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L E G A L  N O T I C E  

, 

This report was prepared as an account of Government sponsored work. Neither the United States, 
nor the Commission, nor any person acting on behalf of the Commission: 

Makes any warranty or representation, expressed or implied, with respect to the accuracy, com- 
pleteness, or usefulness of the information contained in this report, or that the use of any information, 
apparatus, method, or process disclosed in this report may not infringe privately owned rights; or 

Assumes any liabilities with respect to the use of, or for damages resulting frotn’the use of 
any information, apparatus, method, or process disclosed in this report. 

As used in the above, “person acting on behalf of the Commission- includes any employee or 
contractor of the Commission, or employee of such contractor, to the extent that such employee or con- 
tractor of the Commission, or employee of such contractor prepares, disseminates, or provides access to, 
any information pursuant to his employment or contract with the Commission, or his employment with 
such contractor. 
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Cos ts  for  October w e r e  $1, 971, 000, a d e c r e a s e  of $38, 000 f rom September  
F i s c a l  year - to-da te  cos t s  a r e  34% of the amounts cur ren t ly  authorized ?o 
Hanford Labora to r i e s .  

Plutonium Recycle  P r o g r a m  cos t s  a r e  $2. 026.  000 (40% of annual aurhor-  
ized funds) for  the f i r s t  four months of the f i s ca l  yea r  
indications based on reviews held with AEC-Washington Division of Re  - 
ac to r  Development people.. that  an upward adjusxment of some p rogram 
funds may be  made .  If not- a s h a r p  cur ta i lment  of expendi tures  with 
the attendant slow down of p r o g r a m s  for  the balance of the f i s ca l  year  
w i l l  be r equ i r ed .  

The re  a r e  s o m e  

R e s e a r c h  and Development cos ts  on the New Production Reac tor  for the 
I r rad ia t ion  P rocess ing  Department  w e r e  reduced in October f r o m  the 
September  level,  however,  a fu r the r  reduction is reqlJired due to fund 
l imitat ions.  

RESEARCH AND DEVELOPMENT - 

1. Reac tor  and Fuels  

The ove r -a l l  PRTR cont rac t  is 49.  470 complete v e r s m  a scheduled 5670 
based on the official  PRTR schedule:  PFPP Phase  I11 equipmen+ instal-  
lation is est , imated a t  9670 complete 

HW-61236, the rough d ra f t  of the PRTR Final  Sd.fr.guards Repor. .  was 
reviewed by the PRTR Sub-council  of the Genera l  E lec t r i c  Reac+or  
Safeguards  Council and the PRTR Star tup  Council, and dizci:s>t>d -.vith 
personnel  of the AEC Hazards  Evaluation Branch.  A revised rc-port 
incorporat ing the comments  of these  groups,  w i l l  be plJbiished in No\. 
e m b e r .  

Funds have been authorized for  scoping and pre l iminary  design of +he 
PRTR fuel  e lement  rup tu re  tes t  facil i ty (P ro jec t  CAH-867 ?. 

Vibra tory  compaction is being cur ren t ly  employed to make Zircaloy ~ 

clad,  rod -c lus t e r  U 0 2  fuel e lements  for i r rad ia t ion  in the ETR and 
VBWR. 

Evaluation of the first. 500 pounds of Spencer Chemical  Company a - r -  

fused  UO2 revea l s  that  i t  exceeds ou r  r igorous  specif icat ions f o r  
puri ty  and densi ty .  
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P r e l i m i n a r y  da ta  indicate that i n t e rna l  su r f ace  cladding defects  of the 
o r d e r  of 0 .  002" in depth can be detec%ed in swaged Zircaloy-U02 rods  
with an i m m e r s i o n  type u l t rasonic  t e s t e r .  
of swaged r o d s  is under  way. 

Routine u l t rasonic  tes t ing 

In high t empera tu re ,  ex- reac tor  microscopy s tudies  i t  was found that 
the addition of s m a l l  amounts of additives such  a s  Nb2O5 o r  T i02  to 
UO2 markedly changes the t empera tu re  a t  which c r y s t a l s  fo rm and 
the shape  of the c r y s t a i s .  These  resul',s may be per t inent  in the de-  
s ign of a fuel e lement  for  high t empera tu re  operat ion in which min- 
imizat ion of the relocat ion of the U 0 2  i s  des i r ed .  

The t h e r m a l  expansion coefficient for  P u 0 2  w a s  determinpd a s  
11. 5 3  x 10-6/oC. for  the t empera tu re  in te rva l  237 to 9 2 8  C.  This  
is appreciably lower than the p re l imina ry  value of 15. 2 Y lO-G/oC 
repor t ed  l a s t  month. F o r  compar ison  the expansion of UO2 lxras 

- 

1 0 . 1  x 1 0 - 6 / 0 c .  

A three-foot  long, 19-rod A1-Pu c lus t e r  has  been operated ar. maximum 
PRTR conditions f o r  five days in the ETR. 
type which can be r e a c t o r  teszed p r i o r  TO PRTR s t a r tnp  becal;se of 
s i z e  l imitat ions of a l l  existing tes?  loops operat ing a t  the nececsa ry  
t e m p e r a t u r e s  and p r e s s u r e s .  

This  is the l a rges t  proto-  

A 7-rod A1-Pu c lus t e r ,  12 UO2 - P c 0 2  capsules.  and T U O  Al-F% cap-  
s u l e s  a r e  under  i r rad ia t ion  in the MTR. 
capsules  a r e  undergoing pos t - i r rad ia t ion  examination. 

Two oxide and s ix  A 1 - P ;  

Of the Zi rca loy  cladding tubes received for  i ise :n fabr icat ing Zr- 
Clad A 1 - p ~ .  rods, 6070 a r e  being r e j ec t ed  because of f a u l t s  revealed 
by the va r ious  inspect ions.  

To avoid "acid-staining" on autoclaved Zircaloy-2 --!ad U 0 2  fi!el rods .  
the max imum allowable t r a n s f e r  time between the etching ba+.h and T.he 
a luminum n i t r a t e  "stop" bath h a s  been shown to be 30 seconds.  Like-  
wise,  the z i rconium concentration in the HN03-HF ev-hipg bath must  
be  maintained below 30 g r a m s  per k ? e r .  

The non-destruct ive tes t ing  of the Zircaloy-2 PRTR process  x b e s  is 
9570 complete .  
a r e  considered s t ruc tu ra l ly  sound. 

Eighty-two of the 9 7  tubes have passed  these  t e s t s  and 

I 2 3 3 8 3 2  
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In ex - reac to r  autoclave t e s t s  at. 300 C.  no abnormal  l-mh-idin,: was 
observed  ir, sec t ions  of Zircaloy-2 p r v s e s s  tubivg .vhit:h had suffered 
deformat ion  caused by de l ibera te  rliptirrmg of Zircaloy-clad ro-ex 
t ruded uranium fuel s amples  located inside the p rocess  tubing. 

A sect ion of i r r ad ia t ed  Zircaloy-2 p rocess  tubing recent ly  removed 
f r o m  s e r v i c e  in KER Loop 2 does not indicate abnormai  hydriding out 
does show localized a r e a s  of s m a l l  equiaxed r ec rys t a l l i zed  g r a i n s .  

Both effective decontamination and adequately low cor ros ion  of c a r  - 
bon s t e e l  s u r f a c e s  in the NPR may be possible  i f  galvanic cor ros ion  
of the carbon s t e e l  can be el iminated.  Variables  focEd to affect” the 
galvanic co r ros ion  r a t e  a r e :  the re la t ive  a r e a s  of carbon and s t a i n -  
l e s s  s t e e l  su r f aces ,  solution velocity,  and temperatu.re .  Bislilfate 
decontaminating solutions show p romise  for  both % e  NPR and the 
existing Hanford r e a c t o r s .  

A small concentration of chlor ine significantly reduces  The a i r  
oxidation of graphi te .  
r a t e  six-fold.  

At  550 C, 0 .  570 C12 dec reased  the oxidation 

The ex - reac to r  ini t ia l  elongation of a Zircaloy-2 c r e e p  specimen test.ed 
at 22, 000 ps i  and 290 C w a s  2 .  8 percent .  
r e a c t o r  demonst ra ted  little ini t ia l  elongation and no noticeable c reep  
af te r  having been exposed to 2 x nvt ,  
r e a c t o r  spec imen w:ll be r a i sed  in increments  of 2 5  C Itnti: r reer  
occur s .  

A corresponding specimen in- 

The tempera’ure of T.he in- 

It has  been found that the mechanical  properties of se. era: stri:r+’?rd’ 
meta l s  a r e  affected by the r a t e  of exposure to r eac to r  i r ra id ia t~on as 
well  a s  the total  exposure.  Lowering the tpmpera tu re  nf irrarl!a+ion 
reduces  the r a t e  effect .  

Pos t - i r rad ia t ion  tes t ing of thor ium meta l  spec imens  shows +hat  they 
embr i t t l e  s eve re ly ,  to approximately the s a m e  degree  a f te r  exposure 
to 1. 0 a / o  burnup as c r a n i u m  mer.al a f te r  0. 1 a / o  birn7ip. 

Pos t - i r rad ia t ion  t e s t s  on i r r ad ia t ed  uranium meta l  show +hat the ther  - 
m a l  conductivity d e c r e a s e s  18-3070 on burnouts of 0. 02 f.0 0. 03 a/o. and 
is not r ecove rab le  at elevated t e m p e r a t u r e s .  

For uranium meta l  spec imens  i r r ad ia t ed  to 0. 29 a / o  burnup 
p e a r s  that  ve ry  l i t t le  swelling o c c u r s  at i r rad ia t ion  t empera tu res  
below 500 C. 

lf. ap- 

I 2 3 3 8 3 3  
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A detailed meta l lurg ica l  examination of var ious p r e s s u r e  bonded, Z i r  - 
caloy-2 .,lad, tubular - . j ran izn  fuel e lemen-s  has  revealed The mechanism 
of compound formarlon along -b.e bonding in+er face  

Hot heading of KER-size t i-bular fuel has  been sucr t??sfu : lv  accomplished 
The resu l t ing  product appeared sa t i s fac tory  fo r  si;bseaut>nT projection 
welding of end r ings ,  
lengths of tubular e lements  

Tooling wil: soon be available to banrile !on2 

After  t h ree  weeks of 1rrad:ation. one inner  tube of a KER-s.:ze tubel  
tube fuel assembly  failed.  Operation was .n pH 4 5 water  a- 250 and 
280 C.  Examinat.ion revealed ~ x t c  nsive pit+ing atfack presumably 
resu l t ing  f r o m  excess ive  s u r f a c e  t empera tu re  Caused by a depo5,:ted 
c rud  layer  approximately 0 @lo’’ thick.  The jacket surfac t’ was a l so  
contaminated with copper f r o m  the extrusion cladding. S imi la r  sur ~ 

face pitting was  observed  on BMI examination of rod / tube elemen+s 
which had been exposed to 2000 MWD/T in a KER loop a l so  in !9w 
pH wa te r .  

Seven, 7-rod c l c s t e r  p!emen+s were  d ischarged  f rom KER-2 af te r  1“’ p-  
t u r e  indications in the loop inrere detected.  
MWD/T in 250 C* pH 10 wafer .  
ing in a Jacke t  split: abour one inch long. 
f i lm formation.  and +,he black oxide appeared to be  :n’ac+ 

The exposure was 2 5 0 0  

T h e r e  was n o  indication of 
One of the rods  had ri:pt;:red rr ~ ~ - 1 ~ -  

Steady s t a t e  boiling cu rves  were  obtained experimrnra1:y for  K Rea,  
I & E fuel geometry  a t  tube powers  of 500, 1000, 1500 and 2000 KW 
employing a t e s t  sect ion of K-ReacTor lcngth 

2.  Chemica l  R e s e a r c h  and Development 

A s imple  method was d iscovered  which causes  s t r o n f i u m  t.0 p rer  :pLra+e 
in good yields  with r a r e  ea r th  f iss ion prodl.:cr f rarf ; ions se!ec+:\-+!)-  rr. 
covered  f r o m  Purex  waste .  
f iss ion product r ecove ry .  

This  i s  a break-through oq s+ronTium 

Selective r ecove ry  of c e r i u m  by the peroxide-ace*,a+e proc e85 was r ~ n -  
f i rmed  by R r e x  Plant. t,est,s. Laborat,ory r e s e a r c h  on this  method was 
completed.  

Smooth, t rouble  f r e e  operat ion was experienced on s t a r t i ng  up  the pilo*.- 
s c a l e  fluid-bed was te  ca lc iner  prototype. PI eceding exploratory s tudies  
a t  ANL on s imulated Purex  waste f eeds  in the i r  equipment w e r e  conchided 
and the r e s u l t s  a r e  being incorporated into the HLO program now underway 

1 2 3 3 8 3 4  
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The Radian: Heat Spray Ca:c:ner I S  a rompet:tivp p ro res s  and laboratory 
t e s t s  contir,iJe to be  encc .rag:rlg 
untii  t h e  advantage of. one ovpr the w h e r  :5 eviden*. 

Both ljnit operar:ons w:I? be wn7:n'ied 

Continged tes t ing in piio+-scale NPFchs Bolver p r o t o * y p =  .~howecl  
significant r e s t r i c t ions  to *,he use  of ei:her ThP f!ooded *ray o r  r e c i r  - 
culating ve r t i ca l  b a r r e l  concepts .  

E a r l y  r e s u l t s  of s e i s m i c  geophys:cal tes'5 ~-ondir~ tpd bs- W a s h i n g o n  
State Universi ty  exper?s  Indicate tha t  =e:smic methods arc. 
of d i scern ing  mos t  geologic fea tures  of +he a r e a  

hDab.Fj 

Phys ics  and Instrument Rtdsearch and DtAvelopmenr --- 

In dissolving fuels of 370 enrichment  
likely occlir  for  the complete-iy dissolved condi?io? and wi:l be less 
than 170 lbs .  
This  somewhat unexpected development w i l l  not mater ia l lv  affect d:s 
solver batch l imi t s  for 3% feel b11+ w i l l  Lmprove es t ;matec  for  handi- 
ing fuels of higher  enr ichments .  

the sma l l e s t  r r i t ; ca l  m a s s  w i l l  

according +o exponential exper iments  now in Dropress 

During the month niin l e a r  safety advice w a s  fcrnlshed to P11:vn.gm 
Metallurgy Operation Radiometa:!urgy Operation and Chrmit al 
R e s e a r c h  Operatior. and t h e  first HLO Nuc-!ear Safe*\- Bx::'t * n .A a; 
i s sued  

Technical  planning for +he  f i r s t  s e r i e s  of exFerimPnTs in * h e  Cr;+ica! 
M a s s  Labora tory  continued. The r e su l t s  *o  be expel-tt-d arc, being 
calculated by the IBM-709. Some of the c a s e s  ca:c)vlaled correspond 
to exper iments  per formed in the  oid P-11 ldborafor?  + h - ; s  pro-L-id:ng 
a check on *he calculatior, method. 

Xn the NPR p rogram e x p n e n t i a i  euper!ments  were cnnrb:% +eCj on t ube-  
in-tube fuel e lements  and PCTR measuremen t s  were  b e p i ?  O n  c i u % + G A r  
e lements  of na tu ra l  u ran ium.  Although nallx-al i:ranilim -vsl.:(? nor bt, 
used in  the NPR these  measriTemen?s provide va1:;able check po:r?c OF 

both ca1cula:ion mpthods and euperimenta! tC-'chn!qiies. 

In a study of the cha rac re r i s t i c s  of the NPR p r : m a r v  loop 
sa t i s f ac to ry  methods were  developed for  simu latirig the per formance  
of the heat, exchanger on the analog % ompu?.;r. 
ent of the s v s t e m  had g:ven difficu!ty becaiise its behav.or  w a s  d tpend-  
ent on s e v e r a l  p a r a m e t e r s  i n  addition to t h e  +:me variab:t- .  Study of 
the complete s y s t e m  awaits  a r r i v a l  and ins+a!!atLon of ? h ~  new EASE 

sys t em.  

This  pa r t i ,  u i a r  (%ompop- .  



X1 HW -6 2 5 7 

Among people examined to date  a+. the Shielded Pe r sonne l  Monitorin 3 

Station. a high percentage  (957'0) contained detectable  amounts of Zn ~ 

averaging l e s s  than 10-5  of the permissible body burden. While fa l l -  
out is indicated a s  the sou rce  of much of this  isotope s i m i l a r  r e su l t s  
have not been repor ted  f rom other s i tes  equipped with s i m i l a r  mon-  
i tor ing fac i l i t i es .  

f 5  

O r d e r l y ' p r o g r e s s  was made on the many pro jec ts  in the in5tr:;ment 
f ie ld ,  notable among them being investigation of a meT.hod for colx t -  
ing neutrons in the p re sence  of a high gamma background- personnel 
d o s i m e t e r s  .which wi l l  a l a r m  when a p r e s e t  exposure :s reached 
and an alpha a i r  moni+,or of improved sensit ivi 'y.  

4.  Biology 

Radioiodine levels  in thyroids  of Jack  rabbi t s  were five + imes  g r e a t e r  
than those of one yea r  ago. 
unchanged. 

Contamination of aqcat1.c iife remained  

DTPA adminis te red  TO r a t s  which had rPre:verl o?herwise lethal i n -  
ject ions of plutonium was able to prex'r.nt the le thal  pffect. 

Cysteine w a s  found to protect against  the effects  of X-:rradiiation 
on the glucose absorbing abi1iT.y of the intestme.  

5. P rogramming  

Analysis  of was te  s t r e a m  m a t e r i a l s  from Three oct of five i iranium 
o r e  mi l l s  f r o m  which samples  have been obtained indicated ion:um 
(Th-230) content in total  thor ium to be f r o m  two to four p e r  cent 
For efficient prepara t ion  and r ecove ry  of spec ia l  heat produc:ng 
isotopes (U-232 and Th-228) i t  would be des i r ab le  TO use  7hor;um feed 
containing about 10 p e r  cent  ionium. T h e  fact that mzli waste  s t r e a m s  
without any p r o c e s s  development or changes,  provide ma+er:al  of i ip 
to four p e r  cent ionium is quite en(-ouraging. 

The RBU computer  code w a s  gis-rn an extended t r ia!  run  this  month 
No coding errors have as  ye? turned up as a r e su l t  of t h i s  run 
the code may be considered complete except for  auxi l iary s e r v i c e  
rout ines  being supplied by ou r se lves .  
r e p o r t  on this  pro jec t  is now aboilt ready  fo r  dis t r ibut ion 
and evaluation of the code w i l l  be continued &r ing  the next f e v  months 

and 

The American-Standard final 
Tes?:ng 

An exchange s e m i n a r  p r o g r a m  with the University of Washingt.on has  
been e s t a d i s h e d .  On a l t e rna te  months,  Hanford a A  the University 



w i l l  send speake r s  +o the o?he r  locatior 
Seat t le)  E D Cla>-ron w:l! speak on exponent:al and cr i t i ca l  exppr i -  
men t s .  

A t  the first s e m i n a r  ' i n  

TECHNICAL AND OTHER SERVICES 

Work was complet,ed on * h e  comparison of four models Tvith respecr *CI 

the i r  abil i ty to predict  in - reac tor  cor ros ion .  

The cen t r a l  mu1tivaria:e analysis  subrout ine of t k ~  G C L  I omputer  pro  - 
g r a m  has  been complet,ed and ch t  c~ked. 

Computations of a re1iabilit.y index for the K-pian+ water sv='.ein l2nde-r 
var ious  alrernat ives  were  successfqJ lly completed.  

A study of t,he feasibil i ty of comp1et.e automation of radiochemml.:a: : s o -  
topic ana lys i s  by multi-channel g a m m a  s p e c + r o m e t e r s  h a s  been ini t ia ted.  

Work  on 14 operat ions analvsis  p rograms  continued h r ! n g  * h e  month. 
In addition. s+,atistical and mathematical  a s s i s t ance  on 16 problems v a a  
given within HLO and to othxr depar tments  and oprrarion.: 

Two new plutonium deposition cases w e r e  confirmed.  
in both c a s e s  was less  than 1% of t h e  maximum pe rmi<s ib iq  bods b1Irde.n 
(0  0 4 p t ) .  
H A P 0  is 2 3 7  and 170 a r e  cc r r en t ly  employed. 

Bod1 dr posit on  

The total  number of depos i t~on  ~ a s e s  that h d b p  0 6  c1ArrFd a1 

T h e r e  were  2 3  authorized pro jec ts  at month:s end u i t h  w+al a~.thor:z@d 
funds of $7. 797 ,  600.  The +9?al es t imated  cos t  of rhese p r o j e r s  1s 

$9 2 7 1 ,  3 6 5 .  (PRTR and PFPP a r e  considered separat,e:ly 1 T h r e e  new 
p ro jec t s  w e r e  authorized and two were  completed di;rmg t h e  mo-,*.h 
T h r e e  new pro jec ts  a r e  awaiting AEC approval  and th ree  q 6 - w  p r o j r c t s  
w e r e  submit ted to AEC during the month. 
j ec t s  a r e  in preparat ion 

Four  proposa!.: for new p ro -  

Total  productive t ime for  Technical  Shops for +he month w a s  18 571 holJr-5 
This  includes 1 7  131 hours  pe r fo rmed  it? fhc. Technical  Shops, 808 a>signed 
to Minor Construct ion,  218 ' 0  other  project  shops 
s i%e  vendors .  
requi red  in the cu r ren t  month, with the r ema inde r  d:stributed over  a t h r e e -  
month per iod.  
of the total  available hour s .  

and 3 7 4  ho..rs 7 9  o'f- 
The total  shop backlog is 2 6 .  456 hours  of whi.:h 507' is 

Over t ime worked dliring the m9n1h was 3.  5% (781  ho1:rs) 

1233831 
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Radiographic Test ing Operation made a total  of 5 872 t e s t s ,  of which 703 
w e r e  radiographic  (including x- ray  and gamma-ray!  and 5. 169 w e r e  sup-  
p lementary  t e s t s  
in connection with radiographlc  t e s t s .  and 2 058 (79 .  670) w e r e  used on 
supplementary  t e s t s .  

Out of a total  of 2 385 man-hours ,  527 1.20 470) w e r e  

A m a j o r  revis ion of the Standard Distribution List.S for  Classif ied Scien- 
tific and Technical  Repor ts  (M-3679) will  be made 
el iminate  2 1  of the present  37 ca tegor ies  in M-3679 on the bas i s  that  
t h e r e  need no longer be any classif ied repor:s i s sued  in these ca tegor ies  
In addition, the scope  notes  fo r  C-42 (Reac to r s  - Prodzct ion)  a r e  going 
to be re -wr i t ten  and expanded. 
into which w i l l  fall Savannah River  and Hanford R e s e a r c h  and Development 
r e p o r t s  which contain production information o r  information f rom which 
production da ta  can be in fe r r ed .  Under the rev ised  s y s t e m -  all Resea rch  
and Development r e p o r t s  emanat ing from Hanford wil! be e i ther   inc class- 
i f ied or, i f  c lass i f ied,  ass igned to Categor ies  C-42 o r  C-65 

The revis lon WIY 

A new Category C-65 w i l l  be c rea ted  

T h e r e  w e r e  a to ta l  of 66 open o r d e r s  to J. A 
s t ruc t ion  s e r v i c e  w o r k  a t  month:s end. 
to $195, 2 3 3 .  For ty  eight o r d e r s  were closed out durlng ?he month a m -  
ounting to $90, 053, and sixty two new o r d e r s  were :ssued amounting to 
$49, 501. 

Jones  Company for  con- 
These  open o r d e r s  amounted 

Design fo r  the chemica l  process ing  a r e a  of the  306 Bui:ding Addition 
P ro jec t  CG-744, was completed and t ransmif+.cd AEC O d o b e r  7 .  1959 
Bid invitations a r e  expected to be i ssued  November 1 0  
per iod may be exceedingly long due to s tee l  procurement  for  the  p:*: khng 
tanks.  

The  construction 

SUPPORTING FUNCTIONS 

The labora tory  equipment pool (B1:ilding No. 3718) 1s near ing  completion 
and should be r eady  for occupancy by November 15 
covering the movement of proper ty  into the building is being p repa red .  
One of the .PRTR warehouses  may a l so  be used for  TPJS p i r p o s e  about 
January  15, 1960.  

195.9 A procedure  

Ai rangemen t s  have been compieted for  the t r a n s f e r  of accounting res- 
ponsibility for  th i r teen  present ly  authorized p ro jec t s  f r o m  CE&UO to HLO, 
effective with November bus iness .  Weekly r e p o r t s  covering 'hese pro-  
j e c t s  and newly authorized pro jec ts  will  be  published during November.  

I 2 3 3 8 3 8  



An audit of maintenance was st.ar+ed during the mon-h. 
is to a s s e s s  the adequack of HLO main+.t.qar: F. lexP1s. 

17s main pcrpose 

Paymen's amounting to $2 .  800 a r i s ing  out  of -he Mak; arbPra+:on 
c a s e  were  made during the month 

. A s  of October 31st, lhe a-aff of The Hanford Laborator ips  Totalled 1 3 2 0  
employees,  including 636 exempt and 684 nonexempt. There werp ,546 
exempt employees possess ing  technical  deg rees  rnc!lid:ng 334 BS 1 1 2  
MS and 100  PhD. 

The medica l  t rea tment  f requency f o r  October was 1 52 a s  compared 
with 1. 9 7  last month 
bringing the total  for the yea r  to date  ro 38. 

There were  5 secL;rity tr:olaTions dur ing  OcTober 

During the month 
c lass i f ied  as a disab!ing injurv and occi i r red when an empiwht  smashed  
a f inger  which requi red  ampi;tatlon on Or+ober  1 2  
second disabling injury s i n <  e 1956. 

an injury whit h or- :iir;"L-d on September  2 0 - h  !\as re -  

Thi; repreSFn'S HLO'2 

BS/MS rec ru i t i ng  for the 1 ? 5 Q - 6 0  rerru:*lng ).-ear began nn 9 c t o b ~ r  7 
During the  month 
cat ions a r e  that the demand for  eng2nei.r-s :< mpreas ing  m-er Ids+ )-ear  
however,  s tudents '  r e sponse  70 mr inferxr i .  w \ * . - ! + <  hac ' c ) ~ ~ f i  excr l lent  
Seven of fers  w e r e  exlended i o  Pxper&enced graCll.d:ec 6 zccrptanc es 
were  rece ived  during the month 
dec reased  mater ia l iv  during recpnC wPpks 
fended and 2 accep+ances were  recei\red +:r ing The montb 
repor ted  on the r o l l  for HLO. 
Company PhD recru i t ing  at Texas.  R i r Q  Pirdiie and  Ii l inois.  

7 rer-riiL+ers trisited 10 Lniverci t ies .  Ea r ly  ind: ~ 

Rc-crui'ing d, t i b i t y  in * h i s  area has  
T N ~ )  P h D  offers were e x  ~ 

D1iriP.g Oc+ober  H A P 0  part1c:patC-d in 
T4.q P h D ' s  

Four  Technical  Graduates  ' ac re  added +o t h ~  Training P r o g r a m  ro l l s  d v r -  
ing 0ctobc.r and 8 w e r e  placed on permanen! ass ignmeni .  The total  +nrc  t- 
in the Training P r o g r a m  on Oc tobe r  31-1  w a s  7 8  

C l a s s e s  11 and 12 
Fifteen E n g i n e ~ r ~ n g  A s s : ~ t d n * s  were  enrolled in the Appiied Crc-aT:x It \ -  

cou r se .  

P B M - I .  totall ing 4 @  Labora?orl.es p ~ o p l e  'ht're s + a r * ? d -  

Manager 
Han f o r d  Labo r a* o r  : e s  
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REACTOR AND FUELS RESEARCH PLND DEVELOPMENT OPERATIOIY 

E-XH.NICAL ACTIVITIES 

A. FISSIONABLE MATERIALS - 2000 PROGRAM 

1. METALLURGY PROGRAM 

Corrosion Studies 

Effect  of Pre-existing Autoclave Films on the  Hydriding of Zircaloy-2. 
Eight samples of Zircaloy-2 were given various pre-treatments t o  form 
d i f f e ren t  types of surface fi lms. 
gas a t  400 mm Hg pressure and 500 C .  
from zero minutes ( f o r  samples e i ther  "vapor blasted" o r  "etchedt' but not  
autoclaved) t o  about 100 minutes fo r  samples pre-autoclaved 72 hotrrs a t  
400 C i n  steam. 
three hours exposure t o  the dry hydrogen gas a t  500 C. 
firm e a r l i e r  f indings that pre-autoclaving of fers  only temporary protection 
t o  hydriding in  the  absence of suf f ic ien t  water vapor t o  maintain tne  oxide 
surface fi lm. 

These were tnen expcsed t o  dry hydrogen 
The hydriding induction times varied 

However, a l l  samples were completely hydrided w i % h i r ,  
These results con- 

In  another test ,  a pre-autoclaved Zircaloy-2 sample was held in  nigh 
vacuum f o r  two hours a t  500 C and then exposed t o  dry hydrogen. 
sample exhibited an induction time of 60 minutes and +hen hydrfded a t  a 
r a t e  s imilar  t o  a control sample which w a s  not heated i n  vacuun. 
t h i s  experiment it is  concluded t h a t  exposure t o  hydrogen i s  the fac tor  
which leads t o  the  breakdowr, of the  ox:de f % h ,  aad %hat high terrperature 
alone i s  not suf f ic ien t .  If merely time a t  temperatilre were the cause of 
the observed induction times, $his second sample should have hydrided 
in s t an t ly  upon exposure t o  hydrogen. 

:his 

?roa 

Hydriding of Zircaloy i n  a Simulated ,NPR Gas Atmosphere. 
Zircaloy-2, Zircaloy-3 and Zircaloy-4 were exposed f o r  16 days ir, a sm- 
ulated NPR gas atmosphere. 
through water t o  saturate it with water vapor; then passing the  gas over 
hot graphite a t  1100 C, where the reaction Hg + C (-.CO + H2 occurs. 
The react ion gas mixture tnen passed over the Zircaloy samples which were 
held a t  400 C f o r  the  16-day tes t  period. 

Saaples of" 

This gas w a s  simulated by passing helium 

Three samples of Zircaloy-2 and one each of Zircaloy-3 and Zircdoy-4 were 
t e s t ed  with various surface treatments. After the  t e s t ,  hydrogen analyses 
of t he  samples showed Zircaloy-2 ranging from 54 t o  115 ppm, Zircaloy-3 
40 ppm and Zircaloy-4 160 ppm, compared with pre- tes t  values of abou? 
25 PPm. 

The f i n a l  hydrogen values, determined by vacuum fusion, were confirmed 
by estimates made metallographically. With the  exception of %he Zircdloy-4 - -  
sample, a l l  of the  f i n a l  ncentrations a re  about i n  l i n e  with 

FIED - U 3 3 8 l ; o  
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atomic hydrogen pick-up which could be expected fiom the eorroslon re-  
act ion in  water vapor a t  400 C fo r  16 days and do not indicate  substant ia l  
pick-up of molecular hydrogen i n  addi t ion.  T’ne f i n a l  Zircaloy-4 val-ae i s  
unexpectedly high but i s  consistent w i t h  the hydriding behavior in  other 
tes ts  of t h i s  pa r t i cu la r  batch of Zircaloy-4, which i s  BOW believed t o  be 
off-standard. 

Fuel Element Rupture Studies.  
diameter pinhole defect  i n  t he  cladding was exposed t o  water a t  170 C, 
500 psig f o r  50 hours. About 350 ml of hydrogen was slowly evolved during 
the  f i rs t  1 5  hoars of exposure, tnen none was evolved during the remqining 
35 hours. 
element sample. Apparently the  water reacted slowly wi%h the  uran im cx- 
posed a t  the  defect, evolving a small quantity of hydrogen until  t he  p i n -  
hole w a s  plugged with uranium oxide and the reaction ceased. 

In  another series of te’sts, l a rge  coextruded tube-element samples, wi th  
pinhole defects ,  were confined in lengths of KER-size Zircaloy process 
tubing and ruptured i n  water a t  300 C i n  ao autoclave. 
volved the  corrosion of up t o  550 grams of uranium per rupture and i n  
some cases caused considerable d i s to r t ion  of %he process tubing. 
the d i s to r t ed  process tube samples were examined metallographically f o r  
zirconium hydride formation i n  the  damaged area,and, s igc i f ican t ly ,  there 
was no evidence of abncxmal hydriding. 

A coextriidcd rod elment with a OoC25-inch 

After 50 hours, there was no v i s i b l e  d is tor t ion  of the fue l  

The ruptures in- 

‘Tvo cf 

Receqtlx.,there were two r u p x r e s  of coextrusion Zircaloy-clad ~ i r a n i ~ m  fuel  
. a l e % ~ g ~ t s i i n .  th’;r--KER in-resctor  t es t  loops. 
penetration of the inner cladding of a small tube element, acd the other 
was a f a i l e d  rod element. 
“real” in-reactor ruptures w i t h  ex-reactor “autoclave produced” pirkole  
defect ruptures. 
reactor  and ex-reactor ruptures i s  believed t o  be evidence of the s i g n i f i -  
cance of these ex-reactor autoclave rupture zes t s .  

Reactor Decontamination a 

a lka l ine  permanganate solution followed by ammonium ci t ra te-eylylene 
diamine tetra ace t i c  acid solut ion)  is being tested f o r  possible appiica- 
t i o n  i n  the  NPR piping system. 
promising except that the  ac id  solution ccrrodes carbon steel excessively 
when it i s  galvanically coupled t o  s t a in l e s s  s t e d .  
have been s t a r t ed  t o  e lucidate  the var iables  in  t h i s  corroslon process 
and f ind a method of control l ing it. 

. ,  
Osle rupture resulted frca the 

‘ 

- 
30th cases presented the  o p p o r t u i t y  t o  conpare 

The strong s imi l a r i t y  between the appearwAee of %ne in- 

?me APACE decontanination process (employing 

Testing has shown the proc2ss t o  be 

Laboratory tests 

Incomplete laboratory r e su l t s  on the  stainless-carbon steel couple in the  
acid solution show t h a t  important var iables  are:  
of %he cathode (stainless steel) ,  (b)  the  solution velocit,y, and ( c >  the  
temperature. 
centrations i n  the acid may be important. However, galvanic currents  
only account f o r  less than one-half of the observed corrosion i n  this 
series of laboratory tests conducted t o  date. 
cathodic protection a re  being investigated as possible means of l imi t ing  
t h i s  corrosion. 

( a >  the  r e l a t ive  area 

It is  a l so  t en ta t ive ly  believed that oxygen and iron con- 

Chemical inh ib i tors  and 



Autoclaving of KER Elements. Three tube-and-tube elemebrbss fabr icated by 
Fuels Develcpment Operation have been autoclaved for  two weeks IC 360 Z 
water as an addi t ional  proof- tes t ,  since a s imilar  coextruded fuel tLbe 
recently ruptured in-reactor i n  a KEii loop. 
inspected after 5 ,  10 and 14  days of exposure and showed l i t t l e  change from 
t h e i r  v i s ib l e  appearance after the  o r ig i ca l  au5oclave test (three days, 
400 C, 1500 p s i  steam). Copper contamination was c lear ly  v i s i3 l e  af%er 
the i n i t i a l  autoclave tes t  but showed l i t t l e  change with the addiTicna1 
exposure in  360 C water. 
10 days bf exposure. 

?he autoclaved elelnents were 

Some acid s5aininq did shcw as grey areas afCIer 

Radiometallurgy Laboratory Studies 

Visual examination was concluded on the  in te rna l  tabe of a 3 6 - i ~ c n  long, 
Zircaloy-2 clad,  coextruded 1.43 enriched, tube-in-tuSe fue l  e1.erner.t 
which ruptured i n  KE3 h o p  No. 3 a f t e r  an i r rad ia t ion  of 400 MW2/Te 
fi lm build-up estimated approximately 10 m i l s  th ick  was oSserved over $ne 
ent i re  center tube. 
panded the  uranium t o  p a r t i a l l y  block the interr ,al  diameter, 
a t tack  of the Zircaloy-2 cladding was observed near tne rupture. 
lography w i l l  continue after the radiation l eve l  i s  reduced by a Saetcr 

A 
- The rupture appeared a s  a pinhole defect which ex- 

Deep p i t t i z g  
MeTal- 

of 10 (RM-553). 

An unrestrained, coextruded uranium sample clad wtth 30-nil ZPrealcy-2 
showed increases in  diamCter f ro5  I$ t o  
the  ETR. 
end (RM-275) 

af%er 2000 MND/? exposue LLI 
Another sample was found t o  be ruptured a t  t h e  tkemocs-Lple 

Metallographic examination of a small crack 3 t k  Zircalcy-2 claddL-g r,f 
a coextruded, natural  uranium rod, which vas irrad2ated t o  35C': hM3/? 52. 
MaK a t  the  MII'Ft showed a penetraticn of the crack i r t o  :he urac lm fc r  
about 0 .C5 inch (RM-250) . 
cladding from a ruptured 7-rod c lus t e r  froin PT-I?-2ih-A showed macy h o l e s ,  
seams and inclusions.  
the  can w a l l  thickness was found t o  be from k 7  t o  57% of the  des i red  
thickness of 0.030. 

Metallographic examina3ion of the Zircaioy-2 

CCP hole had penetrated 5 6  of tire can v a l l ,  a d  

These defects were related t o  %he ?a%rica$iol? process 
(W-QS) 

Metallographic examination of samples from the #L secsion of the  Z'rcaloy-2 
process tube removed from MER Loop 2 has not  revealed any hjjdride fomaf isn  
but has shown local ized areas of small equiaxed, recrys ta l l ized  Zirealoy-2 
grains  (RM-502). V i s u a l  exminat ion of the  swaged and welded end closures 
of a 7-rod c lus t e r  fue l  element (PT-IP-246-A) showed them t o  be in excel- 
lent condition after i r rad ia t ion  t o  400 MWD/T. The welds  ha< joined the  
rods t o  the  spacer riog showed some white corrosion prodwt. i sd ica t ing  eisher  
poor autoclaving or  improper fabr icat ion (RM-552) 
was i r rad ia ted  to a calculated 1 a/o burnup and was t e s t ed  a t  room tempera- 
ture (RM-213). A sample of uranium which had been i r rad ia ted  t o  350C W / T  
and annealed a t  880 C f o r  1GO hours w a s  polished, etched and repl icated f a r  
e lectron microscopy. 
as a cent ra l  crack which extended over 2/3 of the diameter (RM-265) I 

A thorium :ensile smple 

Numerous cracks and f i ssures  were observed a s  w e l l  
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The results and conclusions from these %ests w111 be repofled ic connection 
with the  respective developmen+, prcgrans of Fuel ilesign ayd ,Physical Metal- 
lurgy Operations. 

Basic Me';allurgy Studies 

Radiation Effects  i n  Fissionable Materials. Pjnirradiated wanium specimens. 
and specimens i r rad ia ted  t o  0.018, 0 . 0 3 ,  0.072, and 0.10 a/o b u n u p  under 
F'T-UA have been sent  t o  BMI f o r  thermal conductivity seasurement,s and re- 
sults ob%ained on tne specimens irradiated t o  0.018 and O o C 3 1  a/o burnup 
and on an unirradiated specfnen. 
uranium was found t o  be from 18 t o  30 percent lower than the unirradtated 
uranium depending upon tes t  temperature. The thermal cocductivity versus 
temperature curve f o r  the specfnen irradiated t o  0.031 a/o Surnup w a s  re- 
vers ib le  indicat ing the lack of recovery a t  eleva+,ed tenperatures.  
s i s t e n t  re la t ionship between thermal and e l e c t r i c a l  r e s i s t i v i t y  w a s  not 
apparent i n  the  data. 

The thermal conductivity of the  I r rad ia ted  

A con- 

Testing of irradiated thorium, an i so t ropic  cubic m e t a l ,  shollld yield data 
that can be in te rpre ted  more simply than that f o r  dimensionally .;unstable 
uranium, although both undergo damage from fast and thermal neutrons, Six 
t ens i le  specimens of thorium have been i r rad ia ted  i n  tJaK-fUled eapsliles 
a t  the M.TR t o  burnups ranging from 0.1 t o  1, j a/o. Specimens irradiated 
t o  0.1, 0.85, and 1.50 a/o burnup were measured f o r  hardness and a spec - men 
irradiated t o  0.65 a/o burnup was t e s t ed  in tension during the noctb. 
radiat ion t o  0 .1  a/o bumup resul ted i n  an iqcrease i n  Rockwell "A" nard- 
ness frm approximately 16 t o  48, while higher burnups caused only m a l l  
subsequent hardening. 
network of intergranular  cracks i n  the speeben  i r rad ia ted  70 1.5 a/o. 
b r i t t l e n e s s  of t h i s  specimen influenced %he nardness values w h x h  varled 
from 34 t o  59 RA. 
ultfmate s t rength of 75,200 p s i ,  a 0 . 2  percera? y ie ld  sclreceh of 69,100 ps1, 
and a to ta l  elongation of 2 . 1  percen5. 
a ted control  specimens are 26,750 ps i ,  18,390 p s i ,  and 37.e per"=%, 
respect ively.  These data  reveal t h a t  i r rad ia t ion  t o  about 1.Z a/o 3":mup 
embrittles thorium t o  an extent  comparable t o  uranilmr irradiated t c  abouT 
0 .1  a/o burnup. 

Radiation Effects i n  S t ruc tura l  Materials. 
e n t i t l e d  "An Effect of Neutron Flux Level upon Damage Accll;nulation," w a s  
iompleted t h i s  month. It w a s  shown that a t  a given temperature there 1s 
dn e f f e c t  of f lux upon the shape of the neutron exposure curve. %is 
indicates  t h a t  two i r r ad ia t ions  t o  the  same exposure, If car r ied  out a t  
d i f f e r e n t  f l u x  levels, w i l l  give d i f fe ren t  property changes. *These dif- 
ferences are decreased by lowering the i r r ad ia t ion  tenpera twe.  
ing i r r ad ia t ion  temperature has the opposite e f f e c t .  

-r- 

Metallographic examination revealed a well Aevelcped 
:tie 

The specimen irradiated t o  Od65 a/o burmp had an 

Coaparable values f o r  the izu-radl-  

A formal report ,  a-612887, 

Increas- 

Mechanical and Physical Propert ies  of Materials. 
of Zircaloy-2 are considerably improved by small amounts of res idual  cold 
work. The extent  t o  which increasing mounts  of cold work improve creep 
propert ies  and the  e f f e c t s  of recovery occurring i n  the t e s t  temperature 

The creep propert ies  
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range are now being deternined on specimens eo15 xorked kvi’5’Y-iII :he rarqe 
of 1 5  t o  45 percent cold work. 
25, and 45 percent cold work a re  befcg t e s t ed  in  vac1r.m creep -z?its Sack- 
f i l l e d  with a s t a t i c  pure helium atnosphere. 
percent cold worked material a t  400 C (752 F )  show t k i t  % X r d  stage xee? 
has y e t a o t  occurred in 45GC hours a t  the stress l eve l s  of 13,SCQ a23 
18,000 p s i .  A t  a stress l eve l  of 21,000 ps l ,  the 45 perter,+, s a t e r i a l  
has gone in to  t h i r d  stage creep, but the 25 percent mazerial has n07;~ 
The i n i t i a l  elongations f o r  the  25 percent material  i s  higher thar, -,hat 
of the  45 percent material, but i n  1500 t o  3000 hours the  creep raze I’cr 
the  45 i s  grea te r  than that of the 25 percent mater ia l ,  
on the  bas i s  of the  test  r e su l t s  thw far, there  I s  no improven;ea\.t iz 
creep propert ies  by increasing t h e  cold work to L5 percent.  

”at  creep specimens c d d  worked 20 15, 

ResuLts on the 25 and A 5  

2onsequectly, 

Electron and Optical Microscopy. The study of  the mferos t ruc txe  cf 
cladding and fuel material i s  a d i r ec t  way of defecting radiat,ion dmage 
in  these materials. 
problems due t o  rad ioac t iv i ty  are minimized. The preparation, i r r ad la t i cc ,  
and subsequent microscopic examination of films and foils i s  c o n f x x f n g  
I r rad ia t ion  of t h i n  evaporated films of Al supported on XO mesh copper 
gr ids  has shown that copper is present i n  o r  on the almiomc a f t e r  i r rad-  
i a t ion  exposures of approximately 1 x 1019 nvt.  
whether the  copper results from in-reactor  diffdsion o r  frm in-rPacf3r 
evaporation, four  capsules each containing an evaporafed ear5on f i l x  
supported on a 200 mesh copper gr id  a re  beFng irraciia%ed t o  varl”lxs e q o s -  
ure l eve l s .  If copper i s  presen% on the  carbon fi lm, x - r e a c ? c r  “vagnra::G: 
of copper must occur during i r r ad ia t ion ,  

Pa r t i c l e s  of uranium dioxide, about, one micron ik dimec,er, ?EsFf&se.‘, ZL 

an evaporated f i lm of aluninum, have bees. i r radfafed t o  8.0 x 10 
(thermal).  No evidence of f i s s ion  f r a p e n t  t r a j ec to r i e s  XI :he a1~ :z .n  
has been observed. The uranium dioxide pa r r i c l e  cut i ’  e s  become ciiffuse 
with increasing exposure. A t  an exposure of 1.5 x igi8 CY?;, ?ne % ~ u ? I A z ’ L ~ ~  
film broke away frum %he uranium dioxide p a r t i c l e s ,  ar,d ar- irrepLsr Tie?c)s- 
i t i o n  of high electron sca t te r ing  material  renained i n  regions cesr  Tze 
or ig ina l  uranium dioxide pa r t i c l e s .  The matrix a lmin3a snows consAerable 
heterogeneity i n  that f lakes  and globules of high eiec2ron scat,-t,erirg 
material are uniformly dispersed on o r  i n  the alLcnis3m; t h i s  w a s  nac :he 
case p r io r  t o  i r rad ia t ion .  
i r rad ia ted  t o  various exposure l eve l s  ‘nave been measured; iovevor, a l l  
l i n e s  have not as yet  been ident i f ied .  

Tfiin films of foils of fe r  advantages since h a ~ d l i x g  

Ira order t o  es tabl isr ,  

ZF 

Elec$ron d i f f rac t ion  p a t t e r n s  of several  f l h s  

A t h in  f o i l  of high pu r i ty  aluminum prepared by ro l l i ng  and suksequect 
chemical thinning techniques has been irradiated t o  an exposure of 3.2 x 
1019 n v t  and then studied i n  the electron microscope. 
bombarded by the  f i n e l y  collimated, intense beam of e lectrons i n  ;he 
microscope, local ized thermal stresses cause dis locat ions Lo move, 
liminary study of t h i s  f i lm has indicated that i r r a i f a t i o n  does not  appear 
t o  impair the motion of the observable dis locat ions.  Developmen5 of +,cc??- 
niques f o r  preparing th in  foil specimens of reactor  fue l  and cladding 
material  has continued. 

Wnen the f o 5  i s  

Bre -  
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An a r t i c l e ,  e n t i t l e d  "An Improved Method of E',c'r.ing by Ion 3mbardnent," 
has been published ir, the September 1959 issue of Review of Sc ien t i f ic  
Ins t ruments .  

In-Reactor Measurements. A prototype creep e a p d e  is  i n  operation in 
the  KW Reactor. 
surements of the  creep deformazion of an annealed Zircaloy-2 SF-- nrlZ;en 
during i r r ad ia t ion .  
near t he  edge of the  graphi+,e r e f l ec to r .  
s i t a t e d  by high gamma heating i n  the  act ive l a t t l c e  of the  reac tor .77At  
t h i s  point t he  f a s t  flux has been measured t o  be i n  the order of loAL nv. 
The capsule received a zhorough operational check before charging in to  
the reactor  and w a s  t es ted  in-reac+ar before loadfng the  specmen. Ab, 
exposure of 2 x 1017 nvt was given the  specimen before the load was 
applied. The s t r e s s  on the  specimen i s  22,COC ps i .  The test  tercperavire 
i s  550 F (290 C ) .  
provide a d i r e c t  comparison wizh ic-reacsor be-havior. %e i n i t i a l  elonga- 
t ion  of the  ex-reactor specimen was 2.8 percent. 
did not exhibi t  nearly as high a n  i n i t i a l  elccgation and n o  no txeab le  
f i r s t  stage creep i n  the  next 60 hours. 
ra ised i n  25 F increments u n t i l  creep does occur in-reactor .  

As a result of the  Capsule Development Meeting held a t  BK, various 
methods for  fabr ica t ing  the  hot-Junctions on sheathed thermocouples a re  
being evaluated. O f  t he  methods prcposed, and those methods c -arens ly  
i n  use a t  HAPO, one appears t o  be inf r in6 ica l ly  be t te r  than the others.  
This metho: involves plugging the open end of %he sheath with a t:@: 
f fS t ing  plug of 308 SCE stainless szee l .  Holes are d r i l l e d  LC t5e p 1 - i ~  
t o  accommodate the  thermocouple wires.  Tk?e use of the 3c8 33 produces 
a weld with propert ies  more l i k e  the or ig ina l  3Ob than can be Ob:tii2ed 
by fusion welding 304 alone. 
were prepared by t h i s  method along with samples prepared by c ther  methods 
current ly  i n  use. 
experlenced welders; %he sarcples have been radiographed, and %he junctions 
w i l l  be tes ted  f o r  response and f o r  cycl ic  l i f e .  The cycle l i f e  %est w i l i  
Se performed by quenching from a 900 C molten salt 3ath in t c  water; 
severe t e s t  that closely approxislates t n e  conditions tha t  sheathed themo- 
couples can encounter i n  scram shutdowns of t e s t  reactors.  

This capsule has Seen designed t c  mke con+,i=lxus mea- 

The capsul? was charged with the specimen loeazed 
This extreme posit ion was neces- 

An ident ica l  tes t  i s  being run out of the reactor t o  

The in-reactor spec-her, 

Tne t e s t  teEpcrature w i l l  he  

A s e r l e s  of shor: tliernocouple SeCtiCnS 

The closures were made by both experiemed and 1s- 

a 

Metall ic Fuel Development 

Cluster Fuel Elements. 
run in the  ETR 3x3 loop has Seen wri t ten and is being issued, 
radiated elements f o r  t h i s  tes t  were discharged las t  aosth from tube 
3674-KE a f t e r  a n  exposure of 2200 W / T ,  and have been shipped C,o the  
Em. 

Seven, 7-rod c lus t e r  elements (one with 30-mil and s i x  wftn 2 O - m i l  jackets)  
coextruded i n  Zircaloy-2 have been discharged from KER Loop 2-  
elements were scheduled f o r  an exposure of 5OCO MWD/T, but were discharged 
a f t e r  an estimated exposure of 2500 Mcm/T because of ruptare indications 

The proposal f o r  t he  second. rq tu re  test  t o  be 
The ir- 

These 
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i n  t he  loop. 
examined i n  the  KE view p i t .  One peripheral  rod of one element w a s  
found t o  have a bump about one inch long by 1/2 inch wide, and perhaps 
1/8 inch high on i t s  surface,  about half  way between the  etlds cf the  rcd.  
This bump was s p l i t  p a r a l l e l  t o  the  a x i s  of the  rod. Examinaticn under 
water d id  not determine whether t h i s  was the  3 O - m i l  o r  one of  The 2S-rnll 
c lad c lus t e r s .  
with the  water maintained a t  pH 10 by the  addi t ion of LiOH. Yo evidence 
of corrosion was seen a t  the time the fue l  elements were discharged, and. 
t he  v i s i b l e  rod surfaces appeared t o  be black and f r e e  from f t b .  

After they were discharged, the  c l u s t e r s  were vfsua i iy  

The loop had been operating a t  o u t l e t  temperatures of 250 2 

Tubular Fuel Elements. 
being evaluated i n  the  KER loop f a c i l i t i e s  i n  support, of the  -WR program. 
On September 30, 1959, a f a i l u r e  w a s  incurred i n  Loop 3 a f t e r  only three 
weeks i r r ad ia t ion  of th ree  enriched elements. Examinatior, of the f u e l  
elements indicated that a "crud" f i lm of 0.010'' maximum, thickness had 
deposited on the  f u e l  element surfaces .  In  areas where t h i s  film had 
broken away, the  black autoclave f i lm was missing, and t h e  Zircaloy-2 
clad had suffered corrosive a t t ack .  

Zircaloy-2 clad tube-in-tube f u e l  elements a re  

A clad f a i l u r e  had occurred i n  the  inner annulus of the inner tube of the 
down stream element. The f a i l u r e  was 17.25 inches from one er,d of the  
36-inch long element and had occurred as the  r e s u l t  of extensive pi+:izg 
corrosion. A t  the  point of f a i l u r e ,  corrosion of t he  uaderlying uraniun 
had resu l ted  i n  swelling and . sp l i t t i ng  of the  Z i r c a h y - 2  c lad ,  The 
temperature drop through 0.010 inch f i h  would be exeess:'re, and a c e e l -  
era ted  corrosion due t o  "overheating" of  the  clad is the  BCSS protable  
cause of f a i l u r e .  

Tube and rod f u e l  elements were run i n  KER Loop 4 as t h e  i n i t i a l  t e s t  
of tubular f u e l  i n  high temperature coolant.  The two elernects were 
shipped t o  BMI after 2000 MWD/T pH h . 5  coolant. Examination i n  the f3MJ 
hot c e l l  showed t h a t  t he  surface of t he  rod had incurred pir,t,i,ag corrosicn 
s imi la r  t o  t h a t  seen on a recent ly  f a i l e d  tubular  element frm KER LOOF !. 
Diameter measurements of t h e  rod were lower than op t i ca l  aeasure,n.en:s made 
on the  elements a t  Hmford. The diameters measured a t  BMI give a carres-  
ponding volume increase of about one percent .  
good condition. No increase i n  tube bowing occurred. 

The tabes appear 79 3~ lr! 

Three tube-in-tube elements intended f o r  Loop 4 were returned :o ?DO 
fo r  reautoclaving. 
s i s tance  of these elements subsequent t o  the  Loop 3 tube-in-tgbe f a i l u r e ,  
These elements were then reautoclaved f o r  ten  days. They s t i l l  have ii 
corrosion resistant black film. 

There had been some doubt as t o  the  corrcsion re-  

h e r s i o n  in  37 percent HC1 a t  room temperature was u t i l i z e d  as a defecz 
tes t  of t he  Zircaloy-2 cladding of NPR s i z e  tube and tube f u e l  e l a e c t  
components Observation of hydrogen bubbles l i be ra t ed  '3y t he  chemical 
react ion of H C l  on uranium revealed four  out of t he  s ixteen tubular  
components tested had cladding penetrat ion.  
t h i s  method were a l i n e  of pinholes along the  inner surfaee of a two-foot 

The defects  revealed by 
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long outer tube and small t e a r s  of the  i n n e r  surface of a one-foot acd a 
three-foot outer tube and a three-foot inner tube. The components tes ted  
are t o  be assembled in to  elements f o r  IPD's charge-discharge t e s t ing  and 
f o r  display elernents. 

A se r i e s  of tests a r e  being developed f o r  application t o  Zlrcaioy-2 clad 
fue l  elements t o  insure t h e i r  sa t i s fac tory  perfomance i n  the reacc*oro 
F i r s t  p r i o r i t y  has been given the following: 

Removal of t he  copper extrusion-lubricant layer  f r o s  the  Zircaloy s-irface 
by acid etching and mechanical abrasion frequently leaves sna i l  S ~ G ~ S  cf 
copper deposit  on the  Zfrcaloy surface,  as w e l l  a s  copper diffused ifiC,o 
the  outermost layers  of the  Zircaloy. V i s u a l  observation of tea  f a i l s  t o  
ident i fy  such copper content. 
e l ec t ro ly t i c  techniques. Benzoin o x b e ,  an organic reagent specif ic  for  
copper, i s  then used. With use of a more corrosive e lec t ro ly te ,  diffused 
copper may be readi ly  detected.  

Copper on the surface m y  be released ;Jsirg 

Another aspect of the copper content problem i s  tshe question of wheTner 
small specks of copper deposited on the  Zircaloy surface a re  r ea l ly  
detrimental .  To help answer t h i s  question, the  ionization pot3entiai  
between Zfrcaloy and copper 'In tap water was measured a t  tmpera tures  
from 25 t o  100 C .  
t o  copper a t  all temperatures within the  range mentioned. 
are that small copper.deposits w i l l  tend t o  accelerate  The corrosion cf 
surrounding Zircaloy in  hot water causing p i t s .  

Zircaloy was found t o  be -0.4 V negative with resDcc'. 
?he 2 n p l i c a t x r s  

The Vectorsecpe 
on aluminum clad slugs appears t o  be adaptable 50 Zircaloy 02 Claddis?g:, 
A probe t o  be used with t h i s  device f o r  measuring ',he 3 %*all tnick-ess 
of the Zircaloy has j u s t  been fabricated aod i s  ncti 5eL-g caliSraZed. 
Present indications a re  t h a t  it w i l l  be sa t i s fac tory  I'sr sh ls  Farpose, 

The ul t rasonic  bond t e s t  as used t o  test  aluminum slxgs appears t o  apply 
equally w e l l  t o  Zircaloy clad fue l .  A tes t  tank t o  accomodate tera-foot 
long tubes o r  rods i s  being fabricated,  and a c rys t a l  probe head t o  check 
the  ID jacket i s  being designed. 
destruct ively check both i n t e r i o r  and ex ter ior  Jackets f o r  sa t l s fac tory  
bond. 

developed fo r  measuring w a l l  and sweazer ccat t h i cKnes5  

If successful, t h i s  device w i i l   OB- 

Wall defects  i n  cladding material  a r e  r e l a t fve ly  easy t o  spot by v4,sual 
observation of t he  outer  Jacket, pa r t i cu la r ly  i f  a channel allows the 
pickle  acid t o  reach the  uranium core, causing evolutions of gas which 
bubble o r  froth: a t  the  leaky place.  Similarly, complete channels 
through the  inside w a l l  are betrayed by gas evolution into the pickle  
solution. To a i d  in  detect ing tears, folds ,  and seams i n  the Fntirnal 
cladding, t he  standard "Dy-chek" dye penetrant tes t  i s  applied.  Scacnfng 
the w a l l  with a borescope reveals la rge  open cracks d i rec t ly ,  and narrow, 
deep cracks, folds ,  e t c . ,  by the te l l - ta le  red dye spot.  Preliminary 
t r ia l s  show promise for  an "e l ec t r i c  eye" scannizlg sys+,em i n  which a 
photocell i s  attached t o  the eye piece of the  borescope. A s  the  la rge  

I 2 3 3 8 4 7  
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open tears, o r  red spots of "Dy-chek" posi t ive areas pass the scannir.g 
lens ,  they cause a drop i n  the photocell output. This  change ae%uat,es 
an indicator  needle or  alarm. 

Component Fabrication. 
fue l  elements is  being investigated t o  defice the conditions of treatment 
t o  produce optimum fue l  element propert ies .  
both KER outer and inner tubes have 3een t rea ted  i n  a range of quench 
conditions, range of be ta  temperatures, and a range of beta holdicg times. 
Examination has been made of the uranium-Zircaloy bond s t ructure  ana 
thickness and uranium grain s ize .  
the heat t rea ted  specimens i s  par5 ia l ly  complete. 

The s d t  bath heat treatment of Zircaioy clad 

Three-inch long sections of 

X-ray exanination of as-extruded and 

Approximately 150 f e e t  of 0.095 inch diameter Zircaloy-2 wire w a s  e loctro-  
plated using an alkal ine pyrophosphate type copper bath. The sole  purpose 
fo r  the  copper was'to provide lubricat ion f o r  the two-step drawis.g oper- 
a t ion  t o  reduce the  diameter t o  0.075 inch. A clad thickness of a ha l f  of 
m i l  was found t o  be adequate. The w i r e  i s  t o  be used f o r  The outer wrap 
of t he  PRTR c lus t e r  fue l  assembly. 

Closure and Joininq. - stock t o  f a c i l i t a t e  welded end plug closure was successfully aecoin9lished 
by r o l l i n g  of rods submerged horizontal ly  i n  37 percent EC1. 
successArl acid machining has resul ted only when the n a t e r i a l  hrzd been sub- 
merged v e r t i c a l l y  with the  end t o  be machined i n  the down posit ion.  
success of horizontal  machining i s  significan+u i n  simplification cf The 
process f o r  production purposes. 

Acid machining of uranium from Zircaloy-2 clad rod 

Previously 

?h? 

Short lengths of KER s i ze  (1.050 inch GD x 9,500 inch ID) Zircaloy-2 clad 
uranium coextruded tube have been successfully hot headed. The hot head- 
ing operation i s  a preliminary s tep  i n  one type of %ube closzre consisting 
of extruding the  uranium core from the end of the  tube while  forcing tne 
Zircaloy-2 cladding over the  end of the tube toward the center of the  
tube wall. 
appears uniform and su f f i c i en t ly  th ick  t o  permi? projection welding a 
r ing  cap t o  the  ends of the tube fo r  the fical closure. 
prepared f o r  heading by chemical p la t ing  copper t o  the %ube sxrface, then 
coating with a t h i n  graphite lubrtcant  t o  prevent the Zirealoy-2 froa 
seizing t o  the  tube container and mandrel. 
620 C and inser ted  i n  a preheated container and extruded a t  a 6 t o  1 
r a t i o .  
This tool ing w i l l  have the  advantage t h a t  any length of tube can be hot 
headed w i t h  a ninimm of fooling change. 

The cladding which formed over the  end of the KER tubes 

The tubes were 

The tubes were preheatzd t o  

Attempts w i l l  soon be made t o  hot head 20-inch long KEFl tubes. 

Allied Fuel Studies ,  
due t o  in te rna l  s t r a i n s  eaused by the anisotropic  thermal expanslon of 
uranium c rys t a l s  has been experimentally demonstrated. 
of a document describing the rapid quenching of irradiated uranium d i sks  
which produces the macrocracks i s  completed. Photomicrographs coaparing 
the cracks produced in-reactor  and ex-reactor are included i n  t h i s  docn- 
ment i n  order t o  show the s imi l a r i t y  of the f rac tures .  

Tne development of aacrocraeks in  irradiated -irmi--a 

The i n i t i a l  d ra f t  
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The a b i l i t y  of Zircaloy-2 t o  mechanically serve i t s  fmc t ion  as a fue l  
jacket  o r  pressure vessel  depends on, i n  additlcn t o  i t s  cr3ep strength,  
i t s  notch s e n s i t i v i t y  and resfs tance t o  b r i s t l e  propagation of crackso 
The pre- i r radiht ion t e s t l n g  phase of +,he in-reactor burst  t e s t  proqrzm 
revealed a high resis tance t o  crack propagation i n  Zircaloy-2 extruded 
jacket material providing it w a s  stressed below i t s  ulziroaze s t rength.  
Burst capsules were s t ressed with S,nf,ernal nitrogen pressure a t  various 
temperatures and t h e s  su f f i c i en t ly  t o  cause creep, but not $0 zause 
f a i l u r e .  
forcing a knife edged too l  in to  the Jacket w a l l .  
no duc t i le  o r  b r i t t l e  propagation of %he Jacket puncture. A spot on one 
capsule w a s  embrit t led by loca l ly  a l loying tne Zfrcaloy-2 w i t h  silver. 
When t h i s  spot f ractured under pressure loading, tne crack terminated a: 
the  boundary of the 1/8 inch diameter spot of a l loy .  
f o r  conducting s imilar  measurenents of resistance t o  crack propagation on 
t h i s  type o f  capsule a f t e r  it i s  i r rad ia ted  under controlled stress and 
temperature condition. 

- 
A crack was then s t a r t ed  a t  tes t  temperature and pressure by 

In a l l  cases,  finere was 

Provisions were made 

Reactor swelling experiments of Zfrcaloy clad u r a n i m  file1 rods wiCIh 
se lected uranium temperatures, cladding thickness, and exposure a re  
being conducted. Radiometallurgy examination of GEE-3-58, one of t ne  
above rods, which operated a t  an average cent ra l  uranium temperature of 
580 C t o  an exposure of 2100 MWD/T reveais maxhm and average d imezer  
increases of 6.4 percent and 3.8 percent, respectively.  
diameter increase, together with a 0.5 percent increase in ? L e 1  rod leng+h, 
gives a volume increase of 8.3 percent. 
the center of t he  uranium cycled 40 times through the alpha-$ef,a fracsfcr- 
mation and three times through the b e t a - g m a  transformat;on. 3 e  a a x m m  
recorded temperature was 815 C .  
operated t o  an exposure of 2100 MWD/T a t  an esWt5naTeci average cent ra l  
uranium temperature of 825 C. 
perature is  estimated t o  have been 950 @. A c i r c m f e r e n t i a l  crack i n  
the  cladding a t  the  cross-sectional interface of t h s  end cap ard - I r s n i u c  
has separated one of the end caps from the fue l  rod, A separaticr, of +,he 
cladding and uranium a t  the  Si-Zr bond has occurred for approxizately m e -  
half inch along the rod, The exposed uranium i s  severely corroded, Xo 
severe diameter change can be observed elsewhere on the rod. 

This average 

Temperature rpcords reveal that 

Examination has begm on $EX-3-59 v3i:k 

With reactor excursions the r a x i s m  tzm- 

Four of nine capsule assemblies fabr icated t o  extend the coverage of 
temperature, exposure, and cladding r e s t r a i o t  have been charged In the  
h E R .  
capsules were not charged i n  the  requested flux. 
capsules designed t o  permit i r r ad ia t ion  of 0.020 and 0.030" clad uraniun 
rods a t  selected cent ra l  uranium and cladding surface temperatures have 
reached approximately one-third %ne goal exposure of 1 j W  MWD/T i n  D 
Reactor. 
Temperatures measured wi th  t h e  one remaining good thermocouple are 25 per- 
cent below the desired 600 C .  
two capsule t ra ins  indicate  they a re  a l s o  below goal temperatures but 
c loser  t o  design conditions. 

Measured temperatures were 15-20 percent below desiga becazlse the 
N h e t e e n  aluminum 

'Thermocouples i n  two o? the  three  capsule t r a i n s  have Sailed. 

Calculations of temperatures ia the other 
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2. 

Metallurgical Development. 
various pressure bonded Zircaloy-2 clad uranium tubular  f u e l  element-s 
has been completed. ‘Ihis invest igat ion has revealed the  mechanism of 
compound formation along the  bonding in te r face .  Since samples were 
held a t  845 C f o r  four  hours a t  10,000 ps i ,  %he d i f fus ion  zone was m c h  
th icker  than a normal coextruded bond. Reaction appeared t o  begin by 
uranium di f fus ing  across  the in te r face ,  forming an  epsilon phase w i t h  
the  z i r c o n i w .  With longer times a t  temperature the  epsi lon phase vas 
consumed forming the  higher uranium concentration phase of  epsilor? phase 
plus  d e l t a .  Diffusion simultaneously progressed in to  the  uranium fcming  
a d e l t a  phase followed by a eutec%oid formation of alpha plus  d e l t a  phase. 
Slow cooling of the  sample allowed the  d e l t a  phase t o  form instead of the 
metastable gamma re tained by quenching from the  higher Temperatures. 
oast bonded in te r face ,  not subjected t o  pressure bonding showed a 
za jor i ty  of t he  epsi lon and the  alpha plus  d e l t a  phases. 
ing of t he  cas t  bonded sample caused an increase i n  epsilon p1-x de l t a ,  
d e l t a  and a three-fold increase i n  the alpha plus  d e l t a  phases which 
extended fa r  i n t o  t h e  uranium. Microhardness values obtained on the 
epsilon and epsilon plus  delta phases Indicated that the  combined phases 
had approximately the  same hardness as the  uranium (240 DPH). 
of t he  combined d e l t a  and alpha plus  d e l t a  phases was considerably higher 
than e i t h e r  t he  uranium o r  Zircaloy. 

A de ta i led  metallurgical examiration of 

A 

Pressure bond- 

Bardness 

Design Analyses and Computations. 
should ex is t  between the  f u e l  material  and end caps. If the  ecd caps are 
bonded t o  the  f u e l  material, suppression of the  +,hemal incompatibi l i t ies  
could cause stress conditions i n  the  end cap bond area which a r e  m r e  
severe than those encountered i n  the  cladding bond areas. Theoretfcai 
so lu t ions  a r e  being sought which @an be used t o  est’slate the  effec? of 
end cap thickness on these stresses. 
is t he  f i n i t e  cyl inder  which prescribed end conditions. 
t i ons  f o r  this problem have been found, but estimates of how rapidly 
stresses decay can be made. 
end cap thickness which must be obtained before any appreeiable a l c e r a t w n  
i n  stresses can be expected. 
rod end caps. 

Large thermal expansion ineompati5:lit:es 

The theo re t i ca l  e l a s t i c  proklez 
Ro exact sclu- 

Thus, an estimate can be aadc on a 1 b i T  ~f 

This estixate can be made f o r  both +Tibe a?d 

REACTOR PRCGRAM 

Coolant Systems Development 

Decontamination of Present Reactors. From the  r e s u l t s  obtained t o  date ,  
it appears t h a t  a bisulfate so lu t ion  i s  sa t i s f ac to ry  f o r  through-reactor 
decontamination of t he  present Hanford production reactors .  Laboratcry 
tests have shown negligible corrosion on s t a i n l e s s  steel, car3on s t e e l ,  
c-64 aluminum, X8001 aluminum, and Zircaloy-2. So far, th ree  proprietary 
b i s u l f a t e  decontaminants have been tested: Wyandotte 75, Wyandotte 1112, 
and Turco 5 5 - 8 ~ .  
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Decontamination of XPR. Shakedown runs have been completed employing 
ELMO-12 &contamination tes t  loop, and s ix  tests were complesed In t h i s  
new unit during the past  month. After the f i r s t  t e s t ,  t o  det,ermine de- 
contamination fac tors  and corrosion data, a reappraisal  of the t e s t i n g  
program indicated that more data could be odtained i n  a shorter  time if 
the  loop were operated t o  obtain corrosion data only. 

The bearings i n  the Chempump were attacked by hydrogen peroxide during 
the f i r s t  t es t .  The bearings were unprotected and developed rather 
severe t h r u s t  wear. 
w i th  protected bearings.  
gpm rotameter w a s  i n s t a l l ed .  
ve loc i t i e s  during the t e s t s .  
the same reason. When the  loop i s  operated a t  maxhum flow w i t h  the new 
coupon aolders,  a l i n e a r  veloci ty  of about 6.25 feet per second can be 
obtained. 

The pump was repraced by the ORA-1 T-Model pump 
The 0-25 gpm rotameter was removed and a 0-40 

This change was =de t o  p e m i t  higher measured 
The coupon holder was a l so  redesigned f o r  

Tests  have been car r ied  out i n  the laboratory,  i n  ELMO-12, and i n  the 
Irradiated Slug Rupture Prototype Loop t o  determine the r e l a t ive  hpor tance  
of experimental var iables  on corrosion during decontamination, For a giver 
procedure, the most important var iables  appear t o  5e galvanic couplhg ,  
flow veloci ty ,  and temperature. In previous t e s t s  l a rge  discrepancies 
i n  the corrosion rate on carbon steel  occurred between laboratory res-iLts 
and those obtained i n  the p i l o t  p lan ts .  
obtained i n  the  IRP Loop, f o r  example, were over ten times as grea t  a s  
those obtained i n  the  laboratory under supposedly sircflar conditions. 

I n  many cases the corrosion raSes 

In the  laboratory tes t  completed during +he past  montn, it was f o c d  r,,?a? 
corrosion increased with increasing temperature bEt rot, enough t o  e x p l a x  
the high penetration found i n  the IE(p Loop. Eowever, it vas aezrionsTrate5 
tha t  galvanic corrosion d i d  occur and could cause the nigb penetrat lcns ,  
In  the  ELMO-12 Loop the corrosion r a t e  var ied d i r ec t ly  with flow veloci ty .  
Although the  data obtained so far are only qua l i ta t ive ,  equipment changes 
are being made t o  permit a quant i ta t ive evaluation, 

Probably the  most important var iable  i s  the galvanic coupling. Several 
runs have been made i n  the IRP Loop using carbon steel coupons i n  aar3on 
steel  holders and carbon steel coupons ic s t a in l e s s  s t e e l  holders.  The 
decontamination procedure used included the following s teps:  

a. Peroxide-bicarbonate 
b .  Alkaline permanganate 
c .  Sodium b i su l f a t e .  

I n  the run using carbon steel  coupons i n  s t a in l e s s  s t e e l  holders (galvanic 
coupling), the corrosion of carbon s t e e l  was high (0.6 mil) as i n  a l l  
previous p i l o t  plant  runs. However, repeating the experiment using carbon 
steel holders ( t o  minimize galvanic coupling) resulted in  much lower, 
carbon steel corrosion (0 .O7-O.  11 m i l  ) , more nearly comparable t o  the 
rates obtained in  the laboratory.  
the NPR, excessive corrosion may occur a t  locat ions where galvanic couples 

The p rac t i ca l  implication i s  t h a t  i n  
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e x i s t  (flanges,  welds, e t e .  ), unless some measures a r e  developed. %o protect  
these spots  during decontamination. 

The decontamination f ac to r s  obtained with the three-step b i su l f a t e  process 
were uniformly high (approximately 100) i n  the absence of galvanic coupling. 
Where galvanic coupling occurred, however, the heavy corrosion product on 
the carbon steel appeared t o  t r a p  p a r t  of the contamination, resifitiicg in  
lower decontamination fac tors  f o r  the carbon s t ee l ,  nmely,  DoPo's sf 
approximately 20. 

The APACE procedure appears t o  give s l i g h t l y  higher corrosion r a t e s  %hap, 
bisulfate f o r  carbon s t e e l ,  but more e f f i c i e n t  decontaroination of  s f a i s l e s s  
s t e e l .  One procedure (CODS) developed by Sett is  f o r  decontamina5ing s ta in-  
less steel  was t r i e d  i n  the R E P  Loop. 
ranging from two t o  seven, and t h e  corrosion of carbon s t e e l  was excessive 
(0.7 m i l ) .  

The decontamiration fac tors  were l o w ,  

Rupt;ure Testlng of NPR Fuel Elements. 
i n  ELMO-4 f o r  a second hour i n  300 C water. Considerable swelling aad 

A n  ETR c lus t e r  element w a s  tes ted 

consequent Zircaloy-2 tear ing,  enough t o  separate the rod, had occurred. 
The rod l o s t  43 grams during the  second hour for a t o t a l  loss of b8 gram. 
A KER s i z e  outer  tube i n  a tube-in-tube element with an i n i t i a l  pinhole 
defect  on the outs ide had swollen enough on the inside surface t o  p r e v z x  
removal of the inner tube a f t e r  three t o  four nours exposure t o  300 17.  

The ELMO-4 Loop was moved Prom 105-E t o  the 1706 KE Bu'llding. 
pected that the  loop w i l l  be in s t a l l ed  and ready t o  cperate by :he ezd c f  
the second quarter  of f i s c a l  year 1960. 

It 'is ex- 

Zecondary Systems f o r  WR. A new stress-corrcsion hea? exc'nazger zas 3?%? 
put  i n to  operation t o  tes t  s t a in l e s s  steel i n  oxygen-bearing demnsral ize5 
water. 
t r e a t i n g  the  secondary coolant of the LWR. The tes t  conditions a re  s u m  
as t o  provide boi l ing  and concentration of t h i s  cooling water a t  j 0 7  7 ' 3  
induce possible  stress-cracking conditions on an in te rna l  %u?x opcsrafinq 
a t  550 F. Results of the  tests a r e  expected t c  be useful i n  es tabl ishing 
treatment procedures requir ing water in  t h i s  system. 

The f i rs t  t e s t  w i l l  be primarily t o  determhe the oecess5t.y of 

Component Testing. New nozzle cap p lug  designs using removable t,hreaded 
O-ring flanges ( t o  permit leaking O-rings on thermocouple t r a i n s  fc  3e 
removed without discharging the t r a i n s )  were subjected %o 89A addi t icna l  
thermal cycles between 300 and 550 F during the month. 
of 2096 cycles completed w i t h  no leakage observed on either t h e  s ing le  o r  
double diamond shaped nickel during thermal cycling. 
leakage has been noted on both seals when the temperature and pressare a re  
removed. However, the gaskets reseal when pressure i s  re-applied. A 
be l l - r ing  gasket design w i l l  a l s o  be tested t o  determine whether the  leak- 
age upon pressure release can be eliminated. 

This makes a t o t a l  

A small amomt of 
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A "Graylok" Jumper cocnection has been thermal cycled 894 t i n e s  between 
250 and 550 F a t  1850 p s i  with no observed leakage. 
t e s t ed  f o r  use on several  out of reactor  corrosion test  loops. If 
acceptable, t h i s  j o i n t  may a l s o  replace the  Marmon-Conoseal j o i n t  prev- 
iously t e s t e d  f o r  NPR jumper connections. 
i n  t he  NPR would permit savings of about $250,000 over t h e  use of Marnon- 
Conoseal j o i n t s  a t  t he  present supplied pr ices .  Considerable savings could 
a l s o  be made if t h i s  type of j o i n t  were used i n  place of pipe flanges 
s ince t h e  Graylok supplied cos t  i s  about one-third t o  one-half as much as 
flanges with the  sme pressure r a t ings .  

This Jo in t  i s  being 

The use of t h e  Graylok j o i n t s  

S t ruc tura l  Materials Develoment 

NPR Zircaloy ?recess Tubes. Chase Brass B Copper Company has aczivafed a 
new f a c i l i t y  f o r  s t r ipp ing  the  copper jackets  from the WR tube extrlrsions. 
The f i rs t  25 extrusions have been s t r ipped and a r e  now undergoing s t r e t c h  
s t ra ightening and surface conditioning preparatory t o  the  weldfng operation. 
An addi t iona l  62 ex t rus ions  have been made. 
t i o n s  thus far, t he  extrusions appear t o  be of excel lent  qua l i ty .  Work 
i s  proceeding on t he  i n s t a l l a t i o n  of new equipment which w i l l  be employed 
i n  completing these NPR process tubes.  It i s  cur ren t ly  etimeted t h a t  
t h e  first drawing operation w i l l  be undertaken during the  week of Xovember 16.  

Sased upon cursory examina- 

No NPR process tube work i s  being accomplished a t  the  Allegheny Ludlun 
S tee l  Company because of t h e  s t e e l  s t r i k e .  However, the  nine extrusions 
produced before the  s t r i k e  have :,?en welded i n t o  three tube blanks by the 
Budd Company. 
t h i s  weld has been cu t  out and rewelded. 
GE inspection a t  t h e  end of October. 

Since radiography showed a f l a w  i n  me of the  s ix  wel%, 
The welds w i l l  Se ready f o r  

Harvey Aluminum has Seen forced by lack  of drawbench capacity t o  anneai 
t h e i r  NPR tubes before the  last  two draws (of a t o t a l  of four ) .  TWO of 
t h e i r  f i r s t  +,hree extrusions a r e  complete through the  annealing s tage .  
One of these  two has been given the  f i n a l  two draws and is-awaftinr;: 
s t r ipp ing  of the  lubr icant .  
too long t o  f i t  i n  t he  chemical s t r ipp ing  tank. They are PuttLng short  
lengths  from each end and s t r ipp ing  and examining these t o  decide whic3 
end of t h e  tube should receive t h e  major cropping. The second tube has 
not received the  four th  and f i n a l  draw. A sc ra tch  pr0duced .h  the  t h i r d  
draw must be evaluated t o  determine the  degree of conditlonicg necessary. 
These two tubes are expected t o  be ready f o r  GE mspectfon the week of 
November 2. Suff ic ien t  sponge t o  make 20 t o  3C more tubes i s  due t o  
a r r i v e  

This tube i s  now more than 60 f e e t  locg, 

a t  t h e  vendor's p lan t  by the  end of October. 

Nonmetallic Materials Develoment 

Kl!R High Temperature Graphite I r r ad ia t ions .  
continues t o  operate i n  t h e  L-48 posit ion with samples a t  675 C,  750 C, 
and two i n  excess of 825 @. Heater #3 has l o s t  c i r c u i t  cont inui ty ,  and 
two thermocouples show anomalous behavior, buf, since r e l a t i v e l y  high 
temperatures are developed by gamma heating most of t he  object ives  of 

The GEH-19-3 experiment 
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t he  experiment w i l l  be a t ta ined  i n  sp i t e  of these component f a i lu re s .  The 
experiment gained a substant ia l  exposure during Cycle 128 %cause x w  Mm. 
fue l  elements allowed the reactor t o  operate throughout the c-rele without 
refueling, fo r  a t o t a l  of 663 m. 
Refined temperature data fo r  the GEH-19-1 experbent  i n d k a t e  tha t  a t  
900 C,  CO (needle coke) and CSF graphite contracted the same amout  f a r  
the exposure received. GESI-19-2 i s  being disassembled, snd data should 
be avai lable  sometime in  November. Since t h i s  is t he  f i r s t  experbent  i n  
which the graphite samples were encapsulated t o  minimize scllffing damage, 
it i s  expected that  the  contraction data w i l l  5e so re  re l iab le  than f rm 
previous tests.  

Samples from hot capsules GEX-14- 111 through 114 were reaeastued a 3 e r  
i r rad ia t ion  t o  determine the  dimensional changes under radiat ion.  
capsules i n  these experiments were helium f i l l e d ,  thereby holding the  
temperature of the  samples during i r rad ia t ion  i n  the intermediate rarige 
(200 t o  450 C ) .  
which i s  consistent with previous experinen+,s. The samples of *T,-1@ 
graphite expanded more t h a n  the  samples of other types of graphi te* 
the  correlat ion i s  t rue  which indicates  t h a t  graphites with high exTar,sion 
rates on i r r ad ia t ion  a t  low temperatures show l o w  contraction r a t e s  m 
i r rad ia t ion  a t  high temperature, then GL-10 i s  one of the no ccn%rac%on- 
r e s i s t a n t  graphites of those tes ted  t o  date fo r  the P R .  GL-10 i s  made 
from proprietary Great Lakes Carbon Company coke, whereas I;T-11 and K 
contain Continental cokes. 

?he 

Nearly a l l  samples exhibited growth d u r h g  the experihen+ 

If 

GETR High Temperature I r rad ia t ions .  
ments i n  the  GETR, B - 1  and H - 2 ,  have received l i t t l e  e a o s u r e  s i x e  +.he 

The two graphite i r rad ia t ion  expr1- 

end of Cycle 5 on'september 29: 
the  s ta r tup  f o r  Cycle 6 was delayed two weeks= 
i a t ion  received during t h i s  cycle w i l l  be only about. 1 / 2  of tha t  received 
during Cycle 5.  
a l l  of Cycle 5, but  those i n  H-2 began t o  d r i f t  downwards the l a s?  few 
days of the cycle. 

Due 50 problems with o&r experaen?s,  
b s e q u e n t l y ,  the i r rad-  

The thermocouples i n  M-1 opera+,ed sasfsfsctoril;r &iring 

Results from a three-group calculat ion of  flux and spectra in  the E-5 
and E-7 GETR posi t ions a re  being checked in  view of cer ta in  inconsistencies 
in  the  derived spectra.  On t he  basis of MTR data from the SEX-19 and 
CSEII-9 experiments, t he  r a t i o  of resonance t o  f a s t  fl-ax in  the SET% 
appears extremely low. The GETR r a t io s ,  i f  correct ,  take the E-5 ard 

orease E-7 exposures out of the  region of past  experience and grea t ly  in -  
the  problem of conver t ib i l i ty  t o  equivalent KAF'O exposure * 

Hanford Cold Test Hole I r rad ia t ions .  

accumulated exposures up t o  11,062 MWD/AT. 
samples of CSF graphite continue t o  show expansion in  the transverse 
d i rec t ion  a t  a rate 0.26$/1000 MWD/AT. 
w a s  observed a t  an exposure of about 5000 MWD/AT; hawever, the  r a t e  i s  
apparently constant from 5000 t o  11,000 MWD/AT. 

Graphite samples (CSF) i r rad ia ted  
' a t  30 C were recent ly  discharged from a Hanford cold test  hole with 

Even a f t e r  t h i s  long exposure, 

A decrease in the expansion ra te  

Similar changes ir, the  
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contraction rates of pa ra l l e l  samples have occurred. The contraction r a t e  
between 5000  and 11,000 W / A T  i s  O.G8$/1000 MWD/AT. Maxbum t o t a l  length 
changes observed were 5 - 4 3  expansion and la& con t rac t im .  

Low Exposure Graphite I r rad ia t ions .  
ceived on the  low-temperature, short- tern exposure of nigh density 
graphites i n  the Snout I1 f a c i l i t y  in  KE Reactor. The graphite t.ypes 
were: 
about 1.75, (b) Type S-4 materfal  with a graphite-black base and a densify 
about 1.8, ( c )  Impregnated ATJ, density about 1.85, A T J - 8 2 ,  (d :  Impreg- 
nated S-4, density about 1.90, S-4-62, ( e )  Type S-1, similar t o  S-!4 exceps 
f o r  a l l - f l o u r  mix. 

Property measureEents nave been re- 

(a )  Type ATJ, an  extremely fine-grained material  with density 

Flexural and compressional strength t e s t s  showed increases of 60$ fo r  the 
f lexura l  s t rength and 4 6  f o r  the  compressional s t rength after an exposure 
of 27.7 MWD/AT. 
the  e f f ec t  of radiation damage although the i n i t i a l  values of f lexura l  
s t rength varied from 4 0 5 0  p s i  fo r  S-1 t o  7313 p s i  fsr AT=-82. 

There w a s  no s ignif icant  difference anone the grades in 

The thermal conductivity results a lso showed no signffican? differences 
of e f f ec t  of the radiat ion damage on the thermal conductivity for  the 
various grades although the i n i t i a l  values varied from 0.84 t o  1.3 watt/m 
K. Likewise, the  parosimetry results do not show any large e f fec ts  due to 
radiat ion,  although there  w a s  a tendency for the  peak below one a icrcn  t o  
s h i f t  t o  decreasing pore radius i n  kr~-82 graphi tee  

Compressive Strengths of TSPR Candidate Graphite Y l t h a t e  em-Fressi:7P 
strengths have been determined f o r  the  graphites being tessed as  T R  
candidates. 
prime NPR candidates because it i s  expeczed tha-, they w i l l  be +he PCST 

dimensionally s tab le  under high temperature i r rad ia t ion1  nave shown cos- 
pressive strengths as much as 37 percent lower than '333 t-ype graphites 
used previously i n  some Hanford reactors .  
was observed. However, the samples avai lable  f o r  srrength t e s t ing  vero 
fabricated with somewhht l a rge r  p a r t i c l e  s izes  than it i s  expected w i l l  
be specified fo r  the MPR, and hence the e f f e c t s  of p a r t i c l e  size on 
s t rength w i l l  be determined as smples  become avai lable .  

'Ihe graphites produced from needle cokes (eonsidered t o  he 

A rn inhm strecg;h of 3463 p s i  

Samples cut from the edge of a bar did not show appreciably d i f f e r e m  
ultimste strengths than those cut  from the  center .  Momally, sa!rples 
f o r  s t rength determinations i n  the  direct ion 
sion ax i s  of a graphite bar  are taken across o r  m e d i a t e l y  adjacent t o  
the center of the bar .  
a r e  being u t i l i z e d  as support members placing the  load or. graphite nearer 
the  outside surface of the bar where the degree of or ientat ion i s  known 
t o  be higher than a t  the  center .  In graphi5es with smaller p a r t i c l e  size 
mixes t h i s  difference i n  degree of or ien ta t ion  i s  greater ,  and, conse- 
quently, t he  e f f ec t  on compressive s t rength w i l l  be fur ther  investigated.  

transverse t o  the extru- 

In the  NPR, tube blocks and cooled f i l l e r  Slocks 
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Thermal Hvdraulics Studies 

K I&F, Boiling Curves. 
mentally f o r  K Reactor It& geometry a t  tube powers of 500, 1000, 1500, 
and 2000 KW. These represent the  f i r s t  boi l ing curves obtained with a 
tes t  section of prototypical K Reactor length (28.5-ft  long heated sec5lon) 
and the  f i rs t  boi l ing curves obtained under a presect Hanford reactor 
geometry a t  tube powers above 1250 KW. 
2000 KW were extended t o  flows a t  which boi l ing burnout s ta r ted .  

Steady state boi l ing  curves were obtained experi-  

All the  curves except the  one a t  

When normalized f o r  comparison purposes, these boi l ing curves differed 
but l i t t l e  from those previously obtained with a short  (23.5-I”. long) 
tes t  section a t  camparable tube powers. C r i t i c a l  flow i n  the  rear  f i t t i x g s  
caused a high degree of pressurization a t  tube powers above 1000 KW, 

Reverse Flow Studies,  Nl Length K I&E Geometry. 
should fa i l ,  t he  only coolant avai lable  +,o remove the  post-scram heat 
generatian is  t h a t  provided by the  reverse flow of hot water forced back 
through the tube by the  low rear  header pressures. 
fur ther  insight  i n to  the  poss ib i l i t y  of inadequate cooling under these 
conditions, experimental steady state reverse flow runs were made Qsing 
a full length K I&E t es t  section which provided discharge fhrough the 
f ron t  f i t t i n g s  t o  atmosphere. 
header water temperatures from 20 t o  100 C,  flows from 1/4 t o  4 gpm,  tube 
powers of 25 t o  500 KW, and were continued well i n to  the  fi lm Soi l ing 
region. These data  w i l l  be used i n  planning and interpret ing t h e  resu l t s  
of t rans ien t  heat t r ans fe r  experiments invest igat ing t h e  consequences cf 
the  loss of a f ront  hydraulic connector. 

If a f ront  connector 

In order t o  gair, 

Experimental runs were made with rear  

Miscellaneous. 
t r ans fe r  apparatus with a heater rod special ly  designed t o  investigate L I D  
e f f ec t s  on boi l ing  burnout. The heat flux i n  the l a s t  two fee t  of the 
tes t  section w a s  30 percent greater  than that f o r  the rest cf the rod. 
If the  supposition tha t  length o r  L/D has no e f f ec t  on boi l ing bsrnoiit, 
then the  heating h is tory  of the coolant p r io r  t o  i t s  entering the  Siunout 
region does not a f f ec t  the  burnout heat f lux and a tes t  section with a 
stepped heat generation should exhibi t  the  same burnout heat f l ux  a s  cne 
with a constant lengthwise heat generation. 
from the  

burnout heat flux of 0.331 x 10 
compared with a burnout heat flux of 0.353 x 106 BTU/hr-ft2 obtained 
under very nearly ident ica l  conditions with a tes t  section with a constact 
lengthwise heat generation. 

One experimental run w a s  made in  the  high pressur? neat 

The experfmental r e su l t s  
ne run indicated no L/D e f f e c t .  With a mass flow r a t e  of 

Y 1.37 x 10 z lb /hr - f t2  and a ste qual i ty  of 29 percent by weight, a 
B!KJ/hr-ftZ was obtained. This may be 

Preliminary calculat ions have been completed and the D M  709 computer 
input has been prepared t o  calculate  fue l  element temperature deviatiocs 
a r i s ing  from bond defects .  
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Equipment Projects .  
t o  the s i l i con  rec t i fy ing  equipment (Project  cs-661) which was i n s t a l l ed  
in  189-11 t o  provide addi t ional  heat generating capacity in  the heat 
transfer laboratory.  
f o r  a power change t o  14 percent of an i n i t i a l  power of 2700 KW was the 
best  the equipment could do. 
the design specif icat ions require fo r  such a power reduction, 
of t h i s  s l i gh t ly  long response t h e  on thermal hydraulics heat t r acs fe r  
experimental programs i s  being evaluated. 

Vecdor representatives have made fur ther  adjustments 

Their conclusion was that a 1.2-second response time 

, 3 i s  may be compared with the  one second 
'=he e f fec t  

The power output from the s i l i con  rec t i fy ing  equipment has a greater  A@ 
r ipp le  than was expected. Project representatives are invest igat ing 
means of minimizing the r ipp le  o r ,  a s  an a l te rna te ,  reducing the  e f f ec t  
t h i s  r ipp le  has been found t o  have on thermocouple behavior. 

It appears that delays in  the delivery of some equipment items may delay 
the  start of construction on the f irst  phase, the steady state phase, of 
Project  CGH-834. 
Apparatus f o r  higher f l o w  and heat generating capaci t ies  and will allow 
t rans ien t  type experiments t o  be performed a t  high pressures.  

This pro jec t  w i l l  modify the Y f g h  Pressure Heat Transfer 

Previous tests have sham that  f o r  the 0 reactor  geometry durizg pre- 
charging operatibns, no coolant would flow past  the fue l  elements vhm 
both f ron t  and r ea r  nozzle caps were removed. 
whether steam would be formed i n  the tube, and, i$ it were, xould the 
steam generation be suf f ic ien t ly  vigorous t o  e j e c t  fue l  elements OUT :he 
f ront  nozzle. Approximate calculat ions were made which show t ha t  i f  :'ne 
post-scram heating were 15 KW, s t e m  f o m f i o n  would start  a f t e r  akolx 
70 seconds and would not be vio1e:it enoligh t o  e j e c t  f u e l  elements, 

This ra i ses  the  questior! 

Shielding Studies 

Neutron and Ga,mma Attenuation. 
concrete t es t  slabs were removed from the shield f a c i l i t y  a t  DR azd 

The as-cured perforated. ferrophosphcrus 

placed in  the  oven f o r  baking a t  32Q C . 
inches of perforated ferrophosphorus concrete increased by a fac tor  of 
ten  compared t o  a so l id  shield of ferrophosphorus coccrete tes ted  under 
t he  same conditions. "he fgi ls  from the  as-cured tes t  a re  being counted. 
The iron-serpentine concrete ( 2 6 5  1b/ft3) was placed i n  the  shielding 
f a c i l i t y  f o r  i r rad ia t ion ,  after being baked a t  1cx) 6. 
pentine sand w a s  irradiated i n  a gamma f i e l d  of 5 x lo6 r/hr f o r  90 hours, 
This dose had no apparent e f f ec t  on the a b i l i t y  of the serpentine t o  
r e t a in  i t s  water of c rys t a l l i za t ion .  

Counting of f o i l s  from the second loading of the W R  boron steel  thermal 
shield test assembly i s  under way. 
shutdown period, the  t h i r d  loading w i l l  be removed, and the fourth and 
f i n a l  loading w i l l  be charged. 

The gamma leakage through L 8  

A sample of ser- 

During the next avai lable  reactor  

Shielding Instruments. 
shielding measurements, have been successfully cal ibrated f o r  dose r a t e s  

The.aluminum she l l  ion chambers, designed f o r  
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from 8.0 t o  80,000 R/hr. 
with the  neutron dosimeter, and an i n i t i a l  i n s t a l l a t i o n  is  now i n  use at 
the  DR Reactor shielding f a c i l i t y .  

A t r a n s i s t o r  preamplifier has-been bul l5  fo r  xse 

B. WEAPONS - 3000 PROGRAM 

Research and development i n  the  f i e l d  of plutonium metallurgy continued i n  
support of t he  Hanford 234-5 Building Operations and weapons development 
programs of the  University of California Radiation Laboratory (Pro jec t  micraey j 
Details of these a c t i v i t i e s  are reported separately v i a  d i s t r ibu t ion  l i s t s  
appropriate t o  weapons development work. 

C .  FEACTOR DEVELOPMENT - 4000 PROGRAM 

1. PLUTONIUM RECYCLE PROGRAM 

Plutonium Fuels Development 

Basic Studies .  
t ionships  f o r  homogeneous so l id  solut ion formation i n  the system U02-Pu02. 
Single phase formation a t  elevated temperature may be viewed as a dlfFJaion 
of UO, i n t o  Pu02 p a r t i c l e s  t o  form a Pu02-rich s o l i d  solut ion,  and a 
simultaneously occurring d i f fus ion  of PuOg in to  a U02 matrix t o  forn  a ''02- 
r i c h  s o l i d  so lu t ion .  With increased times and temperatures, the concen- 
t r a t i o n  gradients  of t h i s  series of so l id  solut ions should decresse u n ~ r l  
the equilibrium concentration and s t ruc tu re  i s  obtained. One tezkxiqie  
of ac tua l ly  following the  t r a n s i t i o n  t o  the  s ingle  phase i s  by x-ray d i f -  
f r ac t ion .  An x-ray spectrometer t r ace ,  obtained with 2uK& radiat ion,  
on a UO2-60 w/o Pu02 physical mixture, resul ted in  two closely spaced 
sets of planes f o r  each Bragg re f lec t ion .  
p e l l e t s  of t h i s  composition were held f o r  one hour a t  temperatures i n  the 
In te rva l  llOO-l5OO C .  The re su l t i ng  d i f f r ac t ion  pa t te rns  showed a sligkf- 
broadening and angular s h i f t  toward one another, of each U02 and ?-iC$h k L; 
The merging of the  re f lec t ions  increased with temperature and a f t e r  one 
hour a t  1500 C,  a s ingle ,  bu t  broad peak w a s  seen f o r  each plane frem ( I l l j  
through (Sl), indicat ing nearly complete formation of the so l id  solution. 
The interplane spacings calculated from the  pa t te rns  and p lo t ted  versus 
temperature showed f o r  the  (111) plane, a near l inear decrease fo r  UO2 and 
an increase f o r  Pu02. 
plane spacing a t  t h i s  point  was 3.157 compared t o  the  theo re t i ca l  "d" of 
3.136 8, and indica tes  that complete homogeneity does not qu i te  e x i s t ,  
Di f f rac t ion  da ta  from samples which were held e ight  hours a t  temperature 
are now being obtained. 

A study has been i n i t i a t e d  on the  time-temperature re la -  

To follow +,he s t ruc tu ra l  changes, 

The two curves in te rsec ted  a t  1500 C. The fn t e r -  

The &henhail expansion o&ef%i@lent f o r  Pu02 reported las t  month hss been 
corrected through a recbl ibra t ibn  of t he  dilatometer f o r  t he  110 C/hr 
heating r a t e  employed. The corrected expansion, then, i s  11.53 x 
in/'C f o r  t he  temperature interval 237 t o  928 C .  

i n /  
The coef f ic ien t  of 
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expansion of u ran im dioxide, gf 94 9- prcept, of 5heorotical  density,  has 
been determined as 10.11 x 10- in/fz~/~!:  i n  the ic te r ra l  93-759 C .  
agrees closely with accepted values. A redetermination of both cOmpOUndS 
w i l l  be made during the  next month u t i l i z i n g  slow2r heatizg r a t e s .  

:his 

Fuel Evaluation. 2he three-foot long, 19-rcd protcty-pe Al-Pu a l l o y  
c lus t e r  has completed f i v e  operating days a t  f u l l  power and temperstare 
i n  the  @fR 6x9 loop. 
of rod and core temperatures i n  exeess of 4CO C, which is %e Isaxlmun 
expected i n  the P R D .  The coolant femperatxre across the e l a e n t  in- 
creased 39 r" i n  agreement with calculated values. Al-Pu 3-rcd c lus t e r  
experiments have been fabricated and are being assernbled Lnto the  icop 
basket assembly p r i o r  t o  shipment. 
graphite lubricated core and the  other was faSrica5;ed by 6-hply s l ipping 
a loose f i t t i n g  core in to  the clad tube. 
prototype 7-rod c lus t e r s  f o r  i r rad ia t ion  t e s t i n g  i n  the ETR 3x3 loop has 
commenced. 
other  w i l l  contain Al-Pu cores f o r  in-reactor thermal cycli-?g tests., 
The 7-rod, ~1-1.8 w/o Pu al loy,  P R 3  prototype c l z s t e r  i s  xxderqo-fng 
continued i r r ad ia t ion  i n  kcER Loop 1, 

It operated a t  a maxfmm pcwer of a3out 1 3  kw/f+, 

One e l m e n t  i s  swage sizod. cntc. a 

Fabricat,ion on two addi t fozal  

One will contain p o l l e t s  of U02-Pu02 fue l  eaterisl ,  a d  +,he 

A t o t a l  of 24 UO2-PuO2 capsule i r rad ia t ions  are i n  progress; Zwo were 
discharged with an exposure cf h , L  x loa nvt and a re  being exazined, 
1 2  are under i r rad ia t ion ,  and 10 a re  scheduled Tor ear ly  cnarging tc 
the  MTR. 
concentrations up t o  20 w/o Pu i s  Tmder way. Six a rz  k i C 3  exmlned, 
eight were discharged during t'ae month, ar.d two a r e  s:iU Izqder i r rad ia7ro l .  

Testing of 16 AL-Pu and Al -S5-h  capsi les  con%aitzirg p l t r+ ,~z~ .m:  

Fabrication Studies.  Five Al-Pu a l l o y s  have 6003. ccrrcsion resis?an:e LE 
350 C s t a t i c  water f o r  24 hours. 
one-half percent nickel,  t he  f o x t h  eonyafzs 11 percent s i l l c m ,  and the 
f i f t h  contains one pereent n k k e l  and one percenr si1:ccne 
nickel and s i l i con  are i n  sme 5egree objecficcable,  :% 1s:ter alisy w i t s  
lower niekei  and s i l i c o n  w a s  se lected +,o replace the s f r a i g 3  .!Al-lJ8 w / 3  
Pu a l loy  as the PW spike fue l  mi te r id .  Yowever, is f'abrfcatlcg ?ne 
a l loy  f o r  the PRP loading non-uniform corrosion res*iL+,s were obra:3ed 
which have l e d  t o  an adjustment 04 the  a i loy  cornposiZcn, closer c c r t r o l  
over cast ing conditions, and an exploration of tfle cast lyg var iab les .  
The composition of t he  control led elenen5s i n  the  a l loy  :s 1.2-1.h v/o 3Jf, 
0.9-1.1 w/o Si, and 1.8 w/o  Pu. A t  tnis eonpositicn, extmded rods from 
the  f i r s t  two o r  th ree  b i l l e t s  east.from a zelt have good corrosion re- 
s i s tance  a f t e r  24 hours exposure to s+,atic demiceralized water a% 350 2 ,  
while rods from the  remainder of s ix  b i l l e t s  have pocr corrosion re- 
s is tance.  Spectrochemical ana lys i s  detected no cozposftion difference 
between the f i rs t  and the Last biller,,  but seral lcgraphy showed d l f fe r -  
ences i n  s t ruc ture  between extruded rod frcm %he f i r s t  and las t  b i l l e t s  
of a m e l t .  The rod from the  f i r s s  b i l l e t  had a smaller grain s i ze  and 
a smaller and more uniformly d is t r ibu ted  second phase. 3 e  rod from the 
last  b i l l e t  had a grain s i ze  twiee as la rge  as the  f i r s t ,  and the swond 
phase was more coarse with la rge  agglomerations i n  s m e  areas of the 
sample. 

'kree a l loys  ccztaia? t7m ';o three and 

S I x e  both 

Since the f i rs t  b i l l e t s  a r e  cas t  i n to  w a r n  ( 100 C )  molds, 
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and the l a s t  b i l l e t s  a r e  cast  in to  hot ( 'Z IO-300 C) molds, the differences 
in  cooling rate may explain the  differences i n  a l loy  s t ruc ture .  I n  subse- 
quent melts, cast ing temperatures, mold temperature, and s l i g h t  conposi- 
t ion  var ia t ions have been investigated i n  order t o  determine the proper 
conditions f o r  obtailtling good corrosion resis tance from the en t i rp .  melt .  

The p o s s i b i l i t y  that extrusion temperature m i g h t  have an e f f ec t  or! the 
corrosion resis tance of the  Al base 2.w/o Pu, 1 w/o Si, 1 W / G  Nf care 
a l loy  w a s  b r i e f l y  investigated.  Rods were extruded a t  450, 5OC, 550 C ,  
and corrosion tes ted .  No var ia t ion  in  corrosion proper%ies due %o t h i s  
temperature var ia t ion was observed. 

Extrusions of -100 and -X)O mesh Al powder have been made t o  a 5omixal 
0.500 diameter and approximate 100-inch lengths.  
compacted t o  p e l l e t s  0.75-inch th ick  and one-inch diayeter. 
of these p e l l e t s  were placed in  the 2 .6  diameter extrusion con3ainer ar?d 
hot pressed a t  23 t s i  f o r  one minute. Pressing and extrusion temperat-ares 
were 550 C.. Approximate theore t ica l  dens i t ies  and extremely f ine  surfaces 
have been obtained by t h i s  method. 

The powders were ccld 
A number 

Approximately one hundred and f i f t y  rods were swaged'to study %he e f f ec t s  
of swaging on can and cores. Changes in  can length and diameter were 
measured. The changes i n  diametral and end clearances betwee3 can &rad 
core were a l s o  determined. If accurate can and core measureaents a re  
avai lable ,  it appears tha t  it i s  possible t o  control the average d iasef ra l  
clearance t o  plus  o r  minus 3/4 m i l  and the end gap t o  plus o r  m i m s  1/16 
inch. 
The outside can diameter may be held t o  p lus  or  minus 1 / 2  a i l  I C  :;'ne t - ~ b e  
has regular dimensions before swaging. 

The over -a l l  rod l e n g t h  can be controlled t o  plus o r  nln.1~ l, /8 inch .  

A sample l o t  of Zircaloy-2 tubing, purchased for  jacketing material  fc? 
the  PRTR, 19-k0d, Al-Pu a l loy  f u e l  element c lus t e r s ,  i s  being extensively 
investigated.  
a l l  specimens met specif icat ions.  

Corrosion tes ts  were conducted, and it i s  reported tha t  

Metallographic samples are current ly  being examined and cursory i ~ s p e c r i o c  
of twenty tube specimens indicated that two tubes out of three have cracks 
o r  defects  on the inner surface which a re  over 0.003 inch in  depth. 
Arrangements have been made and necessary f ix tures  a r e  being prepared ila 

order t o  u l t rasonica l ly  measure tube w a l l  thickness and locaZe and zeasure 
tube w a l l  defects.  
s e t t i n g  up a nondestructive t e s t i n g  device t o  measure the core-elad ga; 
on Zircaloy-clad, Al-Pu a l loy  fue l  rods. 

In addition, standards a re  being fabricated t o  a 5  m 

A metallographic examination has been conducted t o  determine the cause 
of f a i l u r e  of the  thermally cycled s%ainless s t e e l  clad rods. 
three-foot long, Al rods w e r e  clad wi th  0.008 inch 304 stainless s t e e l  
tubing which showed severe cracking a f t e r  27 cycles.  TZle examination 
showed that the  cracking w a s  due t o  s t r e s s  corrosion which may have been 
accentuated by the  fact t h a t  no end clearance w a s  provided f o r  longi- 
tudinal  d i f f e r e n t i a l  thermal expansion between the cores and cans. 
t i o n a l  specimens are being prepared wi th  end clearance f o r  thermal 

These 

Addi- 
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expansion and precautions w i l l  be taken t o  assure tha t  the chloride 
content of the autoclave water is  low. 

Fuel Evaluation. The fue l  fabr icat ion e f f o r t  i s  current ly  directed , 

toward the  fabricat ion of the f i r s t  ten c lus te rs  fo r  the PRTR loading. 
Due t o  equipment ava i l ab i l i t y ,  the  fabricat ion i s  Seing performed i n  
both the  2312 and 308 Buildings. 

Machined tubing i s  being dimensionally inspected, eddy e 'urent t e s t ed  
f o r  defects,  and u l t rasonica l ly  inspected f o r  w a l l  thickness. A s t e a  
cleaning technique f o r  tubes has been developed which works very w e l l .  
A t o t a l  of about 60 percent of the as-received tu3es is Seing rejected 
as a result of various inspections. 

Alloy core materials which a re  more r e s i s t a n t  t o  a%tack by high 
temperature water than Al-Pu a re  being prepared. It has keen decided 
that the  cores w i l l  be an a l loy  which contains Al-1.3 w/o A i - 1  w/o Si-  
and 1.8 w/o Pu. The corrosion resis tance of t h i s  material appears t o  
be very good in  350 C water. Enough cores of Al-1.8 w/o Pu have bem 
prepared f o r  seven o r  e ight  c lus te rs ;  however, +,his material  has been 
set as ide and the  corrosion r e s i s t an t  a l loy  w i l l  be used. 
r e s i s t an t  cores f o r  one c lus t e r  have been prepared. 

Corrosion 

Forty-nine dunrmy rods and 28 Al-Pu rods have been processed through 
the  swage s iz ing  operation. The cores were a l l  coated with dag and 
the OD of t he  tubes w a s  reduced two t o  three n f l s .  These elements 
had adequate end clearance, and the over-al l  length was controlled t o  
f 1/8 inch on an eight-foot length.  
f o r  thermal cycling tests.  The autoclaves i n  308 w i l l  have t o  be pur, 
i n to  operation befor? the  Al-Pu c lus t e r  caii be coiaglet,ei. 
b las t ing ,  etching, w i r e  wrapping, and leak checkfng f a z i l i t i e s  are in 
operation in  the P i l o t  Plant .  

A d m y  c lus t e r  s a i l 1  be assembled 

'%e sand- 

Plutonium Elements f o r  PCTR Tests.  
of high burnup Pu ( m  Pu-240), preparations have beer. made 50 fabr ica te  

I n  ant ic ipat ion of rec2iving 1 . 2  kg 

a PCTR loading from t h i s  material. Semi-portable shielding has Seen 
designed on the  bas i s  of calculated a c t i v i t i e s .  
ment have been designed and b u i l t  t o  minfmize close contact with the 
metal. 
distance of ten  inches. 
should reduce the  hard gamma dose rate t o  around X) mr/hr. 
a c t i v i t y  of the  material w i l l  be monitored a s  a function of time. 
w i l l  allow an evaluation of the  a c t i v i t y  build-up from Pu daughters. 

The addi t ional  f i f ty ,  24-inch, c r i t i c a l  mass elements have been completed 
and delivered t o  the  c r i t i c a l  mass s tudies  group. 
extruded Al-Pu a l loy  rods clad i n  Zircaloy. 

Several pieces of equip- 

It is  planned t o  e f f e c t  most of the  operations a t  a miniwan 
Using 30-mil leaded hood gloves, t h i s  distance 

This 
The specif ic  

These elements a r e  
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U02 Fuel Development 

Fuel Elements. 
rods has been achieved by using a micrometer-adjustable, welding torch 
holder i n  the  vacuum purged welding chamber. 
f o r  the f i r s t  weld and maintained i n  welding posit ion f o r  a l l  twenty 
welds, with each fuirl rod being pulled successively in to  posi t ion under 
the  torch. The welding sequence of  posit ioning the fue l  rods and zakirig 
the  welds requires approximately twenty minutes f o r  the swenty fue l  rods. 

Faster welding of the circimferent ia l  closure of fue l  

The torch i s  positiofied 

The design of the  PRTR fue l  element end caps has been modified t o  provide 
a continuous one degree taper  on the portion of the end cap thas  i s  ic- 
ser ted i n  the  fue l  rod. hproved welds are obtained with these because 
welding current control i s  not a s  c r i t i c a l ,  and excellent penetra5ion i s  
obtained. Rewelds are expected t o  be reduced t o  less than 0.25 perceat 
as a result of these improvements. 

Radiographic inspection of 336 fue l  rods disclosed insuf f ic ien t  weld 
penetration i n  15 welds. 
salvaged by rewelding. Steps have been taken t o  improve the  welding 
y ie ld .  
the  fuel rod of one day's welding, indicat ing the occurrence of a va r i -  
a t ion  i n  the welding cycle.  
s teps  are being carefu l ly  reviewed. 

It i s  ant ic ipated tha t  the r e j ec t s  w i l l  be 

Five of the  unsat isfactory welds were made on the same end of 

The welding cycle and eomponent preparation 

Ten complete sets of fue l  element hangers were welded, and stlbasseslbiies 
f o r  the  next t e n  sets were fabricated.  
f i n i s h  has been obtained as a result of improved etching and au:oelav:ng 
procedures. 
the  etching solution from the many crevice areas .  

?he desired blaek oxide au:oclave 

Pers i s ten t  r ins ing  and brushing i s  required t o  rmove a l l  

Two methods of increasing the  U02 density i n  PRTR fue l  rods before 
swaging were evaluated: 

. frequency vibrator ,  and (2 )  adding U02  i n  the form of f i n e  pa r t i z l e s  ( -2CS 
mesh). 
of f i ne  p a r t i c l e s  has the  following advantage?: 
possibly higher U02 density i n  the  swaged rod, (2)  use of some of the 
previously re jec ted  U02 powder ( "f ines") ,  and ( 3 )  faster operation 
of t he  PRTR f u e l  rods are now being loaded with U02 powder consisting 
of the  following p a r t i c l e  s i ze  ranges: 91 w/o of (-20 +lo0 j mesh and 
9 w/o of (-200) mesh. 

(1) vibra t ing  the  loaded tubes on t h e  high- 

Each method increased the  i n i t i a l  U02 density,  but -he add.i:ior 
(1) a more uniform, 

A l l  

The f irst  500 pounds of a 6000-pound order of arc-fused GO2 purchased 
from the  Spencer Chemical Company w a s  received. 
indicates  that the  material meets our r i g i d  specif icat ions for p u i t y  
and density;  i f  so, t h i s  amounts t o  a s ign i f icant  breakthrough i n  the 
preparat,ion of f u e l  element core mater ia l .  
i n to  both swaged and v ibra t iona l ly  compacted PRTR fue l  rods. 

Prelfminary evaluatios, 

The U02 w i l l  be fabricated 

Suff ic ien t  U02 fo r  27 PRTR fuel elements w a s  s intered and crushed t o  
X)-100 mesh s ize .  The a v a i l a b i l i t y  of Mallinckrodt "micronized" U02 
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powder and uninterrupted usage of both the 3CC-ton K-JX press and thz 
Pac i f ic  Scientific,  s in te r ing  furnace made it possi3le t o  produce as 
much of  t h i s  material  t h i s  month as in  the  precedicg four sonths .  If 
arc-fused UOg of the  desired qual i ty  continues t o  be available,  it 
will be used e s sen t i a l ly  exclusively f o r  fu ture  PRTR fxe l  elemer?ts, 

Fabrication Development. 
a re  being fabricated by vibrat ional  compaction e 

fo r  these assemblies a re  -6 +a, -30 +a, and -200. 

Three fue l  assemblies of the  19-rod geonetry 
Size f rac t ions  used 

Vibrational compaction i s  being used $0 assmble  a 7-rod c1 - s t e r ,  three 
f e e t  long f o r  i r r ad ia t ion  i n  the ETR. The firel element i s  cozposed of 
fused U02, vibrated in to  Zircaloy-2 tubes 0.57'' OD. A +rod fue l  eleEect, 
%hree f e e t  long, is being fabricated by vibrat ional  compaction f o r  ir- 
radiat ion i n  the  VBWR. The cores consis t  of three p a r t i c l e  s ize  f rac t ions ,  
the  coarse and medium f rac t ions  containing 2.26 percens enriched, s l x e r e d  
U02. 
sintered oxide t o  make an  average enrichment of 2 W/O.  

The f ines  w i l l  consis t  of a mixtllre of 2.26 and 10 percent en.rLched 

Coupling devices f o r  the  vibrator  have been fabricated which permit 
vibrat ion of s ingle  PRTR tubes, with or  without end caps welded i n  place,  
A t a b l e  i s  being fabricated which w i l l  allow vibrat ional  compaction of 
one t o  19 PRTR rods with one end cap i n  each f o r  -2t imate  capabi l i ty  
s tudies  of the  two kilowatt  vibrat ion system. 

Equations predict ing the maximum a t ta inable  densi5y by v ibra tmnal  COD- 
gactfon, using three discrl;te powder s ize  f rac t ions ,  nave beer derived- 
These equations are based on the theore t ica l  model which assmes mfinLtP 
diameter r a t i o s  between successively small i r  par'icle sizes and a re  useP*L 
primarily f o r  prediction of the  r e l a t ive  a o t ~ n t s  of each s i ze  f r ae fmn  to 
be used t o  a t t a i n  maximum densify.  .The compaczed dexsity of each i3div- 
idual s i ze  f rac t ion  t o  5e used in  a three-component system cons t i tu tes  
su f f i c i en t  data t o  solve these equatioas fo r  maxbm tneore t ica l  densl5y 
and the  composition a t  which it occurs. 

Preliminary data  indicate  that in te rna l  surface cladding defects I n  
swaged U02 f u e l  rods can be detected with an fmmersion-%y-pe a l t rasonic  
tester. 
deep, i n  a U02 f i l l e d  Zircaloy-2 tube were readi ly  detected. 
u l t rasonic  t e s t i n g  of swaged PRTR fue l  rods i s  ixder  way. 

"Standard" in te rna l  surface defects,  0.002 inch and G o  2OL inck 
Rou2ine 

Ultrasonic t e s t i n g  of t he  f i r s t  batch of Zfrcaloy-2 tubes fabricated per 
specif icat ions i n  HW-61112, Rev. 1, i s  complete. The follcwiog r e su l t s  
were obtained: 

Total  tubes received 59 
1 2  

Tubesrejected a t  defect  depth of 0.004 inch 3 
Tubes rejected a t  defect. depth of 0.002 inch 

A l l  u l t rasonica l ly  detected defects  sectioned and examined t o  date are  
short  cracks or  tears. Other defects  which were not detected 
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. 

ul t rasonica l ly  were noted during v isua l  inspection of t he  in te rna l  surfaces 
of several  tube sections.  These defects appear t o  be surface inclusions of 
Fe-Cu and are less than 0.002'' deep. 

Fuel Evaluation. 
fabr icated f o r  chemical processing s tudies  by Chemical Engineering De- 
velopment Operation. 
by one-inch th ick  tablets, half-inch diameter by one-inch long p e l l e t s ,  
and i r regular ly  shaped, crushed u02J were prepared. 

Three d i f f e ren t  types of sintered U02 fue l  cores were 

Approximately 300 pounds each of three-inch diameter 

Dramatic differences i n  the i r r ad ia t ion  behavior of fue l  rods containing a 
helium atmosphere and fuel rods sealed i n  a vacuum have been detected.  
The fuel assembly was i r rad ia ted  i n  the MTR fo r  for ty-f ive days a t  a maxi- 
mum heat flux of 325,000 BTU/hr-ft2. 
tained arc-fused U02, v ibra t iona l ly  compacted t o  77 percent of the theor- 
e t i c a l  density.  Three rods were welded i n  helium, and the  fourth rod w a s  
welded i n  a vacuum. 
s intered,  with l i t t l e  apparent physical change during i r rad ia t ion .  
UO2 i n  the  rod without a helium atmosphere formed a cent ra l  void wi th  
columnar grains and grain growth occurring across approximately one-third 
of the  f u e l  diameter. This c lear-cut  difference demonstrated the impor- 
tance of a highly conductive continuous phase ( i n  t h i s  instance, the  
helbum) i n  increasing the e f fec t ive  thermal conductivity of U02 fue l  
elements. Consideration will be given t o  f i l l i n g  the PRTR fue l  rods 
with helium before swaging t o  insure a continuous helium phase. 
a t ion  of the  i r r ad ia t ed  fue l  assembly i s  being continued. 

A fuel element composed of four swaged Zircaloy-clad U02 rods i s  belng 
i r rad ia ted  a t  3OO,OoO t o  350,000 BTU/hr-ft2 i n  the  MTR. 
clad element w i l l  be i r rad ia ted  t o  3000 MWD/T. 

The four rods of the  assembly eon- 

The U02 i n  the rods containing helium remained un- 
The 

Examin- 

The Zircaloy-2 

Swaged U02 capsules have a t ta ined  an estimated maximum exposure of 
11,OOO MWD/T during i r r ad ia t ion  i n  MTR and ETR. 
capsules o r  any other  swaged fue l  elements have occurred. 

No f a i l u r e s  of these 

Basic Studies. Differences were observed between the high temperature 
c rys t a l  growth charac te r i s t ics  of U02 and U02 containing 0.4 w/o Nb& 
and 0.7 w/o TiO2: 
2700 C grew a t  rates up t o  three times as fast as i n  U02 containing the  
?ddi t ives ,  (2) t he  addi t ives  in  the  U02 change the pa t te rn  of c rys t a l  
growth, forming c rys t a l s  without "clean" c rys t a l  shapes and faces.  
These results may be s ignif icant  i n  developing U02 fue l  elements which 
w i l l  operate a t  high core temperatures without excessive relocation of 
the U02 o r  re lease of f i s s ion  gases. 

F a c i l i t i e s .  The order W s  placed fo r  the  Magnetic Force Resistance Butt  
Welder. 
a second weld time, and closures on Zircaloy-2 cladding can be completed 
without i n e r t  atmosphere protect ion.  

(I) t he  c rys t a l s  formed from pure UOg a t  approximately 

This machine w i l l  produce end closures on f u e l  rods i n  1/60 of 
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The semi-automatic 50-ton press  ?ras sodif iod by a device which p e x i t s  
automatic pressing of c'02 pieces.  

Corrosion Studies 

Zircaloy Etching, Allowable Transfer T4ae Betweec Baths. It i s  known that  
excessively long transfer times between the  etch bath and the stop bath 
w i l l  cause ac id  s ta in ing  on the  Zircaloy-2 surfaces durLng autoclav?,ngL 
In an attempt t o  determine the  allowable maximum transfer tkne betweer; %e 
pickling bath and the  stop bath, con+,rolied tests were conducted Lsicg 
eight-foot long PRTR U02 core f u e l  rods. The following pickling procedure 
was used: 

1. Standard HNO3-,RF t+,ch (28 t,o 34 C >  e 

2. Varying t r ans fe r  tines from 5 t o  123 seconds. 
3. Aluminum n i t r a t e  stop bath.  
4. Hot (50 C )  t ap  water r inse .  
5 .  Deionized water r inse .  

The fue l  rods were then au-toclave-tested f o r  72 Izo~urs i n  LO0 C steam afi 
1500 p s i ,  using a cold w e t  s ta r tup  procedure. 

After autoclaving, inspection of sixteen f u e l  rcds showed general w h l f e  
staining on the  rods with Sransfer times grea te r  than 30 seconds. T'ze 
r e s u l t s  c l ea r ly  indicated that the naxisum allowable t ransfer  t - a e  f o r  
t he  PRTR fuel elements i s  k s s  t5ac 3C seconds when t h e  e+,& bar2 :=?%'a- 
ture is  between 28 and 34 C .  

Allowable Zirconfun Concentration I n  the Etch 9a:h. Several control'?? 
tests were conducted t o  determine the e f f ec t  of zirconium ccacentrasim 
in  the etch bath on the  acid-s ta ia ing of PRTR UOg core fuel  rods 
standard etch procedure was employed, with transfer :,:.'knes cf 1 5  sicozck 
o r  l e s s  between the  eSch bath and the stop batn. 
solution was then taken and analyzed fo r  zirconi'm. fhe rods were :her- 
autoclaved f o r  72 hours in &# C steam at 1:OZ -psi, using a c c 3  vcf, 
s t a r tup  procedure. The resul+,s i sd i ca t e  $hat zirconhm concentrations 
equal t o  o r  greater  than approximately 30 grams per l i t e r  w - i l l  cause acid 
s ta in ing  on the  PRTR fuel rods even zhough the allowable t r ans fe r  :,-he 
between the e tch  bath and the stop bath i s  not exceeded* 

2 e  

A sample of the 

High-Purity Aluminum Alloys' 
pu r i ty  (99.9959) aluminum base material eoatinue t o  show extremely good 
corrosion results in  360 C refreshed water autoclave :;estsa 
t h i s  type from AML, Alcoa, and W O  a r e  i n  %est,, as,d all show cor- ;ion 
penetrations proceeding by a favorable logarftkricr rate o r  lower 
l e n t  d i s t r iSut ion  o f ' t he  second phase material  seems t o  be obtained iJilyh 

ease i n  these a l loys .  
i ron has shown the  lowest corrosion t o  date .  

Aluminum alloys fabricated using a high 

Alloys of 

r 'xze l -  

The a l loy  composition of 1.5s nickel  and 1 3 5 $  
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Corrosion i n  Low pH Water. 
and 300 C have been evaluated. 

Corrosion data a t  pE 4.5  (adgusted wish X3POL) 
The corrosion of X-8001 aluminum w a s  fomd 

t o  be independent of veloci ty  from 23 t o  35 f p s  on a l l  c'oupons except t m s e  
immediately upstream. These upstream coupons were found t o  exhibi t  some 
impingement e f f ec t s  ref lected in  a higher corrosion ponetration. 
hours, normal penetration was about 0.24 m i l ;  upstream coupons a t  23 fps  
showed no impingement e f fec ts ,  upstream coupons a t  28 fps  had average 
penetrations of 0.49 m i l .  
replacement samples a t  28 and 35 f p s .  
corrosion period, the. normal corrosion rate of X-8001 a t  300 C, ia pH L . 5  
H3P04 was found t o  be 0.06 mil/month from 23 t o  35 fps .  This agrees w i t h  
a r a t e  of 0.06 mil/month previously obtained from 23 f p s  data. Pre- 
exposure of coupons in  the  autoclave f o r  157 and 3 8  hours had no effect, 
on lowering dynamic corrosion r a t e s  i n  the  pH 4.5 test.. A second tes t  was 
started studying X-8001 corrosion i n  pH 4 .5  HN03. 
sensi t ized Type 304 stainless steel is also being tested, Velocit ies from 
21 t o  64 fps  are being investigated.  Visual  examination or" x-8001 coupons 
discharged after 312 hours suggests l e s s  inh ib i t ion  in  the HNO3 systea 
compared with the H3PO4 system. 
t ec t ive  than previous pH 4.5 s tudies  using H PO4. 
appear i n  good condition except f o r  severe e&e a t tack  OB the c o q o n  

posure. 

At 1725 

I n  addition, higher corrosion vas noticed on 
Following the i n i f i a l  higher r a t e  

Sensit ized and non- 

The corrosion product appears l e s s  pro- 
The 64 fps  coupons 

- immediately upstream. The test  i s  scheduled for  another 10 weeks of ex- 

PR!l!R Plan t  Corrosion Study. 
has revealed several  po ten t ia l  corrosion problems. 
locat ions were specif ied f o r  inser t ion of corrosion monitoring probes,- 
Locations of the  more l i k e l y  poten t ia l  corrosion problem are:  

Analysis of the various PRTR lgater systems 
Several 3esirakle 

1. Crevices between the shroud tubes and the calandria.  
Poten t ia l  p i t t i n g  of the aluminum might cccur  i n  oxygenat,ed 
D$ and deorxygenaa bf 
corrosion. 

he D20 i s  suggested 50 prevent 

2. Shim rod bearings.  Since the shim rods may not be moved 
very often,  s l i g h t  corrosion could "freeze" the  bearings 
Deoxygenation would help prevent t h i s ,  and frequect 
"exercisel' of the bearings would a lso  Se desirable e 

3.  Decontamhation of the system. "Dead" spots i n  the system 
should be avoided, and provision should be made f o r  draining 
of the  solut ions and adequate flushing ( r ins ing)  of %he 
e n t i r e  system being decontaminated. 

S t ruc tura l  Materials Development 

PRTR Zircaloy Process Tubes. The ul t rasonic ,  f luorescent dye penetrant 
and radiographic t e s t i n g  and inspection of the PRTR process tubes p r io r  
t o  pickl ing and autoclaving are 95 percent complete. Eighty-two of the 
97 tubes have passed these tests and are considered t o  be of sound 
s t ruc tu ra l  i n t eg r i ty .  P i t s  have been found in  four tubes and a seam in  
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a f i f t h  tube. The seriousness of these indications has not been estab- 
l i shed .  Examination of the remaining 10 tubes will be completed 3y the 
end of October. 

Eighty-two tubes have been pickled and autoclaved. 
encountered t o  a minor extent  on the  ozlter surface acd in  varying degrees 
on the inner surface.  Staining on the inside surface m y  be severe exough 
in  approximately 10 t o  20 of the tubes t o  aask, i f  present,  indications of 
corrosion-prone metal .  Reprocessing of these 10 t o  20 tu3es w o u l d  en5ail 
removal of the  ~ x i d e  film by vapor blast ing,  re-pickling, and re-aatoclav- 

S tah i r -g  i s  bezag 

ing  . 
Approximately 50 percent of the tubes have bowed out of specif icat ions 
during autoclaving, and present plans a re  t o  press-straighten tnem by a 
procedure s imilar  ta tha t  which was used by the fabr ica tor .  

Radiometailurgy Laboratory Studies 

Metallographic examination of a sample from a Zfrcaloy-2 clad,  s la te red  'J02, 
four-rod c lus t e r  showed a uniform grain s ize .  
e lectron microscopy s tudies  (RM-270) 
establ ished f o r  t he  a l loys  of Al-Pu and Al-Si-Pu (RM-652). 
and conclusions from t h i s  work w i l l  be reported i n  comection with +he 
respective development programs of Ceramie Fuels, Plutonitrm M e t a l l a r g  ax i  
Physical Metallurgy Operations. 

A rep l ica  was obtained fo r  
Metallographic procedures have been 

The results 

Thermal Hydraulic Studies 

Sub-cooled Burnout Experiments Associated v i t h  %he PW8. 
burnout points  were obtained under simulated Mark 11 conditions. 
were obtained with flow between two heated surfaces with a n o m a l  0.153- 
Inch annulus. 

Sever_ addi+iozal 
2 k s o  

Two of these were with concentric 2lacenent CS the  innyr surface t;i_thLr 
the outer .  
i n  the  pas t  and t h e  reproduci5i l i ty  lends cocfidence t& the experhen' 
approach. and C.845 x 10 
hr - f t2  f o r  Conditions of 5 F subcoo ing a+, 2 - 2  x 106Qhr-fi?flcw and 2C per- 

two sets of conditions represent eases of a pcwer s-irge a t  n o n a l  f l o w  and 
a flow reduction a t  normal power i n  the  Mark I1 fue l  element. 

The data obtained a re  consistent with burnout 9o;nts okrai-ed 

-%l The burnout heat f luxes were about 1.5 x 10 

cent by weight qua l i ty  and 1.1 x 10 k l b /h r - f t2  f h u ,  respectively.  These 

The other  f i v e  points  were made with the inner surface having a 50 percent, 
eccent r ic i ty  with respect t o  the outer .  The data  check reasonably with 
previous data  obtained with a s h i l a r  tes t  sect ion.  
percent eccent r ic i ty  of t he  inner and outer  surfaces results in  abcm a 
40 percent decrease i n  burnout heat f lux.  

I n  par$ierilar, a 50 

Some unexpected results were f o u  in  these eccentric 
s flow rate of 1.1 x 10 k! lb/hr-f t2 ,  burnout 
and 0.8 x lo5 BTU/hr-ft2 were obtained fo r  

s tudies ,  however 
heat fluxes of 
conditions of 
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10 percent qua l i ty  and 5 F subcooling, respectively.  Also, a t  2 .2  x 10 6 l b /  
hr-ft2 mass flow r a t e ,  burnout heat fluxes of C.91 x 106 and 0.90 x 106 Blrv/ 
h r - f t2  were obtained fo r  conditions of 3.6 percent qua l i ty  and 5 F sub- 
cooling, respectively.  This i s  contrary t o  w h a t  would in tu i t i ve ly  be ex- 
pected and t o  accepted methods of calculation which indicate t h a t  decreasing 
qua l i ty  and/or increasing subcooling should increase the burnout heat f1.u. 
Further experimental work i s  necessary and i s  planned t o  r e c t i f y  these 
apparently anomalous results. 

Miscellaneous. 
and that of  the PRTR Mark 11 i s  90 percent complete. 

Repair of the PRTR Mark I fu l l - sca le  model has been c a l e t e d  

The pressure drop around the  PETB primary coolant loop was re-evaluated, 
incorporating experimental data now avai lable .  The calc-dat ions show tha t  
about 50 p s i  pressure head w i l l  have t o  be diss ipated i n  an i n l e t  o r i f l ce .  

PRTR Project  Management and Design 

Over-all PRTR Contract. 
a scheduled 5 6  based on the  o f f i c i a l  PRTR schedule. 

The over-al l  PRTR contract  i s  49.4$ complet? versus 

Phase 111 PRTR Contract. 
camplete w i t h  a completion date of April 7, 1960. 
quested an addi t ional  60 days extension in h i s  contract  tirce due t o  tne 11% 
del ivery of Commission furnished materials. A piece-by-piece evaluation of 
how equipment del ivery has affected the cont rac tor ' s  schedule i s  Se i rg  zade 
Preliminary evaluation indicates  t h a t  the  addi t ional  t . b e  is not  warranted. 

The Phase III PRTR contract  i s  approxiaatsly 3* 
The contractor has re- 

The contractor continues erect ion of the biological  shield inner and other 
l i n e r s  and forms f o r  the  fue l  examination f ac i l i xy  heavy aggregate c o x r e f e  
shield.  The heavy aggregate concrete subcontractor has ser, up h i s  pian+, as 
the  s i te  and pumped test  cylinders.  
heavy aggregate concrete grouting will be started the  second week 'in Nave-- &xr 

It appears that aggregate placing ar.d 

A number of the process ccrmponen+,s have been ins ta l led ,  i n c l u d b g  the  syem 
generator (HX-l), t he  primary pumps, the in jec t ion  pumps, the helium s y s t m  
heat exchangers (ax-6 and 71, the  pressurizer ,  and a number of the i n s f r i -  
ment panels. 

Phase 11-A PR!FR Gontract. The Phase 11-A  PRTR contract  i s  estimated t2 30 
98$ ccPnplete versus a scheduled 106. 
October 5 ,  1959. The contractor i s  current ly  i n  defaul t  and subject t o  
$300 per  day l iqu ida ted  damages. 
The pr inc ipa l  work remaining i s  f i n i s h  grading and placement of r i p  rap 
around the  pump s t ruc ture .  
s i x  feet  in  diameter developed a t  a point 70 feet south of the pump house. 
The hole i s  approxlmately 18 feet deep with s i x  t o  seven f e e t  of water i n  
the  bottom. The elevation of the water i s  approximately 1 /2  inch higher 
than the Columbia water surface elevation indicat ing a s l i g h t  flow toward 
the r ive r .  It i s  presumed that during the  excavation work, high flows of 
ground water experienced a t  the excavation area washed the P i n e s  from the 
surrounding underline gravel deposi ts ,  causing the substructure t o  collapse.  

a n t r a c t o r  completion date w9s 

Excavation work on the  r ive r  i s  compiete. 

During backfi l l  operations a hole approxhaYely 
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PRTR Stack Addition. 
formed the s o i l  bea r ing ' t e s t s ,  which were sa t i s f ac to r j .  The contractor 
has submitted de ta i led  plans a d  calculat ions for  approval. 

-The contractor has excavazed fcr the stack and per- 

Service Suilding Extension. The design of the service building exxensicn 
is estimated t o  be &$I complete versus a seaeduled 1Ze0 All scheduled 
drawings have been received fo r  ecment  and are currently being revised. 

Design Testing 

PR-1 Discharge Operation Mockup. 
Operational checks of the various components were begun, and apprcxmately 

Asseztbly of the fueling vehicle i s  ccmplete. 

75 percent of the components were ready fo r  acceptance 5esting. 

PR-10 - Primary Loop Mockup. The primary process pump has operaTed apprcx- 
imately 1200 hours during the present tesr, rm. 
anica l  seal leakage s t a r t ed  fluctua%irag a f t e r  1100 hours with razes as nlgh 
as one gallon per hour f o r  short  durations.  

#me high pressure m w h -  

High speed recordings were obtained of pump flows and speeds wnile s t a r t i ng  
and stopping the primary process pump a t  full and one-third speeds. 
prototype process pump's high pressure mechanical seal fa i led on 0c:ober X, 
1959, after 9 6  hours of operation wiCvh leakage rates generally betweeK 
0.01 and 0.1 gallon per  hour. 
( 0 . 0 3 6 ~ ~  difference)  indicated cocking of %he cover in se r t  which holds This 
face.  
caused the  condition. The sea t  of the  in se r t  was c h a f e r e d  on the cu ter  
diameter t o  prevent reoccurrence. 
1959, and leakage r a t e s  are 0.05 t o  0.1 gallon Der hour afSer 100 h3x-s. 

The 

Uneven wearing of %he s ta t ionary  @arb3 face 

Improper pressurizing procedure during the  last pump star+-ap FrCSa?lY 

Operation vas resmed on October 23, 

PR-13 - Inject ion Pump Test. 
9w-6247, w a s  issued on October 16, 1959. 

The f i n a l  report  on the PRZR injeet,ion pyx~ps, 
The xwo pmps were delivered 

t o  +,he Phase I11 contractor on September 3C, 1959. 
w i l l  continue using the replacement pmp which is  ident ical  %o +,he reactor 
inject ion pumps with the  exception of plunger dimeter of 1 3 / 1 6 - i ~ ~  l i s C e a d  
of 1-3/8 inch. Q-P self-adjust ing asbestos chevron packing f a i l e d  t o  sea+ 
properly i n  e i t h e r  pump. Mew packings from Raybestos Manhatton, and Dura- 
metal l ic  have been ordered f o r  tes%4ag.  

Plunger packing t e s z s  

PR-40 - Shim Control Mockup. 
type assembly t o  make it conform t o  .he vendor proposals. 
ceed was given t o  the  vendor on October 12, 1959, f o r  the 2L reactor  
assemblies$ 
a t  the  vendor's p lan t .  
forwarded t o  the vendor. 

Modificatfoa was starfed on the  second pr9t.c- 
Botfce to pro- 

' A l l  p r i n t s  except the assembly and parts l i s t  were reviewed 
The aluminum extrusions and bearings have Seer, 

PR-52 - Process Tube Thermal Cycling and Pressure Testing. 
was operated 5 2 0  hours during the month with leakage rates from the high 
pressure closures lower than during previous runs. The f u e l  element w a s  
removed fo r  examination by Fuels 
f o r  continued t e s t i n g  a f t e r  beicg found in  excellent condition. 

The process tube 

Development persozrnel and w a s  re-installed 
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Pressure drop data were obtained a t  temperaTures of 475 F and 500 F asd 
various flows. Results a t  500 F and 130 gpm are:  

Inlet piping (minus valve) 
Process tube (with fuel  element,) 2.9 'I  

Outlet piping 7.5 " 

6.6 p s i  

O r i f  i ce  17.5 I' 

An autoclaved and pickled Zr-2 process tube i s  being secured t o  replace 
the  present tube which w i l l  be examined fo r  corrosior, and other defects .  

The hold-down devices incorporating f l a t  leaf-type springs with waves 70 
absorb the  d i f f e r e n t i a l  thermal expansion have proved sa t i s fac tory-  
springs have held successfully fo r  a &-cycle period with ayJprox4aa:ely 
2000 pounds on each hold-down providing a good gas seal. 
steel and S t a r r e t t  ground stock have been used. A spring of Inconel "X" 
has been fabricated and w i l l  be t e s t ed  af+,er heat t reatbent .  

The one-sixth reactor  ou t l e t  face mockup was r ebu i l t  i n  accordance v i 3  
the  latest  modifications and changes. 

A heavy w a l l  jumper (0.134" thickness) and heavier pipe (1-1/2" Schedille 40) 
have been in s t a l l ed  on the  f l ex  tester.  There was no evidence of leakagc 
problems a t  f u l l  pressure and temperature. 

TIES? 

Springs of hl3O 

- 

Special Tools. 
resumed a f t e r  reassembly of t he  ou t l e t  face mockuc. 
f o r  geared nuts was discontinued. 

Testing of the nozzle-to-Jumper wrench for hex nuts vas 
Work 03 t h e  w-rext 

The fue l  element extractor  b id  package has been complexed and xi essixaze 
of $17,000 made f o r  fabr ica t ion .  No act ion w i l l  Se taken hmedis te ly-  

PR-64 - Gas Sampling Technique. 
separation of helium from the water but  insuf f ic ien t  gas pressure t o  prov:ie 
flow through a rotameter. 
f o r  t e s t ing .  Preliminary invest igat ion has begun t o  deternine i f  the  nech- 
an ica l  portion of the  Rupture Monitor System can be fabricated on-si te  a t  a 
cost near the  or ig ina l  estimate. 

Prelkninary t e s t ing  mdicated sasisfae%ry 

New gas separator designs a re  being fabricayed 

PR-70 - H e l i u m  Compressor T e s t .  
operated about 250 hwrs during the  month with continued check valve a25 
O i l  cumpensating pump d i f f i c u l t i e s .  
poor wear resis tance and uas removed after 100 hours of operation, 
of heat t r ea t ed  t o o l  steel a re  now being fabricated.  
has been issued and b id  requests sent t o  several  manufacturers f o r  vslves 
t o  meet our service requirements. 
the month and proved t o  be unsat isfactory.  Their design differed only fc 
the  use of a hard i n s e r t  sleeve i n  an attempt t o  Fnaprove wear resis tance.  
The search f o r  an improved in jec t ion  pump design has not as yet  been silc- 
cess fu l .  
hours during the  month. 

The Kofer high pressure c m y e s s o r  kas h e n  

The valve r ebu i l t  with Isconel ;had 
Valves 

A purchase r e q u s l 5 i o c  

O i l  pumps from Hofer were received d a r i ~ g  

The Corblin low pressure compressor operated f o r  more than 50C 
Two check valve f a i lu re s  and three diaphragm f a i l u r e s  
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resu l ted  from broken valve p a r t i c l e s  and ;he t h i r d  pair frorn %?parens r e t a l  
fa t igue af ter  830 hours. 
r ica ted  304-L SS sheet and vendor provided 3L6 SS s h e s .  
these diaphragms did not reveal any s igni f icant  differences in the  condi+,ion 
of the metals. 
and carbon s t e e l  (350 hours); however, one 416 sxainless steel disc i s  still 
operating a f t e r  over 1100 hours. 
t o  operation had not revealed any flaws i n  the 416 SS d isc  that f a i l e d a  
Testing and evaluation of materials w i l l  continae. 

This p a i r  of diaphragm ccnsisted of plant  fab- 
ExaminLticn of 

Check valve f a i l u r e s  w e r e  416 stainless steel  (250 ko -us )  

X-ray and dye penetrant t e s t ing  prevlcus 

The Mine Safety Appliance Conpany has proposea an infrared analyzer mit 
f o r  detect ing o i l  i n  the helium gas streams a t  a c o s t  of $6000 
x>C Analyzer, whose cost  includes solenoid valves, recorder, r e p l a t o r s  
and tes t  cylinders,  appears t o  be the best so lmion  s o w  avai lable  f o r  o i l  
detection. 

'The Model 

PR-80 - A i r  Cooling Duct Test. 
percent complete, and fabricat ion has s t a r t ed .  

Design of the mal l  capacity d u c  i s  90 

;.XI3 In-Reactor Gas Loop. Design of the in-reactor  section of the gas l oo?  
i s  80 percent complete. 
Inconel, and bconel  "702" f o r  the  section i s  on order with del ivery sc-cled- 
uled i n  e ight  t o  twelve weeks. A new O-ring gasire', En tke nozzle vas 
t e s t ed  a t  1800 p s i  Sut f a i l e d  on pressure zycling, The r e q a t i o l z  f o r  az 
o u t l e t  connector w a s  revised and given one week t-&e extexsicn. 
were received on the  requis i f icn  f 2 r  a pressure cczpensazing be l lows  
chamber. This reqJ is i t ion  has been rewrit ten t o  i-cllide any gress-ire 
compensated device t o  absorb therza l  expar,sioL ir. ';he piping systen 
t e s t i n g  furnace *has been mod2ied with calrod eleaenss ar,d has s'ic.sesaf.Jll;r 
maintained 1500 F, 

P r i r t s  f o r  conoent were issued. All Xastellzy "X", 

70 G13s 

'T'r? 

Super-Alloy Testin&* Tests have bees, c o n ~ i a x d  t,o detomize  S e s t  v e l d x g  
and heat t r e a t i n g  techniques f o r  Iiastelioy "X", k c o n e i  and I ~ c o n e 1  "7C2".  
h o d  age hardening was found t o  be in2roduced by f-anace ccoling f o l i w i s g  
the solution treatment. 
and t e s t ed  f o r  a6 hours at 5000 p s i  and 1.150 

One piece of Xocorel "7c)2" tubiillg has beer, ics'alled 

Leak Detection. 
temperature was completed. 

Cal ibrat ion of the  water vapor leak  detection unit a5 reor 
Work has 3egun 20 f ind  t he  e f i ec5 ' c f  a i r  t,eZr.- 

perature  and room humid2ty on the  ca l ihra t ion  cxrve, 

Boi ler  Tube Sheet Mockup. 
began on October 6; 1959. 

Full pressure operaticn of t he  TWO test, Sellers 

Si l icone Toam Testing. 
t e s t  four assemblies f i l l e d  with s i l i cone  foam pro%otypical of 2le:trical 

Plans have been b i t i a t e d  t o  buLld and przss -xe  

and i n s t r m e n t  duct penetrations cf  the ?RTR contaiment  vessel'. 

Process Instrumentation. 
speed ( i . e . ,  t o  t he  low operating speed) on one of the  PRTR prinary p'xps 
operating i n  the 314 Building coolant loop was defeminea t o  be 2 . L  k 0302 
seconds. F1L1 l i n e  voltage was used t o  accelerate  t he  motor and pump w i t h  

The accelerat ion tbx from stands",ill t o  l / 3  full 
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t he  loop a t  about 1040 ps ig  and a water temperature of k8c F 

The deceleration of t h i s  same pump and the  flow decay cha rac t e r i s t i c s  of 
t he  loop were measured a f t e r  loss  of e l e c t r i c a l  power t o  the  pmp notor 
under the  typ ica l  operating conditions noted above. 
flow and pump deceleration cha rac t e r i s t i c s  a r e  as follows: 

The recorded 2oolan-t: 

Time RPM Flow 
( i n  seconds af ter  ( i n  percent of ( i n  percent of  
power removed) full speed which mi flow which 

w a s  1&0 RPM) w a s  4 a 0  gpm a t  
480 F)  

0 
1 
2 
5 

10 
1 5  
20 
30 
40 
50 
60 

100 
92 
8 4 4 2  
65 -1 /2  
47 
35 
27 
16 
0 
3 
1 4 2  

100 
9'2 
02 
6h 
44 
35 
27 
19 
11 

7 
0 

Data were simultaneously recorded on a high speed multichannel reecrder 
D i f f e ren t i a l  pressure transducers a t  two poin ts  i n  the  locp provided 5s.. 
cha rac t e r i s t i c s .  
motor and pump speeds. 

A hand tachometer modified t o  dr ive  arL amplif ier  pr>vi??od 

Two models of t h e  second prototype t h e m i s t o r  tem9erature probe ?'sr t h e  
Fuel Examination F a c i l i t y  have been S u i l t ,  and bo%h have Been wassa ted  
t o  approximately one micron. In order t o  evaluate s e n s i t i v i t y  and s t a -  
b i l i t y ,  one model uses l W , Q O O  ohm (at room temperature> t h e m i s t c z s  
while the  o ther  uses 2000 ohm t h e m i s t o r s .  

Automatic Control ler .  
cont ro l  and reac tor  rad ia t ion  monitoring system w a s  f0ur.d t o  perfc-m a&- 
quately during the  funct ional  tes ts .  
of t he  more c r i t i c a l  automatic control  components i s  scheduled afTer ??-e 
equipment i s  received on s i te .  

Inspection and acceptance Testing of tke  reazzcf 

Additional funct ional  +,es+,igg of s c m  

Design Analysis 

Physics Analysis. 
generated f o r  the  PRTR i s  nearly complete. 
ing i n  regions of uniform f u e l  have been establ ished.  
core s ize  much e f f o r t  i s  being devoted t o  proper weigkthg of the loca l  
poisoning. 

Formulation of equations from which xeco9 f ,aLes  zajr bz 
General expressions t'sr poise?- 

Because cf t he  sQaL 

It i s  planned t o  u t i l i z e  the  IBM-799 t o  generate the  tables. 
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Further work i n  support of loop design has bee-? carr ied out .  
the  heat generation and r eac t iv i ty  worth of a proposed rup twe  loop desigc 
w a s  completed. It was determined that the required maxlmun spec i f ic  power 
could be obtained from an NPR fue l  element enriched from 1 . 5  t o  a, depend- 
ing on loca l  f l ux  values i n  PRTR. 

A study of 

An evaluation of the  high pressure steam loop with respect t o  program ob- 
jec t ives  has been completed u t i l i z i n g  more recent design data. 
covering t h i s  work i s  in  preparation. 

A repor? 

Physics ass is tance i s  continuing i n  cooperation with t h e  CRMT desigr, e f f o r t .  
Detai ls  of the  MTR-RMF design and methods of obtaining experimental r e su l t s  
were discussed with Ph i l l i p s  employees a t  t h e  MI% si te .  

An IBM-709 program i s  being wri t ten in  FORTRAN t o  predict  control rod 
worths i n  a re f lec ted  reactor.  Hand calculations fo r  the PRTR rods have 
been completed, and it i s  hoped t h a t  the method employed may be ver i f ied  
by obtaining solut ions f o r  rods of known worth in  other reactors .  

PRTR Shielding. 
l a rge  penetrations of the  PRTR bottom p r h a r y  shield.  
obtaining a metal-to-metal bond of cadmium t o  a l d n u m  were t e s t ed  i n  
Minor Construction shops. 
would have t o  be too closely controlled f o r  prac t ica l  shop use. 
mechanical methods w i l l  
t he  aluminum cyl inders .  

Cadmium w i l l  be used f o r  thermal neutron shielding of the 
Several methods of 

All tests demonstrated %hat Joining temperat.ures 
Therefore, 

be used t o  a t t ach  the l /8-inch cadmium l i n e r s  t o  

Steam Loop Transient Analysis. A t rans ien t  analysis  on the proposed PRTR 
steam loop i s  being performed on the IBM-709 ccmputer i n  an effcrt t o  de- 
termine whether standard flow control un i t s  can be u t i l i z e d  in  cainsafnicg 
900 F o u t l e t  temperature and a temperature difference across the  loop of 
240 F during a l l  periods of PWR operation. 
grammed i n  FORTRAN. 

The problem has been pro- 

Gas Loop Transient Analysis. 
gas-cooled loop were calculated f o r  shutdown and s ta r tup  conditions a t  
15,000 lb/hr C02 flow ra t e s .  
equipment (HX-1, EM-2, and e l e c t r i c  heater)  provided f o r  the loop w f l l  be 
able t o  maintain the temperature increase o r  decrease rate of the ex-reac%or 
piping at the e x i t  of the test  section a t  900 F/hr over a m j o r  portion of 
t he  t r ans i en t s .  

Transient temperat7ux-e p ro f i l e s  f o r  tne C.02 

These results indicate  that the  process 

Assuming a reactor  scram frm a loop operating l e v e l  of 500 kw fue l  e le-  
ment power and 1500 F 8L>2 temperature, the calculat ions show t h a t  a decay 
rate of 900 F/hr can be maintained after the  temperature in  the  ex-reactor 
piping has dropped t o  about 1100 F .  
occurring about 30 seconds after scram, was esthated t o  be 13,300 F/br o r  
222 F/min. 
a t  a rate of 20 MW/min indicated lower rates of temperature change than 
f o r  the scram case.  

The maximum temperature decay r a t e ,  

Startup t rans ien t  calculat ions w i t h  reactor power increasing 
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Rupture Monitor. 
t ron ic  portions of the PRTR rupture monitor systen were receive6 d - x x g  the 
month. 
cost  estimate of $30,000, and w i l l  probably be rejected.  
of the  mechanical system w i l l  be perfomed on-si te  t o  pemP5 S e t t e r  de?:-?- 
i t i o n  of the requirements of the system. 
portion were very close t o  the f a i r  c o s t  estimate.  
the  photomultiplier tabes t o  be used i n  the rupz-are moritor sys te r  uas  b?gsA. 
A number of the  s c i n t l l l a t i o n  c rys t a l s  received fo r  the t e s t  were reJecCed 
because of an inadequate hemet i c  s ea l .  

Bids  on design and fabricat ion of the  mechanical and e lec-  

The mechanical system bids  ranged from two t o  four times the f a i r  
The desigr, por t lc r .  

Most of the >ids on the el.ectronic 
Belectior, t e s t ing  cf 

Reactor and Process Piping. 
the pressurizer  w a s  completed, and procurement ac'uior, w a s  init laTed durlng 
the  month t o  obtain the necessary Inconel pipe and f i 7 t i r g s .  
of the standpipe i s  t o  permit attachment of multiple l eve l  control and 
alarm devices and t o  permit more var ia t ion  of l oca t io i s  than wo.lld Se 
possible by use of ex is t ing  rozzles on the p re s swize r  vessel  

Detaiied design of a standpipe at:<aehen? tx 

Tne purpcsp 

Detailed design of a back-up l i g h t  water ir,jection systen was s ta r red  ~ , 3  
provide addi t ional  reactor  safety.  

Several sections of the  Primary Piping St ress  Analysis Contracy 3I)R-75 
were revised a t  the request of E lec t r i c  Bost Divisiog of 3enerai Dyzazics 
Corporation t o  c l a r i f y  in ten t  and contractural  o'3ligations of 5cth ~arcies 
Modifications included: 

1. 

2. 

3.  

4. 

Provision f o r  stoppage of vork Sy the seller i n  the ever.% 
expenses exceed the  named amounts and u n t i l  the  contract  
i s  modified. 

Provision f o r  the  s e l l e r  t o  retair_ ccpies of notes ,  d r a v x g s .  
and data  furnished o r  developed ky the s e l l e r  iz the  coirrse 
of work under the contract .  

Type C patent  agreement. 

Provision for  the  seller t o  make and r e t a in  cc)pies of 
documents and drawings, other  than those prepared by t h i r d  
pa r t i e s ,  which a r e  furnished Sy the buyer. 

The o u t l e t  nozzle vendor has been unsuccessful i n  repair izg %he m z z l e s ,  
and i n  the  course of repa i r  has dis tor ted  them t o  the exten: that they 
cannot be reclaimed. The elbows and probably %he caps w i l l  be reused, 
but  new material i s  being procured f o r  the  tube and lower flange. Tl;e 
manufacturing procedure w i l l  be revised t o  r e d x e  d iszor tmn prc'?le=s a5i 
make su f f i c i en t  allowance f o r  f i n a l  machining. Delivery 13 l a t e  2e:e:ber 
i s  an t ic ipa ted .  

.: C-',? A design has been prepared f o r  incorporating pressure reducing or  A- ,,es 
i n  the  i n l e t  Jumper flanges.  The ex is t ing  flanges will be mcdiflcd t o  
hold the removable o r i f i c e s .  
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Fuel Handler. The f u e l  handler i s  assembled, and some acceptance t e s t s  
were conducted during the month., Minor adjust,ments and modiffcations 
were required f o r  proper fuzctioning of the discharge hois t ,  tension 
indicator ,  var iable  speed drives,  and cer ta in  otner motions. Al:era',ion 
of the  s k i r t  dr ive w i l l  be required t o  reduce vibrat ion i n  OEC direct ion 
of t r a v e l .  Revision of t he  bridge posi t ion indicator  dr ive w i l l  be re-  
quired t o  reduce f r i c t i o n  i n  gearing aad shafts. 

Fuel Element Examination Fac i l i t y .  
d i f f i c u l t i e s  with cracking of one of the top shielding blocks,  The crack- 
ing occurred a t  a t h i n  sect icn adjacent f o  the l o a d k g  port  hole .  The 
block w i l l  be r ecas t  as a so l id  piece, and the h d e s  bored out ra ther  than 
attempting t o  cas t  the blocks with the  holes i n  place,  
drawings which were submitted were approved. 

The Mosler Safe Company has experiemed 

Additional d e t a i l  

The control  console bids  were opened. 
was submitted by P a n e l l i t .  

The low bid of approxhate ly  $3020 
The f a i r  cost  estimate was $75OC. 

Load-Out Cask. 
by Indus t r ia l  Process Engineering, 

A low b id  of $37,980 f o r  the load-out cask was s-Jbnitted 
,The f a i r  cos% e s t a t e  was $35,000. 

PRTR Gas Loop (Project  CAH-822). 
Struthers-Wells on e s sen t i a l ly  a l l  of the  3 Cell eqslipznenT-- 
t o  the  order was issued during the  month ex%ending the  naira lcop piping 
t o  the  inside of the  lower support w a l l  and the xpper snfeldisg w a l l >  
Estimates f o r  t h i s  work have Eot been reeoived, 

Approval data have been ret-nned t o  
An addendm 

Preliminary drawings of the in-reaetar  design have been eirzil lated fo r  
comment and a r e  now i n  process of' revis ion.  
the in-reactor  sect ion are now cfi crder  with the exception cf the  TOP azd 
bottom connectors. 

Long lead s a t e r i a l s  fer  

Requisitions Lave been submitted f o r  these la - . te r  I+OPS. 

High Pressure LOOP ( ~ r o g e c t  CM-841). 
pressure loop have been c i rcu la ted  f o r  approval, 

me desi@- a r i f e r i a  f t r  ~ k e  rsqpn 

PRP Critical F a c i l i t y  (Project  CAH-&2), 
eri teria f o r  the PRP C r i t i c a l  F a c i l i t y  has continued tboughou5 t,ne report  
period, 
of the twenty-three scope drawings have been campleted, 

?%e preparation of The design 

Five of e ight  sect icns  have been wri t ten and reviewed, snd f ive  

The bui lding which w i l l  house the C r i t i c a l  F a c i l i t y  has Seen seoped a,ad 
w i l l  be given t o  CEO f o r  inclusion i n  the Maintenance and Mock-up Sufldir,g 
Addition. The bui lding cons is t s  of a shielded 10 by 1 2  foot  ce l l ,  35 f e e t  
deep surrounded by about 300 square f e e t  of operating area located j u s t .  
south of the  PRTR Load-Out F a c i l i t y .  

Fuel Element Rupture Test F a c i l i t y  (Project  CAH-867). 
authorized f o r  scoping and preliminary design of a f u e l  element rupture 

Funds have been 

test  f a c i l i t y  f o r  the-PRTR. 
type i n  whicn low temperature water i s  pmped throuqh a regenerative heat 
exchanger, a cooler,  and f i n a l l y ,  a pressure control  valve. From the 

Tentatively,  the  loop w i l l  be of the "open" 
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pressure control valve the  e f f luent  w i l l  flow through a cleanup system 
t o  a storage tank. This arrangement i s  advantageous i n  that: 

1. System operating temperatures and pressures can be readi ly  
control led.  

2. A rapid cool-down of the  loop can be effected af-cer a fuel  
rupture occurs. 

3. Circulating pumps can be of conventional centr i fugal  bo i l e r  
feed pump design. 

4 .  Conversion from a recirculat ion t o  s ingle  pass operation 
can be accomplished during reactor  operation. 

Safeguards Analyses. The rough d r a f t  of the PRTR Final Safeguards Report, 
HW-61236, was reviewed by the PRTR Subcouncil of %he GE Reactor Safeguards 
Council and by the PRTR Startup Council. This report  was a l so  d i s c u s e d  
with personnel of the  AEC Hazards Evaluation Branch i n  Washington, D .  C .  
Re-analyses and changes in  the  report  have been made t o  incorporate the  
comments of these groups. 

A proposed l i s t  of process specif icat ions fo r  PRTR has been issued for 
comment. 

The report  w i l l  be published ear ly  in  November, . 

Rough d r a f t  copies of the  preliminary hazards report  fo r  the P E R  Xi@ 
Pressure Loop were d is t r ibu ted  f o r  comment. bmmenfvs received were i n -  
corporated, and the  report ,  HW-62111, w a s  submitted t o  Technical Publ f -  
cations.  

PRTR Startup Accident Analysis. 
were calculated,  using an analogue computer, f o r  a PRTR st-artup accident 

Power and fue l  temperature t rans ien ts  

fur ther  compounded by-the charging of an excessive number of Pu-A1 fue l  
elements. The accident Investigated was one i n  which period t r i p s  f a i l  
t o  scram the  reactor ,  power l e v e l  t r i p s  a re  s e t  f o r  t he  operating razge 
ra ther  than the  s ta r tup  range, moderator l eve l  i s  raised a t  the  maxhw. 
possible rate, and shim rods a re  e i t h e r  removed p r io r  t o  s ta r tup  or  a re  
removed a t  the  maximum possible r a t e  simultaneously with noderator in- 
se r t ion .  

For the  Pu-A1 loading it was pessimist ical ly  assumed t h a t  the  maximin 
number of such fuel elements which w i l l  be on hand a t  any t h e  w a s  charged 
in to  the  reactor .  
be necessary t o  use discharged fue l  elements from the  storage basin and ts 
obtain a l l  f u e l  elements i n  the  PFPP. Thus, the loading assumed f o r  tk 
calculat ions i s  more extreme than any which could r e s u l t  from accidental  
mi6charging. 

i 

I n  order t o  put such a loading i n  the reactor it would 

With such a loading the  reactor  would become c r i t i c a l  when the  moderator 
l e v e l  was below the  f lux  chambers used i n  the power l eve l  t r i p  c i r c u i t .  
Consequently, the  chamber readings would not be representative of the 
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E 

t rue  power l eve l .  
indicated by the  flux chambers would be one-half the t rue  reac5or power, 

I n  making the c a l c a l a t i s x  it w a s  assirmed tha? %e power 

The calculat ions indicated that the consequerces of s ta r tup  accidents wi?h 
t h i s  type of loading (75 Pu-A1 elemesd+,s) wo3Ad be less severe than fo r  
similar accidents with a noma1 loading (up t o  43 Pu-A1 e l a e r r s )  

Plutonium Fabrication P i l o t  Plant 

Phase I11 Construction. 
Phase 111 contract i s  essiinated a t  96$, compared w i 5  10% scheduled. 

Completion of equipnenf in s t a l i a t ion  mder  f,k 

Work on the  oxide l i n e  proceeded slowly throughout the month Seeatlse of 
nondelivery of the s in te r ing  furnaces un t i l  nearly month's ezidm 
service representative of Clearing Machine Company was on s i t e  correcsicg 
minor e r ro r s  i n  the e l e c t r i c a l  system of" the hydraulic press.  

The 

Room 113, containing the  vapor degrease system, the l i l trasonic decontm- 
inat ion system and three u t i l i t y  hoods was accepted from tke  c o n s t r x t i o c  
contractor with minor exceptions, including an alarm pressure gauge, an  
e l e c t r i c a l  brake i n  the  f u e l  element ho is t  and mizlor iterns of parcning 
of pa in t .  . 
The preparation hoods of the  oxide l i n e  have been pressure tessed, and 
the  Kux lever-action pe l l e r  press has received a prel;Einary fesr. 

Procurement. The s in te r ing  furnaces vero reeeived, pa r s i a l ly  cm~l?:e, 
on October 26 and 27.  
the  hydrogen burners, cross-push dr ives ,  and amlosphere eonrrol panels.  
!he furnaces themelves a r e  well constructed 3u t  were zot: coxplced  i z l  

accordance with the  contracf,, heomple+,e items lnclzlde the  she l l  e o d i r ~ g  
water system, the e l e c t r i c a l  power wiring, and the  mall hoods ~ x l c l c s i ~ g  
the  push mechanisms. Other i acmple t e  Items may be dfseiosed as inscjal- 
l a t i o n  work proceeds. 
w i l l  e n t a i l  the  l o s s  of about taree weeks' +,qae over previous e s r m a t e s ,  

One of t he  scope engineers v i s i t e d  the  engineering of f ices  of Lorna Fachize 
Mfg. Company t o  discuss and approve the  ro l l i ng  m i l l  design drawings. 
T h i s  was done i n  an e f f o r t  t o  assist the vendor t o  get  back on schedule 
The vendor has been not i f ied  that he is expected t o  m e t  %he contracr 
shipping date of FebrtLary 10, 1960.. 

Portions nos shipped iaciude re f rac tc ry  in se r t s  for  

Completion of t h i s  work by tae Phase IIX conc,racf.or 

Project  Schedule and Finances. 
increase i n  authorized funds t o  cover %he book value of' t ransferred eapit.al 

A grojee t  proposal revision requestlcq an 

property w a s  completed and approved during the  month. 

Plans f o r  the  in s t a l l a t ion  of the  t ransfer red  equfpaent by J o  A.  Jones 
Company, the CPFF service contracfor, a r e  being defai led.  All of the  
Group 5 equipment t o  be purchased was on requisi2fon aT nonth's end exceps 
a requis i t ion  f o r  a group of hoods. S ids  received a r e  t o  be held and corn- 
pared with estimates,  and items purchased w i l l  be those which can be ob- 
ta ined and in s t a l l ed  within project  funds. 
f loor  arrangement are being prepared. 

Design drawings of she second 
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PRTR Operations 

This month the  major e f f o r t  was devoted t o  the Engireerinq Assistant $rain- 
ing course and t o  the  preparation of Design Tests.  In  addition, a l i s t i r g  . 
of proposed PRTR Process Specifications was reviewed and ccmects  were 
issued. 
c la ture  used i n  the  PRTR Design Tests,  Operating Procedwes, and Process 
Specifications.  

A program i s  i n  progress t o  standardize the  reactor systea T.CIZX- 

This study w i l l  be completed in  Xovember. 

A t  the  f i rs t  meeting of the Physics Sub-council of the  P E R  STart-up 
Council, held October 26, PER0 accepted responsibi l i ty  f o r  t he  preparstL'X 
of a number of tes t  write-ups and f o r  laying out the forziat fo r  the +,esCJ 
proposals. 

The Phase I11 contractor per iodical ly  operates the  service Suilding equip- 
ment i n s t a l l ed  by the  Phase 11 contractor t o  assure the  equipmerdt remias 
operable. PRTRO personnel observe the  operation of t he  equi2mnt t o  note 
any problems encountered. 
t h i s  month i s  that the  d iese ls  which power the  emergency generamr acd t z e  
deep w e l l  pump are d i f f i c u l t  t o  s tar t .  

Design l i a i son  continued; the  Maintenance & Mockup Building extensicn 
drawings and specif icat ions were studied and comnects issued, %he s a f c y ,  
containment and rupture monitor sys t em drawings were reviewed, ar,d tLle 
design of the  in-reactor tes t  section fo r  the gas loop iJas reviewed. 

Preparation of H W - ~ ~ ~ O O - R D ,  PRTR Design Tests, contlnued during the Z C ? ~  

All comments have been received and incorporated i r t o  t h e  %exto  
two of the  45 tes ts  have been issued. The f i r s t  e ight  tes ts  vere reviewed 
by the  Start-Up Council. 

One of the nost  significanz proSlem obserqe3. 

Twel+i;r- 

The remainder w i l l  be issued ear ly  i n  7ovezlcer, 

The accelerated t ra in ing  course f o r  PRTR Techniclars WES ccraple%ed ear ly  
i n  the  month. 
This 11-week course i s  being conducted by the PRSR engineers. 
signed t o  fami l ia r ize  the Engineering Assistm%s with a l l  P E R  syst-ezs 
and experimental f a c i l i t i e s .  

The Engineering Assistant t ra in ing  progras began Oetcber 5. 
It w a s  Z P -  

PR"R operating data sheets were reviewed, and Dinor revisions icerr3 L X C T -  
porated. 
Operation personnel f o r  the  purpose of arrsngizlg for  machine programing 
PRTR operating data f o r  storage and reporting. 

Detailed discussions were held with Techslieal Da5a Processhg  

A series of bi-monthly meetings was s t a r t ed  with KLO Analflical Laboramrtes 
Operation personnel t o  resolve the  f i n a l  d e t a i l s  of the  PFER saapl? progrm,  
Included on the  agenda are the  establishment of laboratory f a c i l i t i e s  In  
the  309 Building, procurement of necessary equipment, and t r a in i zg  of T F X O  
personnel i n  laboratory techniques. 
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2 0  BASIC SWELLING ST!TIZS 

I r r ad ia t ion  Program 

Assembly has been completed on a modif’ied capsule eom:ainhp Pow nafural  
uranium spheres (0.7 pereen3 3-235)  t o  be >sed f o r  the Zasic swelling 
s tudies  program and current ly  i s  being bench t e s t ed  i n  a flowing wa5er 
system. 
the highest i n t e g r i t y  and w i l l  withstand reac%or conditions, Concurrent, 
with t h i s  proof tes t ,  data are being obtained concerning heac,er efficxeney, 
thermocouple response, and thermal gradients .  To date, the aodi f ied  de- 
sign has shown g rea t ly  improved operating cha rac t e r i s t i c s .  If i s  :he 
i n t en t  of t h i s  capsule design t o  maintain a constant temperature ir: t k e  
uranium specimens regardless  of reac tor  excursims 3r sh1i:down. Post-  
i r r ad ia t ion  s tudies  w i l l  then be =de t o  determine whether o r  not swel l izg 
occurs i f  the specinen temperature i s  held conssars: during i t s  in-reaczcr 
h i s to ry ,  Information f o r  t he  preparation of $he production tes t  of :ne 
c a p s u e  has been compiled, It i s  planned t o  chsrge a soinbun of t~~ 

capsules, each containing four uranium spheres as SOOT: as The productlor. 
test  i s  approved. 
work on t h e  assembly of two addi t ional  capsules is  con:?,niJingo 

The tests are designed-to aseer fa in  that the compozents a r e  3f 

In addi t ion t o  the caps-de already Se*.g bencsbl tes ted ,  

Mechanisms and Theory 

Optical and electron microscopy a r e  Seing used as a d i r e c t  n e m s  for 3eser- 
mining the  size a d  d i s t r ibu t ion  of pcres i n  i r r ad ia t ed  Upar.i-m> 
i n  t w o  specimens, one w i t h  a bwnvp cf G.41 a/o and ?he o5hher w i t , ?  a k * x ? i p  
of C . 3  a/o, irradiated a t  3empera:ures below 550 2 is  YeLzg s tu i i ??  2s a 
function of  pos t - i r rad ia t ion  annealing treat=?ent.  A 7ort icn c: t n o  s p e c ~ e :  
wi th  a burnup of 0.41 a/o has been annealed f a r  103 k c - ~ s  a+ a :es:era:”xe 
of 880 C and rep l ica ted  f o r  electror,  3oicros:opy. 
specimen af ter  annealing was 16.79, which is  higher than :he -Jalues & t a x e d  
after annealing a t  lower tempratures. This density V a l - i e  i ces  cw c a r -  
r e l a t e  very w e l l  with previous data, bu+, probably arises as a c3Gseq”lmrrft 
of cracks i n  the specimen. A s f a t i s f i c a l  ana lys i s  of %he pore density a d  
voic! f r ac t ions  has been comple+,ed on a spec-en thaz was repl ica ted  in +,he 
same area after mechanically pol ishiag,  af%r 2athodXeally vaci lu  ets‘nmg 
f o r  x) minutes, and again a f k r  etching fcr 90 m i n ~ t e s .  
was observed i n  the  as-polished condi%ion, bu t  after etching nmcrox ,  
spherical  pores were observed. In t e re s t ing ly  enoTqh, the d fa t r i -mt ioz  02 
pore s i z e s  was found t o  be iden t i ca l  after the  20 and 90-minute e tches  even 
though the  pore density had increased from 9.9 tc 12.6 pores per  c - b f c  
micron and the  void f r ac t ion  frm 0.046 t o  00079 xi322 tSe longer etching 
time. These results ind ica te  thaf; t h e  surface cf the specken  was sever2ly 
disturbed during polishing and t5at these ill e f f e c t s  were EO+, c m p l e t e l y  
removed by etching f o r  20 minutes. 
same specimen was repolished and etched f o r  LO, 20, LC, and 80 miautes. 
Replication after each s tep  has beer4 completed, and eieetron Picroscopy 
w i l l  be i n i t i a t e d  shor t ly .  The p r i ze  Dbjective of this invest igat ion fs  t o  
determine: 
ment on segregation a t  boundaries; (3)  reproduciSili ty i n  pore s ize  

SvelL:pg 

Pze deecsity f o r  -5;s 

h c s t  ‘dc porcs l ty  

b order t o  u p r o v e  the statfst ies ?he 

(1) e f fec t  of etching on poro s i zes ,  (2)  e f f e c t  of  heat t r e a t -  



d i s t r ibu t ions  i n  various regions on the  spechen  heterogeneity, (4) exC.~c+, 
of possible  pore d is tor t ions  i n  the  center  and the  peripherai  r e g i m s  3f 
the  specimen, and ( 5 )  reproducibi l i ty  of repl icat ions.  

Relationships have been derived and a re  used in  in te rpre t ing  nicrograpnn 
of uranium with a burnup of 0.29 a/o in  the as - i r rad ia ted  s t a t e  and ar'fer 
a 100-hour anneal a t  880 C .  
(1) it would appear that very l i t t l e  swelling (increase i3 void frac%ion)  
occurs i n  t h i s  specimen during i r rad ia t ion  a t  temperatures below 5OG C; 
(2) there  is  no s igni f icant  difference i n  e i t h e r  pore size o r  d i s t r i i  A .+; ,on 
f o r  i r r ad ia t ion  temperatures of 500 C o r  300 C; ( 3 )  post- i r radiat ion 
annealing a t  880 C causes a s l i g h t  decrease i n  the number of oSserva5le 
pores per  un i t  volume i n  those regions of the uranium which were irrad:a:ed 
a t  low temperatures, approximately 300 C,  and causes an increase 13 %e 
number of pores i n  regions i n  which i r rad ia t ion  temperatures were highest, 
approximately 500 C .  "he v a l i d i t y  of these conclusions W i l i  be checked 5y 
s t a t i s t i c a l  analysis  of data  on s imilar  spechens  asnealed a t  lower ten;- 
peratures  . 

The following conclusions can be derived: 

A knowledge of the mobi l i t i es  of rare gas f i s s ion  products i- uran im 5 s  
important i n  understanding the  mechanisms of pore formatlor.. Xeron i s  
being introduced in to  a uranium surface under various conditlons of eiec- 
t r i c a l  glow discharge. The amount introduced, the mode of depcsi t ios ,  
and the  depth t o  which it diffuses  in to  the luranium n a t r i x  i s  beins  sT.idte3 
A note, H W - 6 ~ 5 3 ,  e n t i t l e d  "Range of Ine r t  Gas Pa r t i c l e s  w i t n  Energies f r m  
10 ev t o  30 MeV," w a s  issued t h i s  month. 

t o  cause i n e r t  gas pa r t i c l e s  t o  be driven in to  a ze t a1  t a rge t  -:er.c. gas 
deposition by "sputtering" then a u s t  be interpreted i r _  l i g h t  cf s o x  ITPCTL- 

anism other  than ion penetration. The voltages used v i t h  an ion g-n ( $3- 
50 Kev) w i l l  cause penetration of i n e r t  gas in to  u ran im but 20' doe? 
enough t o  avoid surface e f f e c t s .  

It w a s  pointed out, chat a t  :oh- 
voltages i n  the 10-25 ev range (sput ter ing region) the energy i s  i n 4  L L - - Y z L ? F T  7 F f  - 

A 3/16" I D  x 2" long uranium cylinder,  which was outgassed ?or clze da:r I; 
620 C, was subjected t o  sput ter ing of the inner surface a t  za/c..c2 12 x e  
mm Hg pressure of xenon for  th ree  days a t  640 C,  and an adcti+lor,al : xee  
days at 160 C .  The cylinder w a s  sputtered a t  the higher tezlperaf,lu-e i n  d3 
attempt t o  d i f fuse  xenon i n t o  the  u ran im volume, and a t  the iower t inpera-  
t u r e  t o  insure t h a t  enough gas would be retained on the uranium svufaee t o  
f a c i l i t a t e  s tudies  of the  surface l aye r s  formed during sput ter ing.  Spher- 
i c a l  porosi ty  and some cracking w a s  observed i n  the redeposited surface layer 
but  none could be found i n  the  general matrix below t h i s  layer .  LI-lcknesses 
of 0.0017 t o  0.0023 inch were rezloved by eleetropofishfng froa the  inner 
surfaces of sect ions of the  cylinder.  
no xenon was contained i n  the uranium af ter  the surfaces were reinovPd. 
This aeans t h a t  xenon penetrated in to  the volume metal l e s s  than G 2 C G 0 7  
inch beyond the  redeposited surface layer  volume n e t a l  interface,  s ince 
the surface layer  w a s  approximately 0.001 inch thick.  

Vacuum fusion analysis  shcwed that  
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X-ray s tudies  of the  swface  of a uranium disk, sputtered a5 17 na/c& 
in  2 mm Hg pressure of xenon f o r  four days a t  6 2 ~ )  C ,  have shown, in  
addition t o  uranium, the presence of alpha and beza phase 'JH3, and U02 
w i t h  an expanded l a t t i c e .  
on the basis of oxygen depletion or on %he basis of tecsile stresses. 
The appearance of the hydride phases cor re la tes  yel l  wi th  The gas a2alysi.s 
data  and lends credence t o  the be l ie f  %hat hydrogen i s  beiaq introduced 
in to  the uranium glow discharge. 
present ly  being fabricated f o r  "sputtering" studies in  an e f f o r t  %o e l 4 ~ -  
ina te  the sources of contamination. 
a t ta in ing  higher vacuums than the ex is t ing  glass  system. 

The expanded 'YO2 l a t t i c e  nay Se explained eitr ,er  

An a l l  metal bakeable vacum system i s  

The new systerr! w i l l  be zapable of 

It w a s  previously pointed out t ha t  a considerable f rac t ion  af +,he xenon 
and krypton produced i n  uran im during i r rad ia t ion  r e s ' d t s  from +,ne decay 
of other  f i s s ion  products. 
the  diffusion of the parent atoms could resuit i n  fomat ion  of a secoad 
phase which could ac% t o  p rec ip i t a t e  xenon and kryptm pcres "1~1 sit-J" a s  
the second phase decays. 
t h i s  concept a r e  being car r ied  out ,  

In view of t h i s  f ac t ,  it w a s  eEphasized ?ha t  

Caleu la t ims  cecessary t o  the  elaboration of 

3. GAS COOLED POWER REACTOR PROGFUM 

Graphite Studies 

Graphite C02 Reaction. 
inches long by 0.42 inch diame%erj were oxidized :E COO flcwing a? 
1 . 5  f t3/hr.  
o r ig ina l  bar. 

A series of so l id  cylinders of CSF g r a p h r e  ('wc 

All had major axes p a r a l l e l  t o  tk3 exfrusicn ax is  of ?he 
They were oxidized a t  temperatures :E The range r,f 55G Co 

825 c .  

The equipment and expe rben ta l  conditions were t k e  saze as previously 
u t i l i z e d  f o r  expe rben t s  with graphize hollcw cylinders and spheres. 3 e s e  
new data remove the  discrepancy previously obsemed 'retweel? .:xilation rayes 
of samples with various surface-to-volume r a t i o s .  
oxidation proceeds homogeneously throughctz the sam~le ir, fk 3 b ~ v e  
temperature a m i  sample s ize  range. 
has been observed f o r  the  react ion.  

The data indicase tha; 

~n activatgcz er,ergy cf 43 k cs l lcc le  

mere has been considerable disagreement in  the liz?ratxr% on the a C F -  
vation energy of t h i s  reaction. Most l i k e l y  +,he JifZereCJes are due t c  
f a i l u r e  t o  d i f f e ren t i a t e  between surface o r  hozogeneous reactions o r  
the  combination of both. 
t o  a r r ive  a t  tne  actual cause of the apparent.discropsncies.  

A i r  Oxidation Studies. 
mall concentration of chlorine gas :- an a i r  s t r e a  serves as a" ef fec t ive  
oxidation inh ib i tor  fo r  graphite.  
550 C and 2.0 cfh a i r  on v i rg in  graphite.  

An extensive l i t e r a t u r e  search is being eocd.ie+-ed 

P r z l h f z a r y  experiments indicate  :ha+, a relazi-se'y 

The followi3g experiments were run a t  
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fa c1 Rate of Oxidation 
i n  A i r  Stream g/g h r  $ Re.ie2t2.cn 

0 lc.n 10-3 

0.50 7.57 x 10 
0.25 2.57 x 1C:: 

This work w i l l  be continued t o  evaluate the poten:iai effect ivezess  cf 
chlorine as an oxidation inhibitor f o r  graphite a d e r  :r,-reac?or 
conditions. 

n Microwave Studies.  Three graphite samples were placed i n  ,@ s;r'ir3azs 1s 
which microwave glow discharges were established. 
power a blue-grey glow w a s  observed a t  press-ues  f r o 3  150 t o  3GO)cA=Tg 
By control l ing ambient temperature it was f o u d  that  a Zezsy .- cisposl; of 
amorphous carbon formed a t  tenpera twes  below about 72'3 C, 
w a s  formed above t h i s  temFerature and depcsi ts  fo-Ted a+. lover -Pzpera':'lrfs 
were removed a t  o r  above t h i s  ambient +,enperatire. 
heavy soot- l ike deposit ,  a r ing of brown mater ia l  w h x h  agpears :c 3? 
carbon-suboxide was found around tne soct. A sl%';e-grey - ,a t i r la l  w n ; ~  
w a s  a l so  found deposited on cooler portions of the sanple has nc? yet 
been ident i f ied .  

VI tk  ii2 5 m?:s r f. 

JC) depcslf 

..f adilylsr,  7-2 $3.5 
- 

In  conjunction with the  work on C12 iahi5i5ioc,  a prelizl-ar-y eqer--ler- 
with a C12 discharge gave r i s e  t o  heavy eeposi ts  of socty =.,zter:al 3IL 

both the  sanple and the reaction tube a t  low t,el?perat-sres ( S e i o - ~  1TC 1 
and very low pressures ( l e s s  than 5 C y F T Q ) .  
t h a t  the glow could n o t  t hen  be T a i n t a i x d  for core ;:?a? a37cit ~ . X r ? y  
seconds. 
of a i r ,  C02, o r  02. 

Wall e f fec ts  yere sc gr?a- 

Analysis of the  c*hlorine is L-eing zadz to d e ' T ~ r n l ? ~  L;~?s?: re 

Permeability SQddieS. A c e w  permeability cill 'nas '?eo? '3'.111f ar.5 vi;; 
be used in  conjunction with the  other t y p e s  of ? e l l s  prevli?-isly - ? sce i  

Rawker-Siddeley graphite was r-m ~ 5 t h  two differe?nt t,y?es sf s-irface 
sea le rs ,  "Glyptal", and a p l a s t i c  with t k  grade I ? ~ F  "Scot:? :as?'' 
Both proved very effecf,ive i n  preverating side f lov  
tame fac to r  ( F ~ )  was fomd t o  be in  -,he range ct' lc-3 Z?/SCC ( ~ z :  
Although t h i s  i s  not a s  4kperneable as SOEO of t h e  s e w  "kAL7i,erce3bL?" 
graphite materials, it represents considerable mpov?EerZ war -  rsr~31 
reactor  graphite.  

A; average EL~Z::- 

Loop Materials 

Selected nickel-base a l loys  w i l l  he evalua',ed for  use as st,ricy.Irai 
materials f o r  the  in-reactor  portion cf the gas-cooled lcop. h.l.cr;g 
the  data of i n t e r e s t  a r e  the effecfs  of elevated teapera t i re  irradla- 
t i ons  i n  ant ic ipated loop environments on meckar,ical properzies.  Ir- 
radiat ions w i l l  be conducted i n  a gas-cooled graphite channel i n  C 
Reactor. I r rad ia t ion  capsules to zontain specimens f o r  the a%r2osphere- 
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r e a c t i v i t y  and temi le -proper ry  inves5;qaticcs were des-gned. 
Eaterials were fabricated i n f o  m e n i n x @ :  blanks, and zachinizg vas 
s t a r t ed .  
w a s  assenbled and ca l ibra ted  w i t h  l o w  zarbon s t e e l  standards,  

Spec=?, 

The specialized high-temperat-lre tess i le  -5esticg ar2arat-x 

Do RADIATION EFFECTS ON METALS - 5033 PRCGRAM 

Radiation damage recovery i s  being studied f o r  a cunber of str-mt-xsi ze.rais 
These include copper, nickel,  ti+,ar,im, zirconilm, irm, zo lybde ra ,  a u i  
type 347 s t a in l e s s  s t e e l .  Terasile p r q e r t i e s ,  e l e c f r l i s l  resis:.acce 3P:: 
hardness, and x-ray d i f f r a c i o n  spectra a re  5ei-e zeasared +c! ie??cic.? re- 
covery kinet  i c  s .  

I r rad ia ted  and control  specimens of moiybdesm were aqlr,eaied fcr 6: ximi'es 
a t  125 and 150 C, and s h i l a r  speciaens of z i r con im vere aAm?aled a? l g C  
and 175 C during the month. 
s i s tance  were made a f t e r  each anneal,  
res is tance due t o  e i t h e r  anneal w a s  lzot otserved f o r  +he imirradla+e3. 3rd 
1.5 x lox) nvt specimens of molybdenm o r  z i r con im.  
changes occurred f o r  both materials i r rad ia ted  +,o apprcxba te ly  x l0l5 n v ~  
These changes l o r  molybdenum annealed a t  125 and 150 Z were 1,37 and 2 , e G  p r -  
cent, respectively,  and f o r  zireonium annealPd at 152 sn2 175 C, 5 LA azd 2,66  
percent, respectively.  
oereent.  A s igni f icant  change i n  DP3 hardTess w a s  observed 0 ~ 1 ; r  f c r  z?rzolr,i-xn 
i r rad ia ted  t o  1.5 x I O a  nvt .  
arneal  was frm 110 t o  1OL DPE. A red.xt_ion iz I la rbess  preceiin,a a ~s,I--::~c? 
Qn e l e c t r i c a l  resis+,anee eonf l i c t s  wi'in the 5Lbk 3f da;a repcrted 1n f ;e ld  

h t t i e e  paraaieser zeasurenents were made frcm t ze  :213), (22 :  
re f lee t ions  f o r  fros, i r r ad ia t ed  t o  4,6 x lOlp w+, and fro2 f A e  ( 2  
a d  (222) re f lec t ions  fo r  copper I r rad ia ted  t o  9 x loL8 ~ V T ,  -53 1a:t:c.e 
parameter val=res were consis5ent =on3 t5e rel lec5ions f ~ r  l ; c n  n a t e r r a l s  
indicatzng that the  charages i n  l a t t i c e  dknensioEs due 53 i rPsd ia t i sn  a re  :so- 
t rop ie .  These changes were negative f c r  zcppsr acd Fos l t ive  f o r  i r x  f c r  
the  neutron exposures represented. 

Meas-uercer,ts of 3PH hardxess azd elec:ri-,al re-  
S igc i f icac t  ckazges s =lPstri:al 

gowever, s ignif isan-  

The reprodxeibi l i ty  of %.e da?a i s  be+:er xar ,  2 3.1 

?he hardness change res-dt-ing f r x  a L25 Z 

a n i  

E. CVSTCIMER WORK 

Radimeta l lurg ica l  Examinations 

Nickel Plated Elemer,+,s from E - I P - 2 0 7 - A  (BM-306). Three loore in+,ernally ani 
externa l ly  cooled Iianford production fxel e i m e n t s ,  whim yere i r rad ia ted  ?o 
approximately LOO MWDIII as par% of I P - Z I T - A ,  were shi2ped xc t h e  Radionetal- 
lurgy Laboratory t h i s  month. >e slugs were s e l e c e d  for  sad i t i oza l  z o r t r o i  
pieces f o r  detect ion of entrapped hydrogen gas under the p l a t ing  of nickel 
plated f u e l  elements from E - 2 0 7 - A .  
and four plated elements were submitted t o  ka ly- t ica l  Operation f o r  sass 
spectrolreter analyses. 
of  sample co l lec t ion  bulbs had leaked, and more coxtrol precss were reqiested.  
Results from a port ion of the  nickel  p la ted  slugs have beex o'atained. bu t  

Gas sanpies col lected from two con5rol 

Results from the  con%rol sanrpies showed tna: one set, 



su f f i c i en t  data a re  not avai lable  a t  t h i s  ?-&e t o  Fake an  eval-iaticn ~f :.he 
tests.  

Direct Cast Fuel Cores (RM-318). 
i ca l ly -e t ched  using a new technique which produces ar, e tch across the en'ir? 

Sections rron two elemen%s have Seen ca7hcd- 

specimen. 
pieces contain a grea te r  number of l a rge  grains and t h a t  they a r e  xevzzl-y 
d is t r ibu ted  . 

Examinations of the ef,ched sect ions show That z l e  badly 31st0rT6d 

A small corrosion p i t  f o u d  i n  the can w a l l  of eleceEt #? was sectronei  azd 
examined. The p i t  resembled a can w a l l  incl*ision with a halc arcL:d :he ccle., 
It w a s  found t h a t  the p i t  had penetrated 40& of the  residua2 can w a l l ,  2-E TC 
clues were evident as t o  the cause of tne corrosion p i t .  

Self -Supported Fuel Elements (RM-400) . 
pro f i l e s  through the supports of two elements have beer, examined, 9 u t  33 

Transverse and longlzudinal can w a l l  

groovlng o r  de te r iora t ion  of the can w a l l  has been fomd.  i lkewise,  =setal,'- 
graphic examinations of the  spot welds have skom co evideme 05 corrcsic? 

PT-IP-190-A Ruptured Doe Elements (RM-4C2). 
and preliminary invest igat ion has been started. Bo%h eLe3ents 'mve several  
rupture areas, a l l  a t  the  base of a support. The la rge  b l i s t e r s  xor? appar- 
en t ly  caused by the  accumulation of corrosfon products m d e r  t t le  m r e r  caz 
w a l l  sui-face. 

Twc elenents 'nave k e e n  reeeivei ,  

High k v e l  Examination and Cut-Off Cell  (Projeet  CG-682'9. 
new High Level Examination and $ut-Off Cell w a s  l o i t i a k d  02 Oscb3pr 8 ,  ---:-?T 

OperatLon of ~ r . 3  

the  inner tube from an i r r ad ia t ed  three-foot long KEF :-ib,c-x-C-.ke ".~l elk:-?-' 
was introduced in to  the c e l l .  This fue l  e lenect  hsd rozes-xd BC expcsare ci 
approximately 400 MWD/T arid had been discharged on Octobzr 1, 29% 
t i on  reading of 20 mr/hr w a s  obtained through the  i c o t  sqzare, 28-:z=3 t : tcK 
l ead  g lass  viewing window wi th  the  element 1 2  inches fro;? +he h s 5 d e  *cz3m7 
surface.  

A ra--:a- 

Metalloarauhv Laboratories 

A study has been i n i t i a t e d  t o  e luc ida te  the  e f f e c t s  of annealing t~%e azd 
temperature on the AlSi braze layer  of normal productios, PdeL ele~ezts~ 
study involves annealing of specunens over a se3perazu-e raxge Pro= 2fC 
550 C f o r  periods of less than one hour t o  100 days, Dwmq ar.neal;-g, ta? 
s i l i con  c rys t a l s  i n  the AlSf braze slowly agglomerate axd 3ecose spheroidrz-4 
The braze l aye r  of t he  fue l  elements i s  subject t o  such annealing zk..;r:nq 2.y- 
posure i n  the  Hanford reac tors ,  
exposure of the f u e l  elements i n  the  reactor ,  it is expected +,hat t i e  res_i l+ ;  
of t h i s  study may be employed by the Radiometailgrey Laboratory i n  e x a x n b g  
i r r ad ia t ed  elements t o  estimate the  t eape ra twe  t o  vhicn the  braze layer  was 
subjected during the  reactor  exposure per iod,  

l e  
- 2  

Since a record i s  kept of t n e  t i n e  or' 

Samples w i l l  be annealed over the Pi l l  raage of times and t a p e r a t u r e s a  
Evaluation of the results i s  expected t o  produce an energy of activa%ion 
formula which w i l l  enable the degree of spheroidization froin any ar.neallng 

1 2 3 3 8 8 4  
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exposure within a wide range of time acd tezperatUre 50 be predLeted with a 
f a i r  degree of accuracy. 
the equipment i s  cQrrently being assembled. 
r e su l t s  i s  expected t o  require approxfmately two nonSho 

The program for  the stady has %eel?. outlined, and 
l n f s i a l  evalaa5ion of the  f i r s t  

Samples Process Daring the  Month. 

Total  samples processed: 632 

Photographs 

Micrographs 344 
Macrographs 64 

408 

W 
For Manager, Reactcr azzd PLels 

Research and 3evelopsozzt 

i 2 3 3 8 8 5  
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PEYSICS AND INSTRUMENT RES3fRCH AND DEXEZOPMENT OPERATION 

MONTKLY REPORT 

OCTOBER 1959 

FISSIOIUBm MATERIALS - 2000 PROGRAM 

REACTOR 

STUDIES H3LA'lZD TO PRESENT PRODUCTION REACTORS 

Neutron Temperature Study 

Cadmium r a t io s  of Lu203 foils using various thiclmesses.of cadmium were meas- 
ured on a foil rotator in  the center of the TTR core. 
marized i n  Table I and are compared t o  the cadmium r a t io s  of indium, gold, and 
copper which were measured in the same position. 

These resu l t s  are sum- 

TABLE I 

Cadmium'Ratios of Lutetium 

Foi l  - 

L I P 5  
Lu175 
Ld75 

0.170 
0.170 
0 178 
o 184 
0.186 

60% 
6.36 
6.66 

Cd Thicbess  
( inches ) 

0.025 

0.040 
0.050 

0.036 

0 e 065 

0.025 

0.040 
0.036 

Ratio - 
68.3 

69.0 
68.6 

70.4 

1.47 
1.44 
1.45 

0.040 2.59 In 7.04 

0.040 3 *  52 Au 47.1 

0 040 19.6 Cu 225 

Foils were a l so  i r radiated i n  a beam of monoenergetic neutrons with e i ther  an 
energy of 4.79, 5.24, o r  14.1 ev. The ac t iv i ty  resul t ing from these i r r ad ia -  
t ions is that of ~ $ 7 6 ~ .  

A "Letter t o  the Ed i to r "  has been submitted t o  the journal of Nuclear Science 
and Engineering. 
lutetium through September 1959. 

The l e t t e r  describes the r e su l t s  of experiments obtained with 

Westcott g parameters have been calculated for  Lu1T6 at  s ix  values of the 
neutron temperature. 
agrees very d v i t h  that defined by experimental values. 

The shape of the curve defined by the calculated parameters 

DE@ BED 1.2 3 3 c 9 3 
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Lu2Ol, f o i l s  w i t C  a ki2e r8-e 5f thlelmesses have Seen prepared and irradiated. 
Hc- 7~ *- - *;Lsr, The resultJs m e  m t  available at  this time. 

A st25rmtbs tc c a i c L a t e  exponentid: i a teqra ls  has been written and tested. 
!%E tw f;rmulas used, towever, do not give suff ic ient  accuracy f o r  arguments 
~f %e cder of 1C. A xrtinllea fract ion form of the exponential integral  is  
being pr>grammed t o  :heck i t s  accuracy i n  this range. 

The& Neutror. Spectrum Bear a Temperature Discontinuity 

Evaluacims have begun of the anaZytic solgtions t o  the temperature discontinuity 
pro3lem i n  a heavy gas mc&rat,or ic slab and cylindrical  geometry. 
eomp3xi.r pr3gn33p SIZYGY 13 being used i n  these calculations. 
beilzg writ ten t o  f ac i l i%a te  zomparison between these exact solutions and the 
m l ; i l t i n s x w e l l i a r i  group and effect ive temperature approximations. 

The d ig i t a l  
A short program is  

Multimaxwe Groiq A I l d ~ P S i S  

FIT-1, the cross-sectior; f i t t i n g  program which was described b r i e f ly  last month, 
hes bem compiled. W e e  deb-% runs were made, with l i t t l e  success. 

A tes t  case of ZOOM, a multigroup pr3gram received from ERL, was unsuccessful. 
In th i s  test  case, the input, vhich was a l s o  received from UCRL, was rejected 
by the program. The reason for  this rejecfion has not been found. 

Neutzm RetGermaZization Experiments 

??le technique of fs3ricati.og L L Q O ~ - K L ~ O ~  ceramic f o i l s  was established ear ly  
this month. 
rormal iza~ios)  t o  &pproldmat,ely 0.6$, of which 0.34 was s t a t i s t i c a l .  
mately 80 f o i l s  b v e  been prepared fo r  use as neutron thermometers. 
whick k v e  been irradiated exhibit  a radioactive contaminant with approximately 
a 2.50-hour half l i f e  vhich yields a l$ background a c t i v i t y  f o r  normal irradia- 
tix times. This ac t iv i ty  can be corrected for  and does not a f f ec t  the useful- 
ness of these detectsrs.  

Ten sample foi ls  proauced unifom counting rates (without w e i g h t  
Approxi- 

The foils 

The graphice fo r  neutron rethermalizatitm Experiments i n  cylindrical  geometry 
has been fabricated. 

Instrumeritat,ion and Systems Studies 

The repor5 3n the reactor speed-of-control analog computer analyses i s  near 
comlet icn an,d - d i l l  be issued socn i n  co-authorship with IPD personnel. 
secondary report r s c o r s n g  the analog computer program f o r  this study also i s  
being prepared. 

A 
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Exponential Pile Measurements of Large Diameter Fuel Elements 

Buckling measurements have been made this month f o r  several  fuel  elements 
a t  several  l a t t i c e  spacings. 
nent information are given in Table I: 

The preliminary buckling values and other p e r t i -  

Fuel 
Element 

Buckling Volume Ratios 
(10-6 cm-2) Al/u Hpo/u c/u 

2.5 x 2.0 8 3/8 w e t  -68 .493 1.102 21.12 
wfth 1.66 X 1.1 

2.5 x 2.0 7 3/16 w e t  -129 493 I. 102 1 4  85 
with 1.66 x 1.1 

The buckling values quoted i n  Table I are based on as estimated side-extrapla- 
t i o n  length of 1.66 inches. 
of horizontal-traverse data. 

F i n d  bucklings Kill be reported after analysis  

To determine how t he  measured side-extrapolation length might vary with f ront -  
rear posi t ion tvo horizontal  t raverses  were taken, one on the  exponential p i l e  
center  l i n e ,  t he  other one foot  t o  the  r e a r  of center.  
t raverses  a r e  given i n  Table 11: 

The r e s d t s  of these 

WLE I1 

Fuel Lat t ice  x (side-side) 
Element Swcing (inches) Po s i t  ion 

2.5 x 1.6 14 9/16 wet 1.50 * 0.2 Center l i n e  (front- 
r ea r )  with 1.17 

2.5 x 1.6 14 9/16 wet 1-47 f 0.2 One foot  r e a r  of 
with 1.17 center  

The results .seem t o  ve r i fy  the  sepa rab i l i t y  of the  fluxes f o r  a small assembly. 

Horizontal t raverses  have been taken with and without a cadmium cover on the  
counter. The results axe given i n  Table 111. 
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mu I11 

Position Counter Data 

1 . 5  0.2 P i le  renter Bare 

1.3 2 0.2 Pile  center Cadmium covered 

i . 5  2 0.2 P i l e  center Bare - cadmium covered 

mese neaaarements were made i n  an exponential p i l e  loaded with 2.5 x 1.6 
I a E fwi sienents a t  a la t t ice  spacing of 1 4  9/16-inches. The counter was 
placed a t  a pcsit ion close t o  the radius of the equivalent cylindrical  ce l l .  
Within the uncertainties quoted i n  Table I11 the extrapolation lengths are 
the same. 
ree t  since the shrttter method was not used. The differences are  valid since 
the e f fec t  of the cadmium shutter method is  t o  ra i se  all X ' s  by a few tenths 
of 912 inch. 

The magnitude of the extrapolation lengths is not necessarily c o r - '  

H=TR Measurements of Lat t ice  Parameter of Large Mameter Fuel Elements 

Shopwork on the tubing for  the 2 . 5 ' ~  2.0, 1.66 x 1.12 tube-in-tube experiment 
i n  the E!CR has been completed. 

The preparation of the f o i l s  for  the p measurement is being delayed by the 
lack of suitable depleted u r a ~  *um f o i l .  
uranium have failed; however, the present attempt has reached 0.013-inch and 
is s t i l l  progressing. 

Previous attempts t o  r o l l  depleted 

PCTR Measu-emente of k, and f f o r  Selected Cluster Elements 

The experimental work in  the ETR has been completed with clusters  of natural-  
uranium rods of  0.925-inch diameter. Based on exponential measurements, the 
k, of the w&ar-cooied c lus te rs  a t  a 7-inch l a t t i c e  spacing was estimated 
t o  be about 0.9. Inasmuch as no previous measurements have been made i n  the 
#ITR of l a t t i c e s  with multiplication constants considerably l e s s  than d t y ,  
two d i s t inc t  approaches were made in this experiment. 

The f i r s t  approach, corresponding t o  usual methods, involved the measurement 
of the quantity of poison t o  be eliminated (or the equivalent absorptions) 
from the l a t t i c e  i n  order t o  increase its multiplication to unlty. m e  short- 
coming of this approach is the uncertainty associated with spectral mismatches 
that develop in an extrapolation of experimental data. 

The second approach was t o  determine the quantity of enriched uranium-ala- 
nun U o y  required t o  increase the multiplication of the c e l l  t o  unity. 
vation of the b, of the unenriched c e l l  now involves interpret- changes in 
q and E: as well as thermal ut i l iza t ion .  
W i l l  be compared with each other. 
parison with exponential measurements and the previously reported results of 
the measurements wlth the uniformly enriched cluster .  

Deri- 

The results of the two  techniques 
Further information wi l l  be gained by com- 
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Several de+erminations of the adjcint  mismatch were made as the spectral  m t c h  
was being measured. 
necessarily as good as the spectral  match, dependdng on the configuration chosen 
f3 r  the driving fuel. 
is possible t o  match both the spectrum and the adjoint flux t o  1 or 2$. 

These measurements showed that the adjoint match is  not 

Also, with judicious choice of driving fue l  location, it 

Absorbing Rod in a Maxwellian Flux 

The d iq i t a l  computer program ARMIE, t o  cs lculate  the e f fec t  of an absorbing rod 
cn the neutron t,herma;l flux, effective temperature, and neutron density i n  a 
nsn-absorbing moderator, has been operated successfully. This program i s  based 
cn the assrll2lption that the reciprocal of the rod blackness varies l inear ly  with 
neutron energy. Analysis shows that variation of reciprocal blackness with the 
square r@ot of the energy i s  more accurate; however, use of such an assumption 
would s ignif icant ly  increase the mathematical complexity of the problem. AS an 
al ternat ive t o  using t h i s  more accurate and complex square root assumption, a 
search has been made fo r  reasonable c r i t e r i a  t o  use i n  making the linear approxi- 
mation to the square m o t  dependence. 
t ion  are being examined: 
energy of the peak of the asymptotic maxwellian dis t r ibut ion i n  the moderator, 
b )  a minimal least squares er ror  with a maxwellfan weighting function, and c )  a 
minimal l e a s t  squares error with a maxwellian x(l/v) weighting function. Cases 
t o  t e s t  these c r i t e r i a  are  now being run. 

Three c r i t e r i a  f o r  this l inea r  approxima- 
a)  Tasgency t o  the l/p versus energy curve a t  the 

Improvements i n  p and E hkasurements 

The measurement of E requires a calibration of the fission-product decay ra tes  
for  na tura l  md depleted uranium. The dual f i ss ion  chamber constructed for  
th i s  purpose is being studied t o  W y t e  the d a t a  taken when this chamber and 
associated f i ss ion  f o i l s  were irradiated. During the i r rad ia t ion  the count 
rate i n  both sides of the chamber increased due t o  a slow loss i n  pressure. 
The counting rste and spectrum are now being measured as a function of  pressure 
t o  es tabl ish a be t t e r  basis for  analysis and avoid the necessity for  another 
i r radiat ion.  

The 2" x 5'.' crys ta l  has arrived and been tested. 
f o r  cesium ganrms which exceeds specifications. 
the face is not constant: 
called f o r  f 1/2$ over the central  2-inches. 
collimated ganrmss when tes t ing  fo r  f la t  response, while our applications re fer  
t o  an isotropic source. 
tion from the photocathode will be attempted, followed by selection of suitable 
absorbers i f  necessary t o  achieve more uniform response. 

The resolution i s  about 8'$ 
However, the response across 

It appears that the vendor uses 
f 15 Over the central  inch w h i l e  specifications 

hbdifications t o  the r e s i s to r  string t o  optimize collec- 

. 

Exponential Pile Measurements for N-React3r 

As a re su l t  of pressme venting problems, the graphite stack for  N-Reactor 
has been c*mpletely redesigned. 
assembly was i n  progress, a re-evaluation of the exponential program was neces- 
sary. All the graphite had already been extruded i n  5" bars, but not machined, 
and the vendor was requested t o  wait for  our evaluation before proceeding. 
appears that the 5" bars w i l l  be useable in the new configuration with some addi- 

Since fabrication of graphite for  an exponential 

It 

t iona l  machining and juggling of the physical arrangement. A s  soon as pr in ts  can 
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be FRpared, the vendor will be asked to quote an additional machining cost for 
two alternates, and the filial decision will be made when the costs are received. 

Instrmentatim and Systems Studies 

Development-design work and some fabrication is progressing on three proposed 
prototype moziitoring instruments for the NPR 105-N B u i l d i n g  (IPD Design Test 
1071) Development work is essentially complete on the three-decade, scintilla- 
tion, logarithmic system beta-gamma area monitor and fabrication was started. 
Design work is almcst completed on the linear, four-decade, scintillation beta- 
gamma area mooitor comprising four detector heads and one central station. De- 
sign was started, after discussions were completed and approach agreed to, on 
the chart-recording, air-pulling, logarithmic beta-gamma scintillation air moni- 
tor. The air monitor will be wheel-mounted for ease of location change and will 
incorpcrate facility for an incorporated air-pulling device or for use with the 
building air system. 

A request was received from IPD to undertake full-scale prototype development 
of The dual fast-scan - slow-scan rupture detection system. 
"NPR Rupture Detection," A. B. Greninger to H. M. Parker, dated October 26, 1959.) 
The accompsnying authorization to incur costs up to $40,000 for this work w i l l  
permit acceleration of the limited developmnt that had been initiated with 
previously programmed funding. The objective of the accelerated program is to 
develop a demonstration prototype system within approximately seven months. 

(Reference: Letter, 

First scoping of the mechanical design was completed by CEaUO and detailed 
desdgning is underway. 
electronic system. 
rupted gamma-ray signal for the monitor is being assembled. 
difference amplifier is being developed for use with the simulator. 

Progress has been made on development of the detector- 
The laboratory device to simulate the mechanically inter- 

A transistorized 

A meeting was held this month with members of IPD, Reactor Design and Reactor 
Physics, to discuss NPR analog computer work required for the next three or 
four months. Three general programs were outlined. 

1. Further work on reactor frequency response. 

2. Detailed simulation of the dynamics of the heat exchanger. 

3 .  Closed loop analysis of the NPR Primary Loop. 
all work done for the reactor and heat exchanger to date. 

This will include 

The anal3g computer study of the NPFi heat exchangers has been completed. 
one-third of the runs were made on the Digital Mfferential Analyzer (DDA). 
remainder of the runs were completed on the Goodyear computer (GEDA). 
sults were very satisfactory. One of the purposes of this study was to develop 
a satisfactory circuit for use in the complete closed-loop NPR simulation which 
would eliminate the difficulties encountered in prior work on this program- In 
the earlier work, the eqrntions for the heat exchanger contained some non-time- 
dependent variables. To obtain satisfactory results, it was necessary to modify 
the equations to include time dependence of all variables. 

About 
The 

The re- 
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The NPR pmp eoastdown characteristics have been reevaluated on the analog com- 
puter. The results were satisfactory. 

Aralysis of reactor kinetic equations continued. It has been found that the 
approximate solution given in the unclassified literature for the case where 
reactivity is varied sinusoidally is incorrect. The correct solution, as 
determined from the digital differential analyser, is unstable; it is oscilla- 
tory with exponentially increasing amplitude. This has been verified anslyti- 
cally. 
first few terms evaluated. 
all values of reactivity amplitude and frequency. 

The form of the solution aa an infinite series has been found and the 
From these it appears the instability occurs for 

Mechanism of Graphite Damage 

A report was received on the lattice spacing change in the =.type graphite 
whose irradiation and length change measurement was reported last month. 
an irradiation with electrons which gave 0.13% microscopic length change the 
lattice spacing chaage was 0.1%. 
lattice spacing change to length change. This is markedly different from 
the results obtained when neutrons are used for t h e  irradiation. For the 
neutron case the ratio of lattice spacing change to microscopic length change 
is about an order of magnitude larger than for electron irradiation. 
indicates that a different mechanism is operating for the two different types 
of radiation. 

For 

This gives a value of 1.4 for the ratio of 

This 

Plutonim Critical Wss Facility 

The construction phase of the laboratory buildings is proceeding on schedule. 
The c o d r o l  and office building is complete externally and interior finishing 
is about half done. 
latter pzrt of the month the cement was poured for a portion of the reactor 
room w a l l s .  
been installed. 

The floor of the reactor r o o m  is complete; during the 

Some service equipment arrived during the month but has not yet 

The design drawings of the in-hood reactor components are being prepared, 
together with specifications, for submission to bid by local shops or outside 
fabricators. 

Pertaining to nuclear safety in operation, a mock-up of the safety rod supprt 
magnet and accelerating mechanism has been fabricated to verify the suitability 
of the proposed design. 
holding and release characteristics and current requirements for the magnet. 

The mock-up will be tested to determine the magnet 

Criticality of Plutonium Solutions and Precipitates 

Theoretical calculations are being undertaken with the 709 Computer to repro- 
duce the P - l l  experiments on Pu systems; these calculations w i l l  then be 
extended to include the presently proposed experiments for the Plutonium Criti- 
cal W s s  Facility and in this sense WfU serve as a guide in the selection and 
planning of the most useful experiments. 
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As a first step, the 709 Cmputer C 3  kogram has been compiled. 
grm perfcrms a,n 18 energy group i n f i n i t e  medium spectrum calculation, then 
provides as output, (1) a keff fo r  bare cylinders; the cylinder dimensions a re  
giTrea as input; md (2) three lethargy group parameters for use in the P3 
esde 

The C3 Pro- 

Nuclear Safety Specifications 

Plutoaium Metallurgy Operation - Pouring Crucible Design 

The &.mznsions of two cylindrical  pouring crucibles for w e  in plutonium 
casting operatiam werz evaluated for nuclear safety. 
c-rwibles is 2" I.D. x 8 1/2" high and is  t o  be used t o  pour charges of up t o  
6.6 le; of plutonium; the other is 3'' I.D. and is fo r  smaller charges. 
evaluahion showed that +,he 2" I.D. crucible is geometrically safe at  full water 
reflection, even i f  charged t o  capacity (8.5 Kg of plutonium). 
charge i s  6.6 Icg (maximum). 
crucible must be at  least 24" away from all other plutonium. 

!l!he la rger  of these 

The 

The specified 
The st ipulat ion i s  made, however, that the loaded 

The 3" I.D. crucible is  not safe by geometry and could be c r i t i c a l  at a height 
of  2.5" (about 6 X& of plutonium). Consequently, a mass limit of 2.5 IQ i s  
imposed on this crucible, which provides a degree of safety for  inadvertent 
dcuble batching . 
TAe eZfect of small  clianges i n  crucible diameter on the c r i t i c a l  height and 
c r i t i c a l  mass can be seen i n  the following table: 

Cr i t i ca l  Cr i t i ca l  
Diameter Height Mass 

2.0" 0 OD 

2.1" 10" 

PLs analysis i s  based on a nrinimum c r i t i c a l  mass of 5.8 Xg and an extrapola- 
t i on  lergth of 2.5 cm (water reflected sphere); which appears reasonably accur- 
a t e  but s l i gh t ly  conservative when compared t o  WRL data. 

Plukmium Metallurgy Operation - Met& Storage 

An evduat ion was made t o  determine the effect  of polyethylene moderation 
on the nuclear safety of a plutonium m e t a l  storage array. The array i n  ques- 
t ion  is twc dimensitnal and contains unit  msses of up t o  3.0 Kg of PlUtOniUm 
cn 24" centers; each mass is wrappd i n  several thicknesses of 15 mil polyethy- 
lene. 
regardless of the amom* of polyethylene around the plutonium components, pro- 
vided there is  oniy one uni t  mass a t  each storage location. 

It was concluded from this study that this par t icular  array is Safe, 

1 2 3 3 c i O O  



6 

Radiometallurgy Operation - Storage Basin Specification 

The nuclear safety of the Radiometallurgy Operation in  327 B u i l d i n g  was re-  
viewed and tentat ive c r i t i c a l  mass control specifications established for  the 
two fuel element storage basins. 
other i s  &y. 
a t  an enrichment of 1.6% U-235 (max.) i n  each basin. 
cf any diameter and i n  any array (i .e. ,  no res t r ic t ions  on rod diameter or 
spacing between rods). 
basin. 
250 g, and the Pu-A1 fuel  elements must be i n  a designated location a t  l ea s t  
two fee'; fram the uranium array. 

One of these basins contains water and the 
The specification permits the storage of 120 Kg (max.) of uranim 

The uranium rods may be 

It is  also permissible t o  store Pu-KL al loy in  each 
I n  this case, the amount of plutonium in the basin i s  not t o  exceed 

The amount of f i s s i l e  material permitted i n  the operating c e l l s  a t  any one 
time is  w e l l  below the minimum c r i t i c a l  mass. 

Chemical Research Operation - Enriched U r a n i u m  Dissolver Design 

The scope design of a dissolver vessel f o r  processing enriched uranium metal 
and uranium oxide fuel assemblies was reviewed t o  determine geometricd-ly safe 
dimensions. 
about 8 f e e t  long. 
primarily on processing the Yankee fue l  assembly, which has the following speci- 
f ications:  

The design caUs  f o r  a square vessel about 8" on a side and 
The dimensional requirements of this design are based 

Fuel: voz 
Wichment : 3-4$ U-235 i n i t i a l l y  

2.6% U-235 + 0.4% Pu-239 f ina l ly  

Dimensions: 7.62" x 7.62" x 94" ion@; 

Components: 306 rods of 0.34" dia. 

Fuel Weight: 319 Kg U w  per assembly 

Cladding: 348 ss 

The nuclear safety analysis shows the following: 

1. 

2. 

A t  the U-235 enrichments under consideration (59 max.), the uranium 
rod system is more reactive than the homogeneous solution system (the 
maximwn safe cylinder diameter i s  smaller for the heterogeneous case) 
and uranium metal i s  more reactive than uranium oxide, therefore, 
nuclear safety must be based on a system of uranium metal rods. 

Cr i t i ca l ly  safe dimensions have been established for systems of uranium 
metal rods based on theoret ical  correlations t o  d a t a  from experiments 
with enrichments of  3% and lower. These dimensions are as follows: 



2.0 
2.5 

. 3.0 
3.4 
4.0 
5.0 
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DS 
(Safe Cylinder 

Diameter ) 

10.2" 
9.2" 
8.6" 
8.5'' 
7.9" 
7.7" 

3. Par a square dissolver vessel, 

as  
(Safe Square of 

9.1" 
8.1" 
7.6" 
7.3" 
6.9" 
6.8" 

side "a") 

on a side, it i s  estimate that the 
I 

l imitat ions on enrichment would be as follows: 

2.6$ (rcax.) f o r  uranium metal rods 

4.3$ (max.) f o r  U@ rods 

This preliminary information will help i n  resolving the basic design of 
the dissolver vessel. 
correlation of experimental data a t  3$ enrichment and the calculations 
a t  5% enrichment are completed. 

More accurabdata  will be available as soon as the 

C r i t i c a l i t y  Studies i n  Support of Processing Power Reactor Fuels 

E-xperiments wl t h  Heterogeneous Systems 

Cr i t i ca l  mass studies were continued i n  support of processing power reactor 
PJels k3th experimental mrk proceeding on both heterogeneous and homogeneous 
sy-t ems. 

The first c r i t i c a l  approach and exponential experiments were conducted with 
the small, 0.175-inch diameter rods of 3.063 percent enrichment. 
pat tern was used fo r  the l a t t i c e s  which were t o t a l l y  water reflected.  The 
uranium rods were 23.5-inches i n  length; these rods were encased i n  0.025- 
inch w a l l  Lucite tubes for  inser t ion i n  the l a t t i c e  frameworks. 

A hexagonal 

The results of these c r i t i c a l  approach and exponential experiments a re  
summarized i n  the following tables. 

Cr i t i ca l  W s s  and Buckling 
For 3.063 Percent U-235, 0.175-Inch Diameter Rods 

Cr i t i ca l  ADDroach Measurements 

Lattice H20/U C r i t i c a l  No. of 
Spacing (Volume 23.5-inch Rods 
(inches) Ratio) (cylindrical  

geo=try) 

6.29 628.3 
0.50 0*45 8.00 569.4 
0.55 9.89 554.2 
0.60 11.96 572.5 

Cr i t i ca l  Msss Calculated Cr i t ica l ,  o r  
(Cylindrical Cr i t i ca l  -ss* Material, 
geometry) (spherical Buckling* 

geometry) (10-6 cm-2) 

242.5 lbs. u 184.3 lbs.  U 14,330 
219.9 111s. u 171.1 111s; u 13,382 
U3.9 lbs .  U 171.9 lbs. U 12,106 
221.0 lbs .  U 184.5 lbs .  U 10,661 
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Expcnential Measurements 

Calculated 
Lat t ice  +O/V C r i t i c a l  Mass Calculated 

(inches) Ratio) 110-6 cm-2) (cyl indrical  geometry) (spherical  geometry) 
spscing (Volume Buckling* f o r  23.5-inch Rods* C r i t i c a l  Mass* 

0.45 6.29 14,347 242.0 lbs. U 183.8 lbs. U 

0.55 9.89 12,030 u6.1 lbs .  U 174.0 lbs. U 
0.60 u.96 10,600 223.1 lbs. U 186.5 lbs. U 

0.50 8.00 13,345 220.8 lbs. U 1 p . g  lbs. u 

* The extrapolation length was taken t o  be 6.5 cm f o r  these calculations.  

In the  c r i t i c a l  approach experiments the l a t t i c e s  were loaded t o  within about 96 
percent of the  c r i t i c a l  mass as estimated from the  mult ipl icat ion curves. The 
c r i t i c a l  number of rods are given f o r  a clean l a t t i c e  ( c r i t i c a l  approach extra- 
polation corrected f o r  the e f f e c t  of the safety rod guide tubes and the source 
s t r inge r ) .  

The c r i t i c a l  mass i n  spherical  geometry was calculated from the  buckling using 
the same value of extrapolation length as was used t o  ca lcu ls te  the buckling 
from the measured c r i t i c a l  mass i n  cy l indr ica l  geometry, or  from the  exponential 
measurements 

The predicted c r i t i c a l  mass from the  exponential experiment i s  seen t o  be i n  
good agreement with the measured c r i t i c a l  mass from the c r i t i c a l  approach measure- 
ment. 
t a i n t y  i n  the  extrapolation length (X); a single  value of 6.5 cm was used i n  
these preliminary calculations.  

The buckling values are known with less precision because of the uncer- 

The expression which gives the buckling from the exponential measurement m y  
be equated t o  that which gives the  buckling from the  c r i t i c a l  approach measure- 
ment so as t o  y ie ld  values f o r  both the extrapolation length (A), and the buck- 
l i n g  (B2). The following values were obtained from this procedure. 

Extrapolation Length and Buckling 

X 
Lat t ice  Spacing 

(Inches) 

0.45 
0.50 
0.55 
0.60 

6.54 cm 
6.40 cm 
6.28 cm 
6.28 cm 

139.500 
12,328 
10 840 

The values of extrapolation length and buckling reported here are preliminary 
values. 

This series of four measurements does not encompass the maxim buckling. 
The m i n i m u m  c r i t i c a l  mass f o r  the  0.175-inch rods i n  spherical  geometry i s  
-170 lbs.  of U, which occurs f o r  an H20/U volume r a t i o  of about 9. 
ments will be made wlth smaller l a t t i c e  suacLngs i n  order t o  determine the 

Measure- 

s fuel rod $i&3 

4 
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Tce r ? s ~ L . t z  G f  +,5es? meaausscmts are espec ia l ly  i n t e r e s t i e  s ince they show 
+,:ne cri3ixi.l mass continlies t a  decrease with rod size;  the minimal c r i t i c a l  mass 
f:r the 3 percent e z i c h e d  m i u m  Kill o m - u  f o r  rod diameters less t& 
3.175 luzr,. 
he .;Stzfned far a hmogeziecus system at a31 B/U atom r a t i o  of roughly 20. 
is i n  Tra r i aze  with simple theory which predic t s  the smallest c r i t i c &  mss 
f c r  the heterJg%ec-s system. 

If" this t r e r d  were t o  cort inue the smallest c r i t i c a l  mass would 
This 

Emriniects with Homizenems Svstems 

Exponentid axperhenCvs are being conducted an 3 percent enriched U03-polyethy- 
l ece  sysi;ms iy; or&r .kc determine the  bcckiing as a function of t he  H/U atomic 
ratic for t hes s  sys2ems. One purgose of these experiments i s  t o  determine the 
mir.3.m.m c r i t i c a l  mass f a r  3$ enriched U-H20 homogeneous systems; the  dab will 
a lso  be med  f o r  ccr i*elat ing theory with experiment. 

ExpmezZLa l  iaeasm.aeats are planned f o r  H/U aS,m r a t i o s  of 6, 12, 18, and 
33. 
%.e system. 

Meaa-nementa ,jrill  a l s o  be made t o  detemine the extrapolation length of 

An exponential measurezlt was made f o r  a homogeneous mixture of 3 percent 
enrfched UO 

the  densl ty  of this mater ia l  was 1.28 gm/cm3. 
merts vere made at ahe H/U =*io of 18 i n  order t o  determine the  extrapolat ion 
ler&h. Using t h i s  
value f o r  h t he  bwkl iog  f o r  the  H/U r a t i o  of  18 i s  found t o  be, B2 = 3900 k 
lg0 @. 
i s  o d y  a prelirnizaxy vake .  

and polyethylene contained i n  a Lucite tank twelve inches i n  
diameter a~ 3 32 inches i n  height. The H/U atom r a t i o  df the  mixture was 18; 

Horizontal t raverse  measure- 

The preliminary value was found t o  be h = 9.5 f 1.0 cm. 

TIE e r r o r  i n  the  buckling does cot contain the  e r r o r  i n  X since this 

I n  oTder t o  3btafn C,h9 pr3per buckling fer a homogeneous U-HzO mixture, the 
rreasxred buckling values must be corrected t o  account f o r  the difference i n  
densi ty  between a vO3-CH2 mixture and a homogeneous U-H20 mixture. Because 
k, i s  iuiependezrt of density, the correcfion e n t a i l s  only changes i n  the migra- 
t;ion area.  
ments, a value of thz  n igmt ion  area can a l s o  be obtained providing the  buck- 
l i ng  cm ba 5eternine.j. with s d f i c i e n t  ax-macy.  

Sine2 & can be evaluated f o r  this material from the  PCTR measure- 

Mass SDectrometrv 

The mass spe2 t ronekr  f o r  this program provided an isotopic  analysis  as a 
ser~icc 3kI.s UOIith. 

The ion counting instrumentation f o r  this mss spectrometer was debugged and 
put i n t o  operation. 
aL=d fac to r s  coatr ibut ing t o  i t s  r e l i a b i l i t y  as an ion detect ion and measure- 
ment system are ir- progress. 

S h d i e s  of the  cha rac t e r i s t i c s  of the counting system 

Accident arid MG-zitoring St--dies 

The main progrm t o  integrate the  reac tor  k ine t i c s  equations using an i n t e -  
grated Thylor s e r i e s  formulation has been wr i t ten  and compiled. 
used f o r  aux i l i a ry  calc-datiorrs have been compiled, and are being debugged 
il idividually t o  check their o s r a t i o n  before use i n  the  main program. 

The subroutines 
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NEXITRON CROSS SECTION PROGRAM 

Slow Neutron Scat ter ing Cross Sections 

Growth of Single Metal Crystals  

The program t o  provide la rge  single metal c rys t a l s  f o r  use as neutron d i f f r ac -  
t i o n  mozxhromators has been continued. Five single c rys t a l s  of aluminum were 
grown f r 3 m  the  m e l t  during October, 
mete;? cyl icders  approximately eight  inches long. 
c r y s t a l s  are:  
last  month. 
o r ien ta t ion  with respect t o  the  axis of the  cylinder.  The melts ind ica te  a 
pronourced segregation of impurities. 
face of the  c rys t a l s  wlth la rge  areas adhering t o  the  w a l l s  of the  graphi te  
crucible.  

A l l  of the  c rys t a l s  a r e  about two inch dia- 
The general fea tures  of these 

The lineage s t ruc ture  is  improved over that of the c r y s t a l  grown 
The or ien ta t ion  of the  c rys t a l s  does not indicate  a preferred 

There i s  a disturbed l aye r  on the  sur-  

None of the  new c r y s t a l s  have been subjected t o  invest igat ion by neutron d i f -  
f r ac t ion  techniques as yet .  

Studies of Monochrolnsting CrystaLS 

The invest igat ion of c rys t a l  r e f l e c t i v i t y  continued. 
months has been analyzed f o r  consistency and significance.  
of selected r e s u l t s  a r e  tabulated behw. 
axe : 

The work of previous 
The main fea tures  

Quantit ies appearing in  the table 

% = peak value of  r e f l e c t i v i t y  curve ( f rac t ion  of incident 
neutron beam re f l ec t ed )  

W = width a t  half-max. of r e f l e c t i v i t y  curve 

I.R. = in tegra ted  r e f l ec t ion  

Rp and W &-e obtained from r e f l e c t i v i t y  measurements using a beam of high 
angular (- 0.01 deg) and energy (a O.OOO3 ev at  0.09 ev) resolut ion produced 
by two  c a l c i t e  c r y s t a l s  in an t ipa ra l l e l .  x W i s  a crude meas- 
ure of the  so-called " integrated re f lec t ion ,"  provided%* W*, the  a.ngular 
width of the collimation system. !The in tegra ted  
r e f l ec t ion  is a measure of the r e l a t i v e  merit of the c r y s t a l  as a monocbroma- 
t o r  f o r  the  neutron sca t t e r ing  cross  sect ion measurements. 
of the integrated r e f l ec t ion  can also be measured d i r e c t l y  by counting the  
neutrons r e f l ec t ed  from the main beam by a c r y s t a l  located a t  the first ax i s  
posit ion.  

The product 

Otherwise, €$, x W* is used. 

Relative values 

The reasonably good agreement between the  two types of experiments f o r  
Pb#2A and AlfltA indica tes  that the  r e f l e c t i v i t y  measurements a r e  val id .  
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Neutron 
Crystal Energy (ev) 

%e 1 0.09 

+ F b 1  0.09 

I i aC l  2A 0.09 

P b 2 A  0.09 

Alu  0.09 

A l l A  0 035 

,41 1A 0.30 

B-14 

*P 

0.19 

0.12 

0.11 

0.07l. 

0.31 

0.34 

0.12 
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w (de€3> 

0.78 

0.09 

0.09 

(0.51 
(0.50* 

0.12 

0.16 

0.10 

0.01 

0.01 

0.050 
0.035* 1.0* 

0 037 1 .5  

0.054 -- 
0.01 -- 

ie 

+ 

Indicates a case in which the effective angular width for the integrated 
reflection experiment is determined by the collimation width instead of 
the crystal width W. 

Indicates the crystals previously used as monochromators in the experimental 
study of slow neutron scattering from water. 

Slow Neutron Fission Cross Sections 

The slow neutron cross section information on Pu239, Pu2& $ Pu241y and Pu2" 
was reviewed. The results were presented as an invited paper on "The Status of 
The Low Energy Cross Sections of Plutonium" to the Conference on the Physics of 
Breeding at Argonne National Laboratory, October 19-a. 

Sukthreshold Fission 

The iavestigation of resonance fission of Pu240 has been continued wing the 
gas scintillation fission counter. 
has given inconsistent results in separate runs presumably because of poor per- 
fonaance of the scintillator detector. 
attempt to place an upper limit on the amount of fission in the 20.4 ev resonance. 

Fission foils are being p 
samples of Pa2%, @34, $3rand $3 '. Fission measurements will be started 
when the foils are received. 

The measured fission in the 1.06 ev resonance 

&kasurements are now in progress to 

ed in C emical Research and Developnent from 

Fast Neutron Spectra 

A brief run was made of the Be(d,n) reaction. 
beam was worse than that of the previous run. 
for the bias energy versus phototube voltage relation. 
scheduled fo r  a thorough realignment. 

Work has continued on the photomultiplier cooling system. 
SyS*em has been improved such that the temperature will stay constant Within 2OC 
for a working day on one load of dry  ice. 

The alignment of the Van de G r a a f f  
The data obtained are being analyzed 

Accelerator time has been 

The reliability of the 
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Irradiation Cross Sections 

Three monoenergetic neutron irradiations of lutetium were made during the month 
mi_?-,; the lO5-DR crystal spectrometer. 
0.142 ev, 2.61 ev, 4.79 ev, 5.24 ev, and 14.1 ev resonances. 
ments of the resonances have been made from the observed gama spect follow- 
ing irradiation. These assignments agree with the assignment of Lulyto the 
lowest resonance and Lu175 to the four other resonances as reported from total 
cross section measurements with separated isoto-pes at ORNL. 
studied in order to determine the possibility of assigning spin states to the 
~ ~ 1 7 5  resonances. 

Irradiations have now been made at the 
Isotopic assign- 

The data are being 

REACTOR D[EVELOPMENT - MI00 PROGRAM 

PLUTONIUM RECYCLE PROGRAM 

Lattice Parameters for  Low Exposure Plutonium 

FCTR experimnts on the 19-rod clusters of 1.8 w/o low-exposure Pu-A1 fuel in 
a square 10 l/2-inch graphite lattice began on October 
measurements indicate k-1.65. 

Lattice Parameters for High Exposure Plutonium 

Specifications and a work order have been forwarded to 
Operation for preparation of the U.7$ Pu-240 material 
rods for FCTR measurements. 

PRTR Startup Experiments 

The Physics Startup Committee met during the month and 

27. Very preliminary 

Plutonium Metallurgy 
into 0.5-inch dia. 

reviewed the startup 
tests. Responsibilities for the planning of the experiments were assigned. 

The specific responsibility of outlining the subcritical tests has been 
apportioned to Nuclear Physics Research. 

The Critical Facility of the PFP 

The scope description of the facility has been completed and issued as Docu- 
ment aW-&808. 

Meetings with the designers were continued throughout the month. 
topics which have been discussed comprise the moderabsystems, core pesigns, 
regulating rods and reactor instrumentation. 

Typical 

A Program for  Analyzing PCTR Data 

The foil data processing program appears to be operating correctly. 
testing three of the several options in the program, were successfully completed. 
The input format, laid out before progr6ng began, has not proved entirely 
satisfactory and will be revised before input forms are printed. Relatively 
minor interior changes will also be made to facilitate the later addition of 
routines to handle lutetium and fissionable foils. 

Debug runs, 

i 2 3 3 9 0 1  
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Instrumelltatior, and Systems Studies 

Tests are proceeding concerning the evaluation of 150 multiplier phototubes 
and 87 NaI scintillation crystals for the PRTR fuel element rupture detection 
system. Seventeen of the last group of twenty-five Ne1 crystals received were 
-?-c:ceptable because of crystal fractures, separations, and internal moisture 
eTfects. These crystals were received on a low bid from a previously untried 
vendor. 
channel analyzer is being utilized to check phototube-crystal resolutions. 
Other tests include temperature effects, noise, gain, and stability factors. 

The seventeen crystals Kill be returned to the manufacturer. The 200- 

Work csntinued on development of the gamma insensitive neutron detector based 
on the difference in pulse shapes between neutron induced and gamma induced 
scintillations. 
of-flight system in support of the Cross-Section Program. A circuit has been 
built and is being adjusted to provide a fast saturated pulse for timing pur- 
poses that may be generated by either a gamma ray or a neutron. 
also provides a slow pulse when the scintillation event is caused by a neutron. 

This new technique will be tried first in the neutron time- 

The circuit 

Fabrication of the Wide Angle Viewer continues. 
received from offsite vendors. 

Some of the parts have been 

All offsite bids for fabrication of parts of the profilometer have been 
received. 
by 50 percent. 
were held to seek ways of reducing fabrication costs. 
possible in only one component, the cell plug. 

The lowest possible fabrication cost exceeds our original estimates 
A supplement to the work order has been requested. Discussions 

This appeared to be 

The safeguards analysis problem was again programed on the andog computer 
to study the cases when the reactor loading is such that the maximum enrich- 
ment of plutonium is present. 

GAS COOIXD REACMR PROGRAM 

Variation of the Doppler Coefficient with S/M Ratio 

Assembly of the 1.92-inch dia. mockup fuel element, containing twelve Cali- 
brated iron-constantan thermocouples, has been completed. 
been sealed within its quartz containing tube and the system successfully 
evacuated to e l  micron Hg. 
cated. 
Coils of a special design for heating the 20-inch f'uel element with the 
induction heater have been successfully formed and tested. 

The element has 

The supporting graphite pieces are being fabri- 
Initid tests on this mockup assembly will begin in about two weeks. 

A S m a l l  computational error has been found in the analysis of the 1.92-inch 
k, data. The value of & for the dry case increased 0.7 mk, from 1.011 to 
1.0117. 

Rod Revlacement Analysis 

A subroutine which evaluates determinants of order ten or less by Crout's 
method of reduction has been written and has been debugged for the case of a 
three by three array. The precision for higher order determinants is now 
1 2 3 3 4 8 8  



being examined. 
has been made i n  order t o  provide more rapid convergence. 

A modification of the subroyJtine fcJr evaluating l a t t i c e  sums 

Input data representat ive of the GCR l a t t i c e  a r e  being prepared f o r  the F3 
program ir, order t o  compare a calculat ion of Af upon inser t ion  of control  rods 
to the  value predicted from the small source theory formulation. 

NONDESTRETIE3 TESTING RESEARCH 

Responsibil i ty f o r  this program was t ransferred from FPD t o  HLO on October 1, 
1959. The studies  on broadband eddy current t e s t ing  techniques were moved t o  
new laboratory f a c i l i t i e s  i n  the 3707-C Building. 
Methods Operation of Fm) f o r  continuation of the ul t rasonic  Lamb Wave research 
t h r ~ u g l l  the  balance of FY-60. The Iamb Wave work w i l l  be separately reported 
by FPD and will a l s o  be included i n  the  t o t a l  Nondestructive Testing Research 
portion of the k I O 0  Program monthly report  issued by HLO Programming Operation. 

Funding was provided Testing 

Qua l i t a t ive  agreement i s  being obtained between broadband eddy current probe 
output s igna ls  and the predicted pulse shape based upon analysis  of the case 
of a t e s t  c o i l  enc i rc l ing  a cylinder.  
used t o  compute a family of probe output signals f o r  metals of various conduc- 
t i v i t i e s  f o r  the  cy l indr ica l  case. 
purpose i n  the  broadband test as do the present ly  used impedance analysis  curves 
i n  the  single frequency case. 
the e f f e c t s  of thiclmess and presence of cracks will be obtained experimentally. 

The r e s u l t s  of the analysis  will be 

Such a family of curves will serve the same 

As i n  the s ingle  frequency case, c w e s  showing 

Special  a t t en t ion  was given t o  note the  e f f ec t  of  var ia t ion  i n  spacing between 
a f la t  test  c o i l  and the  test  specimen. 
c o i l  current drive,  such var ia t ion  shows up mainly as a change i n  amplitude of 
output s ignal ,  with some shape change due t o  the same f ac to r s  which cause the 
probe motion locus t o  be curved i n  the s ingle  frequency case. However, when the 
tes t  c o i l  i s  loaded t o  cause currents  t o  flow i n  it waich p e r s i s t  f o r  some time, 
a portion of the output s ignal ,  representing a very short  time in t e rva l  and 
consis t ing of high frequency signal components, var ies  with probe spacing but 
does not vary much as a test specimen conductivity i s  changed. 
the  broadband r e s u l t  of the e f f ec t  observed on s ingle  frequencies curves a t  
the  high frequency end. It i s  from th is  sect ion of the test c o i l  pulse output 
that information will be obtained concerning the spacing between c o i l  and test  
specimen. This e f f e c t  i s  s t i l l  under observation and study. Theory ind ica tes  
that this same e f f e c t  should be obtained without the c o i l  loading but  during 
the  time of rise of the s t ep  function dr ive from 0 t o  i t s  f i n a l  value. 

The broadband pr inc ip les  are t o  be applied t o  a nondestructive t e s t ing  problem 
of i n t e r e s t  t o  the Plutonium Metallurgy Operation. It i s  desired t o  measure 
nondestructively and independently the thiclmess of  a zirconium f u e l  element 
jacket,  and the  thickness of air gap ex i s t ing  between the jacket and the fue l  
element core. Tentative instrument spec i f ica t ions  have been establ ished f o r  
zirconium thiclmess and f o r  the air  gap thickness. 
measurements using a system assembled from laboratory equipment. 
design informatior i s  obtained, a laboratory prototype instrument w i l l  be assem- 
bled which can be used f o r  making spot measurements manually. 

In the case of impulse or  s tep  function 

This represents 

It i s  planned t o  make i n i t i a l  
When Suff ic ient  
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4 
A sawtooth pulse generator giyring a peak current of 0.3  ampere fo r  this applica- 
t ion  has been s e t  up, and i s  now providing excitation fo r  the s m U  (1/8-inch 
diameter) test co i l s  used. 
gap case are now being observed i n  order t o  determine the type of readout c i r -  
cu i t ry  required. 

Coil output signals for  the zirconium thickness-air 

TEST REACTOR O k R A T I O N S  

Operation of the PCTR continued routinely during the month. There were f ive  
unscheduled shutdowns; three were due t o  electronic failure and two were due 
t o  faul ty  bypassing technique. 

The 7-rod cluster  &el.experiment was completed during the month, and the 
low 240, 19-rod cluster ,  1 0 4 2  inch l a t t i c e  k, and f determination experiment 
was started. 

The following reactor improvement items were completed: 

(1) A safety platform and r a i l i ng  were i n s t u e d  on top of the reactor. 

(2) Micrometers were  ins ta l led  on the four corners of the reactor t o  check 
.the reproducibil i ty of the face closing. The micrometers proved that the 
face does not reproduce after each closing. Better reproducibility of 
reac t iv i ty  measurements can be obtained by correcting fo r  the  face posi- 
t i on  by using the differences between the average micrometer reading. 

(3)  - Braces were put across the ends of  the channel irons holding the control 
rod drive mechanism. The chaanel irons were previously supported a t  one 
end only and were not suf f ic ien t ly  rigid.  

The operating time of the TPR was divided between the c r i t i c a l  mass approach 
experiments and cal ibrat ion work on neutron temperature measurements. 

There were no unscheduled shutdowns during the month. 

The design and experimental layout of the automatic f o i l  counter scanner are  
w e l l  under way. 

BIOLOGY AND MEDICINE - 6000 PRCGRAM 

ENVIROINMENTAL SCmcEs 

Atmospheric Physics 

The reduction of all meteorological data pertinent t o  the past summer's US- 
persion experiments was completed and copies f o r  the Air Force compone&s were 
obtained. Machine processing of tk portable mast data was approximately 18$ 
complete. Retention of the IBM 702 computer at  least u n t i l  January 1, 1960, 
assured the orderly processing of these data. 

The taking of motion pictures of the various aspects of the dispersion pro- 
gram was a lso completed. These films a r e  being edited fo r  documentation on 
Project Green Glow'by the U. S. Air Force. 
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A base map showing agpropriate ccntour details and the location of' equipment, 
instruments, and sampling stations was prepared and printed locally. 
maps are to be used by the participants for streamline, trajectory, and iso- 
dosage analyses. 
Green Glow has been scheduled for November 3-5 for the purpose of planning 
analysis and reporting schedules. 

These 

A conference of the principal scientists involved in Project 

The first, results on the calibration of the automatic fluorescent pigment 
counters by neutron activation of the zinc and gamma ray spectroscopy were 
received from Analytical Chemistry. 
the most heavily loaded filters was possible, and the uncertainty of the cali- 
bration of the automatic counters was reduced significantly. 
of spuriorrs short-lived isotopes in the irradiated samples necessitated a 
longer decay time allowance prior to the assay of lesser 
brane filters. Results to date are for loadings from 
and assays for loadings from 10-5 t 
minimum significant loadings of 
prior to counting. 

An extremely precise assay of the ZnS on 

The presence 

oadings on the mem- 
to 10-5 g n  of ZnS 

10-7 gm are expected by Xovember 13. 
to 10-9 gm m y  require chemical separation 

The 

Sampling equipment at 200, 800, 1600, and 3200 meters from the source, includ- 
ing ground and tower stations, was readied for further dispersion and deposi- 
tion experiments. 

DOSIMETRY 

An analysis was completed of the data from the first 169 subjects given routine 
examinations in the Shielded Personnel Monitoring Station. 
obtained for the quantities measured were: 

The mean values 

Quantity Mean Value $I Standard Deviation 

@ p l K  128 19 

gm K/lb body weight 0.76 17 

mw 
mw 
w 

The results for 

2.9 

7.7 
60 

73 

31 

26 

potassium and cesium are similar to those obtained with other 

z Our whole-body counters, although there is evidence to indicate that some o 
results are l0-20$ low (see below). Results sucg as those found for Zn 5 have 
not been reported by other facilities. 
fluents and had been found in people in early measurements, analysis for 
Zn65 was made part of the routine of the SPm. 
in about 95$ of the subjects examined. 

nature of their water supply, but there is no noticeable difference between 
the subjects from these communities and from Richland. The students who spent 
the summer here on AEC Radiological Felhwships showed about the same distri- 
bution as Richland residents; the students were from widely scattered points 
in the United States but had spent the preceding school year in Seattle. 

Since Zn 5 is present in Hanford ef- 

S m a l l  quantities were found 
It was expected hat residents of 

Pasco and Kennewick might have larger body burdens of Zn 2 5 because of the 
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These fac';a suggest t l e  Fc i s ik i l i t y  that  a 
n9t  cme frcm Hmf3rd but is the resu l t  ~ f '  

good share of the observed Zn65 did 
geoeral fall-out. There have not 

~ 

Seen enoug3 v i s i to r s  from dist,act poir;ts t o  es tabl ish the general occurrence 
of !,?,n6'j; a man f r D m  Colorado showed sbat %he value found on the average 
locally;  a mari fram E m a n d  showed EO Zn65. 
pcr~e i i  by an obsemed wezk corielation that indicates the mounts of Zn65 
are  decreasing with t h e  af about the ra te  expected from radioactive decay. 
This would be expected f o r  fall-out but not for  a source such as Hanford that 
would be coztinuously sqp ly ing  new Zn65. 

The fall-out possibi l i ty  i s  sup- 

studies were made t o  confirm our ab i l l fy  t o  detect the smctll amounts :?:% that are of interest,. To avohi long counting times these had t o  be 
made on systems that gave higher co-mting ra tes  but that were s t a t i s t i c a l l y  
similar t o  the couiting of people. 
fo r  example, subjects contaicicg 0.4 m p c  2362 w i i l  not be detected about 16% 
of the time. OP $he other b d  subjects with no 22165 w i l l  be reported t o  
have 0.4 m p c  or mse aboJt 16$ of the time and 0.8 rnw or more about 4.5% 
of the t i m e .  

It can be said with fair confidence that, 

The diet of a p a r t i c d a r  l a c a l  family has been under examination by Analyti- 
c a l  Chemistry Operation fo r  some time. 
fo r  t 

The only significant source of a65 
It has contained an average of 2 cy,cc/gm s family h&s been their  milk. 

of Zn P 5, and the famiiy uses oEe gallcx per day. The husband, wife, and four 
children (ages 1 4  moths t o  8 years 
taimd between 30 artd 37 m p c  of 2116 

were exaxbed i n  the m. 
except for  an eight-year-old boy who 

Each con- 

containod 45 mw; he was considered the heavy milk drinker of the family. 
If these da$a are  rele-qar;t i n  the case cf the 2x265 i n  the general population, 
the 2.7 mpc average body burdec would be prDduced by an intake of about 0.1 
m p c  of 21165 pez day. If milk were tSe mcst crimon source of  2165, it would 
Pave t o  cmta in  atout 0.02 ypc/g~~.  

There i s  grming evidence that our calibration f x  potassium is giving us 
low res-LLts. Our 
results were 7.5, 14, azd 17% lower than the h s  fiamos values. 
these mer had a l s o  been counted a t  Argome, Haxwell, and the University of 
keds .  The resylts from +,hese laboratories were i n  good agreement with that 
from Los am- In addition,, derson asd Langha,m from Los Alamos recently 
reported Science 1 2  713 (1959) 

cate a very similar c x r e l a t i o n  but with about 154 lower potassium values. 

Three people have been counted here and at Los Alamos. 
one of 

a correlation between the ammt of 
potassium f per unit of body weigh f and the age of the subject. Our data indi-  

A subject was examined who had acquired a large body burden of plutonium 
i n  an accident over three years ago. 
daughter of Pu241, were detected wlth the large N a I  crystal  placed over the 
lungs and over the l i v e r  (these were the only positions used). 
r a t e  was the same as  tha$ that would have been obtained from 1 m p c  Am241 i n  
the lung cavity. 
that of Pu, 1 rnw would be equivalent in t h i s  case t o  approximately 40 mpc 
of Pu239. 
but calibrations f w  this cvmter  have net been coqleted.  

The 60 Kev gamma rays from Am241, a 

The counting 

If the biological elimication rate of Am is the  same as 

X-rays were detected with a th in  N a I  crys+,al placed over the chest, 

Trouble developed with the l i c e a r i t y  adjustment of the large N a I  counter 
system. The nature of the d i f f i cu l ty  was not found but an al ternate  method 
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cf adjustment was found. 

Two new standard posi t ions f o r  the la rge  NaI counter were prepared t o  give 
less s e n s i t i v i t y  i f  it i s  ever needed i n  the examination of a grossly con- 
taminated subject .  
those of the regular  posi t ion.  

Tests contirrued on the reproducibi l i ty  of various pa r t s  of the precision 
long counter. The posi t ion of the e f fec t ive  
center and the e f f e c t  of sca t te red  neutrons were measured f o r  several  d i f -  
fe ren t  neutron sources f o r  the  precision long counter and our standard long 
counter. 

These posi t ions give s e n s i t i v i t i e s  about 1/4 and 1/8 

Results have been very good. 

The National Bureau of Standard's secondary kandard  of neutron emission 
was borrowed and used t o  check the ca l ibra t ion  of our Ra-Be, Pu-F, and Pu- 
B e  sources and t o  ca l ib ra t e  our  long counters. 
appear t o  be within 1%. 
source (a Ra-gamma-Be source) w a s  measured w i t h  paraf f in  and with polyethy- 
lene double moderators t o  be 0.2 MeV. 
MeV from cloud chamber measurements and 0.17 MeV calculated from gamms ray 
emissions and cross  sections.  

The r e l a t i v e  ca l ibra t ions  
The average energy of the neutrons from the  Bureau's 

This i s  i n  disagreement with 0.3 

INSTRUMENTATION 

After eight months of continuous sa t i s f ac to ry  use i n  the 329 Building, the 
s c i n t i l l a t i o n  t r ans i s to r i zed  combined alpha-beta-gamma hand and shoe counter 
has proved i t s  r e l i a b i l i t y  and will now be used f o r  plant  drawings. After 
completion of the  drawings, the instrument w i l l  be demonstrated i n  various 
buildings throughout the plant .  

The laboratory ex2erimental alpha a i r  monitor c i r c u i t r y  was modified and 
was i n  experimental operation fo r  the month. 
fabr icated f o r  the a i r  monitor t o  prevent air-bypass of the  f i l t e r .  The eir 
flow through the f i l t e r  i s  being increased t o  provide b e t t e r  s ens i t i v i ty .  
This a i r  monitor uses a coincidence counting technique with e,qeriments dur-  
ing the month providing information of the t o t a l  alpha count t o  coincidence 
count r a t i o .  
rate t o  10 CFM, the  instrument w i l l  be able t o  de tec t  10 Mpc of Pu239 
( 2  x pc/cc) i n  25 minutes or  one MFC i n  four hours. 
counting method, t he  e f f e c t s  of radon-thoron buildup are eliminated. 

A new detector  head i s  pa r t ly  

With the proper r a t i o  determined and with the increased air flow 

With the coincidenc 

Alarming c i r c u i t  device experiments f o r  the personally-carried personnel 
alarming dosimeters continued. The alarming devices are only a few cubic 
centimeters i n  s i ze  and a re  being developed t o  ac t iva t e  01- alarm after an 
accumulated dose of 50 m r  has been received with provision f o r  adjustment of 
alarm point as desired.  
producible t o  +-5 percent.  

Development c i r c u i t r y  work was coinpleted on the logarithmic, three-decade, 
s c i n t i l l a t i o n  remote area monitor. 
decades from 10  mr/hr t o  10 r/hr with e s sen t i a l ly  gamma energy independent 
response above 90 Kev. Excellent beta response i s  avai lable  using a three 
mg/cm2 l i g h t  sh i e ld  around the terphenyl-in-polyvinyltoluene detector .  
logarithmic units are now being fab 

Thus far, the un i t s  have proved t o  be l i n e a r  and re -  

The logarithmic response covers three 

Two 
one eventually t o  be used as - 
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a demonstration model. 

Invest igat ions of the various plant  area rad ia t ion  background conditions axe 
es sen t i a l ly  complete f o r  the  standard o r ig ina l ly  proposed points.  
invest igat ions w i l l  be undertaken l a t e r  as required. Only qua l i t a t ive  informa- 
t i o n  i s  being obtained and all information i s  chart  recorded. 
obtained a t  each loca t ion  will be d i s t r ibu ted  after it i s  compiled and recorded. 

Special 

The information 

Some experimental c i r c u i t s  have been completed f o r  a s c i n t i l l a t i o n  detector  
and chopper-transistor c i r c u i t  f o r  a portable, battery-operated, beta-gama 
dose-rate meter. Two experimental prototype un i t s  will now be fabricated.  
They wfll be the s i ze  and general shape of a standard HAP0 C-P instrument. 
S t a b i l i t y  of t he  c i r c u i t s  has proved t o  be excel lent  thus far. 
cu i t ry  can be e a s i l y  incorporated i n t o  f ixed U O  VAC-operated equipment by 
merely subs t i t u t ing  t r ans i s to r i zed  power supplies f o r  the b a t t e r i e s .  Full 
sca le  meter, first range, stable s e n s i t i v i t y  can be one mr/hr using a 50 micro- 
*re meter. 

The same c i r -  

The same u n i t  caa e a s i l y  drive a 10 t o  50 mil l ivo l t  recorder.  

A good, s table ,  two-transis tor  emit ter  follower c i r c u i t  was developed that 
will e a s i l y  dr ive  1,000 f e e t  of coaxial  signal cable. 
impedance of 200 K ohms. Power requirements are only 75 microamperes from 
a four-volt  battery. 
than 2,000 hours. 

The uni t  has an input 

A miniature mercury c e l l  ba t t e ry  l i f e  is  thus grea te r  

Experimental work i s  progressing smoothly on a logarithmic t r ans i s to r i zed  
count-rate meter of compact s i z e .  
i n  coverage with e r ro r s  of les 

100 mi l l i vo l t  pulse. 
recorder. 

The present c i r c u i t  exceeds four  decades 
than k5 percent. Eventtlal coverage will be .. 

The lnit w i l l  dr ive a standard 10 t o  50 mil l ivo l t  char t  
f i v e  decades from 10 c/m t o  10 2 c/m with input requirements. of a negati--e 

Experimental work is progressing on a t r ans i s to r i zed  compact decade scal ing 
instrument. 
reg is te r -dr iv ing  c i r c u i t  and r e g i s t e r .  Input pulse requirements will be as 
s t a t e d  f o r  the log  count-rate meter. 

This will encompass three t o  four decade scal ing units and a 

Light pipe and special ized s c i n t i l l a t i o n  detector  invest igat ions continued 
during the  month. 
f o r  measuring approximate be ta  dose rates i n  solut ions of various s ing le  radio- 
isotopes and i n  various animal organs a t  Biology, is now fabricated.  
completed probe i s  being evaluated with a four-inch long l i g h t  pipe with an 
ef fec t ive  diameter of 0.125 inches. 
re la t ionship  between dose rate and count rate i n  solut ions of Cs137, 1131, 
and SrgO. 
t i ons  and count rate i n  solut ions of Pu239. 

The combination light pipe and detector  probe, t o  be used 

This 

This probe was used t o  determine the  

It was a lso  used t o  determine the  re la t ionship  between concentra- 

Experimental work was started on a two-inch by seven-inch ac t ive  face a rea  
s c i n t i l l a t i o n  probe f o r  alpha detecting. 
face a rea  alpha s c i n t i l l a t i o n  probes are now being fabricated.  
have no increase i n  background counts, from the usual one t o  two c/m, i n  a 
Ra gamma f i e l d  of f i v e  r/hr and are insens i t ive  t o  be t a  with proper amplifier 
c i r c u i t  adjustment. 
fo r  Pu239 alpha p a r t i c l e  detect ion of b e t t e r  than 10 percent. 
ings a r e  t o  be fabr ica ted  of very t h i n  stainless steel fo r  ease of decontamha- 

Several two-inch by four-inch ac t ive-  
These probes 

The two-inch by four-inch probe has a uniform geometry 
The probe hous- 
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tix. 
szd &.hey are  ccn-min:i-cphoni:. 

Nme cf the pr:lbes a re  affect,zd by tem-perature c r  humidity var ia t ions  

An instrument zsing 9 +,hermistor was develcped f o r  BiolGgy t o  determine res -  
pirst2ry Eeaswements of a i d s .  
pla:r.ement sf a i r  w d  the volme of air displaced by the animal. It was SE- 
cessfu l iy  5enGnstrated t o  Biology personnel. 
c-hart-res?rded. 
Yccted u i c g  rats. 
my tLme. 

%e instrument measures the  r a t e  of d i s -  

The information obtained i s  
Vclume changes as snail a s  0.03 c-dbic centimeters were de- 

The curve slope id in ra t e s  the r a t e  of displacement a t  
A f i n a l  nodel mil; i s  now being fabricated.  

F a b r i c a t i x  was completed on. the experimental prototype completely t r a n s i s -  
?;xized c w n t - r a t e  meter plus loudspeaker-indicating combined alpha-beta- 
gamma detect iag F;lst,rument. 
unit, operatss from ll.0 VAC maills and only oce s c i n t i l l a t i o n  probe is used 
f o r  alp-ha-beta-gama detection. 
caused p-dses  and +,he semnd speaker prsduces eas i ly  discernible  1 .0  KC notes 
f o r  beta-gama-caused pulses. 
fo r  alpha-orily readings or  alpha-beta-gamma readings combined. 

The un i t  is now being tested and debugged. The 

One spesker produces loud "pops" f o r  alpha- 

The count-rate meter indicat ion i s  selectable  

The ins t ruc t ion  manual f o r  the Radio ltelemetering Network data s t a t ions  
i s  about one-half completed. 

The ckassis,  s teer ing,  and dr ive mechanism f o r  a small robot was b u i l t  and 
the fabr ica t ion  of an sccura+,e olomeTer i s  i n  progress. 

WASHINGTON DLESIGNATED PROGRAM 

The mass spectrometer f o r  this program has been providing analyses of the 
samples fwriished this month. 

Study of the icn op5iss of the ion s c u r c ~  region continued through the use 
of two dinerisionaJ. equipotent ia l  p lo ts .  
f i e l d  i n  the v i c i n i t y  of the ionizFrg fi lament.  The importance of l o c a l  
f i e l d s  and geometry of the  t r i p l e  fi laments on the over -a l l  transmission 
and focusing propert ies  of this d e s i g c , i s  under invest igat ion.  

m e  sample sens i t i - r i ty  of t h i s  instrmnent is  l imi ted  among other  things 
by (1) the  t ransmiss im of the ion source, and (2) the i n t e n s i t y  of impurity 
ion peaks in the  mass region of analysis .  It i s  probable from the  var ia -  
t i c n  i n  sample s e n s i t i v i t y  observed for  d i f f e ren t  loadings of the  same quant i ty  
of sample material tis8 f r D m  preliminary analyses of the source ion opt ics  
that sample fiiament geometry is an important fac tor  a f fec t ing  the  source 
transrnissj.cn. Tungsten ribbon which has been used as the  sample filament 
mater ia l  i 6  d i f f i c u l t  t o  form i n t o  the required geometrical shape and tends 
t o  warp badly when heated. 

ions o r ig i r a t ing  from a potassium impurity inherent iz l  tungsten. A notable 
improvement i n  the  geoinetric s t a b i l i t y  of the sample filaments and i n  the 
elimination of po+assium as a trmiblesome impurity has been achieved by the  
subs t i tu t ion  of rherium f o r  tungsten as the sample filament material. 

The p lo ts ,  thus far, show a weak 

Sample s e n s i t i v i t y  l i m i t i  
have been observed at masses 234 and 236 a re  due t o  

http://transrnissj.cn
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CUSTOMER WORK 

Weather Forecasting and Meteorology Service 

Type of Forecast Number Made $ Reliability 

8-~0ur Production 
24-Hour General 
Special 

93 
62 

84.3 
81.1 
89.6 

Both average temperature and total precipitation were near normal. 
vere no important extremes. 

There 

Instrumentation 

Fabrication was completed in the 328 Building Electronics Shop on eight, 
latest design, plug-in transistor amplifiers. Fabrication also was completed 
on 15 additional amplifiers and 1 5  transistor count-rate circuits for  use in 
plant portable instruments. All 38 units worked satisfactorily. This ampli- 
fier and count-rate circuit has been standardized and will be used in many 
varied applications. 

Fabrication work continued on 12 scintillation gamma criticality alarming 
units. These operate from ll0 VAC =ins and will be installed in various 
300 Area buildings. 

Fabrication continued on three G-M tube detector, transistorized circuit 
alarm monitors for Redox. Alarm levels of 0.1 to 5.0 m/hr will be available. 

Fabrication continued on a prototype, transistorized count-rate meter plus 
loudspeaker, alpha-only, ll0 VAC-operated monitor which can be used with 
either a scintillation probe or an air-proportional alpha probe as desired 
by the operator. 
"Cart -Poppy" vehicle. 

The unit w i l l  fit directly, as a replacement, in the plant 

Two new scintillation neutron detecting probes were assembled and tested 
for use wlth the portable combined scintillation and BF3 transistorized slow- 
fast neutron meters. 
new scintillation probes are about one-half inch smaller in diameter than were 
the original probes. 

These have proved to be excellent in field tests. The 

Advice was rendered concerning the conversion, as previously demonstrated, 
of existing mica-window G-M-tube lead-pig counters to a scintillation detector 
at 100-D Area. 

Advice was rendered and circuit diagrams given to the Radiation Protection 
Operation concerning the use of the scintillation logarithmic area monitors 
for use at various plant sites in the 614 B u i l d i n g  
cate some 10 to 15 self-contained and recording units. 
to the ones proposed for the 105-N B u i l d i n g  except the three decades w i l l  
extend from one mr/h to one r/k. 

It is proposed to fabri- 
These will be similar 



Fu_?Cs ksre r?:zived f n x ~  t;Se PLz? La-m&fy Q e r a t i x  ts desitg and fabricate 
a promtype e x v e y o r  systeni fx- +,lie pr2po;ed l amdq j  monitor. 
can evertually be ,;sed t c  autoznatlcally monitx alpha, beta, and gamma con- 
Tmrir_aflon ox ail ~ l a t  c c v e r U s  snd l ab  coats i n  use. 

A E ~ L E s - ; ? ~  estimate ;f tLme and naterial cos ts  for the  develo-pment of a 
d ik i t a i  +-xi2 r3x r4 ixg  instrmes;t Yas corrpile3 t o  be forwarded t o  the Army  
C o r ~ s  >f Eng.Pr,e?rc-, Walla Walla . 
Azcegrar1:;e C,,?sts werz co-qleted oc seven new C-P instruments. 
65 nex mits wdll be purchased l a t e r .  

Field tab53 ml demmstrations continued on the sc in t i l l a t ion ,  t ransis tor ized 
ceiitron in s t rmems ,  on the csmbinea portable alpha-beta-gaIDma instruments, 
3nd 33 *,he lo'dispeaker-meter G-M instruments. 

This system 

Approximately 

A n a i ~ g  C=r?nput;e;- 

The stirred c h e m i a i  dissolver study was completed. 
favorably tri eqec%ed valGes. 
month. 

The resu l t s  compared 
A report i s  i n  progress and w i l l  be issued next 

The Goodyear (GEDA) m-alcrg c m p t e r  vas moved from the 326 Building t o  the 
nsw per?nanent location i n  ROOD 6 sf the 3707-C Building. 
f a e i l i t y  a lse  has 8 L i t t c  IligitCL Different ia l  Analyzer (DDA) and a ten- 
arirpiifier Donn-er ccJrrp'xer, bcth 2f ?$hich are available for  use i n  the 37074 
Building by aryoxe vko sc desk-et. 
i s  scheduled t o  be shigpkd from %he f acyxy  late i n  November for  ins ta l la t ion  
i z z  t'k axial9g compL,ter f ac i i i fy .  'E-e adaition of the EASE nil1 approximately 
dcubie the capacity cf tk  facilif;.. 
roi;tir-e or.cratfcn i n  2anmry. 

Planning -Y&S st,arter% tk i s  month OE replacing the troublesome lead connections 
iL Xhe GEDA pS;rc&ay. 
presest, corjtacts x i t k  mes  of s t ~ n - l l e r  design and r e l i a b i l i t y .  
5icn shoaj .  irr,yrose the conpuzer atiC,i_Lization cocsiderably. 

Au eLec5rmir: t,rar_;port lag simuia",r i s  being designed based on informtion 
obtaized frsn, Boeing Airplme Company, and u t i l i z ing  the principle of time 
darnair: s-pthesis .  

The analog computer 

A Berkeley EASE electronic analog computer 

l 3 e  new computer i s  expected t o  be i n  

It i s  plar ied t c  have a complete replacement of the 
This modifica- 

Ootics 

Internal Diameter Optical Microinecer - Detailed design drawiogs have been pre- 
pared fo r  an optical  device which will be used a t  105-C Fuel Examination Fac i l i -  
t i e s  fcr  meastiring the intern& d2ameters cf irradiated fue l  elements. 

Scratch Depth Illumir-ator - Design &ravings a re  being prepared fo r  components 
which will ariapt the 105-C underwater micrcscope in to  a scratch depth measur- 
ing micrxcspe. Witc this unit  it w i l i  t e  possible t o  measure and observe 
the depth contrjurs of pit,; and scratzhes i n  the surface of i r radiated fuel  
elements. 

1 2 3 3 9 1 1  
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Infrared Radiation Ratio Pyrometer - Fabrication of the mechanical components 
of the radiation pyrometer is 90 percent complete. 
components have all been ordered and many have been received. It is expected 
that the unit can be installed on the metallograph in 326 B u i l d i n g  ear ly  in 
December. 

Electronic and optical 

Cave Periscope for Purex - At the request of I). A. Snyder a periscope has 
been designed which provides a true color view of the interior of a high 
level cave in the Purex sample gallery. 
of over 30 degrees at about lX magnification. 

The periscope gives a field of view 

Manager 
PHYSICS AND INSTMBlENT RFSEARCH 

HANFORD LABORATORIES OPeRA!I!ION 
A N D l E m L O m  

PF Gast:mcs 

1 2 3 3 9 1 8  



HW-62587 
mmm B -27 

m 
Q w 

m o w a, w 

s? 

-P 
m 
d 
d 

m 
m 

m 
d n 

z 

m o  o u  

0 

tc cu 
\ 
0 
t-i 

? 



B -28 n 
m 

0 a, z * 0 0 
2 z 

Ln m m 
a, * *  a, a, 

>r 
m 
a, * c 

c 
P 

I 

I! 
! 
E 
c 
c 
c 

c 2 
i 
1 
I < 

i 
I 
I 

0 z h z 
s 
2 I 

I 

X 

td) 
a, 

iT 
a, 

I 
4 
m 
a" 
8 
k 

I 
0 
& 
k 

rl 
0 
3 

8 

. 2  

k -  o o  
rl 

* *  
? P  
dLd 

8' I 

3 
\ 
0 
rl 

a 
\ 
0 
rl 

7 
\o 
\ 
0 
rl 

rl 
\ 

41 

k 

u1 
S B  0 
0 k 
Er la 

h o 
$k 
8 
P 

zl 
k 9 rcs 

H 
VI 
H * 

P) 
bo 
k 
0 
24 



g 

k 

B 
A 
w 

(H 
0 
E 
0 

B -253 dl 
m 
a, w 

kk 
a 
h 
0 
rl 
k 

i 
d 
P 
d 

-+) 

1 k 
z 
d 

!i 
0 
k 
F9 

d 
d 

4 
2 
op 
Q i . 

k 

d 

* B 0 
rl 

W '  
!3 



B-30 

I 
I 

c; 1 2 3 3 4 2 2  
d 



c -1 

Chemical Research and Development 

RESEARCH AND ENGINEFXING 

FISSIOMABLE MATeRIALS - 2000 PROGW 

IREIADIATIOMS PROCESSES 

Decontamination of Reactor Coqonents 

The corrosion of carbon s t e e l  when coupled t o  304-L s t a in l e s s  s t e e l ,  t o  Inconel, 
o r  t o  zirconium and immersed i n  various decontaminating solutions was studied. 
Coupled specimens were ro ta ted  i n  the cleaning solutions t o  simula+A flow of these 
solut ions through a loop. In c i t r a t e  an6 bisulfate  solut ions,  corrosion of carbon 
s teel 'was faster by f ac to r s  of two t o  three when coupled t o  these metals than when 
uncoupled. Coupling t o  Inconel produced the grea tes t ,  3dr-L an intermediate, and 
zirconium the l e a s t  increase i n  corrosion r a t e .  Coupling produced no increase i n  
corrosion rates for samples exposed t o  oxalic ac id  solutions.  
of cathodic material t o  that of the anodic material  i n  couples has a large e f f e c t  
on corrosion r a t e s  determined i n  some decontaminating agents and must, therefore,  
be considered i n  all corrosion tests. 

Neither heating f o r  two hours a t  125 C nor adding 0,Ol M KMnO4 reduced the effect ive-  
ness of corrosion inh ib i to r s  present in praprietary Wyandotte b i su l f a t e  cl- eaners . 
Carbon steel corrosion rates i n  locally prepared bisulfate cleaners having thiourea 
or  R o u e  81 as inh ib i to r s  were sa t i s fac tory  a t  60 C, but prohibi t ively high a: 
90 C Iron( 11) cyld iron( 1111, espec ia l ly  the latter, increase car5on steel c o r ~ o -  
sion rates markediy when present i n  Wyandotte b i su l f a t e  cleaners,  

The r a t i o  of the area 

Decreasing the temperatwe from 60 t o  25 C i n  the secocd s t ep  cf a caustiT 
permanganate-Wyandotte 75 cleaning cycle reduced decor?tsminatics fact.ors m stain- 
less steel about seven but d id  no+, af fec t  carbon s t e e l  decontaudnstiola. 
r e s u l t s  are similar to  those obtained previously with the UACE process wken 5% 
temperature was reduced from 90 t o  60 C .  

Tks? 

U r a n i u m  Oxidation and Fission Product, Vola t i l i za t ion  

Fission product release from uranium irradiated t o  low level and heated i n  an 
i n e r t  atmosphere was fu r the r  investigated.  
to y ie ld  information on the  mechanism of f i s s i o n  produet re lease  a6 w e l l  BS jtieldicg 
more data on the  total amunts released. 

' 

Results are  incomplete but are expected 

Equipment is  being readied for a meltdown t e a t  on a "cold" fu l l  scale  aluminum clad 
Hanford fie1 element held in a Zircaloy tube. 
serve the mode of meltdown and t o  determine the intemetall ic react ion prcducts. 

The purpose of  test w i l l  be t o  ob- 

HW-60689, "Release of Fiss ion Products from Uranium Heated In A i r , "  by R. K. Hilliard,  
was issued. 
was prepared. 

The rough draft on the re lease  of f i s s i o n  products i n  s t e m  atmspheres  

1 2 3 3 c 1 2 3  



The f a c i l i t y  for  high exposure uranium experiments neared completiioc. 
purchased compcnents in transit caused some delay. 
nighly irradiated specimens and to sample the  resulting solution was designed. 

Damage t o  
Equipment t o  diesolve the 

Effluent Decontamination 

Research was i n i t i a t e d  t o  obtain data that w i l l  assist wi th  design of  waste dispcsal 
processes f o r  the NPR reactor. 
+,he evaluation of decontamination with s o i l s ,  such as would be u+,ilized with c r i b  
disposal.  S o i l  react ions between strontium, ruthenium, iron, and cohait  isotopes 
in typ ica l  decontaminating solut ions will be studied f i rs t .  

I n i t i a l  laboratory s tudies  w i l l  be directed toward 

ha1yt ica . l  Services 

Blood and ur ine Na24 was measured from i ts  2.76 Mev photo-peak by gamma apeczrs- 

Carrier-free Te-1132 was prepared f o r  rmiLtichanne1 analyzer ca l ibra t ion  by modifying 
a USlJBL DIP-aR-32 method. After Dowex-1 adsorption of Te, it bas eluted wirh diiuTe 
hydrochloric acid, adsorbed from 2 N HC1 by Dowex-50, and f i n a l l y  elul5.d w i t h  3ilute 
n i t r i c  acid.  
during ca l ibra t ion .  

P h O t O E t q  

Having Te i n  the  n i t r i c  ac id  system avoided v o l a t i l i z i c g  ( losing)  ‘E 

Sellai t ivi ty  cf impUrity determinations on heliun gas has bean reduced r’x the gpn 
range. 
the 100-DE Gas Maritime Loop. 
to the  325 Building f o r  gas caromtographic anslysia.  
oxygen, carbon mnoxide, and carbcn dioxide. 
usicg a single  sample. 
CQ2 was su5sequentl.y determined by switching t o  a si l ica gel cclumn. 

Beginning a t  monfh end, regular acalysis of P32 concensrsticns in farm prcduce vas 
5eg.u. 
separated as magnesium arrxmnium phosphafe f o r  be+& countir;gJ Yield bas been 96-98 
per cent,. 

Impurit ies were concentrated by trapping a t  l i q u i d  nitrogen tewc?afure a t  
The charcoal. t r a p  was held at, -135 C d u - i q  d e l i v e v  

Impurities included aitrcgeri, 
A Seckmn Tvo-Co lm Valve permined 

After  using a molecular sieve Column f o r  mer i q u r i t i e e :  

Ashed s m p l e s  are being dissolved i n  n i t r i c  ac id  and phospkorous i s  bemg 

Sulfur and chlorine were found by X-ray spectrometry i n  a 10 mg quact i ty  of material 
found i n  a cross-header a t  100-D r e a c b r .  Zinc and magnesium each represented about 
0.5 per cent of the aaterial. Emissicn spectmgrsphy a l so  shcwed t races  of cdc-lum, 
copper, and iron. 

A signiiicarrt, number of physical  propert ies  - viscosi ty ,  densi+,y, thermal conductiv- 
i t y ,  vapor pressure, freezing point,  boi l ing point, aad ka t ,  c3pacit.y - have bcen 
determined f o r  numerous decontaminating solut ions of New Production Reac+,or i n t e re s t .  

Ionium and Pro+actinium. 
Essen+.ially pure PaZS a c t i v i t y  was obtained. 
i n d i c a t ~ d c ~ 9 0  per  cent  recovery can be expected i n  uncomplicated chemical systsrns. 
A solvent extract ion method and an ion exchange method wer? employed t o  sepsrate 
chemical thorium from samples. 

Special  method development and appl icat icn vere continued. 
Protactinium-233 tracsr experimnts  

Thcrium (chemical) spike rewvery  varied widely 
‘WsxiS 

4 
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w i t h  sample type. Sulfate  w a s  found seriously t o  a f f e c t  the n o m 1  re s in  absorption 
behavior of thorium. 
purif ied thorium f rac t ions  is being used t o  estimate the Th23o/Th232 isotopic r a t i o ,  
Refined measurements await rcass spectrometer cal ibrat ion.  

Along v i t h  thorium analysis  alpha d is in tegra t icn  rat.e of 

SEPARATIONS PROCESSES 

Dissolution of Nickel Coating 

As noted previously, nickel  coat.ings deposited on aluminum by the Unigen Prccess 
convert rapidly ( f ive  minutes o r  l e s s )  t o  an equilibrium form when heated t o  300 C 
o r  above. Dissolution of coating i n  the  equi l ibrated form occurs much nore rapidly 
i n  d i l u t e  n i t r i c  acid than does the "as deposited" form. A survey of  equi l ibrated 
coating dissolution rate vs. n i t r i c  acid concentration i n  the range 0-1 M was made. 
Calculations based on these rate data, similar rate data f o r  the dissolut ion Or" 

ingot uranium, and on the surface area of uranium normally present i n  a dissolver 
heel indicate tha t  a 0.5 mil coating could be removed i n  one hour i n  boiling, 
d i lu t e  (C0 .2  M )  n i t r i c  ac id  with a loss of uranium t o  the solution of less than 
0.1 per  cent of the heel. 

Processing i n  Hot Semiworks 

Miniature mixer-settler tests of a poten t ia l  flowsheet f o r  recovery and pur i f ica t icn  
of plutonium-238 and neptunium-237 by TBP solvent extract ion i n  Hof Semiworks 
equipment indicated excel lent  recovery of both nvsterials and adequate f i s s ion  prc- 
duct decontamination. The flowsheet version tested i n  these runs assumes dissolu- 
t ion  of the irradiated NpO2-A1 t a rge t s  and adjustment t o  a feed composition of 
1 M HNO3, 0.75 M Al(N03) This feed ( a t  a r e l a t ive  flow of  100) i s  tcontscted 
wi th  30 per  cent TBP con & ining 0.01 M n i t rous  ac id  at  a r e l a t ive  flcv of 50 and 
a t  a temperature of 40 C. Under these conditions of l o w  ac id i ty  and high riitrcus 
acid the neptunium is converted la rge ly  t o  inextractable  neptunium(TJ 1 a n i  remains 
i n  the aqueous waste. Plutonium i s  e f f i c i en t ly  extracted,  however. F ,a ther  parti- 
t ion  of plutonium and neptunium is accomplished i n  the scrub sec t io r  where +,he 
organic stream (at  a r e l a t ive  flow of 50)  is contacted with a low acid (0 .5 M HNOq) 
scrub a t  a r e l a t i v e  flow of 25. 
second column i n  which the organic extract is  contacted v i t h  0.3 M H M O 3  9.015 M 
ferrous sulfamate, 0.02 M sulfamic acid a t  a r e l a t ive  flow of 25. 

"he plutonium is s t r ipped from the orgaEic in a - 

I n  a miniature mixer-sett ler run using neptunium-237, plutonium-239, and ea. one 
per cent  l e v e l  f i s s i o n  products, the plutonium loss  t o  the aqueous waste in The 
first column was only 0.02 per cent while the loss t o  the organic waste i n  the 
second column was only 0.004 per cent.  Decontamination f ac to r s  were >7.4 x lo3 
f o r  Zr-Nb, 55 f o r  Pu, 370 f o r  Np, and 120 f o r  Pa-233, ( the  daughter of  Np-237). 
These decontamination fac tors  are considered quite adequate. The low rutheniua 
decontamination is  t o  be expected f o r  these conditions of l o w  ac id i ty  and the 
necessary addi t ional  ruthenium decontamination should be readi ly  obtained i n  the 
f i n a l  ( sp in )  plutonium cycle where the extract ion column w i l l  be operated a t  
conditions of high ac id i ty .  



In t h i s  flowsheet, the neptunium-bearing aqueous waste from the firsf coluinn i s  
ac id i f i ed  and the neptunium recovered and p a r t i a l l y  decontaminated by a cowen- 
t i o n a l  neptunium(IV) TBP extract ion flowsheet very similar t o  that used f o r  the 
pas t  several  months t o  recover neptunium from %he Purex plant .  
mixer-settler t es t  of t h i s  flowsheet with the  waste from the above described ~un 
(adjusted t o  4 M EiNO3, 0.44 M A l ( N 0 3 ) 3 )  gave very low neptunium waste losses of 
0.1 per cent t o  t he  extract ion column aqueous waste and 0.06 per c, =at t o  the 
s t r i p  column organic waste. 
,300 f o r  ruthenium, and>5000 f o r  plutonium. Since the neptunium product from 
t h i s  oBeraticn w i l l  be processed t h o u g h  an anion exchange cycle f o r  f i n a l  
pupification, these decontaminations should be more than adequate. 

IC i s  believed that, this flowsheet, which is compatible w i t h  exis%ing o r  s l i gh t ly  
mcdified Hot Semiworks equipment, minimizes the poss ib i l i t y  of d i f f i cu i%ies  a r i s ing  
from processing the highly alpha-active plutonium-238. The magnitude of e f f ec t s  
produced by the high alpha a c t i v i t y  of plutonium-238 i n  th i s  and other po ten t ia l  
so2aent extract ion flowsheets will be evaluated i n  experimental s%udies planned 
f o r  the near future and employing three gams of  plutonium-238 recently obtainsd 
from the Savannah River Laboratory. 

A miniature 

Decontamination f ac to r s  were 1.2 x 103 fo r  Zr-Nb, 

Analytical  Se-rvices 

Stack gas measurements of 1131 and Rd03-106 were made by gamma speetrcmetry and 
zcmpared favorably with the routine beta counting results. 
eliminates four  d i s t i l l a t i o n s .  A one hour reduction i n  analysis  time has, thus, 
resu l ted  from replacing da i ly  Seta  counting w i t h  gamma energy analysis  plus a ,  
weekly t o ta l  beta analysis .  

Use of gamma techniques 

Semiwmks Waste Calciner Prototype 

The fluid-bed ca lc iner  operations were initiated using simulated ICPP -vas% 
(2.0 M A.l(N03)3, 1.0 M HNO3, 0.15 M NaNO 1 as feed and I C F P  waste 
produced calcine as s t a r t i n g  bed materia?. Four runs, each 4.3 t o  6.3 h C u z 3 '  
dxration, have been completed. 
rates werd 10 t o  20 l i te rs /hour .  
smooth and trouble-free.  

aemivork=, 

Bed temperature i n  all runs was 500 C; feed 
Operation of the ca lc iner  has Seen rela*iv?ly 

Super f ic ia l  f l u id i z ing  air  v e l c c i t i e s  of 0.5 %o 1 . 5  ft/sec have h e n  tried. Minimum 
f lu id i z ing  a i r  ve loc i ty  is  abous 0.3 f t /sec and v e l c c i t i e s  of 0.5 t o  1.0 f t / sec  ha= 
provided gocd f lu id iza t ion .  
adequate f lu id iza t ion  i n  6-inch-diameter ca lc iners  a t  other  sites. 
atcve about 1.0 f+,/sec result in excessive slugging a t  the bed height tested 
(about 28 inches, expanded). 
t i on  a i r  rate requirements, modifieations i n  the  f lu id iz ing  gas design are 
prclgress and modifications i n  the  scalping cyclone design are contemplated. 

This compares t o  about 1 .5  ft/sec requirements f o r  
Velocit ies 

As a result of these lower-than-expected f lu id iza-  
i n  

In the runs thus far f i n e s  Zrom the scalping cyclone (about 10 per cent by weight 
of tfhbEt%&-overflow "product") have not been retulmed to  the bed. This condition 
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requires that seed material be formed within the bed by ei ther  a t t r i t i o n  o r  
atomization or both. 
s i z e  i n  the bed can be reduced t o  undesirable s izes  by atomizing air  to feed 
volume r a t i o s  of about 360. 
agglomeration) occurs a t  atomizing air t o  feed ratios of about 250, 

Untapped "product bulk dens i t ies  have ranged from 0.67 t o  0.80 g/cc, w i t h  the 
density generally increasicg with decreasing atomizing a i r  rates. 
density of the f ines  removed by the scalping cyclone has ranged from 0.2 t o  0.45 

Despite the lack of f ines  returned t o  t he  3ed, par+,icle 

Pa r t i c l e  size build-up (including excessive 

The unzapped 

g/cc. " 

ANL Fluid-Bed Calcination Studies 

Exploratory s tudies  a t  ANL on fluid-bed calcinat ion of aimula+,ed Purex 'formaldehyde- 
killed' and threefold concentrated ac id  wasfe have beer: concluded. A slumnary report, 
is being m i t t e n  by ANL personnel. 

Studies reported t h i s  month consisted of fwo 6 -hou  runs using a 100 : 1 diiut,icn 
o f  ICCP waste as radioactive t r ace r  i n  the feed. 30th runs mre a t  a bed tempera- 
t u re  of 500 C and a feed rate of 4.8 l/hr. One run  was made w i t h  120 g/l sugar i n  
the  feed while the other  contalned no addi t ive.  

During the run without sugar the Venturi scrubber and adsorber w r e  by-passed. 
Radiation from half-hour samples of f i l t e r  deposits f k o ~  the  total f l c v  cf gas was 
measured a t  150 mr/hr by portable counting instruments. 
made with only the  adsorber by-passed and negl igible  count was detected on the  
sample fi l ters.  
"AEC" fi l ter .  Both runs were smoth  ard unsvenfful v i t k  apparea: sa t i s fac tory  
p a r t i c l e  s i ze  control  and negl igible  p a r t i d e  agglcmemte forroar,ion. 

The run with sugar 'as 

The samples i n  both cases were col lected j u s t  upstrean from t h e  

It may be generally concluded frcm the  ANI, svidies that fluid-bed calcinatfoc of 
Purex waste is  e n t i r d y  f2asible. The major problems encountered (aggiom?ra7e 
formation and so l ids  build-us on the  nozzles). h-ve been p a r t f a l l y  @ V C L , P C G ~  and 
appear solvable. 

Waste Sol id i f ica t ion  

Further experiments have been completed on the  calcinat ion 02 Rsdcx waste SnCi @a 
t he  conversion of t h i s  waste t o  a glassy so l id .  
and phosphate ( t o  form orthophosphates of the cat ions)  was folx=d t o  glve 3 
which melted a t  about 900 C aad had a s o l u b i l i t y  of o n l y  0.2 weight per csnt ( t h e  
lowest of any of the glasses formed from Redox waste 1 

The aOditicn of m 3 i u m  (NaZAl = 2:lj 

Special  Geological Studies 

Prsliminary appraisal  of the Washington State University seismic geopkysical tests 
made October 13-16 disclosed that moat of the geologic features of concern and 
bearing on Hanford waste disposal can be located by seismic methods. 
were tested, (1) adjacent t o  w e l l  699-1-18, about two miles sou%h of the Hanfcrd 
Wye&Qb%k!.on of Routes 2s and kS, (2) adjacent t o  well 699-24-33, about three 

Three s i t e s  

U 



miles southeast of the southeast corner of 200 East. Area, and { 3 )  south of w e l l  
699-24-33, about three miles e a s t  of 200 East Area. 
l i e  above that part of the  200 E a s t  Area ground water mound where t races  of ground 
water ccntaminants have recent ly  appeared. 

The latter two s i t e s  thus 

The surface of the Ringold formation was readi ly  locazed by refrac%ion methods i n  
two of the three sifes where the topmost Ringold beds are compact, 10ca.lly cemented 
gravels.  A t  the t h i r d  site, near w e l l  699-24-33, the topmost beds are unconsoli- 
dai&d silts, sands and gravels of the lower portion of the Ringold formation; the 
Ringold surface was here less readi ly  distinguishable.  

The r i v e r  channels incised in to  the top of the Ringold formation are apparently 
readily t raceable .  
The ground water t ab le  was evidently a l so  detected though with considerable uncertainty.  

Generally those channels l i e  within the compact Ringold gravels.  

Reflect ioc shooting a t  the f irst  two s i t e s  was necessary t o  detect  th basal5 
surface. 
vided re f lec t ions  from two horizons within the upper pa r t  of the basalt series, 
and one r e f l ec t ion  evidently from grea ter  than 10,000 f e e t  i n  depth. 

Results were excel lent .  A shot i n  the  bcttom of w e l l  699-.1-18 also pro- 

Detailed evaluation of the results is underway by the W S U  geophysicists. 

Obsemation Wells 

The t e s t  well sampling and ana ly t i ca l  program was reviewed and proposed revisions 
c i rcu la ted  t o  in te res ted  p s r t i e s  f o r  comments. 
has been undertaken with the object ive of continuing the  pound water monitoring 
prog?.Wu a t  i t a  present high standard w h i h  at the  same t- r ea l i z ing  an appreciable 
economic savings. 

Revision of the present program 

Attempts t o  determine the  source of contamination appearing i n  three ~ e l l s ,  two t o  
f i v e  Iciles southeast  of 200 East Area were unsuccessful. The ?xc l i k e l y  SOUI'CCS 
are:  waste from the U6-BY c r i b s i t e  which,, In 1956, had beeo detected i n  t h i s  
area, and Purex waste from the =&A5 malor Z6-A8 cribs whien may be ao-ring i n  
t h i s  d i rec t ion  due to decreased disposal of coolfxg wa%r tc t h e  ?3 swamp over 
the past year. 

Disposal to Sroud 

Id'coratory t e s t s  axe underway t o  confirm previous estimstds of the expected l i f e  
of the u6-s-7 cr ib .  A recent ly  co l lec ted  a l iquot  of Redox, caustic-neutralized 
D-2 was+,e i s  the  Influent t o  three laboratory s o i l  columns. The columns coritain 
composited s o i l  samples from a weU,&illed near the  c r ib .  A t  a flow rate rJf 0.35 
gal/ft2/hr these colu~pns have receiyed a b u t  130 column volumes of solat ion.  
Psp+,ial snaly-kical data ind ica te  no de+,ectable radiostrontium breakthrcugh after 
75 column volumes nor detectable  radiocesium breakth2wug.h after 125 column volunes 
of throughput. These data tend to confirm the long l i f e  estimated f o r  t h i s  c r i b  
greviously. 

' 
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W S W I C  ELPlEMT AND FISSION PRCWCT RECOVERY 

Fiss ion Produc5 Iso la t ion  acd Pacbgir.lg Prctot,)ipe 

The hydrolyzer modifications discussed i n  las% morizh's report  were complete6:. 
I n i t i a l  t e s t ing  of the modified =it has indicated that she lmit can be operated 
t o  avoid producing the "mastic" compound ericountered i n  yrevious rum. Dried 
powder has been s a t i s f a c t o r i l y  discharged from the unit. 
amounts of  product a r e  car r ied  072% with the reactor  off-gases. 
are i n  progress t o  develop operating conditions which w i l l  minimize en t r a imec t  
from the  u n i t .  
t i l i z e d  a t  the extremes of operating conditions which my exist i n  the   hydrolyze^. 

Honever, s ignif ieznt  
Currently, studies  

Studies are a l so  plannPd t o  determice whether cesium car, k e  vola- 

The modified hydrolyzer was also t,ested t o  determice whether it could be iiaed a5 
a replacement f o r  the cesium chloride cryst.el dryer ic which caking d i f f icu l7 izs  
have been encountered. 
chloride,  the  un i t  successfully produzed f i n e  free flclwirg salt st anticipat2d 
production rates. 

Using sorfiurn chloride brine as 8 starA-in f o r  :zsiua 

Multicurie Cell  Investigations 

A batch experiment was run t o  t e s t  operabi l i ty  of tho Oak Ridge di-(2-ethylhexyl) 
phosphoric acid (DZHPA) strontium recovery process w i t h  a e x m l  Fuxx LW, 
pr inc ipa l  object  of the  experiment was t o  determine a b i l i t y  :c e r t r a c t  s t r o n ~ l u a  
from the plant solution, ccalescence behavior of" the aqueous-orgar2c dis2arsm2, 
and the extent of  extract ion of the o3her fissiorz product e k ~ m t s ~  
of 1WW (ac tua l ly  supernate from a hi&-ac;d cerium sulfate s t r l k s )  %E a x e d  vim 
one volune each of 1 M tartaric ac id  and 5.8 M s o d i m  hydroxide t o  y i c l i  B marly 
neutral  solut ion which was a c lea r  reddisk-brcwr: co lo r .  %is solstion k-c CCL- 
t ac ted  with ari equal volume of 0.3 M DZHPA, 0.15 M T3P, Amxc sc;vss;t. 
s t i r r i n g  f o r  about one minute, tbe phases required a50utt 1 5  xicu~ec fcr zomplete 
separation. 
Ninefy-five par cent of %he Srcrtium was extracted i n t o  rhs crg?aa:c ~ k a s c  al?g 
w i t h  %wo-thirds, o r  mor=, of C,he cerium yttrium, arxl r a r e  ear-hs, ~ 2 .  clevec 
per cent of the cesium-bariun. 
negl igible .  From these results it apsears %&t D2EilPA r2ccwn;r cf si;ron?lum 
from t a r t r a t e  s t ab i l i zed  1 W W  is probably a g rac t i za l  proc5ss but that eitlrer 
pr ior  c r  subsequent separaticri from ra re  earths v i l l  3e -=quirsd. 

The 

On2 vcim? 

Af'cr 

No so l ids  were 3etectad ia e i t k r  pkars, e'rer_ affsz s+an?irq c3-?xq?.+ 

Extraz5icn of rtitheaiucl azd z i r zcc i~m4i lo? ) lm a: 

Cerium-Promethim Reccvery 

"he la%oratory development, of the gezoxiZe-acetats process fcr t h e  sqarat isI ;  cf 
cerium from the t r i v a l e n t  raze eaz$hs was c c q l s t e d .  
successful faU.-acals Purex plans t e a t  vkieh f u l l y  ccrrotora%ed rbe r e s G t s  of 
the laboratory experiments and demcnstrated +,hat, this prceess cac be used {ic 
conjunction w i t h  the cerium double-sulfate. process) f o r  the Y';CYP?PJ or" eitLer B 
cerium or a promethium concentrate in .  the Purex plant,. 

This was folloved by & 
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The work i s  described i n  detail  i n  an invention report., HW-62547, and a formal 
surmary report ,  HW-62505, The Separation of Cerium-frcm t.he Trivalent Rare Earths 
Using Hydrogen Peroxide and Sodium Acetate, By E. J. Wheelwright and N. C. Howard+ 

Strontium Recovery 

The path of s t ror t ium i n  the  rare ear th  double-sulfate process has been under 
intensive study i n  an e f f o r t  to devise a strontium recovery scheme which w i l l  not 
require prec ip i ta t ion  and centr i fugat ion of the i ron  which is present, i n  such 
la rge  amounts i n  1WW. 
p rec ip i ta tes  wi3h the rare ear ths  can 5e grea t ly  increased by increasing the s u l -  
fate concentration t o  a value higher than is  required f o r  rare ea r th  recovery 
alone. 
sulfate content of synthetic 1 W W  t o  3 M with sodium sulfate, p a r t i a l l y  neutral iz ing 
t o  pH 0, and digesting f o r  two hours a t  80 t o  100 C .  
t ion,  but with the same sulfate concentration, strontium recovery was only a3out 
45 per cent.  The higher sulfate concentration I s  not necessary fo r ,  and is not 
deleter ious to, good cerium-rare ear th  recovery. Subst i tut ion o f  other solu3le 
sulfates f o r  sodium sulfate was also tried. Lit.hium sulfate gave slightly 
higher strontium recovery than sodium sulfate, but ammonium sulfate, aluminum 
sulfate, and potassium sulfate all gave much in fe r io r  recovery. 

It was found t h a t  the f rac t ion  of the  strontium that cc- 

Strontium recoveries of 75 to 80 per cent were obtained by but t ing the 

Without p a r t i a l  neutraliza- 

On the basis of the  above preliminary results, it is believed that a worhble  
acid-side strontium process 

Neptunium Chemistq 

A series of s w - '  repor t s  
%he work t.hat has Leen done 
extract ion of neptunium and 

can be developed. 

and journal articles are being p r q w e d  slmmarizing 
on the species, spectrophotometry, and solvent, 
uranium species. 

Analytical  Services 

Yields of neptunium, occurring wi%h high salt conten% and a ZrNb preponderance, 
suggested a need f o r  sharper separation chemistry. 
cent  of the  Np from 3-5 M HNO3, but water s t r ipp ing  of the Np 4 removed on ly  
50 per  cent, (compared t o  95 per  cent from 10 v/o TLA). A bet+,er s t r ipp ing  method 
is being sought. 

Greater uniformi+,y in the  e lu t ion  rate and pur i ty  of  Pm147, sepmted by chromato- 
grapkq~, w a s  accomplished by preliminary batch adsorption of the separated R O E .  tY 
frac-kion by a small f r ac t ion  of Dowex-50, X-4,  200-400 mesh resin. 15 was wa%er- 
washed and added to the re s in  column f o r  chromatographic separation by lM lactic 
ac id  a t  pH of 3.35. 
cate amlyeea of six samples showed differences rangiag from 0.4 t o  29 pe: cent! 
with an average of 13.4 per cent.  

Thirty v/o TLA extracted 99 per 

Promethium f rac t ions  were more than 99 per  cent pure. Dupli- 
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Upha Ener- Analysis 

A repor t  en t i t l ed ,  "The Operation and Maintenance of ar? Alpha Energy Analyzing 
System," (HW-60974), has been issued which describes the W o r d  alpha energy 
analyzer and the present s t a t u s  of alpha energy analysis  technique. 
components, of the  Hanford instrument, the chamber, power supply, and preamplifier, 
were designed and developed t o  provide high s t a b i l i t y  and r e l i a b i l i t y  w i t h  a mini- 
mum of maintenance. 
gridded ion chamber, a value i n  the range of 40 to 60 kev, which is en t i r e ly  
adequate f o r  most applications,  is  normal f o r  the Hanford instrument. The back- 
ground counting rate of the chEMber is less than 0.1 count per minute per 100 k%v 
enerjg i n t e n d  and the energy drift rate of the e n t i r e  system (including m u l t i -  
channel analyzer) i s  n o m l l y  less than 20 kev per 24 hours. 

!The key 

Although a resolut ion of about 30 kev is possible with a 

Alpha energy.analysis i s  used a t  Ranford pr incipal ly  f o r  analysis  of isotopic 
mixtures of thorium, uranium, plutonium, americium, and c c i u m .  

Aaalysis of Contents of 55 G U o n  Drum. 
containing radioactive was+&s was found by the A E C .  
t h i s  laboratory confirmed the suspicion that it was a hoax= 
gamma a c t i v i t i e s  were below detection limits. 

Another o i l  drum painted and marked as 
Anslysis of the  eont.ents by 

Alpha, beta, and 

Preparation of  Standard Eaadioisotope Sources. 
24 hour per week e f f o r t .  

The business has increased t o  a 
This month the following were prepared: 

NO e Isotope 

45 pu239 

3 R a E F  

3 prs .  ,239 

3 1131 

100 cs137 

25 113 

4 ,239 

Activi ty  Mount 

sxs dishes up t o  0 . 0 3  JAC 

0 003 p c  f i l t e r p p e r  

0 * 001 pc f i l t e rpape r  

up t o  0.02 pc ac t ive  charcoal 

5 x 10-3 solut ion 

solution 

0.25 ).IC solut ion 

Customer 

Regional Moni t.cr i ~ g  

Regional Moniccr inq 

Radiological Devdopment: 

Instrument Research a d  

Iost,nment Research a d  

Instrument Research and 

Development 

Development 

Development 

1WW nickel  was determined from the brown N i  dimethylglyoximeDs trmsmiftance st 
455 m p. 
hazard. 

Sample s i ze  was r e s t r i c t e d  t o  0-10 pg of nickel t o  reduce radiat]ion 

The thermal ionizat ion mass ssectrometer indicated the precision of U235 measuremen)u 
in natural uranium t o  be f 0.015 t o  0.055 per cent,  absolute. 
was found t o  be 0.695 t o  0.702 per cent, compared t o  the  "accepted" value of 0.7115. 

Actual U235 content 
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EQUIFWENT AND MATERIALS 

Corrosion of Potential Valve Surface Materials in  100 Per Cent UNH 

Corrosion rates for a series of metallic materials in 100 per cent UNH 

m-62587 lpllcy 

at 120 C 
were determined to establish whether the materials could be used as valve faces 
in this environment. Elgilloy, A-55 titanium, 17-4 Ph, 17-7 Ph, and 430 stainless 
steels all corroded at less than 0.5 mils/mo. Corrosion rates for Bastelloy C, 
6060-T6 aluminum, 'and cemented tungsten carbide were about 1, 70, and 80 mils/mo, 
respectively. 
could not be used for this service unless treated to reduce its galling tendencies. 

Although having a satisfactory corrosion rate, A-55 titanium probably 

Tank Materials for Interim Storage of Purex 1 W W  

Corrosion studies pertinent to interim storage of P u r a  1 W W  were continued. 
Candidate materials of construction were exposed to boiling simulated Purex 1 W W  
in which the sulfuric acid concentration was varied from 0.0 to 1.6 #. Zircon- 
ium corroded at rates less than 0.01 mils/mo at all sulfuric acid concentrations. 
A l l  other materials tested, A-55 titanium, 304-L, 309-L, and 3169~ stainless 
steels, showed some increase in corrosion rate as sulfuric acid concentration 
increased. Rates for the steels were in the range of 5-15 mils/mo; rates for 
titanium were from 0.01 to 0.2 RUS/IEQ. 

When synthetic Purex 1 W W  was concentrated to ca. 30 per cent of its original. volume, 
large quantities of solids (50 volume per cenq were formed. 
metals were exposed to the slurry at boiling point (total reflux) for abouk 200 
hours. 
covered with solids during the run. Weight loss corrosion rates were from one to 
four mils/mo for the three steels, about 0.3 mils/mo for titaaium and 0.01 mil/mo 
for zirconium. However, pitting attack was apparent for the steels aad titanium. 
Penetration rates from four to eight mils/mo were observed for the steel- and t v o  
mils/mo for the titanium. 
1 W W  at temperatures from 250 to 550 C, the stainless steels corroded at rates 
increasing from 0.01. to 1.0 mU/mo. 
corroded at less than 0.05 and zirconium at less than 0.01 mU/m a$ temperatures 
up to 450 C; at 550 C both metals showed severe attack amounting to greater than 
10 mil/mo penetration. 

Coupons of the above 

The coupons were placed on the bottom of the test flasks and were completely 

When exposed to dried solids from concentrated hrex 

No pitting attack was observed. Titanium 

Several posaibilities for storing partially "neutralized" Purex 1WW exist. Three 
of these were examined from a corrosion standpoint. All involve formaldehyde de- 
struction of nitric acid to zero molar free nitric acid. Further treatment involves 
(1) none, (2) add caustic to zero molar sulfuric acid, ( 3 )  add caustic to zero 
molar sulfuric acid and concentrate 60 per cent. 
these three cases, zirconium and titanium corroded at rates less than 0.01 m i l / m o .  
Stainless steels 304-L and 309-L corroded at rates of 0.2 to 0.5 m i l / m o  under 
case (1) and ( 3 )  conditions and 0.05 m i l / m o  under case (2) conditioos. 

In bofiing solutions simlating 

Corrosion rates in simulated Purex 1 W W  containing no sulfate were determined st 
nitric acid concentrations ranging from 0.0 to 6 M. Ferric nitrate, instead of 
ferric sulfate, was used in preparing the solutions. Both titanium and zirconium 
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corroded a t  rates less than 0.01 mil/m i n  a l l  solutions.  
30bL and 309-L increased from abcut 1 .0  t o  about 10 mil/m as n i t r i c  ac id  
concentration increased from 0.0 to 6 M. 

Corrcaion rates f o r  

234-5 Powder Transfer Cyclone 

Testing of a 2-1/2-inch-diameter "reverse" cyclone powder t ransfer  devi e continued 
(previously re5orted i n  August 1 ., "he latest cyclone was made of Teflontl) and 
employed a 7/&-inch-diasleter tangent ia l  in le t  and a 1/2-inch-diameter ou t l e t  tube. 
Twenty-four, one-kilogram batches of cerium f luor ide  powder werp t ransferred 
successfully t o  a receiver  using dry air  as a f lu id iz ing  medium. Inspection of  
the  cyclone after the t r ans fe r  shows that a t h i n  (approximately 1/16-inch) hard 
scale  forms on the cyclone walls. This scale  does not impair cperation, nor dces 
it continue t o  bui ld  up on continued use of the cyclone. Pluggage of the f lu id -  
iz ing  a i r  inlet does not occur if the powder is fed a t  a ccntrol led rate. Using 
a star valve feeder, 8 powder t ransfer  rate of 300 g/min was used. in the tests. . 

A i r  requirements were 4 scf'm. 

234- 5 Ixls t Cyclone 

HW-62490, "Testing of Miniature Cyclones f o r  Possible 234-5 Dust Sepsraticn," 
(Secret)  was issued. 

An exploratory model of a magnetic pulser  was assembled and successfully operaTed. 
The device consisted of an electromagnet on each end of a shor t  st-adriles; steel 
cylinder containing a free pis ton of sWinless  steel  jacketed iron. 
i s  four inches i n  diameter and the clearance between t h e  piston and cyllnd%r i s  
approx-tely 10 mils. The stroke is 0.209-inch, thus, the &isplacemen+- i s  2*6  
cubic inches per s t roke,  The ac tua l  displacement i n  a 3/8-inch-dim.eter tube 
comected t o  the pis ton w a s  0.4 cubic inch per stroke. 

The pis ton 

Bearing Tes t ins  

A t  the request of the Coolants Systems Development Operation, Graphitar 14 was 
evaluated as a material f o r  reactor  coolant canned motor pump bewings. 
indicated that the Graphitar is attacked by caustic-permaaganate decoc%aminst,irg 
solut ions which may be used i n  the  tesf loop. 
p i l e  graphite as 3 su i tab le  bearing material f o r  use w i t . h  the  decon5aminsting 
solutions tested. 

The tesr? 

"he eva1uati.cn report, reccmerids 

Non-Metallic Materials Testing 

A rubber diaphragm from a Hammel-Dahl valve was irradiated and i n s t a l l ed  i n  a valve 
fo r  tes t ing .  The %es& consisted of cyc l ic  normal operation of the valve with p r ig  
a i r .  2.17 x 1 0  r t o t a l  dose, the diaphragm rup%ured on the tenth Gperation 
of the  valve. 

(1) Registered Trade Mark of the duPont Company 
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PROCESS CONTROL aEvEL0pMENT 

C-Column Instrumentation and Prom?amming Studies 

The window spacing of the t rave l ing  photometer sampls c e l l  was increased from 
O.OO5O t o  0.0074 inch t o  increase th? uranium s e n s i t i v i t y  of the i n s t r m e n t .  A l -  
though th i s  would appear t o  decrease the phase separation charac te r i s t ics  of the 
instrume&, the windows are s t i l l  su f f i c i en t ly  close to prevent the organic phase 
from passing through the l ight  beam, except in the form of spherical  bubbles. 
Apparently, as long as the  organic phase is  in spheres and does not wet the 
viewing windows, it does not a f f e c t  t he  analysis  of the continuous aqueous phase. 
The only e f f e c t  of the organic bubbles i s  a s l i g h t  decrease i n  both the  read out 
and the standardization values as the  l i g h t  bean i s  scat+&red, but the difference 
between the two readings indicat ing the uranium concentration of the  aqueous phase 
remains constant. 

T r r  Aleshooting of the Data Scanning Programer was completed t h i s  month. 
scam were made with the  Programmer using a simple analog of the C-Column ins t ru-  
mentation t o  determine the t i m e  that w i l l  elapse during an average scan. 
8.5 minutes w i l l  be required per scan of 30 points .  

Several 

About 

Resin Level Detector 

Laboratory t e s t a  of the Resin Level detector are 80 per cent complete. 
made t o  determine the change i n  sonic veloci ty  as a f'unc+,ion of ac id  concentra- 
t i on  and temperature of solut ion i n  the  column. 
sonic veloci ty  change of approximately f i v e  per cent from zero %o sixty per cent 
n i t r i c  ac id  over the  temperature range 20 t o  60 C .  This small e r ro r  eliminates 
the necessity of having both tke ca l ibra t ing  and measuring crystals in t h s  ion- 
exchange column. 

Tests were 

The data indicates  a maximum 

- 

A remaining development problem is the desigr; of a su i tab le  c r y s t a l  assembly for 
the  r e s in  l e v e l  service.  
were sub.ject t o  "ringing" which made measurements c loser  than f i v e  inches frcm 
the c rys t a l  impossible. 
from Branson I n s t m n t s  which should minimize the  ringing problem. 

Two experimental assemblies were fabricated,  but both 

A c r i t i c a l l y  damped c r y s t a l  assembly w i l l  be purchased 

Coctact Alpha Counter Prototype 

The prototype contact alpha counter o r ig ina l ly  designed f o r  use on a 2-inch jumper 
has been modified f o r  i n s t a l l a t i o n  in a sample pot. 
detector in the sample pot of the  IBP t ransfer  jumper ra ther  +,ban on the jumper 
itself. This change is desired M minimize poten t ia l  leakage that could r e s u l t  
from mechanical failure of the detector  seal ing device. 
prototype have been fabricated.  

Plans now a r e  to  ins+& the 

A l l  parts f o r  this - 
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NON-PRODUCTION FUELS REPROCESSING 

Mechanical Head-End Studies 

Saw Studies.  
inclusion i n  the mechanical c e l l  of the non-proiuctbn f u e l s  reprocessing prcgram. 
The select ion was based upon tl?e following major factors :  
demonstrated in cut t ing  "hardware" typical. of that encountered i n  the f u e l s  t o  le 
processed a t  Hanford; ( 2 )  low equipment and blade r e p l a c e a n t  cos ts ;  and ( 3)  pro- 
duction of ea s i ly  handled f ines  wi th  a r e l a t ive ly  low pyrophoric hazard. 

A power hacksaw employing a r'two piece" blade 41as 5eeE selected f o r  

(1) adequate perfomrice 

Future hacksaw tests w i l l  determine.the optimum conditions t o  be used i n  cu t t ing  
the "hardware" from the fue l s  t o  be processed a t  Ranford. 
studied as a function of a nuaber of variables including: 
(2) "hardware" type, ( 3 )  feed rates, and (4)  cu t t ing  speeds. 

Blade l i f e  w i l l  be 
(1) blade configuraticn, 

D i f f i cu l t i e s  have been encountered when sawing the unsupported rod sect ion ( amy  
from tube sheets)  of multirod bundles. Blade breakage has resu l ted  when the cut 
tubes are f r e e  t o  v ibra te  and bind the saw blade. 
investigated as a method of firming up an unclampable bundle so tha t  cut%ing i s  
possible i n  the rod sect ion of a f u e l  element. Studies indicate  tha t  a f t e r  %e 
sect ion t o  be cu t  is c a s t  i n  Plaster-of-Paris (calcium sulphat+e), it can be 
eas i ly  cut by the hacksaw without noticeable blade damage. 

A "potting" technique has been 

Shear Basin F i l t r a t i o n .  Underwater shearing of  NPF elemmts is  being investigated 
t o  determine the nature and extent  of contamination of the basic  water w i t h  UC2 
par t icu la tes  produced i n  the shearing operation. Tests made while shearing svaged 
U02 rods show that 2 per cent of the  U02 is  less than 200 mesh and i s  readi ly  d i s -  
persed and suspended i n  the basin water e 

is f i n e r  than three microns and has a ve ry  l o w  s e t t l i n g  rate. 
Approximately 0 .Ob per cent of the 702 

Clean up tes%s were made on $he basin water using a porous bronze f i l t e r  and a 
commercial 3-inch-diameter hydroclone. 
45 micron pore s i z e )  removed e s sen t i a l ly  a l l  of the U02, >utr plugged quic!cly due 
t o  the high concentration of so l ids  i n  the basin (approxmately fouz  pounds of 
U co l lec ted) .  The hydroclone was affect ive i n  r swv ing  only the l a rge r  so l ids  
(greater  than f i v e  microns) i n  the feed and a cloudy overflow discharge result5,d. 
A l-1/2-inch hydroclone is being constructed for fur ther  t e s t i n g  and i n i t i a l  
s tudies  w i l l  use lead  oxide as a stand-in fo r  U02"  

The f i l t e r  (one square fcot i n  area, 

Shear Studies.  
temporarily discontinued because of design inadequacies of the tes t  shear. 
jamming of the  shear occurred during two months operation w i t h  Vee blades since 
the shear design'permitted minor deflection of the point of the Vee blade as it 
passed thmugh the rod bundle. Shear redesign, current ly  i n  progress, w i l l  prc- 
vide more r ig id  blade support and better guidance of the moving shear platen.  

Shear s tudies  with a male Vee blade equipped shear have been 
R q e & Z z l  



Pending fabrication of the redesieed 
measurements for the high-speed skar 

shear, shear studies will include: (1) energy 
using a straight movbg blade, (2) comparison 

of blade life for high-speed and slow-speed shearing. 

Feed Preparation 

Zirflex Process. 
extraction feeds prepared, following a Zirflex decladding, show the desirability 
of minimizing the amount of decladding solution carried forward into the core 
dissolver solution. This is particularly true if it is desired to operate the 
solvent extraction system with feed solutions having pH greater than zero. 
maximum pH attailiable without,.solids formatioa in typical feed solutions contairi- 
ing o n l y  0.05 M t o t a l  zirconium was between 0-0.3. 
zirconium restrict the maximum attainable pH to even lower values. 

StudieS on the stability (toward solids fornustion) of sclvent 

The 

Higher concentrations of 

Trace concentrations of sodium ion do not affect the dissolution rate of Zircaloy-2 
in 4 M NH4F - 0.5 M NHqNO3, but concentrations in excess of 0.1 M reduce the 
dissolution rate markedly. 
in excess of 25 mils/&; for concentrations from 0.15 30 0.50, dissolution rates 
decreased from 2.9 to 0.25 mil /hr .  

For concentrations up to 0.1 M, dissolution rates were 

T o t a l  Dissolution of Zircaloy-2 Clad Fuels. 
of Zircaloy-2 clad fuels have sought tg define solvent extraction feed compositions 
stable toward solids formation. 
Zircaloy-2 cladding followed by U02 core dissolution through addition of nitric 
acid and aluminum nitrate. 
fuel (or any other having coqara3le Zircaloy-2 tc uranium mole ratio) with uranium 
concentration E. 0.5 M, free acid concent=ation ca. 1 M and an aluminum to fluoride 
mole ratio about one. 
result in precipita+,e formation. 

Fwrther studies on total  dissolution 

The procsdure involves Zirflex dissolution of 

Stable feed solu+,ions can be prepared fmm a Dresden 

Higher Al/F mqle ratios oryower nitric acid ccncentrations 

Dissolution of U-Mo Alloys. 
Mo-0.1 to 0.2 w/o Al alloy cores clad in aluminum. 

The Piqua Reactor fuel will consist of U-2-75 w/o 
Silicon may be sGbstituted 

fGr aluminum in the cores. Studies with U-3 
Mo-0.2 w/o Si alloys (prepared at HAPO) show 
nitrate core dissolving and feed preparation 
U-3 w/o MO UOY apply equally well cores 
or silicon. 

w/o Mo-0.2 w/o Al-szd U-3  w/o 
that the nitric acid-iron( 1x1) 
prclcedures alreetly esta5lished for 
containing these mounts of aluminm 

Recirculating Tube Dissolver. 
recirculation rate on the dissolution of Zirzaloy-2 in Zirflex solutions. 
of Zircaloy-2 tubing were dissolved in 4 M NH@' - 0.35 M NH4N03 at recirculation 
ra+,es of 20 and 65 gal/min, respectively. 
Zircaloy dissolved in the first hour in each run indicating no apparent difference 
in dissolution r&e. 
corresponding to a predicted maximum rate for a batch dissolution of 40 mils/hr. 

Recirculat on of cold Zirflex solutions at 20 and 65 gal/& was provided by air 

Air rates of only 6 and 14 scf'm were required to provide the same recirculation 
rates for the heated solutions during reaction. 

Two runs were mde to determiae the effect of 
Charges 

Approximately 60 per cent of the 

A naxi,mm dissolution rate of 38 mils/hr was attained 

spar& d s of 14 and 34 scfm,respectively, at lift to'submerg?nze ratio of 0.5- 
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B i l l e t s  of s in te red  U02 weif3 dissolved fron a 15-inch high, 60 per cent void vclume, 
AII average recirclfiaticn r a t e  of 35 gaL/min packed bed using an excebs cf 

was maintained through t;b bed. The i a sc lu t i cn  r a t e  during the ru was essentially 
constant a t  210 mils/hr. 
batch da+d of 205 I9ils/hr. 

mc2 
This was aLmost iCentical  t~ the r a to  predicted fx i a  

The cold n i t r i c  ac id  charge solut ion (sg 1-31 was rec i rcu la ted  a t  20 gal/min 3y an  
air rate of  28 scf'm a t  a lift t o  submergence razio of Ooho 0nl.y 8 scf'm of a i r  was 
required t o  r ec i r cu la t e  the  hot ni$r ic  acid - UNH solu%for (sg 1.35) a t  LO gallmin 
and a l i f t  t o  submergence r a t i o  of 0.5. 

Glass Column Hy&miLics Stcdies .  Modification of the glass columr: t o  :imulste a 
two-barrel dissolver  w i t h  a comon reservoir  w a ~  compisted. Ini-cial  charging cf 
the system was made wi+,h non-uniform beds of UOp having calculated voids c.f 2? 
per cent .  Flow could nc t  be readi ly  es tabl ished with the a i r  s p r g e r  geon5rr:r 
employed a t  the base of the beds. T!he s p r q e  heads geomerry bas B e m  mdifie3. 
and the locat ion made adjustable.  

Although flow i n  the tubes could be establ ished wi%b the a i r  sparge heads j u s t  
above the bed, considerable d i f f i c u l t y  was experienced with foaming. 
foaming is a t t r i b u t e d  t o  oil entrainment i n  the sparge a i r  and use of € la in  mzer 
as the aqueous phase. A i r  filters have been ins+dlc-d  to pe,nit fm%;sr study cf 
%his problem. 

The exc2ssive 

Bydr&.uXc m s  are under way using uniform beds of LTCQ p e l l e t s .  
data is not complete, but the two tubes appear t c  b v c  XI s i g n i f i v i r t  effect  c z  one 
another. 

Eva lwt ion  of tl-c 

In the p i l o t  p lan t  the suspension, prcduned by the disso lu t icn  ?-I U-3 x//c Ne a l l o y  
t o  a terminal supemat;ant c o w s i t i o n  of  1 M XNO3, 1 M 'm, 0.07 M Mo and 0.3 M 
Fe(N03)3, was t r ea t ed  in three s teps  t o  simulate 8, t y p i r a l  feed a&Justanenf prc-eduh5, 

F i r s t ,  the suepension was ac id i f i ed  with n i t r i c  acid +XI dirzsclvs t h e  urazlim- 
molybdenum bearing p rec ip i t s t e .  
UNH, 0.07 M Mo and 0.66 M Fe(NO3)-j alth@ugh ac id  ada i t ion  confinued t.0 4.1 M. 
The ac id  concentration was then reduced by concentration f r c m  4.1 to 3 .2  M while 
adding water t o  main+ain constant volume. 
the i n i t i a l  volume. The solut ion was then ccncentmted t o  5 o i l  off acid.  Preci-  
p i t a t e  appeared a t  concentrations of 2.3 M 9MO3, 2.3 M UlW, Ce18 M Mo and 1.7 
Fe(NMw This p rec ip i t a t e  was essen t i a l ly  f r e e  of  uanium. 

The p rec ip i t a t e  disappeared a t  2,9 M HNO3, O.? M 

The condensate volume was tvo-thir& 
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Nine runs were made t o  dete-nine the behavior of the equipment a t  near-terminal 
dissolut ion cycle conditions. Analytical  r e s u l t s  and data analysis  are incomplete 
a t  t h i s  writ ing.  

Sulfex Process. 
dissolver conditions.  Evaluation of run data  is  awaiting sample analyses; however, 
the dissolut ion of type 347 stainless steel i n  4 M H$O4 was accompll .shed a t  rates 
comparable to  those w i t h  type 304-L stainless steel. 

Two addi t ional  Sulfex p i l o t  runs were completed under noncirculating 

In other  runs, there was no evidence of the react ion s t a r t i n g  with a charge of' 
304-L stainless steel i n  about 2 M H S O 4 .  Examination of the charge revealed a 
mild surface etching of the stainless steel w i t h  a corresponding weight loss  of 
about 5 per cent after an exposure of one hour t o  the dissolver solution. 
about 2.5 M H s O 4  the  react ion started readi ly  and proceeded uniformly a t  a rate 
of  6-8 mFls -- s l i g h t l y  less than the  rates a t t z ined  in previously reported runs 
a t  ac id  concentration of about 3.5 t o  4.0 M H s O 4 .  

I n  

A bench-scale Sulfex run was made using a charge of 304-L stainless steel. me 
react ion was started i n  4.0 M H$O4 with the stainless steel i n  contact with carbon 
steel, after which the solution was di lu ted  t o  2 M H2SO4. The dissclut lon pro- 
ceeded uniformly a t  a rate of 4 t o  6 mils/hr. 
planned during fu ture  runs i n  the p i l o t  dissolver .  

Further study of t h i s  technique is 

In previous laboratory-scale studies a l l  samples of UOg received have been found 
t o  contain small and variable  amounts of material (presumably higher cxides) much 
more readi ly  dissolved by d i lu t e  sulfuric acid than is U02. This has been attr i-  
buted t o  surface oxidation of the U02 by a i r  and prompted some ccncelrl a6 t o  whether 
it would complicate chemical processing of UOg fhels. 
completed experimental study are that it probably w i l l  nct.  
t o  ca. 1500 MWD/T and now cooled ca.  t en  months, it was found that t i e  rate of 
conc r s ion  t o  readi ly  soluble o x i z s  on exposure t o  air  a t  ambient tamperatme 
can be adequately expressed by the r e l a t ion  

Indications frcm a recent ly  
With UOo irradia+,ed 

per cent converted = 0.02 (days) 0.45 

Thus w i t h  t h i s  material surface oxidation results i n  only vary normal losses over 
prolonged periods of storage i n  air .  However, it should be recognized that radi- 
a t ion  e f f ec t s  could play a major role i n  such a react ion and ex t r apo la t im  of the 
above data t o  high exposure, shorter  cooled material is daaserous. 

Z i r f l ex  Process 

The rate of a t t ack  of U02 ( i r r ad ia t ed  t o  1500 MWD/T and cooled ca. t en  months) by 
(boi l ing 6 M NH@, 0.5 M NE@O3) was measured and found t o  be a K u t  two per cent 
per hour. The penetration rate (mg/min,cm2) is about t he  same as was fow-d f o r  
unir-radiated specimens of s in te red  md machined UOg. 
the rate of a t t ack  of U02 is not related t o  the  l o s s  of f i s s i le  material to the 
decladding solution. 
decladding solut ion and is therefore  independent of  the rate a t  which UOg i s  
converted to NH4UF5. 

It should be coted a lso  that 

The latter i s  determined by the so lub i l i t y  of NH4vp5 i n  the 

Likewise, speculation as t o  the significance of a two - - 
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per cent per hour rate i n  :elation t o  a poten+,ial 10 t o  15 hour decladding cycle 
is likewise dangerous since earlier s tudies  have shown tlmt the fcI3lstioL cf a 
coating of insoluble QUF5 on the  surface of U02 tends t o  pro+,ect It from 
fur ther  attack. 

The rate of oxidation of uranium(IV) t o  the more soluble uranium(V1) i n  Zirflex 
solut ions exposed t o  air  has been the topic of recent experimental investigations.  
It i s  found that the  rate of oxidation is apparently dependent on the icverse 
first power of hydrogen ion concentration. I n  addition t o  the obvious expediec? 
of excluding oxygen from the clad solution, these data indicate  %bat ultimate 
uraniumlosses t o  the clad solut ion can be reduced by adding n i t r i c  acid i n  low 
concentration t o  the c lad  solution immediately after completing the decladdhg 
s tep.  
operation since earlier results indicate  uranium(TT1) is reduced te iuranium(, IV> by 

dissolution of Zircaloy-2. 

These precautions are probably not necessary during the  ac+,utl decladding 

Preliminary results indicate  another advantage f o r  adding n i t r i c  acid tC, the clad 
solution i n  that the s o l u b i l i t y  of zirconium i n  the clad solution is  thereby i .~ -  
creased. 
0.6 M NH@', and 0.2 M NHI+OH resulted Fn prec ip i ta t ion  of a l u g e  f rac t ion  of the 
zirconium as a gelatincus prec ip i ta te ,  leaving a s u p e r n s + a t  of p!i 7.6. 
solut ion where -03 was subs t i tu ted  f o r  W O H  had a pH of 6.8 a d  is stable 
toward zirconium precipi ta t ion.  

Adjustment of a synthetic Zirf'lex clad solution t o  0.5 M (NH&)z zrF6, 

The came 

Materials of Construction 

Vacuum-melted Hastelloy F and Ni-o-ne1 coupons welded wTth vacuum-melted Pi-c-nel 
f i l l e r  rod showed no p re fe ren t i a l  weld me+& a t tack  when exposed to boiling: 
(1) 1 M , E N O ~  - 2 M HF, ( 2 )  3.5 M ~$04, ( 3 )  3 .5  M ~ $ 0 4  - 10 g/i stainless sfieel, 
and (4)  4 M MQJ? - 0.5 M N'H4NO3. 
a t t ack  a t  the  base metal-weld m e t a l  interface when exposed fa S d f a r i e  s c t d  w-ithoz.4: dic-  
solved stainless steel. Similarly, Hastelloy-F welded w i t h  HastelJoy-F f i l l o r  r c d  
shows p re fe ren t i a l  weld metal a t t ack  i n  H@O4 cnly i n  the absence of dissclved 
stainless steel. Coupons of vacuum-melted Ni-o-ne1 were heat-trested f o r  13213 h o w  
a t  temperatures from 1650 t o  2100 F ( i n e r t  gas a tmsphere)  and wter ~ p ~ ~ ~ k - a d .  
Two in te rsec t ing  bands of weld metal were produced, 3y a rc  fusion, OB tklc2 fac? 
of each coupon after heat-treating. 
a l l  coupons corroded a t  about the same rate (ca.  55 mflsi/mo as tktermined by %-eight 
l o s s  measurements). In all cases, excsp!t the coupon heat-treated a?; 1650 F, prs- 
f e r e n t i a l  a t t ack  of weld met& ad,jaceat to the in te rsec t ion  occurred. Amesiing 
temperature8 of 1550 to  1750 are considered optimum (5y the  manufacturer) fo r  
air-melted mi-o-nel. 
l M H N O 3  - 2 M E F .  

The Hastelloy F specimen shcwea ~cme preferezlt iai  

On exposure t o  boi l ing  1 M HMO3 - 2 M HF 

A i r - m e l t e d  Ni-o-ne1 corrcdes a t  about 230 mil%/mo i n  boi l ing 

A Haynes 25 bayonet located i n  a 3 U  Building +& con-slaining n i t r i c  ac id- i ron( I l1)  
n i t r a t e  solut ion suffered severe a t t ack  a t  the vapor-liquid int,erface. 
laboratory t e s t ing  of 304-L and Hastelloy-F i n  solut ions containing n i t r i c  ac id  
(2-5 M) and i ron(  111) n i t r a t e  (0.2 t o  1.0 M) has disclosed no exczssivs interface 
at tack.  

Eaensfve  



Precision of Level Measurements 

Terminal reports on precision level measurements experiments and statistical analysis 
of the data were issued. Report aW-62049, "Accuracy of Volume Measurements in a 
Large Process Vessel," by C. L. Pleasance, describes the experimental measurements. 
Report HW-62177, "Statistical Analysis - Accuracy of Volume Measurements in a Large 
Process Vessel," by C. G. Hough, Operations Research and Synthesis, presents a 
statistical analysis of the eqerimental data. 

Criticality Studies - Materials Preparation 
The core materials for two shipments of 3 per cent U-235 enriched m-anima trioxide 
and polyethylene (H/U atomic ratio of 18 and 22, respectively) were prepared and 
delivered. 
mixture of uranium trioxide and polyethylene pellets. 

Each shipment consisted of  approximately 125 pounds of homogeneous 

REACTOR DEVELOPMENT - 4000 PROGRAM 

PRTR PROCESSIMG IN REDOX 

Zirflex Process 

Exposure of as-received 1.5 w/o plutonium-aldnun alloy to boiling 1 M NH4F resulted 
in dissolution of plutonium to a concentration of 3.8 mg Pu/l. 
tonium concentration was observed on allowing the solution to stand at room tempers- 
ture for one day. 
tration of 3 .3  mg Pu/l observed in a simulated integral Zirflex decladding operati 9x1 
with plutonium-aluminum alloy. 

Addition of uranium(V1) to a concentration of 0.72 g U/1 in the above 1 M NH4F solu- 
tion and exposure of this boiling solution to Zircaloy-2 resulted in precipitation 
of uraniurri(IV), presumably as NH4UF5, reducing the concentratiolz of plutonium in 
the boiling solution to 1.4 mg Pu/l. On cooling the solution to room temperature, 
further precipitation occurred, reducing the plutonium and uranium concentrations 
in the supernatant to 0.07 mg Pu/l and 0.06 g U/1. Thus, there is a possi3ility 
of reducing plutonium losses in Zirflex decladding of plutonium-aluminum alloys by 
either a uranium(N) scavenging operation or perhaps by addition of uranium(V1) 
30 the dissolver toward the end of the decladding operation. 

No change in plu- 

This observation agrees well with the terminal plu3onium concen- 

Salt Cycle Process 

The electrolytic reduction of U02C12 in molten sodium chloride-potassium chloride 
eutectic at 725 C was studied as a functfon of current density. 
5 to 30 amp/dm2, no apprent effect on the product quality was observed, althowgh 
some variation in the crystal habit was noted. 

Over a range of 

Preliminary analytical results indicate that the sodium potassium content of 
electrolytically produced U02 may be as much as tenfold greater than the chlorine 
content. 

ec? J - I  



6-19 

A s+ainlesa steel cathode was ixed i n  otle run vitk ~ r y  l i t ' f ls  :cTmsiZc occurring 
below the silrfaee cf the ae1CJ. 

A top ica l  report, "The Preparation of Uranium Dioxide from a Molt% Scluriolz of 
Uraoyl Chloride, 'I RW-624319 m s  completed. This report  sumarizes  ctrmical ex- 
periments t o  date CD the cycling of UQ2 tlzrough molten N a C l - K C l  wl l  points OUT 
possible ,recess applications.  

Aluminum Chloride-Aurali Chloride System 

Continued work on the d i s t r ibu t ion  of uranium between aluminum a d  aluminum cUori5.;- 
alkali chlorid5 systems has shown similar behavior of uranium in r.he sodium ays+em 
as i n  the potassium system except that the reduetLon maximum is less than -half as 
grea t .  With an equimolar mixture of scdium and -potassium chlcrides, the distrlbc- 
t i o n  maximun ( a t  Al/K+Na r a t i o  of 1) l i es  inte-rmediats between the Val'ieS for th? 
sodium and po+assilun sys t em.  

The v o l a % i l i t y  of AlCl3-NaC1 sclut ions was observed to be much grea5er Tnao tA%t 
of correspcndirg potassium s a l % ,  
a c t i v i t y  which muld result i n  the observed deerease i n  the extent of reduction. 

This is  indica t ive  of a higher aluminum ckilcride 

The high temperature speetrophotomeser w i l l .  be used f o r  studyiog the sc lub i l i t l i%s  
of  uranium salts i n  molten salt systems and for developing i n f s m t i o n  as to the 
species i n  solut ion.  
the spectrum of UC14 i n  molten m C 1 4  was studied. 
of aqueous hydrochlorfe ac id  so lu t iocs  of uranium(N) in %he absorp t im pcEk3 a: 
550 and 650 9; however, at shor te r  wave lengths the a b s c q t i o n  peaks appear TG 
h&ve sh i f t ed  toward the  Clue i n  TAe molten salt qstern.  A stronq abarrption at, 
602 lrpl is apparently uaique to %he molten salt system and may CLP iadieativz cf a 
cbloride complex unhown i n  the aquecus system. 
ture dependence has been only fragneatsry,  it i s  quite c lea r  That, 3oae peaks arc, 
affecfed qui te  d i f f5 ren t ly  by t e m p e m b e  chmqes than ethers, auqg"s+inq g e ~ r n p  
*ha presence of mare than one species.  

As a prelude to this  mrk, the var ia t ion  with tPmera-cwe of 
The spectrum i s  similar zc .t%t 

Although .zn&.jrsi~ of the temp;-&- 

Coot,iimous Ion-Ekchangs Contaetor Devebopert 

JiQglez Cor.kac+,cr. The ability cf t.h? jiggler ccntac+ar t.0 reqccle 7 M EX03 an3 
r e s i n  at a E& feed rate of 160 gal/hr-Gq ft  haa been demonstratsd w i n g  a pulse 
frequency a& amplitude of 6-1/2 cycles per  minute and l-5/e-inches, r s spc ' i ve ly  I 

Under these coadftiona a resin flcw of 20 g&L/hr-sg ft an3 3 slip waC,cr/re>~n 
f l G w  r a t i o  of 6.3 was mab+Aiaed. 

Demonstration cf the perfo,.masce of an absorp t ion-s lu t io l~  cycle is t o  be accomy?lishel 
by using two similar j i a e r  columns. 
eated, acd ins*alled. It is s compound c$lumn, four inches fa d f m e t e r ,  uaiog 3 
3-foot adso-rption section and l - foot  scrub 5ect.ion. 

me second column has been designed, Zabri- 

Weiss Contactor. 
3-incC-diameter Weiss-type crsrtactor, germi t t i rq  operation at amplitudes up bo 
0.8-inch and frequencies up %o 200 cycles per m u t e .  Results indicate  s tab le  

A new mecbrmical pulse gerzerator ha6 been installed on the 
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operation and uniform resin transfer at fluid flow rates up tc io0 gal/hr-sq ft 
and resin f low rates up to 70 gal/hr-sq ft (wet settled basis). 
rate of 100 gal/hr-sq ft is not  sufficient for most plutonium adsorption column 
applications, but is mple for the elution column.) 

(A fluid flow 

Operation at amplitudes of 0.125-0.25-inch and frequencies greater than 150 cycles 
per minute result in a semifluidized bed of resin on each support plate. 
channeling under these conditione should not be excessive. 

Fluid 

Amplitudes greater than 0.5-inch and frequencies less than 10 cycles per minute, 
resulting in a mixer-settler-type operation, may produce minimal channeling, but 
the resin flow is more erratic. 
channeling was observed. 

At intermediate pulsing conditions excessive 

W A S T E  FIXATION 

Radiant Heat Spray Calciner 

Runs have been made with su@;ar addition to simulated high-sulfate P u r a  waste to 
better define the effect of sugar addition on sulfate destructiolz. 
not present in these runs. 

Phosphate was 
The results may be summarized as follows: 

1. The addition of sugar results in the removal of approximately 60 per cent 
of the sulfate from high-sulfate waste. 

2. As reported previously, the addition of oxygen decreases the ability of 
sugar to reduce sulfate. However, this effect was c o t  as prcoounced as 
in the earlier series with phosphate. 

3. Addition of oxygen near the midpoint of the column resulted in increased 
r d o f  sulfate over that observed when the oxygen was added at the 
top of the column. 

A new filter sectior was desimed during the month as was equipment for %he stu&y 
of ed&y diffusivi%y and back mixing in the column. 
which are important to a theoretical understanding of the spray columfl, will be 
deternined by addition of helium tracer followed by sampling and analysis of the 
gas at selected points in the operating column. 

These Lat+&r quantities, 

Mineral Reactions 

Samples were obtained of Purex boiling tank condensate and submitted for analysis. 
These were the first samples taken since the installation of surface condensers 
on this facility. 
cluding some insoluble material. 
from the 10-5 entrainment calculated for these boiling tanks (about 4 ppm solids) 
the reason for the discrepancy was studied. 
solved solids. 
sampler which permitted raw process water to mix with the condensate. 
also disclosed some uncertainty regarding the representativeness of samples taken 

These solutions were found to have 73 ppm tot& solids, in- 
Since this is mch higher than would be expected 

Later samples also contained undis- 

The study 
Investigstion disclosed a leaking valve on the A-8 proportional 

*+lrilpYyb J 
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by the ex is t ing  sampler from %he great ly  reduced volume of sraste ncw generstsd 
s ince the condensate and cooling wakr s t r e w  are segregated. 
t o t a l  so l ids  and insoluble material found could be material  flushed from the 
surfaces of the condenser, but later smplea should show a considerable reduction 
i n  t h i s  event. This condensate waste w i l l  be used for laboratory s tudies  of 
waste decontamination with beds of c l i n o p t i l o l i t e .  

The breakthrough of radiocesium from a s&l five-gram bed of c l r n c p t i l o l i t e  was 
compared w i t h  that from the 50-gram bed used f o r  most of the  laboratcry research 
w i t h  this mineral. 
had a smaller diameter. 
the same within experimental accuracy. There was no evidence of  mll ef fecss  ir 
the smaller column as m i g h t  be ant ic ipated.  
volume of waste solut ion needed fo r  experimen%s ard w i l l  r.educe rad ia t lcn  levels 
around the colurens. 

Part of the high 

The beds tested were the same length but the five-gram col;unnS 
The breakthrough t o  date from the t w G  3 i z a  of beds were 

These smaller beds v i l l  reduce the 

Work i s  planned t o  study some of the basic  problems associated with f ixa t ion  cf was% 
components i n  so l ids .  Some of the basic probleas include: 
a t u e  and/or i r rad ia t ion  on c r y s t a l  s t ructures ,  the  e f f e c t  of radicactive t r a r s f o a -  
t ion  of l a t t i c e  components on c r y s t a l  in',egrity, and the  nature and s t a b i l i t y  m? 
complex ions that form i n  sone types of waste solutions.  

the e f f e c t  of high temps- 

The CR In-Farm Scavenging Faci1it.y was occupied and necessary altera5ions initiated. 
Experimental equipment t o  stuay the decontamination of condens%%e s~rs , .ms is  beicg 
readied and i n s t a l l a t i o n  w i l l  begin i n  November. 

BIOLOGY AND M E D I C m  - 6000 PROGRAM 

Geoloay and Hydrology 

The Washington S ta t e  University seismic geophysical tests, by locat ing the  s ~ - f % C 5  
of' the Rinqold formation, reaffirmed the differences i n  the in-place FroFeP'-i?.! 
of Hanford sediments, although dril l-procured sEtmp1z.s ars o f t 2 3  nearly i ~ d l ~ 5 h -  
guishable. This again emphasizes %he ,zpcrtance cf use of s varict.:? of meetods 
i n  solving geologic and hydrologic problems. 

The ve loc i ty  d i s t r ibu t ion  through sediments containing hiqhly pemea5ls l inseo of 
sand or  gravel was studied both w i t h  an elec$ric  analog f ie ld  p l o t t e r  an3  w i ~ &  3, 
laboratory flow model. 
l ens  on a sheet of res i s tance  paper i n  the  case of the e l e c t r i c  analog. 
found that even an i so l a t ed  lens such as t h i s  distortsd the flow pa t te rn  marke6;Jy 
and increased the calculated water movemenf rate. This same resul t  vas ob+,ained 
w i t h  a flow model in the laborstory.  A column of f i n e  s o i l  w a s  prepared con+%ic- 
ing an i so la ted  lens of permeable washed s a d .  
t h a t  water movement through the  sand lens was 25 times as rapid as thrcugh the 
f ine  s o i l .  This information grea t ly  a f f e c t s  the nethod to ?e used i n  cs lcuiat ing 
average ve loc i t i e s  along non-homogeneous paths which may con+ain lenses of highly. 
permeable material. 

A small metal bar w a s  used +a simulate a l o w  rpsistaoce 
It -5 

Using a dye t racer  it was fom3 
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Research was continued on the ca l c i t e - f luo r i t e  react ion t o  study some of the basic 
relationshaps between system variables and radioisotope removal. A t h in  section 
of c a l c i t e  (CaCOj) p a r t i a l l y  replaced w i t h  f l u o r i t e  (CaF2) was photographed. 
These photomicrographs c l ea r ly  show the physical charac te r i s t ics  of replacement, 
including preserved physic& out l ines  of the  c a l c i t e  rhomb and diffusion of  C03-2 
and F' along fissures i n  the  calcitg c rys ta l .  

Studies were made of the  influence of pH, temperature, flow rate, f luor ide  concen- 
t ra t ion ,  and c a l c i t e  surface area on t he  removal of f luoride ion from solut ion by 
c a l c i t e .  
in f luent  pH7ca lc i t e  surface area>flow ra te>f luor ide  concentration. The removal. 
of radioisotopes from solut ion by t h i s  react ion may not be influenced i n  this same 
vay since other  mechanisms may be control l ing.  

Equilibrium sorption of cerium from 4.2 x 10-7 M solution by soils i n  the presence 
of chloride, n i t r a t e ,  sulfate, acetate ,  phosphate, oxalate, c i t r a t e ,  and carbonate 
anions was studied as a function of pH. 
(sodium salts) appeared t o  affect t o  the least degree the cerium sorption. The pH 
range studied i n  the  case of phosphate, oxalate, c i t r a t e ,  ace ta te  acd carbonate 
systems was somewhat limited by t h e i r  high buffering capacity. These accompanying 
ions were s tudied i n  0.5 M and 4.0 M systems. In  solut ions of strong e lec t ro ly tes  
cerium is  prec ip i ta ted  i n  s l i g h t l y  ac id  and neut ra l  solutions. The prec ip i ta te  i s  
peptized in to  a f ine ly  divided co l lo id  i n  the c r i t i ca l  pH range f r @ m  7.5 t o  10.5 
unless the  salt content is suf f ic ien t ly  high t o  prevent it. Sulfate  and acetate 
systems showed some r e l a t i v e  decrease i n  cerium removal compared w i t h  chloride and 
n i t r a t e  sys t em.  In c i t r a t e  and carbonate sys%ems the  r eac t iom in the pH range 
7.5 to 10.5 were markedly d i f f e ren t  from those obtained i n  systems of stroag elec- 
t ro ly tes .  
from c i t r a t e  and carbonate solutions.  
and oxalate  systems above pH 4.0, probably because of a prec ip i ta t ion  react ion 
w i t h  these ions.  

The r e l a t i v e  magnitude of these influences are in the  order: temperature, 

Of the  anions studied, chloride and n i t r a t e  

, 

A pronounced decrease in cerium removal was evident i n  t h i s  pH range 
Cerium was completely removed from phosphate 

Ground Waste Invest igat ions 

The i n a b i l i t y  of t he  Hiester-Vermeulen equation t o  pred ic t  t he  behavior of so i l  
sdsorption columns was studied f k t h e r .  
s o i l  columns does not  appear to  change with increasing test column length in the 
same manner as do those from beds of synthet ic  ion exchange rPsins o r  as predicted 
by these equations. The p o s s i b i l i t y  +&at this effect could be explained by non- 
l i n e a r  longi tudinal  dispersion i n  s o i l  columns was +,ested by column experiments 
with n i t r a t e  solutions.  Carefully prepared n i t r a t e  ion breakthrough curves from 
s o u  co~umns of d i f fe ren t  s i zes  indicated that longi tudinal  dispersion was accurately 
proportional to column leng%h, so some other  explanation of t he  phenomenon must be 
sought. 

The small experimental c r i b  near Gable Mountain continued to receive calcium 
n i t r a t e  solut ion t raced  with S r @ .  
facilf- month end. 

The shape of breakthrough curves from 

More than 2200 ga l lo r s  were d i s c h r g e d  to the 
The water table beneath t h i s  experimental c r i b  has been 
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gradually r i s i n g  during the course 3f these experiments. The elevation of the 
water tab le  increased above the tops of the screen sect ions of  the w e l l  point,. 
This created uncertainty regarding the representativeness of samples from +,hese 
w e l l s  unti l  the well points  were pulled t o  a posi t ion i n  which the screens ex- 
tended above *he water's surface. Mi?rate ion has broken through i c t o  f i v e  of 
the wells but  the uncertainty concerning samples from these wells ca8ts doubt. on 
the exact time of breakthrough. Ten+ative in te rpre ta t ion  of the data indicates  
l i t t l e  apparent difference i n  the  lateral spread of solut ion from .this c r i b  and 
that of the l a rge r  c r i b  previously studied. 

F ie ld  Apparatus Developmect 

"he neutron s o i l  moisture probe was further studied, using h o r n  moisture scil 
compositions. Large s o i l  volumes i n  the low-water content region were determined 
t o  be necessary fo r  sccu;rate ca l i3ra t ion .  
accurately locat ing a dry-soil wet-soil in te r face  through a series cf readicss oa 
either side of the interface.  

Resolution was adequate to pennit 

Well d r i l l i n g  vas completed a t  the  Gable Mountain tes t  si te,  and the necessa-3 
preparations were made t o  conduct the  w e l l  pumping tests. 

Micromer it i c  s 

An e l u t r i a t o r  w8s assembled and used t o  prepare fairly-narrow s i ze  range ZnS 
1 p a r t i c l e s  f o r  use i n  p a r t i c l e  deposition studies.  

p a r t i c l e  deposition i n  tubes was used i n  i n i t i a l  tests w i t h  results indicating an 
unusually high deposition veloci ty .  
pa r t i c l e  s i ze  d is t r ibu t ions  will ngt be appreciably d is tor ted  ir, t r a n s i t  through 
the  apparatus before firm deposition ve loc i t i e s  may be reportcd. 

Apparatus designed t o  aeasulre 

It w i l l  be necessary to .subs+ant ia te  that 

A paper en t i t l ed ,  "Disposal of Indus t r ia l  Radioactive Waste Waters af Hanford," 5y 
Le C .  Schwendiman, R .  E .  Brow, J. F. Honstead, D. W .  Pesrce w a s  presented a t  the  
Third Pac i f ic  Area Insernat ional  Meeting of the AS'IM, In San F r a x i s e e p  October 1 5 .  

Radioisotopic Measurenenzs 

Measurements have been completed on a route by which Zn65 released i n  reacsor wasC.as 
t o  the Columbia River may enter  humans. -65 was t raced from the river to fGr?,g '?  
irrigated by the  water, t o  sows and +,he miU they produce 
drinkin the  milk. I r r i g a t i o n  water containing 0.1 x lo-& uc/ml. resulted in &?out 
2 x lo-% uc/ml milk. This milk ingest5d d a i l y  f o r  f i v e  months a t  a rate of ab0115 
630 cc per day gave body burdens of 0.030 t o  O.OL5 (average 0.036) uc in s i x  indi- 
viduals. 
under these conditions. 

md f i n a l l y  t o  thoec 

Bioassay samples are being analyzed t o  determine the excretion m t e s  

An experimental addi t ion of As75 as arsenate)  to t ~ o  reactor  tubes during r aaa to r  
operation was completed. The As7 i n  the eff luent  water from +hese tubes was de- 
termined i n  many samples as the  concentration increased as a result of the  addition, 
acd the decrease of As76 conceIztration with t b e  was followed after the addit.icn 

1 2 3 3 9 4 5  



had been terminated. 
mechanisms of As75 adsorption and As76 re lease,  but there is evidence that a t  
l e a s t  three mechanisms a r e  operating which appear t o  be first order reactions with 
half times of about 40 minutes, 40 hours, and two weeks. 

These data have not yet  been interpreted in t e r n  of  the 

Since the cessation of weapons testing, the radioisotope content of local. 
vegetation has decreased about two orders  of magnitude. 
rad$oisotopes are now K40 (na tu ra l ly  occurring), Zr95-Nb95, Cs137, Rulo6, and 
C e l  4. 
energy analysis  i n  the la rge  (9-3/8-inch-diameter) well c rys t a l .  

A Varian Electron Paramagnetic Resonance (EFR) Spectrometer was assembled and tested. 
Although signals have been received from several  t e s t  samples, fur ther  work w i l l  
continue following the  v i s i t  next month of the Varian technical representative.  

The main measurable 

These radioisotope concentrations may be determined from a single  gamms 

LP Bupp:bp 

Chemical Research & Development 

- 



C - 2 5  UNCLASSIFIED 

0 
2 

0 
B 

r: 
0 

c 
0 
*rl m 
k" 
k 
0 
V 

0 
0 

1 
CD 

4 
2 ti 

4 
2 

ri 

rt 
2 

r: 

E? 
0 
+;, +' 
7 m 

a 

1 2 3 3 9 4  7 
UNCLASSIFlED 



ZLASSIFIED c-26 HW-62587 

i 3 8  
z 

a! m z  
m 
H > 

I 

0 z 

rl .i 
d v 

UNCLASSIFIED 



C-27 HW-62587 
UNCLASSIFIED 

m 
R 

m 
P) * 

ul 
0 $ 2 

m 
R 

Q) 
k 
0 

P 
2 

m 
a, w 

0 
2 0 

2 

k o 
-P 
k 

5 
d 
d 

la s 

d 
0 
d 
m 
m 

m 
2 
;;I 

1 cu cu 
\ 
0 
rl 

\ cu cu 
\ 
0 
4 

. . . . .  
b O W u m  u UNCLASSlFlED 

1 2 3 3 9 4  



C-28 HW-62587 UNCLASSIFIED 

m s 01 

$ 
0 
2 

0 
2 0 

2 

c, 
V 

0 
k 
PI 

2 .! m 
m 
Q) 
V 
0 
k 
pc 

E 
pc 

m 
rl 

k 
8 

4 

c! 
FI .. 

\ 
M cu 
1 
0 
rl 

' 
M cu 
1 
0 
rl 

\ 

' 
rl 

' a  
' 0  
cu 
0 
rl 

\ 
M cu 
\ 
0 
4 

0 J 
UNCLASSIFIED 



c-29 HW-62587 NCIASSIFIED 
1 

G 
2 

0 z 0 z 0 z 0 
2 

0 
2 

0 z 0 
2 

a, 

I 

a c 
a3 

4 
I 
a, 
m 
a, 
k 
P4 
a 
d 
al 
ho c 
4 
4J 
a, 

8 

3 
rl 
cd u 

\ m cu 
I 

A 
\ 
0 
rl 

\ 
rt 
rl 
\ 
0 
ri 

\ 

1 
0 
rl 

5l 

k 
a3 s 

u u 5 m 0 

I4 W 4 4 
UNcLAssIFm 

2 3 3 9 5 1  



UNcLAssIFlED 

1 2 3 3 9 5 2  



UKCLASSIFIED D-1 

3;OLOGY OPZLUION 

A .  OEGfiu'IZATIOII AKI PZ?-3Gi:Iila 

1'0 s igni f lcant  changes occurred during Ocbb er.  

B. TECHITICAL ACTI-SITIES 

FI3SlONABTX M-LITZRIALS - 2300 P"n0GRA-N 

3ISLOGICPIT, PIONITGRDJG 

Radioiodine Contamination 

Concentrations of 
f ive  times those observed one year ago. 

i n  thyroid Zlands of jack r abo i t s  were aT:proxkLately 
7alues follow: 

Location 

4 E*:iles S.W. Redox 
Prosser Barricade 
ITatiLuke Slope 

Tr enc 
Factor 

+ 20 
+ 5  - 

Columbia River Contamination 

Concentrations of g r o s s  be t a  emitters in Columbia River organisms col lected a t  
Xanford were approximately the  same as t h a t  observed one year ago. Values follow: 

,m/g Net W t .  
Aver age Maximum 

Trend 
Factor 

2 x 10'2 2 x low2 + 2  

Sample Type 

~ i n n o w s  (en t i re  ) 

Vi th  a dose of X-rays which produced 99 per cent  death (10 Kr), the frequency 
of C. columnaris s t r a i n s  r e s i s t a n t  t u  i l is t rJcin w a s  increased 15-fold over the 

of mutation, t h i s  r a t e  of increase i s  comparable t o  t h a t  observed i n  other 
frequency --- ~n non i r r ad ia t ed  controls,  .Presuming that these a re  the consequence 

microorganisms. 

C, colurnnaris organisms i so l a t ed  from infected f i s h  showed no decrease i n  
v i a b i l i t y  over a 76-hour period of being suspended i n  s t e r i l e  de-chlorinated 
san i ta ry  water. 
one t r o u t  out of  four exposed was dead wi th in  two days. 

T 

A t  l e a s t  p a r t i a l  virulence was retained during this time s ince 

Fal lout  Contamination 

Fiss ion products occurred i n  rabbi t s  from Hanford Reservation in the following 
amounts P 

'.. 
UXCLASSIF I D  
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SanFle Type 

Bone 
Feces 
Nus c l e  
Liver 

Salmon Survey 

mc/g Net Materials 
Average 

6 x 10-5 

7 x loe6 
6 x looo 

3 x 10-5 

Trer,d 
Factor 

+ 3  

Aerial  *surveys of spawning sdmon were ini ta ted.  
which i s  m c h  lower than nornal .  
however, s ince v i s i b i l i t y  was poor due to the r i v e r  flow which was about 60 
per cent greater  than average f o r  the  month. 

3 f f e c t  o f  Reactor "sffluent on Aquatic Organisms 

Results o f  the rout ine monitoring program w i t h  e f f luen t  from the 103-E3 reactor 
aere not subs tan t ia l ly  a i I ' ferent  from those reportea last month. Since t\iS 
t e s t  was s t a r t e d  in June, about 39 per cent  of the f i s h  i n  3 per cent reac tor  
e f f luent  have died as  compared with 26 cer  cent of t he  controls. In  each caseg 
most of the  f i s h  which died showed symptoms o f  Columnar is  disease,  

Small suckers were sampled from an a r t i f i c i a l  r i ve r  ~ i c h  contained 3 per cent  
strength e f f luen t  which had been passed through a Sed of aluminum turnings. 
Results of radiochemical analyses are not  y e t  avai lable  t o  indicate  whether the 
alum~inum turnings were e f fec t ive  in reducing the contamination l e v e l  i n  the  f i s h -  

OnZy 55 nes ts  *re observed 
?"ne l o w  count is  not considered s ignif icant ,  

Phosphorus 

f c ich l ids  ( t ro  i c a l  f i*)  were ma ;ained in aquaria which contained 

Some mechanical d i f f i c u l t i e s  have been encountered i n  maintaining the 
Groups 1 x 10' E /uc/ml, 5 x 10- E pc/ml, and 2 x 103 pc/ml phosphorus throu&out the 
month. 
concentration of isotope a t  the desired l e v e l  i n  the water. 
have been observed with the possible except im t h a t  the  food intake of the 
f i s h  i n  the ,  high l e v e l  is reduced. 
metnod of administering P32 t o  the c ich l ids  indicated that the body burdens were 
much more  consis tent  when the  isotope was included in the food than when the 
isotope was added t o  the water, 

The metabolism of P3* was s tuaied in mice following o r a l  and in t raper i tonea l  
a d n i n i s t r z t b n ,  
is  absorbed after o r a l  administration. 
work s a t i s f a c t o r i l y  f o r  detecting the  bremsstrahlung o f  the deposited P32, 

No &verse e f f ec t s  

An anci l la ry  t e s t  t o  determine the bes t  

It appears that a t  least  50 per cent  of  the  administered dose 
The whole-body mouse monitor seems to 

Strontium 

3ematologicdl s tudies  on t rou t  which had 'ceen injected twice weekly with 
S r F O - f i O  were completed. KO s ign i f i can t  changes were observed with the possible 
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excEption t h a t  tne mean corpuscular hemoglobir, appeared to be 'nigher in the 
f i s h  i i i ich had received the grea tes t  amount of isotope (1.5 x 
fish/injection). 

The adul t  groups o f  miniature swine. on dai ly  Sryo feeding are  now virt irally 
f i l l e d  ana a l imited number of animals f r o m  the F1 generation were s t m t e d  on 
experiment, 
p la tes  revealed no pathology in any group fed up to 25 pc/day f o r  over six 
months. 

pc/g of 

A total  of 70 animals are  now on t h i s  study. Ekamination of x-ray 

Preliminary results from the study o the e f fec t  o f  calcium gluconate in t i e  
u i e t s  of l ac t a t ing  ewes on SrFO-Cabrrelationship indicate the fol lowing:  
(I) Tie amount o f  s tab le  calcium absorbed f r o m  the gastrointestinal t r a c t  
o r  excreted i n  the ur-he o f  l ac t a t ing  ewes appeared to be r e l a t i v e l y  inuepenamt 
of  added calcium in the form o f  gluconate UF to amounts o f  inore than twice 
the basal ra t ion.  This suggests t h a t  calcium absorption i s  based upon cienand 
and t h a t  the sho r t  time period probably did not allow the adjustment in 
absorption r a t e  which is  known t o  be somewhat dependent on calcium content of 
t he  diet .  
the s imilar  ra t io  for  Ca4s. 
gland where the  r?.ilk-blood ratio of SrFg was 004 times the r a t i o  fo r  CaU.#. 

(2) The urine-blood r a t i o  of Sr90 was approximately six times 
(3) An OD o s i t e  e f f ec t  was observed a t  the r r .mary 

Short term r a t e  of ion  uutake studies were car r ied  out on 12-day old bean p l a n b  
cium ana strontium 

accumulation was 
grown in nut r ien t  solutibn. With equal concentrat 
i n  the substrate ,  : l i t t l e  difference in r a t e  of Ca 
noted, 
than i n  older ones. 

There w a s  a more rapid accumulation o f  both ions in p u n g e r  leaves 

Iodine 

Adult swbe on fill feed and 70 pes cent o f  f u l l  feed and fed e i the r  .# o r  
1 /uc/day of 1131 f o r  a prolonged period were given a s ingle  t racer  dose of 
r d i o i o d i n e  to determine if there  was any evidence of a cnange h thTJroid 
metabolism due t o  radiat ion damage o r  plane o f  nu t r i t ion .  The high-plane 
animals - both controls and those fed  5 pc/day over a prolonged period, 
showed higher thyroid uptake of the t racer  dose an6 longer e f fec t ive  half-life 
than the animals on l o w  plane of nuts i t ion.  

There was no de f in i t e  indicat ion o f  damage due 50 the feeding o f  spc /day  of 
radioiodine fo r  three 

dose t o  the t h y r o i d  during t h i s  period was about 79C00 rads. 

ea r sg  although there  was a suggestion of a reduced 
thyroid av id i ty  f o r  11 5 1 in sme of t h e  experimental animals. The accumulated 

Plutonium 

O f  s i x  rats injected with LO p c  Pu/kg, four have died within a period of 42 
days' post  inject ion.  
with-1.5 rr&I/kg 2TPA show complete survivial f o r  the same period, thus demon- 
s t r a t i n g  the survival. value o f  DTPA treatment in cases of  acute plutonium 
toxic  i t y  . 

Rats receiving %he same amount o f  Flutonium but t r ea t ed  

1 2 3 3 9 5 5  
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SJ-6 2 5 8 7 

14 says 

Conparative Toxicity of  R a  226 pU239 ar,d ~ r 9 0  

The study t o  determine the comparative tox ic i ty  o f  Ra226, p U 2 ~ ~ ,  and SrSo in 
6-week9 6-month and one-year .old n lh ia ture  swine was in i t i a t ed .  
arlmiqistered were calculated on the bases o f  estimated s k e l e t a l  burden of these 
animals, as follows: 

The doses 

Ra226 
m23F 
~ r 9 0  

2.5 ,uc/Kg body weight 
1 pc/Kg body weight 
25' /uc/Kg boay weight 

Racicac5ive Pa r t i c l e s  

Flutonium assay o f  t i s sues  f r o m  &3 dogs k f l l e d  a t  in te rva ls  after inhalat ion 
of PU239O2 i s  nearing completion. From the data  f o r  nine dogs given in Table 1, 
several  t en t a t ive  conclusions can be drawn. There was l i t t l e  clearance of 
plutonium from the lung during the f i r s t  two weeks a f t e r  inhalation, Juriing 
t h i s  period about ha l f  o f  the  deposited plutonium was excreted in the  feces,  
The pharmacoaynmics of inhaled plutonium in dogs d i f f e r s  from t h a t  observed -h 
rodents where smaller f rac t ions  o f  the deposited materials were i i s t r i b u t e d  
in the lungs anri e a r l y  rapid lung clearance occurred. . 

TABLE 1 

Distr ibut ion o f  Inhaled pU23$0, in dogs 
Per Cent o f  Original ly  JeFosited Plutonium 

Lungs 

Tracheal bronchial  
lymph nodes 

Lzll otlier tissues 
including in t e s t ine  

Urine 

Feces 

Imme d. 

61, 64, 53 

39,  36, 47 

Tissue Transplantation f o r  Radiation n e r a p y  

5.5, 543 a 1  
0.01, - (2.2 9.07, Gel, Ool 

0.1, 10, 

Three n in ia ture  swine were a h i n i s t e r e d  an LDloo dose of X ray (900 r)  followed 
by an i n j ec t ion  cf f e t a l  spleen a d  l i v e r  c e l l s  i n to  two o f  the animals. 
three animals died by the 11th day. These re su l t s ,  together with others,  point  
out differences in response (and the hazards of extrapolat ion)  between la rge  and 
srr,all anbLals, the l a t t e r  having demonstrated a favcrable response t o  bone-marrow 
ana a l s o  t o  f e t a l - t i s sue  t ransplantat ion,  With supportive treatment, however, the 

;W 

r e s u l t s  in l a rge  animals may be more promising, 
1 2 3 3 9 5 3  
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Gastrointzst inal  Radiation In jury  

In t raper i tonea l  in jec t ion  of cysteine (1.0 &g) p r i o r  t o  i r r ad ia t ion  afforded 
complete protect ion against  the e f f ec t s  of 900 r X-irradiation on the glucose 
absorbing a b i l i t y  of the in tes t ine .  

Plicrobiolo g i  c a l  S t u  die s 

Increased movement o f  ions across i r r ad ia t ed  yeas t  c e l l  nembranes was observed 
t o  r e s u l t  from a general increased permeability ra ther  than mere leakage out o f  
t he  c e l l .  I r r ad ia t ed  c e l l s  removed phosphorus from the medium a t  a r a t e  seven 
times t h a t  observed in unirrauiated c e l l s  and a t  the same time phosphorus lea-ked 
out 1 2  times more rapidly.  Glucose u t i l i z a t i o n  was s l igh t ly  greater  i n  
irradia.ted c e l l s  

HA Kornberg: es  

1 2 3 3 9 5 1  
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3. Lectures 

a .  P a p r s  p e s e n t e a  a t  :ieetir?gs 

b.  Off-Site Seminars 

L. A.  George, J r . ,  10/16/59, diology 'ilorkshop a t  t'ze Kort'nwest Junior 
College Science Teachers _;.:eeting, Zverett  Jr . College, Everett ,  dash. 
(The :.Iammalian Cel l ) .  

C.  Seminars  (5iology) 

L. K. 3ustad, 10/14/5'5, r '3ignificance o f  i.juclear I n w s t r y  3f f luents  in 
hind Populations" 

:-I. A .  I<ornberg, l O / l k / s 4 ,  'Fs iec t ives  o f  Eesearch Frogram" 

Seminars (otner than aiology - l oca l )  

R. F. Foster,  10/9, 16, 2 3 ,  "Aquatic S i o l o g i c a l  Stuaies," PT) Infomation 

a. 

- 

Ibieetings. 

3. Publications 

a. %J Pu'olications (external  d i s t r ibu t ion )  

lione 

b. IC;.$ Publications ( in te rna l  i i is t r ibut ion)  

c. Open Li te rz ture  

Sone 
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OPERATIONS RESEARCH AND SYNTBESIS OPERATION 
MONTHLY REPORT 

October , 1959 
ORGANIZATION AND PERSONNEL I 

There were no changes i n  personnel during the  month of October. 

OPEBATIONS RESEARCH A C T I V I T I E S  

Input-Output Simulation Model 

Work on the GCL computer program i s  continuing. 
analysis  subroutine has been checked with f ive  tes t  models and found t o  be 
sa t i s fac tory .  

The cent ra l  mult ivar ia te  

Three production runs have been made using this  rout ine.  

0 the r 

The dec lass i f ied  version of the Operation Pool report  was completed and 
forwarded t o  the Atomic Energy Commission. 
r e l a t ed  program was given t o  personnel of the Division of Internat ional  
Affairs. 

I n  addition, consultation on a 

A first report  on the mathematical and log ica l  formulation on the  concept 
of value and in te rna l  pr ic ing  was completed. 

OPERATIONS ANALYSIS STUDIES 

Redox Dissolver Study 

Using the mult ivar ia te  analysis  subroutine now available, an analysis  was 
made of one completely causal model and a p a r t i a l  analysis  of two other 
models was made by the less e f f i c i e n t  “straightforward l e a s t  squares” 
technique. A report  t o  in te res ted  CPD personnel is being prepared. 

Z P lan t  Information Studx 

Due t o  the f a i l u r e  by LBM t o  meet commitments on the production recording 
equipment which was t o  be used i n  the developmental test, th is  program has 
been completely re-evaluated. 
working out details f o r  the fu ture  process so that requirements of the 
system can be presented t o  other firms capable of providing the  necessary 
equipment. An agreement on the fu ture  scope of th i s  program has been 
reached with CPD Research and Engineering personnel. 

Attention is now being d i rec ted  toward 

FPD Process Control and Experimentation 

Further dimensional measurements on co-extruded tubes have confirmed i n  
general the previously observed relat ionships  between dimensional d i s to r t ion  
during heat  t r ea t ing  and reduction r a t i o  employed i n  the co-extrusion 
process. One addi t ional  set  of data i s  being collected,  since the t rue  
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re la t ionship of Adiameter t o  reduction r a t i o  i s  s t i l l  open t o  some question. 
Also with respect t o  co-extruded tubes, the extent  of interface roughness 
was evaluated, where in te r face  roughness i s  a measure of the v a r i a b i l i t y  
i n  c iad thickness. 
with respect  t o  fu ture  measurements of t h i s  charac te r i s t ic  were made and 
adopted, r e su l t i ng  i n  a considerable savings of e f f o r t .  

Nickel p l a t ing  of present  production f u e l  elements t o  reduce corrosion 
e f f e c t s  i s  s t i l l  being evaluated. 
t r e a t i n g  after p la t ing  on the bond s t rength of a f u e l  element were evaluated. 

Along wi th  the results of t h i s  analysis,  recommendations 

- 
I n  t h i s  connection, the e f f ec t s  of heat  

An experiment designed t o  evaluate the e f f e c t s  of charge damage on f u e l  
element qua l i ty  (porosi ty  and dimensional changes) has been completed. The 
importance o f  controls  was dramatically emphasized i n  t h i s  experiment, since 
had they not been used, e n t i r e l y  erroneous r e s u l t s  would have been found. 

Some fur ther  data t o  evaluate the e f f e c t s  of one-step and two-step quenching 
a re  being analyzed. 

Two experiments t o  be run i n  the p i l o t  p l an t  were designed. I n  the first,  
four degreasing procedures i n  the  cleaning of cans a re  t o  be evaluated. 
second experiment concerns an evaluation of spire- inser t ion techniques, i n  
which three methods’are being considered. 

The 

Quality Cer t i f i ca t ion  Program 

Pre- i r rad ia t ion  dimensional and weight data taken from monitor tubes charged 
under th i s  program during June, July‘, and August were analyzed. This was 
done i n  order t o  provide a r a t iona l  basis f o r  s e t t i ng  product spec i f ica t ions .  
In te res t ing  cases of non randomness and out o f - con t ro l  s i tua t ions  were 
detected . 
Discussions were held i n  connection with wri t ing the product specif icat ions 
f o r  this  program. It was emphasized that there are three d i s t i n c t  uses f o r  
the data being generated, and that much of the data are of i n t e r e s t  only t o  
FPD personnel. 
loo$ inspection such that acceptance sampling plans as such are not required. 
However, one can s t i l l  describe the outgoing qua l i ty  by var iables  meaeure- 
ments which should be useful  i n  later s tudies  t o  evaluate the e f f e c t s  of such 
cha rac t e r i s t i c s  on f u e l  element performance. 

Much of the control  of outgoing qua l i ty  is maintained by 

I n  connection with th i s  program steps are being taken t o  mechanize data  
recording and analysis  f o r  C-Basin data, and the question of the necessi ty  
f o r  taking f i v e  diameter measurements was raised. 
t o  three measurements was evaluated, and it was recommended that  t h i s  not 
be done. A t  the same t i m e ,  a recommendation w a 8  made that the  d e s i r a b i l i t y  
of using quarter  point  measurements t o  obtain a better masure  of f u e l  e l e -  
ment warp be evaluated. 
uncertainty that  would resu l t .  

The e f f e c t  of a reduction 

Data are being col lected t o  quantify the reduced 

Production Tests 

of data from production tes t  IP-220-A, which was 



designed t o  compare f u e l  elements with cores heat t rea ted  i n  rod form i n  
carbonate salt with those blank heat t rea ted  i n  chloride salt. 
observations were u t i l i zed .  
A diameter are a l so  being quant i f ied i n  t h i s  analysis .  
second and t h i r d  degree polynomials is  su f f i c i en t  t o  explain these e f f e c t s .  

Paired 
The f u e l  element posi t ion e f f e c t s  on warp and 

The f i t t i n g  of 

Fuel Element Fa i lures  

A comparison o f fa l lu re  performance was made between f u e l  elements c lad i n  
x-8001 and C -64 a l loys .  

Optimization of Reactor Operations 

A new program i s  being defined t o  include a l l  work done on various aspects  
of optimizing operating conditions f o r  the reactors .  
was previously reported under Fuel Element Fa i lures .  

Net re turn,  as defined by Process Technology personnel, i s  calculated as a 
function of CR (a  measure of f u e l  elenrent qua l i ty  as determined by rupture 
performance), power, and exposure. 
four th  degree polynomials i n  order t o  permit easy interpolat ion,  and they 
w i l l  be used t o  evaluate a number of decision rules concerned with changing 
operating conditions on the basis of observed rqpture performance. A study 
i s  being made of the "fixed" cos ts  ex is t ing  i n  the current  ne t  re turn equa- 
t i o n  t o  determine if they can t r u l y  be ca l led  fixed or must also be var ied 
with changing reactor  conditions.  O f  importance i s  the extent  of simultan- 
eous shutdowns of several  reac tors  under d i f f e ren t  sets of operating con- 
d i t ions ,  and t h e i r  e f f e c t  on the  cos t  s t ruc ture .  
area. 

Some of t h i s  work 

The resultsweFe then expressed as 

Work i s  continuing i n  t h i s  

Process Tube Leaks 

An extensive repor t  was issued giving the r e s u l t s  of various attempts t o  
p red ic t  more e f f ec t ive ly  which tubes are l i k e l y  t o  experience severe ex- 
ternal corrosion and hence be candidates f o r  tube leaks. No marked 
success i n  improving on present  predict ion methods has been noted. Work 
w i l l  continue after discussing t h i s  report  with in te res ted  personnel. 

Aluminum Corrosion 

Work was completed on the  comparison of four models with respect  t o  t h e i r  
a b i l i t y  t o  pred ic t  in-reactor corrosion. 
repor t  with HLO and IPD corrosion representat ives  w i l l  be issued summarizing 
the  results of t h i s  study. 

It i s  ant ic ipated that a j o i n t  

Reactor Calculations 

Discussions have been held with In te res ted  personnel r e l a t ive  t o  the rough 
draft issued on reactor  calculat ions.  
r e s u l t s  of t h i s  study, and it i s  planned t o  issue a f i n a l  report  during 
November. 
ex i s t ing  i n  the  Poxboro power ca lcu la t ing  system by examining avai lable  
data from routine draw-down t e a t s  on a given reactor. 

There was general agreement on the  

It i s  a l s o  t en t a t ive ly  planned t o  t r y  t o  quantify the inaccuracies 
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Fina l  Product Specif icat ions . 

As previously recommended, the number of ana ly t ica l  t i t r a t i o n s  per f a b r i -  
cated p a r t  was decreased from six t o  three several  weeks ago. 
t i o n  of data since that date has indicated ra ther  surpr is ingly t h a t  the 
t o t a l  measurement e r r o r  associated with each-par t  has not increased as a 
result of t h i s  change. 

An examina- 

This i s  being investigated further.  

A t r i p  repor t  was issued on the September meeting on f inal  product 
spec i f ica t ions  held a t  Los Alamos. 
p a r t  by p a r t  acceptance. 
i s  being prepared. 

This a l so  contained a discussion of 
A formal proposal t o  alter ex is t ing  specif icat ions 

CPD Control 

Several spec i f ic  problems concerned with control  of materials within CPD 
were worked on during October. A s  an example, a study was made re l a t ing  
the extent  of sku l l  formation i n  Task N furnaces t o  the type of material 
charged. 

Radiation Protect ion Studies 

Additional data from an experiment t o  invest igate  the e f f e c t  of exposure 
angle upon gamma f i l m  badge response were obtained. 
deviated from earlier f o r  edge angle exposures, a review of a l l  calculat ions 
has been undertaken. A report  w i l l  be issued i n  the near fu ture  explaining 
the  integrated result of both experiments. 

Work continued on the  analysis  of data from the experiment t o  t es t  the 
v a l i d i t y  of the inverse square l a w  as it appl ies  t o  the radium gamma f i l m  
badge ca l ibra t ions .  

Since the new data 

A s t a t i s t i c a l  study was i n i t i a t e d  f o r  Bio-Assay Operation t o  estimate the  
precis ion and accuracy of bio-assay plutonium deposit ion estimates from 
spike samples. 

Systems Re l i ab i l i t y  

Using the previously developed computer program, the reliabil i t ies of three 
a l t e rna t ive  changes i n  the  K-plant water systemweEcompared t o  t h a t  of the 
ex is t ing  system. I n  the sense that these computations indicate  d i s t i n c t  
differences between the  a l t e rna t ives  considered, t h i s  work was qui te  
successful.  
planned i n  t h i s  area and a new problem of a similar nature concerning NPR 
operational r e l i a b i l i t y  i s  being considered. 

On the basis of these experiments addi t ional  work is  being 

STATISTICAL A l D  MATBEMATICAL ACTIVITES WITHIN EL0 

2000 Program - Metallurgy 

A s t a t i s t i c a l  ana lys i s  was performed.on maximum penetrat ion data from two 
experimental invest igat ions of the d i f fus ion  of uranium i n t o  AlSi t o  
obtain the best estimate of the  thermo diffusion coef f ic ien t ,  and t o  - 1 2 3 3 ’ l b j  
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ine the significance of the difference between the two coe 

2000 Program - Separations Development 

Conferences were held t o  explore the f e a s i b i l i t y  of applying s t a t i s t i c a l  
techniques t o  the design and analysis  of engineering development experi- 
ments. To date, appl icat ion has been discussed i n  two areas, power f u e l  
c i rcu la t ing  dissolvers  and f lu id ized  bed calcinat ion of process waste solu- 
t i ons .  Existing dissolver  data are being examined t o  gain f ami l i a r i t y  with 
power f u e l  dissolut ion problems. It is ant ic ipated t h a t  this examination w i l l  
lead t o  the design of planned experiments that should bake possible  a systema- 
t i c  evaluation of both main e f f e c t s  and interact ions fo r  several  process 
var iables .  

4000 Program - Swelling Studies 

Work continued on the development of the functional representation of the 
pore radii  d i s t r ibu t ions  for micrographs of uranium samples. Preliminary 
invest igat ion of the e f f ec t s  of varying e tch  times was completed; data f o r  
a more comprehensive study w i l l  soon be avai lable .  

4000 Program - PRTR Pressure Test 

Work continued on the  s t a t i s t i c a l  evaluation of data from the recent PRTR 
Pressure Test t o  determine the  precis ion and accuracy of leak rate 
estimation. Current e f f o r t s  a r e  d i rec ted  toward correct:  -9 the t o t a l  num- 
ber  of molecules within the vessel  estimate f o r  the f luct-at ion i n  the 
number of water molecules due t o  condensation and evaporation on the w a l l s  
of the vesse l  a r i s ing  from da i ly  temperature f luctuat ions.  

4000 Program - Mathematical Analyses 

Mathematical ass is tance t o  t h i s  program included 

(1) 
(2) 

( 3 )  

Continued aid i n  the study of the e l a s t i c  behavior of f u e l  elements, 
the complete solut ion t o  a non-homogeneous second order differen- 
tial equation, and 
assis tance i n  studying the osc i l l a to ry  and growth propert ies  of 
the solut ions of a l i n e a r  second order different ia l .  equation wi th  
periodic coef f ic ien ts .  

6000 Program - Biology and Medicine 

Work continued on S t a t i s t i c a l  analysis  of excretion data from an experiment 
involving plutonium inhalat ion by dogs. 
model of re ten t ion  and excretion has been constructed, and estimates of t he  
parameters’of the  model have been computed. 
ment with the expe r imnta l  data during the la t ter  stages of experimentation, 
bu t  provides only a fa i r  explanation of results during the ea r ly  port ion of 
the experiment. E f fo r t s  are directed toward the refinement of the model so 
as t o  provide better p red ic t ab i l i t y  during these i n i t i a l  stages of experimentation. 

A three-compartment mathematical 

!his model is i n  excel lent  agree- 

General. 

A s t a t i s t i c a l  analysis  t o  determine the r e l a t i v e  precis ion and accuracy of 
several  radiochemical isotopic  analysis  methods was completed. 
analyzers are soon t o  be replaced by 256 multiple channel ones, and i n  an 

Single channel 

t o  an t ic ipa te  customer questions the  r e l a t ive  cha rac t e r i s t i c s  of the 
truments were evaluated. 1 2 3 3 ~ 1  m 
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A meeting was held t o  consider the f e a s i b i l i t y  of complete automation of 
radiochemical isotopic  analysis  by multi-channel gamma spectrometers. A 
f e a s i b i l i t y  study has been i n i t i a t e d  of which the f irst  s tep w i l l  be t o  
consider the problem of mathematically simulating monoenergetic spectra 
i n  the range zero t o  3 mev from the analysis  of spectra  from a selected 
set  of standard monoenergetic sources. 

A second and more e f f i c i e n t  method of determining approximate point-wise 
values from space-averaged data was developed. 

STATISTICAL AND MATHEMATICAL ACTIVITIES FOR OTHER HAP0 COMPONENTS 

I r r ad ia t ion  Processing Department 

Mathematical consultation was provided on several  problems involving 
numerical solut ions of simultaneous p a r t i a l  d i f f e r e n t i a l  equations and 
quadrature methods on empirical  data. 

Chemical Processing Department 

Several problems of determining optimal select ion and combinatorial 
po l i c i e s  f o r  the components of a required assembly are present ly  under 
study. 

The f i n a l  design and specif icat ions of a set of cams necessary t o  guide 
the Gorton lathe during machining operations were completed. 

Contract and Accounting Operation 

Several aspects of the problem of a l l o t t i n g  time on data processing 
equipment are being studied. 
of the  a r r iva l ,  waiting, and computational times involved, a r e l i a b i l i t y  
study t o  place confidence limits on the  amount of t i m e  required f o r  
routine non-technical work; and the development of optimum techniques 
for  the a l loca t ion  of machine time. 

These include a mathematical descr ipt ion 

Relations Operation 

Analysis of psychological test score data obtained from p lan t  personnel 
during the  pas t  three years was i n i t i a t e d .  

Manager, 
OPERATIONS FBSEARCH & EMTHESIS 

CA Bennett:kss 
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A .  

Special Radioisotopes 

Although no uranium ore mill sample has yet  been established as a source of 
thorium containing a s  much a s  10 per cent ionium, analysis  of mater ia l  f r D m  
t h m e  of a t o t a l  of f i v e  mills from which samples have been received do show 
thorium containing about 2 t o  4 per ceat  ionium. 

The study of a possible i r r ad ia t ion  program f o r  a-232 and m-228 production 
was continued. 
kilogram of Th-230 per month i n  the  form of thorium csntafning 10 per cent of 
the Th-230 isotopes should yield milligrams of m-228 i n  about eighteen months 
and gram quant i t ies  a f t e r  about f i v e  years.  Such a program would require  a l l  
of the  Th-230 from a m i l l  processing about two tons of uranium per day. E i s  
would be about 5 per cent of the  U.S. ore processing capacity. 

A continufig-program based on chargfng a reac tor  with one 

Work on the  detailed s t a t u s  repor t  ccvering a l l  phases of this stcdy was con- 
tinued. The first &af% is estimated t o  be about 90 per cent complete. 

Cycle Analysis 

Compu9er Code Development. 
mcnth, completing the  period of intensive debugging of the main parts 3f t k e  
code. Although further test  rucs m y  indicate  the  presence of minor ermrs? 
it appears a t  this time t o  he operating s a t i s f a s t o r f l y .  The grea te r  pa r t  cf 
t he  basic  l i b r a r y  compiling has now been done, and fur ther  p r o g e s s  has been 
made on the input and outprrt rou t ines .  American Standard's f i r m i  repor+, has 
been issued (ATIL-A-101) ar3 an informal AEC research and development reP€!rts 
containing flow charts and descr ip t ive  information f o r  the  e n t k e  csde. 

Coding f o r  t he  IH4-7Qg continued on the  remaining 5 out of orig-1 18 
IBM-650 c d e s  for  +,he i n i t i a l  evaluation of s e x - s u s t a i n i w  plutonium recycle 
i n  enriched thermal reac tors .  
" i te ra t ion" .  
personal j u d w n t  w a s  applied between i t e r a t i o n s  t o  hasten "convergence" c)r 
achievement of the a l l m a b l e  var ia t ion  i n  successive answers. Pat t ing such 
judgment i n t o  the  IBM-709 rout ine requires  care and current e f f o r t s  have been 
plagued with "looping" wherein the  machine recomputes the same number endlessly.  
A l l  but one of these "bugs" have Seen ccrrected.  

The lU3U code received extended t e s t i n g  e a r w  i n  the 

. 

One of the  codes re f ines  i t s  own answer 5y 
When bandling t he  cards between i t e r a t i o n  with the  IBM-650, 
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C. 

Analytical Studies. E e  analysis  of s t a in l e s s  s t e e l  and z i r con im c l addkg  f u e l  
cycle eccnomics, using the Meleaqer and Hanfmd P-3 codes, was c a t i n u e d  through 
the  month. 
physics calculat icns  for t h i s  project  a r e  now nearly completed. 

Results apparently agrea y i t h  e a r l i e r  r e s u l t s  reported i n  May. Tce 

PRTR Plans and Schedules 

Stlidy of  the cos ts  and benef i t s  associated w i t h  the  procurement of t he  desired 
amounts of plutonium containing about 20 per cent PJ-240 t o  advance the  PFuP 
vas nearly coraph?ted. 
by plutonium i r r a d l a t i c n  a t  Savannah River or by the  i r r ad ia t ion  of depleted 
uranium a t  Hanford. The Savannah River route i s  estimated tc be about one 
and a quarter million dol l srs  c3eaper than %he 2anford mute ,  i f  c red i t  is 
taken fo r  t he  reac tor  operat- time saved by the  700 fewer days required t o  
reach the  state of self-sustaining operat-ion. 
such savings, t he  sholrtened time permits achievement of othr F W  objectives 
a t  a correspondingly e a r l i e r  date, including earlier experience with high 
exposwe plutonium fuel element fabr ica t ion  and e a r l i e r  experience with reactor  
operation with hi@ exposure f'uel. 

It appears that such f'uel could best  be prepared 

Even without takfnq cred i t  fm- 

PRllR Hazards Evaluation 

The calculat ions of the  dosage r a t e s  around the  PRTR containment vessel  were 
revised t o  provide values f o r  t he  ac tua l  thickness of the s t e e l  walls r a the r  
than the  nominal one inch thickness previously used. 

pL'sT6N'sUMVALuE SrPJDY 

A t  t he  request of the Evaluatfon a d  Planning Branch of t k  AEX Division of 
Reector Development, a research and development pmposal was prepared con- 
cerning a "Plutonium Value Study". This sbdy r e l a t e s  ta the examfnaticn, 
both technical  and economic, of plutonium fuel ing i n  spec i f ic  reac ta rs  as 
designated by the  Commission. 
was approved, and tkat the  first r eac t c r  type t o  be s tudie5 is t o  be of the  
advanced pressurized water type a s  recent ly  designed by t h e  Combustfall 
m i n e e r i n g  Corporation and described in TD-8502, Par+,s 1, 2, and 3, and 

Notice was received t-cat tLe prsposed program 

TID-&& 

BIQLOGY AND MEDICll'E - 60m F'RCGRW 

Radiolcaical  Consultation 

Consultation waa rendered concerning three papers on waste disposal  t o  be 
presented a t  a foreign meeting, environmental survey, the  whole body eoirn-ker, 
hazards aspects of a mY!R loop, and on a development propam on instruments 
fo r  rad ia t ion  protection. 

The f ina l  report  of the  task  force on Radiological Evaluation was p r e p e d  
and transmftted t o  the  Manager, Hanford Laboratories on October 30, 1959. 
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D. Oaw ACTIVITIES 

The f i n a l  report  on the 1959 Summer Ins t i t x t e  on Xuclem Encrgy - Chemical 
Processing was transmitted t o  the Atomic Energy C o d s s i o n .  Late i n  the 
month, i n  a meeting of the nuclear Cormnittee of t&e American SocieQ f c r  
Engineerinq Education, plans fcr hciding similar inst i5utes  during the s ~ m e r  
of 1960 were reviewed. me soeiety recommended that Iiadordl s SINE prcgrsin 
not be repeated i n  1 s O  awing t a  re la t ive ly  low current demand foY rraining 
i n  t h i s  f ie ld .  Execution of a SINE program a t  Hanford in 1961 i s  t o  be re- 
examined about one year hence. 

L i s t s  cf potential  seminar speakers were exchanged with the lJniversity of 
Washington for the purpose of se t t ing  xp a regular exchange gf speakers 
between the two organizations. It was agreed t o  begin the ser ies  i n  Novembpr 
with a talk by E. D. Clayton of Sanford Laboratories Operation t o  be given t o  
the  Physics Seminar a t  University of Washington, 
with Banford speakers going t o  Seattls! every other month and University of 
Washington speakers v i s i t i ng  Hanford an al ternafe  months. 

The program w i l l  continue 

A t  the request of the Commission a proposal was prepared concerning tke 
preparation a t  Hanford of a comprehensive book on plutonium technology. 

Assistance w a s  rendered i n  arranging for six tours (involving 300 peoFle) 
through HLO and HAP0 f a c i l i t i e s .  

1 2 3 3 C \ b 9  UMCLASSZIED 
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A. QRGAN=zATICN AND PERSONNEL 

A. F. VanPatten t ransfer red  from CPD OB C)ct80ber '2) l95g0 F. L. Meeks t ranszerred 
t o  IPD on October 19, 1959. Mildred 0. Wendland was deactivated cn Oct3ber 19.) 
1959. One bene f i c i a l  t r a n s f e r  was made within RPO during the month. Tke force 
of the  R a d i a t i m  Protection Bperaticn t o t a l s  130. 

B. ACTIVITIES 

Two new plutonium deposition cases were confirmed. 5 d y  deposition both C ~ S F S  
was less than one per cent (l$) oZ the  maximum permissible bcdy burden (0.04 p c ) -  
The t o t a l  number of deposit ion cases t h a t  have occurred a t  HAP0 i s  237 and I70 31-e 
current ly  employed. 

Bioassay samples fram emplojees involved i n  the  plutonim-oxide hood explasicn i n  
the 231 Bullding i n  September indicsted negl igible  deposition. 

A po ten t i a l ly  ser ious plutonium skin contamination case occurred a t  Firex 3il 
October 26, 
Immediate decontamination t o  1Q,OOO d/m was a c c q l i s h e d ,  blit complete decxifmins-  
t i o n  was not possible  f o r  severa l  days because 00 skin i r r i t a t i a n .  
assay samples were negative a 

A t o t a l  of 36 people was counted during the  mmth i n  the  Shielded Personnel Nvlsx:?-r- 
ing Stat ion.  
middle of November and w i l l  require  abotlt two weeks t i3  camplet?. 

About 2,000,000 d/m was found above the r ight  eye of an emplQyse. 

I n i t i a l  b ~ - =  

Lead l in ing  of the shielded c e l l  is schedLed $0 begfn s b x ?  tPlc 

A rwiew of phtonium contaminated inj i i r ies  st ?LAP3 WBS scnplet,ed and ~??c 'MF?.~+?<.  
There were 74 known cases o f  plu tonim cmt?aminated i n j u r i e s  reviewed. 
ence shows that about 45$ of" all potent ia l ly  contaminated inJ1zies rss3;15e3 ZJ 
detectable  i n t e r n a l  deposition. 
detected, a b s i t  70& resul ted in detectable Fn+,ernal dep- n s i t  i x ~  

Extensive contamination t o  1.3 rads/& i n  the  327 3uildlng canym resulted ?rm 
a chemical explosion of an Ha-K swelling capsule during processing. 
were contaminated t o  a msxfmun of 40,0004n. 
immediately. 

E='? E Y ~ ~ P I -  

I n  cases where external c m t m h a t i z m  was ~ c ? . : s ~ ~ . ? r  

Five ean;bW?es 
Decmt,miaat9ion was accmplishr3 

Bioassay samples w e r e  processed f o r  the i m d ~ e d  s r s m n e l .  

A s tack  emission of pa r t i cu la t e  matter e s t h t e d  a t  0.7 curie fallawed the i n i C t ? l  
use of t he  newly cons tpx ted  A c e l l  i n  327 BAildinge Cxtting operations on %n 
NPR pmtotype fuel element caused t h e  emissim. 
the v i c i n i t y  of the  327 Building s tack  revealed n3 detect .akk g r a n d  cmtminst im. 

The recmmendation of the  NCRP issued in NBS Efandboak 69 on MFC's was used t r  
examine the over -a l l  s ignif icance of changes i n  ME'S as campared $0 -3andboak 52. 
The per cent of MFC's in Columbia River water was calculated on b3th bases. 
approach t o  MFC's for G I  t r a c t ,  bone, whole b d y ,  and kidney was The 
e f f e c t  of the Handbook 69 Mpc's, a t  t h e  present, lev31 of spprczrch, is mt. prmcrac?.lo 

.- No changes i n  prac t ices  are indicated. 

Grmnd and building surveys i n  

?k? 
estimated. 
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The sampling of seasonal p r c d x e  approached ccxnpletim fo r  t h i s  year. 
samples have been collected and analyzed f o r  individual isotopes. 
work and wal l la t ion of these data a r e  not ye t  co leted; however, general obser- 

with Columbia River water obtained downstream from 3anZoz-d reactors.  
isotopes were found to be f a i r l y  uniform throughout an extensive sampling a r e s  
indicating these t o  be largely of f a l lou t  or igin.  

Gver 3CO 
The ana ly t ica l  

vation a t  t h i s  time indicates  tne  presence of Zn ?? 5 and C r 5 l  in some crogs i r r iga t ed  
Fission prcd 'x t  

F'urther s tudy of the Savannah River small-volume bioassay sampling procedure has 
revealed that it i s  not su i tab le  far HAP0 use in i ts  present state of development. 
HLO Chemical Research personnel have indicate?. t h a t  their e f f o r t s  $0 obtain 8 
canparable procedure have now been in t e s s i f i ed .  

On the basis of s tudies  conducted t o  dat,e, it has been determined that iQdine a i r  
sampling based on absorption of iodine on sctivat.ed charcoal equals and potent ia l ly  
excels t h e  caus t ic  scrubber methods b sens i t i v i ty .  A def in i t e  advantage is the 
po ten t i a l  po r t ab i l i t y  of the  system and i t s  use as E spot sampler. 
t ions  of one M€C of icdine may be detected by a five-minute smple  collected a t  
the  -rate of 2 cfm. 

A i r  concentra- 

The ca l ibra t ion  frequency f o r  GM llreters was extended from one week t o  two weeks. 
Some savings in instrument maintenance charges may be realized, as w i l l  savfigs in 
time f o r  rad ia t ion  monitoring and ca l ibra t ion  services.  

The Cal ibrat ions Operation fast neutron sources were compared with a Matima1 Bureau 
of Standards neutron source by the Radiolagical Physics @eration. 
only two per cent (2$) was observed i n  the  cal ibrated value. 

A mria t i a  of 

A simulated radiological  emergency exercise was condrrcted in  the  703 Plo t t ing  Roan 
The exercise  provided p r a c t i c a l  experience for those par t ic ipa t ing  and rev5sled 8 

need f o r  impraved cammunications f o r  the Plo t t ing  Rocan. 

F m r  suggestions were received and evaluated during the month. 
recommended f o r  adoption, one award of $25.00 was received by a Calibratims emphpe  
whose suggestion regarding improved ca l ibra t ion  techniques received the a p p r n n l  
of the Suggestion Board.  

Although mxle were 

There were no outstanding suggestions a t  month end. 

There were f i v e  medical treatment injuries f a r  a frequescy oT 2.35. 
violat ions occwred during the month, 

No sectlrity 

One grievance was s a t i s f a c t o r i l y  answered a t  S%ep I during the month. 

Payment of a total of $2,799.56 was made t o  25 radiat ion anoni',oring emplayess on 
the basis of the a r b i t r a t o r ' s  award an the  Maki Arbi t ra t ion Case, 

Several  nonexempt employees attended the Informetion and Orientation Series  - 
Prwram V I .  

Radiological t r a in ing  included: detailed or ien ta t ion  and t r a in ing  regafiing 
radiat ion protection prac t ices  t o  12 employees in the Technical Shops Operation 
associated with 306 Building; two radiat ion monitoring journeymen cunpleted the 
five-week t r a in ing  course presented by the PKEl personnel; basic  or ientat ion 
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courses were presented t o  40 engineers and draftsmen gf the 9. E. Eovay Cz~nsu.lting 
Engineers and four GE auditors from Schenectady. 

Three exempt employees are act ively participating i n  the current sessions of 
PBM-I. 

D. SIGNIFICANT REPORTS 

HW-54886 REV1 "Eeta Field Dose Rate Determinations fo r  Angular Response with 
the J u o  Dose Rate Meter" - Revisions by G. A .  L i t t l e .  

m-61358 "Estimated Effects  of Variations in  Plutonium Isotopic Concentratims 
on HAP0 Personnel Exposures as Measured by FiLn Eadges" by E. T. Wazson. 

"An X-ray Spectrmetry Method fo r  Evaluating Doses t o  2000 r 3n F l l n "  
by W. V. Bsumgartner. 

HW-61893 

HW-62274 "Hanford Experience with Plutonium Contaminated Injur ies  1945-1359" 
by R. H. Wilson. 

"Analysis of Radiological Data f o r  the Month of September, 1959" by 
R. L. Junkins. 

HW-62277 

HW-62386 "A Rotating Source f o r  Calibratim Purposes" by L. F. Kocher. 

HW-62589 "Monthly Report - October 1959, Radiatim MonitDring Operatim" k.v 
A.  J. Stevens. 

1 2 3 3 9 7 4  U N C L A S S P E G  
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Sample Type and Location 

Drinking Water 

100-F Area 
Separations Areas 
Pasco 
KeMeWi c k 
Richland 

Columbia River Water 

Above 100-B Area 
100-F Area 
Hanford Ferry 
Pasco 
McNary Dam 
Vancouver, Washington 

Ground Water 

Atmosphere 

Grose Dose Rate - 
Project 
Environs 

1-19 Separatione Areas 
1-131 Separations Stacka 
Active Particles - Roject 

Activity 
Type 

I sot opi c 

Isotopic 
Isotopic 

Gross Beta 

Gross Beta 

Gross Beta 
Isotopic 
Gross Beta 
I sotopic 
Gross Beta 
Gross Beta 

Gross Beta 

Gamma 
Ganrma 
I -131 
I -131 

0 -  

Active Particlee - Environs -- 
Veaetatibn 

Monthly Trend** 
Average Units* Factor 

+16 

-- 
-- 1 .c -d/daY 

0.4 mrad/day 
2 0 3  x 10-13 W / C C  
2.8 curies/week -- 
1.5 ptle/lW m3 -=  

0.4 ptle/100 m3 -- 

-I 

- 

Separst lone 1-131 
Residential I -131 
Eastern Waehington and 

Fission Products lees 
Oregon 1-19 

1-131 - Waeh. and Ore. Beta 

I 

The $ MEaI i e  the percent of the maximum permissible limit for continuous 
occupational exgosure to the gastrointestinal tract calculated from drinking 
water limits. 

The trend factor ehowe the n-fold increase (+) or. decrease ( - )  from last month, 
where values of n less than 2 will not be noted. 
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EXPOSURE EVALUATION AND RECORDS 

Exposure Incidents Above Permissible L i m i t s  
Whole Body Localized 

1 0 
7 

C c t  ober 
1959 t o  Date 9 

Ggmma Pencils Pencils Paired Readings Paired Readings Lost 
Processed 100-280 m r  mer 280 m r  Readings 

17,956 ~ 2 6  
251,699 1,026 

1 
44 

1 
14 

October 
1959 t o  Date 

Beta-Gamma Film Badges Badges Readings Readings Readings Lost Average Dose 

Processed lOO-300 mads 300-500 mrads Over 500 mrads Readings Per Film Packet 

30 30 Q 

813 198 414 7 .@ 15.66 1959 t o  
Date 106,874 8,487 

Neutron Film Badges 
Film Readings Readings Lost 

lOO-3OO m r e m  Over 300 m r e m  Readings 
Readhgs 

50-100 mrem Processed 

Slow Neutron 
October 1,134 
1959 t o  Date L2,441 

0 
2 

0 
0 

5 
67 

1 
20 

3 
17 

0 
0 

5 
65 

Fast Neutron 
October 345 
1959 t o  Date 1,610 

16 
37 

October 1959 t o  Date 

667 7,485 
39 371 

B ioas sax 

Plutonium: Samples Assayed 
Results above 2.2 x pc/semple 

Fission Product$: Samples Assayed 691 7,433 

1 33 
Uranium: Samples Assayed 288 2,706 

Confirmed Plutonium Deposition Cases 

Results above 3.1 x lom5 pc Fp/ssmple 

13* 2 

a i s  brings the t o t a l  number of plutonium deposition cases which have occurred 
a t  Hanford t o  237. 

UNCIASSIF'lED 
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Uranium Analyses 
Z'ollming Per:& f Nr, Exposlire 9 Following Exposure 

Units of 10-9 pc U/CC 3nit.s of 10' uc C/CC 
Number h n b e r  

Sample Description 
~ 

MaxirmM Average Samples Maxinriun Average Sampks 

Fuels Preparation 134 7 02 52 
Hanford Laboratories 23 7.9 50 
Chemical Processing 137 8.8 75 
Chemical Processin@ 7.8 4.7 L 

23 10 4 
Random 1.3 1.0 3 
Special  Incidents  

27 7.3 21 
sa L o 4  63 

*Samples taken p r i o r  t o  and after a spec i f i c  job during work week. 

Thyroid Checks 
Checks Taken 
Checks Above Detection L i m i t  

Hand Checks 
Checks Taken - Alpha 

- Beta-gamma 
Skin 6: ontaminat Ion 
P lu t  an i um 
Fission Products 
Uranium 

Portable Instruments 
CP Meter 
Juno 
GM 
Other 

T a t a l  

Personnel Meters 
Badge Film 
Pencils 
axher 

To ta l  . 

Miscellaneous 
Total  Number of Calibrations 

AEi Keene:kc 

1 2 3 3 9 1 8  

October 1959 t3 3 a t P  
0 0 
0 0 

47 
35 
9 

253 
392 
109 

4 140 * *  
Radiation Protection 



UNCLPSSIFIED H-1 HW-62 587 

LABORATORY A U X I L I A R m  OPERATION 
MONTHLY REPORT - OCTOBER, 1959 

GENERAT, 

Safety performance of the operation was considered satisfactory.  
were no major injur ies ;  the minor injury frequency ra te  was 1.71 which is  
considerably below average experience. 

There were no s e m r i t y  violations charged to the Operation. 

"here 

TECHNICAL SHOPS OPERATION 

Total productive time fo r  the mnth  w a s  18,531 hours. This -3cludes 17, 31 
hours performed i n  the Technical Shops, 808 assigned t o  Minor Construction, 
218 to other project shops, and 374 hours to of f -s i te  vendors. 
shop backlog is 26,456 hours of which 50% is  required i n  the current month, 
w i t h  the remainder dis t r ibuted over a three-mnth period. Overtime worked 
during the month was 3.5$ (781 hours) of the t o t a l  available hours. 

The t o t a l  
. 

Distribution of tlme was as follows: 

Man-hours $ of Total 

Fuels Preparation Department 2964 16.0 
I r radiat ion P m ce s s ing Department 821 4.4 
Chemical Processing Department 548 2.9 
Hanfo rd Lab0 rato r i e  s Ope r a t  ion 13534 73.0 
Construction Engineering & U t i l i t i e s  614 3.3 
Miscellaneous 50 . 4  

A reduction i n  the number of recpests for emergency service reduced the 
amount of overtime worked by 304 over the previous report period. The over- 
a l l  backlog i n  the shops has been reduced 14$. 
Minor Construction Shops and of f -s i te  vendors w a s  reduced approximately bqd. 

The m u n t  of work sent to 

Security performance was considered sat isfactory With no v i o l a t i a s .  
performance showed a marked impmvement with s i x  medical treatment injur ies  
compared t o  13 the previous mnth.  

Safety 

RADIOGRAPHIC TESTING OPERATION 

UNCLASSIFIED 
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A t o t a l  of  5,872 t e s t s  were made, o f  which 703 were radiographic (including 
x-ray and gamma-ray) and 5,169 were supplementary t e s t s .  
of 2,585 man-hours, 527 (20.4'$) were i n  connection Kith radiographic tests, 
and 2,058 (79.6$) were used on supplementary tests. The supplementary t e s t  
work included; autoclave, borescope, dimensional ineasurement (nicrometric 
& scra tch) ,  eddy current,  hardness, p e i e t r a n t  (flxorescent O.D. and I .D . ) ,  
p ickl ing,  s t r e s s  analysis  ( s t a t i c  and dymanic e l e c t r i c  s t r a i n  gages), surface 
treatment (a lka l ine  cleaning),  and u l t rasonic  ( f l a w  detection and thickness 
measurements). 

Out of a total 
, 

The number of pieces  handled t h i s  month to t a l ed  5,479 items. The f e e t  of 
mater ia l  represented by these items amounted to 55,124 fee t .  The a b i l i t y  
to be able to handle such an unusual amount of mater ia l  is possible  because 
of the W.B. f a c i l i t y  and the f a c t  that the predominant material  i s  tubing 
in long lengths. 

Work w a s  done f o r  1 5  d i f f e ren t  organizat ional  components representing most 
of the operating departments and service organizations.  
were issued de ta i l i ng  t e s t  f indings with conclusions and recommended action. 
Radiographic Testing Operation was consulted on 30 d i f f e ren t  occasions f o r  
advice and information on general t e s t i n g  theory and applications f o r  other  
than the Jobs in P a r t  I1 - Testing S t a t i s t i c s .  

A to ta l  of 31 reports  

Following the successful p ick l ing  and autoclaving of the PIiTR process tubes 
demnstrated in September, full sca le  t e s t i n g  and treatment of the tubes has 
been maintained. To date 89 tubes have been pickled and autolaved. Of t h i s  
number 38 tubes have proven acceptable as meeting all requirements. An 
addi t iona l  14 have a vary slight amount of s ta in ing  associated with the 
p ick l ing  process, and f i n a l  evaluation by Coatings and Corrosion personnel 
has shown these to be acceptable a l so .  
appearance requir ing reworking. 
the dimensional tolerances of t h e  tubes and 57 tubes w i l l  require s t ra ightening.  

Their were 20 tubes having a dDubtrul 
Success has not been as  high in  maintaining 

Realization o f  a higher acceptable output has been hindered by equipment main- 
tenance problems. Also, scaling-up of the research and development pickl ing 
and autoclave process was not t o t a l l y  e f fec t ive .  
many process equipment changes a t  the same t i m e  a very t i g h t  t e s t i n g  and 
treatment schedule was being maintained. Process s ta in ing  and tube d i s to r t ion  
a re  continuing to be experienced. However, improvements made in the process 
throughout the month have systematically improved the p a l i t y  o f  the autoclave 
film. To cope with the tube 
d i s to r t ion  problem two courses are open; to forc ib ly  s t ra ighten  the tubes 
using a h y e a u l i c  press ,  and to reheat i n  the autoclave. Provisions have 
been made to use a hydraulic press;  however, i n  the t i m e  remaining as  
many tubes as possible  w i l l  be s t ra ightened by using the heat of the 
autoclave . 

It w a s  necessary to make 

The process is now yielding 909 g o d  tubes. 

. -  - . _ . . . _ _ - I _ _ . _ _  ~ 
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A schedule has been establ ished f o r  NPR tube prel ia in- t ry  t e s t ing  a d  per- 
sonnel t ra in ing  s t a r t i n g  in  November. The equipment m ouilding modifications 
to be done by Kaiser engineers has been delineated. O m  of the  first items 
of equipment t o  be m d i f i e d  is the ex i s t ing  autoclave, As soon as the PRTR 
work is  completed the autoclave w i l l  be dismantled, straightened and rewired 
to f i t  the enlarged version. 
the ex is t ing  autoclave. 
autoclave to  be purchased o f f - s i t e .  

The design has almost been completed f o r  enlarging 
I n  addition, bids are  being s o l i c i t e d  f o r  an addi t ional  

Zirconium 
p e r  week. 
Plutonium 

sheath tubing i s  being tested a t  a r a t e  i n  excess of 300 tubes 
This m u n t  i s  required to s a t i s f y  the needs of Ceramic and 

Fuel Development f o r  acceptable tubing. Concurrently, f inished 
f u e l  element examinations a re  being made by both groups comprising about 
a 150 elements pe r  week each. 
the tes t ing,  u l t rasonic  examination i s  now being evaluated. 

In  a continuing e f fo r t  t o  improve and shorten 

Considera3le e f f o r t  was expended t h i s  m n t h  i n  a s s i s t i ng  IPD i n  production 
tes t  IP-276-A (ver i f ica t ion  of bulk temperature surges a t  the lO5-DR reac tor ) .  
The contribution of  RBI consisted of the placement and data taking (manual 
and recorded) of a number of strain gages. 
the unique capabi l i t i es  of #ro i n  providing 24 hour, 7 day week coverage, 
was espec ia l ly  demonstrated as being able to cope with the vagaries o f  
reactor shutdown and start-up. 

In  addition to t h i s  contribution 

Testing S t a t  is t i c s  

No.of F t .  of Weld No. o f  
Component Tests o r  Material  Pieces Description 

cE&m 160 70 160 PRTR Calandria 

CPD 18 17 18 Concentrator tube bundle 304-L S . S .  

RLO 5, 

I P D  

347 54,955 5,184 3: 
ZI 
rj 
I4 
ti 
cc: 
PI 
a 
C? 
cl 
TI 
le 

j" & 8' long, 9/16" 0.D swaged, 
:-2 c lad uO2 fuel rods; external  
Lbbed zr-2 tubes; .5Oy & .680f1 
,D. zr-2 tubes; .5OO" O.D., S.S. 
ibes; 1/16" O.D. swaged t h e m -  
nrples; Palm Fab & Development 
rogram; Radiography of AL-Pu 
re1 elements (Zirc Can) T h e m -  
rcling Project  , Al-Core, Zl.--c 
Lad fuel elements; Radiogr-ipn 
iermocouples f o r  posi t ion of  
:ads (S.S. Sheath). 

347 82 117 Radiograph pipe welds on KAPL loop; 
Radiograph brass valve f i t t i n g s ;  Per- 
form Rockwell hardness tes t  of  flanged 
z i r c  tubes; Fluorescent Penetrant in-  
spection of p ig t a i l s ;  S t r a in  gage 
measurements on rear  face.  - 

5,872 55,124 5,479 
UNCLASSIFIED 
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CONSTRUCTION OPERATION 

On October 1, 1959, there were currently active - 3 Projects,  7 Fixed-Price 
Work Orders and 41 CPFF' Work Orders Kith the J. A. Jones Construction Company. 
On October 25, 2 Fixed-Price and 27 CPFF Work Orders were completed and 
closed out. 
was reopened fo r  fur ther  work and 2 supplements were also issued. 

One BFF Work O r d e r  which had been closed p r io r  to October 1 

w.  0.  - Value - 
Active Orders (including projects ) as 

Active Orders reopened Active Orders supplements 3,236.00 

of 9/27/59 51. $ 229,049.00 * 
1 

- 
Sub -To t a l  52 $ 232,285.00 * 

Active Orders closed out 29 65,69?*OO 
- 

Active Orders remaining 23 $ 166,588.00 
* This figure does not include CG-747 - Calandria money. 
From the start of t h i s  component on October 1 through October 25, there have 
been 62 new orders and 2 supplements issued to J. A. Jones. 
been completed and closed out. 

19 of these have 

H.L. Orders issued l0/1/59 to 10/25/59 62 $ 49,501.00 

Sub-Total $ 53,~~.00 

H.L. Orders supplements to 10/25/"1 3,500.00 

H.L. Orders closed out as o f  10/25/59 19 24,356.00 

Orders remaining 43 $ 28,645.00 
- 

Total Open Orders 

Total Closed Out 

UNCLASSIFIED 
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FACILITIES ENGINEERING OPERATION 

Projec ts  

The following summarizes the status of  BLO pro jec t  a c t i v i t y .  

Number of authorized p ro jec t s  a t  month end: 

HW-62587 

23 

3 Nmber of pro jec ts  authorized during mnth :  
CGH-857, Physical  & Mechanical Propert ies  

CGH-858, H i g h  Level U t i l i t y  Ce l l  - 327 Building 
CGH-860, Access f o r  PKTR Fuel Elements - 327 Building. 

Testing Cel l  - 327 Building 

Pro jec ts  completed during month: 
IR-246, Alterations to the Pos i t ive  Ion Accelerator 

- 3745-B Building 
CA-681, Hanford Equipment i n  the ETR. 

3 Pro jec t  proposals submitted to  the AEC during month: 
CGH-874, Consolidation of Plutonium Metallurgy 

F a c i l i t i e s  
CGH-877, P p c h e m i c a l  Test F a c i l i t y  - 321-A Bldg. 
CGH-878, Additional F a c i l i t i e s  f o r  Isotope S t u d y  

on Animals - 1 4 1 4  Building Addition. 

P m  j e c t s  awaiting AEC approval: 
CGH-874, Consolidation of Plutonium MetallurgY 

3 
F a c i l i t i e s  . 

CGH-877, Pyrochemical Test  F a c i l i t y  - 321-A Bldg. 
CGH-878, Additional F a c i l i t i e s  f o r  Isotope 'Study 

on Animals - 1414 Bldg. Addition. 

4 Pro jec t  proposals i n  preparation: 
Rattlesnake Springs RadioecologY Research Area 
Uranium Scrap Burning F a c i l i t y  
High Temperature, High Pressure Autoclave F a c i l i t y  - - 306 Building 
Geological & Hydrological Wells - FY-1960. 

Total  authorized p ro jec t  flmds : 

Total  estimated cost  of authorized p ro jec t s  : 

$ 7,797,600 

$ 9,271,365 

1 2 3 3 9 8 3  
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The attached p ro jec t  report  d e t a i l s  the s t a tus  of  individual pro jec ts .  

En ginee r ing  S e rvi ce s 

T i t l e  Status 

I s o l a t e  Crane Conductors, 314 Bldg. 

- 
Work is  complete. 

326 Building Retention Waste Sump 
Modifications 

Fieldwork i n  progress. 

Additional Lab Hoods & A i r  Exhaust 
Modifications - 146-FR Building 

F ie ld  work contingent on A.R. approval. 

Glycol Heat Exchangers - 325-A Bldg. Design complete. Exchangers and valves 
on s i t e .  F i e ld  work to  start U-2-59. 

Improve Process Ventilation, Labs 
204 & 206 - 3706 Building 

Heating & A i r  Conditioning 
141-M Building 

329 Building Cooling Problem 

Compressed Air System, 231-2 Bldg. 

Revised E l e c t r i c a l  Service 
17054' Building 

Air conditioning Room 4 - 1 4 1 - H  
Building 

Ventilation - 314 Building 

F i r e  Detection System - 146-F'R 
Building 

E l e c t r i c a l  Modifications - 
Room 24-A - 326 Building 

Modifications, 37074 Building 

Lead Lining, Shielded Personnel 
Monitoring Ce l l  - 747-A Building 

Winterize 306 Building Heating 
and Vent i la t ing System 

Fie ld  work in progress. 

Work will not be accomplished in view 
of budget conditions. 

Detail design is progressing. 

Exist ing compressor relocated. New u n i t  
on order.  Work t o  be complete ll-30-59. 

F i e ld  work in progress.  

Design complete. Procurement in progress. 
I n s t a l l a t i o n  t o  start in November. 

Engineering proposal complete. Estimates 
being compiled. 

Design work complete. 
comp i l e d  . Estimate is being 

Engineering complete. 
in November. 

F i e ld  work to start 

Arr ival  and i n s t a l l a t i o n  of the new trans- 
former i s  planned f o r  the first week in 
November. Customer is  using space "as is" 
on a temporary bas is .  

An order  has been issued to J. A. Jones 
f o r  performance of the work. 

Work Orders have been issued f o r  completion 
of winterizing work. 

1 2 3 3 9 8 4  UllCLASSIFIED 
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Sta tus  T i t l e  

H i g h  Level Dissolution F a c i l i t y  Dissolver design complete. Dissolver w i l l  
325 Building be mcked-up a f t e r  fabricatit.'.: for t e s t ing  

before pmceedLig wit11 r e s t  G: design. 

- 

Space Rearrangement - 3706 Building An estimate f o r  proposed work has been 
received. Work i s  awaitin& % p p r ~ v a l .  

Animal Farm Disposal System Design nearly complete. E s t a t e  on pump 
141-M Building replacement is  being received. 

108-~ Building Solvent Storage Design complete. 

E lec t r i c  Hoist - Graphite Shop - 
3730 Building on a l t e rna te  proposal. 

Fuel Rod Feeder Tamper - 325 Bldg. 

Design complete. Estimate to be received 

Design complete. 

Unfired Pressure Vessel Survey 
and Inspection 

Work continues on t h i s  program. 

Drafting 80 Design S e d c e s  

Design and draf t ing  work in progress includes the following: 

1. 
2. 
3. 
4. 
5. 
6 .  
7 .  
8. 
9 9  

10. 
11. 
12. 
13 

PKCR prototype loop - "As-Built" - 314 Building. 
Manipulator Model I1 "As-Builts" . 
Calandria revisions during fabr ica t ion  - PRTR. 
Shielded mechanical propert ies  t e s t i n g  f a c i l i t y  - 326 Building. 
Miscellaneous equipment f o r  high l e v e l  radiochemistry c e l l  - 325-A Bldg. 
Hanford area map sampling gr id  f o r  atmospheric diff'usion s tudies .  
PKPR Fuel Examination Ducts. 
PKJR gas loop - in-reactor .  
Pos t  heat t r e a t  r o l l e r .  
Shielding f o r  t e n s i l e  machine - 326 Building. 
Autoclave in s t a l l a t ion ,  325 Building. 
Tranafer Eood with conveyor - to t r ans fe r  Pu oxide - 308 Building. 
Fuel rod wire machine - 308 Building. 

' 

In addition to the above mrk, miscellaneous s m a l l  design draf t ing  orders are 
in progress.  

Work is being performed on layout and d e t a i l s  of p ro jec t s  CGH-834 - Modifications 
and Additicns to High Pressure Loop - 1 8 9 - ~  Building; and CGH-838, Fiss ion 
Product Vola t i l i za t ion  Studies Test F a c i l i t y  - 292-T Building. 

UNCLASSIFIED 
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Maintenance & Building Engineering - Landlord Functions 

Costs - September, $u8,607 August, $100,607 F i r s t  Quarter, $301,024 

Analysis of Costs - $301,024 = 103% of  forecasted $292,500, and 19 of 
annual $1,572,700 budgeted. Recent budget cut of $llS,OOO changes these 
percentages to loo$ and 20.6% respectively. "he new f o r e a s t  based on 
first quarter actual costs re f lec ts  a reduction i n  the Unusual (or  
Improvement) Maintenance budget and in the General budget. 
October 1, we have $87,300 s t i l l  in the Fmpmvement budget. 
stpnding commitments such as i n  327 and 328 Buildings will probably 
reLce  this  by $38,000 t o  $50,000. 

As of 
Out- 

Unusual Maintenance 

I tem - 
Hv Correction 
Relocation & Alteration 
Move Furniture 
Paint 
Elec t r ica l  Improvements 

Ref i l te r  
Miscellaneous 

Lighting 

September 

574 
4,424 

2,012 
922 
148 
701 

$ 8,781 

$ 

- 

- 

$ 2,393 
4,914 

237 
2,404 

922 
148 
701 
181 

$11,900 

Miscellaneous 

Approximately 170 drawings including sketches, work sheets, and form 
drawings were completed during the month of October by Drafting. 

Approximately 13,450 sqyare f ee t  of pr in t s  w e r e  reproduced during the 
month. 

The t o t a l  estimated value of the  25 requisit ions issued during the mnth 
was $16,000. Material procurement and control i s  being performed by HLO 
projects  and plant  operation. 

TeCHNICAL I N F O M I O N  OPERATION 

There were three personnel changes during the month. 
on pregancy leave. 
was f i l l e d  by Peter  R. Stromer, from the Light Mili tary Electronics Department 
i n  Schenectady. 

Tvo General Clerks l e f t  
The posit ion of Supenriaor, Reference andPublication, 

J 
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The inter-Departmental task force appointed to  study the control of access to 
documents in the Class i f ied  F i l e s  has issued a preliminary report for'Department 
review and comment. 
areas of informstion a t  Hanford (2) t h a t  documents in tbese four sens i t ive  
categories be spec ia l ly  marked (3) that the present  access system be abandoned 
e n t i r e l y  (4) that there be no r e s t r i c t i o n  on withdrawal of documents f r o m  F i l e s  
except those i n  sens i t ive  categories (5 )  tha t  the "Red Label" or"Circulation 
Limited" markings be retained for those spec ia l  s i tua t ions  where it is desirable 
to closely limit the c i rcu la t ion  of a report. 

A major revision of the Standard Distr ibut ion L i s t s  f o r  Classif ied Sc ien t i f i c  
and Technical Reports (M-3679) w i l l  be made. 
of  the present 37 categories in M-3679 on the bas i s  that there need no longer 
be any c la s s i f i ed  reports issued i n  these categories.  In addition, the scope 
notes f o r  C-42 (Reactors - Pmduction) are going to be re-written and expanded. 
A new Category C-65 will be created into which w i l l  f a l l  Savannah River and 
Hanford Research and Development repor ts  which contain production information 
o r  in fomat ion  from which production data can be inferred.  Under the revised 
system, all Research and Development reports emanating from Hanford w i l l  be 
e i t h e r  unclassif ied or,  i f  c lass i f ied ,  assigned to Categories C-42 o r  C-65. 

The report  recommends tha t  (1) we recognize four sens i t ive  

The revision will eliminate 2 1  

Topics proposed by the Spec ia l i s t ,  Classification-Declassification a t  a 
Washington meeting of AEC and Contractor Class i f ica t ion  personnel and b r i e f l y  
discussed were as  follows. 

The conf l ic t  between the Commission's po l icy  of re leasing all in- 
formation on the disposal o f  radioactive mater ia l  to the environs with 
the pol icy  of c lass i fying information which may disclose production 
information. 
for some time. 
i n a b i l i t y  to release cer ta in  data. 
f i ca t ion  reasons can be misinterpreted as purposely withholding the 
information from the public.  
f i ca t ion  advised t h a t  he would d i s t r ibu te  a mem to a31 concerned 
reaffirming c l a s s i f i ca t ion  pol icy as it r e l a t e s  to information on 
disposal of radioactive materials to the environs. 

HAP0 has been in an "in-between" pos i t ion  i n  t h i s  area 
Compliance with c l a s s i f i ca t ion  pol icy accounts for the 

Fai lure  to  re lease data fo r  c l a s s i -  

The Director of the Divlsion of C l a s s i -  

AEC Conference Papers 

In the  pas t ,  pagers f o r  presentation a t  AEC Conferences, e s p e c i a y  
in te rna t iona l  meetings, have been handled outside the n o d  pro- 
cedure. In each case, problems have ar isen because of f a i lu re  to 
follow established clearance procedures, 
of Classif icat ion s a i d  he would continue to endeavor to obtain the 
cooperation of the Division of In te rna t iona l  Affairs in processing 
such papers through establ ished c lass i f ica t ion-dec lass i f ica t ion  pro- 
cedures. 

The Director of the Division 

Class i f ica t ion  guidance on budget and cost data. 

Work has not been completed on a proposed guide. 
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Two other points of i n t e re s t  to Hanford were mentioned: 
c lass i f icat ion policy has been appmved by the Commission and is now in the 
hands of the Mili tary Liaison Committee and (2)  a proposal made by the 
Division of Classification to the Conrmission to declassify U-235 production 
ra tes  was not approved. 

The Keypunch Operation has taken on additional work f r o m  two components in 
Physics and Instrument Research and Deyelapment Operation. 
hours was spent on these jobs with the time charged to the two uni t s '  codes. 

(1) A-new weapons 

A total of 22-1/2 

A shtplff ied procedure fo r  handling unclassified microcards has been set up. 
The procedure eliminates the standard procedure of preparing a F i l e  Record 
C a r d  i n  favor of stamping the mrd "microcard" on the number card in the 
reports catalog. 
will save space in the F i l e s  which house the F i l e  Record Cards. 
cards are being intentionally side-tracked f o r  about two weeks to allow time 
fo r  the receipt and f i l i n g  of the catalog cards f r o m  TISE, O a k  Ridge. 

The new procedure eliminates a great deal of typing and 
New micro- 

The increasing dis t r ibut ion of reports in microcard form by the Commission is 
posing a number o f  problems. 
in a t  the rate of about 200 a week and over a period of months a large back- 
log had accumulated. It has been necessary to mrk ten man day8 of overtime 
to reduce this backlog, even v l t h  the simplified issuance procedure mentioned 
above. 
ou+;er areas. 
so t ha t  personnel will not have to t rave l  t o  the 300 Area each time a microcard 
report is needed. 

A t  the present time new microcards are coming 

Another problem is t h a t  microcard readers are not available in the 
Future plans c a l l  fo r  locating a t  l e a s t  one in all major areas 

Work Volume S t a t i s t i c s  

September October 
Document Distribution and Fi les  

Documents routed and discharged (copies) 
Documents issued (capies) 
Documents sent  o f f s i t e  (copies) 
Document reserves f i l l e d  (copies) 
Documents picked up and delivered 

Do cument Accountability 

Holders of c lass i f ied  documents whose f i l e s  

Documents inventoried in F i l e s  (copies) 
Documents destroyed o r  retired (copies) 
Documents revised (copies) 
Documents pulled and documents f i l e d  (copies) 
Documents reclassif ied 
Accountable copies of SECRET and WCulMENTED 

were inventoried 

COIQFICIENTIAI; documents onsite 

16,205 17,780 
12,044 12,522 

3,492 3,941 
798 

19,599 19,662 

461 667 
16,669 7,963 
1 3 167 3,912 
1,188 827 

11,017 13,280 
234 171 

. /  

UNcLASsIFm 
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September October 

Reference and Publication 

Books cataloged (new t i t l e s )  
Books added to the co l lec t ion  (mlumes) 
Ready reference questions answered by p m -  

Li te ra ture  searches by professional  s t a f f  
Reports abstracted ( t i t l e s )  
Formal reports  prepared ( t i t l e s )  
Offs i te  requests f o r  wo reports  (copies) 
Reports released b C A P  ( t i t l e s )  

fess iona l  s t a f f  

a 9  1.03 
358 228 

137 98 
109 lll 
267 268 
10 8 

328 242 
1 5  23 

Library Acquisitions and Circulation 

Books ordered (volumes) 276 235 

Books c i rcu la ted  (volumes) 1,737 2,120 
Periodicals  c i rcu la ted  ( i ssues)  2,752 3,780 

398 93 

78 65 
25 17 

60 
84 

43 
a 7  

Periodicals  ordered 

Inter-Library loans 
Films borrowed o r  rented 
Industrial film showings 
Bound per iodica ls  added to the co l lec t ion  

L i b r a r y  Collection: 

Ind. Med. Total  - W-10 Library 108-~ Library Main L i b r a q  

No.  of books 27,731 8,268 1,503 1,986 39,488 

No. of bound 
per iodica ls  12,660 1 1,431 96 14,188 

Class i f ica t ion  and Declassif icat ion 

September October 

Documents, including drawings and photographs re- 
viewed f o r  downgrading o r  dec lass i f ica t ion  32 2 

Documents and papers (intended f o r  o r a l  pre-  
sentat ion o r  publ icat ion)  reviewed f o r  appro- 
p r i a t e  c l a s s i f i ca t ion  

Documents submitted to Declassif icat ion 
Branch, Oak Ridge 

37 

13  

44 

6 
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GENERAL 

As of October 31st9 +,fir s+aff of the Bnford LaSoratories total lpd l3X e q l o p t ~ ,  ir- 
cluding 636 exezpt and 684 nonexempt. 
degrees, including 33'i B.S., U2 M.S. E d  100 2.D. 

There were 5k6 employees Fosaesai-g rac?n:c&,i 

COMMUNICATIONS 

Preparations are undervay f o r  a hslf-lrour f e l cv ie ion  show ac. radlatian ~ r . s t + c t i ~ r  
tentati-rely scheduled f o r  DecemSer 17. 

An open house a t  the Plutoniilm Fa3rlcazion Pilot Plant wad re'd oli ? C ~ ~ F T  2 i t k  f~ en- 
ployees of the Plutonium Metallurgy @emtion and Xh&? f & i f P s .  

EL0 gained 21 new members i n  the Good Neighbor 3 b d  as B r e s 2 t  of ?*e htrt xzpaup. 
This is a gain of 1.5$ in participation. 
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series continued. 

I- 2 m-62587 

LMPLOLrnT 

Twenty-three nonexempt requisitions were filled dxrizg the month. With the rc- 
eeipt of 12 new requisitions and 2 cancellations, z;tere ve re  15  openings at mnt.b'sj 
end, for which 6 candidates ar9 5:: process GL 7 trarsfsrs are  pezdicg, lea-.-icg 
2 yet to 'ce procured. 

mnager, 
P-ofeasional Placemen$ 
acd Relation; Praet.isez 
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TUG3 I1 NONEXET.1PT E~PLOYXENT 

NonExempt Emplomnent Stetus SeDt. Oct, 

Requisitions 

At, end of month 

Cancelled 

Received 

Filled 

31 15 

2 3 

26 12 

22 23 

NonExempt Transfer Rzquest Sept Oct, 

Transfers 

Active cases a t  end of mo, 83 e0 

Cancelled 4 6 

New L. 7 

Transfers e f f e c t e d 2 4 

1 2 3 4 0 0 1  
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C - Technical Graduate and Technician Training Program 
Month ending October 31, 1959 

TCJ Program 

Number Personnel on assignment 71 
(HAP0 Tech Grad Program. o . .  A3 
(Western Dis t r ic t  E ,P a * .  . 8 

Distr ibut ion of assignments by Depts. 

HLO 
CE&UO 
FPD 
IPD 
CPD 

Distr ibut ion of assignments by function 

R&D or  Engineering 
Other 

23 
1 
1 

38 
8 

49 
22 

TT Program 

7 

7 
0 
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FIRANCIAL OPERATION MG-Y REPGBT 
OCTOBW 1959 

Personnel 

During October, two employees (1 exempt and 1 sa la r i ed )  were t razsfer red  from 
QUO Financial  t o  HLO Cost Accounting t o  perform the accountfog fo r  €EO PMC 
and Equipment Projects a 

Act iv i t ies  

AEX approval w a s  requested a;nd granted 8 U t h W i Z i n g  payment of an over-run of 
approximately $3,500 on an Assistance t o  Hanford job assigned t o  the Steam ?'SF- 
bine Generator Department. 
against  further over-runs i n  excess of the  permissible LO$ lMt. 

The Conmission In apprcvfng the overpayment cautiozed 

A questionnaire was folrarded t o  Section Managers regarding %he d e s i r a b i l i t y  of 
continuing the  spec ia l  repor t  on "Announ@emeat of HLO Trips and V i s i t s " ,  

A review of Continuity of Servfce accrual  rates indicated t h a t  ra%es current ly  
in e f f e c t  would be continued %rough December 31 at which time a fur ther  revtew 
would be made. The revlew, however, resu l ted  In a determination %ha% it would 
not be necessary to make a second spec ia l  accrual  of $18,500 t30 P a d  incentive 
shares inc identa l  t o  the Security and Savfnqs Program. 

A Manual on Travel and Living Expenses po l i c i e s  and procedures f o r  Hanford LaSora- 
t o r i e s  w a s  d i s t r ibu ted  early i n  the month. Travel a c t i v i t y  dropped sharply from 
that experienced in September f o l l m l n g  the tread noticeable &n iag  the past, t i i o  
f i s c a l  years,  
than t h a t  experienced in,Octaber 1958. 

Total  a c t i v f t y  f o r  Qctgber despi te  the drop was considerably higher 

Quarterly inventory repor t s  for the q-er ending September 30, 1959 vere received 
from all HLO custodfans of spec ia i  materials and reconciled w i t h  Financial  i3yEn- 
t o r y  records by Contract and Accounthg. 
physical  fnventory and %be reconciled book valueo 
1959 balance ($182,626) with khat  of June 309 1959 ($lg69114) shows a net  deerease 
of $13,488. 
valued a t  $130401 t o  +,he AEC New York Operatign f o r  recovery- 

No discrepancies were reported betwee3 
A comparison of tize September 3Cd, 

The decrease was pr inc ipa l ly  due t o  an of f - s f t e  shipment of platinum 

Class i f ica t ion  act ivPty included the  revfew cf 639 purchase requis i t ions  a d  802 
work orders for capi*d-expense detewfnat ion.  The work load i n  connection w i t h  
c l a s s i f i c a t i m  ac t i rL ty  hss been increasing s tesdf ly .  
s tn ted  a 17s increase over September business. 

October activ9.ty reFre- 

Preparations were ccmnpleted and a prcxedure dfs t r ibu ted  for the physical b v c a t s r y  
of movable cataloged equipment i n  the  custody of Biology Operation. Due to a 

c los ing  schedule of b D u t  data t o  ISM the  inventory was rescheduled change in the 
from November 
recording the 

2 t o  Gvember 
count e 

9, 1959 in ordier t o  have an I3M Xstiag avai lable  for  

1 2 3 1 i D I O  mcLAssIFm 
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AU. f i e l d  work i n  connection wi%h the physicsl  inventory of movable cataloged 
equipment i n  the custody of Laboratory Auxiliaries i s  complete and the reconcil-  
i a t i o n  of 3 items of equipment inventPried which were not on record is in  progress 
by Contract and Accom%iag. One i t e m  valued a t  $180 was not physically located. 
Upon CcPnpletion of the  reconci l ia t ion  by W a formal report  of findings will be 
issued. 

The laboratory equipment pool (Bullding No. 318) is nearing completion and should 
be ready f o r  occupancy and operation by November 15, 1959. 
t o  sFmplifs the movement of property i n t o  the  building i s  being prepared and will 
be d i s t r ibu ted  soon. 
the  PRaZ warehouses around January 15, 1960 which w i l l  be p a r t i a l l y  utilized for 
the  storage of colltamfnated equipment cleared for storage by the  appropriate 
Radiation Monitoring group. 

A revised procedure 

In addi t icn  t o  the  sew building we are t o  receive one of 

A c a p a r i s o n  of equiplnent expenditures f o r  FY 1960 with Fy 1959 a t  October 3, 
1959 is shown below: 

Program Fy 1959 FT 1960 

Totals $3 39 25 3 

We ‘are curren t ly  $115,000 ahead of FY 1959 on expenditures, conmibents are approx- 
ima-bely one l n i l l l o n  do l l a r s  grea te r  and appropriation requests is both qushitfty and 
dollars are about tvo m o n t h s  ahead of F’Y 1959. 

Although expenditures for the  first four months of FY 1960 are low in comparison 
t o  our total alloca%im, paperwork has been i n i t i a t e d  which lnafcates  a brisk 
t h i r d  and fourth quarter expenditure ac+,ivity. 

COST ACCOUNTI18e OpWATIOEl 

Arrangements have been completed f o r  t r ans fe r  of accounting respons ib i l i ty  f o r  
t h i r t e e n  present ly  authorized pro jec ts  fram CE&UO t o  HLO, ef fec t ive  with November 
business, 
Kfll be published during Rovember. 

Weekly repor t s  covering these pro jec ts  and newly authorized progects 
The Wrteen progeets t o  bo t ransfer red  ars: 

CC-785 
~ ~ ~ - 8 0 1  
CGH-805 
CGH-819 
CAH-841 
CAB-842 
CGH-857 
CGH-858 
CGH-860 
CAB-864 
CGH-866 
cm-867 
CAH-870 

In-Resetor Studios Equipent9 100-K 
X-Ray’ Diffract ion C e l l ,  327 Bullding 
JUgh Temperature Tensile Testing C e l l ,  327 BuSldfng 
Increased Laboratory Waste F a c i l i t i e s ,  300 Ares 
High Pressure Loop 
C r i t i c a l  Reactivfty Measuring F a c i l i t y  
Physical and Mechanical Properties Testing Cell ,  327 Buflding 
Hlgh Level U t i l l t y  Cell, 327 B u i l d f n g  
Access for  F?R!t!R Fuel Elements, 32’7 Buildfw 
Shielded Anfmal Monitoring Stat ion,  100-F 
Shielded Analytical Laboratory 
Fuel Element Rupture Test F a c i l i t y  
F a c i l i t i e s  f o r  Recovery of Radioactive Cerium, 325 Building 

CRK!LASSIFTED 
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New projects  f o r  

CGE-874 
CGH-~TT 
~ ~ ~ - 8 7 8  

wwch HLO w i l l  provlde accounting a re :  

Consolidated Plutonium Metallurgy F a c i l i t y  
Pyrochemical Test Fac i l i t y ,  91-A Building 
Additional F a c i l i t i e s  fo r  Isotope Study on Animals, 1 4 1 - C  

Building Addf+,ion 

Weekly reports  covering work assigned by HLO t o  J. A. Jones Construction Company 
are nov being published by HLO Cost kcount ing,  f f r s t  issue covered week ending 
October 25. 

A proposed procedure covering the EiLO - J. A. Jones Construction Company relat ion-  
ship and method of authorizfrg work w a s  drafted f o r  Laboratory Auxfliarfes 
Operation. 
all components which may be requesting work from J. A. Jones Construction Company. 

It has been proposed t h a t  this procedure be diatrfbuted W f t h i n  ffL3 %o 

A spec ia l  repor t  of r ec ru i t i ng  cos ts  f o r  FY 1959 WBS prepared with the  cooperation 
of Professional Placement and Relations Practices OperatLon and s u o d t t e d  t o  Prime 
Contract Administration f o r  consolidation and submission t o  the AEC. 
KLll be required each year in the future, due in the month of August. 

This report  

An itemization of Hanford Laboratories o f f - s i t e  contracts f o r  FY 1960 w a s  submitted 
t o  Contract Accounting a8 a p a r t  of the  FT 1960 Midyear Budget R e d e w .  The balance 
of the required data w i l l  be submitted in time t o  meet the November 6 due date. 
Revlsed budgets have been prepared f o r  each sect ion and will be included 01: Oc+,ober 
cost  statements. 

In connection Kith the revised budget f o r  Buildings and U t i l f t l e s  Operation (redue- 
t fon  from $1,572,700 t o  $1,4f19700), new r e n t a l  rates were calculated and put h t o  
e f f e c t  on October 1, 1959. 

Two meetings were be la  during October with the  Manager - FaciPi t fes  Engfnezriry; 
and members of his Engfneering Operation concerning eonversion of this C G ~ ~ O Z U X X ~  
t o  the  work order system, e f f ec t ive  October 26, 1959. 
and recammendations was prepared by this o f f i ce  and Issued t o  in te res ted  personnel 
on October 23, 1959 f o r  use as a guide on WQF% order application. 

A set of in s tme t ions  

New forme have been designed, and several meetings held, regarding conversion of 
Hanford Laboratories' vork order servfcing organizations t o  separate t i m e  dfa+,ri-  
bution. 
the necessary programming in the interim. 

Effect ive date will be Hommber S t h ,  i f  Data Processing ?an provide 

Work Iden t i f i ca t ion  Code .81 was establ ished f o r  the  accumulation of costs 
associated with the  Actinide Element Research Program, recent ly  funded in the  
amount of $lOO,OOO by the  D i d s f o n  of Reseamh. 

An audit of maintenance w a s  started during the  month. 
assess the  adequacy of HLO maintenance levels. 
t he  accuracy of charges t o  HLO are  planned. 

Its m a i n  purpose is  t o  
No spec i f ic  steps t o  determine 

The Drafting Operation's work acceptance and l iqu ida t ion  procedures were reviewed 
b r i e f l y  in order t o  evaluate the adv i sab i l i t y  of conversion t o  the HAP0 Work Order 
system. Recommendations are being drafted, 

2 3 u l  I 2  UmcLASsIFm 
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One hundred grid eighty-nine empioyees not, participating ia 
Security Plan received a 3.4% salary adjustmen+, effective 

m-62587 

%he Sarhgs and 
October 1, 1959. 

Recent Bureau of tabor statistics figures indieate a further rise .ic the cost 
of l iving index resulting in a .5* wage increase for a l l  salaried employees, 
This increase was effective Oc+,ober 26, 1959 to be reilecSed in s a l a r y  checks 
for week-ended 11-6-59. 

Statistics prepared for Consolidated Payroll Reports aad S%atfstics, Schecectady, 
indicates a growth in college graduates in H I D  - from 452 at 10/1/v to 589 at 
10/1/59. 

tug& 

Manager - Finance 

W. Sale:bk 

. - - . - - . . , . - , . . . . .  ,. _ -  
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INVENTIONS OR DISCOVERIES 

All pe r sons  engaged in work that might reasonably be  expected to  
r e su l t  in inventions o r  d i scover ies  advise  that,  to  the bes t  of t he i r  knowledge 

and belief,  no inventions o r  d i scover ies  w e r e  made in the cour se  of the i r  
work during the per iod covered  by this r epor t  except a s  l i s ted  below. Such 
pe r sons  fu r the r  advise  that,  for  the per iod  therein covered  by this r e p o r t ,  

notebook r e c o r d s ,  if any,  kept in the cour se  of the i r  work have been 
examined f o r  poss ib le  inventions o r  d i scover ies .  

INVENTOR 

E. J. Wheelwright 

L. A. Bray ,  et  al 

R. G. C la rk  
J. Muraoka 
E. E. Utz 

- TITLE OF INVENTION OR DISCOVERY 

Separation of Cer ium f r o m  the Trivalent 
R a r e  Ea r ths  by Oxidation and P rec ip i t a -  
tion of C e r i u m  Using Hydrogen Peroxide 
and Sodium Acetate.  (HW-62547) 
Sulfate P r o c e s s  f o r  Recovery of Strontium 
f r o m  Purex  Waste. 
Tempera tu re  Measurement  with a P robe  
that does not Touch the Surface.  

UNCLASSIFIED 
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