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v i  

SUMMARY 

Hw-57235 

BUDGETS AND COSTS 

Costs for August were $1,456,000 an increase of  $100,000 over the mnth  of July.  
Costs for FY 19% to  date represent approximately 14$ of the annual budget which 
indicates a slight underrun a t  this t i m e .  

There are no unsatisfactory coat-budget relationships a t  this stage o f  the f i s c a l  
year. 

1. Reactor and Fuels 

Measurement of stainless steel clad metallic uranium rod cluster  fuel elements 
aftqr KER irradiations of 600 to 2250 MD/T duration showed l i t t l e  or m swell- 
ing. 
ing to Bri t ish data. 

These test resul ts  muld not be expected for unrestrained uranium accord- 

Preliminary work on direat, casting of uranium into Zircaloy cans has produced 
a strong and durable bond derived f r o m  a very narrow al loy zone. 

Yield s t r e n g t h s  of irradiated ZFrcaloy-2 and -3 were observed to be sensitive 
to s t r a in  rate,  a ten-fold increase in strain rate raising the yield strength 
8-9s. 

S m a l l  voids have been observed on replicas of fracture surfaces of uranium w i t h  
a previous i r radiat ion exyosure of  only 0.026 a/o burnup. 

A new laboratory j e t  impingement t e s t  has demonstrated that aluminum alloy 
X-8001 (formerly called M-388) is more susceptible to erosion-corrosion than 
standard Hanford can alloy 1245. 
the two alloys noted in-reactor. 

This confirms the same difference between 

The mst recent experiment in IceR b o p  No. 4 has confirmed previous observations 
that phosphoric acid at pH of  4.5 w i l l  decrease corrosion rates  of aluminum in 
deionized water by factors of 10 to 50 - due to the combined effects  of  lower 
pH plus phosphate inhibition. 

Representative graphite samples from Mi Reactor exhibited stored energy values 
of 20 t o  55 cal/gm, too l o w  to cause a spontaneous temperature r i s e  in the 
graphite. 

A four-rod cluster  of Zircaloy-3 clad Pu-Al fuel rods has been char@ into a 
KER b o p  and is operating sat isfactor i ly .  

%e density of vacuum die cas t  Al-U (stand-in for  Pu-Al) alloy was increased 
by 2.5$ by vacuum outgassing of the Zircaloy tubing pr ior  to injection casting 
of the core. 

Swaged rod U02 fue l  elements are under i r radiat ion in  KER-1, KER-3, and Fn a 



v i i  Hw-57225 

HASO production reactor process tube. Swaged capsule specimens are under 
irradiation in MIlR and EPI. 
are in the f ina l  stages of fabrication. 

Swaged UO2 rods for near-prototype testing in  VBWR 

Analysis o f  gas f r o m  U02 specimens irradiated in MllR disclosed a high molar 
percentage of  hydrogen, 63$. 
phere sintering of u02 w i l l  be investigated. 

Sorption of hydrogen during the hydrogen atmos- 

PRTR Phase 111 design was completed on schedule September 2. Award of the 
contract by AEC-BOO is expected November 1. 
includes the r iver  pump and condenser structures, has a l so  been completed. 

PRTR Phase I construction is 15$ completed. 
pleted. 
process tubes; a n e p t i a t e d  contract w i l l  be necessary. 

Design of PRTR Phase 11-A, which 

Phase I1 construction is  5$ com- 
No firm price bids were received for fabricatinn of  PRTR Zircaloy-2 

The VAISROD react ivi ty  study for spike Pu loadings in PRZR has been completed. 
Calculation of  the me~xirman ra te  of reactivity gain due to burnout of Xe-135 
shows that the gain is  easi ly  controllable. 

Plutonium Fabrication Pilot Plant design is g$ completed. 
complete. 
has been revised. 

Construction is 84 
The list of equipment a t  HAP0 which is to be relocated in the PFPP 

The swaging machine has been received and is  being tested. 

2. Chemical Research and Development 

"Mini" unit experiments and =re basic t e s t s  on neptunium chemistry formed the 
basis for flovsheet recommendations for recovery of neptunium from the Purex 
plant. 
showed UXl (Th-234) contamination in addition to expected plutonium. 
quent cation exchange step was found to be effective for  thorium removal. 

kpboratoxy purification of the plant concentrates by anion exchange 
A subse- 

Progress on pyrochemical studies includes a potential  "open pot" method o f  
reducing p"c13 to plutonium metal by reacting the salt dissolved Fn molten 
N a C l - K l  eutectic with m3gnesi.d - added as a Zn-Mg alloy. 
that thorium impurities can be effectively removed f r o m  a lumhum-uranium alloy 
by contacting the m l t e n  alloy w i t h  molten IIA1Cl4 with the thorium distributing 
to the salt phase. 
U232 containing fuels which inherently build up undesirable radioactivity 
through a daughter chain involving Th-228. 
of double salts and m e t a l s  is also reported. 

Also it was found 

This latter resul t  may have application i n  cleaning up 

Continued study of the themdynamics 

Work on high level  wastes includes more study of Pure  waste calcination, both 
by trough and spray calciner methods. 
of the n i t r a t e  present includes results on an electrochemical process. 
plant n i t ra te  destruction by formaldehyde addition is nearing s w - u p .  
continues on the simulation of high level  waste leaks in buried tank prototypes. 

Reduction of waste volume by destruction 
Pilot 
Work 

Fission product recovery studies include favorable resul ts  on the precipitation 
of strontium as the n i t r a t e  out o f  typical plant waste (IWW). 
chemical t e s t s  o f  the IWW waste has characterized the solids observed in the 
sanrples as primarily s i l i c i c  acid. 
Packaging Prototype Faci l i ty  is proceeding. 

Liter-scale 

The englneering development of the Cs 
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A controlled potential  coulometry analytical procedure for neptunium showed 
favorable initial results.  The method has also been expnded for plutonium 
ana,lyses to include direct  determination of plutonium in dissolver solution. 

Darex p i lo t  plant operation continued to show stainless s t ee l  passivation 
effects which are not completely understood. 
t ion o r  of activating passive material are desirable and initial results along 
these l ines  are reported. 

Methods o f  preventing passiva- 

Other ac t iv i ty  on the Non-Production Fuels Reprocessing Program includes 
studies of the compa'tibility of stainless s t ee l  containing feed solutions w i t h  
various Redox processing schemes.. 
established for  engineering scale feas ib i l i ty  studies on typical Redox packed 
columns receiving NPF feeds. 

. 
A cooperative arrangement w i t h  OmL has been 

3 .  Physics and Instrument Research and,Development 

Dissolver batches of I and E slugs containing 0.955 U-235 (E metal) may be 
safely increased from.l.7 tons to 2.8 tons acaording to i n i t i a l  analysis of  
data obtained from ORNL on c r i t i c a l i t y  experiqents in a dissolver mockup. 
conclusion may be mdif ied  as further data are obtained i n  t h i s  series o f  
experiments. 

This 

Additional c r i t i c a l  mass measurements were made for  simulated dissolver situa- 
tions with 35 enriched fuel elements. 
of 24, 

With shorter slugs, 16 inches instead 
smaller c r i t i c a l  masses were found. 

Our howledge of how neutrons approach thermal equilibrium with the matter 
they penetrate was advanced by an experiment in which one part of a PC!LlR core 
was kept at  the temperature of l iquid nitrogen while the r e s t  was l e f t  a t  
room temperature. 

A t  the request of IPD, experbents were begun to determine the reactivity 
changes produced in By D, F type reactors by replacement of sol id  elements by 
I and E fuel. 
and i n . C  type process tubes. 

Pzis work supplements previous experiments in Ktype l a t t i ce s  

Arrangements were completed for  a cooperative research program in atmospheric 
physics w i t h  the Air Research and Deve lopn t  Command, U.S.A.F., and tesking 
esruipment designs fo r  this program was begun i n  the field.  

The determination of uranium in human lungs by direct  counting of the subject 
is hampered by lack of bowledge of "normal" backgrounds to be expected with 
HAP0 personnel, according to resul ts  of an exl>erimental study. 

In the basic data f ie ld ,  the acquisition of a sample containing 964 Pu-241 is 
expected to al low improvement in our lmnvledge of the fission cross section 
of this material., The two mass spectrometers being constructed are nearing 
completion; the permanent magnets have been energized. 
f o r  measuring the voltage o f  the Van de Graaff generator was invented. 

An improved method 

Satisfactory progress was made on the many development projects in the 
radiation monitoring field.  
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4. Biology 

No important changes in act ivi ty  densities of wildlife occurred during the 
month. 

g2 studies indicate that the ovary may q u i f y  as the c r i t i c a l  organ instead 
of bone. 

MZPA, although somewhat more effective than EDTA in promoting the removal of 
plutonium from the body, should not be administered without caution. 
laboratory has indicated that its toxicity is significantly greater than EIYl!A. 

Another 

A new and s m a l l  problem was started to t e s t  the abi l i ty  of f r u i t  f l i e s  t o  
sense ionizing radiation. The experiment includes attempts t o  allow natural 
selection to increase the population of sensitive members. 

5 .  - 1 .  L 

Work was begun on the possibi l i t ies ,  timing, and costs of decontamination and 
recovery of irradiated and unirradiated neptunium-237 and plutonium-238. 

A study stage project cost of $1,100,000 was estimated for HastelJoy-F 
f a c i l i t i e s  suitable for the n i t r i c  acid-hydrofluoric acid dissolution (Niflex 
process) o f  s ta inless  steel and Zircaloy clad power reactor fuels. 

A Comparison of plutonium w i t h  uranium-235 as uniform enrichment in ~rmi~m-238 
fue l  a t  constautA has again established the superiority (higher attainable 
MWD/T) of plutonium for  tvo specific cases. 

A request was submitted to. the AEC to make available t o  the Iaboratories the 
plutonium f r o m  the f'uel plates pow being irradiated in the MPR and f r o m  the 
f i r s t  PWR blanket. 

The detailed charge-discharge schedule fo r  the first two years of PRTR operation 
has received general acceptance by all HID conponents. 

Technical and Other Services 

Since distribution of  the radiation exposure cards to all employees early i n  August, 
a total of 22 inquiries has been received and appropriately acknowledged. 
22, four requests fo r  further information indicated minor errors in the totaJ. dose 
which were reported t o  the involved employees. 
cases was that part of the working histor ies  was as AEC or construction employees 
as - w e l l  as General Electric employees. 

O f  these 

The primary diff icul ty  in  these 

Iodine emission rates  f r o m  the separations stacks were maintained a t  levels w e l l  
below the control Umit of 10 curies per week. 
outside of the plant perimeter were below the detection l i m i t  of 1.5 x lO-'r/aem. 
Decrease in fal lout  fron bomb test ing and decay of previously deposited mat rials 
resulted in an over-all general reduction in fission products measured on environ- 
mental vegetation. 

Measurements of 1131 on ve etation 

S ta t i s t i ca l  and mathematical assistance on 17 separate problems was given within 
HIL) and to  other departments and operations. O f  particular interest  were the 
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design and analysis o f  an experiment to evaluate the effects of 5 process variables 
on total bond count, a recommendation for  a change in the existing tolerance l imit  
statements of f ina l  product, and analysis of a number of NPR design experiments on 
the physical properties of zirconium alloys. 

Work on the Cm, control study has centered about the feas ib i l i ty  of using larger 
material balance areas for  accountability control coupled w i t h  increased i n f o r m a l  
material control w i t h i n  these areas. 

A high level  o f  ac t iv i ty  on Washington Designated Program w a s  continued throughout 
the mnth. 

There were 22 authorized projects (exclusive o f  PliTR and PFPP) a t  mcth end w i t h  
t o t a l  authorized funds of $4,747,300. The total estimated project cost of these 
projects is $8,923,800. 
is awaiting AM= authorization. 
preparation. 

One project was completed during the mnth. One project 
Project proposals for  nine new projects are in 

Construction o f  the High Level Radiochemistry Cell was started on August 14. 
Construction completion is scheduled July 19%. 

support in^ Functions 

An Interim Control Budget for  FY 1959 has been established fo r  EL) Level 3 and 
Level 4 components. 
f o r  programs that are expected to be adjusted in the firm plan which is expected in 
September. 

The control budget deviates f r o m  the R e U d n a q  Financial Plan 

A number of appmval. l e t t e r s  covering memberships on standards committees were sub- 
mitted t o  the Commission. 
costs and a statement concerning the qualifications of  the nominee. Another l e t t e r  
covering the University of Washington's proton energy loss research has been 
delayed because of legal questions concerning the contract reference shown in the 
l e t t e r .  

Two of these were recalled for  more specific data on 

Sample reports covering the employee at t i tude indicators were finished for  review 
by management. 
procedures fo r  its routine reporting have been established in Cost Accounting. 

A t  month's end, the staff of the Hanford Laboratories Operation total led 1232, 
including 584 exempt and 648 mn-exempt employees. There were 5l8 exempt employees 
possessing technical degrees, including 284 BS, lOg MS, and lo5 PhD. 

The 1958 Summer Ins t i tu te  of Nuclear Energy was concluded on August 15, and the AM= 
Radiological Physics FeUwshlp Program terminated A u g u s t  22. 
Programs was very favorable. 

A u n i t  cost index for  Bioassay has been accepted by management and 

Feedback f o r  both 

Placement of personnel scheduled f o r  layoff continued very favorably during the 
month. 
scheduled for  layoff in Iipo w i l l  be placed in lack of work status a t  the end o f  
September. 

It is anticipated that only four t o  six persons of the o r i g i n a l  twenty-three 

Negotiations w e r e  resumed w i t h  the Regional Monitors during the month and meetings 
are planned f o r  September. 
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Laboratories personnel worked a t o t a l  of l85,OOO 
no disabling injuries. Since September 1, 1956, 
have been completed with no disabling injuries. 
for August was 1.83 &s compared with 1.a during 

man-hours during t he  month w i t h  
a total of 4,525,000 man-hours 
The medical treatmat frequency 
July- 

There were 2 security violations during the month, bringing the t o t a l  fo r  +&e 
calendar year t o  34. 

EIM Parker:kss 



SIRED A l - 1  HW-57225 

A. FISSIONABU MATERIALS * 2000 PROGRAM 

Corrosion Studies 

Etchinp; and Rinsing of Zircaloy. 
nitrate rinsing procedure reported in June and July. 
perature for the aluminum nitrate-nitric acid rinse bath has been lowered 
fram100 C to between 50 and 60 C. 
Zr-2 clad U02 core fuel rods, it was discovered that with the rinse bath 
temperature at 100 C, the large heat capacity of the fuel rod caused the 
surface to evaporate d r y  very rapidly. 
could not be reamed by water rinsing. 
50 to 60 C avoided this problem.' 

Develqment work continued on the aluminum 
The recommended tem- 

During the etching and rinsing of some 

This resulted i n lbawm stains which 
Lovering the rinse temperature to 

The effect of more concentrated €Dl03 concentrations in the rinse bath was 
evaluated. Solutions more concentrated than the reconmended 25% by volume 
TO$ conc. HnO3 are no more effective and may be harmful. Since acid solu- 
tions less concentrated have proved less effective, the reconmended acid 
concentration has been fixed at one part concentrated nitric acid to three 
p&s water. 

A number of Zr-2 coupons and sane fuel elements have been etched and rinsed 
by the new procedure. 
autoclaving. 
rinse the water rinses can be rather superficial. 

Zircaloy-2 Autoclavinir;. Zircaloy-2 is autoclaved for two purposes, to 
test its quality and to put on a uniform hard film. 
test conditions for Zircaloy-2 are 400 C, 1500 psi steam, for 14 days. 
Substantial savings in time and money could be realized if the tests would 
be significant under less severe conditions. 
360 C gives a different film and does not seme as an accelerated test. 
Tests at 400 C, 23 psi steam, for 2.2 days gave weight losses very similar 
to standard, and a film of excellent appearance, but did not give the sharp 
distinction between good snd bad Zircaloy-2 that the standard conditions 
give. 
similar to the 14-day tests. 
give good fFLms and good detection of off-standard Zircaloy. 
less severe test may result in good coatings and good discrimination, but 
any such test must bc calibrated against service conditions. 

To date no "Acid Staining" has been observed after 
There is sane evidence that after the aluminum-nitrate, HNO3 

The current standard 

Reducing the temperature to 

Tests at 400 C, 1500 p s i  steam, and three days give results very 
Tests at 400 C, 800 psi, and three days also 

Hence, a 

Aluminum Corrosion Mechanism. At elevated temperatures, aluminum corrodes 
in water in a uniform manner which follows a parabolic rate law. 
period of time, termed the induction time, the process changes to a linear 

After a 
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mechanism which rapidly destroys the aluminum. Several experiments have ‘ E  

been conducted t o  determine the cause of the change in  mechanism. 

Samples of 1245 aluminum (standard Hanford can stock) were corroded In 
water a t  275 C along with control samples of X-8001. 
semples of both a l l o y s  were removed, bent around a curved mandrel, 
straightened, and replaced in test. 
replaced’in t e s t ,  Although both of these grocesses mechanically damaged 
the corrosion product film, there was no effect on the induction time o r  
comosion rate. 

A t  regular intervals 

Other samples were hammered and 

Dehydration analyses were made of corrosion product films fonned on 1245 
and X-8001 a l l o y s  a t  240 C in water. 
about 20$ for both a l l o y s  and did not change w i t h  the change in corrosion 
mechanism. 

The water content of the film w a s  

The surface area of samples of corroded 1245 @nd X-8001 a l l o y s  was mea- 
sured by nitrogen adsorbtion. The samples were exposed t o  water a t  2gO C. 
The semples were rawwd from test a t  5 ,  10, 15, 25, 35 and 50 minutes 
for weighing and surface area measurement. The induction tkne for the 
1245 alloy was about 15  minutes. Although there was a rapid i n c e a s e  In 
surface area during the rapid l inear  corrosion process, t h i s  Increase did 
not occur un t i l  15 or  20 minutes a f t e r  the change in corrosion mechanism 
had occurred. 

The results of the three foregoing experiments indicated that neither 
mechanical breakdownlor a change In hydration or surface area can sat is-  
factor i ly  accomt for the change in the corrosion process which occurs 
a t  the end of theinduction period. 

Jet ImplnRement Corrosion of Aluminum. 
been constructed t o  compare relat ive sensi t ivi tg  of alrrminums t o  erosion- 
corrosion. 
ballast, steam heat exchanger and a jet nozzle. 
t o  determine whether the high-teqerature aluminum alloys are more sus- 
ceptible t o  erosion-corrosion, than 1245 alloy. The resul ts  obtained t o  
date are shown in the following table: 

A jet  impingement apparatus has 

The apparatus consists of a pump, pressure control, pressure 
Tests are being conducted 

m IMPmGENmT TESTS 
300 Area Process. Water - 4 Hours 

V e l  o c i t y  Penetration Max. 
f p s  Alloy ( m i l s )  

222 x-8001. 18.9 
222 1245 20.1 

178 x-8001 7.7 
178 1245 10.1 

122 x-8001 4.74 
122 1245 2.05 

I _  

. n  

k ;a DEC PI 

89 x-8001 4.0 
89 1245 Surface Roughening 
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A l l  tests were run a t  100 C with a 0.009-inch drameter nozzle. All 
alloys tes ted t o  date have been in  the H-14 condition and have been 
situated l/b-inch fram the nozzle out le t .  The penetration has been 
measured using a calibrated microscope. 
samples were tested a t  re la t ive ly  high veloci t ies ,  and any corrosion 
e f fec t  was evidently masked by the erosion. Differences in penetration 
of the al loys a t  these high veloci t ies  may have been due t o  differences 
in hardness of the metal. 
per second, the erosion-corrosion e f fec t  previously noted on high alloy 
aluminum here and a t  other sites became apparent. 
the X-8001 was approx.lmately t;wfce that of tjne 1245. A t  89 f’ps X-8001 
showed well defined areas of penetration while the 1245 alloy was rough- 
ened with a maximum penetration of v e q  small areas t o  0.4 mil fo r  the 
seven-hour test .  The data i n  the table, above, inclade only the four- 
hour tests in process water. aowever, d i s t i l l e d  water, or  longer or 
shorter times, gave results leading t o  the same conclusions. 

The first three sets of 

When the velocity was lowered t o  122 fee t  

The penetration of 

X-8001 Cans From Cast Blanks. One-month corrosion data have been 
compiled f o r  Hunter-Douglas X-8001 cans impact-extruded from cast  
blanks. 
blanks, cast  blanks forged t o  size,  and cast  blanks forged t o  s ize  
and annealed. 
month were similar f o r  all cans. 
were favorable in comparison with wrought X-8001 sheet. 

Cans were formed from the as-cast-blanks, cast  and annealed 

CorrosioE resu l t s  i n  360 C deionized water a f t e r  one 
Tbe corrosion losses from can samples 

Photomicrographs from sections cf the cans fram the cast  blanks were 
similar. 
par t ic les  of about the s ize  foucd in production X-8001 cans, but wi th  
a tendency t o  s t r a t i f y .  

They shase6 the second phase material t o  be dispersed i n  

Corrosion Behavior of New Aluminum Alloys. 
prepared by the Alcoa Aluminum Research Laboratory have been tested in 
360 C water. 
I n i t i a l  data on t h e i r  corrosion behavior: 

Several new aluminum alloys 

These are listed in the following table along with the 
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CaRRoSION OF ALUMIlwM AUOYS 
One month at 360 C 
Deionized Water 

NO. - 
212272 
a2273 
a2274 
am5 
212276 
a2277 
212278 
212282 
192594 

c810 
C8l.l 
c812 
c823 
x-8001 

I p i  - 
0.38 
1.04 
0.81 
2.01 
1.73 
0 4 2  
1.39 
1.56 
1.0 

1.0 
1 .o 
1 . 5  
0.6 
1.0 

Fe - 
0.36 
1 .oo 
2.00 
0.74 
1.59 
1.18 
0 .u 
0.93 
0.50 

0.5 

1 . 5  
2.0 
0.5 

- 

si 

0.10 
0.10 
0.10 
0.09 
0.09 
0 .u 
0.10 
0.10 
0.10 

- Corrosion 
a (mus) 

- Failed - 0.87 - 0.82 - 0.78 - 0.63 
- FaileC 

- 0'. 77 
0.3 0.70 

- 

- t I  

Corrosion 1 yr 
(parabolic ) 

- 
3.0 
2.8 
2.7 
2.0 

- 
2.6 
2.4 

3.0 0.86 - 0.1 0.1 
0.1 0.01 - Failed 
0.1 0.1 
0.1 0.1 

- - 0.76 2.6 - 0.62 2.1 - 0.1 -" 1.10 3.6 

There are two objectives in the Hanford Laboratories program for alloy 
procuranent and testing. 
as c-810, C-811, c-812 and c-823 are tested for conformity to previous 
behavior. Secondly, efforts are continuing to produce melts which corrode 
by a logarithmic rate process. The factors which determine whether or not 
an a l l o y  corrodes by the logarithmic process are still not known. It is 
hoped that if more samples having the desired corrosion properties are 
obtained the nature of the important variables wLU become more apparent. 
The logarithmic corrosion process at 360 C can be regresented 5y the ex- 
press ion 

Mew lots of previously tested material such 

C + 0.26 log (0.10 t (hr) + l)* 

This is less thaa one m i l  corrosion in one year. 

Certain melts of three compositions have been observed to oxidize in water 
by this process, for example: 

(1) A 2 0 3  (AmL) 5 . 5 %  N i ,  0 . 3  Fe, 0.1% Ti 

(3)  IR (Saclay-BO) 0.6$ mi, 1.5 Fe. 
(2) 198x (a) I$ mi, 0.15 Ti 

However, the parabolic corrosion behavior of the alloys listed above is 
typical of most of the promising new aluminum ailoys which have been 
tested. 

1 2 3 8 4 5 b  
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The Logarithmic Corrosion Eatration. 
corrosion process have included postUation of a lnodel which expresses 
the corrosion rate a s  a function of time. 
derivation of the following new eqition: 

F.mhenta1 studies of the al-ainum 

These st.Jdies have led to the 

where x = the amout  of corrosion 
t = time 

A,B,C, are constants which must be empirically determined, 
but which have the following physical significance: 

A = initial corrosion rate 
B = corrosion film thickness to reduce the 

C = the rate of removal of the corrosion 
corrosion rate by a factor of "e" 

f Flm (e. g. , by solution and/or mecWical 
mechanism ) . 

This equation, with its three empirical constaats, can represent almost 
any corrosion process which starts at one rate, slows don, and continues 
at the new, slower rate. However, there are very little corrosion data 
good enough to justify three smpirical constants. In those cases where 
both the emount of corrosion and the corrosion products remaining are 
determined, so that C can be determined from data independent of A and B, 
a three-constant equation is justified. 
cation of this equation to such corrosion data may help in further under- 
standing of aluminum corrosion mechanisms. 

It is expected that the appli- 

Organic Coolant Phase Studies. The study o f  phase relationships in 
mixtures of potential organic coolant materials has been completed. 
The purpose of the study was t o  investigate all possible mixtures of 
the purely aromatic hydrocarbons, bishenyl, napthalene, phenanthrene, 
o-terphenyl, and m-terphenyl, and t6 determine what mixtures, if any, 
satisfied the requirements of an optimum coolant Icixture. 
quirements were that the inix-ture be liquid near room temperature, 25 C, 
and that the vapor in equilibrium with the mixture be of such a cmposi- 
tion that when condense6 at 25' C, it a lso  would be liqaid. It was found 
that no mixtures of the previously listed five compounds satisfies these 
conditions. 

These re- 

It was necessary to exteod the study to include mixtures coataining the 
substituted polyphenyl, monoisopropyl biphenyl, M E 3 .  
requirement was made that an optimum coolant mixture would contain a 
minimum amount of MIPB and still meet the previously mentioned require- 
ments. An optimum ternary mixture and an optlmum quaternary mixture 
were found and were reported in Hw-56921 and HW-57152. 
are given in the following table: 

The additional 

These mixtures 
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Component 8 Tezllary Mixture Quaternary Mixture 

Monoisoprapyl biphenyl 30 .O weight percent 14 .O weight percent 
Ortho-terphenyl 53.3 54.1 
Mete-terphenyl 16.7 15.4 
Phenanthrene 16.5 

In  these mixtures, MIEB is the  most volat i le  ccapponent. 
enriched in MIPB and hence w i l l  not freeze if condensed. 

Any vapors are 

Hydriding of Uranium and Zirconium in Orgaoic Coolan%s. 
gation of the mechanism and kinetics of the hydrlding of uranium and 

. zirconium in organic coolant media has been completed, and a report is 
in progress. 
the same rate and in the 8ame m&Mer i n  both substitzted and unsubstituted 
polyphenyls (biphenyl md monoisopropyl bi3heny1, respectively) . 
peratures of 330 C or l e s s  the reaction product is beta-UH3 while a t  
higher temperatures, ~ 8 .  375 C, fhe reaction product is  uranium mono- 
carbide. 

The investi- 

It b s  been found that the uranium reaction proceeds a t  

A t  tem- 

Radiometallurm Laboratory Studies 

Radiametallurgy activities during the moEth in  support of the 2000 Program. 
included (a) annealing and hardness tes t ing on specimens of uranium that 
were given a short time, low temperatme irradiation, (b) the cample%ed 
examination of one cold-closed slug (E-IP-U2A), acd (c)  the measurements 
of  an irradiated four-rod cluster of s % a m e s s  clad natural  uranium 
(KER-3-2). 
t ion with the respective developent programs Involved. 

The results and conclusions are reported in d- =+tail i n  connec- 

Basic Me+,a,lluruy Studies 

Recrystallization and Recovery of Zirzonium Alloys. 
crystall ization and rzcovery ia zirconi?E;1, Zirzaloy-2 a d  Zircaloy-3 
are b e b g  determiced t o  esta3lish the q5imun conditiozs of heat t rea t -  
ment d u r b g  fabrication operations. Percent cold work, t q e r a t u r e ,  time 
and heat t r ea t  atmosphere have been selected as %he independent variables. 

The kinetics of re- 

Corrosion tests i n  680 F wa+,er are  3eing 
argon melted Zircaloy-3 and vacam melted Zircaloy-3 by the Bureau of 
Mines, Albazy, Oregoa. The results of tes t ing these Three iaaterials 
(prior history: 
10 t o  1000 minutes) have beea report.ed t.: 224 days e-xposure. 
no marked change i=1 corrosion rate  has been ~ o t a d ,  

02 spechens of Zircaloy-2, 

heat treatmeat 15 vacwm at 300 t o  800 C f o r  ticles of 
To date, 

Irradiation Damage and Recovery of Molybdexxa. 
recovery b irradiated molybdenu3 is 5elag stEdiecl by x-ray diffraction. 

Tnt kinetics of damage 
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Analysis of recovery data, as measurod by decreases ic radiasion induced 
l a t t i c e  parameter expansloo, has isdicated that  the conventional ra te  
equation i s  not c w l e t e l y  valid in  the f e q e r a t i i e  raage from 50 t o  
approximately 170 C. 
not always represent the sme state of the material. 
aJthough a point defect, the i s$ers t i t i a l ,  is  being removed from the 
crystal  l a t t i c e  by a regular and orderly process, a secor?d process must 
be modifying the annealing kizetics.  This second Frocess could be the 
result of the inhomogeneity of the radiation damge, impurity content of 
the molybdenum or  interactions of the migrating defects with dislocations 

A particular val.Je 04 the l a t t i c e  parameter does 
This indicates that 

, present I n  the material before irradiation. 

J 

The complicated kinetics which have been observed in  the 
region 100 t o  170 C are in  harnony with resul ts  obtained 
while measuring the changes in rPsistance of cold worked 
100 t o  180 C. Above 180 C, thermal annealing e?fects in 
and irradiated molybdemn are  not s i ~ ~ i l a r .  

temperature 
by D. G. Martin 
molybdenum a t  
the cold worked 

It has been reported previously that the remainder of the radiation 
induced l a t t i c e  parameter expansion anneals cozitinuously above 300 C 
and up t o  800 C. An estimate based upon several sets  of data has been 
made of the activation energy of t h i s  process. A value of E = 2 .5  2 
0.5 ev is obtained. 

Effects of Low Temperature Irradiation on the Properties of Uranium. 
purpose of t h i s  test  is t o  find the threshold of detectable neutron damage 

The 

t o  uranium through a series of low temperature, short exposures irradiations.  
Specimens have bee3 prepared from dingot uranium sheet and are being irrad- 
iated in the snout f a c i l i t y  a t  105-KW. Post-irradiation tensile,  hardness, 
and annealing tests w i l i  be performed t o  determine the amount of damage 
induced and the ease of renoval. 
exposed t o  from about 0.1 t o  30 spike cycles; and yet, the amount of 
fissioning is practically negligible i n  the smaller exposures. 
be possible, then, t o  compare in th i s  study the p a r t i a l  contributions t o  
radiation damage from the dissipated energy ?ram thermal spikes and the 
l a t t i c e  distortion caused by f iss ion yroducts. 

The irradiations have yielded specimens 

It should 

During the month, as-irradiated ha,-dr;ess measurements were made on two 
specimens from each exposure. 
given f ive other specimens and the hardness measured after annealing. 
a plot  is made of hardness versus exposure time, it i s  seen that about 
83 percent af the total damage observed occurred within one spike cycle, 
whereas only 17 percent, occurred from one t o  t h i r t y  cycles. 

In  addition, post-irradiation anneals were 
If 

An anneal a t  300 C and 200 C for  10 hours effected a seven and f ive per- 
cent drop in hardness, respectively, for  the lowest exposed specimens 
(about 3 x 1015 nvt ) .  This reveals tha5 the amount of annealiag that 
occurred during the transferring, decanning, and measurhg the specimens 

.1 room temperature is  probably negligible. Anneals a t  300 C fo r  10, 2, 
and 1 hours caused a drop in hardness of 8, 4 
for the next level of exposure (about 5 x 1015 nvt) . arid 1 percent, respectively, 

Since the ranges of 
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hardness readings overlap i n  most cases, a s t a t i s t i c a l  treatment of the 
data is required before a leve l  of significance can be established for  
these observations. 

I r radiat ion Effects in Structural  Materials. 
for irradiated specimens of projected s t ructural  metals are necessary 
f o r  establishing material l imitat ions and optimum condltions fo r  reactor 
service. 
limited or no data are available have been prepared fo r  i r radiat ion i n  
a HAP0 reactor. 
al loys X-8001 (M-388) and M-257, AM-350 stainless steel, and magnesium 

Mechanical property data 

A number of potent ia l  structural materials fo r  which very 

These materials include Zircaloy-2, Zircaloy-3, aluminum 

a l l o y s  HK-31A-H24 a d  A-m-0. 

An I n i t i a l  charge of t ens i le  specimens has been irradiated fo r  approxi- 
mately three weeks a t  the KE magazine f a c i l i t y  t o  an integrated thermal 
neutron exposure of 7 x 10’9 nvt. 
and Zircaloy-3 were tes ted in tension during the month. 
were f‘ully annealed p r io r  t o  irradiation. 
of both materials Increased about 40 and 12 percent, respectively, which 
I s  analogous t o  about 3-5 percent cold w r k  on unirradiated material. 
The percent t o t a l  elongation f o r  Zircaloy decreased about 35 percent and 
f o r  Zlrcaloy-3 about 38 percent. 

Five specimens each of Zhcaloy-2 
The specimens 

The yield and tens i le  strengths 

A drop-In-load yield point In the stress-elongation curves f o r  irradiated 
Zircaloy-2 was consistently observed. 
the upper and lower yield points averaged 360 ?si which indicates the 
degree of interstitial “piming” of dislocations induced by neutron bam- 
bardment. 

me Increment of stress between 

Irradiated Zircaloy-3 did not exhibit t h i s  behavior. 

It was observed that the yield strengths of both irradiated Zircaloy-2 
and Zircaloy-3 were sensit ive t o  s t r a in  ra te .  
r a t e  by a factor of 10 (from 0.005 t o  0.05 inch per minute), an increase 
of eight and nine percen3 resulted in  the yield strengths for  Zfrcaloy-2 
and Zircaloy-3, respectively. 

Production of H i @  Purity Uranium. 
high puri ty  uranium is being conducted ~ r i n a r l l y  t o  provide a supply of 
t h i s  material fo r  use i n  fundamental physical metallurgy studies. Electro- 
wlmning from a molten E1-LiC1-LT13 salt bath produces dendrites of uranium 
which may be fused i n  a vacuum furnace. 
operations may then be fabricated Fsto the reqdired spechens.  

By increasing the s t r a in  

A study of methods of preparation of 

The metal obtained from these 

Analyses of samples of uranium consolidated 5y icduction heating indicate 
corrosion of the stainless s t ee l  cathode now being usede 
and chromium were present a t  180 ppm, 50 ppm, and 50 ?pn, respectively. 
Samples of dendrites have been seat for  analysis t o  dete,mir,e whether 
the contaminants are being co-deposi+,ed or  carried over wi+,h %he s a l t  
cover a 

Iron, nickel 

A 2.12-pound ingot was vscum Belted, using na ter ia l  previously consoli- 
dated in  the inductiolz uni t .  A so;Uld ingo’; was f o u d  a f t e r  a p p r o x a t e l y  
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1/8" of the top was cut off .  
have been sent t o  the spectrographic laboratories for  analysis. 

I r radiat ion Study of' Themocouples. 
perature measiurement using thermocouples i n  a neutron flux i s  essent ia l  
for  the quantitative evaluation of the e f fec ts  of neutron i r radiat ion 
on materials. 
ing thermocouple s t a b i l i t y  in-reactor is  currently i n  progress. After 
1536 hours of elrposure i n  I6J Reactor, both the asbestos insulated and 
qpaztz insulated thermocouple lead wires show same decrease i n  leakage 
resistance between wires. 
but all readings seem t o  be decaying from the lo7 ohms value previously 
observed. 

The ingot has Seen sectioned, and portions 

A knowledge of the errors  in  tem- 

Because such information i s  lacking, a program of measur- 

No defini te  t r end  has as yet been established, 

Electron and Optical Microscopx. 
cladding and fuel  materials i s  a d i rec t  way of detecting radiation damage 
In these materials. TKO techoiques are  being ued:  (1) metallographic 
examination of polished and etched surfaces, and (2)  fractographic studies. 

The study of the microstructure of 

A specimen of uranium irradiated a t  a temperature of 300 C t o  a burnup 
of 0.2 a/o has been studied i n  the electron microscope. 
disclosed voids ZOO0 A in  diameter. Studies of negative replicas reveal 
the presence of additional voids having diameters of 200 t o  400 A. 
These smll holes are observed only because they appear as mounds on the 
negative replica. S i m i l a r  sized voids have been detected on replicas of 
fracture surfaces prepared from uranium with a burnup of only 0.026 a /o .  

Positive replicas 

Microautoradiographic techniques have been applied t o  replicas of irrad- 
iated Pu-&-Si and Pu-A1 alloys. The presence of Pu-rich areas a re  easi ly  
determined by the character is t ic  star-shaped tracks which are superimposed 
on the microstructure. 
for  voids a t  high magnification in  the electron microscope. 
were detected. 

Replicas of these two alloys were also examined 
No voids 

New .Fuel Element Development 

Rod Cluster Fuel Elements. 
irradiated i n  the KE Reactor througb-hole f a c i l i t y  as  par t  of the NPR 
fuel element development program. 
90 kw/f't with a central  core temperature of 3 0  C.  
the uranium stainless steel interface bond coefficient was calculated t o  
be 2,360 BTU/hr/ft2/9. 
a t  100 kw/ft specif ic  power, 359 C core tenperatwe, and w i t h  a calculated 
bond conductance of 2,580 B!ITT/~U-/~~~/~F. The goal exposure of t h i s  irrad- 
ia t ion is 2,500 MWD/T of which approximately 1,600 MVD/T has been obtained. 

Four seven-rod cluster  fuel  elements are being 

These fuel  elements are  operating a t  
From data collected 

Last month these fuel elements were operating 

Three seven-rod cluster  fuel elements fo r  the loading i n  the ETR 3x3 loop 
f a c i l i t y  were fabricated and i n i t i a l  pressure drop t e s t s  were campleted. 
Pressure drop across the fuel  charge was found t o  be 7.85 psig a t  a flow 
of 60 gpm. 1 

fuel  elements and a four-inch Zircaloy-2 tens i le  specimen w i l l  be shipped 
to . the  ETR about the middle of September. 

The basket assembly containing the three seven-rod cluster  

I 2 3 8 4  b f 
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Coextruded uranium-Zircaloy-2 rods are prepared and sealed for  eight 
one-foot seven-rod cluster  fuel elements. These rods w i l l  be assembled 
into seven-rod c lus te r  fuel elements for the KER loop f a c i l i t i e s  as 
soon as the ID of the process tubes is determined. These fuel  elements 
w i l l  act as a backug charge for the  present fuel which is scheduled t o  
be discharged March 1959. 

Rod cluster fuel elements with uranium cores and stainless steel clad- 
ding have been tes ted in the MllR and a t  the Hanford KER loops as pre- 
liminary checks of the cluster  geaanetry. The post-Irradiation exam- 
ination of the two lcER cluster fuel tests is under way. T e s t  KER K-1-2 
had an average exposure of 600 MWD/T Kith a maximMl coolant temperature 
of 270 C. Measurements of two of these rods showed that the outer 
diameter of one rod increased f ive  mils, w h i l e  the diameter of the other 
remained unchanged. 
with a maximum coolant temperature of 235 C. The outer diameter of rods 
frm t h i s  tes t  remained unchaaged while the length (rods w e r e  eight inches 
long) of the fuel cores decreased frcun 0.040 t o  0.060 inch. 
test results did not indicate fuel s w e l l i n g  fo r  the 0.570 diameter uranium 
rods clad in O.03O-inch stalnless steel jackets undergoing exposures of 
2250 MWD/T with maximum core temperatures of 500 C.  These test results 
would not be expected fo r  unrestrained uranium a t  500 C according t o  
Br i t i sh  data. 

T e s t  ICER K-3-3 had an average exposure of 2250 MWD/T 

KER K-3-3 

Two seven-rod cluster  elements using IMI coextruded uranium are now 
operating in KER loop 1, with maximum coolant temperature of 265 C and 
specific power of approximately 5.2 kw/ft/rod. 
0.030 inch, the core diameter is 0.570 inch, and the overall length is 
13.3 inches. 
whUe the seventh rod, the center rod, is  mounted on a bar supported by 
the triangle. 
process tube spacing varies from 0.030 t o  0.080 inch. 
for t h i s  test is 1000 MWD/T. 

The clad thickness is 

Si% of the fuel rods are welded t o  a triangular end spider 

The rod-to-rod spacing is 0.050 inch while the rod t o  
The goal exposure 

Two fuel elements designed t o  Investigate fuel  bowing in a horizontal 
process tube are  operating in KER loop 3. 
is 187 C and specific power is approximately 16.7 kw/ft/rod. 
are  three-rod clusters  Kith 0.030 inch Zircaloy-2 coextmded uranium rods 
of 0.630 OD. One element is 24 inches i n  length and is supported only on 
i ts  ends. The second element is 36 Inches in length and has spring supports 
a t  the center. 

The maximum coolant temperature 
Both elements 

Rod and Tube Fuel Elements. 
element candidates for a W o r d  NPR. 
elements with symmetrical coolant flow channels which result in good d i -  
mensional s t ab i l i t y .  
experimental tube and about 30 feet of unalloyed uranium with coextruded 
30-mil Zlrcaloy-2 cladding which is  of irradiation quality. 
diameter is  1.785 inches and inner diameter is 1.375 inches. 
t o  the tubing, N M I  produced 4.0 feet of 1.000-inch diameter rod with 0.020- 
Inch Zlrcaloy-2 clad. 

Rod and tube Rrel elements are possible fuel 
They are extruded surface fuel 

Nuclear Metals has produced small quantities of 

I ts  outer 
I n  addition 

Three 36-inch fuel elements using NMI: rod and tube 

1 2 3 8 ~ 2  
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are  near completion. 
for ETR c r i t i c a l  f a c i l i t y  measurements. The f i r s t  6x9 loading w i l l  
be a rod and tube element. 

Two are for KER staadby tube loadings and one is 

Coaxial Fuel Element. The third MllR irradiation of the coaxial concept 
fuel element is currently in progress. I n  order t o  evaluate i t s  irrad- 
iation behavior a t  the i n i t i a l  startup, t h i s  temperature monitored co- 
axial fuel element had an equilibrium axial temperature of 670 C when the 
heat generation was 88 kw/ft. During subsequent operation t o  an exposure 
of about 650 EIWD/T with a heat generation of 85-89 kw/ft, the temperature 
gradually increased t o  750 C. This increase in temperature may reflect .  
changes in the heat transfer characterist ics of the internal U-U interface. 
The'fuel elements are operating a t  reduced power during the experiments in  
which the reactor is powered with Pu fuel  elements. If the thermocouples 
are s t i l l  serviceable a t  the conclusion of the Pu fuel experiments, these 
elements will then be operated a t  f u l l  power. 
t h i s  fuel element w i l l  give information regarding performance during 
cyclic operation (high pawer-low power-high power). 

Continued operation of 

Self-supported Fuel Elements. 
r a i l s  attached t o  the jacket of the element are designed t o  accurately 
position the element in a process tube. 
now being irradiated in B Reactor. 
supported elements of the I & E design must be fabricated. 
for the resistance spot welder has been developed. 
p e m i t  better quality aad higher production on these I & E elements. 

Self-supported fuel elements with collapsible 

A production test, IP-a-A, is  
Approximately x) tubes of self- 

A j i g  design 
This new j i g  should 

Uranium-Map;nesium Matrix Fuel Material. 
Zircaloy-2 canned one-inch diemeter uranium-magnesium fuel  cores is  un- 
hm. Previous tes t ing of U - a  matrix fuel materials gave conflicting 
data as t o  i ts  dlmensional s tab i l i ty .  A one-inch diameter uranium mag- 
nesium fuel element has been discharged froan the KEI and received by the 
HAP0 Radicnnetallurgy f a c i l i t y  for  post-irradiation examination after 
attaining a calculated exposure of 9900 MWD/T. 
element contains 65 v/o uranium in a Mg-Si alloy matrix. Approximately ' 

twenty-eight months exposure was required t o  a t t a in  the calculated ex- 
posure. A cappanion piece with approximately 8600 MWD/T will continue 
t o  be irradiated. 

The dimensional behavior of 

The fuel core of t h i s  

Closure of Coextruded Rod Fad Cap by Brazinq. In  an effor t  t o  reduce the 
fabrication costs of coextruded rod fuel element components the possl- 
b i l i t y  of using brazed end cap closures is being explored. 
eliminate the necessity of machining out the uranium frcnn the ends of the 
rods thus effecting a marked cost reduction since there would be no 
problem of uranium alloying. 

These would 

Good brazing technique requires that the ent i re  surface t o  be brazed is 
simultaneously heated t o  the melting point of the braze alloy. 
is most readily &ne by means of a diffuse heat source which can be made 
t o  heat the component evenly. To adapt the h9ectron beam vacuum welder, 
which features a concentrated point heat source, t o  brazing studies, 8 

This 
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new electron gun consisting of shaped 0.020" diameter tungsten wire 
has been designed. 
end of the component t o  be brazed. 
points of uranium and the present braze alloys, temperatxre must be 
closely controlled. 
loner melting braze a l l o y s  and closer temperature control of the heating 
cycle. 

This design permits even hea tbg  of the ent i re  
Because of the closeaess of melting 

Further work is being directed towards obtaining 

Thermal Contact Conductance. The contact conductance of several systems 
which are important t o  fuel element and reactor design were measured. 
The conductance of a lapped surface of sintered UOg ia contact with a 
similar surface of U02 increased from 150 to  460 BTu/hr/ft2/? as  the 
joint  pressure increased Prom 63 t o  4.40 ps i .  
and a machined surface of Zircaloy-2 was found t o  5e quite sensitive t o  
the pressure'on the joint .  
increased Qtnn 1000 BTU/hr/ft2/oF in a vacuum t o  more than 30,000 ?3TU/hr/ 
fts/-. The conductance of Zircaloy-2 graphite joints with and without 
an oxide scale on the z i rconi i i  in vacuum arzd in  helium atnospheres were 
also measured as a function of joint  pressure. 

A j o h 2  between aluminum 

The conductance of Zircaloy-2-aluminum joint  

Restraint of Uranium Swelling by Zirconium Claddinq. 
data are available for  unalloyed clad uranium w i t h  a 250-350 C cladding 
surface temperature and a 450-600 C maximum fuel temperature. 
bents  were designed fo r  irradiation in  the MllR t o  provide i n i t i a l  swelling 
data on rlnnloyed uranium fuel rods coextruded w i t h  Zircaloy-2 operating 
a t  the above temperature conditions. One fuel rod with an estimated ex- 
posure of a00 MWD/T, GEB 3 - 3 >  was discharged and r e t m e d  t o  Hanford for  
examination. The other fue l  Fod, GEZ 3-32, has an exposure of 500 MWD/T 
a t  a maximum uranium temperature of 350 C. 
13 the desired ms~imum ursniian temperature range of 450 t o  600 C. 
additional experimental. assemblies, identical t o  3-31 and 3-32, are 
fabricated and w i l l .  be shipped t o  the ETR for  irradiation. Charging of 
these exgerimental assembiies, GEE 3-57 and GE3 3-58, is  expected in  
September. The assembly of a series of capsuie e-xperlnents designed for  
irradiation in Banford reactors has begm. 
mine the dependence of uranium fuel element swelling q o n  :ladding and 
uranium temperatures, cladding thickness, and e-xpos-sre. Sefore f ina l  
asseroblx of these capsules, a capsule w i l l  >e irradiated a t  .%nford t o  
tes t  the accuracy of the physics and heat transfer calculations. 

To date, no swelling 

Two exper- 

?!either fuel rod has operated 
Two 

%ese e w e r b e n t s  w i l l  deter- 

Direct Casting of 'Jranivm Cores Into Zircaloy Shapes. Casting rrranim 
into Zircaloy cans or tubes is a potentially ecozomical method f o r  pro- 
ducing fuel elements of a variety of gemetr ic  shapes. Satisfactory 
jacket t o  core bonds must be effected during solidification of the core. 
Siibsequent closure and required heat treatment would ?.her- produce a 
completed element. 

W i n g  the q m t h  one casting was made i a to  a mold holding four Zircaloy-2 
cans l.lcrf5-iqch diameter w i t h  0.030-inch wall. 
cans were-heated in  the vacum chamber w i t h  a r e s i s t a x e  furnace. Thermo- 
couples located three inches fron! the mold Sottom and near the toy of the 
mold indicated that, the temperatares a t  pouring were 695 C near the bottom 

The sold and Zircaloy 
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and 665 C near the top. 9 s  ~ura3lim was F a r e 5  a t  a>prcxbazely two 
microns Hg pressure and lbOC C. 
the mold w a l l  and ayyroxbately 3/16 icch 'LQ frm =old botkm during 
shrinkage of the -manisno 
determine the degree of bznding. 
very narrow alloy zone had famed on the zirconium side of the interface, 
the full length of the slug, azd a t  the bot+,=. Sections were salt ba%h 
beta heat treated as m a y  as 3hree Times wi+,horr+v fracturing this  bond 
and were also heated i z ~  vacuum t o  750 C for four hours and slowly cooled 
without f rac tur i rg  the bond. 
removaJ of the slugs a d  another =old holding one can has Seen b u i l t  fo r  
additional tests ic which the =old temperature w U l  be varied. 
has also been made for  holding a Zirzaioy-2 I & E c m  made up from tubing 
stock of l.5OO-icch OD, 0.035-inch wall, and 0.500-inch D. 

Tce cans were p l l e d  in s l igh t ly  frm 

Sectiozs were cut froz. +,hese elements TO 
Exminatioz a t  5OOX showed tha3 a 

Sectioas of t h i s  mold were broken during 

A mold 

AlSi Bond S t r e n a h  Bail-uation. Ydenty slugs, sach represenfing a different 
.cambination of AlSi ccolposition md -lex bsth terepsrature were canned by 
-FPD personnel and were su?2Jected t o  +,hi "Leak Vulnerability" test t o  de- 
termine what relationship ex i s t s  between those variables and the slugs 
rate of fa i lure  when purposely pierced through the Jacket w i t h  leak holes 
and held i n  170 C water. This eeeriment was run as a preliminary test 
t o  determine trends and included only one specimen representing each se t  
of conditions. Test results, however, indicated no defini te  trend, the 
conditions of temperature and concentration used in canning appeared t o  
have no bearing on tke r a t e  or severity of attack. While the sample was 
too small. for  s t a t i s t i c a l  accuracy, it i s  apparent that same other factor 
is  more inf luent ia l  than e i ther  Si concentration or  canning temperature in  
affecting rate of failure in the water autoclave. 
conducted t o  ident i fy  t h i s  more inf luent ia l  factor.  

Experiments are being 

Creep of Pressure Tubing. 
mine the stress d i s t r i h t i o n  and s t r a in  rates i n  pressure tubing with a 
logarithmic temperature distri3ution. The tube i s  assumed t o  be internal ly  
cooled and undergoing secondary c r e g .  Humerical evaluations can be made 
for  creep rates which are  e i ther  dependent on a power function of s t ress  
or  an exponential fmc t ion  of s t ress .  The s t r e s s  a d  temperature depend- 
ence of the material model fo r  15  percent cold-worked Zircaloy-2 were 
determined with creep data Iron BMI. Calculations made for  P R  operating 
conditions reported i n  EW-54797 indicate that secondary creep w i l l  not be 
a problem in the process tubes. 

Equations have been derived which w i l l  deter- 

2. REACTOR PROGRAM 

Coolant Systems Development 

KER Testinq. 
elements. 
may be found in the sche6ul.e document, HW-56805. 
a t  a lower temperature ( < 100 C )  as  a result of a leak in the system. 
It is  planned t o  repair  the leak a t  the next outage. 

All fou r  KER loops are ogerating with heat-generating fuel  
The details of the charge and normal operating temperatures 

Loop KER-2 i s  operating 



Inhibitors for Systems Containing Aluminus and Carbon S s z l .  A test 
evaluating Na2Cr207-2E20 as  a corrosion inhibi tor  Fr high temperat-ire 
water has been in i t i a t ed  a t  180 C,  pH 4.5-5.0, 50 ppm Xa$r207*-O. 
Nitr ic  acid is used t o  regulate the pH. 
one and two m k s  of operation indicate excellent inhibit ion of X-8001 
aluminum and l O s l  carbon steel. Some p i t t i a g  attack was observed on 
1032 carbon steel around machined areas. This p i t t i ng  apparently is  
not increasing with exposure time. Further tes t ing  w i l l  be done rJ1 
the process Corrosion Prototype when it beccaues available t o  deternine 
the optina;rm dichromate concentration required. 

Visual observations after 

Caustic hb r i t t l emen t  Studies. The A-212 carbon s t ee l  specimen was 
removed frarm the caustic embrittlement detector on W O - 5  and examined 
fo r  stress corrosion. 
confirms the results of the previous test performed under s b l l a r  
conditions. 
the metal a t  the point where it escaFes the detector. 
less steel specimen was charged into the apparatus t o  determine the 
susceptibility of t h i s  a l loy towards cracking under conditions of high 
stress and concentrated caustic solutions. 

No cracking was obsemed a f t e r  30 days. 

The only at tack observed was due t o  impinging stem eroding 
A Type 304 stain- 

This 

Corrosion of Aluninum Clad Fuel Elements in KER. 
elements frwl Kw-4 have been discharged after 62 days a t  an out le t  
temperature of 224 C. 
of phosphoric acid. The corrosion raL,es were on the order of 0.10 m i l /  
month, campared with the corrosion rates eqerienced in deionized water 
(8-Loop) of two t o  four mils/month a t  equivalent temperatures. 
results are more qual i ta t ive than quantitative since the t o t a l  corrosion 
(-0.2 m i l )  was so low that precise determination of corrosion and re- 
tained film was impossible. The lower corrosion ra tes  (than H-Loop) are 
a t t r ibu ted  t o  the com3ined ef fec ts  of lower QH ard tbe m i b i t i n g  e f fec t  
of phosphate. 
have been experienced in  the inhibited system k I(ER, new calculations 
are being made which w i l l  permit lorger i r radiat ion of alrrminum-clad fuel  
elements a t  higher +,empera+,ures. O n l y  under these more severe conditions 
can any quantitative data be obtained. Orz the basis of the resu l t s  ob- 
+abed so far, a sui table  t e s t  would be the exposure of the elements a t  
280 C out le t  temperature fo r  a minimum of sqx monzhs. 

Determination of Aluminum Surface T w e r a t u r e s  
themocouple slug with three .che=mo:ouples 1'XIo apart  i n  the claddi-?g 
was charged into the high Cu zoEe of icER Loop 4. 
eocountered in pushing the long thermocouple trair into %e process tiibe, 
and hence modifications are 3aing made la  the cb~-glng grocedum? to e l i s -  
Inate these d i f f i cu l t i e s .  Two of the thzmocorrplts agrce within 4 C and 
show the claddicg tenqeratu-e t o  5e a3out 50 .'J kfgher that t5e bulk outlet  
tenperakre.  The other thermocouple reads 15 t o  20 2 lower Ynaz the  o the r  
%TO. 

i n  thsraocouple locations. 
possible t o  deternine qiaztiya$ively the clfsc5s of 2cwer gezeration and 
filp buildup on temperature differer2ial  be%een tnz alurniaum surface and 
the bulk water. 

The aluminum-clad fuel 

The water was maintained a t  a pH of 4.5 by addition 

These 

As a result of the extremely low corrosion ra tes  which 

A Dce a l loy  M-388 clad 

Some d i f f icu l ty  was 

mis temperature difflererce is grobahly a result of t he  differecces 
I9 t h i s  prograoi is S ~ ~ C C F S S ~ : ~ ~ ,  it m y  be 
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Another thermocouple slug of the same design is being fabrieated as part 
of the next phase of testing. 
charge; it will also be available as a reolacement in case the charges 
from I(ER-2 or KER-4 are discharged prezlaturely. 

Tnis piece w i l l  be used for  the next 

Pre l iminary  plans have a l s o  been made t o  put permanent thermocouple 
wiring fman all loops t o  the X-2 level  during ths  extended KE outage 
i f  wiring can be obtalned in time. 

Raw Water Heat Exchanger Studies. 
cooling water a t  7 f p s  velocity, inlet temperature 68 F, outlet  temper- 
ature 212 F, and maximum pipewall temperature cf 310 F, a five percect 
reduction in the overall heat transfer coefficient has been noted. 
Each of the three heat exchanger sections was takeo apart, inspected, 
and scale samples were taken. 
surfaces was about three t o  four m f l s  thick. On the low temperature 
surfaces, the scale was flalcy and came off quite easily.  
highest temperature portion the scale was very tenscious and did not 
flake when scraped. Results of the scale samples w i t h  the approximate 
temperatures are shown below: 

After 20 days operation w i t h  r a w  

Scale on all of +*he heat exchanger 

A t  the 

Bulk Water Pipe Surface 
Sample# 9 ca$ T-.F Temp. F 

1 1.5 0.1 73 107 227 
2 5.9 0.5 91 152 262 
3 2.1 2.0 61 210 310 

On the basis of these results it is tentatively concluded that the depos- 
i t ion  of a calcium carbonate scale i s  not of serious consequence a t  
these temperatures. 

Orgsaic Studies. 
has been established as a function of temperature. 

The pyrolysis rate of isopropylated-Santowax CIM ( ISOM)  
In general, ISM has - 

about the same thermal s t ab i l i t y  as  MIPE. 
pyrolysis was measured t o  be 72 kcal/(mole)(°C), which i s  the same value 
as for  the three temhenyl iscmers. 

The activation energy for  

The pyrolysis studies of benzene have a l s o  been conrpleted. This sub- 
stance polymerizes ten times slower than biphenyl. The activation 
energy is 93 kcal/(mole)(oC), which i s  about the same as the values 
reported for  condensed ring arcmatics in the l i t e ra ture .  However, t h i s  
value is higher than the values reported for  decomposition (rather thaa 
polymerization) of benzene under the action o,P pyrolysis. 

Nonmetallic Materials Development 

Graphi$e Development. Purity tests in  the Hanford T e s t  Reactor have 
been completed on experimental graphites frm the Speer Carbon Compny 
and Mational Carbon Company. The purpose i s  t o  evaluate the effect  of 
new raw materials and variations in processing methods on the final 
graphite purity. The resul ts  of these t e s t s  are: 
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1. 

2. 

39 

4. 

5 .  

6. 

Resin impregnates used t o  decrease permeability did not 
a f fec t  puri ty  when followed by AGOT re-graphitization. 
However, when followed only by a 950 C bake, purity was 
too low for reactor use. 

Bars in sizes up t o  16-1/2" x 16-1/2" x 50" were AGOT 
processed wlth puri ty  comparable t o  4" x 4" x 48"material. 

Increasing the size of the furnace loading over that 
nonnally used did not affect purity.  

A new type r e s i s to r  used in packing a furnace loading 
of standard AGCIT resulted in puri ty  too l o w  for  reactor 
use. 

Additives t o  the base m i x  t o  increase density did not 
affect final purity.  

A chlorine purif icat ion process produced material of 
puri ty  equal t o  "F" processed material. 

Arrangements have been made with Hational Carbon Company t o  i r rad ia te  
graphite samples made from alternate coke sourc8s t o  determine the i r  
dlmensioaal s t ab i l i t y .  
(previously used but now unavailable) and may have properties of par t ic-  
ular advantage in high temperature applications. 
samples w i l l  be completed in time to  allow the i r  being considered fo r  
use in the NPR if t es t ing  is started soon. 

One coke is similar t o  the Kendall coke 

Irradiations of these 

%Ray Studies of Radiation Damage in Graphite. 
determining the energy of formation of interstitials and the inter-  
s t i t ia l  posit ion in graphite had been made by Dienes F. of Appl. Phys. 
3, 1194 (1952u ass- a gerfect  l a t t i c e .  No relaxation of the 
l a t t i c e  was assumed, although it seemed that when sane estimate could 
be made of the degree of relaxation, a second computation would be 
justified. 
concentration and the x-ray intensi ty  measurements of the percentage of 
disordered material, it is estimated tha t  approximately ten atams would 
be in the disordered region around an interstitial. Calculations were 
repeated both with and without relaxation of the l a t t i c e  fo r  two possible 
interstitial s i t e s :  (1) interstitials d i rec t ly  over the center of the 
hexagons formed by the carbon atoms in  a layer  and jus t  below the m i d -  
plane between layers,  (2) interstitials located in the mid-plane and 
midway along the aO direction. The results indicated tha t  the f i r s t  
position, previously believed t o  be the lowest energy position, was not 
the  lowest energy posit ion fo r  i n t e r s t i t i a l s  even without any relaxation 
of the  atams. 
def in i te ly  the lower energy s i t e .  
interpretat ion of the  intensi ty  of x-ray diffract ion l i nes  of i r radiated 
graphite. 

Pr ior  attempts a t  

From cold neutron scat ter ing measurements of  the  i n t e r s t i t i a l  

With relaxation of the atoms, the second position was 
These resul ts  are  applicable t o  the 
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A portion of the c q u t a t i o n  necessary for  the So=lri,or analysis o f -  - 
the x-ray diffraction l ines  from irradiated graphitYe has been coqleted. .  
This portion involved fhe iwersioa of a 32 
a correctioi, ar is ing from gemetr ical  and polarization factors, t o  
the Fourier coefficients for  the (002) graphite peak. 
w i l l  be applied t o  the coefficients computed from the data. 
the programming of the routine for  the computation of the Fourier co- 
eff ic ients  on the XBM 650 has been campleted. 

x 32 matr'lx which yields 

This correctioc 
IE addition, 

Stored Energy Monitoring. 
cores removed frapn an uncooled graphite channel i~ DR Reactor have beer; 

Measurements on the t o t a l  stored energy of 

ccmrpleted. 
which operates a t  450 to  550 C.  
f r &  20 t o  55 cal/&m depeading on the position along the channel. 
is some 25s less tW the amount previously predicted from Co measmenents. 
This amount of energy could ;lot res-Lit i n  a spontaneosls increase iz: graphite 
temperature. 
Banford reactors and t o t a l  stored energy is  now being measured on these 
samples. 

These samples are representative of the f i l l e r  block graphite 
The amount of stored energy found varied 

This 

Cores have bees r m v e d  frcm other par ts  of t h i s  and ot.her 

Structural Materials Development 

Zirconium Tubing for  Present Reactors. Several vendors were contacted 
t o  determine their requirements for  developing fabrication processes t o  
produce ribbed and riSless Zircaloy-2 tubing suitable for  retubing the 
present Hanford production reactors. 
Allegheny Ludlum Steel Corp., and with Harvey Aluninun t o  co=lduct develop- 
ment programs at  the i r  own expense, except that HAP0 w i l l  furnish the 
zirconium m e t a l .  
that firm priced bids would be possible early in  1959. 
additional work i s  expected from Superior Tube Co. 

YPR Type Tubinq. 
type Zircaloy-2 process tcbes vere contacted t o  detenrbe w h a t  further 
development work was required t o  pemi t  them t o  bid with con?idence on a 
production s ize  order of t h i s  tubing. 
wishes t o  perform additional experiments 00 extrtlsion, welding, and 
drawing, and a contract was negotiated with Chase wherein Hanford v i l l  
supply zirconium sponge and scrap and Chase v i l l  bear all fabrica2ioa 
costs. Similar proposals are  expected fropa Tube Reducing Corporatioc, 
Mal lory  Sharon Metais, Allegheny Ludlum Steel Corporatior? and Hunter 
Douglas Aluminum Conrpa~y. 

Thermal Hydraulics Studies 

Contracts were negotia%ed w i t h  

Considerable confidence was expressed by the vendors 
A proposal for  

Those ccmrpanies interested and capable of producing NPR 

The Chase Brass and Copper Coxnpa;3y 

Reactor Flow Hazard Studies. Four additional eqerbneD%s were r m  sim- 
ulating the thermal hydraulic events following a x q t w e  of a front hy- 
draulic connector t o  a process t.Gbe a t  C Reactor. 
w e r e  conducted using a "C" s ize I & E heater rod i n  a "C" process tube 
i n  the 1 8 9 - ~  heat transfer apparatus. 
by valves which simultaneously shut off the flow t,o the tube and vented 

These experiments 

The rupture incident was s-ulated 
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the coolant within the tube to  the atmosphere. Approximately 
seconds a f t e r  the water loss, the heat generation was decreased a t  
a rate corresponding t o  a reactor scram. Temperatures of the heater 
rod and coolant, pressures, and flow rates  were all recorded on high 
speed recorders during each run. The results t o  date were for  1000 kw 
tube powers and 120 C outlet  water temperatures and indicate heater 
rod temperature very close t o  the melting point of sluinum. However, 
it is f e l t  that the simulation of reactor conditions was overly severe 
so plans were made t o  modify the apparatus t o  a closer simulation of 
actual reactor conditions. 

Thermal Cycling Tests for  GE-AMP. Special heat transfer experimen+,s 
were completed for  GE-ANP. The eQeriments were performed t o  evaluate 
the stresses during t h e m  cycling of a pressure %ube specimen which 
is a scale model of an in-reactor tube scheduled for  use in the ETR. 

The Inconel specimen was 2l.g inches long, 3.l'inches OD with a w a l l  
thickness of 0.093, and had a welded seam d o n g  the length. 

. specimen was e lec t r ica l ly  heated i z ~  a special apparatus arranged i n  
189-~ where the current frcrm the large motor generator sets  was avail-  
able. The heat generation was 202 watts/- which produced a heat 
f lux  of 1,240,000 B/hr/sq f t  from the outside surface t o  fhe cooling 
water flowing in annular flow along the specimen. !%e average water 
temperature during cycling was lo5 F while the temperature on the 
Inside w a l l  of the specimen reached 780 F during the heating cycle. 

The 

The thermal cycling consisted of  increasing the heat generation within 
the specimen un t i l  the required heat gereration rate  and inside w a l l  
temperature were achieved. The power i n p ~ *  was ';hen dropFed t o  zero 
and after equilibrium conditions w e r d  reacbed, the heat generation was 
again increased. 
week period. 

Operatiol? was on a twenty-four hour basis for  a one 
A t o t a l  c,9 5000 cycles were completo2. 

Xydraulic Studies. 
aew sizes of K 3eactor 1 &. E fuel elznents. 

ilydra-dic characterist ics w e e  detemized for t w o  
The K-III-N is  a0 eight- 

inch n o m  u r a i u m  elemex wifh 1.460-inch OD =:: 0.385-inch ID. 
K-III-E is a six-inch enriched ? r r a a i U L :  alement w i t h  1.LSL-inch OD and 
G.400-inch De 
serted in RW-56989. 

The 

The results cf the hydraiilic cbazacferistizs were pre- 

A 2aper was prepared for  ?reser,tatior aC, a General Electrlc Campmy 
SymFosia on "Test T x h i q c e s  ir Heat '2:msfer azd miid Plow," t o  be 
held on September 30, 1958, ic Sehenectady. 
"Methods for  Inves t iga t iq  Cri t ical  Discharge Phezccnena w i t h  Saturated 
Water," descriaes eqerimental pro-edures a d  t2chniques which have been 
found convenient t o  use in  the investigation of c r i t l c s l  flow conditions 
for  a Biping assem5ly. 
examples to  illusCIrate the techniques. 

The paper, m-46946, 

Some Sydraulic Laboratory data are presented as 

Cri t ical  flow studies in  s b r t  s'ilarp-zdged ~ A O V  nozzles 'nave been con- 
tinued. Both subcooled water and two-qhase steam-water mixt'lres have 
been investigated in  nozzles 1/2", 3", a d  5" ia Length w i t h  a 0.469" 
bore. 
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The pressure prof i le  alozg the l e n e h  of the five-iceh cozzle f o r  two- 
phase flow indicates a l i a i t ed  degree of pressure rscovery downstream 
of the vena contracta. The presswe recovery seems colr;Flete a t  about 
three diameters downstrean. BeyncS the recovery gcizt ,  the pressure 
begins t o  drop and th is  nozzle seefion i s  acting as a section of hori- 
zontal pipe carrying a two-phase zix'ure. It is tbought that c r i t i c a l  
f l o w  occurs in  two locations in  t h i s  rrozzle when passing a steam-water 
mixture. F i r s t ,  the choking action of c r i t i c a l  flow must exis+, a t  the 
vena contracta and, second, c r i t i c a l  flow seems t o  exis t  a t  the exi t  
as pointed out 5y the steep gressure gradie35 a t  the nozzle ex i t .  Ex- 
perimentally, all that can be said is  that c r i t i c a l  flow exis ts  a t  
l ea s t  once in the section. 

Assuming that c r i t i c a l  flow does occur at. %he end of the mzzle, %he 
following calculations were performed: (1) exi t  q i i t y  was calculated 
on the basis of extrapolated discharge pressure and an isentropic ex- 
pansion, (2)  the actual flow rate conpared to that predicted by theory. 
The discharge rates were always greater C,han predicted froan theory by 
a factor of 1.9 t o  2.6. 

High Pressure Heat Transfer Apparatus. 
Rand recycle pump w a s  ccerpleted and the performaace of the p~mrp was 
checked a t  high temperatures and pressures. It was found that even 
though the pump seals had been comple?ely replaced, an excessive amount 
of injection water was passing through the seals. 
w i U  be impossible t o  hold the system pressure a t  2000 psia a t  near 
saturation teaperatures. 
si tuation 

The reeonditioning of the Ingersol- 

This means that it 

The manufacturer was cont.acted concerning the 

Mechanical Eqzipnent Development 

Organic Cooling SyscVem Components. 
temperatures betweec 575 and 665 F during the month. 

The Mcl l l s -1  f a c i l i t y  o3erated a t  
A l l  four mechan- 

ica l  seals were removed for  inspection and replacement of worn parts.  
The Duraseal had a scored shaft a t  the contact. Foint of the teF,on shaft 
seal and worn teflon shaft seal "'J" rings. The' Sealol graphite ring had 
a shattered sk i r t .  
scored due t o  insuZficien2 cooling by the seal punping ring. Due t o  the 
short m i n g  time of the Jofin C m e  s e d ,  30 signs of wear were observed. 
A f t e r  renovatioa of the seals, a seal l i f e  t e s t  w i l l  be run. 

The ?aces of the Byror Jackson seal were deeply 

Shielding Studies 

Attenuation Studies. 
been obtained for  ferrophosphorus concrete (density of 4.83) in the 
as-cured condition. 
e r t i e s  of Ferrophosphorus Concrete" (a~-56988, E.G. Peterson) * 
slabs, after being baked a t  100 C, are now being irradiated in  the t e s t  
well. The experbents on ordina-ry concrete baked a t  100 C are being 
analyzed, and the test slabs are  being baked a t  200 C.  

A fast oeutron re lan i t ion  length of 7.19 cm has 

Further details are reported in "Shielding Prop- 
The t e s t  

A formal report, Radiation Damage t o  Concrete," (SW-56195, R.G. Clark) 
was issued. 



Tast Neutron spectrometer. 
has sent an engineer t o  W o r d  and most of the faul ts  have been corrected. 
The unit  is operating and is being checked for  marginal operation. 

The manufacturer of the lOO-c!xmnel analyzer 

3. WEAPONS - 7000 PROORAM 

Research and development in the f i e l d  of plutonium metallurgy continued 
in support of the W o r d  23-5  Building Operations and weapons development 
programs of the University of California Radiation Laboratory (Project 
Whltney). Details of these ac t iv i t i e s  are reported separately via  d i s t r ib -  
ution lists appropriate t o  weapons developmikt work. 

C. XIACTOR D m m  - 4000 PROGIiAM 

Gas Cooled Power Reactor Pro== 

Graphite Studies. 
GCFR graphite studies was completed. 
program is t o  secure improved knowledge of the reaction of gas coolants with 
protected and unprotected graphite over a range of conditions of pract ical  
interest  fo r  gas cooled power reactors, and t o  devise means t o  maintain high 
gas temperatures i n  such reactors with tolerable damage t o  the graphite moder- 
ator.  This program w i l l  also include ef for t s  i n  areas other than coolant- 
graphite reactions. Examples of such items are  graphite contraction, graphite 
development and procurement, thermal conductivity, strength, and diffusion of 
f ission products in  impregnated graphite. 

A revised Eanford research and-development proposal for  
The primary purpose of the proposed 

An in-reactor recirclllating gas loop has been included a s  par t  of the proposed 
program. The f eas ib i l i t y  of instal l ing a C02-graphite loop i n  one of the pro- 
&Jc+,ion reactors has been reported by Process Design meration, IPD, in m-56546. 
3ir ther  study indicated that a more favorable location for  the gas loop is the 
PRTR. 
w i l l  consist of in-reactor and ex-reactor test  sections, gas bearing compressors, 
heaters, make-q f a c i l i t i e s  and necessary pressure and temperature control de- 
vices. 
respectively. Studies w i l l  be continued 50 determine the additional cost and 
eqcfpment requirgd t o  accommodate small amounts of fissionable material in  the 

The loop as presently scoped by the Design Development Operation, HLO, 

The loop design pressure and temperature are 500 psig and 1100 F, 

l O O F  a 

BadimetallurAical Examinations 

I & E Xatural Failure (RM-243). Examination of a oatural uranium I & E fuel  
elesent fa i lure  from tube 3849-XI3 (624 W / T ,  fa i led 5/10/58) was completed. 
Metallographic examination of two jacket; sections revealed severe inter-  
granular attack a t  the edge of the hot spot crater and moderate attack 1/2 
inch Yrom the crater  edge toward the center of the slug. Spheroidization 
cf the si l icon io the AlSi of the section from the edge of the  crater w a s  
observed. Temperatures of 325 C 20 375 C i n  t h i s  area werd estimated on 
the Sasis of the microstructure observed. No sil icon spheroidization w a s  
detec2ed i n  the other section. 
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IP-81-A Elwt Nosed T n e  L i a e  Solid X-8001 9qC_.se 7rcz 105-1~3 : ? ~ - 2 2 8 ) "  
Examination of the X-&Ol (e.g., M-388j jacketed, b l x k  nosed t n e  line sol id 
productioc fuel elezent rq ture  f r m  105-DR has bee= e m l e t e d .  
cluded that fai lure  of the yiece occurred as a res-&'; of risaligrcneot cf t h e  
fuel element c01u;nn. 
that the male end of the piece m e d i a t e l y  upstreasr from the rupture was 
cocked away from the ribs. 
out of l ine.  The reduced water f l o w  in the qqe r  portion of' t . e  annul~s 
caused heating of the fuel elezent on the ugper side which led t o  the fai lure  
of the X-8001 jacket. 

It i s  con- 

IndentaSiolrs OL the f d e  sr?d of ",he r q t a r e  showed 

%e piece was approximately 0.079 f 0.910 inch 

IP-148-AC Ernmination of Ruptare from 0957-C !.W-247).. 
e x t e n a l l y  cooled, enriched, fzel elemes5 mpture from tube 0957-C was shigped 
t o  the Radiometallurgy Labora",ory Augcts3 8, 1958, fo r  exa2lfnation to  deternine 
the cause of failure. 
of effective operation. 
had s p l i t  longitudinally. 
inches frcm the female end Setween $?le r ib  marks, across the s l u g  diagonally, 
t o  an area three-fourths of an inch from the male end, direct ly  opposite the 
r ib  marks. 
had occurred. 

An internally and 

The piece was irradiated t o  870 MWD/T and had 108 days 
Visual exaIsinatlon of the slag showed +,he uranium 

The dsevage extezded froa an area one and one-b l f  

Striations of the jacket indizated further frac3uring of the xraius 

Near the male end of the sliag the jacket appeared t o  have been heated over 
an area three inches in  length and one inch in width. The heated area was 
direct ly  opposite the ribs on the **per portion of the slug. 

Coolant Systems Semice Testinq 

The mockup tube system was recently revised t o  permit testing of %FD's'' 
(Resistance Temperature Detectors) for  the K Reactors. A previous test a t  
140 C in process water caused a fallrrre in the silicone nr5ber seal around 
the RTD. 
process water and 14  e l a e n t s  a t  140 C a d  30 gpn. A Mamon-Conoseal type 
BPR cap seal fa i led a f t e r  about six cycles f r m  300 t o  50C F and was removed 
from the %IMO-7. A bell-ring type NPR cap seal has cycled 385 tip2s betweez 
300 and 500 F with  no leakage. 

The new tes t ing includes f o u  elements a t  120 C and 50 gps i n  

Xetallography Laboratories 

U r a n i w c  slugs with especially prepared smoth bases in con+,=.ast t o  the n 0 - m  
pickled surface were camsd and metallographically prepared as described h 
the June monthly report t o  f ac i l i t a t e  individual identification of the compou~a 
layers existing in AlSi canned fuel elemests. In addition, some samples were 
prepared tangential t o  the slug surface so that the compound layer thicknesses 
were effectively increased from about a EU t o  several m i l s  t o  enlarge the 
x-ray bean scanning area. 
Laboratory f o r  analysis md are being ased t o  perfect a ?recision back re- 
f lection goniometer for  x-ray analysis of preselected zicroscopic par t ic les .  

A l l  samples have Seen suhzitted t o  the X-Ray 
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Samples Processed During the Month 

328 Total samples processed 

Photographs 

‘he following Trips and Visits Reports apply t o  ac+,ivities on 2000, 3000, and 4000 
programs. Technical activities on the 4000 Program - Plutonium Recycle Test Re- 
actor  are reported separately in aW-57225 A2. 

Mkger, Reactor and Fuels Research 
and Development Operation 

FW Albaugh: kb 
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PLUI’ONIUM RECYCLE PROGRAM 

MOmTHLY REPORT - AUGUST 1958 

Plutonium Fuels Development 

Al-PU Capsules fo r  MI!R I r radiat ion (Ont-,3-33 t h r o w  401. 
20 w/o Pu and Al - 12 w/o S i  - 5, 10, 15 and 20 w/o Pu a ~ o s  cores fo r  the cansdes  

The Al - 5, 10, 1 5  and . -  
t o  be i r radiated i n  the MTR under tests GEH-3-33 through b-have  been cast, sampfed, 
and machined. 
Pu al loy samples. 
graphed. The alloy cores w i l l  be given an annealing treatment pr ior  t o  final dimen- 
sional inspection and assembly. 

Analytical results have not been received yet on the AlSi - 20 w/o 
The Zircaloy jacketing components are  being welded and radio- 

Al-Pu Alloy Clusters f o r  ICER Irradiation. 
clad Al-Pu has been charged into the 

The first. four-rod cluster  of Zircaloy 
l o a  f a c i l i t y  and is  merat ina satis- 

factor i ly .  
8 w/o Pu a l loy  cores, which is t o  be i r radiated in the KER loop f a c i l i t y  under 
Production Test IP 186 A, was delivered t o  KE Reactor on August 15, 1958, as 
scheduled. 
Loop 1 and will be chsrged during the f i r s t  quarter of 1959. 

The second four-rod cluster  containing AI.-- 8 w/o Ph and Ai - 12  w/o S i  - 

This cluster  constituted one portion of the current standby charge for  

PuO2-UOp Mixed C r y s t a l  Oxide Capsules for  MTR Irradiation (CZH-3-43,k.k). 
pression calculations have been completed fo r  the PuO2-UO2 mixed crystal  oxide 

Flux de- 

cgpsules which are t o  have the concentration of Pu adjust6d so that the capsule 
is equivalent, from a heat generation standpoint, t o  a similar size  capsule of Al - 
1.8, 5 ,  10, 15 and 20 w/o Pu a l l o y .  Fuel material densi t ies  of 90 and 70 percent 
of theoret ical  values were considered. For instance, it was calculated that a 
mixed crys ta l  oxide whose density was 70 percent of theoret ical  and the canposition 
of which was natural U02 - 0.187 w/o Pu02 is equivalent from a heat generation 
standpoint t o  an Al - 1.8 w/o Pu a l l o y  of similar size.  
tha t  a m i x e d  crystal  oxide whose density was 90 percent of theoret ical  and the . 
composition of which was UO 
standpoint t o  an Al - 1.8 30 Pu al loy of similar size.  The flux i n  the center of 
the 70 percent dense oxide is 96 percent of the f l u x  on the surface and the flux 
in  the center of the 90 percent dense oxide i s  95 percent of the f lux on the surface. 

Also, it was calculated 

- 0.0259 w/o PuOg is  equivalent from a heat generation 

Sheathing fo r  Plutonium Fuel Element Development Studies. 
the order for  Zircaloy-2 tubing fo r  19-rod cluster  fabrication for  PRTR loading 
is tentat ively scheduled for delivery during the la t ter  par t  of September 1958. 

The i n i t i a l  600 fee t  of 

An order for  400 feet of 304 alloy, th in  w a l l  (0.008-inch thickness) stainless 
steel tubing, scheduled f o r  shipment on A u g u s t  20, 1958, has not yet been re- 
ceived. 
tubing of 0.005-inch w a l l  thickness. 
vacuum-melted stock. 

A request was issued t o  procure 400 fee t  of 304L al loy stainless steel 
This tubing is  t o  be fabricated from 
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Die Casting. The detailed design of a tube holding block adaptable t o  a 400-ton 
die casting machine is being made by the Kux Machine Company. 
time, fabrication of camponents will begin when the design is  completed; however, 
f ina l  machihing v i U  await PMO design approval. 

To conserve on 

An aluminum-urenium a l l o y  was cast  into 0.020'' w a l l  Zircaloy with the present 
prototype equipnent. 
for  one hour and stored in an argon atmosphere pr ior  t o  casting. The 775 C melt 
was vacuum die cast at 1,600 p s i  t o  a density of 93.5 percent of theoretical. 
Radiographs showed considerable centerline shrinkage, but good adherence between 
tubing and casting. 
>to Zircaloy which had not been outgassed. 

The tubing had been pickled and vacuum annealed a t  800 C 

This density is  an increase of 2.5 percent over a casting 

Ai,- Tressure Injection Casting. 
irradiation capsules by injection casting. 
welded end closures t h a t  were free of Contamination. 
1- 
will de repeated t o  produce injection cast  Al-Pu capsules for  irradiation testing. 

Installation i s  nearly complete for  the glove box injection casting equipment. 
This equipment should be ready for trial runs next month. 
art planned t o  evaluate the apparatus before going "hot". 

A method vas developed for  fabricating Al-Pu 
A capsule was made with fusion 

h o t h e r  capsule that was 
for  2 i l e  charging was found t o  have gross Pu segregation. This experiment 

"Cold" experiments 

Extrusion. 
b v e  commenced. 
i-rch diameter rods over x) feet  long. 
cation techniques were used. 
groperly. 
markedly temperature dependent. 
dia 'Yhroa5 diameter value for  t h i s  temperature dependence. 

The 2a- ton  extrusion press was completed and preliminary experiments 

Previously developed die design and lubri-  
Wrought UOO and 6063 aluminum b i l l e t s  were extruded into 1/2- 

All components of the hydraulic system functioned 
The r a t io  of die throat bore and extrusion diameter appeared t o  be 

Experiments are  currently under way t o  obtain a 

Weldisg Development. 
5een successfully accomplished. 
a1 of the Al-Pu core material be machired away from the weld zone. 

Closures on injection cast, Al-Pu bearing fuel rods have 
Requirements for  non-contaminated welds are that 

A n  extemion tube is  being installed on the vacuum welding box t o  p e r m i t  end cap 
c losures on Aru, length 19-rod cluster elements. 

19-Rod Fuel Element Cluster Engineering. A -1 size  stainless steel-clad, 
aluminum-cored, 19-rod cluster  has been fabricated for  hydraulic pressure drop 
and thermal cycle tests. Before t h i s  cluster is delivered for testing, two 
Zircaloy clad and Zircaloy w i r e  wrapped rods w i l l  be substituted for . the  corres- 
ponding stainless s tee l  rods in  the cluster.  One rod w i l l  be placed in the six- 
rod ring and the other in  the 12-rod ring. 
a t  Hanford on an eight-foot Zircaloy-2 w i r e  wrapped and clad element. 
f ina l  assembly of t h i s  c luster  is dependent upon the completion of etching f ac i l -  
i t i e s  which are  necessary before the rods can be autoclaved. 

These tests w i l l  be the f irst  conducted 
The date of 

h o t h e r  i t e m  t o  be tested w i l l  be the compression bands around the circumference 
of tne cluster.  
gether un t i l  a l l  adjoining rods and wires are in contact. 

The purpose of the bands i s  to  compress and hold the rods to- 
The types of bands 
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w i l l  be tested, one 1/8-inch wide and another 3/16-inch wide. 
made from 10-mil thick stainless steel. 
two wraps around the cluster,  is over the buckle. 
within the outer limits of the wire wraps. 
a pre-set tightening force on the bands and different loads w i l l  be applied on the 
two types t o  determine which i s  the proper one. 

Fac i l i t i es  

Both size bands are 

This measures 70 m i l s  and i s  
The thickest part  of the band, which has 

An a i r  tool has been adapted t o  apply 

A machine which vill disassemble an irradiated 19-rod cluster for  inspection and 
reassemble it for a return cycle in the PRTR i s  being scoped. This machine w i l l  
be located i n  the fuel element inspection ce l l .  

The design of the rod straightening machine hood and modifications are 90$ complete. 

The 50 kw motor generator set has been tested. 
accepted grum Minor Construction: mold preparation hood, canning hood, autoclave 
hood, extrusion press, and e lec t r ica l  work on cryolite system. 

The following equipment has been 

A design was completed fo r  a vacuum annealing furnace capable of heating ten 
eight-foot long Zircalay tubes t o  TOO C i n  a vacuum of less than 0.1 micron. 
This furnace, when fabricated, w i l l  be used t o  vacuum outgas Zircaloy tubing 
prior t o  injection casting. 

U% Fuel Development 

Irradiation of Swaged UOp Fuel Elements. In-reactor t e s t s  of fuel elements con- 
taining U@ powder compacted by swaging are  being conducted t o  determine: 
irradiation behavior of swaged UOg, ( 2 )  the accuracy of core temperature predic- 
tions, and ( 3 )  the dimensional s tab i l i ty .  Four-rod cluster fuel assemblies were 
inserted i n  ICER loops 1 and 3, during the outage of August 4, 1958, for  irradiation 
t o  10OO-x>00 EaJD/T. 
fuel rods fabricated with natural and with 1.6 w/o enriched U02 swaged t o  densities 
which were 81 t o  8% of the theoretical. 
t o  clad the U02 powders. Also under irradiation, i n  a production process tube in  
another reactor, is a three-foot long, stainless s tee l  clad, swaged UOg fuel ele- 
ment. 
cident. 
a lso  are being irradiated as par t  of a program t o  determine the s t ab i l i t y  of swaged 
UO2 elements operating with extremely high core temperatures and t o  long exposures. 
Two additional capsules are under irradiation i n  the E'lB a t  a reported flux of 
approximately 1.4 x 1014. 

(1) the 

These clusters represent 528 inches of 0.625 OD swaged U02 

Stainless steel and Zircaloy-2 were used 

Approximately half of the requested burnup has been completed without in- 
Two swaged capsules with natural U02 and three with 2.u$ enriched UO2 

Irradiation of !Tubular Fuel Elements. 
x 1.786" I D )  and pe l le t s  0.5" diameter, were fabricated fo r  a six-foot tubular 

fuel element t o  be irradiated next month in SRE, as part  of a joint  EIAPO-AI program. 
The oxide was fabricated by the conventional techniques of pressing, sintering and 
grinding. 
Included are three feet of conventional core (2.310" OD x 1.786" ID) and three feet  
of 1/2-inch thick rings of the same diameter, but w i t h  each ring accurately dr i l led  
w i t h  six 0.33" thermocouple holes. 

Uranium dioxide (& U-235) rings, (2.310" 

Fabrication of fuel for  a second six-foot SRE assembly is under way. 

I 2 3 8 L t 8 3  
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Swaged U02 Fabrication. 
t o r  Irradiation in  the VBWR is complete except for  autoclave testing. The U02 
in these fuel rods compacted t o  87.5 f 0.546 of the theoretical  density. Fuel 
rods a lso  were swaged for  four seven-rod clusters  t o  be irradiated i n  the KER 
loops. Various U02 powders were used i n  these rods, t o  obtain densities of 84 
t o  90$ of the theoretical. 
was investigated. 
l e s s  than those obtained Kith U% powders prepared a t  Hanford. 

Fabrication of nine swaged U02 (2.42$ U-235) fuel rods 

A special "high-fired" UOg powder from OR101, also 
The densit ies achieved in swaging t h i s  material were 1-2$ 

UOP f o r  Swag Pyrophoric 2.4a enriched U02 having a surface area of 7 m2/g 
was convert&?o massive sintered U02 having a density 95.546 of the theoretical .  
%is was accomplished by sealing the U@ into rubber tubes which were then iso- 
s t a t i ca l ly  pressed. The large campacts were then sintered in hydrogen to  obtain 
plsees of dense U02 which could be crushed and sized t o  obtain material for 
swaging fuel rods fo r  irradiation in the VBWR. 

. 

Eiuh Density UOP Powder. Ammonium diuranate was evaluated as a source of hi& 
density powder for  swaging. Sintering of loose ammonium diuranate powder t o  
obtain U02 apparently has no advantages, inasmuch as sintering temperatures of 
approximately 1700 C were required. Sintering of cold pressed ammonium diuranate 
canpacts is s t i l l  being investigated. 

High Temperature Irradiation Studies. The behavior of ceramic fuel materials 
under extrene irradiation temperatures is being studied. Four elements consisting 
of loose-unsintered, enriched U02 in Zr-3 cans, six inches long and one inch OD 
were irradiated and are now being examined. 
below. 

Preliminary observations are summarized 

1. 

2. 

3. 

4. 

5. 

The U02 powder was redistributed t o  one end of each of the elements. 

The redistribution occurred during the i n i t i a l  par t  of the irradiation 
and remained in the same position during the ent i re  cycle. 

*he powder in one element in  each of the two irradiations relocated 
ver t ical ly  t o  the tup of the can. 
test was relocated t o  the bottom. 

Powder in  the other element in each 

The columnar grains surrounding the molten center consist of large 
crystals  of U02. The U02 outside the tubular crack, approximately 
2/3 of the radius from the center, exhibits a microstructure vastly 
different from the columnar grains, i.e., smaller crystals,  larger 
voids, and an unusual microstructure w i t h -  the grains. 

The high molar percentage, 63, of hydrogen accompanying the released 
gaseous f iss ion products has been at t r ibuted t o  the release of hydrogen 
adsorbed during the reduction step ia preparing the UOz powder for 
irradiation. 

Fac i l i t i es .  
by the vendor's representative. 
a t  l o w  temperature by a vendor's representative. 

The Sciaky seam welder was checked out and operated sat isfactor i ly  

"he operability and circui t ry  
The large sintering furnace a lso  was checked 
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were found t o  be generally satisfactory,  although several minor modifications t o  
the e lec t r ica l  wiring are required. The evacuable, Inert  atmosphere welding 
glove box could not be evacuated t o  the requiredpressure, prlncipally because 
octyl alcohol had been used by the Minor Construction contractor t o  clean up the 
piping. 
switches f o r  an overhead system for  conveying the PRTR Are1 element t o  the several 
assembly s ta t ions were procured from excess. 

Thc unit has been dismantled for a thorough clean-up. A monorail and 

Corrosion Studies 

FR!TR Steel  Shot Corrosion Tests. 
steel shot, cooled by softened water. 
of f ive  kinds of shot In  softened water, the voids around the shot becoming 
plugged with rust. Hence, a program was star ted t o  evaluate corrosion inhibitors 
in this  service. 
considered. 

The PRTR top and bottom shields are t o  employ 
Previous tests showed excessive corrosion 

Filming amines and rais ing the pH w i t h  sodium hydroxide were 

The fUmhg  amines tested 80 far, Corban 207 and Xontrol12, were worse than 
useless i n  the service, as  measured by loss of f l o w  capacity of the shot. 
amines are being tested. 
amines is  cclmplete exclusion of oxygen. 
shield and is not excluded in the test  apparatus. 
amines is not l i ke ly  in th i s  system. 

The first t e a t  on sodium hydroxide as a corrosion Inhibitor failed, though there 
was l i t t l e  evidence of C O r r O 6 i O a .  
softener allowed c a l c i ~ l  t o  get past  the eoftener. 
as the carbonate by the sodium bydroxide addition. 
plugged the system, though them was l i t t l e  evidence o f  rusting. 
under way with better control of the water softener. 
t o  control the corrosion, tho- the Ik-24 radioactivity problem reasins. 

Other 

oxygen w i l l  not be excluded in the PRTR 
EdwePer, the usual condition for success with filming 

Hence, success w i t h  filming 

An improper regeneration cycle on the water 
This calcium was precipitated 
The calcium carbonate completely 

A new test is 
This technique is expected 

Corrosion res i s tan t  shot would be more satisfactory than inhibitor systems. 
Design Development Operation is procuring shot of Duriron (14s Si) canposition, 
which are expected t o  be en t i re ly  res i s tan t  under these conditions. 

PRTR Component Testinq 

Hammel-Dabl and Powell control valves have run over 200 hours on -0-7 for leak 
tes t ing  a t  535 F, 130 psi .  
startug, averaging 0.3 m l / m i n  leakage. 
down, the packing tightened, and the leakage stopped. The Hemmel-Dahl valve 
began leaking after 30 hours w i t h  an average of 0.02 ml/min leakage. The packing 
was not tightened during shutdown and the leak rate increased t o  1.3 m l / m i n  upon 

The Powell valve began leaking immediately after 
It was inspected a t  the next loop shut- 

loop startup. 

An inlet f i t t i n g  uls iag  an 18-thread per inch Parker tubing connection on one end 
and a 12-thread per inch f i t t i n g  on the other began leaking on the 18-thread per 
inch end after loop startup. 
tween 300 end 490 F. 
and the 12 t p i  end lost 12 ml/hr. Neither end leaked during 60 hours tes t ing a t  

The section ran a total of 100 the& cycles be- 
In one four-hour check period, the 18 t p i  end l o s t  1 5  ml/hr 
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a steady s t a t e  535 F temperature. 
a stra-p-on design was tes ted t o  determine response time and accuracy. 
r e s -d t s  show a f a i r l y  good response r a t e  with about a 25 F difference between the 
internal  f l u id  temperature aad the strap-on RTD. 

A PRTR resistance temperature detector using 
Preliminary 

Zirconium Tubing 

Wifhthe completion of a development order with Damascus Tube Ccanpany, all sizes  
of Zircaloy tubing have been produced for the nested tubular fuel element. As a 
result of various development orders, several vendors are now i n  a position t o  
bid competitively on the  fabrication of such tubing on a guaranteed product basis.  
Progress was made toward the production of externally ribbed tubing for  t h e  nested 
t u b d a r  fuel  element by both Nuclear Metals and New Rochelle Tool Company. 
?zchiiiques were employed by Nuclear Metals t o  obtain f ina l  dimensions fo r  t he i r  
extraded ribbed tubing. A t  New Rochelle Tool Company the basic features of the 
trz.lding machine have been completed, and t e s t s  are  being performed t o  debut the 
iiiecha3lical and e l ec t r c i a l  features of the unit .  
series of conditions and are  being evaluated t o  permit the vendor t o  produce 
izitial sample tubes f o r  acceptance tes t ing.  

Several 

Tes t  welds were made using a 

A development l o t  of Zircaloy-2 tubing f o r  the swaged oxide element was received 
C r o n  Wolverine Tube Company. 
cmraging; consequently, Wolverine is proceeding with a production s ize  order. 
A ;?reduction order of tubing fo r  19-rod c lus te r  fuel  elements fo r  plutonium- 
bear4ng fuels was placed with Wolverine, with pramisea delivery of the i n i t i a l  
q m t i t y  of tubing in  late September. 
s m ~ l s t i n g  the fabrication of  t h i s  tubing. 

B i d s  were received for the fabrication of 100 Zircaloy-2, PRTR process tubes. 
Alt'nough several. fabricators a re  -ling t o  undertake the job of producing t h i s  
r:Jb;i+?B, none were completely responsive t o  the terms and conditions of the inquiry. 
D l r 5 2 t  negotiation fo r  the fabrication of t h i s  tubing was i n i t i a t ed  w i t h  the Tube 
Rebeing Corporation f o r  approximately 100 tubes, and w i t h  Hunter Douglas Alumin= 

beer developed over the past  year and a half in cooperation with Chase Brass and 
Cc:.pcr Compmy and AlEegheny Ludlum Steel  Corporation. 
eqL3yi.ng cold precision extrusion was pro-posed by Hunter Douglas Aluminum Company. 

Preliminary swaging tests by Ceramic Fuels were en- 

Wolverine is currently w e l l  along toward 

$4 d~~+any --- fo r  approximately 30 tubes. The process proposed by Tube Reducing has 

A new fabricating process 

Badknetalluray Laboratory Studies 

Bsdimetallurgy a c t i v i t i e s  in  support of %he 4000 Program included a continuation 
of t.he examination of  Zr-3 clad, c'O2 fuel elements and the collection of 32.5 MD 
of' gas (STP) from one of the capsules. The results and conclusions of the above 
work are  reported in  more de ta i l  in connection with the respective development 
pogzams involved. 

Themay Hydraulics Studies' 

Experinental Results. 
character is t ics  of the 19-rod PRTR fuel element. Experimental data w i t h  l i gh t  
w t e r  a t  66 F indicate t h a t  pressure drops along the fuel element i s  described 

A short report has been prepared concerning the hydraulic 

mcmsIFm 



sa t i s fac tor i ly  by the  hydraulic radius concept. 
calculated pressure drop i s  0.85 ps i / f t  whereas a value of 0.88 was experi- 
mentally determined. Since the effect  of the spiral  wires was ignored with 
the exception of area considerations, t h i s  agreement between theory and ex- 
pe rben t  i s  considered t o  be exceptional. 

For example, a t  100 gpm the 

A new group of experiments were conducted t o  help determine the response time 
of the proposed 0 to  25 p s i  (AP) PRTR flow monitors. 
these t e s t s  was t o  determine the time base from which t o  measure the t r i p  
response time of the f l o w  monitors. Offner High-speed recorders were used t o  
record t ravel  of a quick-closing valve, flow ra te  (indicated by a Potter 
turbine-type f l o w  meter), absolute pressure downstream of the quick-closing 
valve, different ia l  pressure across a venturi, and relay t r i p  of the proposed 
PRTR flow monitors. These tests showed that the b P as seen by the flow 
monitor and the actual f l o w  rate do not drop appreciably unt i l  about 0.3 of a 
second a f t e r  the quick-closing valve has closed t o  the 60 percent flow position. 
Basing the f l o w  monitor t r i p  response time on t h i s  new time zero, the flow 
monitors now have a t r i p  response time of about 0.3 second for  a 40 percent 
flow reduction. This is much more satisfactory than the 0.6 t o  0.7 second 
response previously reported. 

The specific purpose of 

PRTR Calculations, 
cooling of the Mark I and Msrk I1 B fuel elements for  the PRm reactor during 
optical  exemination. 
of new equipment has been outlined. 

Further work has been done on the problem of the a i r  

A program of experimental work requiring a minimum amount 

A study has been made of the effect of temperature and pressure on the sol- 
ub i l i t y  of helium in heavy water. Solubility data for  helium in heavy water 
have been presented graphically i n  a form such that one can follow pressure- 
temperature transients during reactor operation and read off  direct ly  values 
fo r  helium solubili ty.  
during a scram with power fai lure  have been computed. 
release on the reactor operation has been considered. 

The release of h e l i u m  during normal operation and 
The effect  of this 

Mechanical Equipment Development 

Design Test PR-20 - Calandria Characteristics. The prototypical dung valves 
were installed i n  the calandria mockup and are now being altered t o  meet re- 
quired response time. 
t o  recirculation fo r  the moderator level  control tests. 
was established for the mockup as follows: 
Tests, (2) Moderator Level Control Tests, and ( 3 )  Moderator Dump Tests. 

The mockup flow system is being changed from single pass 
A tes t ing pr ior i ty  

(1) Moderator Flow Distribution 

Desiun Tes€ PR-24 - Shroud Tube Bellows.  
veloped a satisfactory method of brazing the aluminum ends t o  the stainless 
steel bellows. The stainless steel ends of the bellows are titanium plated 
before the brazing process. 
Shipment of the Solar aluminum bellows for  tes t ing is a lso  expected in  September. 

The Solar Aircraft Ccanpany has de- 

These bellows will be tested a f t e r  receipt. 

UNCLASSIFIED 
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After being nexed 12,000 times, the bellows from the Masters Products Company 
were installed on the hot steam corrosion test apparatus. The gas leak rates 
of these bellows were 4-1/2 cubic feet/hour a t  room temperature and 3/4 cubic 
foot/bour a t  600 F. 

The bellows furnished by the U. S. Flexible Metallic !hbing Company broke a f t e r  
1500 cycles on the flexure tester. 
the Parts  Engineering Ccarpany. 

Additional bellows have been ordered from 

Design Test PR-25 - shroud Tube Collapsinu Pressures and Installation. 
firal report, Hw-57069, vill be issued early in  September. 

The 

3esim Test PR-32 - Biological Shield Moat Reupture Diaphragm. 
u i z g  a 4.9-mil thick aluminum membrane revealed rupture pressures of 3-l/2 p s i .  
3 i s  v a h e  is approxhately one-half the calculated and desired value. 
5fom.l tests were run with membranes made with two thicknesses of 4.9-mil f o i l .  
E% rqture pressures Were about seven psi .  Future tests w i l l  be conducted 
- i s b g  a mnbrane with a single thickness of eight t o  ten-mil aluminum f o i l .  

Tests conducted 

Addi- 

Des',gc Test PR-50 - Reactor PipinR Seal Testinq. 
Pi:Cirg u%il i z ing  a solid "0" ring has undergone 750 temperature cycles without 

The flanged process tube in le t  

so2icsable leakage. 
tliemocycled 1050 times without noticeable leakage. 
=ras replaced on the inlet gas seal assembly. 
I?&age pattern, with the greatest leakage during the rapid cool-down portion 
05 %e cycle. 

A similar f i t t i n g  using-a f 'iexitallic gasket has been 
The solid copper "0" ring 

The new gasket shows a similar 

'22 k c i s k g  of Nozzle cap assembly "A" h s  been modified t o  provide a smaller 
cl:aza-=ce around the f lex i ta l l ic  gaskets and t o  permit tes t ing of two different 
sizes of gaskets. 
azy leakage. 

The f i t t i n g  bas undergone 225 tenqerature cycles without 

l x c f s s  tabs assembly "A" has bee3 thennocycled 750 times without leakage. 
?rc?%s take assembly "3", ut i l iz ing  "eolzseal" joints,  was hydrostatically 
?.E&,< m d  w i l l  be thennocycled. 
x:zg ''as designed" zcmrpommts. 

Process tube assembly "C" is being fabricated, 

3im 7,ackings were tested Fr: +,he c u t l c t  ges s c a l  tester. Both the John-Manville 
?n= MX439 and John Crane Type 177AI xere rejec+,ed due t o  high gas leak rates.  

3esip=1 T e s t  PR-51 - Reactor Piping S t x c t u r a l  Integrity. 
lm?r Pace is now 90 percent complete. 
azi 3~1c,lsf jumpers for  flexure tes t ing continued. 

The mockup of the  
Tabrlcatios of the upper face mockup 

Desim 'Zes+, PR-63 - Process Channel Leak Detection Facil i ty.  
wcrk has been completed. 
31s zaxixum leak ra te  before the vapor spreads t o  an adjacent process channel 
has +ig% drops 2er minute when icjected %wo feet  above the upper bellows, 1 5  
e c g s  pr minute six imhes above the bellows, arid eight mi l l i t e rs  per minute 
s i x  izzhes below the bellows. 

A l l  experimental 
The minimum leak detected was one drop per f ive minutes. 
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Sinrile Tube Prototype Facil i ty.  
w i t h  the exception of the instal la t ion of the pump. 
by October 1. 

PRTR In le t  Valves. 
operating period on ELMO-7. 
has been no measurable leakage. 

Construction of Phase I i s  practically complete 
The pump should be shipped 

Installation of the full size process tube assembly has begun. 

The l-l/2-inch valves leaked considerably during the f i rs t  
Following adjustment of the packing glands, there 

Aldrich Injection Pump . 
calibration tests revealed a f l o w  of 17.4 gpm a t  a discharge pressure of 10 ps i  
and a f l o w  of 16.3 gpm a t  a discharge pressure of 1Mo psi .  

Test Shaft. 

The pump has operated for a t o t a l  of 21 hours. Flow 

Movement of the tube rupture f ac i l i t y  was completed. 

Seal Test Facil i ty.  
of suitable thrust  bearings on the mechanical seal shafts. 

Sta.rt-up of t h i s  f a c i l i t y  was delayed for  the installation 

Charge-Discharge Machine Study. A study report was received from Construction 
Engineering Operation on possible sites fo r  the tes t ing of the ent i re  machine. 
The order of preference was PRTR Reactor Hall, 189-F Building, and 314 Building. 
A study has begun on the advisabili ty of tes t ing the machine without the main 
carriage. 

Shielding Studies 

. PRP Shielding. The review of PI!@ shielding was continued. The shield thickness 
for  the compartment over the steam generator was calculated, and dose rates 
through the ver t ical  cast iron shielding for  the fuel element examination f ac i l i t y  
have been computed. 

PKPR Instrumentation. 
a l l  prototype f low monitors which have been received. 
prepared. 

The ‘initial s t a t i c  and f l o w  checks have been completed on 
A summary report is being 

A l l  units w i l l  be checked next on an accelerated l i f e  test. 

One of the first two wrap-on prototype resistance temperature detectors furnished 
by Aero-Research has received lo00 thermal cycles for  a l i f e  t e s t .  Two new Aero- 
Research prototypes have been received. 
from Charles Engelhard, Inc., and are  s t i l l  undergoing tests. The low resistance 
from sensor t o  ground has been corrected. 
cycles. 
the results indicate that the response is  satisfactory. 

The rough draft on an 85-point power calculator has been submitted for  comment. 

Three strap-on uni ts  have been received 

One unit  has campleted 250 thermal 
A second instrument was mounted on the KXR loop for  response tes t s ,  and 

The th i rd  unit  has failed.  

PRTR Design Development 

Construction Status. 
cent completed versus 25 percent scheduled. 
ment vessel has been lowered onto the concrete pedestal. after inspection and 
membrane placement. 
have been welded t o  the ell ipsoidal portion of the shell. 

The Phase I PKrm contract is estimated t o  be about 15 per- 
The bottom portion of the contain- 

The knuckle plates and the next higher course of s tee l  plates 
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.Tae lack of contact noted between the containment shel l  and the concrete pedestal, 

between the surfaces. 
vnich w i l l  be f i l l e d  by drilling through the shel l  and pmping i n  grout. 

the former was lowered into place, is being resolved by pressure grouting 
The vessel bottom w i l l  be "sounded" t o  detect void spaces, 

%e Phase 11 PR'IB contract is estimated to  be about f ive percent completed and 
is within schedule. 
and has poured some of the service building footings. 
the w e l l  was completed sat isfactor i ly .  
s ight  hours with l i t t l e  change in water table level.  

The contractor has completed the well drilling operation 
The acceptance test on 

A f low of 750 gpm was pumped for  about 

3esim Status. The Phase XI-A PIFR design and specifications were completed. 
-I-" --:s ;ontract will include the r iver  pump structure and condenser structure. 

51% Rase 111 PRTR design and specifications vere ccanpleted on schedule. 
e-1 -&-ipated I that the bid assembly will be f o m d z d  t o  the AEC on September 2. 
T'zt =oz,+,ract is scheduled for  award about November 1. 
zcmstrxtioc phase f o r  the P m .  

It is 

ICY is the last major 

Pocess  Tubes. 
criero 

Mo bids were received i n  compliance wifh provisions of the'purchase 
It w i l l  be necessary t o  negotiate a contract for  procurement of the tubes. 

F-el Tmnsfer System. 
trazs%r system axe camplate; modifications t o  make the water p i t  conveyor 
=-mrJa31c have been completed. 

"he control pans1 and e lec t r ica l  design for  the fuel 

Desig;  drawings of the fueling vehicle were completed by General M i l l s  during 
T59 zczt3 and forwarded for  review. 
i'A>iA.% drawings were rsceived for inclusion in  the Phase I11 b id  package. 

A brief assembly procedure and same repro- 

?rc:-.esa B i 3 i n q .  
r'sr the steam generator. 
Icaerst.or was placed 

An order w a s  placed fo r  fabrication of a blowdown f lash tank 
An order for  faarication of a boiler feedwater preheater- 

=-- - -.._. .3lmen% Examination Facili2y. - 
3=:.-?6 +ke required GE and AEC anrovals .  
-9 -s.i.* . - -g prepared for  issuance. 

'The project proposal revision t o  include the 
Elez!!enz Examimtion Fac i l i ty  as part  of the RR% groject (AEC-167) has re- 

T5e f iaa l  draf t  of the design c r i t e r i a  . .  

Lisfryxzsnta$ion and Control Mimeapol'is-Horeywell is proceeding w i t h  their  
desig ,  ar.d analysis of the PRTR automatic cor,troller. 
dy-~a=lcs and neutron kinetics simulations developed here have beer, set up on 
TIP;= acalog f a c i l i t y  along w i 3 h  a simulated control system. 
IS k i n g  used t o  develop the optimum controller design parameters. 
res~cnse F ~ S  have been requested by Mimeapolis-i3oneyll 02 a PRTR loading 
Ln w h i z h  5C$ of the fissions occur in  pl'stonium. 
I-- i-7aye!i frsction of 0.00541, corresponds t o  the najtimuz! plutonium enrichment 
xzsidered in the l a t e s t  PRTR Safegurds Acalysis. 
ZCL?S are expected but the automatic controller, while designed f o r  the actual 
lcadizlgs eqected,  w i l l  be.capable of handling this loading alsc  as a "worst 
2 q e c t s i  c o n t r o l  case" 

The moderator level 

This simulation 
Frequency 

This loading, which has a to t a l  

Actually, mch lower enrich- 
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The final design of the automatic controller i s  expected by the vendor t o  be 
complete in October, with delivery about Ju ly  1, 1959. 

PRTR Physics. 
plutonium loading configurations has been completed for  fresh and 25$ burned out 
plutonium for both a D20 and H20 reflector.  
plutonium caaes was also investigated. A s  was pointed out previously, the power 
distribution associated with the cases may not be acceptablewen though-the 
c r i t i c a l  condition is satisfied. 
rat ios  and tube powers for each case is currently under way. 
has been written which takes the power distribution output of VALPROD and computes 
maximum t o  average power rat io ,  power per tube, and peak powers for  each tube. 
Computing time is 1.5 minutes per case. 
on t h i s  work. 

The three group VALPROD study of the reactivity value of spike 

A limited number of 50$ burned out 

Therefore, calculation of peak t o  average power 
An IBM-650 program 

A comprehensive report i s  bedng prepared 

A calculation of the maximum rate of react ivi ty  gain due t o  burnout of Xe-135 
caused by a startup a t  peak poisoning has been made. 
would not exceed 0.8 mk per minute, and is, therefore, easily controllable. 

It was found that the r a t e  

Flux traverses in mixed crystal. oxide (U02-pU02) samples t o  be irradiated i n  the 
MllR as part of the Plutonium Fuel Development Irradiation Test Program have been 
calculated. 
are t o  be equivalent in heat generation t o  1.8, 5 ,  10, 15 and 2c$ by w e i g h t  plu- 
tonium in Pu-A1 a l l o y . .  Further calculations on samples with other plutonium 
carr iers  are  planned. 

Calculation was performed u t i l i z ing  the m-659 P-3 code. The samples 

Pressurized Gas Cooled Loop Faci l i ty .  
Cooled Loop Faci l i ty  was written. The proposed fac i l i ty ,  t o  be installed in  the 
PKIIR, will contain two similar test sections, one located in  the reactor and one 
i n  the experimental ce l l .  
about $500,000. 

A project propossl for  a Pressurized Gas 

The cost for  the installed f a c i l i t y  was estimated a t  

Plutonium Fabrication P i lo t  Plant 

Over-All Status. Design is 5% completed. Construction is  8$ c q l e t e .  

Design. 
of the vacuum welding box and revised the l i s t  of Group 5 relocated items t o  in- 
clude a hooded centerless grinder, six-inch rol l ing mill and furnaces, two rod 
straighteners, fimall extrusion press and hood, outgassing furnace, cryolite re- 
duction furnace, and drawbench. 

Phase I11 design is  40$ ccimpleted. Scope revisions changed the location 

The roll ing mill and extrusion press w i l l  be designed for hooded operation but 
i n i t i a l l y  installed without hoods. 

Cost estimates are being obtained t o  evaluate the desirabi l i ty  of gas cooling, 
rather than water cooling, for  the 30 kw melting furnace. 

Hood control system tests have been started, 



Construction. 
been poured t o  level  0-0. 
complete. 

The tunnel cover slab was poured, and a l l  column footings have 
Pouring of the degrease and autoclave p i t  walls is 

Procurement. The swag- machine has been received and is being tested by 
PLutonium Metallurgy- Operation.. 

The S I L O  Electr ic  Ccpnpany was instructed August 15 t o  proceed with instal la t ion 
of t he  door alcum- system. 

Requlsitions xere processed for the ZOO-ton hydraulic press and hood, fuel  rod 
preparation lathe, and oxide preparation l i n e  process hoods. 

Manager, Reactor and Fuels Research 
and Develapment 

UNCLASSIFIED 
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PEYSICS AND INSTRlhEXt RESEARCH AND DlEVELOPMEXT apERATION 

MomTBLY REPORT 

AUGUST 1958 

FISSIONABLE MATERIALS.- 2000 PROCRAM 

mTAI;tuRcy 

At the request of the N E  a "Guide to Shipment of $35 Enriched Uranium 
MateriaL" was reviewed. This is aa Oak Rice document. 

An empirical method was worked out to estimate the critical masses of 
plutonium shells. 
shipping three rough castings. 

The results were used to check the nuclear W e t y  of 

sTuD3CEs-RELATED To PRESENT PR(lIxm!Irn REACTORS 

Both theoretical and experimental work was &ne on the problem of the mu- 
tron energy spectrum in the vicinity of a temperature discontinuity in a 
moderator. 
occufiipg in an analytical solution. 
PCm core where foil traverses were taken perpendiculas to a hot-cold 
graphite interface. 
ing the hot region because of heater failures. Cooling a region with 
liquid nitrogen has been more successful. Partial analysis of one of the 
experiments indicates good agreement between inferred neutron temperature 
changes and obserred graphite teqerature changes. Analysis of the data has 
not been completed to determine a distance f'rom the hot-cold boundary which 
characterizes the shift in neutron temperature. 

Theoretical work included precise walustion of twenty constants 
Experimental work was done in the 

Considerable difficulty has been experienced in heat- 

Buckling measurements began to determine relative reactivities of s o l i d  and 
I and E fuel elements inB, D, F type reactors. 
terested in getting these measurements for use in reactor safety analyses. 

IPD physicists are in- 

instrumentation 

Application work and investigation continued concerning magnetic core stor- 
age elements as applied to radioisotope analyzation circuits. 

STUDIES €lEINm To FUTURE PRaDUcTfm REACTORS 

Analysis of bucltling measurements was completed on a series of experiments 
w i t h  7-rod clusters of 0.5-inch-diameter rods. This completes the planned 
pmgram on these clusters. 
so this remeins as a fertile f i e l d  for f'uture work. 

There is no theory correlating these measurements, 

Materials are being assembled to measure 
inch-diameter rods in the FCTR. 
negative buckling measurements obtained with expcnentid piles. 

of a 7-rod cluster of 0.926- 
These daha will be used to check existing 
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More subcrit ical  neutron multiplication measurements were made on 0.925-inch- 
diameter uranium rods in Ught water. 
cent in $35. Two lattice apacings were used. For each spacing, two experi- 
mcnts were dope, one with 16-inch-iong fuel charges, the other with 24-inch- 
long C h a r g o S .  !b purpose was t o  mea~ure the effect  of experimental geometry 
on c r i t i c a l  maas. Froxu t h i s  information, one will be able t o  better evaluate 
the effectiveness of the water ref lector  s u m o m d h g  the uranium-loaded core. 
The 16-lnch-10ng fuel charges gave c r i t i c a l  mass values lower than the 24- 
inch charges by abotrt twenty percent. 

UO3/HeO m i x t u r e s .  
Prom P h i l l i p s  Chemical Campany. 
absorber In future experiments in this series. 

The rods were enriched t o  three per- 

. Work proceeded on the analysis of data t o  obtain of 3$ enriched 
!&in sheets of boron contad- plast ic  w e r e  received 

This m a t e r i a l  w i l l  be used as the neutron 

At the Oak Ridge C r i t i c a l  Msss Laboratory two loadings were msde of 0.95 
percent I andE slugs in a mockup of a Bsnford dissolver. 
metal were loaded randomly by dumping. 
three was obtained. From this data 
mass versus inverse neutron multiplication t o  predict a c r i t i c a l  mass of at 
l e a s t  sixteen tons. In these experiments the slug packed into the tank with 
a density of 556 pounds of uranium per cubic foot. When campared with m- 
ford measuremMts an uniform arrays of fue l  elements, the c[RNL random arrays 
give a buckling 30 percent m e r  than the W o r d  uniform arrays f o r  the 
same density of uranium. 
allowable batch limit fo r  irradiated 0.95 percent I and E slugs i n  HAP0 dis- 
solvers. If one assumes t h a t  the irradiated slugs have 821 effective enrich- 
ment of 0.98 percent $35 and that the dissolution leads t o  a lower density 
of u r a n ~ u m  in tfie dissolver (ami hence a mre reactive case) then tk pre- 
a c t e d  c r i t i c a l  mass drops from 16 tons t o  6.3 tons. 
operationsl case, one applies a safety factor of 0.9 and divides the result 
by two t o  al low fo r  double batching t o  get a permissible batch limit of 2.8 
tons. mus, as a result of the QRNL experiments to  date, the dissolver batch 
limit can be raised from 1.7 tons t o  2.8 tons. 
O m .  
exponential experiments. 
random loading w i l l  be made c r i t i ca l .  

Twelve tons of 
A neutron multiplication of about 
personnel e x t r a p l a t e  a curve of 

%!his reduction tias been used t o  calculate a new 

To apply this t o  an 

More work will be done at 
A uniform axray w i l l  be taken c r i t i c a l  fo r  c-ison with W o r d  

If mre 0.95 percent ura.nl.um can be obtained, a 

A number of nuclear safety consultations were given this month. 
reviewed for plutonium m e t a l  processing included the safety of an array of 
plutonium pieces surrounded by depleted uranium, a storage bin problem, and 
an incinerator problem. 
i n  Purex Plant were reviewed. 
fuels were 2gviewed. 
cessing Rp 
c r i t i c a l  mass data on N937. 

Problems 

Process specifications f o r  c r i t i c a l  mass control 

Criteria were established for  the handling aud pro- 
Drawings of shipping casks f o r  parer reactor 

. Thee c r i t e r i a  were made conservative because of the lack of 

One run on the neutron age measurement was completed using kerosene modera- 
tor .  

The permanent magnet on the mass spectrometer was energized and the vacuum 
system was put into operation successfully. 
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Studies Related to the plutonium Recycle Pmgram 

A series of calculations are being made to correlate Hanford reactor pam- 
meter measurements on 19-rod VO, clusters in %O with simila.r measurements 
and calculations made elsewhere. 
w e l l  for our nine-inch lattice spacing and agree t o  about one percent for 
the eight-inch lattice. 

The Litton computer was used to plot concentrations of $35, and $38, and 
-239 as a function of nux-time and l o c d  MWD/T. 

So far the results are that f values agree 

Work has r e s w d  on the problem of theoretically predicting the thermal 
neutron flux distribution from a line source in the presence of a cylindri- 
cal cavity in 8p otherwise infinite medium. The purpose of this work is to 
improve our understanding of the operation of the  PCTR. 
on investigating the effect of chsnges in cavity radius and cavity-source 
separation on the flux distribution. 

Current effort is 

Work was continued on the developnent of a more generalized method for com- 
puting lattice diffusion constants. The method involves calculation of trans- 
mission an6.reflection coefficients at the boundaries of the various cylindzd- 
csl regions-mking up a lattice cell. 

Work continued on the profilometer for use with the 
device wzll measure and record the diameter and wasp of the elements. In- 
vestigation was continued on a second method of combining the profiloIlleter 
and a 5-X viewer to do a similaz job in a better manner. 

fuel elements. 'phis 

CROSS sEc!rIm PROGRAM 

A high resolution measurement was made of the fission cross section of Am241 
in the vlcinity of a resonance at 1-25 ev. 

A special semple contaLning 96 percent Pu241 was 

being prepared from this material.. 

ocated to Banford for 
improved fission cross section measurements on Pu2 Y Fission f o i l s  are 

Installation and prelimbaq tests have been completed on the control units 
and data recording sy'stem for the new XE neutron spectrometer. 
meter has been pmgrammd to study the neutron scattering o f  vanadium. 
this w i l l  be obtained a calibration of the analyzing crystal and detector 
used to measure tbe energy of scatte~ed neutrons. 

The spectro- 
From 

Both spectrometers were operated inefficiently during the month because of 
contamination problems not ar is ing from the spectrometers. 
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m- STODIES 

Atmospheric Phys i c s  

Four f i e ld  experiments designed t o  measure the crosswind distribution of 
concentretion of a tracer m a t e r i a l  at ground l eve l  and at distances up t o  
800 meters from a ground source were attempted. Three of these were suc- 
cessful while the fourth fa i led  completely due t o  nonfavorable meteorologi- 
c a l  conditions. 

These experiments simulated the conditions which are t o  be tested exten- 
sivgly next summer. Frototype f ie ld samplers and the zinc sulfide counter 
were teated and a f ield test of Sampler density and loadings t o  be expected 
were also completed. 
well established but s a w  further t e s t i n g  of equipment, p a r t i c d a r l y  mi- 
formity of filter thickness, was showa t o  be necessaxy. 

Field testing of tha zinc s u l f i d e  particle counter developed by the Ins- 
trument Research aad'pevelapment Operation has shown the instrument t o  be 
subje&,to fkequent failure of electronic components. 
reading8 of filters loaded With zinc sulfide and readings obtaSned fiam 
this instrument have also shown B T ~  undesirably large scat ter  of p i n t s ,  
o r  contingent uncertainties. These have been ascribed t o  i r regular i t ies  
in filter thickness (the particles are irradiated b y 4  particles through 
the f i l ter  i n  the counter) and to  nonhomogeneous par t ic le  size distribu- 
tions. Efforts have been made t o  obtain more uniform f i l t e r s  and recent 
inquiries have shown that special. pigments with desirably smaU particle 
size ranges have been devdoped. Close l i a i son  with Instrument Research 
and Developnent t o  complete the developent of this particle counter is  
being maintained. 

Design e t e r i a  f o r  the samplers were relatively 

Comparisons of v i s u a l  

The large proportional counter w i t h  a window of mylar-cemented t o  a stain- 
l e s s  s tee l  grid appeared t o  be pressure tight Over several weeks. A slow' 
decrease was obsented in pulse heights from the counter. The decrease is 
attributed t o  outgassing of the m y l a r  o r  cement or t o  absorption of the 
counting gas. 
ing krypton gas fillings and f o r  possible use i n  detecting plutonim i n  
wounds. 
Energy calibrations of these counters are being made with a fluorescent 
X-ray source excited by plutonium X-rays. 

A s m a l l  side window proportions3 counter was mde f o r  test- 

An end-wtndow counter is  also being mde fo r  the latter purpose. 

The study of detection of uranium in the lungs resulted i n  bet ter  tech- 
niques and better calibration. 
was recounted. Only a 
smaU part of the uncertainty limit-resulted from cou- s t a t i s t i c s .  
Most of it resulted from lack of knowledge of the normal. background t o  
be expected from plant employees. 

The subject mentioned i n  the June report 
The result was 7.6 + 20 mg uranium i n  the lung. 
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The positive ion Van de G r a a f f  was not operated during the month in order to 
permit installation of a new analyzing chamber and magnet pole pieces. 

A review was made of the available information regarding factors fo r  calcula- 
ting neutron dose rate from neutron f lux .  
best values for different situations at W O  were prepared for forwarding 
to Radiation Protection Operation. 

Recommendations regarding the 
' 

Electron beam calorimetry was used to measure the electron Vsn de Graaff 
beam power, The result was checked against the value obtained f r o m  beam 
current integration and voltages measured with the new condenser divider 
system. 
certainties in the measurements were larger than this. 
ing is our way of reaching the precision of measurement needed for electron 
beam measurements. 

The agreement between the two methods was O.*, although the un- 
This cross check- 

Fabrication work continued on the transistorized circuitry for the scintilla- 
tion alpha, beta, gasmra hand and shoe counter. 

The scintillation transistorized alpha (only) hand counter has been 
in constant use as a demonstration instrument st Pwex for one month. 
The same counter wa8 previously used for five months in the 329 Building. 
So maintenance work has, as yet, been necessary in either case. 
instrument w i l l .  detect and indicate above warning levels for a one hundred 
d/m Pu239 source distributed m e r  a 4" x 8" area. 
erentually replace the presently used "Four Folds." 

T5e 

This instruznent w i l l  

The vacuum tube model comblnation alpba, beta, gaamra hand and shoe counter 
is still in constazxt satisfactory use in the 329 B u i l d i n g .  

The portable transistorized combination dLpha, beta, gatma instrument was 
further tested and demonstrated during the month. 'phis one instrument can 
satisfactorily replace both the present alpha "pppies" and the present 
G-M instrument used for beta-- swveys. 
with the new instrument are better 
fiaces. It will easily detect ~1 betas, 

The sensitivities available 
for the two instruments it re- 

Xkvelopnt work continued on a portable battery-operated dose-rate inte- 
grator for f i e l d  usage. The device will indicate the total dose received 
by 811 individual if the dose rate is known. 

Work continues concerning a scintillation system to be used for accurately 
counting neutron-sctivated foils,  Also continued were iwestigations con- 
cerning different *s and assemblies of radioisotope detectors. 

Investigations a d  experimental work continue on a low-level low-ene 
autocorrelation system. 
both of which emit lm-energy &emmss. 
level di8Crimb~tOr and atrtocorrelation system w i l l  be concerned with the 
digital-type radioisotope analyzer. 

3 !lb be used with such isotopes as Fe55 and Pu2 
!Ibe eventual application of this low- 
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A complete final flsh scanning system was proposed for the Aquatic Biology 
Operation. 
system last month, the final model was designed and presented. If approved 
for fabrication, the flsh scn-nning system w i l l  enable the opemtor to count 
the fish for radioisotope content (both e t u d e  and energy) while kee ing 

After completing successful t e s t s  of an experimental mockup 

isotopes of interest i n c l ~ d e  ~ ~ 1 3 7 ,  R U ~  8 3, 

 he final mode l  mediumlevel airborne prtiaiLate -239 counting system was 
completed and has been tested. This instrument, u t i l i z ing  a 3.0 CFM airflow 
rate, can be set to  a l a r m  OD a 60 MH= level  of  airborne Pu239 in 20 minutes, 
and at this setting, will not false dlann on Radon-Thoron buildup background. 

Extensive advice was given t o  the Field Development Operation of  Hu) con- 
cerning a type of film densitometer f o r  dose measurements of badge films. 
The praposed system uses a phototube and thin N a I  crystal  as a detectorand 
a large 3 0 p  Pu239 source covered t o  permit e a t  of the X-rays only. 'Izle 
film is placed between the source and detector and the attenuation can there- 
by be measured. 

Evsluation tests and reports were completed on sixteen gsmma pocket dose 
alarms, on sevezeJ. alkaline-type portable instrument bat ter les ,  on a com- 
mercial 0-200 mr pocket dosimeter and c-ger, on the portable transistorized 
gamma-energy d y z e r ,  and on a commercial hearing aid-type headphone. 

S ta t i s t ic& studies and procedures were devised and tested on several. of 
our developed alpha and alpha-bet&-gams sc in t i l l a t ion  fixed-filter counters. 
The informtion deterabed enable the f ie ld  t o  better obtain accurate fixed- 
f i l ter  counting data. 

Some evaluation work was completed concerning Ught output availability 
from various sc in t i l l a to r s  used in the sc in t i l l a t ion  CP's. 

Evaluation work was partly completed concerning the use of G-M tubes as  
relay alarm activators for remOte-area monitoring systems. 

The experimental transistorized sc in t i l l a t ion  slow and f a s t  neutron meter 
was recalibrated and sent t o  the f i e ld  f o r  usage. 

wAsHIE1Gm m s 1 m m  PROGRAM 
The mass spectrometer being b u t  f o r  this program bad Its permanent magnet 
energized this month. The vacuum system is  being installed. 

c u s m  WORK 

Analog computing 

A ser ies  of computer runs were completed which allowed evaluation of a 
pressurizer tank i n  the primary loop of an NFR. While the problem was 
solved in general terms, the effects of using this method t o  control 
coolant pressure variations with load were evident. It is  anticipated 
that this problem w i l l  be studied in detu at a later date. 
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The major portion of the Slug Heat Trassfer problem has been completed. Re- 
sults of those portions of the problem requiring long s o l e i o n  times were 
found to be unsatisfactory due to accumulated machine errors. An attempt 
will be made to program these long-time solutions into the Digital  Mfferen- 
ti& Analyzer. 

The d'igital MfferentiaZ Anslyzer is being returned to the  vendor for re- 
pair. 
another unit. 

During the period o f  repair the vendor has agreed to lend Hanford 

Additional c0mpu-b~ eqapment is being fabricated to a l l o w  the solution 
of the Stso Group Mtilti-Region FLUX problem on the anslog computer. 

It is anticipated that t h i s  problem 
completed in Se-ber. 

be set up and preliminary rV38 

Weather Forecasting and Meteorology Service 

Type of Forecast 

8-Bour Production 
24-Hour General 
special 

Number %de 

93 
62 
133 

$ Reliability 
87.6 
86.7 
90.2 

Despite a monthend cool wave, the temperature average of 79.4 was a new 
record high for August.  
recorded in each of three years: 
month is 74.1. 

Previously the highest August average was 77.5 
Honnal for the 1915, 1923, and 1945. 

August closed out the hottest summer season in 47 y e a r s  of record. The 
average for J'e, m y ,  and August t h i s  year was 78.2, as compared to 
a previous high of 76.4 during the suznuer of 1922 and a no& of 73.3. 

InstnmKntati on 

Fabrication continues on a dwd-unit alpha air monitor of the 8cintU.s- 
tion type for use at Purex. 
a differential indication for better sensitivity. 

The circuit employed in the instrument gives 

The large 5" x 5" crystaL detector and phototube instrument for the Reg- 
ional Monitoring Operation is being tested. 
a l l  transitorized circuitry, is to be used for on-plant and offsite 
routine sensitive monitoring froan the air, on the river, and on land. 

The instrument, which employs 

Fabrication was partly completed on an apha ACeperated transistorized 
scintillation monitoring instrument for use at 234.5. 
will replace the older insensitive alpha 'cart; Poppies" now i n  use. 
new instrument w i l l  be one-fourth as lasge and cost one-half as much as 
the "Cart Poppy.' 

This instnrment 
The 

A simulator f o r  statistical studies was completely designed. 
tor w i l l  permit statistical studies of fuel element canning and testing 
procedures in an electrical analog devfce to simulate actual operation. 

The simula- 

1 2 3 8 4 V l  
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Four independent and two dependent varialbles were incoqorated into the 
instrument. l%e instnrment is fo r  the Operations Research and Synthesis 
Operation. 

optical 
A new borescops camam was ctnnpleted for use by the Irradiation Testing 
Ogafstioa at 100-K. This camera will 'photograph process tubes i n  a reactor. 
A gals3.oid came? back is incorporated, thereby permitting inmediate picture 
printing study. 

Rowkine Optical Shop work included fabrication of nine glass bearings f o r  
200-6, fabrication of a borescope eyepiece, servicing of  two underwater 
viewers at 1054, fabrication of nine glass bearings fo r  27l.43, assembly 
of four platinum Kire conductivity ce l l s ,  and modification of a microscope 
=-tor for Ceraudc Fuels Denlopent Operation. 

MBnager 
Physics and Instrument Research 

W c [ K D  LABCIRATORIES OPEWITION 
and melopnlent 
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Chemical Research and Development 

ORGANIZATION AND FESsONNEL 

J. L. Carrol l ,  Chemist I, and R. K. Henrich, Technical GradUte, summer employees, 
terminated. 

H. T. Hahn, Senior Scientist L, terminated to accept employment elsewhere. 

W. W. Marsball, Chemist I -H,  terminated to accept employment elsewhere. 

V. L. Hammond, Engineer 11-L, transferred in from Employee Relations and assigned 
to Chemical Development Operation. 

E. W. Neuvar, Chemist I, terminated to return to school. 

L. F. Lust, Chemist 11, transferred to Chemical Processing Department. 

FISSIONABIZ MATERIALS - 2000 PROGRAM 

IRRADIATION PROCESSES 

Autoanatic Analyzing Monitor 

The instrument was placed in senrice after being taken aut of service for 
several weeks. 
individual base line potenticmeters and a canmon-we pulse hei@t analyzer 
proved more effective and gave greater stability than the use of three separate 
single channel analyzers. 
continues to be a limiting factor in sustained operation of the monitor. 
occasional mal-functions are attributable to sample cup Imperfections. 

Selection of three gamms channels through relay switching to 

Long term reliability of commercial components 
Some 

Reactor Decontamination 

The Irradiation Processing Department plans to decontaminate the B reactor 
with Turco 4306-B solution. 
be advisable since analyses of effluent from individual tubes cleaned in this 
manner indicate that a large quantity of radioactive material Kill be removed. 
Laboratory experiments were conducted to determine if trench dasposal is feasible 
under the assumption that the trench's main function wuld be to filter particulate 
contamination. Ten to fifty percent precipitation of the five isotopes checked 
were noted when one part spept cleaner was diluted in a thousand parts of river 
water. 
(85 to 9%) of each of the five isotopes to precipitate. 
neutralizing the cleaning solution w i l l  permit filtration of most of the 
radioactive material when the solution is disposed to a trench. 

Direct river disposal of the spent cleaner may not 

Aeutralizing the spent cleaning solution with SaOH caused nearly all 
It appears that 

1 2 3 8 5 0 3  
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U r a n i u m  Oxidation Experiments 

I 

Experiments on oxidation of uranium i n  air  were continued with emphasis on 
the thermal cycling phenumenon. 
temperatures below 400 C or above 620 C .  
behavior of the uranium temperature was proceeded by a period during which the 
specimen teaperatwe slowly increased above the furnace temperature (termed 
the "induction period"). 
increase of lOO-500 C magnitude marked the  beginning of the cyclic portion 
of the oxidation reaction. After 2-3 minutes, the temperature f e l l  rapidly 
t o  i ts  previous level, then repeated the temperature peaks at irregular intervals 
of 10-30 minutes u n t i l  the specimen was ent i re ly  oxidized. 
induction period was found t o  be a function of furnace temperature. 

Thermal cycling was not observed at  furnace 
Within t h i s  range, the cyclic 

A t  the  en$ of the induction period, a rapid temperature 

The length of the 

Analytical Service 

To assist corrosion studies, an emission spectrographic method is  being adapted 
fo r  aqueous aluminum at the 0.1 ppnt level. 
indicated. 

A precision of k4.25 percent i s  

La-140, Ce-143, Bu-152, Sm-153 measurements can now be made regularly on 
Columbia R i v e r  water. 
make the measurements possible. 

Additional 256 - channel energy analyzer calibrations 
Data will assist Radiation Protection programs. 

SEPARATIONS PROCESSES 

Feed Preparation 

Dissolution of Dingot Metal. 
10 t o  10,000 pm si l icon have been prepared, alpha rolled,  and beta heat 

Alloys of uranium and s i l icon containing from 

treated. 
t ions simulating various stages i n  a dissolver cut were determined. 
obtained indicate tha t  Dingot uranium containing less  than 1000 ppm si l icon 
(perhaps as l i t t l e  as 300 ppm si l icon)  w i l l  dissolve as rapidly as Ingot uranium. 
Integral  dissolution rates will be obtained t o  obtain a more re l iab le  comparison. 

Ins&taneous dissolution-rates fo r  samples of these alloys in  solu- 
Rates 

Redox Solvent Studies 

The decontamination performance of a cyclic ketone, 2-methylcyclohexanone, was 
compared with previously tested solvents. 
less aluminum n i t r a t e  is required t o  give the same feed point uranium distribution 
coefficient.  
tha t  found with hexone but the cumulative decontamination factor a f t e r  three 
scrubs was only two-thirds that with hexone. 

Compared t o  hexone about ten percent 

The feed point decontamination factor for ruthenium was twice 

The f i rs t  compounds of a ser  es of diethers being synthesized t o  develop the 

t o  be an excellent solvent but i s  too soluble in water, approximately 17 percent. 
Methoxy butoxy butane has a very low solubi l i ty  but i s  s l igh t ly  inferior t o  
hexone for  uranium extraction. Further structure modifications are being made. 

"optinnun" Redox-type solvent t have been tes ted.  Dimethoxy butane was found 
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Anion Exchange Processes 

Higgins Ion-Exchange Contactor. 
resin and slip water flow rates were studied under conditions of 0.0 and 2.3 liters 
per minute combined feed and scrub flow. A l l  streams were off during the resin 
movement. The resin flow rate vs. push pressure relationship was found to have 
three distinct characteristics: (1) a "free flow" region, up to a pressure of 
23 psig, in which the resin flow rate is linear with push pressure; (2) a 
"transition" region from 22 to 25 psig where increasing push pressure provides 
only slight increases in resin flow rate; and (3) a "jamming" region above 
25 psig in which an increase in push pressure produces essentially no additional 
resin flow. 
the resin flow rate will decrease due to jamming. 

The effects of the resin push pressure on the 

It is hypothesized that at higher push pressures (above 40 psig) 

The optimum push pressure for the system studied (Permutit SK, 20 to 50 mesh 
anion exchange resin in two molar nitric acid) appeared to be 20 to 23 psig. 
At this pressure the resin flow rate is near the maximum, with a slip-water-to- 
resin f l o w  ratio of approximately 40 percent. 
vary with the system and total length of resin bed, it is felt that the general 
relationships will remain valid. 

While the exact pressures will 

The effect of instantaneous vs. gradual application of the push pressure on the 
resin and slip water vs. pressure relationship was also studied. While both 
the minimum pressure required to push the resin and the slip-water-to-resin 
flow ratio were increased by a gradual push, a much smoother resin movement 
was secured with the gradual-opening- motorized ball valve. 

Flurex Development 

Radiation Stability of Ion Exchange Membranes. Commercially available ion 
exchange membranes (Pennutit, lalfilm, and lepton) 
in membrane potential after irradiation to 3.5 x 10% (254 hours at 1.4 x lo6 R / h r )  
in a Co-60 gamms field. Electrical resistance and physical appearance of the 
membranes remained unchanged except for a b r m  discoloration of the Permutit 
and Elalfilm membranes. 
transference method will be done to assay the effect of the irradiation on the 
permselectivity of the membranes. 

owed a slight decrease 

Detymination of transference numbers by the direct 

Life Testing of Ion Exchange Membranes. 
life of ion exchange membranes udder proposed Flurex operating conditions a r e  
being continued. Permutit 3142 cation membrane appears to have a useful life 
Of at least 1000 hours at one a m p / i ~ . ~  and 60 C. 
was observed during this exposure. At anticipated current densities (ca. one 
emp/in2>, temperature appears to be the most Important factor influencing 
membrane life. Current runs are at 30 C. 

Long term runs to determine the useful 

A slight loss in permselectivity 
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Evaluation of Hew Penrmtit Cation Membranes. Two new Permutit Co. .cation 
membranes, Permutit 3143 and 3155, are being evaluated for possible use in the 
Flurex cell. The hydraulic permeability of these membranes is much less than 
that of Pernutit 3142; electrical resistance is greater. As with Permutit 3142, 
the resistance of these membranes is markedly reduced by exposure to distilled 
water at 9 C. 
electrical resistance of these membranes are about 1/200 and four times, respec- 
tively, that of Permutit 3142. 
for both new membranes and about 3.2 -/in2 for Permzltit 3142. 
of feed compartment UllH concentrations in the range 0.5 to 1.5 M. 

After one hour of this treatment hydraulic permeability and 

The limiting current density is about 2.3 amps/in2 
It is independent 

Pyrochemical Processing 

Reduction of Plutonium with Magnesium. 
reduction ylelds obtained by the addition of magnesium to the KC1-AlCl,-PuClq 

Because of the surprisingly high plutonium 

system, an experiment was performed to study the reduction of plutonid 
trichloride in the absence of aluminum. 
in a large excess of NaCl-MCl eutectic was heated for ten minutes at 800 C 
with a three-fold excess of magnesium (as a zinc-9 w/o magnesium alloy), Over 
95 percent of the plutonium was reduced to metal. The resulting zinc button 
was heated to 600 C for 200 hours under a vacuum of 1 x 10-6 mm Hg to remove 
zinc and magnesium but the results of this step are unknown. 

When 0.0022-mole of plutonium trichloride 

The function of the zinc is two-fold: (1) it 
rarignesium so that It does not float (possibly 
and (2) it serves as an inert diluent for the 
container problems). The zinc also serves to 
plutonium, thus tending to drive the reaction 

modifies the density of the 
permitting an air atmosphere); 
plutonium (possibly alleviating 
reduce the activity of the 
in the.direction of reduction. 

This finding is of significance since it could possibly lead to an open pot 
process for plutonium. Further experimentation w i l l  seek an optimization 
of parameters with emphasis on reduction of the inert components of the system. 

Thermodynamics of Double Salts and Alloys. 
free energy changes of the reduction of uranium, plutonium and cerium chlorides 

Attempts to correlate the calculated 

by aluminum or magnesium in the presence of potassium chloride with those 
determined from equilibrium data (assuming unit activity coefficients) have 
resulted in discrepancies ranging from 10 to 40 kilocalories. 
evident that activity coefficients in the potassium chloride melts are 
drastically altered. 

In order to understand the role of the solvent (in this case potassium chloride) , 
the system was analyzed on the basis of the charge density approach of Komarek 
and Herasymenko (J. Electrochem SOC. - 105, 216 (1958)) and the following 
conclusions were drawn. 

It is therefore 

1. Of the ions considered (alkali, alkali earth and aluminum) aluminum should 
have the greatest tendency to complex. 
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2 .  Greater complexing of aluminum chloride with chloride ion w i l l  occur 
if the solvent is cesium chloride or rubidium chloride than with potassium 
chloride. Complexing will be weaker in 
or any of the alkaline earth chlorides. 

3. Plutonium, uranium and cerium chlorides 
tendencies as calcium chloride but less 
less than aluminum chloride. 

sodium chloride, lithium chlorides 

have about the same complexing 
than magnesium chloride and much 

Reference to the above conclusions has enabled an analysis of the experimental 
data so far obtained which shows that the discrepancies in "measured" and 
calculated free energies of reaction are not unreasonable. 
out the possibility of "shaping" the characteristics of the system by modifying 
the salt phase. 

It a l s o  points 

Separation of Uranium and Thorium in the KAlCl4 System. 
thorium - 8 w/o uranium alloy was contacted with an approximately equal weight 

When an aluminum-9.5 w/o 

of potassium aluminum chloride at 700 C, less than five percent of the thorium 
was retained in the metal phase, while the bulk of the uranium remained. 
less than four minutes were required for the system to equilibrate, as metal 
samples withdrawn at five minute intervals thereafter showed no change in 
composition Over a 30 minute period. 

Apparently 

Simi la r  separations of thorium and uranium were also observed when natural 
uranium-aluminum alloys were equilibrated with potassium aluminum chloride. 
After equilibration the normal beta-gamma activity of the alloy was not 
detectable with the laboratory survey instnrment ( V W )  . 
This technique may be useful for separating the highly radioactive thorium-228 
contaminant from uranlum-233-aluminum alloys in the production of MITI type or 
other fuel elements. 
uranium-233 from thorium-232 blanket material. 

It may also have application to the separation of 

Analytical Service 

Nitrate is being measured in Darex solutions that contain significant chloride 
concentration. 
Error is less than 10 percent. 
prior to color measurement at 405 mu. 

The method is based upon phenyldisulphonic acid complexing. 
Silver (as sulfate) removes chloride interference 

The colormetric thoron method was used to measure 0.3 to 9 percent thorium in 
Al-U-Th  alloy. Error is 10 percent. Aluminum did not interfere. Uranium 
corrections were applied. 

The Karl-Fisher method was used to measure the water picked up by originally 
dry plutonium chloride stored up to 20 days over sulfuric acid (1.60 sp.gr.) . 
The chloride was placed in flat-sided vials for drying at 500 C in argon, 
weighing, exposing to acid, ana delivering to the titrating vessel. Titrations 
were inconsistent until crud build-up on electrodes was avoided by inserting 
removable ones through the top of the cell into the area of greatest agitation. 

1 2 3 8 5 0 1  
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Weight percent Pu-239 i n  Np-237 product is  being determined d i rec t ly  with a 
256 - channel energy analyzer. 

. 

are absent f r o m  semple plates.  
10 percent a t  0.01 w/o Pu-239, and about 2 percent at  higher plutonium impurities. 

The method works well as long as vis ible  solids 
Error is 50 percent at  0.003 w/o Pu-239, 

Np-237 is  being separated from highly active plant waste by means of a lanthanum 
fluoride strike, dissolution i n  aluminum chloride solution, and TTA extraction 
of quadrivalent neptunium. 
t ion.  

The method gives excellent Zr-95 - I&-95 decontamina- 
Both Np-237 yield and purity are well above 95 percent. 

W A S T E  TREAnmT 

Calcination of Purex Waste 

The effect  of calcination time on the volat i l izat ion and leaching of f iss ion 
products from Pur= 1WW was studied -at 400 and 800 C. 
did not change markedly for heating times ranging from 5 minutes t o  24 hours. 
For 400 C calcination, the leachabili ty of the residue was also not affected, but 
a t  800 C the leachabili ty decreased greatly - fram 73 percent leached after 
f ive  minutes heating t o  only three percent after 24 hours. 
showed tha t  h i a e r  temperatures, lo00 C and 1400 C,  resulted i n  low f i ss ion  
product leachabili ty independent of the  i n i t i a l  composition of the waste. 
volat i l izat ion of sodium salts and cesium was evident a t  the higher temperature. 
A summary progress report is being issued on the volat i l izat ion and leaching 
studies t o  date. 

The f ract ion volati l ized 

Other experiments 

However, 

Calciner Developent 

Design of the eight-inch demonstration spray calciner was completed and turned 
'over t o  the technical shops for  construction. 

Several runs were made i n  the e 2 - S  agitated trough calciner. 
(1) an acid k i l led  (formaldehyde t reated)  l W W ,  (2) a similar feed Kith phosphate 
and borate addition, and ( 3 )  a simulated I C P P  aluminum n i t r a t e  waste. 
build up and excessive fines productionwere observed with the  f i rs t  feed, abwt  
one-half of the solids being carried out with the off-gases. The solution 
containing phosphate and borate calcined without d i f f icu l ty  with l i t t l e  indica- 
t ion of scale formation and negligible carryover of f ines.  The product had a 
sat isfactory density of 1.24 gms/cc. The run with acidified aluminum n i t r a t e  
was made to.compare paddle trough calciner and fluidized bed operation (exten- 
sive fluidized bed studies have been made w i t h  t h i s  feed a t  Idaho Fa l l s ) .  
The resul t ing product w a s  very similar i n  appearance t o  that obtained i n  the 
fluidized bed; however, dusting appears t o  be more of a problem i n  the paddle 
trough calciner (20 percent carryover). 
possible t o  operate the paddle trough calciner with neutralized l W W ,  even when 
the temperature was kept below the melting point of the  bulk component, sodium 
n i t r a t e .  
fluidized bed reactor operating w e l l  above the decomposition temperature of 
sodium ni t ra te .  
bed t o  temperatures of the order of 800 C. 

Feeds included 

Scale 

In  other experiments, it was not 

It may, however, be feasible t o  calcine neutralized waste in  a 

This may require heating by direct  combustion within the fluidized 
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Nitrate Destruction 

Construction and installation of pilot plant equipment for the destruction of 
nitric acid with formaldehyde are 9 percent completed. 

Laboratory experiments on the electrolytic destruction of nitric acid (to 
NO and NO ) were continued. 
cation A r a n e ,  a stainless steel cathode and a Duriron anode, current effi- 
ciencies ranged from 90 percent (2.1 g IDTO /amp-hr) with 8 M Hn03 to 50 percent 
(1.2 g BNO /amp-hr) wlth 4 M - HnO, . One e&riment with 2.6-mo3 gave no reduc- 

In a two-compartment cell using a Permutit 3142 

tion. 3 

In a batch electrolysis of synthetic Purex lWW,  88 percent of the free nitric 
acid bas destroyed at an over-all current efficiency of 57 percent with a 
stainless steel cathode, no diaphragm, and a Duriron anode. The cell voltage 
was 5.0 volts at a current density of 1.5 amp/in.:! During the course of the 
electrolysis, the solution volume decreased by a factor of three. Although 
electrode corrosion rates were not measured, other tests with nitric acid as 
electrolyte have given corrosion rates of about 25 and 4 mg/amp-hr for the 
anode and cathode, respectively. 

The cell reaction appears to be altered by the presence of a diaphragm or membrane. 
With a cation membrane separating the anode from the cathode, nitrogen oxides 
are evolved at the cathode. With no diaphragm, only minor amounts of gas are 
evolved at the cathode. 

Observation Wells 

Few significant changes in contamination level were found in monitoring samples 
from ground water wells. The concentration of beta-emitting contamination in 
the ground water beneath the abandoned 216-~-8 crib decreased by about 90 percent 
(to about 10-4,Uc/cc). The ground water beneath the 216-A-24 crib, which now 
receives Purex boiling tank condensate, has a gross concentration of radioactive 
contamination of about lO-!j,uc/cc. 

Discussions with rotary drilling contractors and drillers about use of rotary 
drilling techniques at Hanford reiterated the belief that speed and cost favor 
rotary methods over cable-tool (churn) drilling. 
for unconsolidated materials was studied. 
core at rates in excess of 4.0 feet per day in Hanford-type materials. 
drilling rates with cable tool equipment average 15 to 20 feet per day, and 
provide broken, disturbed samples. 
procure data faster and cheaper than by standard cable tool methods. 

A new type of core sampler 
The sampler reputedly takes continuous 

Present 

Use of rotary drills and core samples may 

Hiah Level Wastes 

Preparations have been made for conducting a third field-scale test simulating 
loss of Redox high-level waste from a leaking tank. This test, planned to be 
conducted on August 27, 1958, w i l l  be a duplication of the second test but 
with the equipment modified to eliminate plugging of the orifice by sludge. 

I 2 3 0 5 0 9  
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A sparge line has been installed fimnedistely above the orifice so that the sludge 
can be msintained in suspension during the test. 
by a portable, gasoline-drlven compressor. 

Sparge air will be supplied 

Laboratory apparatus for permeability measurements of simulated thermally hot 
high-level wastes was Further tested and improved. 
meter was devised and tested which permits a record of throughput rates during 
the course of the ucperimant. Better pot heater control was provided. 
column for use w l t h  the apparatus was designed and ordered fabricated. 

An incremental volume 

A smaller 

The permeability of a soil column for synthetic high level waste solutions was 
determined at different column temperatures and for two waste concentrations. 
Through a column of sea sand, unconcentrated waste had a permeability about 
0.4 of that of water. A waste solution concentrated 1-1/2 times had a perme- 
ability about 0.3 of that of water through a similar column. 
of both water and the waste solutions through the sand columns increased with 
increasing temperature. 

Further refinements in experimental technique were incorporated in centrif'uge 
tests of specific retention of synthetic high level Wstes in soils. It was 
found that greater reproducibility of results was obtained when samples were 
subjected to a =-hour "humidifying" period grior to centrifuging, thus insuring 
proper moisture distribution and ccrmplete saturation of the sample. 
synthetic Redox waste appears to drain from soi ls  about 60 percent as readily 
as pure water. 

The permeability 

Filtered, 

Disposal to the Ground 

Equilibrium distribution tests were performed to demonstrate the influence of 
calcium in the soil on the retention of strontium from wastes. 
the data were obtained to resolve some anomalous results from recent soil column 
and equilibrium tests with unneutralized process condensate wastes from P u r a .  
Soils were used in these tests that were previously leached with aliquots of 
0.1 Irj nitric acid to remove calcium. The equilibrium distribution coefficient 
for  keutralized process condensate waste with acid leached soil was found to 
be more than twice that measured for the same waste and unleached soil. 

Specifically 

Analytical Service 

Crops, such as strawberries, potatoes, apricots, and carrots, are being regularly 
analyzed for 11 elements as radioisotopes. 
are insuff ciently sensitive. 
to 2 x 10 p / c c .  
facilities will be isolated and modified to help meet that goal. 
channel energy analyzer permits saving one hour per Sb-125 analysis in soil. 

The current sr-89 and S r - 9  methods 

Based upon Chemical Research experience, special laboratory 
The 256 - 

Sensitivity must be refined from 7 x 10-8yc/cc -Q 

1 2 3 8 5 1 0  
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FISSION PRODUCT AND TRANSURANIUM ELEDEIVT AND RECOVERY 

Mebtunium Recoverv 

HW-57225 

Laboratory Studies. 
to test 3WB "reduced" flowsheet processing (ferrous sulfamate used to hold 
neptunium in the N state). 
sulfamate scrub, satisfactory runs were made with both four and eight molar 
nitric acid feed. The high acid experiment using a Furex 3WB sample taken 
in May resulted in a high neptunium reflux in the HA system. 
the product appeared in the HAP and H A W  streams after six hours of operation. 
Although not yet explained, this points to the need for more information on 
the kinetics of valence changes of neptunium in nitric acid systems. 

Several miniature mixer-settler experiments were carried out 

With a two molar nitric acid, 0.05 molar ferrous 

One percent of 

The total reflux 2A-28 flowsheet was also tested with the Mini. Concentrated 
nitric acid w a s  mixed with the 2BP stream and fed back to the 2AF as four 
molar nitric acid. 
0.05 molar ferrous sulfamate. 
is to improve fission product decontamination factor and to increase the neptunium 
concentration, the Mini run was carried out to investigate its operation from 
a waste loss  standpoint. 
feed point, using ten Mini stages in the extraction section. 

The final experiment tested the "oxidized" flowsheet. 
molar nitric acid, 0.05 molar dichromate and the scrub, 0.5 mola r  nitric acid. 
The system behaved very vel1 using plant solvent, and no neptunium was detected 
in the waste. 
neptunium concentration and possibly better decontamination factor due to the 
lower acidity. 

The original feed contained four molar nitric acid and 
Although the ultimate purpose of this flowsheet 

The waste loss  was 0.7 percent of the neptunium at the 

The feed was 4.75 

The oxidized flowsheet has sane advantages with respect to higher 

The recovery of neptunium fran Purex 1WW was demonstrated by measuring distribu- 
tion coefficients into 30 percent TBP under various conditions of complexing 
and salting. 
distribution coefficient by a factor of 1.8, probably as a result of both sulfate 
complexing and salting. 

The addition of 0.4 molar aluminum nitrate Improved the neptunium 

Two solvent extraction methods were demonstrated for removal of final traces 
of plutonium from neptunium: 
and TTA in benzene. 

30 percent TBP using ferrous sulfamate reductant, 

Anion exchange was selected as the method for neptunium recovery from the Purex 
concentrate. Several laboratory experiments were carried out to show that 
neptunium could be efficiently loaded from a ferrous sulfamate-nitric acid 
system and separated frcm plutonium. In addition, the use of cation exchange 
to remove plutonium(IV) from neptunium(V) , as a f inal  clean-up, was tested 
and found to give excellent plutonium decontamination factors. 

1 2 3 8 5  I I 
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Neptunium Processing. A four-inch diameter column filled with six liters of 
DOWX 1, X-4 (5d-" - 100 mesh) was installed in the 222-S Building IF cubicle. 
The existing equipment in the cell, tanks, pumps, lines, etc., was,adapted 
to the Ion  exchange unit. 
samicarbazide-nitric acid, two lots of Purex concentrate were successfully 
processed. 

The operation was qate successful. Gas formation in the resin bed was not 
severe and was minfmized by operation under slight pressure with occasional 
degassing. 
probably as a result of inccmplete reduction. 
greater than 0.1 molar ferric iron which, together with the high neptunium 
concentration, gave unfavorable equilibrium conditions for plutonium reduction. 
In both runs further washing and/or separation of the initial elution fractions 
would have greatly increased the plutonium decontamination factor. 

After a shakedown run with ferrous sulfamate- 

The plutonium decontamination factor in the first run was not good 
The feed for this run contained 

A very high beta reading was obtained f rom the first elution samples. 
wss apparently from UXl, which was rather efficiently concentrated In the Purex 
plant. 
thorium is also present. 
made by cation exchange using Dowex 50. 
with NO 

neptunium content. 

This 

There I s  SOM evldcnce that an appreciable concentration of long-lived 

That neptunium oxidized to the V state 
Fina l  purification f rom UX1 and from plutonium was 

gas passed through the resin, while plutonium(IV) and thorium remained. 
The pr o i  uct delivered to 234-5 contained 0.05 percent plutonium based on the 

Neptunium Oxide Reparation 

The precipitation of a one gram quantity of neptunium(IV) oxalate and subsequent 
calcination to the oxide was demonstrated In support of the neptunium recovery 
program. 

Cesium Recovery 

Reasonably complete analytical results have now been obtained on the solid 
material found in Purex plant 1WW. 
silicic acid with lesser amounts of zirconium, chromium, iron, and copper. 
The zirconium is undoubtedly fission product zirconium, and a reported trace 
of palladium is also probably of fission origin. From 50 to 90 percent of the 
zirconium and f rom 9 to 99 percent of the niobium present in Purex feed is found 
in the precipitate. Analyses for plutonium were highly variable, both between 
samples and between laboratories, but Indicated that most of the plutonium was 
in the supernate. 

These show the solid to be primarily 

Another liter of 1WW has been loaded into the cell for an "acid sidg" 
(zinc ferricyanide) run. It wil l  also be used, prior to cesium recovery, 
to test the recovery of plutonium and neptunium from 1 W W  by anion exchange 
as w e l l  as to test 

A paper (€iW-572&) 
accumulated on the 

flowsheets for cerium and strontium recovery. 

was issued srumnarizing the analytical results which have been 
composition of Purex 1WW. 

I 2 3 8 5  I 2  
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Strontium Recovery 

Laboratory work on the use of fuming nitric acid precipitation as a primary process 
for the recovery of radio-strontium from Purex 1 W W  has been concluded and a report 
is being prepared. Briefly, the process consists of bubbling nitrogen dioxide 
and oxygen into 1WW to increase the nitric acid concentration and precipitate 
strontium nitrate. 
re-generate the nitrogen dioxide. Using synthetic solutions and simulating the 
various steps of the proposed flowsheet, strontium yields of up to 80 percent 
were achieved. Attempts at integrated testing were disappointing, however, 
due to difficulty in generating fuming nitric acid on a small scale. It is 
thought that these difficulties are due to the scale of operation and would not 
obtain on a plant scale. Engineering development work is considered warranted. 

Formaldehyde treatment of the waste can then be used to 

Other strontium recovery work has been aimed at finning up a "basic side" 
carrier precipitation process for f u l l  level testing in the 222-S Multicurie 
cell. 

Cesium Packaging Prototype Facility 

Detailed construction drawings for the Cesium Isolation and Packaging Facility 
are approximately 90 percent complete. 

Development work included the fabrication of four test vessels to determine 
the effectiveness of the metal. "0"-ring seal designed for the proposed product 
containers. 
various combinations of elevated pressures and temperatures. Also a work coil 
and the essential elements of the inductively heated ball m i l l  were fabricated 
to determine the performance characteristics of the basic design of the hydrolyzer. 

These seals are to be subjected to a-series of tests which include 

ANALrrICAL Am msTRuMENTAL CHEMIrnY 

Neptunium Titrations 

A preliminary investigation of the analysis of neptunium by controlled potential 
coulometry has shown favorable results from microgram to milligram quantities 
of the neptunium. 
presence of a hundred-fold excess of plutonium and a thousand-fold excess of 
iron without apparent interference. 
were performed using the (NpV/VI) couple and a platinum cathode. The results 
were within three percent of X-ray absorptiometer and alpha count values, but 
the values based upon alpha counting tended to be consistently lower. 

Microgram quantities of neptunium have been titrated in the 

Titrations of two process samples of neptunium 

Coulometric Titration of Plutonium in Dissolver Solutions 

A controlled potential coulometric titration procedure for  the direct detelmina- 
tion of plutonium in HAP0 dissolver solutions has been developed. 
of titration and alpha counting results on several representative dissolver 
solutions are being made and the preliminary data indicate that the method is 
accurate. 
level for a single determination. 

Comparisons 

The precision of the method is f1.0 percent at the 95 percent confidence 
The method is much more rapid than the alpha 
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and isotopic analysis procedure now used for samples of indefinite irradiation 
history. The procedure is briefly as follows: 
200 micrograms of plutonium is added to five milliliters of 1 El HC1 containing 
sulfamic acid. 
and then titrated twice, first to plutonium(Tv) and then back to plutonium( 111). 
The formal reduction potential of the plutonium III/IV couple in the system is 
measured during each titration. The iron in the sample is then titrated and its 
electrode potential also measured. The calculatious include a small iron 
correction using the measured E" formal values in the Nernst equation. 

a sample containing from 100 to 

The plutonium is first adjusted to plutonium(I~1) coulometrically 

New Counting Methods 

Liquid scintillation counting was found suitable for direct counting of Zr-95 
and Nb-95 in mixtures without prior separation from each other .  
counting technique supplements gama scintillation counting which is only 
capable of determining Zr-95 and Nb-95 together because of the nearly equal 
energies of their gama rays. 

This beta 

Noumetallic Materials Testinn 

Five different polyurethane rubber 
Disogrin DSA 6865, and Genthane S $ k e  tested by static immersion at room 
temperature i n  a number of typical separations plant solutions. 
were decomposed by 60 percent nitric acid within one hour. 
were damaged by 10 percent nitric acid during the first 24 hours; however, 
failure did occur in less than one week. 
CAX caused appFoximately 40 percent swelling. A l l  of the samples will withstand 
one hour submersion in Recuplex CAX, Purex HAX, cecbon tetrachloride, and hexone 
w i t h  no damage, but longer exposure to any of these solutions will cause 
serious degradation. 

After 40 days room tempera 
in either regular Plexig la#or Plexiglas 5009. 

Samples (0.032 inch thick) of cementable Rulon(3)were cemented with a one inch 
lap with Eastman 9 l O  adhesive and tested by static immersion at room temperature 
in several solutions. 
immersed for 28 days in 50 percent caustic soda or in distilled water. The 
cemented joints could be peeled apart only with difficulty after 28 days in 
10 percent nitric acid, carbon tetrachloride, Recuplex CAX,  Purex HAX and hexone. 
The sample which was tested in 60 percent nitric acid could be peeled apart with 
relative ease but in direct shear the Rulon broke before the joint yielded. 

(Adiprene B-1, Adiprene B-2, Adiprene C, 

AU. samples 
None of the samples 

Twenty-four hours immersion in .Recuplex 

Good quality gloves can be made of polyurethane rubber. 

e submersion in la@ oil, no changes can be detected 

It was not possible to separate the samples which were 

(1) Trademarks Of du Pout - Adiprene; Greer Industries - Disogrin; General Tire 
and Rubber Company - Genthane. 

(2) Trademark of the 
(3) Trademark of the 

Rohm and H a a s  Company transparent plastic. 
Dixon Corporation filled polytetrafluoroethylene. 
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Redox Silver Reactor 

Studies are in progress to determine cause for failure of the saddle support 
screen in a Redox plant silver reactor during cleaning with hot water and 
2 M sodium thiosulfate solution. 
scFeen is supported on a grid of one-eighth by one inch stainless steel bars. 
Visual examination showed negligible corrosion of the reactor shell, very slight 
attack of the support bars, and severe pitting attack Over the entire screen. 
Laboratory studies indicate the attack was not due to the cleaning solutions 
used. 
screen) in the presence of water vapor at high temperature is underway. 

The one-quarter inch mesh stainless steel 

A study of possible attack by silver salts (which accumulate on the 

PROCESS CONTROL DEVELOPFEN" 

Electrodeless Conductivity Measurements 

The range of the conductivity monitor has been extended up to 4.5 M nitric 
acid. 
concentration of f r o m  0 to 1.4 E, and a 4 m.v. change for a change from 
1.4 to 4.5 M nitric acid. 
is due to a-loading phenomena, even higher concentrations of nitric acid may 
be detectable. 
conductance change; the maximum in specific conductance that occurs at 4.5 M 
for nitric acid, will be the limiting factor. The stability of the oscillazor 
was substantially improved by increasing the frequency of operation. 
955 triodes us in the transmission line oscillator show no ill effects after 

A 26 m.v. change in output voltage is now realized for a &nge in 

It is possible that if the oscillator voltage change 

However, if the phenomenaare strictly due to an electrical 

The 

exposure to 10 !F roentgen gamma radiation. 

Purex HA Column Densimeter 

A hydrcnueter type densimeter located Immediately above the HA Column feed point 
was put into service in the Purex Plant on August 21, 1958. 
appears to be operating satisfactorily. It is sonnewhat m e r  sensitive without 
considerable dampening, but readily responds to density changes. 
and Engineering personnel are currently correlating and evaluating the data 
furnished by the instrument. 

The instrument 

Research 

Looped Tube Densimeter 

Installation of a thermistor in the strain gage bridge circuit has reduced 
temperature error to negligible values. Remounting of the strain gage has 
reduced signal variation due to flow rate changes by a factor of three, w i t h  
only a slight reduction in total output signal. 
the f u l l  scale range to be reduced to 0.100 specific gravity units. 
device is now being installed for  testing on an extraction column line in the 
cold semiworks. 

These charges have allowed 
The 
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Calciner Instrumentation 

All recording aad controlling instruments to be used in the simulation of the 
calciner feed control loop are being installed in the cold semi-works. 
pneumatic unit for operating the four feed control valves during start-up and 
shutdown was fabricated and adjusted for use. 
performance of. the simulated system will begin in the near future. 

The 

Tests to evaluate overall 

IC Column Instrumentation 

I%@! 321 Building, 3-in. glass IC Column has been revised to facilitate its use 
in obtaining data suitable for the development of a IC Column analogue. 
decrease time lag errors, column holdup volumes on either side of the extrac- 
tion cartridge have been reduced to a minimum and the stream analyzers moved 
as close to the column as possible. Conductivity-type instruments have been 
installed in the cartridge and will be evaluated for a flooding detection device. 

To 

NON-PRODUCTION FUELS REPROCESSTI% 

Mechanical Processing Prototype 

Cell Design. 
mechanical processing cell in which fuel elements can be size-reduced for dissolver 
feed. In this cell, saws for end-fitting removal are eliminated and the entire 
chopped fuel element discharges from a shear directly into a dissolver screen 
bucket. Problems of dust control and pyrophoricity are thus minimized. 

Studies were continued for the design of a "minimum equipment" 

Shear Installation. 
Building for the development of fuel element size reduction technology is 60 
percent complete. 
first week in September 1958. 

Installation of a 40-ton hydraulic shear in the 321-A 

Initial cuts on simulated fuel elements are planned for the 

Feed Preparation 

Darex. - 
passivation effects and erratic dissolution rates reported last month. 

In one particular run, 4 M HC1 - 2 M HnO 
contained l/2-inch O.D., 72 mil w a l i ,  t& 304 stainless steel tubing in 2 M Hn03. 
The dissolution did not start until the chloride concentration was 0.6 mol&. 
When half of the stainless steel was dissolved, the aqua-regia addition was stopped 
and the solution w a s  allowed to stand for 20 hours. The solution contained 
insufficient chloride to complete the dissolution. 
was resumed, the remaining stainless steel failed to dissolve Immediately. 
After a period of five hours at boiling, the residual stainless steel started 
to dissolve rapidly and the reaction was difficult to control. Ninety-one 
percent of the stainless steel charge dissolved to a terminal concentration of 
0.8 molar. 

Continued operation of the prototype Dvex dissolver has confinned'the 

was metered to the dissolver which 

When the aqua-regia addition 

Conversely, in a 1 M HC1 - 2 M HN03 solution, l/2-inch O.D. stainless - 
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steel tubing was 99.7 percent dissolved in five hours and a piece of 3/4-inch 
304-L bar stock was 82 percent dissolved. The dissolution proceeded smoothly 
to a terminal stainless steel concentration of 0.4 molar. 

Bench studies have been initiated to find means of activating stainless steel 
that was passive to boiling dilute aqua regia. 
physically contacting the passive material with active stainless steel, carbon 
steel, copper, aluminum, mercury, or vapors from cold, concentrated aqua regia. 
The addition of $, NaOC1, FeCl , N i ( l J 0  ) Hg(N0 ) , and NaN02 were ineffective, 
as was sparging with air or chlarine. 
was observed to evolve some bubbles when placed in contact with aluminum. 
bubbles were seen when contact was made with copper, mercury, or active stainless 
steel. 

Activation was secured by 

$if&ium i! goiling dilute aqua regia 
No 

In other laboratory studies the passivity of stainless steel was' studied as a 
function of varying nitric and hydrochloric acid concentrations. 
passivation was noted in any case in which the dissolvent contained less than 
4 M HNO 
coctainlng low hydrochloric &id concentrations (1 M or less). 
passive to nitric acid solutions containing 2 M HCl-when the nitric acid was 
4 M but not' at lower nitric acid concentration: Those specimens active at 
low hydrochloric acid concentration were also active in 5 M HNO - 3  
Zirflex. Experimental dissolutions of Zircaloy-2 clad uranium dioxide pellets 
have continued under preliminary flowsheet conditions (HW-56752) and alternate 
conditions employing an air sparge in the dissolver in lieu of water boil-off 
for anrmonia purge. 
charge) continue to remain after 11 hours in the dissolver. 
is apparently essentially completely dissolved by a subsequent nitric acid 
dissolution step. 

No significant 

and greater than 1 M HC1. Some steel specaens were passive to dissolvents 
These were also 

- 2 M HC1. - 

Small Bmoubts of oxidized zirconium (5-10 percent of the 
However, the uranium 

A 3-inch diameter glass de-entrainment tower packed with 1-inch stainless steel 
Raschig rings was installed on the pilot plant unit to scout the behavior of 
any zirconium entrained in the off-gases. Only traces of zirconium hydroxide 
were observed in the tower and no localized build-up occurred when the reflux 
was discharged to the pot above the liquid level. 
were calculated at approximately 4 ft/sec. 

Vapor velocities in the tower 

Solvent Extraction 

Solution Stability. 
feeds (W) which could be prepared from Darex Process dissolver solution 
(chloride removed) has been prepared and observed for stability with respect 
to precipitation. In these solutions, uranium to stainless steel ratios 
f rom 0.5 to 5 ,  uranium concentrations f rom 0.5 to 2.0, and free nitric acid 
concentratious from 1.0 to 4.9 were employed. Many of these solutions are 
stable. However, all of the stable solutions are at l o w  pH (ca. 0) compared 
to that of currently. used Redox IAF (ca. 1). Other solutions%mulating Redox 
IA Column feed point cohditions (IAFSrand waste raffinate ( L A W )  were prepared 

A large number of solutions simulating Redox LA Column 
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assuming the above IAF campositions and Redox HW No. 4 flowsheet. 
were observed for stability toward precipitation. In addition, several mini 
mixer-settler runs have been made using some of the above IAF solutions and 
HW No. 4 conditions to observe stability of the aqueous phase in the IA Column 
extraction section. No instance of instability in the extraction section not 
predicted f rom instability of the I A F  or corresponding I A W  has been observed. 

Simi lar  Redox process solution stahility studies are in progress for feeds 
which can be prepared *can nitric-hydrofluoric acid (Niflex) dissolution of 
stainless steel clad fuels. 
be prepared having a pH more nearly that for current Redox IAF than attainable 
with Darex feeds. 
and other stainless steel components by fluoride present in these solutions. 
Precipitation of the hydroxides or hydrated oxides of these metals at higher 
pH is prevented. 

These also 

- 

Preliminary data indicate that stable feeds can 

This obserpatioa is attributed to the ccarrplexing of iron 

Batcch Contact Studies. Batch contact studies were started to determine fission 
product distribution under R e d o x  IA conditions using simulated Darex IAFS 
spiked w i t h  P u r a  plant dissolver solution. 
ratio, and total salt strength are the variables under consideration. 
analytical data are not yet available. 
in gross gamma Eo by a factor of about 100 as the acidity is decreased from +1.0 
to -0.3 M. 
tions salating Redox No. 

Acidity, U/stainless steel mole 
Complete 

Preliminary numbers indicate a decrease 

The 3: at -0.3 M acid was less than twice that obtained when condi- 
flowsheet were used. 

Uranium extraction from simulated Darex-dissolved Redox feeds was also studied 
in batch contacts. 
higher than obtained under Redox No. 4 flowsheet and indicate no difficulty 
in obtaining adequate uranium recovery. 

Distribution coefficients. obtained were all as high or 

Packed TBP Solvent Extraction Columns. The relatively low "C" column flooding 
capacities reported last month were increased by 30 to 70 percent by employing 
graded and "zebra" packings. For example, the flooding capacity of the column 
was increased from the 700 gal/hr.ft.2 secured with a uniform 1/2-inch stainless 
steel raschig ring packing to 1040 gal/hr.ft.2 by removing 3-l/2 feet of packing 
from the bottom of the column and replacing only the uppermost two feet with 
one-inch stainless steel raschig rings. Other packing configurations employing 
alternate bands of fluorothene and stainless steel raschig rings flooded at 
throughputs from 9 0  to 1440 gal/hr.ft.* Efficiency studies employing dilute 
C Column conditions are underway; however, color line observations and waste 
loss determination have indicated the efficiencies of the graded and "zebra" 
packings are comparable with that of uniform packings. 

Redox Processing of NPF' Feeds. 
Chemical Technology Division, O a k  R i d g e  National Laboratory, to provide 
semiworks scale demonstration of the basic feasibility of processing NPF fuel 
feedstock in packed columns under modified Redox conditions. Similar demonstra- 
tion at HAP0 would require large expenditures to provide the necessary explosion 
proof facilities. 

Preliminary arrangements have been made with the 

It is anticipated that the studies will start in September. 

1 - 2 3 8 5  1 8  
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Cr i t ica l i ty  Study Materials Preparations 

During the unloading of the first set of tanks (containing UO , polyethylene 

build-ups were observed i n  several of the tanks. 
tanks t o  provide for pressure re l ie f  and sampling prior t o  future loadings, 
both t o  identify the problem and t o  eliminate any potential hazard. 

It is  believed that  the pressure build-up i s  not characteristic of the materials 
employed in  the present expcriments but rather has not been previously detected 
because of the containers used in previous experiments. 
seals and would probably remain a t  atmospheric pressure at  a l l  times. 

pel le ts  and trace amounts of water) after testing in  the PCTR, 3 minor pressure 
Revisions are  being made t o  the 

These had much looser 

Non-Rigid Fuel Cores 

A summary report ent i t led,  "Bismuth Slurries as Reactor Fuels," EW-57161, has 
been written. 

Mercury Isotope Separation 

Results of the isotupe separation experiment reported in  HW-56640 C ,  have been 
received from Consolidated Electrodynamics. A separation factor for Hg-204 
(related t o  the s ta r t ing  material) of about 1.0035 was obtained, which is  
about 50 percent of that obtained by Harkins (see HW-54812). 

BIOLOGY AND MEDICINE - 6000 PROGRAM 

Analysis of Reactor Effluent Water 

Decay counting techniques were used t o  measure the individual cerium radio- 
isotopes from two reactor effluent water samples because of the importance of 
the long-lived Cc-14.4 - Pr-144 in hazard estimations. 
below. The Ce-14.4 - Pr-144 values are s t i l l  preliminary and may be changed a 
few percent by resul ts  of continuing decay measurements. 

The resul ts  are  tabulated 

Concentration f i  ml-1 x 106 
Isotope Sample 1 fl  Sample 2 

0.48 
1.2 
0.13 
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Analysis of Radioactivity in Urine 

A large sodium iodide scintillation well crystal which can accept a 500 m l  
sample in its well is under test for application to direct counting of radio- 
isotopes in urine samples. Fifty percent of the gamma rays from 13-137 are 
counted in the photopeak w i t h  a background counting rate of about 50 cpm. 
This sensitivity appruaches that of chemical isolation and beta counting methods, 
yet requires no sample preparation. 
radioisotopes and should prove especiaJJy suitable for  volatile radioisotopes 
such as Ru-103 - RU-106 end 1-131 which are lost in usual bioassay sample 
preparation methods. 

Radiation Damage Inhibitors 

This technique will be tested on other 

Studies indicate that salts containing organic anions are good protective agents 
for inhibiting radiation induced bleaching of aqueous erioglaucine solutions 
since the negative charge on the anion increases the electron density throughout 
the molecule. In addition, the anion forming group in the molecule tends to 
solubilize the ccsPpound in water and, thus, increaeesits utility far protecting 
aqueous systema . 
Geology end Hydrology 

A w e l l  drilled in the PRTR site for process nater &s sampled during drilling 
and during a pump test. Knowledge of the vertical distribution of uranium 
conternination in the ground water permitted development of aquifers showin 
only low contamination. The pump test disclosed the presence of 6.6 x 10-8 
pc U/cc in the water, about one-fifth that in the nearest shallow well. A 
f e w  water level measurements made during the pumping test were used to estimate 
the average permeability of the aquifer beneath the site. 
by a contractor to establish the potential water supply from a well near the 
PREl installation. 

The test was performed 

e measurements made Indicate an average permeability of 
about 1600 gal/day/ft ?! for this undifferentiated Ringold aquifer. 

Laboratory model tests are In progress to collect data to demonstrate the 
applicability of the recently developed, unsaturated flaw formula. 
consists of a thin vertical bed of sand, simulating a vertical slice through 
a crib. 
determined by means of tensiometers installed in the vertical face of the model. 
Tests thus far completed with the model were designed to evaluate the tensiometers 
constructed for measuring moisture content in an equilibrium model crib system. 

The model 

The moisture content of the bed at various points beneath the crib was 

Field Apparatus Development 

Additional surveys were made with the vertical field magnetometer to investigate 
this method of determining basalt features. 
basalt ridges of interest and further delineated previously surveyed formations. 
Effort to establish relations between magnetic intensity and depth to basalt 
was not successful. 

The surveys located additional 
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The thermistor ground water velocity meter was tested in a sandbox model w e l l ,  
Flow achievable through the model was too low to properly evaluate the instrument. 
These tests indicated, however, that actual wells give more stable response with 
less background than the model w e l l  tested. 

Ground Waste Investigations 

A soil column test utilizing a =-foot long, 2 cm diameter column was completed 
as part of the research to evaluate the influence of column dimensions on the 
breakthrough data. The results of this test are very close to that obtained 
for a 120 cm column, indicating the minor influence of the length of column 
used. The slightly more rapid breakthrough observed for columns of less than 
l.20 cm in length is believed to result from differences in the packing of the 
larger columns. The similarity of the breakthrough curves for different size 
columns tends to indicate the applicability of short column tests for the 
evaluation of crib life. 

Soil Chemistry and Geochemistry 

Research is in progress to find mineral bed reactions for the decontamination 
of acid waste solutions. Certain wastes, such as the 2-Plant laboratory and 
process waste, form undesirable precipitates when neutralized to an alkaline 
condition. Samples of th s waste at a pH of 2.0 ware found to be decontaminated 

through beds of crushed bauxite. 
none of the plutonium. 
phosphate was added to the waste. 
not known but tests indicate that Pu occurs as an anion in these acid wastes. 

with a dF greater than 10 t when phosphate was added and they were passed 
At a pH of less than 1.0 bauxite removes 

A dF of about lo2 was obtained with a bauxite bed when no 
The mechanism of the reaction involved is 

C h s c a l  Research and Development 
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BIOLOGY OP?BATION 

A. There were no significant changes in personnel or organization curing August. 

B. TECXHMICAL ACTIVITIES 

FISSIOKABU IfrnE3IIALS - 2000 HloGRAM 

BIOLOGICAL MONITOEING 

Atmospheric Cont amhat ion 

Concentrations of I1J1 in thyroid g l a m s  of jack rabbits were about the 
same as one year ago. Values were as follow: 

Collection S i t e  
yc/g Thyroid 

Average hXilrpua Trend Factor 

Fission products were present in tissues of rabbits in the following 
amounts which were about the same as one year ago: 

Sanple Type 

Bone 

Feces 

Liver 

pc/g Tissue 
Trend Factor Average 

5 x 10-5 - 
& x 10-5 

7 x 10-6 

Columbia River Contanination 

Contamination levels f o r  beta emitters are  as follow: 

pc/g w e t  w t .  t issue 
Sample T y p e  Collection S i t e  Average Trend Factor 

M i n n o w s  (entire) Hanford L x 10-3 ..I 

whitefish flesh F-1 1 x 10-3 Not sampled in July 

Whitefish f lesh  Ringold 7 x 1 0 4  n 

Effect of  Reactor Effluent on Aquatic Organisms 

During the past  eleven weeks effluent frm the 100-F reactor at a strength 
of 3 per cent was monitored with juvenile rainbow trout. The adverse effect 
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of  this concextration of  effluent has been greater than w a s  anticipated from 
previous monitoring and might well be associated w i t h  the unusudly high 
temperature of Columbia River water this year. 

A t e s t  which has been ruder way t o  determine the usabi l i ty  of well water f o r  
toxici ty  studies at W gcplqtic Biology laboratory has thus f a r  served only 
t o  show of mechanical dif 'ficulties in the pumping and supply system. It is 
hoped *at these conditions are now corrected 50 that 'che t e s t  can be re-run 
urxier more favorable circumstances. 

BIOLOGY A D  MEDEINE - 6000 PFQGRAM 

. ME3%BOLISM, T(XICITY, AND TUNSFER OF RADIOACTIVE PIAT3IIALS 

Phosphorus 

Equiplent and techniques are b e h g  revised td measure the change in m o v e r  
rate of P32 in trout d e r  different temperature conditions. 

P a r t i a l  evaluation af data obtained in the r a t  on d i s t r i h t i o n  and retention 
Of P32 in the ovary as canpared to bone indicates that irradiation of genetic 
t issue iuight w e l l  pmve more c r i t i cd .  than irradiation of bone. Radiation dose 
t o  the r a t  ovaxy &ring chronic sure is about one-third that t o  the bone, 
assrxfhg uniform distribution 0 f y 2  in ovary and bone. % a t r i b t i o n  of P32 
in the ovarg, as  indicated autoradiographs is very non-uniform, tut the 
effect  of t h i s  non-uniformity in terms of  irradiation dose to genetic material 
remains to be evaluatkd. w i t h  regard to effects on the present MPC there is 
the question of extrapolation t o  the human, and the k t h e r  complication that 
the present MPC is ratbr arbitrarily established without direct  reference to 
the radiation dose t o  bone. 

Sk-day-old r a t s  retain@ a f t e r  & hours 95 per cent of an h t r a g a a t r k a l l y  
administered dose of zn . The liver contained 23 per cent of  the dose. 
Highest concentration-of Zn65 w a s  in the l iver  which exceeded the concentration 
in pancreas by a factor of 3, in bone by a factor of h, and in lung and spleen 
by a factor of 5 .  &h&t rats, by comparison, show a &-hour retention of about 
12 per cent o f  fed Zn . 
Strontium 

The f i rs t  segrnent of a study to compare the uptake of %9O in fish from water 
gui from food w a s  completed during the month. 
since all saaples are  now being stored pending secular equilibrium. 

A t o t a l  of ten pigs, raufng in age from 75 days t o  23 years, have received 
single o r a l  cbses of srz 
10 to ls-day periods. 
t issue concentration of..Sr90 a t  autopsy are as fo l lows:  

bsults are not yet available 

a& the excretion pattern has been followed f o r  
rrelimFnary results of the excretion pattern and of 

UNCLASSIFIED 
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Bone h d  the highest t issue act ivi ty  in all ten animals, with 75-day- 
o l d  animals having 1 2  per cent, 115-day-old 28 per cent, and 24-year-old 
pigs ha- 4 per cent of the adninistered dose in bone. 

The pi tui tary gland in 9 out of 10 animals showed a t issue concentration 
generally higher than aqy other s a f t  t issue.  

The 75-day-old animals were cross-bred pigs from a Palouse-Miniature swine 
cross, which could explain 
US-day-old gmup which were pure Palouse strain. 
investigated. 

s f e c t  of variation in the Sr/Ca ra t io  on uptake of sr90 and -45 was 
evaluated with bean plants grown in nutrient solutions. 
sum of  the cations w a s  held constant by increasing % as Ca decreased. 
the other no carried Sr w a s  added as Ca concentrations were decreased. 

difference in uptake as compared t o  the 
This possibi l i ty  w i l l  be 

L.l one ser ies  the 
I n  

Plant f ie ld  was reduced below control values o n l y  in solutions containing 
Sr/Ca ratios of one o r  more, indicating t h a t  under these conditions strantiurn 
interfered with Ca uti lbiation. 

Uptake of c& and sr90 waa not affected by changing ra t ios  of Sr/Ca. 
when 
of Ca@ and 
w a s  in leaves wereas  -e greatest re la t ive  increase in ~ r 9 0  conccintration was 
in roots. These changes were reflected in (observed r a t i o )  c(Sr90/C&) 
P~ t / ( s r90 /ca45)  ' . s a l u t a ]  values and showed a selective translocation of 
Cab5 a8 cornparad-with SA0. 

Only 
e concentration of cations decreased, by decreasing ca, w a s  the  uptace 

increased. %e greatest relative increase in Cau concentration 

Bean, barley, and radishes grown successively on soil treated w i t h  C a C l z ,  
CaSO , and 0 3  showed no changes in OR values *ich were s t a t i s t i ca l ly  
signhicant.  The average values suggest tha t  cacO3 m a y  be s l ight ly  more 
effective in depressing the OR than i s  C a C l 2  or CasO4. 

Plants gmvn on soils deficient in calcium respond most favorably, as 
judged by depession of S#O uptake, t o  gypsum or lime treatment. 
the depressed Sr90 uptake there is also an increased yield o f  plant matter. 
In a t e s t  with cinebar soil nitrogen concentration was varied t o  
while calchut w a s  held ccmstant. Under these concentrations of S 
material was unaffected by changes in Jrield indicating tha t  accumulation of 
Sr9* is  plpportional. t o  growth but concentration of Sr9O is independent of yfeld. 

Accompanying 

1 2 3 8 5 2 b  

Y Final harvests of barley from milliacre plots, contaminated w i t h  1 and 10 
5@/p10t four years ago, sbw ~ r 9 0  concentrations o f  2 x 10-3 axxi 7 x 10- 
microcuries per gram vegetation, respectively, from 1 and 10 mc plots. 
Slightly higher uptake was noted in cultivated canpared to uncultivated plots. 
Lack o f  proportionality to initial contamination will be investigated. 

UNCUSSIFlED 
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Iodine 

The Q/b ( ra t io  of radioiodine in the thgro id  t o  the quantity fed daily) of  t h e  
experimental sheep for the mntb of August shows a general increase due t o  

- 
terminal stages of l a c t  t ion axxi be ing weaning of lambs and borderling 
biological effect  of IIT1 a t  1 . spc  

Breeding of the eleven adult Palouse swine on chronic 1131-feeding regimens 
and of the six control animals w a s  in i t ia ted  t h i s  month. 

A surrey of the pig t h p i d  monitoring instxument w a s  performed by a 
Raciiological Physics Fellow. 
f r o m  one t o  seventy-five microcuries, uere checked and the CM/pc noted. 
It w a s  found that over this range the counts did not vary appreciably, 
tending t o  decrease s l i g h w  a t  the higher levels . 

Various sized 1131-~ikea pel le ts ,  ranging 

Blood volume deteminations in Palouse swine of  different ages and weights 
were made using radio-iodinated serum albumin. 
two different age groups; i.e., s i x  animals between 7 and 8 months of  age 
and f ive animals between 2 and 4 years of age. 
per 100 grams of body weight was 6.5 atxi 5.3 a, respectively, for the two 
groups. These results are slightly higher than those reported by Hansard, 
e t  al., in their work in which they used P32-tagged red ce l l s  for determing 
~oodvolunses  . 

Determinations were made on 

The blood volume i n  ml of  blood 

Tungsten 

Twenty-four hour retention of i n t r a g a s t r i c a y  administered ~ 1 8 5  w a s  2.5 per 
cent of close; somewhat higher than prevlously reported. Thirty days after 
administratLon, 0.25 per cent o f  the dose remained in the rat, of  which 67 
per cent w a s  in the skeleton and 12 per cent in the spleen. 
half- l i fe  in IAe swen w a s  appraximately 40 days; in the bone, aIjproximately 

The biological 

20 days. 

PlUtOnium 

Experiments were performed to  determine the effect  of route o f  aaministration 
of CaNa3 m A  on its effectiveness in prefenting the deposition o f  plutonium 
administered to rats as the ci t ra te ,  one hour previous to  DTPA treatment. 
Three-teuths millimole Ca Na3 DTPA w a s  administered intragastrically,  
intravenously, intramuscularly, intraperitoneally, or subcutaneously. 
retention w a s  masred in fesur, liver, kidney, s e e n ,  ana remaining carcass 
af ter  four dags. Excreta were collected, but have not yet been analyzed. The 
intragastric route was markedlyless effective than other routes w i t h  respect 
t o  all  t issues analyzed. 
with intravenous administration having a s l ight  edge. 
plutonium in the intravenously treated animals was 8.6 per cent of the administeEd 
dose. 

Plutonium 

The other routes were of canparable effectiveness 
T o t a l  retention of  

UNCLASSIFIED 
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Radioactive Part ic les  

Mice were t reated with 

D-5 

erosols of  N a C l ,  atropin , H2S, C02, alpna- 
naphthyl-thiourea, C02, SO 
pulmonary deposition of R&60 
show promise of hastening the removal of inhaled insoluble par t ic les .  
experbents w i l l  be repeated using both mice and dogs. 

AgNO3 o r  H202 a t  intervals f o r  two weeks after 
ar t ic les .  One month l a t e r  the treated 

mice ahmed body burdens of Ru $ %  0 half those of the controls. These agents 
The 

Preparations for exposure of  dogs t o  Pu23902 dusts are  nearly completed, 

Fallout 

Vegetation samples collected during June from stat ions in Washington, which 
are  representative of different environmental conditions, contahed 
measurable amounts of K40, Cap, c&h-p&l&, b95-Nb95, &03, &106-fi106, 
and dalko-~&O. 

Relative Biological dffectiveness 

RBE values of 0.9 to  1.0 were obtained f o r  H3/P3* on non-dividing yeast 
calls,  measured by per cent of c e l l s  kil led.  
obtained w i t h  growing c e l l s  and suggest that neither growth nor the more 
complex medium associated w i t h  growth affect the EBE value. 

Teats f o r  Abi l iw to Sense Ionizing Radiation 

An experiment has been in i t i a t ed  to test the a b i l i t y  of D. melano a s t e r  
t o  avoid areas of radiation. A two-sided l u c i t e  cage pkits + i e s  t o  move 
freely from areas.& radiation t o  areas f r ee  of radiation. Flies which show 
an avoiciance reaction w i l l  lay their eggs on the non-radiation side and 
they should have a select ive advantage over flies not detecting radiation since 
eggs l a i d  in the  radiation f i e l d  will largely be kil led.  
sensit ive population should develop if there are  even a few f l i e s  which are  
initially able to  sense and avoid the radiation f i e ld .  

These are  identical  with values 

hiith time, a 

Manager 
BIOLOGY OPERBTDN 

HA Kornberg:es 
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D. Lectures 

a. Papers presented a t  meetings 

X. J. B&, IFlazards of Inhaled Radioactive Particles," August U, 1458, 
International Congress of Radiation Research, Burlington, Vermont, 

J. J. D a v i s ,  "F&ciioisotopes i n  Columbia River Organisms,tt August 12, 1958, 
International Congress of Iiaciiation Research, Burlingtan, Vermont. 

R. F, Pamer, "Effect of aietary calcium Level on a e  #et&lism of ~ 2 0  
and C a k s  in the Mature Ra t , "  International Congress of Raaiation Research; 
August 12, 1958, Burlington, Vermont, 

Gastrointestinal T r a c t  of Rats," August 12, 1958, Burlington, Vexmont, 
International Congress of & d a t i o n  Research. 

R. C. Thompson, "TheSignificance of  Calcium in the Evaluation o f  the S g o  
Fallout Hazard," August 1 2 ,  1958, International Congress of hadiation 
bsearch, Burl ington, Vermont. 

Autoradiographic b thod ,"  August 12,  1958, International Congress of 
Radiation Research, br l ing tcn ,  Vermont. 

F. P. Hungate, "Relative Effectiveness of seta Radiations on Cellular 
- Mechanisms,? &gust 12, 1958, International Congress of Radiation 

hseamh,  &Irlington, Vermont. 

R. T. O'Brien, "Post-Irradiation Relaase of Phosphorus by Yeast," August 
.12, -1958, International Gongress of Radiation Research, Burlington, vermon 

M. F. Sullivan, "Radiation Effects on Nucleic k i d  Pietabolism in the 

N. L. Dockum, "Detection of Plutonium Contamination in Humans by the 

D. G. Watson, "Effects of Chronic Feeding of Phosphorus-32 on Rainbow Trout," 
August 12, 1958, fn te rna tbna l  Congress of Radiation Research, &rlington 
Venmnt . 

li. L. Dockum, "Autoradiographic Techniques in Biological Research," +st 
18, 1958, Washington U. C., B io logica l  Photographers Association. 

W. J. Clarke, "Studies in Rariibiologyn, August 17, 1958, Am. C O I L .  of Vet. 
Toxicologists, Philedelphia, Pa. 

wst 5 - M. F. Sullivan, W. J. B a i r ,  D .  G. Watson (Presented papers l i s t e d  

August 6 - N. L. Docktun, F. P. Hungate (Presented papers l is ted above) 
above) 

August k - W. J. Clarke - Raciiauon Tumorigenesis - (Radiological Physics 
F e l l o w s )  
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E. Publications 

a. HW D o m t s  

Palmer, B. F. and 19. F. Sullivan, '!Effect of Intestinal Tract Irradiation 
on Serum Pmteins of the Rat," Uocument HW-564I.lr (-UNcLBsSIEED) 
J ~ n e  17, 1958. 

b. ,W Uocuments ( internal  dis t r ibut ion)  

Foster, R. F., nThe dffect an Fish of Increasing the Temperature of the  
Columbia River," U o c u m e n t  HH-54858 (SECRET) iviarch a, 1958. 

C. open Literzture  

D a d s ,  J.J. and R. F. Foster, "Bioaccurrmlation of baaioisotopes Through 
. -tic food Chains," E C O ~ O W  - 39 (3) 530-35 (July 1YS8). 
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-0NS RXSEARCH AND SYNTHESIS OPEEMTION 
MONTHLY REPOFtT 

August, 1958 

There were no changes in personnel i n  August. 

oPm!rIoNs RESEARCH ACTIVITY 

Work on the evsluation of the capi ta l  expenditure program was delayed due t o  
vacations, t r i p s  and other commitments on the par t  of the study members. 
m a l  ac t iv i ty  on this program w i l l  be resumed early i n  September. 

Work i n  connection w i t h  uranium pricing and HAP0 input-output response simu- 
l a t ion  models was continued. 

Nor- 

CPD Control Studx 

The feas ib i l i ty  of using large material balance areas for  accountability control 
coupled with adequate material control within these areas is being examined in  
the Z Plant. 
and 111) 
Recuplex Extraction) appears t o  require 1) the adoption of an inventory procedure 
based on the -0 ( l a s t  i n  f irst  out) principle for Product Recovery Feed Storage 
and 2) an internal material control system that provides infomation regarding 
process recovery according t o  both the type of material (s lag  and crucible, 
skull, fluoride sweeps, etc.) and the t- period during which this material 
was generated. 

The combination of the Process Chemistry Operation (Tasks I, I1 
and the Product Recovery Operation (Mssolving, Metal Recovery, and 

The special study concerned with the frequency of bias corrections for account- 
a b i l i t y  purposes based on results from the analytical  laboratories is nearing 
completion. A report on this w i l l  be issued during September. 

Work on the 2 Plant Information Study has been primarily concerned w i t h  a de- 
tailed description of the casting and machining process as it now exists.  A t  
the same time considerable e f fo r t  has been expended toward designing the logic 
of the process. This work was also s o m e w h a t  hampered during the month due t o  
other demands on the team members. A document integrating the meeting minutes 
and other materials prepared by team members w i l l  be issued soon (distribution 
to  team members only) t o  provide them with an up-to-date record of all activi- 
ties. 

Other 

Personnel of the Standards Engineering Operation of ZPD are presently checking 
the applicabili ty of suggestQd inventory control models on a random sample of 
100 IPD spare par t  items. 
greatly assist responsible personnel i n  set t ing inventory levels and minimizing 

- 

Indications are that the fonmrlas involved w i l l  



spare par t  costs. Personnel of the Expansion Operation of E D  &e also 
reviewing the models for  potential  use i n  an NPR spare par t  procurement 
program. 

Work continued on the problem of determining whether the methods of Oper- 
ations Research can be applied in  evaluating the effectiveness of 
communication campaigns or  other programs of sn employee relations nature. 
Due t o  the absence of reliable criteria on which to  base the measurement 
of the di rec t  effect of a campaign, it is questionable whether objective 
methods of analysis can be usefully employed. 
c r i t e r i a  is diff icul t  because of inadequate knowledge of tbs many factors 
affecting motivation of personnel. 

The development of such 

S!DlTIS!CICAL AND MATBIEMATICAL ACTIVIaES 116 SUPPORT OF RESEARCH PROGRAM 

2000 Program - Reactor 

Assistance was requested i n  evaluating data from a number of 
experiments t o  iwestigste the physical properties of zirconium alloys as a 
function of temperature, stress, and time. Current e f for t s  are directed to- 
ward establishing the m c t i o n a l  dependence of secondary creep and s t ress  
rupture time on temperature and stress for  both annealed and cold work z i r -  
conium alloys. 
efficiency of future physical properties experiments in  the sense of pro- 
viding maximum useful informstion per experimental unit .  

NPR design 

Knowledge of such a functional form would enhance the 

The solution was obtained t o  a typical boundary value problem which involved 
the Fourier -Hermite expansion of a given function. 
the study of radiation damage t o  the crystall ine structure of graphite. 

This problem arose i n  

4000 Program - PRP 
An expression involving complete e l l i p t i c  integrals was set up and evalu- 
ated f o r  a member of the Physical Metallurgy Operation. 
used t o  compute the volumes of complicated geometrical configurations in  
connection w i t h  the program t o  study the mechanism and effects  of swelling 
of uranium fuel.  

These integrals are 

6000 Promam - Biology 

Work continued on the construction of an optimum sampling scheme for  the 
detection of malignant lung tumors i n  mice which have been maintained on an 
administration of carcinogenic agent. 

Work continued on the development of a multi-compartment migration model with 
chronic feeding t o  describe the behavior of radioactive tracer par t ic les  
within a closed biological system. 
mathematical model has been completed. 

A rough draft of a formal report of the 

1 2 3 8 5 3 3  
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STATISTICfi AND MATBEMATICAL ACTITITLES FOR TBE PRODUCT DEPPRTMENTS 

Process Control (Fuels Preparation Department) 

The proposal submitted t o  FPD personnel during July concerned with continu- 
ously experimenting about the region of current process operation in  
attempting t o  gradually approach an optimum set  of operating conditions has 
been w e l l  received. A series of meetings with those concerned with sett ing 
up this "evolutionary method*of operation w i l l  begin i n  September. 

Process Experimentation (Fuels Preparation Department ) 

An experiment was designed t o  evaluate the effects  of f ive process variables' 
on t o t a l  bond count of a fuel  element, each variable having two levels  assigned 
t o  it. Since it was not feas ble  t o  gather data a t  each of the 32 sets of c m  

xhich permitted an evaluation of all main effects  and first order interactions, 
the necessary degrees of freedom being furnished by replicating a t  each set of 
conditions. The resulting data were analyzed as requested. 
within each c e l l  suggested that a logarithmic transformation of the data would 
be necessary i n  order t o  a t t a in  homogeneity of variance and normality. 

di t ions necessary i n  a f u l l  2 5 factorial ,  a one-half replicate was designed 

The replication 

Further experimental data were analyzed t o  evaluate the effects  of quenching 
methods on braze layer porosity. 

Recommendations were given on the types of data t o  col lect  i n  order t o  determine 
the variables which might be related t o  abnormally large diameter growths of 
canned fuel elements. 

Production Tests ( P T I  and FPD) 

A report was issued presenting the results of an analysis of dimensional dis- 
tor t ion data from production test IP-95-A-79 MT. 
cerned with evaluating I and E fuel  elements designed fo r  use i n  BIY-sized 
process tubes. 
were also available. 
made the data part icular ly  informative. 

This test was primarily con- 

Measurements from control tubes f i l l e d  with sol id  fuel  elements 
The wide range of exposures associated with these tubes. 

An analysis is  being made of data f r o m  production test E-120-A-94 FT. 
test was run t o  compare the performance of ingot w i t h  low hydrogen dingot fuel  
elements. 

This 

Final Product Specifications (CPD) 

A recommendation was made that the existing tolerance limit statements used t o  
demonstrate conformity of the f ina l  product t o  plutonium content specificatim 
be replaced by a procedure i n  which each individual par t  is accepted or  re- 
jected based on the measurements associated w i t h  that particular par t .  
action has been taken as yet  i n  response t o  this proposal. 

No 
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O T E R  STATISTICAL AND MATHEMATICAL ACTrVITIES 

Activit ies for  Other Departments 

Consulting services were provided t o  the Atmospheric Physics Operation during 
the scoping stage of an Air Force contract deposition and diffusion study. 
Such services w i l l  continue during the design, experimentation, and analysis 
stages of this study. 

S t a t i s t i c a l  evaluation of follow-up studies on Radiation Protection Operation's 
Eastman versus duPont persoaal monitoring fi lm evaluation program was in i t ia ted  
this last month. 

Assistance in  analyzing and presenting results of a PBM survey and in  pre- 
senting industr ia l  medical information fo r  a business review were provided for  
the Relations and U t i l i t i e s  Operation. 

Activit ies within HLO 

Consulting senrices w e r e  provided t o  personnel of the Employee Compensation 
Operation on the relat ive advancement rates of exempt employees with respect 
to their years  of training in  the different  sc ien t i f ic  and engineering dis- 
ciplines. 

A s t a t i s t i c a l  analysis was made of f i l m  badge data which compared density 
with neutron and with &8mma exposure. 
data and a conversation r a t io  was developed between the two types of exposure. 
Also, the  procedure was giiren fo r  separating measurement error  from process 
e r ror  i n  the analysis of film badge data. 

A regression analysis was made on the 

OFFSITE: VISITS AND VISI'PORS 

W. H. Bloodworth of the Operations Research and Synthesis Consulting Service 
i n  New York v is i ted  the group on August 19, 20 and 2 l  for  a review of the 
operations research programs. 

C. A. Bennett spent August 25 and 26 in  Washington, D. C. discussing Washington 
Designated programs. 

R. L. Bas- attended the Western Regional Meeting of the American Economic 
Association a t  PuUman, Washington on August 1 5 .  

W. L. Nicholson spent A u g u s t  22 a t  the Argonne National Laboratory, Lemont, 
I l l i n o i s  discussing computatfusltechniques and specifically the workings of 
the SHARE organization, with D r .  Richard F. King and Dr. W i l l i a m  Miller of 
the Applied Mathematics Division; August 25 i n  Washington, D. C. consulting 
on Washington Designated programs; August 26 t o  28 attending the annual 
meeting of the Ins t i tu te  of Mathematical S t a t i s t i c s  a t  Cambridge, Massachusetts; 
and August 29 discussing operations research and s t a t i s t i c a l  problems with the 
Information Study Section of the General Electr ic  Research Laboratory a t  
Schenectady. 

Carl A. Bennett, Manager 
OPERATIONS RESERACH 

AND mTHEs1s 
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A. FISSIOXABm - 2000 PR- 

1. Neptunium-237 Processing 

Work was begun on the possibi l i t ies ,  t.lm.I, and costs of decontamination and 
recovery of irradiated and unirrsdiated neptunium-237 and p1utonium-238, !Zhe 
neptunium could be recovared from exist- separations plant p c e s s  streams 
by rather simple and in-ive equipent.  The processing of the irradiated 
neptunium, on the other hand, will require special f ac i l i t i e s .  kwestlgation 
of provisions of  8maU and special  f a c i l i t i e s  in the Hot Semi-works i s  being 
emphasized. An "A B C" type solvent extraction systemwith eepwate anion 
ex-e beds fo r  isolation, purification, and concentration of the two 
products appears most feasible a t  this stage of the study. 

2. Pavtr Reactor Fuel Processing 

Work WBB continued on the study of fecillties and costs involved in providing 
the required flexible power reactor fuel processing f a c i l i t i e s  in 221-U plant, 
Eqylpxent suitable for dissolution of stainless steel, zirconium and aluminum 
dad fuel e I 1 t s  is required, W i t h  the establi&nnent of Hastelloy-F 88 a 
suitabh m e t e r i d  of construction resis tant  t o  B N ~ - H F  (~iflex process), 
facilities constructed cb this m a t e r i a l  which coILLd do the equivalent dis- 
801*10n Job of the Derex and Z i r f l e x  equiplaant w e r e  found t o  cost $l,lOO,OOOo 
As reported last mnth, such f a c i l i t i e s  for the Darex and Zlrflex process com- 
bipetion w o u l d  cost $3,000,000, By a 
mderate incresse in costs the EasteUog-F system could also be mede flexible 
epough t o  provide for tfie operation of the -ex process w h i c h  nay be preferred 
for 8ome fuels, six cells in 221-U w o u l d  be requirsd for the Thrax-zirfluc 
prrocess eq&ament; three would be re- for the N U h x  process (EHOyHF 
wocess with or without facilities t o  provide for suliu). 

(Both costs are study etsge estimetes.) 

These study stage estimstee do Mt pr0vId.e far heed-& fuel elQtent handlbg 
f a c i l i t i e s ,  transport of fuel solutions t o  Redox or  receiving f a c i l l t i e s  a t  
Redox, S ~ i c a n t  operating costs such as chemlcale and waste storage have 
not yet been iwestlgated. 

B, REAnaRIIBvELopM&IQL!-4OOOpRoc;RAM 

1. Plutonium Recycle Program 

Plutonium $valuation 

Progress eontinuad on tha conpriaon of pl*onirrm w l t h  uranIu~-235 as a 
source of uniform enricbmnt in uranium-238 reactor fuel. Rcviaus com- 
parisons which have shown plutonium t o  be a superior fuel (on the basis 
of providiag 8 longer burnout, higher EIWD/T) have employed a constant 
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and equal value of the factor,  r, defined a s  the ra t io  of epithermalto 
thermal neutrons. The factor,  r, is not only a f’unction of the l a t t i c e  
geometry, but it is also dependent upon the particular isotopic composition 
and thw will change during an irradiation cycle. This rest r ic t ion has 
recently been circunrvented by the formulation of a factor, A, w h i c h  may 
be identified w i t h  the r a t i o  of the fwl mass t o  the moderator slowing- 
down power and which is an essent ia l ly  fixed l a t t i c e  parameter. 
quantity A is calculated using an 
expression: 

The 
650 progrm based on the following 

where $ I concentration of the  isotopes. 

and 1- are effective absorption and fission resonance 
i n t e e  in kilobarns (in excess of the l /v  part) 
r o r  each isotope. 

y’k = number of neutrons produced per f iss ion in kth isotope. 

p = resonance escape probability 

= multipucation constant - fast rission factor 

Since a numerical change in r results in a change in A, it is possible t o  
hold A appwximetely constant by varying r during any exposure calculation. 

fn campsring cases calculated t o  date w i t h  a constant r against the same 
cases calculated with a constant A, it has been found that the change in 
maxbmm attainable exposure varies from nearly zero t o  as much as 20 per 
cent. 

The cornperison of plutonium w i t h  uranilrm-235 as  uniform e n r i m n t  in 
uranium-238 fuel a t  constank A has a e i n  established the superiority 
(hi&her attainable WD/T) of plutonium for two specific cases‘. These 
initial cases are biased in favor of plutonium since large loss factors 
w e r e  assumed. 

Fwl Cycle Analysis 

About 600 p l a t s  involving approximately 40,OOO data points have been 
plotted x i th  the IBM 7m. 
data which has been 1720. w i t h  the IEM 650 during July and A u g u s t  and covers 
the following reactor variables: 

The plots  represent about 2/3 of the once through 

1 2 3 8 5 3 1  
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Once-Through Reactor Parameters 

1.U2 0.9 0.8 10 15, 25, 50 80 

200 1.10 i 0.95 15, 1 

0.60 5 ,  O r 1  
{::; { 0.80 10, 0.5 10, 20, 25 

00 
400 

0.60 

1.15 
200 

1.10 10, 20, 25 
0.70 

1. Plutonium value taken as $5 and $15/gram. 
2. kaDb - multiplication consfsat/fast fission factor. 
3. p = resonance escape probabiUty. 
4. f = the rnm~ utilieetion factor. 
50 W/T =geWattS/tOn Of fuel. 

fn addition, separations costs, on-line efficiency, and interest charged 
were varied with the following base cases: 

P f - 
200 1.10 0.9 0.8 10 Separation Cost 

200 1.10 0.9 0.8 10 On-line efficiency 
(2,4,8,=,36 and 20 $/#w 

0.1 (54,721 and 81$> 
200 1.10 0.9 0.8 10 Interest charge 

5 15,U: 15,4: and 12,4 
1 depreciating and non-depreciat- 
0.1 capital, $ 

The IEM 650 Recycle Economics program has been altered and debugged in order 
to eliminate an intermediate p r o m  re- with the first lB4 702 plotter 
progrem. 
program for purposes of verification. 

Several points have been rerun w i t h  the new Recycle Ecanormics 

High Lhpo sure Plutonium Requirements 

The advantage of using high exposrrre plutonium from an external source in 
the PRTR to advance the date far demonstrating self'-sustaining recycle has 
been recognized for same time. Specific amount6 of plutonium required for 

I 2 3 8 5 3 8  
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C. 

this purpose were estimrted on khe basis of the ten ta t ive  PRm fueling 
schedule. A s  a first step, a request was submitted t o  the AEC t o  make 
available t o  the Laboratories the plutonium from the fue l  plates nm being 
irradiated in the M!I!R and from the first PWR blanket. These sources would 
f i l l  the reactor 's  estimEIted needs through FY-1961. The situation is be- 
analyzed t o  deermine what course shoufd be followed t o  provide the needs 
b e y a d  thet since PR!l!Et m a t e r i a l  will not became available in slgnlficant 
quantities u n t i l  the b e t  half of BY-1962. 

The detailed charge-discharge schedule fo r  the first tu0 years of PRTR 
operation was circulated for comnent and has received general acceptance by 
all H W  components concerned. 
reactor w i l l  s t a r t  up w i t h  24 plutonium-aluminum -1 elements and 60 
uranium dioxide fuel elements. 
al low aaple shutdown time for experimental purposes. Additional plutonium- 
aluminum element8 will replace or ig ina l  elements, one every eight days. The 
replaced ele1m2nts w i l l  be alternately Pu-A1 and UO, elements un t i l  there are 
35 Pu-A1 and 49 Q elements in tbe reactor, after w h i c h  fresh Pu-A1 elements 
wil l  replace ~r l l y  exposed (5@ burnup) Pu-u elements, one every eight days. 
The 49 U@ elements will remain in the reactor f o r  approximately two years 
when all the elements w i l l  begin t o  be replaced w i t h  uniformly plutonium- 
enriched UO, fuel elements. 
w i l l .  be used in a l l  the plutonium elements charged a f t e r  the f i r s t  six months' 
operation. 
and 30 days each f o r  chemical processing and f'ut=l element fabrication. 
cooling t i m e  is now under review t o  determine the m i x b u m  time consistent 
with processing requirements. 
w i l l  become almost self-+staining late in Fp-1963. 

If the schedule is put into practice, the 

It will operate a t  60$ level  efficiency t o  

High exposure plutonium f r o m  an external source 

Ple schedule allows 120 days cooliag time for the discharged Are1 
The 

According t o  the proposed schedule, the PRTR 

he1 Emm.l t ion  - _  

Ple study of costs, timeliness, and value of alternate methods of fuel core 
examination and inspection in support of the existing PRm schedule was 
continued. Freliminary results indicated that f a c i l i t i e s  provided'at 221-U 
will be prohibitively expensive and that cheaper and preferred f a c i l i t i e s  
may be provided in 300 Area. 

OTHER A-S 

1. 

The 1958 "Summer Ins t i tu te  on Nuclear Energy - chemical Bocessing" program was 
completed og August 15. 
for ty  speakers and the conduct of tours t o  twenty-four facilities w h i c h  also 
required the services of forty persons acting as guides and tour speakers. 
addition, about fif teen individuals had direct contact w i t h  the participants in  
the conduct of the problem assignments. With others involved i n  planning, 
direction, and assistance, it can be said that direct  effor ts  of about one 

Summer Ins t i tu te  on Nuclear Energy - Chemical Processi . .  

The program involved the presentation of lectures by 

In 



hundred individuals were involved in this program. The written appraisals 
received fram the participants indicates that the program met expectations and 
had been wortbrwhile. 
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IWDIATION PROTECTION OPERATION 
MONTELY REPORT - AUGUST 1958 

A .  ORGANIZATION AID PERSONFEZ 

On August 25, 1958, Vic';or M. Milligan'Ss hired from the AEC Radiological Physics 
Fellowship Program into the Radiation Monitoring Operation. Mabel S. Matthews was 
reactivated on August 18, 1958. Louise S. Nunn terminated on August 8, 1958. 
Several transfers were effected during the month which included: 
to IPD on August 1, 1958; Marion L. Thompson to Plutonium Metallurgy-HLO on August 4, 
1958; Shara P. Bobo to Laboratory Auxiliaries-BLO on August 18, 1958; aud W. D. 
Themar to Fuels Design-HLX> on August 25, 1958. Leo J. Defferding and Rita M. Bernard 
were beneficially transferred within Rpo. 

Lester P. Rolph 

B. ACTIVIT IES 

No cases of plutonium deposition were confirmed through bioassay analyses in August. 
One case of localized overexposure to the skin resulted from a CPD employee being 
exposed to a contaminated glove which resulted in a dose of approximately 3.5 rads 
including 0.03 r to a s m a l l  skin area'. 

Several potential exposure cases occurred in Hanford Laboratories when employees 
were exposed to air-borne plutonium contamination in the 231 and 325 Buildings. 
Exposure to concentrations up to 4 x 10-8 pc Pu/cc occurred. 
up to 3,000 d/m resulted in one case. 
the rupture of plastic bags containing plutonium or discoveries of significant 
quantities of plutonium outside of process hoods. 
hour were encountered following irradiation of materials in the Physical Constants 
Test Reactor. 

Facial contamination 
All of these exposure situations involved 

Body dose rates up to 5 r per 

Since distribution of the radiation exposure cards to all employees early in August, 
a total of 22 inquiries has been received and appropriately acknowledged. Of these 
22, four requests for further idormation indicated minor errors in the total doses 
which were reported to the involved employees. 
cases was that part of the working histories was as AM: or construction employees 
as w e l l  as General Electric employees. 

The primary difficulty in these 

Progress on the Shielded Personnel Monitoring Station continued at a satisfactory 
rate. 
equipment is on requisition. 
yards is still expected on site for assembly before October 1, 1958. 

The average 
the weekly control limit of ten curies. 
of the plant perimeter were below the detection limit of 1.5 x 10-6 pc/gram. 
Decreases in fallout from bomb testing and decay of deposition occurring in July 
resulted in a general reduction in a l l  fission products deposited on vegetation. 

Detailed analyses were made on 15 produce samples obtained from the Franklin County 
Irrigation District as part of the intensification of the monitoring of environmental 
foodstuffs. 
Ifiigation District until the irrigation water is turned off. 
frm this irrigation district is being continued into the winter monfhs. 

An appropriation request was issued for the 100-chamel analyzer and the 
The steel cell being constructed at the Seattle Ship- 

emission rate from the separations stacks was maintained well below 
Measurements of 1131 on vegetation outside 

It is planned to continue sampling products from the Franklin County 
Sampling of grasses 

l 2 3 8 5 1 i 2  
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Decrease in the Columbia River water flow fram about lg0,OOO cfs to 100,000 cfs 
resulted in approximately proportional increases in the gross beta concentrations 
in the Columbia River. Similar increases were noted in the reactor areas and in 
Pasco-Kennewick area drinking water systems. 
accumulated to initiate a running yearly average of the fraction of the MPC con- 
tained in Columbia River drinking water. The anmaal average will be useful in 
evaluating potential hazaFds in drinking water since cyclic river fluctuations 
affect the monthly values significantly. 

Enough historical data has been 

Very preliminary results i n  the aerial s u v e y s  made for regional evaluation purposes 
indicate no significant change between readings a short distance off the ground and at 
a five-hundred feet altitude except when flyihg in the vicinity of manufacturing 
plants or waste disposal sites. The 24th Semiannual. Beport to Congress contained 
a statement indicating the plan of the United States Geological S u r v e y  to conduct 
air-borne background radiation surveys of all major Atomic Energy Commission pro- 
duction sites, licensee reactor sites, and the Nevada  Test Site. Contact was made 
with the local Commission office to ensure integration of our program with the USGS 
program where appropriate. 

Comparison of the calibration data for  the recently developed neutron badge indicated 
the possibility of substituting a normal radium-gamma calibration for the thermal 
neutron calibration as an interim procedure pending the arrival of the plutonium- 
berrylium source being calibrated by the National Bureau of Standards. 
radium-gamma calibration data mey a lso  be used to minimize the number of calibrations 
which are necessary. 

Initial investigation8 Aimed at an improved method to obtain an estimate of the expo- 
sure dose to a badge film where high-level radiation doses are involved indicated 
that the use of X-ray techniques to measure the quantity of reduced silver on 
developed film is not fruitful. 

The routine 

Other investigations are continuing. 

Construction work was completed on the new acid addition facility at the Bioassay 
Laboratory. 
joint compound and similar materials in the newly instalLed system. 
caused some slight process difficulties, but w i l l  decrease Kith time. Additionally, 
there appeared to be substantially increased iron and heavy metals in the acid being 
received from the vendor as compared to the acid tested last winter. Tests are in 
srocess to determine the possible necessity of securing additional vendors. 

Recent difficulties in impurities in the acid were attributed to pipe 
Tbis has 

A leak test of pencils used in the new pulse pencil reader program was started with 
charging voltages of 20, 60, 200, and 300 volts. These voltages will cover the 
range for both regional and personnel monitoring for very high doses and dose rates. 

Ten small Sievert chambers and a holder were received on a loan  from the Naval Medical 
Center in Bethesda, Maryland. Studies are i n  progress to determine the potential 
uses of these s m a l l  chambers by their increased sensitivity through the new pulse 
pencil reading technique. 

The proposed comprehensive training program for industrial physicians was prepared 
for submission. 
was initiated. 

An extensive review of the radiological training needs for HAP0 



Radiation Protection Operation had the only General Electric display a t  the Benton- 
Franklin County Fair  on August 22, 23, and 24. 
Protection at  Hanford" was vis i ted  by approximately 3,000 people and was continuously 
manned by Radiation Protection personnel. 
Eastern Washington newspapers. 

The display en t i t l ed  "Radiation 

Appropriate publicity was obtained i n  

No further progress was made on Regional Monitoring negotiations. 

Placement or  firm plans f o r  the placement of 1 5  of the 23 exempt and nonexempt 
employees scheduled for  ROF from Exposure Evaluation and Records Operation were 
completed. 
ees remaimto be placed. 

This number increased t o  15 from 12 last month. A t o t a l  of eight employ- 

There were two medical treatment injur ies  f o r  a frequency of 0.87. 
violations occurred during the month. 

No security 

Two suggestions were submitted by RPO personnel. 
evaluation and one wa8 campleted. 

Two suggestions were received f o r  
No awards were made t o  RPO employees. 

D.  SIGIIIFICAIV. REpQIcrs 

HW-57294 - "Monthly Report - August 1958, Radiation Monitoring Operation" by 
A. J. Stevens. 

Undoc. - "Inventory of Radioactive Liquid Wastes t o  Active Dispoeal S i tes  - 
April, 1958" by R. M. Bernard. 

HW-56993 - "Regional Monitoring Activit ies,  July, 1958" by B . V. Andersen. 

Undoc. - "Inventory of Radioactive Liquid Wastes t o  Active Disposal S i tes  - 
May, 1958" by R. M. Bernard.  
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Ac t ivi t y Monthly 
sample Type and lacation Type Average 

Drinking Water 

Trend* 
U n i t s *  Factor 

+2 -- 100-F Area Ieotopic 1 .o % m G I  
-- Separations Areas TotaJl Beta 1.4 x 10-7 Frc/cc 

pssco Ieotoglc 0.3 e MPCCI 
R L C b b d  mtal mta < 3.0 x Frc/cc 

+3 -- Kennewick Isotopic 0.2 e mGI 

Columbia River Water 

Above 100-B &re8 Total Beta < 3.0 x Frc/cc -- 
100-F Aracr Iaotogic 2.5 4 MPCOI 
Eanford Ferry %tal mta 3.0 x 10-5 W/CC 

McNary Dsm Total Bsta 3.2 x 10-7 PC/CC 
Vancouver, Washington 'petal ~ a t a  1.5 x io-? Frc/cc 

outlying Test wells Total Bets 8.7 x 10-7(max) p/cc -- 

+2 
+2 
+2 -- 0 -7 e mGS m6CO I6OtOpiC 

-- 
Waste Water 

Reactor Effluent Retention 
Beeins t o  River Total Beta 18,000 curies/day -- 

Atno6phers 

Groee Dose Rete - 
-- Sepsratione Amar Beta-gamma 0 -7 -/day 

Residential Areas Bta-galumla 0 .? - l a y  -- 1-13 seperations Arsas 1-13 4.5 x 10-13 PC/CC 
1-13 Sepsrations Stacks 1-13 4.5 curles/week -- 
Active Particles - ProJect -0 7 -9 ptle/lOo m3 -- 

ptle/lOo m3 -- 
Vegetatibn 

Act ive  Particles - Environs 0- 7 *O 

Separations 1-13 4.0 x 10-6 PC/@ -- 
Residential 1-13 < 1.5 x lo4 Frc/epn -2 

Oregon 1-13 c 1.5 x loo6 W/@ -- 
1-131 - Weah. end mta 4.6 x 10-5 PC/@ -2 

Eastern Wsehington and 

Fission Products less 

* The MPCGI ie the percent of the mudmum WrmiESible Umit for  continuoue 
occupational eqosure to the gaetrointeetindl tract calculated from drinking 
water U t e .  

y+ The trend ractor shows the n-fold increase (+) or decreaee ( - )  from last month, 
where vsluee of n lees than 2 will not be noted. 
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EXPOSURE EvALuATIol!l Am RECORDS - 

Exposure Incidents Above Permissible L imi t s  
Whole Body Localized 

August 
1958 t o  Date 

0 
4 

1 
9 

Gaanna Pencils 
Pencils Paired Readings Paired Readings L O 8  t 
Processed 100-280 mr Over 280 mr Readings 

August 36,808 41 
1958 to Date 346,086 297 

8 
44 

0 
20 

Beta-Gamma Film Badges 

Processed 
Badges Readings Readings Readings Lost Average Dose 

lOO-3OO mads 300-500 mrads Over 500 mrads Readings Per Film Packet 

AUwS t 10 j 818 624 45 8 34 
1958 t o  
Date 156,736 6,001 221 61 327 2-99 9.63 
Slow Neutron Pencils 

Pencils Paired Readings Paired Readings b s  t 
Processed 4-12 mrem Over 12 mrem Readings 

August Mone 
1958 t o  Date 25,880 297 94 8 

Fast Neutron Film Badges 
Badges Readings Lost 

P roc e s sed Above 50 m r e m  Readings 

August 681 . 0 
1958 t o  Date 8,710 u. 
Eioassav 

Plutonium: Samples Assayed 
Results above 2.2 x pc/saaple 

0 
7 

August 1958 t o  Date 

971 9 1 722 
34 316 

Fission.Product: Samples Assayed 980 10,088 
Results above 3.1 x pc FP/sample 1 22 

Uranium: Samples Assayed 354 2,597 

Confirmed Plutonium Deposition Cases 0 15* 

%ringing all-time HAP0 total to 3. 
UNCLASSIFIED 



%rgamgles taken prior to and after a specific job Owing M, -k week. 

m a i d  Checks 

Checks Taken 
Cheeks Indicatfw X U O 1  pc 

Hand Checks 

Checks Taken - Alpha - Betaamma 

Skin Conternination 

Plutonium 
Uranium 
Fission Product 

Pcrtablt Instruments 

CP Metes 
J u o  
(24 
0)ther 

T o t a l  

Persoanel Meters 

B a e  Film 
Pencils 
Other 

Total 

l4isceUaneous Special  Services 

T o t a l  Bumbar of Calibrations 

August 1958 t o  Date 

0 
0 

25 
0 

43 231 
9 59 
56 462 

hmber of U n i t s  Calibrated 
Auguat 1958 to Date 

950 7, 677 
330 2,604 

1 9  352 LQ, 590 
208 rn 1: 765 

22,637 
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L A B O ~ R Y  AUXILIARIES OPERATION 
MQmTBLY REPORT - AUGUST, 1958 

GEMERAL 

Safety performance of the Operation was considered satisfactory. 
major injuries; the minor injury f r e p n c y  rate w a s  3.69 per cent. 

The absenteeism rate  was 3.86 per cent, which is about average eqerience.  

There were no 

There were no security vfolations charged to the Operation. 

TECHNICAL SHOPS OPERATION 

TOW productive t h e  for the month was U,ln hours. 
is 15,568 hours of which 50$ is required in  the current mnth,  with the remainder 
distributed over a three month period. O v e r t i m e  worked during the month was 1.2% 
(209 hours) of the total avallhble hours. 

The total shop work backlog 

Distribution o r  time was as rollers: 

Fuels Preparation Department 
Irradiation Processing Departnrent 
Chemical Processing Department 
Hesford Laboratorles Operation 
Construction mgineering Operation 
MisceugneouS . 

Man .Hours $ o f  Tot& 

9. 5 
10.3 
0.0 

70.9 
- 3  
1.0 

A sharp decline in customer request8 for emergency service resulted In the working 
o r  a 
currently stands a t  5 crew weeks. 
considered optimum backlog, but does permit the shops t o  generally offer reason- 
able delivery dates. 

emount of overtime. ~ h c  backlog decreased qproximately 1s and 
This is still on the Ugh side of what is 

In line w i t h  the planned machine tool replacement pro&, appropriation requests 
were submitted covering the i tems to be replaced t h i s  f i s c a l  year. 
items requested included a j igmil l ,  ver t ical  shager, and a small  openside planer. 
Acquisition o r  these machine tools w i l l  permit the eqedi t ious  completion of work 
now being accomplished by time-conerrming methods. 

Additional 

RADIOGRAPHIC TIS- OPERA!PIOI 

A nem record o f  ac t iv i ty  r o r  the,Radiowhic %sting Operation wss achleved 
this month. 
elrposures (including X-ray and Gama-ray) and 7,533 were supplementary tests. 
The sqplementary test work included dimensional measurements (micmmetric and 
radiographic layout), eddy current, leak detection, penetrant, and ultrasonic 
(thickness measurements and f l a w  detection). 

A total of 9,493 tests were made, of vhich 1,960 were radiogrslphlc 



Reflected in the increased number of tests, the feet of material examined and the 
number of pieces examined were also signif icant ly  higher than in previous mnths. 
The f ee t  of material examined amunted to  l2,3U. feet; the number o f  pieces 
e w e d  amounted to  3,384 pieces. Work was done for 17 different  organizational 
components, representing mst of the operating departnents and service organi- 

clusions and recomended action. Radiographic Testing Operation was consulted 
on 32 different occasiollpr for advice and Wormation regarding general tes t ing 
theory and applications for other than the jobs tabulated in Part 11. 

ations. A O f  19 YCFt issued, dehi l i r rg  test flndin- J v i t h  con- 

The M!lR fuel plate prog~anr f o r  the A r c 0  Reactor was completed th i s  nnnth. 
ment of the last of the fUe1  plate assemblies was made in the middle o f  the 
mnth. 
c o q l e t e  radiographic servlce f o r  core examination, core location, finished 
p la te  examination, and welding Integri ty  on the control assemblies. N e w s  
releases on A u g u s t  20th reported the f i r s t  successful operation of a reactor 
on plutonium fuel. 

Ship- 

Radiographic Testing Operation assisted in t h i s  program by providing 

With the completion of  the MllEz f'uel plate program it was possible for Radio- 
graphic Testing Operation to return to more  normal shift operation. 
to the regular XYZ shift avoided auy poss ib i l i ty  of confl ic t  i n  scheduling 
work involving radiation mnitoring. 

Return 

It would appear that the radiation parameters for the radioactive isotope 
application inves*igatlng mttFng o f  power h l e s  have been established. 
Fixing of the energy leve l  required w i l l  permit t h i s  work t o  proceed. 
siderable interest in the method is indicated fmm contacts wlth the Forestry 
Senrice and news agencies. 

Con- 

P r io r i ty  work was done on a plutonium weapons component. 
mev Van & Graaf to obtain sat isfactory radiographs. 
48-hour period. 

U s e  was made o f  the 2 
The work was done In a 

Testing S ta t i s t i c s  

No. of Ft.  of Weld No. of 
Component Tests or Material Pieces Description 

A. B D  41 43 14 SS ammonia scrubbers, 26" vacuum 
receiver tank f o r  internal  cor- 
rosion. 

B e  CEO 1302 1989-1/2 1240 316 SS, Sch. 4-0 welders coupons. 
SS recirculating gas loop-MC 160. 
Halogen s n i f t e r  tests and radio- 
graphic interpretations on PIER 
containment vessel. 

UNCLASSDIED 
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NO. of Ft. of Weld NO. of 
Component Tests or Material Pieces Des crip t ion 

c. HIX) 

D e  I P D  

E. R&U 

7994 10055-1/2 1915 IX),Zr. clad fie1 elements, enriched 
Z r .  clad f'uel elements, MTR Z r .  
Capsules, u-2384 castings, MTR 
cores, core location, finished 
pletes,  control rods and shim assem-  
b l ies .  Pu-A1 fuel rods in Zr., 3", 
1. 2", 2.212", 1.802~~ and .750" 0. D. 
Zircaloy tubing. Zirconium b i l l e t s .  

24 18 

132. 205 

13 Conosion build-up on affluent and 
effluent l ines ,  105-D. SS U bend 
samples for stress cracks. 

202 Linemen climbers, Isotopic C a l i -  
bratfon for  power pole rot survey. 

Project Activity 

The attached monthly pro ject repor t  covers the indiddual p m  ject activity.  

Folloving is a sununary of project  work: 

There were 22 authorized pmjec t s  a t  month end with total authorized funds of 
$4,747,300. The total estimated project cost of these projects is $8,923,800. 
One project  was completed during the month. 
zation. 

One project is awaiting AEC authori- 
Pmjec t  pmposnls fo r  nine new projects are in preparation. 

Engineering Services 

T i t l e  - Statue - 
Modification of Elevator,  327 Building Security Fire m o r  Company has been 

awarded the contract fo r  this work. 

Alterations to Lboom 3l3, 3'706 Building 

Resistance Seam Welder, 325 Building Work completed. 

Clean Up West End of 314 Building 

Work is complete w i t h  minor exceptions. 

Construction Operation is working on 
removal. Job is essent ia l ly  complete. 
Minor work items remain. 
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S.tatus 

Hood fabrication is agproxlmately 20$ 

Ti t l e  - 
Installation of New Hood, Lab %A, 
329 d d i n g  complete. 

Fabricate asd lhstall IIP MsaiguLetor 
in Metallograghic Cell 

sprinkurrg system r o r  Aquatic Biology 

work is qroximately 50s complete. 

Job is Complete. 
Building - 100-F 
Extend Annunciator System - 1706-KE Installation work remains to be per- 
Building f0-d. 

Inspect andMake Recommendations for  
Safe Ope&il i ty o f  Ekworked Truck 
E#> 68-B 8195 

Work complete. 

Heating & Air Conditioaing 
1414 Building 

Engineering work is complete. 

Provide Operating & Safety Improvements Installation of improvements w i l l  be 
340 Building Tank P i t  s tar ted in September. 

S t u d y  of Cut-Off Faciliw fo r  PRFR 
Fuel Elements lated. Es t imate  is being prepared. 

Sumnary reqgiremen-ts have been fonrm- 

Storm sash & shade screens for Buildings 
300 Area Misc. Building Contract &J!C4511) 
I290 (Sash & screen on 325, 327, 328, 
3760. Screen only 37074 and 3702 Mod. #1 
Building). 

Contractor: Sun Screen Products Co. 

Contract Aurt. $10,734.74 
Spokane, Washington 

$&%# 
Sta tus:  Completed. Contract was ex- 
tended 12 days to 9-5-58, but work was 
finished and inspected 8-15-58. 
Comments: Contract was modified to  
include stom windows on second floor 
of 3760 Building. 

Desi= and D r a f t i n g  Services 

T i t l e  

Cesium Recovery 

- 

Non-Production Fuels Pmcessing 

Status  & Description 

Based on present scope of work th i s  
job approximately 8546 complete. 

Mechanical shear design loO$ complete. 
Shear feed design is 404 complete. 
Dissolver design 20$ carnplete. 

ETR 6x9 Process Tube Project CA-681 Work completed. 

1 2 3 8 5 5 2  
UNCLASSSF'IED 
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S t a t u s  & Description 

Design work was performed to solve whip- 
lash, slack and vibration problems in 
a heavy drawbench chain about 40' between 
spmckets. 

T i t le  

Draw Bench C h a i n  Support 

- 

Ceramic Fuel Test Element 

Accelerator Positioner 

Fuel Element X-Etay Densitameter 

Fuel Rod Separator 

Vacuum Annealing Furnace 

Remotize Metallograph 

An assembly drawing and four detai l  views 
were made of t h i s  element. 

Designed a positioner which w i l l  auto- 
matically mve a 2-1/2 ton Van de G r a a f f  
Accelerator thmugh four directions, 
(1) vertically,  ( 2 )  horizontally, (3) 
pitch, and (4) yaw. 

Design a mechanism for transporting 
fuel  elements through an X-ray be-, 
between an X-ray head and ion chamber 
a t  contmlled rates  of speed. 
lo$ coqle te .  

Job 

Design initiated to provide a mechanism 
which will pennlt visual inspection of 
1 9 m d  cluster i ue l  elements. 

Design was i n i t i a t ed  for a special 
furnace. 

Desiga is complete. 

Maintenance and Building Engineering Services 

Arrangements were made to assume direct  contml of building machinery maintenance 
a t  mnth's end. 
and Operating budget as well as in planning long-term maintenance in the 300 Area. 

This will assist in controUing g$ of the Building Maintenance 

Maintenance responsibility for 305-B and 3 4  Buildings were transferred to E'PD's 
Manufacturing Maintenance to Plant Maintenance in anticipation of the 303 Area 
fence relocation. 
ways, but an agpmved drawing was ready for contract newtiat ion a t  mn th ' s  end. 

This relocation has been delayed for  integration w i t h  drive- 

A meeting was held a t  which a tentative schedule and plan of transfer w a s  es- 
tabushed in connection with the 23-2 transfer f l o m  CPD to HID. 
inventory of equipment is being made and transfer papers are being prepared for 
the equipment to be transferred. 

A physical 

The exteriors of m e t a l  w a l l s  329 and 360 Buildings have been painted. The 
concrete was being painted 

The Maintenance & Building 
6$ of the budgeted funds. 
the same period in 1957. 

1 2 3 S 5 5 3  

a t  month end. 

Engineering Landlord costs for July were $71,256 or 
This compared favorably with the 6$ expenditure for 

UNCLASSIFIEI) 
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Parti t ioning of the second f loor  offices 328 Building, for  the Programming 
Operation, was about 30$ complete a t  month end. 

Tu0 office moves were completed involving moms 28, 32, and 33 in the 3702 
Building, and moms lll, 203, and a5 in the 3706 Building. 

Plans are underuay to hmof the  222-U Building and the 146-Fa Building. 
Completion tiate estimate is 10/3/fl. 
Twenty-five new metal desks were allocated to Hu). 
follows: 

Engineering work was started to improve eldsting conditions in  the 147-F 
Process Pump House. 

These we= delivered as 
3702 (18); 326 (4); 329 (1); 108-F (1); and 141-M (1). 

Alterations in the  622 Building are 85Q complete. 

306 Building A i r  Filter EIadiflcation - P a r t i a l  shipment was made o f  material 
8-18-58. Remainder of material scheduled f o r  shipment 8-a-58. Instal la t ion 
is planned f o r  September.’ 

306 Building Water Softener - Instal la t ion was completed 8-14-58. 
is now in serPice. 

Equipment 

306 Water Filter - Confinned shipping date of 9-19-58 has been received f r o m  
the vendor. Ins ta l la t ion  xill be made after receipt of material. 

3706 Building, room 108, Electronics Laboratory - Stud wall par t i t ion,  painting 
and f loor  t i l e  repairs have been completed. 

325 Building Gas Storage Extension - M e t a l  w a l l  is expected on plant  the week 
of 8-29-58. The hydmgen mani- 
folds are in service. 

Completion of the job is planned f o r  9-5-58. 

3760 Building Heating and Ventilation - A study of recommendations made re- 
la t ive  to mdirylng this system hab been made. A plan to incorporate these 
recommendations into a single job i t e m  i s  being prepared. 

325 Building Vacuum FWIQS - S t u d y  of the problem of 325 Building Kinney DVD 
12814 rotary vacutlm pumps o i l  waste to t h e  atmosphere was continued. 
par t iculate  ca r ryeve r  was found to be in the one micmn range- It was es- 
Timated that a s imi f i can t  percentage of the t o t a l  o i l  l o s t  was i n  vapor form 
because of the ease srlth which cooling coalesced -lets. 
fo r  reducing the escape of o i l  vapor to amsphere .  

The 

Design is complete 

326 Building Heating and Ventilating - S t u d y  is being made of re-zonFng mezzanine 
rooms 1, 2, and 3 in Building 326. Providing a new t h e m s t a t  in  M 1, 2, 3 to 
operate the existing booster co i l  and a new booster co i l  down stream from M 1, 
2, 3 to be t i e d  to present Zone 1 thermostat i s  a solution being considered. 

325 Building Dist i l led Water - Provision of mre adequate d i s t i l l a t i on  capacity 
for  Building 325 is under consideration. Means of raising feed pressure of de- 
mineralized water to s t i l l  is needed. 

UNCLASSIFIED 1 2 3 6 5 5 4  



Specifications are being prepared for a lump sum contract to repair mofs on 

Thirdparty Inspection of the Code Vessels in 327 Building (15 vessels) and 
3726 BuildFng pmpane storage tank was condxacted. 
correct exceptions noted during t h i s  Inspection which was held on August 18, 1958. 

146-FR and 2 2 2 4   building^. 

Orders have been issued to 

Survey and inspection of code vessels is essentially complete. 
be issued in September. 

A report  is to 

S w e y  o f  l iquid helium requirements for  HAPO and 
Report to be issued in September. 

is  essentially complete. 

TECBmICAL l3FOoRMATION OPERATION 

A proposed Commission policy regarding an author's right to royalties and 
honoraria awarded fo r  a r t i c l e s  o r  books he w m t e  in connection with his job, 
has been received. 
hours , (2) use of Company graphics and reproduction f ac i l i t i e s ,  and (3 )  retention 
of royalties or honoraria offered. 
2 Managers for comment. Haniord's comments will be sent to the Commission a f te r  
consolidation of the replies from the Level 2 components and review by the HAPO 
Counsel. 

The policy covers such matters as (1) writing during working 

The proposed policy was forwarded to Level 

Arrangements have been made to obtaln 50 copies of the Armed Services Technical 
Information Agency's periodic Technical Abstract Bulletin. This bullet in  lists 
classif ied and unclassified reports ortginated by the var ious anned services 
groups and the i r  contractors. Copies of the bul le t in  will be addressographed 
i n  F i les  f o r  distribution to i n d i ~ ~  who wish t o  receive it routinely. 
Copies of the docmnents l i s ted  in the Bulletin w i l l  be obtained for  HAPO 
personnel by Technical Information, upon request. 

Four British reactor films are elrpected a t  HAP0 soon. The Communications 
Specialists were asked to Worm the library of the anticipated number of 
showings needed by the i r  components. 
the showings and to announce the schedules to the Departments. 

Arrangements have been made to schedule 

Procedures for  the control of classified bcuments were prepared and mailed to 
Air Products, Inc. , a new mabcontractor for  HAPO. Covered in the procedures were 
the accounting f o r  and maintaining records of documents created and received by 
the subcontractor, internal circulation, destruction, o f f s i t e  transmittal, and 
periodic inventories. The Air Products, Inc. document records Vlll be monitored 
by Classified F i l e s ,  and an inventory record f o r  each accountable copy w i l l  be 
established. 
simple matter to clear them of t he i r  c lass i f ied document responsibilities. 

A t  the conclusion of the i r  contract, it should be a relatively 

New instructions on classification of Hanford maps and photographs were dis- 
tr ibuted to the field.  
vised to include the new topics. 
questions which Kill reqluire further c lar i f icat ion-by the AEC. 
formation w i l l  be distributed to HAPO personnel as it is received. B. Feldman, 

The present Hanford Classification Guide has been re-' 
The new instructions have raised a number'of 

Further in- 



H-8  RW- 57225 

the Hanford C l a a s L f I  . cation Liaison Officer fmm the Division of Classification, 
Washington, plana tu spend the month of October a t  R a n f o r d  working on the Rro- 
posed Haniord Classification Guide. 
cussing classification problems related to the design and construction of the 
FPR. 

He recently spent a few days here dis- 

Boo has been working with the IPD Pmcess Design Operation on the classification 
of  NPB procurement activities. It now appears that if  two topics of the present 
Hanford Guide can be declassified, nmst of the EIPR pmcurement program can be 
conducted on an unclassified basis. HOO has asked the Division o f  Classification 
b consider declassiiying these topics. 

The Classification-Declassification Specialist  submitted conments fa A3C con- 
cerning a preliminary r e v i e w  from the Division of Classification of Topic 102 
(as it relatea to the NPR) of the PzPposed Hanford Classification Guide, and 
its reaction to the general philosophy of the Proposed G u i d e .  
Classification contends that the Haaford prwposals reqyire a basic change in 
AEC pollcy. Haniord maintains t ha t  changes in interpretation of the present 
AEC policy are proposed in the Guide, but that a basic policy change is not 
needed. The Mvision of Classification has not indicated that the justif ications 
submitted by Haniord to support the classifications proposed in the Guide were 
considered. 

The Division of 

Ten copies of the U S  papers prepared for the Second International Conference on 
the Peaceful U s e s  of Atomic Energy are being received. 
announced in special  supplements to  the 'Weekly L i s t  of Additions to Technical 
Information Files." 
United Rations' Document Service upon request. 

These papers w i l l  be 

Copies of the foreign papers w i l l  be purchased from the 

'%e program of "weeding" the dxplicate periodical collection has been completed. 
Nineteen cartons of material were shipped to the U.S.  Book Exchange, and the 
remaining surplus periodicals were discarded. Before this action, the duplicate 
periodical collection completely f i l led three stacks; a f t e r  a 75s reduction it 
fan be shelved on tuo stacks with ample mom for  groKth. 
stack made possible the much-needed shifting of the book collection. The book 
collection has been arranged in such a way that additional. shif t ing should not 
be necessary for several years. 
binding, destruction and retention of periodicals subscribed to by the l ibrary.  
This pmcedure w i l l  prevent the accumulation of tvo many surplus periodicals 
i n  the future. 

The release o f  one 

A systematic pmcedure was developed fo r  the 

Work Volume Sta t i s t i c s  

Document Distribut;ion and Pi les  

Doctanents muted and discharged (copies) 
Documents Issued (copies) 
Documents sent o f f s i t e  (copies) 
Documents reserves f i l l e d  (cupies) 
Dccuments picked up and delivered 

July August 

16,358 15,561 

4,045 3,574 
533 784 

22,594 18,655 

10,720 10,064 

t 2 3 8 5 5 b  
UNCLASSIFIED 



E-9 m- 57225 

Document Accountability July August 

Holders of c lass i f ied  documents whose f i l e s  were 561 317 

Documents inventoried in Fi les  (copies) 16 890 8,937 
Documents destmyed o r  retired (copies) 4,307 3,316 
Documents revised (copies) 1,190 781 

Documents reclassif ied 632 328 

inventolrltd 

Documents pulled and documents f i l e d  (copies) 5,938 10,884 

Accountable copies of SECRET and DOCUMENTED 201,463 204,290 
C O N F I E I T I A L  documents on s i t e  

Reference and Publication 

Books cataloged (new t i t l e s )  72 
Books added to the collection (volumes) 297 
Reaw reference questions answered by pmfessional staff 163 
Literature searches by pmfessional s t a f f  103 
Reports abstracted ( t i t l e s )  195 
Formal repor ts  prepared ( t i t l e s )  7 
Offsite requests for RAP0 reports (copies) 100 
Reports released to CAP ( t i t l e s )  20 

Library Aca-uisitions and Circulation 

Books ordered (volumes) 
Periodicals ordered 
Books circulated (volumes) 
Periodicals circulated ( issues)  
Inter- l ibrary loans 
FiLns borrowed o r  rented 

Bound periodicals added to the collection 
Industr ia l  f i lm showings 

Library collection: 

68 
a 7  
64 

109 
19s 

1 4  
2-78 
20 

462 361 
a8 33 

1,915 1,380 
4,812 3,697 

87 72 
23 27 
69 58 
* 9 5 H  

No. of bound 
periodicals Us167 1 1,423 96 12,687 - - - - 

35,226 8,069 .2,772 1,991 &oss 
* Figures f o r  J U y  not available separately. 

M y  and August figures combined. 

1 2 3 8 5 5 1  
UNCLASSIFIED 



UNCLASSIFED H-10 

Classification and Declassification s z  Auuust 

Documents, including dravlngs and photographs, 
reviewed fo r  downgrading or declassification 130 80 

Documents submitted to DecUsi f ica t ion  Branch, 
oak ruage 85 7 

Documents and papers (intended fo r  o r a l  presentation 
o r  publication) resieved f o r  appmgriate 
classification ll 26 

Timely  revision^ were issued on nine Organization and Policy Guides. TWQ in- 
structions were combined into OPG No. 03.7.12, Accidents Involving Government 
Vehicles - Motor Vehicle Safety Responsibility Act, replacing OPG No. 10.1.2 
and OPG NO. 10.1.6. 
one, OPG 1po. 09.2, Seniti-  Positions, Security Clearances and Identification, 
thus eliminating OPG 100. 09.4. OPG No. 05.6.1, Official  Travel, was reissued 
ta include former OPG No. 10.1.4, U s e  of Prlvete Autondiles on Off ic ia l  Travel. 

In addition two security instructions were reissued as 

Specific delegations of authority were issued as covered by OPG No. 02.3.1, 
Approval Authorizations. 

The term of  eontract No. DDR-29, Nuclear MetaJ.8, Inc. was extended. !ho new 
contracts were pending approval a t  the end o f  the mnth: no. DDR-35, Aluuiinm~ 
Company of America fo r  alumhum tubes; and No. CA-199, M. J. Sinnot t  for con- 
sult ing services on metallurgical problems. .Contract No. DDR-38 with Battelle 
Memorial  lns t i tu ta  fo r  work on properties of Zircaloy 2 was closed out. 

Assistance was given to Pmduction Purchasing Operation in  determining a laundry 
and dxy cleaning service estimate to be used in negptiating a new contract. 

The property mauagement was closed out on the following FY-1958 Assistance to  
Hanford Authorizations : 

NO. ATE-3LQ-1-94 Consultation by D r .  Poritsky 
No. A!L'E-3LQ-1-58-C Bearing Analysis S t u d y  

The property-management close out on No. ATH-HLO-1-58-D, Fuel Element Failure 
Detection, and Nos  
pending receipt of 

ATH-HIO-2-58, Solvent Extraction Study, is being held up 
find. reports. 

UNCLASSIFIED 
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EMPLOYEE XEWIONS OPERATION MONTHLY REPORT 

A t  mdnth's end, the staff of the Hanford Iaboratories Operstion total led 1232, in- 
cluding 584 exempt and 648 nonexempt employees. 
there were 518 with college degrees, including 498 technical degrees a s  follows: 
BS - 284, I@ - 109, Ph.D. - 105. 
PERsoNmEL DEVEmPMEm 

Of the t o t a l  exempt employees, 

There were 33 nonexempt employees with degrees. 

The 1958 Swmer Inst i tute  of Nuclear Energy was concluded on August 15th. 
AEC Radiological Physics Fellowship Program terminated August 22nd. 
back f o r  both progrsms is favorable. 

The 
I n i t i a l  feed- 

Communications charraels have been established with the area educationsl inst i tu-  
t ions t o  provide catalogs and schedules for HLO personnel. 

Ten employees completed "Understanding People". 
continuing PBM-I has been started. 
quency of future EBM-I sessions in HILI. 

A survey of interest  level  f o r  
Survey returns will be used t o  guide the fre- 

Twenty-five requisitions were received during the month; twelve were f i l l ed ;  leav- 
ing twenty-three open. 
one Laboratory Assistant, one Bioanalyst, one Biological Assistant, one mchinis t  
Journeynrm, four General Clerks C, two Gene- Clerks B, and three Secretaries. 
There are two requisitions on a "hold" status. 
of the open requisitions. 

The open requisitions include eight Engineering Assistants, 

Transfers are pending f o r  twelve 

Three Personnel Meters Clerks are scheduled t o  transfer the second week in September, 
reducing the number of Personnel Meters Clerks tentatively scheduled t o  be l a id  
off in September. 

Seven transfer requests were received during the month of August. 
given were a s  follows: 
job, one - more in l ine  with interest ,  one - advancement. 

The reasons 
two - more exgerience, one - added experience, two - day 

A proposal has been developed for  revision of HLO mass media and distribution tech- 
niques. 
bution of information t o  employees w t U  be realized. 

It i s  expected that msjor improvements in the time required f o r  distri- 

The technical competence portion of the Operation Upturn was introduced t o  HAP0 
communications special is ts  by the HLO specialist .  
is currently directed at  HAP0 contributions t o  the Geneva Conference. HLO Opera- 
t ion  Upturn ac t iv i t i e s  included the announcement t o  employees of the avai labi l i ty  
of monogrsmmred c i m r e t t e  l ighters.  

As a resul t  of a previous v i s i t  b s  the i r  representatives, the National Geographic 

The technical competence p r o m  

Magazine Includes- two photographs- of 
Tlme magazine photographer also took 
t ion for a Azture issue of Time. 

- -  
HLO ac t iv i t i e s  in i ts  September issue. 
photographs of HLO f a c i l i t i e s  for considera- 

A 
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. 
Approximately 3000 people v is i ted  the radiation protection display exhibited a t  the 
Eenton-Frdslin County Fair  by Radiation Protection Operation. 
ments were begun t o  send the display t o  a sl l ls l l  business conference in Seattle. 

Tuenty-three sieped articles, technical papers and speeches were processed for  
clearance in August. 

One hnager  s luncheon was held in August for 26 exempt geople . 

Preliminary arrange- 

HmLxH, SAFETT m SEcURfiy 

Laboratories personnel worked a total of 185,000 man-hours during the month with 
no disabling injuries. 
been completed with no disabling injuries. 
August wa3 1.83 as compared Kith 1.18 during July. 

There were 2 security violations during the month, bringing the t o t a l  for  the  calen- 
dar year t o  34. 

Since September 1, 1956, a t o t a l  of 4,525,000 rcan-hours have 
The medical treatment frequency for  

A meeting is scheduled for September 5, 1958 with Company and Union representatives 
i n  an attempt t o  resolve the Wonacott case without proceeding t o  arbitration. 

Negotiations W e r e  resumed with the Regional MDnitors at  a meeting on August 12, 
1958. Both the Company and the Union w i l l  be presenting counter proposals a t  a 
meeting t o  be held in the near future. 

The arbi t ra t ion hearing of the W i  case is scheduled t o  be held in Portland on 
October 6, 1958. 

Four grievances were received during August ,  two of which were answered satisfac- 
Tor i ly  a t  Step I and txo are pending Step I1 discussions. 
pertained t o  assignment of work and the fourth pertained t o  action following mis- 
azprq r i a t ion  of a compass. 

Three of the grievances 

FROFESSIONAL PERSONMEL PLACEMENT 

During August seven Ph.D. candidates vis i ted Hanford. for employment interviews. 
E C  extended two offers, and one HLO offer vas accepted. 
ford Ph.D. offer  action. 
Two IPD offers have been accepted, for  a Hanford t o t a l  of 17. In addition, six 
cffers were extended t o  experienced BS/M candidates. Four of these were accepted 
and five were placed on the ro l l .  There was no offer action t o  Program BS/raS can- 
dXates  during the month; however, three offers rennin open. 

Firm recruiting dates -have been established fo r  the  six schools coordinated by 
HAP0 for  Ph.D. recruiting. 
IEg a t  25 schools in the north central, south, and western recruiting regions. 

There vas no other Han- 
To date, 1 5  Ph.D. Candidates have accepted HLO offers. 

Plans fo r  BS/MS recruiting have been made for recruit-  

A tistailed study of technical losses for the past f ive years I s  underway. 

Philip A. Ard, a Technical Graduate, suffered a disabling injury on August 13  
while  on assignment in I€'D - Equipment Development. 
tacted a 13.7 kilovolt highline with a piece of aluminum tubing that he was hold- 
ing. 

Mr. Ard inadvertently con- 

He was confined t o  Kadlec Hospital for treatment of burns and observation. 
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An accident investigation committee reviewed the incident on August 14. 
report of the accident, "Hanford Atomic Products Operation Safety Investigation, 
IPD Msabling Injury No. 58-5" was submitted on August 15.  

A detailed 

A series of four conferences were conducted this month for members of the Technical 
Graduate Program. 
B. Bengtson participated in the conference by describing the operation of the Univer- 
sity of Washington School for Graduate Study. 

Each Program member attended one of the,conferences. Dr. K. 

A conference for Technician Trainees was held this month to award certificates in 
recognition of completion of the Technician Training Program. 
also awarded to eleven 1957 graduates who are presently working as Engineering- 
Assistants at HAPO. 

Certificates were 

Nine new Technlcian Trainees reported for work and are presently engaged in their 
first six-month training assignment. 
pected to report by September 8, bringing the total class to fifteen. 
w i l l  not be available for permanent placemznt as Engineering Assistants at HAP0 
until July, 1960. 

Six additional new Program members are ex- 
These men 

EMPLOYEE COMpEmsATION 

Updated m e d i a n  salary c w e s  for 1958 have been compiled for all HLO college graduates. 

Salary statistics for HID individusl contributor engineering and scientific per- 
sonnel were compiled and forwarded to Relations and Utilities for inclusion in a 
salary s w e y  being conducted by the Goodyear Atomic Corporation. 

S i x  positions in Chemical Research & Development were audited during the month. 

The Nonexempt Compensation Study is proceeding on schedule. 
repo-rts have been Issued by the specific study groups. 

Seven suggestions were approved for auards totalling $115 at the August meeting 
of the BLO Suggestion Bosrd. 
I s  $25.53, with a ratio of awards to savings being 11.3s: Effective August 29, 
a new six-page "package" suggestion form was instituted at HAP0 to replace the 
famlliar single sheet form. 
been supplied with the new forms. 

To date, five progress 

The average year to date suggestion award for HLO. 

All suggestion boxes within EEanford Laboratories have 

Two HLO employees retired during the month. 
Operation, was the first HLO wop)&o employee to termiaate with vested pension rights. 
Arthur W. Lade, Biology Operation, retired under the normal provisions of the 
Pension Plan. 

Louise S. Nunn, Radiation Protection 

Hanford Laboratories' participation in Employee Benefit Plans is as follows: 

Year savings - 1958 Insurance Pension Plan Stock Bonus Savings Plan 

99.6 98.4 60.6 7.5 Jan. 
Feb .' 
Mar. 
Apr . 

99.7 9.5 61.3 8.2 
99.7 98.6 61.9 8.7 
99.7 98.6 61.3 7.9 

M Y  99.7 98.6 61.3 7.6 
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Year savings 

>.me 99.7 9.9 61.4 7.6 
J d Y  99.8 98.7 60.6 7.0 

1958 fnsurance Pension Plan Stock Bonus Savings Plan - 

A W -  99.8 9 .7 61.9 7.0 

MBnager 
Employee Relations 

F.G. Wshall:tr 
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TABU 111. NONEXEMPT EMPLOYMENT 
=-% 

1-8 m- 57225. 

Nonexempt Employm@nt Status July A 3  Nonexempt Transfer Requests July A 3  

Requisitions Transfer Requests 

At end of month iw 23 Active cases at enti of mo. 5 5  54 
1 6 Cancelled 1 0 Cancelled 
5 7 
2 2 

Received during month 9 25 
Filled during month 10 I 2  Transfers effected 

New during month 

* Correction: July report corrected from 8 to 10. 

TABLE N. UNIOmRELATIONS 

Grievances Processed - January 1, 1958 to date 
Total processed 24 (includes 3 non-unit grievances) 

Step I 

Answered satisfactorilp 14 

Step I1 

Pending Step I1 discussion 2 

Satisfactorilyw" 7 
Pending time limit 1 
Applied for arbitration 1 

Answered 

* 
not scheduled for discussion within three months are considered settled at 
Step I. 

but for which no further action is taken within three months are considered 
settled at Step 11. 

Step I grievances which Council indicated a desire to discuss at Step I1 

Step I1 grievances in which the Council formally applied for arbitration 

I 2 3 8 5 1 5  UmcLASsIFm 



UmCLASSIFfED J- 1 HbJ- 5722 5 

FINAXIAL OPEXATION MONTHLY REWWT 

Personnel 

There were no changes in Financial Operation personnel during August. 

Activities 

General Accauntinp; Ope ration 

A number of Approval Letters covering memberships on standards camittees were sub- 
mitted to the Coamnissian. 
costs and a statement concerning the quallflcatians of the ncrminee. Another letter 
covering the University of Washington's proton research work has been delayed because 
of legal questions concerning the contract reference sham in the letter. 

Hanford Laboratories will receive a General Plant Allocation in the near future, haw- 
ever this allocation Kill merely be an bdication of our prorata portion of total 
funds available and will not be restrictive unless - total General Plant Funds as 
allocated are used early in the fiscal yesr. 

The running analysis of estimating accuracy on appropriation - requests is shown 
below: 

Two of these were recalled for more specific data on 

No. of Authorlzed Actual (over 1 
AR' 8 Funds cost Under-run 

Over-Run 
By more than 1 6  26 $117,888 $160,540 $ (42,652 

27 171,464 178,702 (7,238) 

Under-Run 
BY more than lo& 37 -,465 132,218 '76,267 

30 218,604 213,604 5,414 

Preparations were ccaupleted and a procedure distributed for the physical inventory 
of uninstalled cataloged equipmint in the custody of Laboratory Auxiliaries Opera- 
tion. 
date of September 15, 1958 for a U  field work. 

The inventory will begin September 2, 1958 with an anticipated completion 

In preparation for the tranefer of the 231-2 Building to HLO, a meeting was held 
with CFD and HLO Finaacial and landlord personnel in attendance. 
that (1) a joint physical inventory would be taken, Kith BLO aad CPD personnel 
participating, prior to the physical transfer, (2) any missing equlpuent will be 
written off the books by CH), (3) Property Disposal Requests will be prepared by CEID, 
prior to trausfer, for equipnt in Cells *, #3, # and #6 B-C in  cunnectian with 
project ~ ~ ~ - 8 0 3  - Alterations - B u i l d i n g  231-2, (4) the building and installed 
equipment Will be transferred to HLO 100$ depreciated. 
August 20, 1958 and all field Work was ccrmpleted August 29, 1958. 
excess to the needs of HLO were marked and will be excessed or PDR'd prior to the 
physical transfer by CPD, however, the cost of removipg the equipment and trans- 
porting to excess ysrds will be borne by HLO. 
231-2 B u i l d i n g  and equipment is tentatively October 1, 1958. 

It was agreed 

The physical inventory began 
Items determined 

!he target date for transfer of the 
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A revlew of our 
mess. Work on 

composite depreciation rate and of our reserve accounts is in pro- 
this review has been held up awaiting the receipt of an I B M  list- - 

ing with the required information. 
composite depreciation rates placed in effect, retroactive to July 1, 1958. 

wustment will be made if required, and new 

As a result of roccamendations developed jointly with Laboratory Auxiliaries and 
submitted to the Manager - W o r d  Laboratories Operation, a central storage for 
HLO has been designated within the 300 Area. 
messanine in the 325 Bullding basement, will serve the 300 Area and outer areas 
as a central warehouse until such time as one of the PRTR warehouses is made 
available. The central warehouse will be used for the storage of equipment and 
materials which are currently not in use and for which there is a foreseeable 
need. 
for ~t~ proper control. Benefits to be obtained f r o m  a central warehouse 
are more efficient utilization of equipaent, dollar savLng by preventing purchase 
of like items in storage, time saving in taking physical inventories, and space 
currently being used for storage wil l  be available for- other use. 

This warehouse location, the 

The Financial Operation will assume responsibility for the storage area and 

A l l  HEW identification tags &fixed to Washington Designated Program equipment 
were removed during the month and new WO (property of others) identification 
tags applied. A l l  tags covering RDX eQuipnent located in the 30 Area have been 
painted red to clearly distinguish RDX equipnent f r o m  capitalized movable equip- 
ment. 
RDX or capital. 
during the month. 

This will enable field personnel to readily identify an item as either 
Atotal of 77 new HEW tags were affixed to equipment received 

An Interim Control Budget for FY 1959 has been established for HLO Level 3 com- 
ponents and Level 4 ccmrponents with the exception of Reactor and Fuels W. 
Reactor and Fuels R&D Level 4 control budgets Kill be completed in time for inclu- 
s i m  on August reports. 
Plan for programs that are anticipated to be adjusted in the firm plan which is 
expected in the next few weeks. 

The control budget deviates from the Preliminary Financial 

Specific authorizations received by -ford Laboratories during August are as 
follows : 

$93,000 f r a m  IPD for NHI for the first four months of FY 1959. 

$75,000 fran CPD for the Plutonium Metallurgy Operation on the 3000 
Weapons Program. 
additional funds are provided in the next Financial Plan. 

It is expected more funds will be forthcoming if 

A purchase order for $210,000 from the US Air Force to cover atmosp- 
heric diffusion studies to be undertaken by the Atomospheric Physics 
Operation. 
operating costs Kith the balance to be used for equipment. 

Of this amount, it is planned that $50,000 will be 

A purchase order for $30,000 from AZQP to cover t h e m  cycling studies 
to be performed by the Termal Hydraulics Operation. 

Effective with the August cost reports, HLO Cost Accounting will not force "rounded" 
figures to add to the total amounts on the various report summaries which state 
amounts in thousands of dollars. 
forced addition will save several hours a month during the period of report issuance. 

It is expected that the elhimation of this 

I 2 3 8 5 i - l  
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An exploratory meeting was held with I B M  representatives to discuss the feasibility 
of placing the HLO cost accounting system on an integrated data processing system. 
Conversion to IBM would be contingent upon the abiqty of Data Processing to 
economically perform the job, issue reports of at least the same quallty as the 
present reports within as short or shorter time than our present manual system, 
and to permit increased cost analysis for HLO management. 

Personnel Accounting 

Significant meetings and conferences held in August are discussed below: 

Personnel Records - Two meetings were held to dlsucss conversion of Personnel 
Records held by Ehployee Relations to the control and custody of Personnel - -  
Accounting Operation. Definite progress c m  &e reported. Mutual agreement 
was obtained in most areas with specific questJons on unsettled issues 
tabled for  f'urther Investigation and discussloif in later meetings. 
detailed report is expected in September. 

A complete, 

GE - W C  - emcIlt - cumulrptive efforts by the Managers - Personnel Account- 
ing disclosed payroll problem areas in connection with the GE - HAMTC agreement. 
During the August meeting these difficulties were summarized in a letter to 
Managers - Union Relaticns. 
problem areas. 

A total of 18 items were fisted as representing 

Unlque situations occurrFng in cases of Tech Grads in the Western Circuit Rotational 
Program and temporeuy summer employees who claim out-of-state legal residence will 
increase the nmber of states for which tax reporting is required. For the 3rd 
quarter, 1958 we will be dthholding state income tax for Oregon, Idaho, Montana and 
Arizona. 

Auditing 

Reports were issued on Internal and Traveling Auditor coverage of all remaining audit 
areas scheduled for the audit year ended July 3, 1958. 

The audit of Materials Furnished AEC Contractors is in progress. A review of R&UO - 
Project Budgets' records determined that fifty-four Project Proposals, Informal 
Requests and etc. are applicable to HLO activities since reorganization. 
these have proven to be of no particular interest to the current investigation. 

Many of 

Draftlng of the Traveling Auditor memorandum follow-up report requested by W. E. 
Johnson has been cmpleted. 

Measurements 

Sample reports concerning the employee attitude indicators were finished for review 
by management. 
procedures for its routine reporting have been turned over to Cost AcCo~ntlng. 

A unit cost index for Bioassay has been accepted by management and 

Procedures 
All form masters with prefix of "B" (signifies Printing Operation) applicable to HLO 
w i l l  be transferred from custody of MU0 Fonns Control to custody of HLO Form 
Control. 
change will result in approximately 250 masters located in 300 Area rather than 700 

This move has no effect on procedures or  basic responsibilities. The 

1 2 3 8 5 1 1 8  UNCLASSIFIED 
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Area. 
also in HLO Forms Control, also number approximately 250. 

During the month seven suggestions were evaluated with only one adoption. 
adoption concerned use of themofax paper and will appear as a suggestion in the 
next Management Newsletter. Five suggestions are still under consideration. All 
af these suggestions ham pertained to stationery, forme, secretarial supplies, and 
other general office procedures matters. 

By camparison, masters with prefix "A" (Duplicating Operation), which are 

The 

Payroll Statistics 

Number of HLO Employee Change S - Tota l  Exempt Nan-Exempt 

596 1 238 
7 

642 
During Month 

Employees on Payroll at Beginning of Month 
Additions and Transfers In 
Removals and Transfers Out 4) - 6 1  

Employees on Payroll at End of Month 1.. 
Overtime F'ayments D u r a  Month 

Exempt 
Non- Exempt 

Gross P a p o l l  Paid Durinp; Month 
Exempt 
Non-Exempt 

Axrgust 
$ 7  

6 848 $E 

'July 

$ 5 4 0 8  
12 564 

$17 97; 

$461 984 $458 362 

Participation In Employee Benefit No. Participatiq $ Participating 
Plans at Month End August zs!z August July 

Pension Plan 
Insurance Plan 
Personal Coverage 
Dependent Coverage 

c',S. Savings Bonds 
Stock Bonus Plan 
Savlngs Plan 

bsurance Claims 

Employee Benefits 
Life Insurance 
Weekly Sickness & Accident 
Comprehensive Medical 

Comprehensive Medical 
Dependent Benefits 

Tota l  

Good Neighbor Fund 

Number participating 
Percent participating 

1 186 4 190 98.7 98.7 

99.8 1 247 99.8 

751 61.9 60.6 
86 87 7.0  7.0 

- - 1248 
799 797 

755 

August July 
Number Amount Number Amount 

August 

789 
64.0 

6 881 3 $13 292 - 
July 
785 
63.4 

9-12-58 
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INVENTIONS OR DISCOVERIES 

A l l  persons engaged in work that might reasonably be expected to resul t  
in inventions o r  discoveries advise that, to the best  of their  knowledge and 
belief no inventions or discoveries were made in the course of their  work during 
the period covered by this repor t  except as listed below. 
advise that, for the period therein covered by this report ,  notebook records ,  
if any, kept in the course of their  work have been examined for possible 
inventions o r  discoveries.  

Such persons further 

INVENTOR 
H. V. Larson  
I. T. Myers 

R.  A. Harvey 
D. A. Campbell 

H. €3. Van Tuyl 

L.  L. Burger 

F. P. Roberts 
J. L. Ryan 

R. H. Moore 
W. L. Lyon 

W. L. Lyon 
R. H. Moore 

V. H. Troutner 

V. H. Troutner 

TITLE O F  INVENTION OR DISCOVERY 
High Precis ion Condenser Voltmeter 

A Stack Effluent Radioisotope Monitor 

The Metathesis of Cesium Ferrocyanides, 
Ferricyanides,  and Cobalticyanides with 
Silver Carbonate, HW-57228 

Use  of Talc for Solvent Treatment in 
Solvent Extraction Processes  

Separation of Neptunium and Plutonium by 
Anion Exchange Using Fer rous  Sulfamate 
and Semicarbazide 

A Pyrochemical Method for Separation of 
Uranium and Thorium, HW-57158 

The Reduction of Plutonium Chloride by 
Magnesium, HW- 57334 

A n  Optimum Organic Coolant Mixture for 
U s e  as a Nuclear Reactor Coolant, Moderator, 
or Shield 

A FourAComponent Optimum Organic Coolant 
Mixture for U s e  as a Nuclear Reactor Coolant, 
Moderator, or Shield A 
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