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CLI' TOY TNX TECHNIC. L OECTION CELKLY PROGRESS KEPCRT

MOBER 5 - Cotonza 1 7
OCTOBFR 5 - CCTOBRR 10, 1944 !<£2ﬁ‘&;u ﬂ
{ e |
The 4¢ process has now developed to & point rhere 1mplgg§ i'f
turther Irformution of Lwmediate Interest to Hanforg <en

e obtuired at Clinton. Consequenrtly this will be th&xl&ﬂz//
¢f the reasul.pr weekly TNX Clinton reports that have been

ctucd sirce lust October., At the same time sirce the re=
sults from the future promram here should be made svaile
avle to interested parties, the sume number of copies of
all reports from neres thit h.ve been attached in the paat
vill be sert to those nov receiving them, numely, R. F.
DeRight (2), ®. 0. Simor (2), H. Worthingten (1). It is
assumed that requests for special work required by dife

fleculties arising ut Hunford will be handled cdireztly vith
“r'o Wh.j. t&kel".

T™1s beirg a final report, it seems vell in cases vhare

possible to indlcite the future program .nd commeng 1p

gersral on the importunce of 1t to Hanford.

P1l2 Operation

The repaired fun is nov back in service
arcand 4200, which on the basis of un averanc down time of 10%
plves a daily rate of 3900 KW. There are defirite indicutions
of a higher level as utmospheric temperatures drop. The pre.
Sent eetimate 1s thut during the winter the operuting rute will
be 4700 and the dally average 4300 K¥. This is bused on a max-
—> imum metal temperiture of 250° ¢ ut the control point. The
present flux distribution 18 good and there are no plans for

altering it by futther polson changes and 1t 1s expected that
the currert metal mass vill also be mairtalned.,

and the power level is

Two lines of work are under conslderation for

Increasing the
pover output. The first of these involves the
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fine water apray to the cooline wir from which an increase of
10% 1= expected. The secord ch:nre comprises a more complete
seal of the shiel¢ plucs at the charge fuce to prevent drawing
in warm bulldine sir and to allow more cold air to be used.
This 1s being considered more to conserve bullding heat than

to incgease pover level as the probable power increase is not
over 1,0 °

Neutron Thermometer

The 48 hour comparison with an icn chamber at constant load ‘1’
cculd not be made as the chamber galvarometer became erratie
and required overraul. The comparisons already mide, however,
show that such a device 1s us satlsfactory as s chumber. In
fact the use of fcur in serles at the corners of the pile 1s
thcugh< to be the most reliable electronic method for rower
measurement. It la pov planned to evaluate the neutron ther-
mome ter by connection to the Esterline angus that originally
had ar. lon chuaber locatad sc as to control the reguluting
rods sutomaticully. Some thceught is also’ being piven to using
four properly located thermometers in series to actuate the
fute HBiatl i 1y K'-';Hv meter,

Porer level by alr Monitoring

Work is still continuing along tmis line with some success,

The chief trouble, however, is vith & varlable air flow., This
results both from an unsteady inlet air preasure and a variable
discharge suction. This latter 1s caused by changes in the
main coolinos alr flov as the activated alr after pussing the
Beckman is drawn into the plle rather than discharpmed to the
atmosphere. This method appears less attractive than the use

of four neutron thermometers but encugh more work will be done
to reach a definite conclusion.

Activity on Surface of Canal Water

The expedient of sweeplng the surface with a checese cloth
mentioned last week reduced the activity muterially remove
ing the oil then con the surface. This latter, hovever, con-
tinues to accumuliate and movements of buckets in the w.ter
tend to bring more activity to the surfuce.

The bulk of the original oxlde has nov heen removed by a smll
pump with a hose eéxtension on the suctlon side. Tnis was used
a8 a vacuum cleaner to remove all visible oxide from the floor
of the deep plt and the floor of the ranal 13 now being cleaned.

The dlscharge of the pump 1s returne” to the cunsl overflow and
thence to the lurge settling basin.

A further attempt was made to clean the canal by ths use of Orbit
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(zardinol). This way done by holdina the inlet water at § gals,
per minute and «fdineg an emulsion of 14 1bs. Orbit in water with

agltation to mive u cloudy appesrance to the water, After stand~
ing 40 hours the wiater flow was ircreased m:terially to {lush
the csnal. 48 a result of this treatment the activity of the
exlt water dropped by three fold. I the activity increases

later due to Pickup from the mattresses, this treatment will be
repeated,

Tests to Demonstrate Xenon Polsoning

Several experiments were made to substantdate the Hanford ex-
perience and as a report covering them is being issued this week,
Wo attempt will be made here to give 2 complete description. The
riral experiment, however, furnished a defirite prcof of the
polsoning effect. In thls the pile was operated for 24 hours at
4000 KWH in crder to accumulate the polson to the equilibrum
amount. When this had been dcns the plle was shut down and
cocled as rapidly as possible, this taking flve hours. all
dampers were then closed to prevent uir flow by natural draft
and the'criticel point (K = 1) was determined by control rod
movement using & pover of 100 watts, It was necessary to ine-
sert the control rod gradually and this gave a smooth curve over
a perliod of 21 hours. At the en” of this time 46 chanrels werg
pushed and recharged with new metal, which change, gave & verti=-

cal drop in the curve. No further measurements were taken after
this metal change.

At this writing it 13 not possible to expresa the equilibrum
poison effect per 1000 K¥ in "inhours" as two different values
had been obtained for rod caulibration, The first of .7 inhours/
inch 15 based on small changes in period at 100 wattis rating,
while the other (1.3) was obtained by determining period for a
wider spread of settings, that 1s for a wider spread of period

In sddition to the two different calibration values the uncorre
decay curve fits a 15 hour rather than a 9.6 hour period. It is
expected that these difficulties will be reconciled by further
calculations und experiments now in prcgress to a point vhere the
report to be 1ssued this week will present much more definite con
clusions. It can be sald, however, that the polsoning effect
appears to be confined %o fission elements with short half lives.

Problem No. 124-X1E - Effect of Hadilation on Corrosion of
ubes ackets

The tube at 85° C operated satisfactorily last week brirging th
total time in service to 48 days. It is now planned to continue
unless trouble occurs, until the last of October and then dise
charge the slugs for examinatlon and welghing after about 70 4
of operation. No plans have been made beyond this point at pre
and there would appear to be but limited merit in further teats
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this nature. If they were stopped by slug failure no knowledge
would be gained and to be of any value they would have to run
for so lone that Hanford experience would probably be much more
. represertative. The main point of interest fe
3 of radlation on corrosion rate and thi
4 to be negligable. )

Problem No. 124-X14F -~ Effect of Radiatiqnvon Film Formation

Ko further results were obtained last week. This line of rork
also appears to be of limlted value to Hanford as it has been
emonstrated thut radiation has no effect on film formation.
In addition the amount of dichromste decomposed has not only
been demonstrated by this vork but 1s i) agreement with other

results here and at Chicago.

Monitoring 205 Stack .

A

Air has bsen drawn through the sampling line und equipment for
almost a week aftor solution of the last metal chunge. Over

~this period the residual iodine activity dropped slowly to al-
mogt the instrument background. After following one ore metal

solution charge the equipment will be turned over to the Health
Physics Group for routire operatilon. ~

This method of monitoring is considered satisfactory for Clinton
where the gross actlvity is low. The chief feult of the eguip-
ment lles in a 20% variation in alr sample size tuis being about
as close as the flow can be repuluted. A variation of 10% 1s

corsidered to be much more satisfactory and posslibly necessary
for Hanford,

NovaIug Coating

The sodlum aluminum silicate (from the Bureau of Standards) coating
1s being svaluated further in a water tube containing a new lot
of steel dummles coated with a thicker {1 mil) and somewhat air-
ferent composition. The previous test with steel sluss showed ,
numerous rust spots after several weeks sxposure to water at 880 c

and the present slugs will be kept under similar conditions until
November 1 before belng examined.

A method has now been developed by which 1t appears possible to
apply a continuous coutirg to heuvy metal. The &lums ure cleaned,
etched 1n nitric acld, washed, dried and a coat spplied us a spray

¥hen dry, this is buked on. Coated heuavy metal sluecs for test
are expected shortly. '

#hile the film 1s thick enough to prevent fission recoils from
entering the water its utility will depend or preventins an in-
crease in water activity through pin holes long enough to hold
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the aetivity in the exit witer below the tolerance limit and sti
form & practical amount of product in the metal. This coating 1
not an imnedliate possibillity but it hus many desiradle features
if 1t could be mude to give adequate protection. .

Detection of Bulged Slugs

Work 1s contlinuing on the method involving the use of a contin
uous column of slugs in electrical contact and insuluted froem th
tube. It hus been poasible to cause an insulated slug to bulge
end to detect 1t before it became too tight to push. Detection
18 accomplished by completfing a current between the insulated
slug and the tube. At present, it is planned to accomplish in-
sulation by holding sectlons of mica to the slum at either end
by a thin alumlnum band. One end cap of each tube would have
an insuluted terminal extending inward to contact the last slug.
Leads from these would then be brought to a scanning device the
other side of the circult being completed through a wire to the
shielding. One problem involved is the dlsposal of the insula-
tlon during metal solution. another is the 1nsurance of adequ
insulation without displacing the slugs 80 as to alter materia
their present concentriclty in the tube. It is also possible
that bringing all the wear at two smull areas minht, in view of
the veight of the slurs, cause the bands to cut through. In
general, however, this appears to be the most promising ang
easiest applled of the various schemes beinnm studied and 1t has
been suggested that thls work be follored actively until a de-
finite proposition can be submitted.

The use of high frequency vibrations initlated at one end of a
tube and monitored at the other, with a definite effect result-
ing from the interference of a bulge, has been found to be uan=
satlsfactory. No reliable and reporducable effects acould be
found,

At present the possibllity of using a beam of light is bYeing
studied. This apvears to offer major difficulties. In the
first place, the arnulus 1s rarrow and long and conatsnt and per
collimation of a beam of light would be difficult. Furthere
more, this method would require a transparent end in one end
fitting and a light source in the other. Finally visual obser~
vation would be unreliable due to the human factor vhile the use
of photography would be extremely tedious. A very great number
of pletures would be required and since the expected effect
vould be small the procedures of exposurs, developing and inter-
pretation of the films would have to e rigldly standardized.

Finally, 1t 13 ccubtful 1f this method could be used ¥ith the
plle in operation. _

It is understood thut a trial will be made later in SMX of the
method by vhich a slug column is moved a short distance and the:
returned to its original position with a measurement of the fo
required. The necessary end fittings will be provided by Chi
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SEP.LRATION PROCESS

-

" A nine timer using the etandard Hanford flowsheot 5 with
60 day metel has just been completed with the fo owige,

i h ¥
LI A T

Decontamina tion chtorsf

Bxt. 1st By-Prod. 1lat Ppod. 2nd &l-Broda“ 7 Pro

Run - Step Step Cum 3tep Cum

7
ot
]
e
&
@
o

227 6 40 240 9.9 2360 7.8 17560 1€

! 228 9 35 325 - 10.5 ° 3400 14.7 50000 e

? 229 4.8 62 300 19 3600 2.1 7700 10.2
230 8 46 365 18.5 6800 5.3 35800 23.8
231 7 41 290 42.5 12300 2.2 27300 113 310
2z2 5 70 350 8 2800 17,8 50000 11.0
23% 8 32 255 18.7 4000 4.5 18000 11.5
235 8 37 300 23 7000 2.2 15300 30
235 6 43 257 - 28 6700 - NS -
Weinhted )
Avgs 6.2 48 300  13.3 4000 4.7 18800 = 26,5
Compos1ite ‘ T 490

Measured Yleld Losses

Ext.  1lst By-Prod. 1st Prod.  2nd By-Prod. 2nd Prod,

Run Step Step Cum Step Cum Step Cum Step
227 3.2 3,1

6.3 4.2 10.5 3.6 14.1 1.9

228 1.2 33 4.5 2.1 6.6 5.7 12.3 1.2

229 1.3 4.3 4.6 2.1 6.7 4.2 10,9 0.8

230 1.8 4.1 5.9 1.8 a7 4.0 11.7 0.5

231 las : 4,0 5.5 2.2 70? 3.8 11‘5 009

232 2.4 Y] 6.0 3.0 8.0 3.9 12,5 0.8

233 1.2 3.6 4.8 1.7 6.5 4,0 10.5 0.7

224 2.5 27 S.2 L7 6.9 3.7 10,6 o

238 1.5 2.2 3.7 1.0 4.7 5.8 8.5 1.0

[ Avgo 1.8¢4 3.43 5.27 2.2 7.47 4.1 11.857 93

This series was double Scavenged 1n each cyele with Ge and Zpr and -
no fluosilicate was used in the product precipitations. It will
‘ be noted that the decontamination was Satlsfactory with a maximum 0
} of 3,100,000, a minimum of 203,000né a weichted average of §00,000
4 through extraction and two cycles. The composite was 4 0,000. The
‘ yleld losses averaged 12.50 overall with all values about as expsoc

»

Comparison of- Demonstration Runas

So far six series of runs have been made to demonstrate the Hanf o;
procevs or slight modifications of it. The wel t averaged decon
tamination factors and the urithmetlc average yleld losses from
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these series aure sumaurized in the follovlng tablea.

Conditlons

ist Cycle 2nd Cycle
Run Nos. _31-%‘0&; P!'Odq B;z «Prod. Prod .

186-193 B1;Ce-Zr twice B1 Bi;Ce-Zr twice Bi
194-201 Bi;Ce~-Zr; Ce Bl Bl;Ce-=Zr;Ce B1 .
202-209 Bi;Ce-Zr; Ce Bi Bi m%swg
210-217 Bi;Ce-Zr twice B1 -~ BijCe~ir tvice Bt -
218-226 Bi;Ce-Zr twice Bi £ S1P; Bl B1£SiFg
~227-235 Bi;Ce-Zr twice Bi _ Bi;Ce-Zr twice Bi

S LT T Bt SF N 8. '-ftfsz

deipghted svoruge Cumulative Gamma Decontamination Factoy

1st Cycle 2nd Cycle
Run Nos. Extraction By-Frod, Prod. By-Prod. Prod, Conposit

186-193 6.5 218 4450 5160 54200% 383000
194 -201 3.1 195 2600 8880 184000 207000
202-209 8.8 162 4000 6000 180000 - 188000
210-217 8.2 112 4700 - 10330 837000 ‘630000
218-226 7.6 163(:+)  5140@K) 7300(%) 256000 @S) 400000 (53
22338 6.2 300 (7} 4000 18800+ 5.000005%"’- 490000

25y 2 7. 0 3 (f) !}O.G)) 4000(;:) ;3»0000 1(9) 160000
#Low due to recontamination of samples

Average Cumulatlve measured Yield Losses {1n ggrcant)

lst Cycle 2nd_Cycle
Run Nos. FExtraction By-Prod. Prod. By-Prod. Prod.

186"193 2.9 8.6 ('5.7) 8.9 (2.5\ 1303 150‘
194-20}) 204 5.3 (1) 6.3 9.3 10,1
202‘209 v 200 503 G&) 6.0 6.7 609
210~217 1.9 5.6 07) 8.8 (3-)) 12,7 13.5

. 218~226 1.8 5.2 30 6.3 (0 .3 (o)  wm.9(o0)
227-235 1.84 5.2709 7,476 11.87%N_ 12,5 g%
255 263 2.5 4300 4o (#3) 4.2 (03) "o b

It willl be noted thut series 186-193 and 227235 are checks of
the flowsheet process with 100/80 day metil and that series
210-217 1s with the same process and 100/30 day metal. 4ll three
of the serles (25 runs) glve very satisfactory decontamination
and there 1s no difference between 30~and 60 duy metal. The
arfthmetic uverage of all three gives a factor of 621,000,

The overall losses for the three series ure in good agreement
wvith an sverage value of 13.8%.




-

Omission of Zr in the second half of the by-product precipitutes
(one cuarter of total) (runs 194-201) showed a lower decontaminat
factor (207000) and a lower loss (10.1%) with 100-60 cuy metal.

¥hen three quarters of the zirconlum and half the cerium scavenge:
were omitted (runs 202-209) by using Ce-Zr in the. first hal.

Ce cnly in the second half of the first by-product prezipitate
no scavengers in the second by-ploduct but fluosilic acid in
secord product precipitate the factor was slightly lower (188000)
and the yleld loss vas reduced to 6.9%.

Finally when the first cycle was fully scavenged (runs 218-226)
the second by-product was straleht bisfuth phosphute (hilf normal
zircenlum and cerlum) and fluosilicis acld was used irn both proe-

duct p;pcipitates the factor rose to 400000 and the overall loss
to 7.9%. .

It may be concluded from the above dat: that the flowsheet pro-
cess gives the best decontamination ot a somewhet higher loss as
operated at Clinton. If the semi-vorks runs at Hanford product
and by-product levels are accurate, however, this loss should he
under 10€ at full Hanford product concentration. There arpears,
therefore, to be little justificution for uasing uny of the modi-
fications since they all result in lower deconiumination factors

and only promlse a lower yleld lous that may not be demonstrable
at Hanford. v

Additional runs are to bg made ut Clinton that may be econsidered
as a part of a further process demonstrution. Since & specific
process hus been recommended, however, and flowsheatshave been
1ssued the results of these later runs are not of primary
portance. Furthermore, judging from the effect of the vaprtabl
already tried, there 1s little possibility that any desirable
improvements will be shown.

Crossover

The data for the crossovors of five of the six series of runs
already discussed may be summarized as follows:

Average losses

deries Bl By-Prod. LaFy By-Prod. LaF, Prod. Total 4w,

186-193

1.5 1.25 2.2 4.85
19“‘201 100 1o5 104 3-90
202-209 003 190 1»0 2050
210"21‘7 0.90 106 006 3.10
218-~226 0.38 1.5 1.0 2,38 —
227-238 0.9 Yot yet complﬂtgd 53 .20 -
Group Avg. 0.8 1.37 1.24 3.41
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The above losses are so conslstant (41 runs) that there 1is little
doubt that the crossover will be satiafactory at Hanford.

Neutralizatlion of Vastes

At the request of Hanford tests have been made in 205 Building
to determine 1f there 18 any difference in the power required

for agitation when neutralizing waste metal solution with caustiec
plus carbonate instead of straight caustic. No difference in
pover was found.

’/ero—» pet /&M 5 3. PPN 0}5«_;‘0'& I»R//[K}M,u L‘;&
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ISOLATION
204 Operation

The nine timer {(218-226) ﬁus treated in 204 1n three lots of
three charges each.

Lot 1 comprisine runs 218, 219, and 220 contalned no recycled
supernatant and@ the product concentratlon was too low to give a
precipitate. After destroying the peroxide in the supernate in
Room D it was divided into three parts and returned to charges
224, 225, and 226 prior to the Lan by~product precipitation.

Q
Lot 2 containine charges 2:l, 222, and 223 plus recycleé super-
nate from 216 and 217 gave a precipitate and the soludbility in the
supsrnate was 86 mgs. This solution, after destruction of the
percxlde, will be returned to later charges.

Lot 3 conslsting of charges 224, 225, an® 226 plus returned super-
nate from 218, 219, and 220 showed a solubility of 79 mgs. The
supernate willl be returned to liter charges.

The combired first precipltates vere diviced into two portions for
the seconé precipitution. This was entirely satisfactory with
supernate solubilities of 52.5 and 19.7 mgs respectively. fhere

appears to be little doubt of the satisfactory cperation of this
portion of the process.

Fquipment entirely similar to that at Hanford for carrylng cut the
first precipitution is expected to he ready for operation here
later in the week. ‘hen this 1s availuble the process will be -
standardized ulong the following lines. Two or three charges will
be combined after the first metathesls in Room D at ¥ volumes

and sent to 204 Building. Here the sclution will be put thrcugh
the first precipitation under Hanford conditions and the product
saved. The supernate will be returned to Room D for peroxide

destruction and return to the process ahead of the laF by-prod-
uct precipltation of later charges. The first procipitates wiil

be combined into larger amounts for final precipitation but not
at Hanford volumes.

The above procedure should not only simplify Clinton opérations
but provide a continued demonstration of the most critical part
of the Hanford 1solation process.

Peroxide Destruction

The supernates from 204 are now transferred to Room D and analyzed
for peroxide with standard perm@gnganiate. The solution is then
agitated and held at 15-200 F while being treated with a solution.
of RaNOo. In order to insure complete peroxide destruction two

spot test Indicutors are used. The Pirst of these ammonium vanad
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{1.5 grams of 25 cc of 8 N afso4) shows red with peroxide chang-

ing throurh pink to yellov vith no free percxide or nitrite and
greenish blue vith excess nitrite. HSodium nitrite solution is
added with spot testinm until the pirk color disapprears, “he
the peroxlide 1s destroyed as shown by this test a 8light exce
of nitrite 1s insured by the use of u second indicator: benzi
dehydrochloride (.1 ams plus .25 cc DM aniline in 30 cc of 6 }
acetic ucld). This 1s colorless in the absence of nitrite and
turns pink as free nitrite is added. More nitrite solution is
then added, with spot testinm, to a definite pink color. This

excess nltrite iIs then destroyed by adding permanganate to a
permanent pink color.

3o far it has been found that only 60-80% of the nitrite re-
quired based on sanzlyses for peroxide is necessary to remove

all the peroxide. This 1s thourht to be due to decomposition

rhlle arltatine und waltinge anzlysis, a period of ahout %0
minutes,

TECHNICAL NIVISION = CLINTON
Wa'!"(‘:{;hi : ’ -

W. . KIRST
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