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FI >10?1 tt&METg .  Hilton Lewis 

ZlroonliA

In v i i i  of the fast that aandelio acid* ruaots canpletcly with slrconlm  ion urd 

not with tha major ocoponocts of Kedaac strew s, a new procedure i3 proposed for 

determination of thin fission  product!

X. Precipitate Zr with mandelic acid.

2. Irrjiafcro the ssirooniun oandclate to  Zr(OH), nith
NnOK, acidify  with 1C1, and ropreclpitata as in irtop one.

3* Dissolve the precipitate with 15’ and precipitate BaZrf^*

4. Dissolve the Ba2rFc in B̂ BÔ  and SCI,

5. Precipitate ttio Zr with cupferrcn,

6. Ignite the cupfcrrnto to ZxĈ  fo r  w eiring , mounting and 
counting.

The ubove procedure has not been tried  as yet in the prosonco of a l l  the fiasian  

products, However, experience with the present BaZxi^-cupferron preoedure indicates 

that the pro;>oaed method tr i l l  be uffoctive.

The combination of steps 1 and 2 above were shown in  the la s t bi-acnthly report 

to  separate Zr quantitatively free a ll  Redox stroain constituents. Step 3 w ill re

move the colunbiun activity  which was 3hown to carry euantitatiwely on tho zirocnira

mnndelnto precipitate.

* Kuie in s, Anal. Chem., 276, (1947)
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The prootduro Tor t1m determination of cerium, ac used in the present oopora

tions plant, has bean taatco for Interference by Redox stream constituents. Fre- 

Xl&lnax7 experiments showed experimental d ifficu ltie s  which eon be attributed to  

or.o or sore of the follocing onuses. Those find i:\gc nre applicable to the analy

t ic a l  work on cerium in  the BiPO  ̂ process.

1. The C. P. cercus n itra te  used to  auks up tin  carrie r solution contained 

large amounts of inpurities, probably other rare oarths. This resu lt

ed in fa lse  figures for recovery of oerlus carrier and, consequently, 

incorrect resu lts for active ce rlu f. Since th is  e ffe c t was acted pre

viously by cn independent observer on a different stuple of csrous n itra te ,

/ i t  is  suggested that ceriuL c a rr ie r  be node by dissolving 

and reducing to  osrous with I^C^. Thio sa lt is  wore like ly  to  be freo 

of other rare earths. Volumetric analysis of the corous n itra te  carrier 

gave re su lts  22$ lower than gravimetric analysis of the same solution. 

However, both methods of analysis agreed within 0.4$ when the carrier was 

prepared as suggested above.

2. Self-scattering of the /^omission of the sonpie may increase the counting 

rate as much as 16$ over that fo r  the pure traoer. The counting rrte  was 

found to  Inorcase with the to ta l  weight of p rec ip ita te  as shown in Fig

ure I .  Tlie shaded area indicates the region within which any single deter- 

a.nation has a 99$ probability of fa llin g . The e ffe c t of a fixed amount

of solids end varying mounts of radio-coriuo is  shewn in  Piguie 2, Since 

almost a l l  the points fa l l  within the 99$ lim its of the straight line i t
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la  wn»dd that the percentage Increase la  the counting rata la  not 

affected by changes In the amount of ac tiv ity  preeent.

3. Radiograph* of stap les of pure tracer evaporated on one inch glass 

discs ahossd the ac tiv ity  to  be conosntrated a t the outer edge of the 

axes covered. Che d isc  ares covered by the solution was controlled by 

the location of a  sspon ring. The counting rate was four.! to  decrease 

with increasing ares corazed. Since the activ ity  was largely a t  the

edge of the dieo, the counter window soy have cut cut scae of the rsdia-0
tlacu in  increase in  diene te r  fron 19 a s . to  25 be. lowered the counting 

iat«  5% a t ra tes of approxir ately 3400 counter, inute,

Tho resu lts  of the ceriua analyses obtained with the pure carrie r solution and 

corrected for aelf-soattering are shown in Table 1, Approxinately 6000 county 

minute of radioactive coriun were, added to 2 n l ,  of tho indicated solution and 

these s a n ie s  wore erialysed by the ccrius aethod in CN 2ttl5. The procedure was 

changed only in that the 2r(10^)^ precipitation was done im ediately before in

stead of a fte r the la s t  Ce(10^)^ precipitation.
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TAB1L I

fU SU JS OF CER1UI A!iALY£Kfl

1 .3  E AIK 9 0 .7 , 90 .5

l . o  it m 1 2 3 .0 , 9 5 .0

0 .0 5 H F » t "r t 9 7 .7 , 97 .3

0 .2  H Or 9 3 .3 , 9 5 .6

O.X H O r ^
•  •

9 5 .0 , 9 6 .3

0 .1 2  H WHjjSO^I 9 3 .7 , 95 .5

3 .9  | i  NO- 9 7 .7 , 101 .4

o . i  e  ao4— 9 7 .7 ,  101 .0

Hexone 9 6 .2 , 101.8

1 .6  H 2UJ0- 9 9 .6 , 98 .4

The d a ta  in  Table 1 in d ica te  th a t th e  procedure* i s  flood to+ 53l excep t in  the  p ro - 

96 noe c f  o l ic ir .u a .

*■' u;ie the ** *to o f  Table I wexe taken I t  h as  been found more s a t is f a c to ry  to  nount 

the M aples cn 22 nm. microscope cover g la s s e s  becked ty  14-p ly  showcard cardboard. 

This g ives a p e r fe c t ly  f l a t  mounting and th e  counting r a te  i s  n o t a l te re d  by d i f 

fe ren ces  in  th e  h e ig h t o f the cnnple a s  was the case w ith  the  o ld  me,tinting on one- 

inch curved watch g la s s e s  backed w ith ultra i nun. The d a ta  o f F ig u re s  1 ona 2 were 

taken  w ith th e  sam ples on cover g la s s e s .
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' a t 50,4 Ug

At j . ftt 40,2 ng.

O 3000-4000 c/ b  (April 25) 
*  5000-6000 c/m (May 3)

FIGURE I
DCHEASL OF G-UNTirQ HATE DUE TO 5SLF .X/iTTEulUG

a U lJ B ff lB f lS  vs‘ total activity
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SCKET M-13431

FIC.-.IOH iTiCEUCTS -  RUTHEWIU! -  G. J .  Aik i r e

The behavior of th e  lo s e r  valence a tr . tc s  o f ruthenium In n i t r i c  acid  so lu tio n  i s  

no t w ell c h a ra c te r is e d . In the f i r s t  p lace  i t  la  d i f f i c u l t  t o  prepara a  ruthenixan 

n i t r a t e  so lu tio n  of a p a r t ic u la r  valenoe s ta te  and id e n t ify  th e  s ta te  w ith c o r ta in -  

i t y .  F x irth e rto re , the so lx iti ns f re q u e n tly  change on s tan d in g  so th a t  e x tre ro  ca re  

must be oxcercioed  to  he sure th a t  tho sane s ta te s  e x i s t  f r a n  one exp rim ent t o  

ano ther. The pi-epa ra tio n  of ruthenium n i t r a te  so lu tio n s  fo llow ed jy  po la rocraph io  

and co n tro lle d  ca thod ic  reductions o f th e se  so lu tio n s  i s  being  in v estig a ted  w ith  th e  

hope o f e l 'ic id a t in g  th i s  problen.

A d ir e c t  trea tm en t of c c c re rc ia l  ruthenium  ch lo rid e , a m ixture o f R u l i l  • r«j IV, w ith  

n i t r i c  a c id , produces so lu tio n s  which co n ta in  both ruthenium  n i t r a te  and ruthenixsn 

n it ro so  n i t r a t e .  Polarograms of th ese  so lu tio n s  ora not c l e a r ly  defined and canno t 

be dup lica ted  f r a n  one p rep ara tio n  to  ano tlie r. By t r e a t in g  the nixed ch lo rid e  w ith  

ch lo rin e  a t  room tem perature a  canplex ch lo rid e  i3  formed w ith  a l l  t)»  ruthenium in  

the  fo u r  s ta te  (ANL 4265). I f  t h i s  so lu tio n  i s  then hea ted  w ith  n i t r i c  ac id  u r t l i .  

ch lo rid e  • f r e e ,  a reproducible s ta te  i s  obtained  as evidenced by id e n tic a l polarograoB  

end abso rp tion  sp e c tra . S o lu tions prepared  in  th i3  manner have remained s ta b le  fo r  

th ree  weeks.

The fo llow ing  polarographic red u c tio n  experim ents nere c a r r ie d  out on ru then iun  so lu 

t io n s  p rop ired  in  t h i s  manner. A ll measurements were t  ade a t  and tlio p o te n t ia le

re fe r re d  to  a re  those  versus a  rcu iy -a c rcu rcu s  su lfa te  e le c tro d e .

Reduction naves o f ruthenium n i t r a t e  a re  obtained in  1 g  cumnonlum a c e ta te , 1 {4 sedius. 

te tra b o ra te ,  0 .1  M n i t r i c  a c id , 1 U n i t r i c  a c id , and 1 JK potassium  n i t r a te .  Of th e re

&CRET
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the n i t r i c  a c id  a id  potassium n i t r a t e  cere s tud ied  in  B oat d e ta i l .  In 0 .1  & n i t 

r ic  a c id ,  waves cue obtained a t  0 .35  v o lte  and 0 ,62 v o l te .  There le  a  a l ig h t  maxi

mum a t  0 .5  v o l te  which becanes so  prcm insnt In 1 U n i t r i c  ac id  th a t the  re d u c tio n  

step s  canno t be measured. This maximum ie  not removed w ith  ordinary  maximum sup- 

p r ta so rs  such as methyl red . One nave cnly i s  ob ta ined  In  potassium n i t r a t e  ;  C a tio n  a t  

. 0.35 v o lto .  However, a  m ixture o f  equ a l p a rts  o f 1 & n i t r i c  acid and 1 £  potassium  

n i t r a te  y ie ld  w ell defined naves a t  0.35 and 0.77 v o l t s .  The d if fu s io n  c u r re n t  o f 

the f i r s t  wave increaaas with co n ce n tra tio n  up to  a  c e r t a in  value then 'rem ains con

s ta n t .  The s to p  a t  0.77 v o lts  in c re a se s  ir re g u la r ly  o i t h  concent r a t i  o r . The h ? l f  

wave p o te n t ia l  o f those two waves a re  independent o f th e  pH fre e  0 .0  to  2 .0 .  A 

polnrogram in  t h i s  codiua i s  3hown in  F igure 1 . Table 1 l i ^ t s  h a lf  wave p o te n t ia l s  

end d if fu s io n  c u rre n ts  fo r  a  s e r ie s  o f so lu tions  w ith v a r io u s  cat cunts o f ruthenium  

p re se n t. Mercury re a c ts  with th ese  so lu tio n s  very slow ly oaapared to  the e l e c t r o ly 

t i c  r e a c t io n s .

A nalysis c f  the  no two waves show? th a t  each corresponds to  a one o le c tro n  t r a n s f e r .  

These d a ta  o re  shown in  Table I I ,  This aimxaos th a t  th e  reac tio n s  are  r e v e r s ib le ,  a 

p o in t which i s  non being s tu d ied  by ca rry in g  out macro s c a le  e leo tro ly se a  a t  a con

t r o l l e d  m ercury cathode. Using th e se  ’reduced s o lu tio n s ,  the  r e v e r s ib i l i ty  o r  i r r e v e r -  

' s ii  i l i t y  of these reac tio n s  may be checked by a n a ly s is  o f th e  anodic save o f  the  re 

duced f o m . P relim inary  experim ents with so lu tio n s  p repaje^T h t a  p o te n t ia l  o f 0.45 

v o lts  corresponding  to  a value in  the  d if fu s io n  c u r re n t  reg io n  of the f i r s t  wave sug

g es ts  t h a t  t h i s  stop i s  i r r e v e r s ib le .
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11 ALP u,\VE PC/TKKTIALS ilD DIFFUSION CUKBLKTS F03 RUTHI-NUl* MTilME SOLUTION

4-

Lambda Ruthenium 
S o lu tio n  in  10 ml 
S up p o rtin g  E le c t r o ly te

F ir ir t  H a lf  Wave 
P o te n t ia l ,
V o lts

D if fu s io n  
C u r re n t ,  
M icro  Amperes

Sec'pnd H a lf  
V.avtr P o te n t i a l ,  
Voljto

D if fu s io n  
C u rre n t, 
l i ic ro  Amperes

: "T

100
1
1

300 0,350 0 .3 0 i .770 0 ,3 6

500 0 .360 0 .5 4 p .7 6 9 0.54

700 0.355 0 .6 6 ).770 0 .8 4

1000 0 .355 0 .7 2 ).773 0 .96

1200 0 .360 0 .8 1 ).772 1 .32

UOO 0.350 0 .9 6 6 .7 7 0 1 .3 2

1600 0.338 0 .8 4 0 .7 5 8 1 .5 0

1800 0.350 0 .78 0 .7 8 1 1 .1 4

2000 0.347 0 .84 0 .7 7 5 1 .8 0
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TABI£ H

ARAUSI3 CF CURRENT VD1TAQE CURVES 

Nuaber o f  E le c tro n s  p er Mole E ouals Slone /.0 5 9

Slope a t  0 ,3 5  V o lta

0.060

0.057

0.066

Average 0.061

Slope a t  0*75 V o lts

0 .066

0.055

0.055

Average 0.059

D i s t i l l a t i o n  o f  RuO^ in to  n i t r i c  ac id  and hydrogen peroodde forma w hat i s  con

s id e re d  to  be Ru (IV) n i t r a t e  (AML 4265}* Such a  so lu tio n  g iv es  an abso rp tion  

m axim a a t  480 w p i the  so lu tio n  prepared by trea tm e n t w ith c h lo rin e  end n i t r i c  

a c id  g iv es  a  very s im i la r  ab so rp tio n  curve w ith  a  naadacn a t  430 mp. Ruthcniua 

(IV ) ch lo rid e  And p e rc h lo ra te  give peaks a t  460 end 490 re s p e c t iv e ly .

From th ese  experim ents th e  fo llo o in g  re a c tio n s  o ra  p o s tu la ted  f o r  ru th e n i ia  in  

n i t r i c  a c id . Ru (XV) ap p ea rs  to  be tbs most s ta b le  s t a t e ,  and i s  reduced to  Ru 

( I I I )  a t  0.35 v o l t s .  Ru (111) i s  reduced to  Ru (XI) a t  0 .77 v o l t s  which in  tu rn  

i s  sim ultaneously  reduced w ith  hydrogen to  the  m e ta l a t  more neg a tiv e  p o te n t ia l s .
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Analvaflp of Dranftp Sofatlons fo r Mltrlta -  R. J .  Brouns 

An investigation was cade of the n itr ite  procedure mentioned in the second and 

th ird  quarterly reports of the Argonne Nati nal Laboratory, Chemical Engineering 

Division (AML-4192 end ANL-4^28), in order to  adapt i t  to  the analysis of urani

um solutions. Urunita forma a complex ion with n i t r i te  and9 therefore, the usual 

ape a t roph o t ana tr io  method (Method MSJLla, Hft Ion Methods Manual) fo ils  in  urani

um-containing solutions. The AML procedure involves the conversion of the n itr ite  

to  methyl n i tr i te ,  which is  d is t i l le d  into an absorber containing the color-pro

ducing reagents, Tho in tensity  of the color developed is  treasured apectrophoto- 

ciotrlcally in  the usual manner, The method vas codified to accomodate uranium 

solutions and i t  is  accurate within 100 for quantities of 2 to  5 nicrogrnms of 

n i t r i t e .

The d is t i l .e t io n  apparatus i s  sim ilar to  that used fo r rutheniim d is t i l la t io n . I t  

consists of a reaction tube and three absorption tubes. The capacities of the tubes 

range free: 30 to 50 c l ,  j the delivery tube in  each absorber ends in a sinteied glass 

bubbler slid e . A trap is  inserted between the second and th ird  absorbers. The nitro

gen in le t  to  the reaction tube contains a 3-way stopcock, one ana of which termin

ates in a 1 ml. cup from which phosphoric acid can be admitted to the reaction tube.

To each absorber is  added, without dilution, 2 ml, of 0,30 amino Q solution and 6 ml, 

of 0.50 / -  -napl.thylar.ine solution. Ten ml, of meuhyl alcohol and an amount of sample 

which contains between 2 and 5 micrograos of n i tr i te  i s  added to  the reaction tube.

The system is  flushed with nitrogen for 3 minutes and then 1 ml. of syrupy phosphoric 

acid 13 added to the reaction flask by drawing i t  in  through tho in le t stopcock while 

applying a  vacuum to the system. Nitrogen is  passed through the system fo r  15 minutes 

a fte r  which the reagents free the f i r s t  two absorbers are combined and d ilu ted  to 25 ml.

- 1 2  -
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and the color compared with that of a reagent blank a t 530 mil * Jcicrons on a 

Beckman w orts spectrophotometer*

The conditions selected for the development of the n itr ite  color ere not optimum* 

but they are easily duplicated to give a reproducible color and were chosen for 

speed and convenience.

Analysis for Volatile Qrannlc Acids in liedox Process Solutions -  3,. J . Broues 

A tentative method of analysis for vo la tile  orgonic acids in solutions containing 

uranium, aluminum, dichim ate and hex ne has been developed. The organic acids, 

along with the n itr io  acid, nre d is tilled  from a 500 A sample in  a special vacuum 

s t i l l  having oo a condenser a U-tube immersed in a slurry of dry ice in isopropyl 

alcohol. Phosphoric aoid and ferrous amnoniua sulfate ore added to  the s t i l l  with 

the sample. The phosphoric acid liberates the organic acids, which are principally 

acetic and isobutyrio aoid. The ferrous ammonium sulfate reduces tho dichrotate 

end thereby prevents tlie oxidation cf hexor.e dur ng the d is t i l la t io n .

- 13 -

The d is tilla te  is  t i t ra te d  in an isopropyl alcohol solution with 0.1 £ KCH in isop

ropyl alcohol using a Beckman pH meter and the ordinary glcss-colcrel electrode sys

tem. In 90-95)6 isoproponol the orgonic acid (Ka^lO*^) and n i tr ic  acid endpoints 

are sharp and d is t in c t  and the number of ml. between them i s  a measure of tho organic 

acid present. Any carbonate present will t i t r a te  as a weak acid along with the organic 

acldu find therefore a ll  reagents and the solution titra ted  must be scrupulously pro

tected frem atmosphe ric  COg# This is  especially true cf the alcoholic KCH because a 

re la tively  large amount (up to  12 ml.) of i t  i s  used to neutralise the n ltn o  aoid 

whereas the arganio acids titra ted  a fte r  the n itr ic  aoid endpoint require a rela tively  

small mount (as l i t t l e  as 0.1 ml.) of reagent} the percentage e rro r caused by a

•  Eider and Mellon, Often.. Anal. Ld. .  18, 96 (1946)
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■ sa il amount of carbon d ioxide i s  thus la rg e . Blanks are run on the reagents 

dally. #

A s e r ie s  of 11 s ta p le s  o f a  synthetio 1A1V contain ing  known amounts of a d d  gave 

an average recovery of 100.8# with a standard d ev ia tion  o f 3.82#. The precision  

a t  the 99# confidence le v e l  was t  9 .7#.
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UKH CET5BM1KATI0R -  G. J .  Alkire

The ap p lica tio n  o f the manual Hanford Polarograph (HK-13051) to  the determ ination 

o f DNH i s  being stu d ied . The method depends on the measurement of tho d iffu sio n  

cu rren t of tho f i r s t  reduction wave o f uranyl ion  In hydrochloric  acid-hydrasine 

su lfa te  so lu tio n f a s  reported in  HW-10828.

With the panual apparatus too p o in ts , one on tho residual c u rre n t and one on th e  

d iffu s io n  cu rre n t p la teau , are measured. The curren t d iffe ren ce  between these 

two poin ts minus a  cu rren t d ifferen ce  f o r  a blank i s  a  measure of the d iffu sio n

current and hence i s  p roportional to  th e  concen tration . The advantages of th i s
0

instrument a re : the i n i t i a l  co st l a  sm all, the time f o r  a n a ly s is  i s  leas than w ith 

the ordinary polarographio technique, and I t  i s  very simple to  operate. I t  haa th e  

disadvantage thefc i r r e g u la r i t ie s  in  th e  cu rren t voltage curves w ill  not be obarrved 

and fa lse  read ings nay be obtained. I t  i s  lim ited  to  a sm aller concentration range 

than the re g u la r  polarographio technique, bu t f o r  routine c o n tro l work i t  appears 

w ell su ited .

Table I I I  l i s t s  the  cu rren ts obtained versus the g. UKU p e r l i t e r  in  IAN stree© 

samples. Equal p a r ts  of IAW and 0.25 & NCI satu rated  w ith hydras i r e  su lfa te  p lu s  

two drops of methyl red were mixed and outgo osed a t  25° f o r  15 minutes. The low er 

value on the re s id u a l cu rren t was mads a t  0.03 v o lts  and the  upper value a t  0.54 

v o lts  v s . the S.C .E . (

Fran the data  shown in  Table I I I  th e  manual apparatus seems su ita b le  fo r  co n tro l 

work in  the concen tra tion  ranges shown. These data are being analysed to  determ ine 

the p rec ision  and accuracy of the procedure.
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CURBED? GBflEVED VS- UHH CQNCENTRATIClK

HK-13481

Grane-UNB • 
For I4 ter

Kunber of Average Current* * 
Determinations Micro Anporee

R a t i o ,
C one./C urrent

0.000 5 0.00

0.199 6 0.38 0.524

0.298 6 0.66 0.452

0.492 9 1.37 0.359

0.6B4 6 2.11 0.324

0.965 16 3.40 0.234

1.420 6 $ . a 0.273

1.859 12 7.06 0.264
2.281 6 8.98 0.254
2.668 15 10.39 0.259
3.080 10 12.28 0.251
3.460 14 14.41 0.240

3.826 7 16.65 0.231
4.180 7 18.11 0.231
4.854 7 a .Q 4 0.230
5.485 6 24.24 0.226
6.079 6 27.70 0.219

reacted f o r  blank average value 0 .87  u
< * oopa.
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Titeatlon of C-hyrtrontTnuinnlfra

A method, w ith a  precision  of £ 2 *  (99* U n ite )  has been developed fo r  the t i t r a 

tio n  of 8-hjrdrcayquinolioe w ith  e le c tro ly t io a l ly  generated brcmlne. D e te ila  o f 

the procedure end equipment used are  g ives in  the su b jec t rep o rt HI-13000, •The 

Coul com t r i e  T itra tio n  of S^bydgoaqrquia ol i iM11. The senple e ise  need i s  the  in v e s t i 

g a tio n  was 0.4  to  1 .6  eg. 8-hydraryquinoline.

T itration of Aoelflq Afî fl

A method f o r  the t i t r a t io n  o f a c e t ic  acid i s  the presence o f a large amount o f  HMO3 

by e le c t r o ly t ic  generation of base has been developed. D e ta ils  are given in  the 

su b jec t re p o r t HU-13001, "The C oulcnetrie T itra tio n  o f  Acetic Acid". Samples o f  

50 jig . a c e t ic  so ld  were analysed w ith a precision  o f £ 8.5*  (99* H a l t s ) .  For 0.12 

mg. samples th e  prealaian  was 1 4 .5*  (99* l i a l t s ) .

QASCKETR1C ANALYSES OF MTHlffi -  V. W. C arson , J r .

A gas ev o lu tio n  oethod fo r  d e te im isa tio n  of n i t r i t e  i s  being investiga ted . The 

method involves the reaction  o f  n i t r i t e  with sulfamic e d d  to  produce fre e  n itrogen) 

the nitrogeja l a  co llected  and measured to  e f fe c t  tb s determ ination, The method and
f

apparatus employed axe, f o r  the  most p a r t ,  the seme a s  those used in  the gases* tr io  

an a ly sis  o f su lfe e le  acid as rep o rted  in  the RovoBber-December Monthly Report o f 

th is  a t r ie a  (HR-12347). The re a c tio n  occurring 1st

RaSOg + R S0^2 WBO4 f
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A nalysis o f 12 a liq u o ts  of on approxim ately  0 .1  g  KaN02 s o lu t io r  rjhcwed a  pre

c is io n  o f *0,0% (990 l im i t s ) .  The sample s ize  employed was 2DOjiL and th e  v o l-  

i» e  o f gas c o l le c te d  wa3 approxim ately 0 .5  c l .  An average value of 4.393 fi/L NOj 

^aa ob ta ined , t  .a rea s  t i t r a t i o n  o f la r g e r  samples w ith permanganate gave on a v e r

age value o f 4 .399  g/L .

An naotom eter w ith  0 .1  n l .  m easuring cap ac ity  has been co n stru c ted  and ta s te d .  

Analyses o f  9  a l iq u o ts  o f an apprcadm ataly 0 .01  £  KaKOg showed a  p rec is io n  o f 

7 .60  (992 l i a i t e ) .  The 200 ^ 1  a m p in s  were taken and ap irax in a te ly  70 J& o f  gas 

wero ob ta in ed . The average value found was 0.603 g /L j th e  volum etric value wae 

0.593 %/\»* M ost, i f  n o t a l l  of th e  d isc re p a n c ie s  could be assigned  to  e r ro r  in  

measuring the  blonfc, due to  d i f f i c u l t i e s  in  m anipulating th e  azotem eter.

ANALYSIS CF GAG FRC1S KIX0I& DEClUfO.liriQN -  l», M. C arson, J r .

In  con junction  w ith  experiments in  th e  Chemical Research S e c tio n , a  method f o r  th e  

a n a ly s is  of th e  Jo se s  evolved d u ring  decom position o f boxene i s  being in v e s tig a te d .

At p re se n t, th e  g ases evolved ore sv ep t in to  a  t r a in  c o n s is t in g  of an a lk a lin e  

scrubber, & perox ide  scrubber, and th e  v a rio u s  re g u la to rs  and co n tro l e le r .en ts  used 

by the in v e s t ig a to r .  The presence o f th e  fo llo n in g  gases was p o s tu la ted : H^O, CO, 

COglO, NOg, HKO3,  K^O, H2 i KCN, o rgan ic  a c id s , and hexane. Analyses f o r  bexone, 

w ater and n itro g e n  were not o f in  to  r e s t ;  p re lin in a iy  ru n s ,uo.,ed the  absence o f  CO 

and RON. No p ro v is io n  has been made f o r  the  d e ten n ln a tio n  o f  The a lk a lin e  scrub 

l a  analyzed f o r  N0^, EG*-, and t o t a l  a c id  absorbed. N itra te  i s  determined by th e  

p h en o l-d iau lfo n ic  a c id  method, a f t e r  d e s tru c tio n  of n i t r i t e  by sulfam ic a c id . N i t r i te  

i s  determ ined by th e  Aaino-G ac id  method (reported  by R. J .  Brouna In t h i s  r e p o r t ) .  

T o ta l ac id  i a  de to  m ined  by t i t r a t i n g  the excess base t o  a  phendph tho le  in  en d p o in t.
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No successful C02 method has been found fo r analysis of the small sample. By 

a m aterial balance, the C02 and the organic acids comprise about 50% of the to ta l 

acid gases absorbed, or about 0.1 t i l l  iequi valent, of which only one-fifth  is  

available for their determination. The remainder of the satple i3 used in tho 

other analyses. The peroxide scrubber converts NO into NO-, which is  analyzed 

by the phenol-dioulfonic acid method.

An .‘nvestigation of the products foimed by the absorption of mixtures of NO and 

N02 by a lk a li is  being conducted. Two competing reactions occuri

(1) 2 N02 t  2 KCH-* KliOjj +  UO^ 1 1^0

(2) NO m o 2 + 2 KCH 2 idJO +  HgO

Present indications are th a t equation (2) predominates over equation (l)  i f  NO 

is  in excess. Using th is  as a basis for in terpretation , the composition of tho 

gas i3 determined frem the scrubber analyses as follows: NOj in the alkaline 

scrubber is  equivalent to the UNÔ ; N0̂  is  equivalent to twice the N02, md the 

n itra te  in the peroxide scrubber plus one-half of the n itr ite  in the alkaline 

scrubber 19 equivalent to  tho NO.

-  19 -
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RLDTCKHSl AHAL3C3I3 -  G. B. Barton

After reviewing the work reported previously, i t  was fe l t  desirable to  gain s 

l i t t l e  core information concerning the precision possible with the TTA extrac

tio n  procedure and the e ffec t of sons of the process components. Accordingly, 

extractions were carried out in about the m * Banner as previously reported but 

e lth  two ftodlfications; the f i r  i t  extraction was with 1 ml, of 0.25 K TTA follow

ed by two extractions with 0.04 I  solution. The canbined TTA ex trac ts  were back- 

extracted with 6-10 drops of 1 1  HP—l  & HKQj  instead of with 1 ml. portions. In 

one cnee the back extractant was changed to  3 1 BNÔ  plus 1 drop of 5 M 

This gave poor re m ilts due to  to iling  and bubbling of the liquid by gas evolution 

on the disk during evaporation. He su its  are a l l  expressed as per cent of counts 

of a  directly counted sample of the tracer of the save slse. The aqueous phase re- 

aelmtog was analysed fo r to ta l renaming Pu by the "hydroxide" method, which will 

be discussed briefly in connection with the date obtained tgr i t s  application to 

tracer uaoples.
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TAD IE I

IY Of TRACE QUANTITIES OF PU BY TTk METHOD 

Medina -  10“5 |  K x f r f i j ,  0 .3  fl BNO3

Back Beanie- 1U0OUB, Total 
Recovery

iM . 1

«•* “*• •

1

a n o j - a r

93.64 0 .12 0.38 94.H

2 92.05 0.21 0.37 92.63

3 9.15 2.19 71.13

Medlun contains pr ocean exponents

4
HK5—HF 

95.00 0.44 1.77 97.21

5 84.28 0.98 0 ,84 86.10

6 85.48 1.00 1.89 88.37

7 89.74 0.07 0.54 90.35

8 85.68 0.33 1.08 87.03

9 74*88 not f lm e d  
90.75 f J w d
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Since TTA la  s im ila r  t o  a c e ty l ace tone, which i s  a  recognised re ticen t fo r  a lisn l- 

nuB| I t  may be m ira iecd  th a t  TTA would e x t r a c t  a lu n lm n , e s p e c ia l ly ,  a t  h igher 

TTA c o n ce n tra tio n s . To determ ine the p o ss ib le  e f f e c t s ,  e x tra c t io n s  wore perform

ed on so lu tio n s  co n ta in in g  t r a c e r  Pu, 10 / d .  o f 10*3 ft O r^fy , and 5 j d .  o f 1*5 ft 

AMK in  1.5 a l .  o f 0 ,3 3  ft HH03#

TAB1E I I

RECOVERY CF TRACER QUAKTITIE3 OF PU BY TTA

In presence o f AKN

Bonnone Phono_________ Aqueous T o ta l
Semple Back E x tra c te d , Remaining, % % Recovery

1 86.15 0 .0 9 0 .9 2 89.13

2 88.99 0 .4 4 O .U 89.77

The to t a l  s o lid s  e x tra c te d  ce re  dote ra in e d  by e x tra c tin g  1 .3  m l. o f  0.33 ft HNOj 

p lu s  15 J d .  of 1 ft All, w i t  1 d .  of 0 .25 ft TTA. This was b ack -e x trac ted  w ith th re e  

10-drop p o rtio n s  o f 1 ft M D j~H P. The back-ex  tr o u ts  were coun ted  on a P t d isk  end 

firm ed . The d isk  was weighed, cleaned in  NCI and weighed a g a in . The residue was 

0 .2 7  a g . ,  which i s  about 50Jt o f th e  a lu r in u a  p re se n t. A s im ila r  trsr.tir.snt was ap p lied  

t o  th e  d isk  bearing  nair.ple  Ho. 4  of Table I  and the so lid s  were found to  be 0 .22  a g .

In  ▼lew o f these  r e s u l t s ,  e sp e c ia lly  th e  low to t a l  recovery , i t  wee decided th a t  no 

f u r th e r  work on TTA should be undertaken a t  th ie  tim e.

SECRET
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The hydroxide Mthod is  currently being used by sane of the research control 

laboratories to  detej&lne to ta l Pu. I t  consists of eopreolpiteting the Pu nlth 

U and Le by strong ReGB, leaving the A1 In solution* The saihed precipitate Is  

dissolved in HHÔ and treated In tha regular Banner by the analyeie for 

total Pu* Application cf the nethad to treoer eolution gave the foliosing per 

cent reeovertegi

l -  99.23 5 -  99.49

2 •  99.10 6 -100.07

3 -100.83 7 -  99.79

4 -  99.13 8 -  93.68

Thus the oethcd ap sera to give artiafaotoiy precision*

Since analyses for the separate vnlenoo states are deal red f the Ztk Mthod for Pu 

(IV) saa examined further to determine ita  applicability to  prooess etrenes. Solu

tions sere made up as for the corresponding ITA analyses except that they sere 1 £ 

in m y
Sample t  Recovered 

as  Pu (If)
Sample % Recovered

as Pu (If)

l 93.U 4 96.33

2 95.60 5 94.14

3 92.42 6 96.81

The precision was not adequate, so four dsteminations sere neds on pure tracer 

in i  H m o y

Sr® p it % Recovered 
** fu (If)

Sample t  Recovered 
as P» Ilf)

1 97.74 3 97.76

2 98.90 4 97.89

aap
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The p re c is io n  o f  th e  above re  s u i t  a l a  q u i te  good end work i s  underway to  p rep a re  

s to c k  s o lu t io n s  o f  h i  ( I I I )  and Pu (V I) i n  a d d it io n  t o  th e  a lre a d y  a v a ila b le  Pu 

(IV ). The JPu ( I I I )  eras p rep ared  by re d u c t io n  w ith  HH^CBUHCl, Three a tte m p ts  t o  

o x id is e  t o  Pu (V I) w ith  KB1O3 ( ^ 0 . 1  g )  and h e a tin g  1 ,5  t o  2 ,5  hours in  a  b o i l i n g  

w a te r  b a th ,  were u n su c c e s s fu l. Lanthanum f lu o r id e  a n a ly s i s  in d ic a te d  100$ c a r r y -  

ab le  Pu, O ther ao d d ls ln g  a g e n ts  w i l l  be  t r i e d .

I t  a p p ears  t h a t  a l l  th e  h ig h  Pu sam ples i n  th e  Redax p ro c e s s  can  be s a t i s f a c t o r i l y  

hand led  u s in g  ea r*  o a rh ln a tlo n  o f  LaF^, 2PA, and "h y d ro x id e0 m ethods. F u r th e r  work 

i s  planned t o  c h e ck  seme o f  th e  u n c e r ta in  s tream s.

The TTA m ethod a p x s a rs  t o  need no re  in v e s t ig a t io n  a s  t o  th e  e x t r a c t a b i l i t y  o f many 

o f  the  p ro c e ss  components a t  th e  h ig h e r  TTA c o n c e n tra t io n s  b e in g  emplqyed (0 .2 5  to  

0 .5  Jg)» and th e  e f f e c t  o f  th e se  e x t r a c te d  oenponents on th e  m ounting and c o u n tin g  o f
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BffllUiflMLiE PiUXONH* n: icu - h. t. Kindeman
The iovestigntlon of wash solutions ecployod in the lanthocun fluoride method 

fo r determination of plutonium was continued, Phosphoric acid! hydrofluoric 

acid and the usual oirturo of n itr ic  and hydrofluoric acids vert checked aa 

wash red la .

Two-normal phosphoric acid was used to sash a lanthanum fluorida-plut cniui fluo

ride precipitate of 20t000 c/m plutoniua. A $00 p i .  portion of the 1000yal. wtuih 

res roseved free cor tact with the precipitate a f te r  suitable time. The evapora

tion of the phosphoric acid solutions was d iff ic u lt)  ouch spattering occurred 

and re su lts  were not reproducible, Four srmplea gave su err.nta losses ranging 

from 3000 to 15,000 <vtynl.

In tea ting  the hydrofluoric sold cash, the solution was redo d irec tly  over the lan

thanum fluorlde-plutoniw  fluoride preci>itate fcy adding 1 ml, of nnter and 2-4 

drops of cone. HP to the centrifuge cone In which the precipitate was coruilned.

Ho sign ifican t difference was noted between use of teo and four drops of acid add- 

ad. The results axe shown in Table I.

TABLE 1

loss of r tjB T am n  ..in ; t i i u r a

Pu Present,
c / e

Pu Found In Supexnate, 
Average o/ta/nl.

99% lim ita,
, A i  npo c/ b

* 1 .4

Ho. of

80 0.9 4

800 0.75 * U : 3

ll)e n itr ic  acid-hydrofluoric acid nash was cade 1 £  in each. In the determinations 

with 20,000 c/m. of plutonium in the lanthanum fluoride-plutonium fluoride precipi

ta te , a steady increase of plutonium in the sup©mate was observed with tine . Re-
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TABU U

HH-13481

m HF - iy HN03 Woah

Ik e  of Contact, Pu in Suport
--- aMBk

15 22

15 42

55 86

75 220

87 87

23C. 62

126ft 800

* 10 BimiU cxint. Total volun» of lupemate, 1 a l .

»1U\ leaser ascuntH of plutoniiaa In tho precipitate, lesaer wounts appear in tt»  

eupirnate. At 80 o/ b lutcciua in the precipitate a aaxlfttB of 1.6 o / t /a l .  appear- 

•d in the supemate. Ho rea l variation of plutoni® lo is  with tin* *as notaj. 8m  

Table 111.

TABU. I l l

60 o/a Plutonliyi in Fraclpltati:

I d  HF -  1$  BHOj *atf>

Pu in Sup® m ate  *TUi of Contact

85

105

115

iff:

0 «*

0.2

0 •*

1.6

«*mmiHMiR
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* 10 minute count. T o tal supcmato volume, 1 ml. 

** le a s  than background.

Some a tten tio n  vae given to  the lose of plutonium In the p re c ip ita tio n  step of 

the procedure. Several ejqjerinents were run during which no c o n tro l over the In i

t i a l  acid ity  ees m aintained (Table IV). Another oorieo of experiment# in v esti

gated p rea lp ita tlo n  lo s s  ae a function of i n i t i a l  ac id ity  (Table V). Thin se r ie s  

shored no s lg n ille a n t d iffe ren ces  in the p re c ip ita tio n  looeee in  the range pH -0 

to  pH**l# Both s e r ie s  shored s a i l  lo sse s  of plutonitm in  the range of expected 

plutonium content o f the JCU. Rone of the experiment* showed v a ria tio n  of p l u t ^  

niuc lose  with tim e, fo r  c n t a c t  tim es f r e e  20 to  80 i nu tes. In  a l l  oases stand

ard  p rec ip ita tio n  technique was used. S ix drops of cone. HF were added in each 

on®.

Pu Preaanu

1 20,000

800

80

TABLE I?

FUiTUdIK L0 S Ih m o if iT A r ii : .  r. y_ 

l a f y i l f - j  P rec ip ita te  Fonsed

tea
Pu U se , 99%

Average c /g .

138 *  49

e .o f  1.4

f  2.2

Ho, of
D^toar.inat^iu*

4

1
8

i
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PIUTQHIUM LOSS IN PRLCIPITATICjN step 

LoPyPuF^ P rec ip ita te  Formed

Control of ftc id itv

Pu Present, 
o / d .

Initial pH Pu loss, 
Average c/m.

99*
Average c/m.

Mo. of
Deteminatiaui

570 0.0 6.1 i  5.6 4

490 0.3 3.2 1 4.0 4

480 1.0 0.7 i  3.9 4

60 0.0 1.0 12.8 4

120 0.3 9.0 i  5.0 4

70 1.0 1.8 f  3*9 4

In Table V counting p rec isio n  ra th e r than p rec is io n  of the tape r is e n  t  i s  given. 

The experim ental p rec isio n  i s  appro):irately th a t  o f the counting technique in  the

counting range used.

-  E , M, Kinds xtmn

I t  is  supposed that any netbod developed fo r  the IOC Red cat Strom  could be adapted 

to  other lew plut n its  ample a. For exsrpl%the 1HV strew  has a low plutonlUB con

tent and acme umriun. A separation of plutonim  fras uranic® should be e» flier hare 

• than in die iCU ess. pie. Before applying the ICU Method the aluDinus cor.Urt of the 

I AW sample oust be ellfclnshed or considerably reduced or the eethod w ill not be e f

fec tive . Sane work an the separation of elu&irus fran plrtcniun has beer done by 

R. B, Burns (HH-9793-Cheertval Research Seotlco Report - April) 1948)

In p n u ia im ty  in v e s tig a tio n , the easplee used were made ty  fixing 500 ̂ il o f a 1 .3 | 

AM so lu tion  with 500 p i .  o f a Pu (VI) so lu tion  counting 500 c /s .  HeOH was added 

to  give p re c ip ita tio n  of HagFuty end so lu tion  o f MAlOg. The supernote re s  removed

SECRET
•• • ... i ... *• 

■ •**•• • *«• • »
RlWffilig - B a m **1 W I M M W



- 2 9 -

SECHET HW-13481

and the p r e c ip i ta te  d isso lv ed . The r e s u l t in g  so lu tio n  was p u t th rw g h  the u sual 

lanthanum f lu o r id e  p re c ip ita tio n . The p re c ip ita t io n  mas fo llow ed  by th ree  washes 

o f th e  p r e c ip i ta te .  Recoveries o f  th e  p lu to n lta  wore low (<40*). M ateria l b a l 

ances were in e f f e c t iv e  beoause o f  th e  la rg e  M ounts o f a lis lnum  in  the  f i r s t  su p e r- 

n a te . In  s  subsequent experim ent, 0 .2 5  mg* lan tham * a s  o a r r i e r  so lu tio n  was add

ed to  the  sample and the  id e n tic a l  p rocedure fo llow ed. R ecoveries  were b e t te r  ( to  

8Q*) b u t p re c is io n  was poor.

In  fu r th e r  experim ents) uranium was added a s  ICO sto ck . In  fo u r  experim ents w ith 

2,25 s g .  ORH p re s e n t ,  recoveries  averaged 89 .0* . The p re c is io n  was 1 .3* . With 

4*5 mg. TJHH, re c o v e rie s  on thxee experim ents averaged 89 .6* .

To check th e  a lu m in a  separa tion  e f f ic ie n c y ,  two a r i s e  o f  experim ents were ru n .

In  the  f i r s t ,  th e  p re c ip i ta te s  o f  p lu to o l ia  and uranium (added a t  4*5 mg. UHH) from 

the stock s ra p le  were washed th ree  tim es  w ith  d ilu te  RaQH. About 0.8* of the o r i g i -  

n r l  aluminum was found in  the p r e c ip i ta te .  In th e  second experim ent, the  p r e c ip i

ta te  was d is so lv e d  in  so ld  and r e p re c ip ita te d  w ith HaOH. About 0 ,04* of the o r i g i 

n a l a l u s l n a  was found in  the re p re c ip i ta te d  an te  r i a l .  The a n a ly s is  fo r  a lu s im ii 

In th e  presence o f  u ra n lia  i s  d i f f i c u l t .

F u rth er r e p e t i t io n s  o f the a n a ly s is  wax* feeds. To the  500 jo l ,  o f 1 .3  |  AHh and 

500 j d .  o f plutonium  so lu tio n  (5*70 c / a ) ,  4*5 mg. ONH was added . Two p re c ip i ta t io n s  

w ith RftOH were made. Ssapleo were allow ed 10 m inutes f o r  ag ing  and 10 m inutes fo r  

c e n tr ifu g in g . T h is  was followed by th e  f u l l  ICU procedure g iven  in  ano ther s e c tio n  

of t h i s  r e p o r t .  R esu lts  were s t i l l  f a r  f re n  s a t is f a c to ry ,  though p rec is io n  was 

good.

asm
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570 c/m Pu P re s e n t

E x perim en t A liq u o t Pu Found, 
s/jR

1 a * 407

b 424

*• c 413

Average 416

2 a 472

b 473

c 481

Average 475

Experlnenta with larger quantities of plutonium do signed to a heck the nerits of 

lnnthnmi plus urnniun ns oarrisr in the aluninua separation are now in progress.
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Consideration of Interferences

Curing tho cixirae of th is  investigation, i t  was found th a t the In itia l  oH cf the 

solution was cr.e of the Bain fac to rs in determining the residual activity  of the 

lanthanum fluoride when precipitated frcni solutions containing uranium as the only 

radioactive element, There i3 sane indirect evidence th a t the nitrate lo t contributes 

to n great exoent to th is  phenomenon. This analysis should not be perfensod on 

n itr ic  acid solutirna wit.h a pll les3 than zero, since urinyl fluoride will precipitate 

out of solution, thus raising the uronius background cor.siderobly. On the other hand, 

i f  tlte pH is  too hii£i, a diuranrte w ill carry on the lonthnnun which will also prod

uce l high uranium background.
> -  '

The nn jerity  of th is report io concerned with the e ffect of the in ita l pH of tlie solu-
1

tion on the residual activ ity  of the lonthonun fluoride precipitate. Since tha uriei- 

nal procedure has been modified to occ.e extent, the procedure used in th is ix veatifu- 

tion r i l l  be described below in acne de ta il,

Procodure

After the sample had been adjusted to  the desired pH, by the addition of e ith e r n itric  

acid or anmcnitia liydroxide, 500 ;i.l* of the sup le  were placed in a centrifuge cone and 

the micropipet wna rinsed twice into the cone with 1 Jj HNÔ . This resultad in 1500/d . 

volume in the cone, Fifty /u* of HgNCHdlCl were then added, followed by a 50j.iL, wash 

of 1 jj HWhj# After th is , 25 Ml* of a solution containing 10.4 *g/nl of La add

ed to the cample and the pipet tms rinood with 25 j l .  of 1 ft IlHOj* Fourteen drops of 

concentrated HF were aided tc the sample after which i t  was atimJd and allow d to

3ECBBT

stand fo r ten minutes*
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The staple* w r t  then centrifuged fo r five ninutca and the sujeim te withdrawn.

Ab ut 500 / d .  of a flash solution <1J| UNÔ  -  1JJ ET) was added, s tirred , and a llo w  

ad to se t one t inute. This was centrifuged fo r five clnutes and the above wash*

Inc procedure was repeated twloe asking three washes in  a l l ,  After the wash super

nal* was reached, two drops of ccaxentrated UUOj were added to  the precipitate and 

then s tirred  with a piatinus wire, then two drepa of 5N BgKB.lTl were added, 

followed by 500 ul, of 1£ ItNOj. This was stirred and U  drops of concentrated HF 

ware added, refonr.ng the LaVy p rec ip ita te . The aannls was allowed to stand 10 

sicu tes end centrifuged fo r 5 sim ites. th is  repreci dtatior. process r s  repeated 

once son? and the staple was then counted on a platlnus disk and counted in  the 

usual wanner,

A series of solutions of d ifferen t pH's were node up and the procedure outlined 

above was used with the exception tha t no re precipitations sere performed * The 

data obtained are lis ted  ii. Table 1,

TABU 1

1MECT < 1  oH Ct. IRAK 111, CAKiOSD

ho, of Staples In itia l  f*i Rang* Average c/n Countine Tina

6 0.20 3-23 16 10 s tru tss

4 0.35 23-43 37 10

8 0.60 9-50 25 10

4 0.85 16-21 19 10

I t  was found that 14 drops of K? were necessary to  insure precipitation of LaF^. 

Smple• acre run using six drci s of MF and there was no ap arent variation in tbs 

activ ity  of the precipitate. The objection to usiig  six  drops is  that preoipitatico 

does not olwnys occur under these conditions. Since the residual activ ity  of these

: : 2 e e e 
e  a  e e e

.r j\issM
••: r*
* ; V i !
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Xo. of S<Mples In itia l pB * * * * * Avenge c/a Counting Tine

4 o.ca 7-9 6 19 i . i c h i

4 0.21 7-9 t 10

4 0.35 4-5 5 10

4 0.61 13-13 15 10

4 0.85 6-11 9 10

k  blank m i  oauntad before and a fte r each aeries of four aoaplee. Tbit m i  than 

averaged and subtracted frea  the count obtained,

the ease solutions which gave the data above vest analysed again with the exoept- 

ion that two re precipitations were performed.
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^■gjg g J J MHl «» ■
So. of Saeplee feittal pB CaetfUng fine

4 0.01 M IB tUMrte#

4 G .a 4.t 10

A 0.35 ».Wk.J 5.4 10

A o .a i . i r M 4*4 10

A 0 M L .V + A 6 a 10

I t  can be m m , froe the deU *l<m, lha* there tends to  be •  ear* ooosiete-t w - 

siciiael eeUvity a fte r tec repr*ci?iUU«*e» Op to  the pro etc* tlaw, i t  i«* beau 

1*; ceslble to  l o u r  Urn activ ity  to ary elgn i f  le a n t extent tmyend th a t «h^eh H  l i f t*  

*d these,

Ai a fu rther atteept to  determine the oriole of t a i l  lo t activ ity , e eu>pjy of 

WUr* b u r« , i  acetate fren a m i M  bottle hi q xm rted  to th» rd irat*  uxS tale  up 

Into a  ayrthfetlc ICO eclu tio r, fbt lo t wither of th is  bottle hi 11214 *<«!, tte r* -

fo r) , i t  MAS «SJUMKl to  b» C f  t t S B  ? iUtOfillH CCfiUninatiC©. *ht pR Of tHl s o lu 

tion waa edjieted to 0,01 *r<1 the M plo enolyeed, u tln | the procedure i l i b  tv%> rt- 

I.rMol^itotioro. The result*  fo r  three ex^erlneittii in oh let. tho pH e ta  0.1 were*

Ranee 4.3 to 4.6 a/%

Average 4*6 o/m

I f  th is  residual activity  eere duo to there should bo about 0*7 o j % / y t * i / e * m p U ,  

This nonno that U  the uranluo in tho Dottle sere processed frau 3 to 6 f n  »ra afo,

there ahould bo free 3.5 to  4.2 c /r/d isk . Since th is  seoeod to  a|fH rUito ve il with 
•  (The lovenbe r , 1944 date predates extensile project operations).

m m .

: ! t  i, ;*j : SIFIE D
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Uw t i  ft** * * * * *  U  M* t**tr uH kH U M  «K tfct ft#r»H

*  «* *fe*t % «taiM w w li In U* « M  ***** <»tf *1*

«i«i» **** <* lute tfc* «:-Umt $***. Alt*# tfe ***** m» m**m*mv*t ***» ***** 

*■ £  M*ft ftp U  U *  ,JW |#r *«ft|»r4a*U* * (* «*• «..j*ft**i I*  0»*. ^ « l «

*aw* *&# r*u**ia* la in

111 tf.ittafciW Jflu I t t t t  iM M U l  SML

4  4 4  M  3*1 »

ft** MU «**34 IMUtti ♦ liter Itet tte r« « M  mUvU | U w i A» U tfe** or 

itet tte lb i* M ««U4 UU til ir ,  tt* Utter ilUimUw tot* tot Mil liteijr.

H m* tta**bt that it  tarn Uf*city «m  S3»«»i *bl*l» «trtU« An w* UtiUutmui 

fiurtM , i t  ate*il« tic pmUik U iwmn U nil ty «** Uty p*ftci?lt*tUe «n& ft* 

%r$ m*Uml fteuvlty if tte mr* trr*t*d with it .-re

• te  te**ofliR»*to M l t .  A tw itteau* f l tN f to t  |i»« i..'.luU op « m  * « rrU 4  m i In the 

uhm) t«r»«r «rd tte tu tmtU *** >«r*AiUy viOkirwrc and Vf**t»c u  i  iw mm l* 

thl# at* AOftljwrt to tte tiflMftl Mft*»r »1U. rcailto m id b lU  If*

TAftU If

ĵ xkvm,,ai 11 ivf em h to y a a
f»0. jf  Scrplaa t* lUftfft Amryp 9/m Ttoft

4 0*01 *-15 12 W

4 0,15 12-15 ( f 10

4* 0.50 U-49 17 10

• la tther extraction vai j«rf orate <o the uraniua uatd to tak» up this lolutioc.

a a s i
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Tb*m dft*ft Ump ft M # B t *«UvlV* UUte W  UflMi #*u% ur W UP no

**«*•* «M§fc» ®te «n# xt» mm ***** U Mm mm tmMm m  •  « p j1« mm 

t*£fct** n w f  and 1614* 9ft ac tiv ity  «m  detatex i *

i* «•* ***** m m  mm  tfeu w iiv i«r n i# i  t » 4 » u u i  af un a t—

te* tft tfc* m m  «UrU». ttu* m  i N M  If  Mm addition ftf V  to Mm x f iilu)

W i »  Up  i u « f  99* m m tom  mm m* panel Mi U1 oUxr ****** a

Sli tot* toal»ws i n  Katea Ui«r«

% ffMrin xB Inmi kxttwm §ii z*fli~
4  9.$ to l l  30 .10

ffcia mm* te  W f t l r  Vm\ Urn m m m  U to* to Up  r*i+rm y lrito .

Dkt t<4 oitiif u p  U  fcroutot out U  r n t f .

1* ftp  pa a t tb* w?1uU t« choate Ip  adjusted t© U lx * n  0 a»* 1 for ft 

it&mm s v e U x d  f t o t 'v t t f .

2* At l« 4 tt fourUft i d*v$># of 99 ■fe^ld b* added to  Uma* precipitation 

Of WTj.

1, Tfto njpffteij-ttftt Uni iKwlift lx  perfct**! Vo obtain a a&tetts reaidual 

ac tiv ity ,

ftp  ri«UiMl actw ity  i« in  Up  mgiait of fn *  th n «  to  ai* mpbM ©*** 

a iau to , I t  .*« x m  A o n  that i t  la  not dtp to  lu tonU r oJotaninatiatj. 

if  I t  turn* jut that Th2J0 «m  to extracted with ether, Up  residual 

a c tiv ity  any bt i p  to th la  eloaont*

5. i t  la  Ipporttpt tt» t tha loM heax hi added to  the N*pl« before the 

hydrofluoric nci I duo to th t tv mrm i t  r ite  e ffec t.
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