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ABSTRACT

ANALYTICAL OBMISTKV NIYINIM — l  i t  NITK

I s a i c  A a t ly M i  — B i M i r e l  aad M m U m m I . The a p p l i c a b i l i t y  o f  i a  
a u t o a s t i c  t i t r a t i o a  aa tbod fo r  d o t o r a i a a t i o a  of  i o d i d a s  aad c h l o r i d e s  i a  tb o  
proaoaco  o f  t k e i r  o x y h e l id e  a o l t o  oaa i a v a a t i g a t e d . . A a t o o a t i c  t i t r a t i o a  ooa 
found to  p a r a i t  f a i r l y  accw ra ta  d s t o r a i a a t i o a  o f  i e d i d a ,  b roa ido ,  aad c h l o r i d e  
i a  a a i x t u r e  o f  tke  th ru #  w hich  i s  a p p r o x i a a t o l y  0 . 0 0 2  If i a  s a c k  A k r i a f  
d o a c r i p t i o a  o f  t k a  a a o l y  d e s i g n e d  OHNL a a t o a a t i c  t i t r a t o r  (Modal #Q -94S ,  
S o r i a s  #1)  i s  inc luded .

A p o l a r o g r a p k i c  ao tkod  f o r  t k a  d o t o r a i a a t i o a  o f  l i ( IV )  aad U(V1) ia  t k a  
proaoaea o f  l a r g o  c o n c e n t r a t i o n s  o f  coppor aad kydrogaa  f l u o r i d e  kas  keen da* 
veloped.  The U(IV) oaa s e p a r a t e d  ky the lan tkanua  f l u o r i d a  c a r r i e r  ae tkod aad 
d o t o r a i a o d  p o l a r o g r a p k i c a l l y . The s e p a r a t i o n  o f  coppor  aad f l u o r i d a  f r o a  t k a  
U(VI) va ra  e f f e c t e d ,  r e s p e c t i v e l y ,  ky e l e c t r o l y t i c  d e p o s i t i o n  and by fu s ing  w i th  
p a r c k l o r i c  o r  s u l f u r i c  ac id ;  t k a  U(VI) oaa tkea d a t e r a i a e d  p o l a r o g r a p k i c a l l y .

Badtecbaaical Aaalysea — Baaaarcb aad tavalapaeat. Tka Cd r a t i o s  of  Ag, , #  
aad Mb * '  h a v e  koea d a t e r a i a e d  aad used t a  e a t i a a t a  th e  i a p o r t a a c a  o f  r a a o a a a c a
cap tu re  i a  t b o  ca p tu re  p roceaa  Ag* • #( a ,y )A g l **. .Methods o f  c a l i b r a t i o n  o f  end* 
u iadou  c o u n t e r s  for  aaaay o f  lou*oaa rgy  b e t a  e a i t t o r s  a r e  d e s c r i b e d .

Tke p r o c e d u r e  fo r  d e t e r a i a i a g  l i t k i o a  and fo r  d a . t a r a i a i a g  tk e  i s o t o p i c  
c a a ^ o s i t i o a  o f  l i t k i u a  aaa p lo s  ky a c t i v a t i o n  a n a l y s i s  k a s  koea developed  t o  t k e  
p o in t  of  a d a p t a b i l i t y  for  r o u t i n e  u s e .  Tke a c t i v i t y  o f  tko  OWL p i l o  u n i t  f o r  
C u ' 4 kaa k o e a  v e r i f i e d .  P r o c o d a r e a  f o r  aaaay aad  p u r i t y  e s t i a a t i o a  o f  C a44 

, p ro d u c t s  a r e  g iv e n .  A s tu d y  o f  t k o  s e l f * a k a o r p t i e a  o f  Co44 o x a l a t e  p r e c i p i *  
t a t a s  kas k a a a  aade .

A a e tk o d  fo r  tke  a s s ay  of  T l * * 4 i a  g ivea .  A p r o c e d u r e  for  tke d e t e r a i a a *  
t i e s  o f  Ma4a aad Mb 44 i s  i a c l a d e d .  A so lven t  e x t r a c t i o n  p ro c e d u re  fo r  p o l e n t a *  
a n a l y s i s  kas  boon t a s t e d .  A ache**  fo r  i d e n t i f i c a t i o n  o f  a n d  ides  i s  g iv e n .

A a e t k o d  f o r  tk e  d e t e r a i a a t i o a  of  C s i 4 ’ in o a s t o  a o l a t i e a a  i a  p ro p o s e d .  
Tko e x t r a c t i o n  o f  v a r io u s  r a d i o a c t i v e  e l e a r a t a  a i t k  a * t r i k u t y l  pkaspkoto  i a  
ko ia g  s t u d i e d .  Tke d e t e r a i a a t i o n  o f  t i r c o a i u a - k a f a i a *  r a t i o s  a i t k  p*kro«o*  
a a a d o l i c  a c i d  i a  being i n v e s t i g a t e d .

Tko ag reem en t  between X*10 aad 1-25  groups i a  tko  d o t o r a i a a t i o a  of  u rea  to*  
s a d  k a t a  aad  g a a a a  r a d i a t i o n s  f r o a  a a a p l o s  a f  r e t o w e r e d  u r e a i u a  kaa  k o e a



I I M t r M l w a i e i l  Am Ij i n  — Research  u i  N v c U p a t i l .  A l i s t  o f  the  s p e c -
t r o c h e a i c a l  mm t  bod a which t e n  d e v e l o p e d  t h i s  q u a r t e r  f o r  p e r f o r n i a g  a n a l y s e s  
by t b s  p o r o u s  c a p  t e c h n i q u e  i s  i n c l u d e d

• a r e  l e a  Asa ly s s a  During  t h i s  q u a r t e r  36,717  a a a l y s u a  Hava been c o m p l e t e d .

I n o r g a n i c  p r e p a r a t i a a s  T h e  p r e p a r a t i o a  o f  c o a ip o u a d a  f o r  t b a  T h o r i u a i  
B r o a d e r  S a l t a  P r o g r a n  has  been s t a r t e d  C o b a l t o a s  f l u o a i l i c a t a  ha s  been p r e 
p a r e d  and a f a i r l y  l a r g e  but  i r r e g u l a r  c r y s t a l  h a s  b e e n  grown A Method f o r  
t h e  p r e p a r a t i o a  o f  c a l c i u a  f l u o a i l i c a t a  i s  d e s c r i b e d .

A a a l y t l c a l  Cbealral  C e a tr e l  o f  ■eaageaeaaa Reactor S e l a t l e a .  A a u a n a r y  o f
t h e  p r o g r e a a  oa  t h e  a a a l y t i c a l  c h e o i c a l  c o n t r o l  o f  t h e  r e a c t o r  s o l u t i o n  i a g i v e n

O p t i c a l  aMd E l e c t r o n  g t c r o a c e p y  Aa i n v e s t i g a t i o n  has  beea aade  o f  t h e
a i c r o  c h a r a c t e r i s t i c s  of  M u l t i l a y e r  f i l e s  found on p r e t r e a t e d  s t a i a l e s a  s t e e l  
saMplea b e f o r e  and a f t e r  ioMeraiaa  i a  0 17 If uraay l  s u l f a t e  s o l u t i o n  c o a t a i a i a g  
0 .1  If n i t r i c  a c i d  a t  2S0*C D i s t i n c t  d i f f e r e n c e *  i a  t h e  s u r f a c e  c h a r a c t e r i s t i c s  
o f  tba f o r a s d  f i l a a  uere  found and th e  n a tu re  o f  th e  d i f f e r e n c e s  was s t u d i e d .

ANALYTICAL CRCRIRTRY PIVIOION — V I S  SITE

Ionic  A n e l p o e s  — Research and P e v e le p n e a t .  The P e p k o e i t s  and Judd Method 
fo r  the  d e t e r M i a a t i o n  of  oaygea in  ao d iu n  ia  under i n v e s t i g a t i o n .  C o n s id e r a t i o n  
i a  be ing g i v e n  t o  i a p r o v e n e a t  o f  t h e  accuracy  and p r e c i s i o n  of  the  Method and 
to  p o s s i b l e  s u b s t i t u t e s  fo r  t b s  Mercury  used in the  P e p k o e i t s  and Judd a p p a r a tu s .  
A n i c r o a a a l y t i c a l  p ro c e d u re  fo r  t h e  d e t e r a i a a t i o n  o f  s i l i c o n  c a r b i d e  i s  p r o 
posed. A c o l o r i o a t r i c  Method fo r  t u r p e n t i n e  aasay i a  b e i n g  c o a s id e te d

A Method baaed  on u l t r a v i o l e t  a b s o r p t i o n  has bean i n v e s t i g a t e d  for  a a n o a iu a  
p h t t a l a t e  d e t e r a i a a t i o n  i a  r e c y c l e  l i q u o r s .  A method h a s  been d e v i a e d  f o r  
d e t e r a i a i a g  e x c e s s  aanoa iua  h y d r o s i d e  in  aanoa iua  p k t h a l n t e  s o l u t i o n s .

An i n v e s t i g a t i o n  o f  t h e  s t a b i l i t y  o f  Do* C o r n i n g  S i l i c o n e  O i l  (DC 5S0) i n  
t h e  p r e s e n c e  o f  a o d i u n  a t  e l e v a t e d  t e n p e r a t u r e s  i a d i  t h a t  t h e  o i l  i s
s t a b l e  i n  t h e  p r e s e a c e  o f  a o d i u n  a t  400  t o  700°F f o r  s h e  t  p e r i o d s  and t h e r e
fo re  can be s a f e l y  enployed aa a p r e s s u r e - t r a a a a i t t i a g  a g e n t .

S e r v i c e  A n a ly s e s .  D ur ing  t h i s  q u a r t e r  7 ,4 4 6  a n a l y s e s  have  been c o n p l e t e d .
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4 M l y i i i  o f  Z i r c o n t a a  Hydrida,  by C.  D. Suaano (Nor. 15, 1950) .

C o r r e a to a  Raaia t onea  o f  Z i r co rnua  Motol  and S ta tn l aaa  S t a a l a  on 
Eapoanra t o  C o n c a n t r a  tad  So l o t  t o n a  o f  Uronyl  F l u o r i d a ,  by 
C. D. Suaano (Nov.  30, 1950).

T a a t a l a a  Phoaphota  — A Nam Compound,  by R. B. Hahn (Dae .  13, 
1950) .

A P r a l i mi n o r y  S u r v e y  o f  R a d i o a c t i v e  C o n a t i t u e n t a  in A a i a v a t e r  
a t  ORfiL, by V. A. Frookabank S. A. Reynolda,  A. II. Eaa»na,  and 
J .  « .  Goat (Doc.  4 . '  1950).
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1 .  IO N IC  ANALYSES -  RESEARCH AND DEVELOPMENT

AUTOMATIC TOim TIM BtaiC TIYKATIM m  HAM—

P. F. THo m io d

A* au tom at ic  t i t r a t i o n  oetbod  for  t b e  d e t e r a i n s t i o n  o f  b r a a i d a  in aod iaa  
b r o o a t e  baa baan r e p o r t e d . ^ * )  Tba a p p l i c a b i l i t y  o f  t b i a  n t b o d  to  tba  do- 
t a r a i a a t i o a  o f  i o d i d a a  and c b l o r i d a a  i a  t b a  p raaanca  of  t b a i r  o a y b a l i d a  a a l t a  
• a a  i n v e s t i g a t e d  t b i a  q u a r t e r .

For t b i a  i a v e a t i g q t i o a , tb a  a a t o a a t i c  t i t r a t i o a  a p p a r a t a a  p r e v i o u s l y  
d e s c r i b e d ^ * )  aaa  a a a d .  A a i l v e r  a i r o  o b i c b  bad baaa c laaaad  w i t h  a a a r y  e l o tb  
a a d  tbaa  H N O ,^ )  v a a  a a a d  aa tba i n d i c a t i n g  a l a c t r o d a .  A s a t u r a t e d  c a l o a a l  
a l a c t r o d a  connected w i t h  a KNO,-a(ar b r i d g e  nerved  aa tba r a f a r a a c a  a l a c t r o d a .

A 0 .01  M s o l u t i o n  o f  p u r i f i e d  KI a a a  p r e p a r e d  and a i c r o l i t a r  a l i q u o t a  
v a r a  t i t r a t e d  v i t b  0 . 0 1  H ApNO, a t  room t e s p a r a t u r e .  E x c e l l e n t  b raaba  ia  tba 
c u rv e s  o f  tba o r d e r  o f  400 a i l l i v o l t a  v a r a  o b t a i n e d  and s e v e r a l  100-X a l i q a o t a  
o f  tba 0.01 H KI e o l a t i o n  a c r e  t i t r a t e d  v i t b  a p r e c i s i o n  o f  12*.

One-gran  a a n p l o s  o f  r e a g e n t  g rade  KVOa v a r a  d i s s o l v e d  in  10 n l  of  d i s 
t i l l e d  w a t e r  by w a r n i n g  c o o l e d  t o  r o o s  t e s p e r a t u r a ,  and t i t r a t e d .  Tea 
n i c r o g r a n a  o f  i o d i d e  p a r  g ran  o f  KIO, was found .  O ne-g ran  a a n p l e s  o f  KIO( 
wore then sp iked  w i th  100 X o f  0.01 If KI aad  t i t r a t e d .  The s p i k e  of  127 y  o f  
i o d i d e  p lus  the 10 y  o f  i o d i d e  o r i g i n a l l y  p r e s e n t  in  tbe K10( were  r ecove re d .  
F i g u r e  1 shoos th e  t y p i c a l  t i t r a t i o n  c a r v e s  t h a t  were o b ta in e d .

I t  i s  to be n o t e d  t h a t  in tbe t i t r a t i o n  o f  tbe iod ide  i a  t b e  p re s e n c e  o f  
t b e  oxyind ide s a l t ,  t b e  break  in p o t e n t i a l  i a  never  as  g r e a t  as  when tba  iod ide  
i a  t i t r a t e d  a l o n e .  T b i e  i s  p r o b a b l y  due  to  t h e  f a c t  t b a t  t h e r e  i a  l a s s  
d i f f e r e n c e  ba tons*  t b e  s o l u b i l i t i a a  o f  t b a  a i l v e r  io d a ta  s a l t  and  tba  s i l v e r  
i o d i d e  t b a t  i a  for.nwd un d e r  tba e x p j r i a e a t a l  c o n d i t i o n s  than  t h o r n  ia  between 
t h e  a a l a b i l i t i a a  of  a i l v e r  io d a te  and s i l v e r  io d i d e  in d i s t i l l e d  w a te r .

e

Sodian  c h l o r i d e  a o l a t i o n a  ware t i t r a t e d  in  the p re s e n c e  o f  KCIO, in  tbe 
an n o  n a n a e r .  H o w e v e r ,  in  t h i s  c a s e ,  t b e  a o l a t i o n a  were node  a c i d i c  w i th

a

( I )  T I . m i m  , f .  r . . “ O v tv r a l a c t t v v  • (  | | » U .  vaA B .v v .v i  i s  l » < l w  A n a ly t i c a l  Cfcveistry
O ic t t iv e  Q uarte r ly  P rv « r v « i  Avpvrt fp t  Per ivd t 'v d ia c  Jwm* JO, jfH ) ,  OSHL-raS p i f  (Oci s ,  IMS) 

< * >  W l l v t ,  f .  | . .  ' t n . f s l s i t l M  vf c l l n t t i  V M S  in *  S n i v e l ! i t  T IS ts iv* ,*  C h r e i i f r y  f i v i t t v e  gear* 
Iv r ly  Prvfrcc* Avpvrt j p r  P o r te d  In d ie s  D rree tc r  ) f ,  fPS9, OSWl ##» v is ?  (•#« .  ». loeS).

<») C le rk ,  t . ,  “ Tin t i v v t r v e v t i l c  T l t r e t l o a  vf B e llS v e .* 1 J .  (k»m Sme London ISIS  T4S
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"NO,. S tap les  v e rs  a lee  t i t r a t e d  a t  4°C w i th  a dry i c e — a e than o l k i t k .  Siace 
AgCl ia  acre  a o la b la  than Ag l,  the b reak ia  p e te a t ia l  waa o a ly  about 50 at 11 i  - 
r a l t a  aad was a o t  a a a r ly  ae sharp aa th a t  ob ta ined  ia  tbe  io d id e  t i t r a t i o n .  
Twelve a ic ro g ra a a  o f  c h lo r id e  was foaad par gran o f  reageat grade RCIOs .

Severa l pape rs  on the t i t r a t i o n  o f  the h a l id e s  ia  th e  preseace o f  each 
e the r  w i th  s i l v e r  n i t r a t e  have been p u b l is h e d .  Behrend. who f i r a t  app lied  
tbe s i l v e r  e le c t r o d e  te  the t i t r a t i e a  e f  the h a l id e s ,  was ab le  to  d e te ra ia e  
iod ide  ia  tbe preaence o f  broaide b a t  a o t  broaids ia  the preaeace e f  c h lo r id e .  
Tee auck AgNO, waa requ ired  before  tbe  broa ide break ia  p o t e n t ia l  was reached. 
K o l t h o f f  aad f a r o e a * ' )  a t t r i b u t e  t h i s  to  the adsorbent a c t io n  o f  tho s i l v e r  
h a l id e s  w h ich  a r e  fo ra ed  d u r in g  tb e  t i t r a t i o n  o f  the h a l i d e  io a .  S eve ra l 
in v e s t ig a to r s  t r i e d  va r ious  aeasures t o  c o r re c t  t h is  d i f f i c u l t y .  L ie b ic h ^ * )  
added SX Ba(NOa ) t . P ia kh o f^ ’ ) need (NH,),CO,. These s a l t s  a ided  the t i t r a t i o n  
by a h o r ta a ia g  tb e  t ia e  -required to  o a ta b l is h  the e q u i l i b r i u a  p o te n t ia l  c lose  
ta  the e n d -p o in t  but d id  aot e n t i r e l y  e l i a i a s t e  the adsorben t e f f e c t .

S iace tbe  a u to a a t i c  t i t r a t o r  re c o rd s  the p o te n t ia l  c o n t in u o u s ly  d u r in g  
the t i t r a t i o a ,  i t  waa f e l t  th a t  i t  would  have obvioua advantages over nanual 
aethods i a  a t t e a p t i a g  to  s o lv e  t h i s  p ro b le a .  A ls o ,  a i c r o l i t e r  vo luaes o f
t i t r a a t  cou ld  be used. The re fo re  a neaber o f  t i t r a t i o n s  o f  the h a l id e s  ia
the presence o f  each o th e r  w i th  s i l v e r  n i t r a t e  were run  under v a ry in g  con* 
d i t io a a .

I t  was found  th a t  on t i t r a t i n g  a ix tu r e a  o f  200 X o f  0 .01  M h i ,  200 X o f
0.01 «  KBr, aad 200 X o f  0.01 M KC1 d i l u t e d  te  S a l  w i t h  0 .2  A HHO, a t  rooa
te a pe ra tu re  w i t h  0.01 M AgNOa , too aweh broa ide  (about 10%) was found and no 
break ia  p o t a a t i a l  was o b ta iaad  f o r  c h lo r id e .  The io d id e  was on ly  about 2% 
h ig h .  The a d d i t i o n  o f  SB B a (N O ,) t  s l i g h t l y  ia p ro ved  th e  va lues  fo r  both 
iod ide  aad b ro a id e ,  but again ao break f o r  c h lo r id e  appeared.

•hen tbe te a p e ra tu re  o f  tbe a ia e d  h a l id e s  was lowered to  4*C, a break in  
p o te n t ia l  was o b ta in e d  fo r  c h lo r id e .  However, the value f o r  broa ide ees s t i l l  
about M  h igh  aad the c h lo r id e  c o r re s p o n d in g ly  I t  loo . I t  was thought th a t  tbe

<«) p k > » 4 .  •» » A g le n tte a M *la e n v  A aalraa .* f .  p k y t i t .  C*#e. I t .  « M  ( I S M ) .
( • )  S v llh a f f ,  ! - S '  . aoS r e n t ,  P. I - . b i n l i M f l r i t  f t t r e l i a e * ,  S- M S, i i l « r ,  S *v Va»i. t a i l  
< •)  U eSteS . C . .  0 i«  p a ta n I te a s tr ie  ie t l ia a a a g  t n  C ftlor, gras a n d ie d , I U n v I M I m , d« I  a t* .  
( * )  riaSfeef, Over de le a p s , « ia f  4*r  l la t l r e e a  I r %$ch» f i l n l t n ,  I I i m u m i m , a  I t .  anstatSan, IS IS .



a d d i t i o n  o f  i o m  o r g a n i c  s o l v e n t  wou ld  p e r a i t  l o w e r  t o a p w r a t u r o s  f o r  t h e  

t i t r a t i o a  and thus  i a p r o v e  thw braaka  and p o r k a p a  d i f f e r e n t i a t e  t k a  s o l u -  

k i l i t i w a  a f  t ka  A f  k a l i d a a .  S e v e r a l  o rg a n ic  l i q u i d a  a i a c i b l a  w i t k  w a t e r  were  

t e a t e d .  E t h a n o l ,  a e t k a n o l ,  and d ioxaaa  gave aoae i a p r o r e a e n t .  T w e n t y - f i v e  

p e r c e n t  a e t k a n o l  a i x t a r e s  o f  t k e  k a l i d a a  p e r a i t t e d  t k e  t i t r a t i o n  to  be c a r r i e d  

e a t  a t  - i ' C t  and t ke  a d d i t i o n  o f  Ba(NOt ) |  t o  t h i s  a o l w t i o n  d id  n o t  f n r t k e r  
l a p  rave  t k e  t i t r a t i o n .

A t y p i c a l  a n t o a a t i c  t i t r a t i o n  carve o f  a M i x t u r e  c o n a i a t i n g  o f  200 X o f  

oack a f  t k a  0.01 H h a l i d e  e o l a t i o n s  i n  35% a e t k a n o l  a t  a t e a p e r a tu r e  o f  —4*C 

ia  akewn i n  f i g .  2.  Th is  shows t h a t  eke b ro a id e  v a l u e  i s  h igh  a t  the expense  

o f  bo th  i o d i d e  and c h l o r i d e  a l t h o u g h  o n ly  about  2.5% low in  the case o f  i o d i d e  
and a b o u t  4% lo o  f o r  t h e  c h l o r i d e .  T h i s  t i t r a t i o n  was re p ea ted  uany t i a e a  

w i t h  o n l y  a l i g h t  v a r i a t i o n  i n  t h e  r e a u l t a .

Tke t i p  o f  the b u r e t  was drawn to  a f i n e  c a p i l l a r y  to  lessen the d i f f u s i o n  

o f  t ke  t i t r a n t  and t h i s  l i a i t e d  the  d e l i v e r y  o f  t i t r a n t  to  a s n a i l  voluaie per  
u n i t  t i a e .  The speed o f  a d d i t i o n  o f  the  t i t r a n t  had to  be k e p t  t o  a b o u t  

SO X p e r  a i n u t e  i n  o rd e r  f o r  t h e  t i t r a t o r  to  r e c o r d  the  curve proper ly^.  T h ia  

t i t r a t i o a  apeod aeons to  a l l o w  s u f f i c i e n t  t i a e  f o r  the  p o t e n t i a l  t o  r e a c h  

a g u i l i k r i u a  a t  t h e  e q u i v a l e n c e  p o i n t s .  I t  was a l s o  found t h a t  the  r a t e  o f  

s t i r r i n g  d i d  no t  g r e a t l y  i n f l u e n c e  the t i t r a t i o n .

Tkooa  r o a u l t a  show t h a t  i t  i a  p o s s i b l e  to  o b t a i n  f a i r l y  a c c u r a te  v a lu e s  

by a u t o m a t i c  t i t r a t i o n  f o r  a i x t u r e a  o f  h a l i d e s  i n  t h e  v i c i n i t y  o f  0 .002 n o te  

o f  i o d i d e ,  b ro a id e ,  and c h l o r i d e .  However, the v a l u e  f o r  b roa ide  s e em  t o  be 

i n k a r o a t l y  h i g h ,  and aoae a s a n s  a u s t  be found t o  e l i a i n a t e  the  a b s o r p t i o n
e r r o r  b e f o r e  p re c is e  r e s u l t s  can be o b ta ined .

■ IC M  AUTOMATIC TITS AT IONS

F. J .  M i l l e r

Work kaa been c o n t i n u e d  on  the  a u t o a a t i c  t i t r a t i o n  o f  u r a n iu a  and p l u -  

t o n i u a  i a  c o n c e n t r a t i o n s  u s u a l l y  o f  the  o r d e r  o f  100 to  200 y  i n  0 . 2 -  t o
O .S -a l  v o lu a e a .
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This  work ha* boon p e r f o r m d  u s in g  the Oak Ridge N a t i o n a l  L abora to ry  wode l  
r e c o r d i n g  t i t r a t o r ,  known a a  " A o t o a a t i c  T i t r a t o r ,  Modal  #Q-945,  S e r i a l  # ! , " •
aad tba  p o s i t i v e - feed a i c r o b n r e t  a l a o  developed h e r e .

*
Tba a o t o a a t i c  t i t r a t o r  w i l l  bo d e s c r ib e d  wore f u l l y  i n  a s e p a r a t e  r e p o r t ,  

wbicb i a  now be ing  p repa red ,  b o t  a owe of the oa in  f c a t u r e a  o f  i t a  c o n s t r u c t i o n  
w i l l  bo d o a c r i b e d  bora .

•

Tba r e c o r d i n g  o e c t i o n  o f  t b a  t i t r a t o r  n s a a  a Brown R e c o rd e r  e q u i p p e d  
w i t h  a p r o a a p l i f i a r  whose i n p o t  i n p e d a a c e  i s  300 a e g o h a a ,  t h u s  w a k in g  i t  
p a a a i b i a  t o  n aa  i t  w i th  a h i g h - r e s i s t a n c e  e l e c t r o d e  a y a ' . e a  each  aa  a g l a a a  
o l a c t r o d a .  Tba r e c o r d e r  c h a r t  i s  d r i v e n  by a s a l s y n  c o o p l e d  to  the so l e t  i o n - 
food n e c h a a i s a  so  t h a t  the c h a r t  t r a v e l  i a  d i r e c t l y  p r o p o r t i o n a l  t o  the v o l o a e  
o f  a o l o t i o n  f a d .  For work on a  a s c r o  s c a l e  t b s  s o l o t i o a  can bo fed  f r o a  a 
s y r in g e  b o r e t ;  f o r  o i c r o  work t h e  p o s i t i v e - f e e d  a i c r o b u r o t  went ioned above can 
be o s e d .  With  the  n i e r o b a r e t  t h e  c h a r t  t r a v e l s  1 i a .  f o r  0 .18  A of  s o l o t i o a  
added .  The  d r i v e  a e c h a a i s n  f o r  t h e  s o l a t i a ,  food c o n t a i n s  a a a g a e t i c  c l o t c k  
a c t n a t o d  by th e  Brown r e c o r d e r  i n  anch  a way t h a t  when n o t a t i o n  a d d i t i o n  
p rodocas  a r a p i d  change in  p o t e n t i a l  the feed  i s  c o t  o f f  u n t i l  the r e c o r d e r  
i a  ab le  t o  e s t a b l i s h  e q u i l i b r i u a  a t  the  new p o t e n t i a l .

S o v o ra l  n o d i f i c a t i o n s  of  t h e  o r i g i n a l l y  des ig n ed  a p p a r a t u s  were n e c e s s a r y  
t o  o b t a i n  s a t i s f a c t o r y  p e r f o r n a a c e .  The i n i t i a l  c o r e e s  r e c o r d e d  by t h e  
t i t r a t o r  showed t h a t  sons d i f f u s i o n  f ro n  tba b o r e t  was o c c u r r i n g .  The a i s o  
of  tb s  o p en ing  o f  the  b u r e t  t i p  was reduced to  a p p r o a i s M t e l y  40 This a n a l l  
a p e r t u r e  w a k e s  i t  wore d i f f i c u l t  t o  f i l l  t h e  b u r e t ,  b u t  t h e r e  h a s  been n o  
av idoaca  o f  d i f f u s i o n  s i n c e  t h i s  change was nade.

a

A p l a t i a a n  wire f a s t e n e d  t o  th e  g l a s s  t i p  of  the  b o r e t  was i n i t i a l l y  u s e d  
aa  ana a l o c t r o d o .  I t  was n o t i c e d  t h a t  a f i l n  o f  s o l o t i o a  would b u i l d  up  
botw oaa  t b a  e l e c t r o d e  and t h e  b o r e t .  Th i s  s o l u t i o n  b u i l d - u p  c h a n g e d  t b a  
p o t e n t i a l  a t  the  e l e c t r o d e .  To o b v i a t e  t h i s  d i f f i c u l t y ,  t h e  p l a t i a u n  e l e c t r o d e  
was a o a lo d  i a  a g l a s s  tube and th e n  was fas tened  to  t h e  b u r e t  t i p  with  p l a s t i c  
f a a t o n o r s .  The f a a t e n a r s  p r o v i d e d  a space  o f  a p p r o s i a a t e l y  1 /8  i n .  b e tw e e n  
tk a  b u r s t  t i p  and th e  g l a s s  t u b i n g  c o n t a i n i n g  th e  e l e c t r o d e .  Th i s  s p a c i n g  
a l lowed c o a p l e t e  waakiag and d r y i n g  o f  the  boret  t i p  and the  e l e c t r o d e .

* ‘
Aa y e t ,  i t  has no t  boon found p o s s i b l e  to  t i t r a t e  a a e r i e s  of  a l i q u o t s  o f  

a a t a n d a r d  o r a a i u a  s o l u t i o n  w i t h i n  the  nar row a a r g i a  o f  p r e c i s i o n  r e q u i r e d  
(1 1 ) .  F u r t h e r  e f f o r t s  are b e i n g  nade  to  b r ing  the p r e c i s i a n  o b t a in a b le  w i t h i n  
tka  d e s i r e d  l i n i t a .
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• r m a i H A T i M  i m i  u  i i - t k  a l u m

R. B. Hahn and H. H. M i l l a r

H i  a s ta n d a rd  p o la r o g r a p h ic  ac thod  f o r  t k a  d a t a r a ia a t i o a  o f  a a t ia o n y  aaa 
c o a a id a ra d  fo r  d a t a r a ia a t i o a  o f  a a t ia o n y  c o n c e n t r a t i o n *  in  n e g a e « ia a > a a t ia o n y  
a l l a y s  s u bm it te d  by tba  M e ta l lu r g y  D i v i s io n .  T h is  procedure  r e q u i r e s  s o lu t i o n  
a f  tb a  saap la  ia  a c id ,  r e d a c t io n  to  the  a a t ia o n o e s  s ta te  v i t h  I I ,  and d i l u t i o n  
t o  a a a i t a b la  vo luae  i a  a background e l e c t r o l y t e  o f  1 IV NaOH.

Vbaa a n t i a o a y  i s  a l l o y e d  w i t h  as a c t i v e  a a t a l  l i k e  a a g a e s ia a  a k i c k  
e vo lve s  h yd rog e n  akaa  d i s s o l v e d  i a  an a c i d ,  i  t  can be r e a d i  1 y vo 1 a t i  1 i  ta d  

as SbH j gas . D a r in g  d i s s o l a t i o a  o f  th e  s a a p la ,  a g re a t  excess  o f  b ro a ia e  
e a t e r  aaa ke p t over the  a l l o y  to  a vo id  t k i a  l o s s .  On d i l a t i o n  a i t k  1 N NaOH. 

M g (O H ) j p r e c i p i t a t e d .  The  p o la r o g r a a s  o b t a in e d  ehen the  s u p e r n a t a n t  s e t  
a n a ly s e d  ea rs  lo a ,  i n d i c a t i n g  th a t  soae o f  the  Sb aaa c a r r ie d  a i t h  th e  Mg(OH)| 

p r e c i p i t a t e .  These r a a a l t s ,  a l th o u g h  lo a ,  i n d i c a t e d  th a t  the c o n c e a t r a t i a a  
o f  a a t ia o n y  p ra s a a t  aaa h ig h  and a c h e a ic a l  a a tk a d  cou ld  be used,

T ko  f o l l o e i a g  p r o c e d u r e  a aa , t h e r e f o r e ,  u re d :  A f t e r  th e  a l l o y  aaa 
d is s o lv e d  ia  b ro a in e  e a t e r ,  Sb aaa p r e c i p i t a t e d  as the  s a l f id e  f r o a  a 1 N MCI 
a a l a t i o n  u s in g  t h i o a c e t a a id e . (a )  The SbS, aaa c a ug h t on a f r i t t e d  g la s s  d is k ,  

aashad  a i t h  HjO, and d i s s o l v e d  in  ho t c o n c e n t r a te d  HC1. T h is  a a l a t i o n  aaa 
d i l a t e d  a i t h  H ,0 ,  and t h e  HaS aaa d c a t r o y a d  by a d d in g  a a l i g h t  a sca a a  o f  
i a d ia a  a a la t i o n .  The e xcess  io d in e  aaa t i t r a t e d  a i t h  t h i o s a l f a t a .  An exceaa 
o f  s o d iu a  ca rbona te  aaa th e n  added, and the a a t ia o n y  aaa d a te ra ia e d  by t i t r a *  
t i a a  a i t k  s tanda rd  io d in e  s o lu t i o n .

•T  U M B
INATIM  nr U(!V) AN* l l ( f l )  I II TH  
n nr c n r r t i  a w  b yb m b b n  n u n ii iB

A. D. Horton

Tba C k a a ie a l  T e c h n o lo g y  D iv i a i o a  i s  a t t a a p t i a g  to  produce UF, by a a a d ic  
a x id a t i a n  o f  u ra n ia a  a a t a l  t o  the V I s ta te  in  a M o l te n  bath o f  NaF*HF o r  IF 'H F .

( • )  r i••case.a., me l a a i i n i . k ,  a., "Tk* a< • i n u u . i M i a  u  u m u i u i i «i  a « i r < i i .  i .  tw  cm- 
• •rateatiaa *1 Aatiaaay.* Am I. O ia. A r i a .  A .  *«» (IMS).
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Tit* p r o c c i i  i s  c a r r i e d  o u t  i s  a copper v e s s e l .  The s t a p l e s  s e b a i t t e d  to t h i s  
l a b o r a t o r y  fo r  U(IVL sod U(VI) a n a ly s e s  were c o l d  t r a p  r e c e i v e r  w a s h i n g s  and 
a e r o  ex p ec ted  to  c o n t a in  UF# (UO|Ft ) .  NaF'HF, Co,  and o th e r  c o r r o s i o n  p r o d u c t s .

U ra n in a ( I V )  e s s  s e p a r a t e d  by the l a n t h a n a a  f l u o r i d e  c a r r i e r  a tethod sad 
d e t e r a i n e d  p o l a r o f r a p h i c a l l y  by the ae thod p r e v i o u s l y  d e s c r i b e d . (* )

I t  has beea o b s e rv e d  t h a t  the p r e s e r c e  o f  l a r g e  q u a n t i t i e s  o f  f l u o r i d e s  
e n h a n c e  the  p o l s r o g r a p h i c  u r e a i e a  wave and t e n d  to produce a a x i a s  which any 
be co n fu s e d  with  the t r u e  l i m i t i n g  c u r r e n t  o f  t h e  wave. The copper  a a v e  which 
n o r a a l l y  begins a t  t e r n  p o t e n t i a l  i n t e r f e r e s  b e c a u s e  a w e l l - d e f i n e d  d i f f u s i o n  
c u r r e n t  i s  n o t  o b t a i n e d  f o r  t h e  a o re  e a s i l y  r e d u c e d  copper b e f o r e  r e d u c t i o n  
o f  t h e  u r a a i u a  beg in s .  (* * )

S e v e r a l  a t t e a p t s  were  aade  to  d e t e r a i a e  u r a a i u a  p o l a r o g r a p h i c a l l y  a f t e r  
c o a p l e x i a g  th e  f l u o r i d e s  w i t h  A1C1,. However, c o p p e r  i n t e r f e r e n c e  a n a  a p p r e 
c i a b l e  and s e v s r a l  a a x i a a  were  noted in the  w a v e s .  The r e s u l t s  o b t a i n e d  by 
a n a l y s i n g  v a r i o u s  d i l u t i o n s  o f  a sample s o l u t i o n  which c o n t a i n e d  | 0  a g  o f  
s o l i d  sample per  a i l l i l i t e r  o f  s o l u t i o n  were e r r a t i c .

An a t t e m p t  was aade t o  e l e c t r o l y s e  the  c o p p e r  in  a a e r c u ry  c a t h o d e  c e l l  
w i t h  an a p p l i e d  p o t e n t i a l  o f  2 v o l t s  sad a c u r r e n t  o f  O.S s a p .  T h e  sample
s o l u t i o n  was f i r s t  f r e e d  o f  f l u o r i d e  by f u a i n g  w i t h  H,S04 . and t h e n  wan
d i l u t e d  to  20 a l  w i th  SS H ,S 0 4 and e l e c t r o l y s e d  fo r  1 h r .  The s o l u t i o n  was 
f i l t e r e d  th rough g l a s s  wool and the f i l t r a t e  was examined fo r  v i s i b l e  p a r t i c l e s  
o f  amircury.  None were f o u n d .  The s o l u t i o n  was than  b o i l e d  to  d r y n e s s  sad 
d i l u t e d  to  a s u i t a b l e  p o l a r o g r a p h i c  volume w i t h  0 . 2  H HNO,, The v e r y  h igh  
d i f f u s i o n  c u r r e n t  o b t a i n e d  a t  s e ro  p o t e n t i a l  i n d i c a t e d  the p r e s e n c e  o f  soae  
a e r c u r y  in  the s o l u t i o n .  For  t h i s  reason the  awthod was abandoned.

The use o f  sodium p o t a s s i u a  t a r t r a t e  i n  0 .1  N H,S04 *M  ̂ f o r  s h i f t i n g  
t h e  u r a a i u a  to  a more n e g a t i v e  p o t e n t i a l  p r o d u c e d  a d i f f u s i o n  c u r r e n t  f o r  
c o p p e r  a t  a ha l f -w ave  p o t e n t i a l  o f  a p p r o x i m a t e ! y  0 . 2  v o i r  and for  u r a n iu m  a t  
a b a n t  0 . 4  v o l t .  This  s h i f t  t o  a ao re  n e g a t iv e  p o t e n t i a l  al lowed th e  r e c o r d i s g
e f  w e l l - d e f i n e d  waves f o r  b o th  coppe r  and u r a a i u a  which were s u f f i c i e n t l y

( S )  S w t m .  A- S . .  Ut t i e r  , f  } .  .  eaS TWw . m , 9 f . . *!•»•» M I m  ef  V< IV ) t r e e  S(V!) kv«ke LealkM M  
r i M i l 4 e . c e . i l e i  U i M , *  S ee  l e f t . e l  Cfctetelr* P i e m e n  Q u a r te r ly  Fr eg re t*  U t M r l  / o r  F e r ie d  
I n d t a g  OrteAer f# .  i ) j l ,  onwL-saf. a I* (pec I I .  l*eS)

( I P )  t n l t h e f l ,  I- 8 . .  eeU L lagane. I -  J. , Peieregrepfcy■ 9 - »a. l e t # ,  eeleeee, See V r . l ,  IS*S- 
( I I )  U e te h a l l ,  gereenel .eeaieleeilM.
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s e p a r a t e d  ao t h a t  t h e r e  ees  wo i n t e r  f e r e  wee.  Th is  ee thod i s  s e c c e e a f e l  e i t h -  
o e t  e o d i f i c a t i o n  o n l y  ekea  the  copper  c o n c e n t r a t i o n  ia le aa  t h e n  o r  equal  tc 
t k e  urawiua c o n c e n t r a t i o n .  I f  the  copper  c o n c e n t r a t i o n  i s  e e r y  k i t h ,  i t  n ea t  
be reaeeed  by e l e c t r o l y t i c  d e p o s i t i o n  b e f o r e  tke  p o l a r o g r a p h i c  d e t e r n i n a t i e n  
o f  n ra n in a  i s  a t t e m p t e d .

Tke f o l l o w i n g  p r o c e d u r e  i s  r e c o r a e a d e d  fo r  tke p e l a r o g r a p k i c  d e t o r a i -  
n o t i o n  o f  t o t a l  u r a a i o a  i n  t k e  p r e s e n c e  o f  f l n e r i d e a  and c o p p o r  u s i n g  a 
a e r c u ry  anode type c e l l  dees loped by H e y ro v s k y j t  • ' )

O x i d i s e  a l l  l o n e r  e a l e a e e  s t a t e s  o f  n r a a i a o  t o  t k e  VI f o r a  ky f u a i a g  
n i t k  p a r c k l o r i c  o r  s u l f u r i c  a c i d .  B o i l  t k e  s o l u t i o n  to  d r y n e s s .  D i s s e l e s  
t k e  r s s i d s e  i n  a s o l u t i o n  c o n t a i n i n g  I I  a o d i u a  p o t a s s i u a  t a r t r a t e  i s  0.1 H 

H ,S 0 4 . Use tk e  s t a n d a r d  a d d i t i o n  a n t h o d  t o  d e t e r a i a e  tk o  u r a n i u a  c o n t e n t  
p o 1o r o g r a p h i e s 11y .

N U I N U m  Of BIMITC SOLUTIONS

H. H. M i l l e r

l a  p r e v i o u s  w o rk  on tk o  p e l a r e g r a p h y  o f  very  d i l u t e  s o l u t i o n s ,  t k e  
d i f f u s i o n  c o e f f i c i e n t  f o r  Pb** c a l c u l a t e d  f r o a  the I l k o v i c  e q u a t i o n  seeaad  to  
be  a s r k e d l y  d i f f e r e n t  a t  10 * '  g  th a n  a t  10** t o  10* '  I .  I t  e e s  t k o u g k t  
d e a i r a k l e  to  ex tend  t k i a  s tudy  to  o t k e r  i o n s ,  e s p e c i a l l y  to t h o s e  in  ek ick  tke 
a a a k e r  o f  e l e c t r o n s  t r a n s f e r r e d  i s  tke  r e d u c t i o n  e s s  d i f f e r e n t  t k e a  in  tke  
c a s e  o f  l e a d .  S i n c e  n o t  a l l  i o n s  g i v e  w e l l - d e f i n e d  e a v e s  i n  v e r y  d i l u t e  
s o l u t i o n s ,  auck o f  t b n  eo rk  t h i s  q u a r t e r  h a s  been devoted to  f i n d i n g  s u i t a b l e  
c a s e s  f a r  s tu d y .

In o r d e r  t o  o b t e i n  a good p o l s r o g r s p k i c  oave  i a  th e  cone on t r o t  ions  o f  
1 0 * '  to  10*T If u s i n g  t k e  cu rve  f o l l o w e r ,  i t  i s  a c c e s s a r y  t h a t  t k e  s o l u t i o n  
have  tk e  fo l l o w in g  c h a r a c t e r i s t i c s :  ( 1 )  t h a t  tke  r e d u c i b l e  io n  g i v e  a w e l l -  
d e f i n e d  cu rv e  i n  a o r a a l  p o l s r o g r s p k i c  c o n c e n t r a t i o n s ,  10** t o  10* '  If, and 
( 2 )  t h a t  tke s u p p o r t i n g  e l e c t r o l y t e  be o n e  t k e t  can be c o a p e n s a t e d  sad  c a r -  
r a c t e d  fo r  e i t k  t k e  i n s t r u a e s t ,  i . e . ,  t h a t  tke  r e s i d u a l  c u r r e n t ,  o f  tke  s u p 
p o r t i n g  e l e c t r o l y t e  doe to  a i n u t e  i a p u r i t i o s  he l e e .

•ei Lias**., ep. tit,, p- m i
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S in e*  t i l*  h e ig h t  and the slope o f  the  po la rogrsph ic  » i»e  a re  functions  
o f  the aaohar o f  a l o c t r o a  change* in the  re d a c t io n  aa w a l l  as th e  coacea* 

t r a t i o a  o f  the re d a c ib le  ioa , i t  ahoald ho p o ss ib le  to o b ta in  a nora re a d i ly  

m easurab le  ears  f ro o  a t h r e o - e la c t r o n  r e d a c t io n  tba-s f ro o  a on e - or too*  
a lo c t r o a  change. For t h is  raaaoa b ia a o t h ,  a a t ia o a y ,  sad i a d i a a  oere con
s id e re d  fo r  p o la ro g ra p h ic  atady ia  vary loo  c o a c e a tra t io a a  aa oxaaploa o f  a 
th re e -e le c tro s  change.

P r a l i a ia a r y  e x p e r im e n ta l  oork in d ic a te d  th a t  the fa r th e r  c o n s id e ra t io n  
o f  a a t ia o a y  and b is o n th  fo r  th is  study oas not f e a s ib le ,  th e n  the  s e a a i*  
t i v i t y  oaa h ig h , a a t ia o a y  ia  a s u p p o rt in g  o l o c t r o l y t e  o f  1 N NaOH gave aa 
e r r a t i c  oave. The c a a a t ic  a lso  attached the agar s a l t  bridge o h ich  coanected 

th e  c a l l  to the r e fe r e n c e  e le c t r o d e . .  A o o l l - d e f in e d  oave a ls o  co a id  not bo 
obta ined  for b iaeath  ia  a background e le c t r o l y t e  o f  10S R o c h e lle  s a l t .

Ia d ia a ,  hooever, g ives  e e l l - d e f ia e d  waves in a bschgroand e le c t r o l y t e  of
0 .1  M KC1. I t  has boon found th a t  KCl i a  a good aed iun  fo r  o o rh  a t  high  
a o a s i t i v i t i a a .  I a d ia a  o i l  I be s tud ied  f a r t h e r  for te s t in g  the a p p l i c a b i l i t y  
o f  tha I l k e v i c  a g n a t io n  to s o lu t io n s  c o n t a i a i a g  loo c o a c o a t r a t io a a  o f  a 
ro d a c ih la  ioa.

1

m i M M l M l C  N TVU IN A TIO N  OF U M M M  IN FITCMLKNM OOLUTIOW

H. N. M i l l a r

Solutioas  o f  p itc h b len d e  a a t e r ia l  oere submitted by the C hea ica l Technology 

D iv is io n  fo r  u r a a ia a  assay. Aa a t t e a p t  to  analyse these a a a p le s  na iag  the 
a taadard  c o l o r ia e t r i c  Method oas not s u cc a aa fu l becauaa fo re ig n  ions present 
i a  the s o la t io a a  i a t o r f o r e d  o i t h  the c o lo r  d eve lo p aea t.  th e n  th e  s taadsrd  
p o la ro g rap h ic  method oaa used, a oave oaa o b ta in e d  a t aero a p p l ie d  p o te n t ia l  
ohich  in te r fe re d  o i t h  the  u raa iaa  oave.

Too methods of o f im ia a t ia g  th ia  in te r  fo re s e e  oere t r i e d .  The f i r s t  aathod 
made use o f  a c o o p le x ia g  agent ohich ooald  s h i f t  the dep o s it io n  p o t e n t ia ls  o f  
th a  i a t a r f a r i a g  io n s  and leave  the a ra a ia m  oave a t  i t s  aorm al p o s i t io n .  
Sodium c i t r a t e  and a o d ia a  potass ia a  t a r t r a t e  oere te a ta d , bat i a  a o i th e r  caaa 
oaa the in te r fe r e n c e  com ple te ly  reaoved. S ince  the oave oh ich  caoe a t  saro 
p o t e n t ia l  oas dee to  co p p er,  aa a t t e a p t  oas aade to e x t r a c t  copper o i t h  a



d i t h i i o n * - c h l o r o f o r w  u l i t i o a  a t  pH I  to  2.  Ttiia a e t h o d  slioood p r o n i s e  but  
oos  a o t  p o r f o c t o d  b o o s t *  tbo C h e n i r a l  Technology D i v i s i o n  abandoned work on 
tke  o s t r a c t i o n  o f  a r a a i s a  f r o a  o rea .

The p r o c e d a r *  o f  Looia and O v e r t o n , t ' 1 * u s in g  a backg ro u n d  e l e c t r o l y t e  
o f  2ft a o d i a a  p o t a s a i u n  t a r t r a t e  i n  0 . 1  f  Ha S04 , *as  c o n s i d e r e d  b a t  a o t  ia> 
v e s t i g a t e d .  In  t h i s  s o l a t i o a  t k s  u r a n i n a  p o t e n t i a l  i s  s h i f t e d  so t k a t  a r a n i n a  
•■d copper as s e l l  a s  soae o t k e r  i o n a  aay  be d e t e r a in o d  a i a a l t a a e o a s l y .

N 1 IM M A W1C M TM IINATIM  I f  C A H IIi IN VINYLITS B B III

H. H. M i l l e r

Bacaaae t h e  p r e v i o u s l y  r e p o r t e d  p o l a r o g r a p k i c  r e s u l t s * 14 * d id  no t  ag re e  
to o  c l o a o l y  w i t h  tko  r e s u l t s  o b t a i n e d  by a c t i v a t i o n  a n a l y s i s ,  son* o f  tko  
s a n p l o s  were r e r u n .  The p o l a r o g r a p k i c  r e s u l t s ,  a s  w e l l  a s  the  a c t i v a t i o n  
s a a l y a i s  r e s u l t s  a r e  given  in  T ab le  4 .  "Cadoiao A na lyses  i n  V i n y l i t e  R e s i n , ”
os p. SS.

( I S )  t s e t s ,  | .  S . ,  M l  Over i m . I .  C . ,  4 l » *  B stk e d  / s r  Iks R e le r e sr s p k ic  S e t e r s ia e l i e a  * /  Ur s a t e s  
In Iks F r se e e r s  * /  d t fcsr g v l s l t ,  Um k s s I I « m » « CSL-M -Sl (O s ie ie r . 1 * 4 0 ).

(14) M ile s , a. a . .  O ele ra lse tlso  *f CsSalvo Is V ls r l t le ,*  BUWt
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2. RADIOCHEMICAL ANALYSES -  RESEARCH AND DEVELOPMENT

NUCLEAR PRRPRRflBR
Cd Rati** f*r PI I* Naatraa Captor* ta PraAaaa RlfA Ag119 (V S. Lyon). 

Cadniua, which ha* a resonance peak froa 0.18 to 0.30 •?, attenuate* aeatroaa 
of energy beloe 0.3 et; using cadaiua aa shielding ia thua an effectual way 
of observing only feat neutrons Goldbab*r(l> found that the Ag“ * nctivity 
•aa strongly induced by Cd- filtered neutron*, indicating a resonance ia the 
feat*neutron region. The fallowing experiment was ran to obtain aa indication 
of tba aaount of reaonance capture ia the captnra process Ag199(n,y)Ag*l#: 
Two weighed saaplea of pure Ag aetal together with Mn aonitors were placed in 
"rabbits," one with and one without Cd shielding, and expoaed in the reactor 
for 8 hr. Two rune were made. The induced activities (Ag11* and Ma99, 
identified by absorption study and decay study, respectively) were read on the 
high-pressure ion chaaber, and the activity per unit weeght was calculated.

According to H. Poaerance of the Physic* Division, aangaaea* is a perfect 
1/e absorber sad, therefore, the Cd ratio of Mn when coopered with the Cd 
ratio of Ag should be sn indication ef the aaount of resonance csptnro in Ag. 
The rosulta ere given in Table 1.

VASLR I
Cd Ration of Ag119 tad Ma99

R U N P •HI
m•

A g  1 T . Tt
• 4 4

Ra 1 IT- T

A g  t • d
• 41

R *  1 1*.T

•A U tfc* ••*•!■■ St M m * mi
ttlltllf I tHtllN
••• liltv Si* a Cl.tkltlM

(i) otiiMti, a.. "iHhtiia #f «■ <i i m > kr btMNit fcii'M.••Pky. It*, vt, a* (tea*).
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o f  Mo * * r e p r e s e n t s  t h e  H r e l e e  o f  t r e e  I / *  ( i . e . ,  so r e s e e e e c e )
e b e o r p t i o e  n i e c e  i n  Me** t h e  c r o s s - s e c t i o n  f e r  c e p t e r e  i s  i n v e r s e l y  pro* 
p o r t i o n s l  t e  e e e t r e a  v e l o c i t y .  An i a c r e e s a  o v e r  t h i s  Cd r e t i e  v e l e e  o o e l d  heve 
i a d i c e t e d  ea e b e o r p t i o e  r e e o e s a c e  ia  the  t h e r s i e l  r e g io n  ( i a c r e e s e  e f  e c t i v i t y  
p r o d e c e d  v h i l e  u n s h i e l d e d ) ,  a d e c r e a s e  b e l o o  t h e  Ma~Cd r e t i e  v a l e s  e o e i d  
h e v e  i n d i c a t e d  a r e s o a e a c e  i a  t h e  f e e t  ( a b o v e  0 . 1  ev)  n e u t r o n  r e g i o n  The 
d o t e  on Agl , #  i n d i c a t e  e  d e c r e a s e  i a  t h e  it v e i n s  o f  s h e e t  K. A p p a r e n t l y ,  
t h e n ,  r e s o n s a e e  c o p t e r s  i a  o f  c o n s i d e r a b l e  im p o r t a n c e  in the  c e p t e r e  p ro c e s s  
Ag * • • ( * , y)Ag, l # .

MAgll l iatNT f  lABIOACTIVIff

Assay o f  Loe-energy  g e t s  ga l  t i e r s  (*. .  3 .  Lyon end S A. R e y n o l d s ) .  Over 
e p e r i o d  o f  t i n e  d a t a  h ave  been a c c a a n la t e d  o h i c b  i n d i c a t e  t h a t  " o b s o l e t e  bote  
c o a s t i n g "  i n v e l v i a g  s i m p l e  o n t r s p o l a t i o n  o f  an a h a e r p t i o n  c a r v e  t e  s e r e  
a b s o r b e r  d ees  n e t  g i v e  a s  a c c e r e t e  r e s u l t  ebon  a l e o -v n e rg y  b e t s  e m i t t e r  i s  
m e a s u r e d  on e c o u n t e r  o h i c h  has  been  c a l i b r a t e d  e i t h  e h i g h - e n e r g y  b e t s  
e m i t t e r  Th i s  e s s  p r e d i c t e d  f e r  Ce** (0 31-Mev b e t a )  by Z e o e a l t . * * *  Ramons 
o f  t h e  H e a l t h  P h y s i c e  D i v i s i o n  has r e p o r t e d  s i m i l a r  e h e e r v a t i o a e . 1 $}  The 
f a c t  t h a t  t h e  Co** a b s o r p t i o n  c a r v e  shave e r o p i d  i n i t i a l  d rop  o e e  r e p o r t e d  
by h o t e l  l a / * )  vhe e n p l o i n o d  the  phenomenon i a  t a r n s  e f  the  pros  once  o f  e l a rg e  
f r a c t i o n  e f  l e e - e s e r g y  e l e c t r o n s  i a  t h e  a p o c t r e  e f  b e t a  e a i t t o r a  o f  uecey  
e n e r g y  l e s s  then a9c a ( 0  SI Mev)

In the  p resen t  e o r k ,  i t  oee i n i t i a l l y  o b s e r v e d  t h a t  h ig h -e o e rg y  b e t a  rays  
a r o  c e e a t e d  e i t h  a b o u t  t h e  seam e f f i c i e n c y .  T y p i c a l  e f  t h e s e  c h e c k e d  e r e  
RoR ( 1 . 1 ?  Mev), No** ( 1  S3 Mev),  and P** < 1 . 7  Mev). The g e o m e t r y  o f  th e  
s e c o n d  s h e l f  of  the  s t a n d a r d  ta b s  suppor t  ( P i g .  S) es s  found t e  bo 7 . 3  t o  t . i t  
by moans e f  (1) N a t i o n a l  Morose e f  s t a n d a rd s  MaOC s o u r c e s ,  ( t )  s i m i l a r  so u rces  
p r o p a r o d  by Z e o e a l t  a n d  s t a n d a r d i s e d  by a l p h a  c e a e t i e g  e f  t h e  d a u g h t e r ,  
R a P , (>> and (1)  P** ekoee  d i s i n t e g r a t i o n  r a t e  e s s  d o t s  r a i s e d  by c a t e r  im e t ry .*  •>

<•» • t .  e . , A is e ls f s  *#»« G sae tieg  Pi teg  fe d  e teO ee C s i a n  g s» ll* r  G u a i t n
b o le  sn m te -p e r  t u l a  A r e t t s n a g  t f f , r u  ( B e t - H r ,  t e a s ) ,  s i r e  1st (IM S ).

fupiriasotsl

<•> LaeSsrSala. S A , Prslieteesy Asps 
te  S e it ts r s , p l t i l i  ise see lis tle e .

>rt ee  Ms h » » e tm > » / Gseeti
mu. as. in s . i f f icleery

Bsts 11#. S. a., t n  set teas  lap a n t i  te tediaiAsoiitia, 
Sou. SS. MM.
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W ith  ■ Co** l o i r c e  a t a a d a r d i t f d  by c o i a c i d a a c *  e m t i a | ,  t b e  g e o o e t r y  e a s  
found  to  bo 4 5 t o  « . « ?  o r  a b e a t  l . S  t i o o a  l o o o r .  Nb*‘ <0 IS  Mev) «avo  a 
•  t i l l  lo o o r  g e o o e t r y ,  a p p r o s i n a t e l y  AS. T hese  o b s e r v a t io n s  k o to  lod t o  s acb  
p ro c e d a re s  aa tk a  oao  o f  "We** g e o o e t r y "  f o r  Sr** (l.S-M av b e t a )  a s s a y ,  "Co** 
• c o M t r y * '  fo r  Co** (O .IS -N av  b o ta )  d o t e r o i a a t i o a ,  aad H b * '  g e o o e t r y ” fo r  S "  
(0.17-Wev b o ta )  a a a l y a i a .

Tbo a b o v e s e c t i o n e d  o b s e r v a t i o n s  l e d  t o  aooo c a r i o s i t y  o b o a t  tb o  abapo 
o f  le e -en e rg y  b o ta  a b o o r p t i o a  c a rv e s  i a  tb o  r o f i o a  o f  vary  loo  t o t a l  abaorbor. 
F o r  i n v e s t i g a t i o n  o f  t b i a  r e g ie *  a e i a d o e l e a a  c o a a t a r  ooa a s e d ,  o h ic b  oaa 
d e s ig n e d  by It. L. P o t e n h o f f ,  f o r a e r l y  o f  t b e  C b e o i e t r y  D i v i s i o n . * * *  T h is  
c o a a t e r  c e o a ia t a  o f  oo e a t e r  a i r t i g h t  c y l i n d e r ,  i a  vb icb  tb o  a a a ^ l e  ia  p laced  
n e a r  a a i d e - o i a d o o  t y p e  n i a d o a te e s  G e ig e r  t a b o .  A bso rbe rs  o f  v a r i o a s  s i s o a  
a r e  ooaated  over  b o l e s  ia  aa i a a e r  c y l i n d e r  oh icb  ia  lo c a te d  a o  t h a t  ab so rber  a 
p aaa  b e te e e a  tb e  s o a r c e  aad tbe  t a b s .  Tbo o b o la  ay a to o  caa  b e  o v a e e a te d  aad 
f i l l e d  o i t b  tb e  d e s i r e d  gas or ased  as  a  p r o p o r t i o n a l  f l e e  ty p e  c o a a t e r .  For 
t h i s  i n v e s t i g a t i o n ,  a c e a t i a a e a s  f l e e  o f  o o i a t a r o  o f  ITS s e t b i a e  i a  b o l i a o  
oaa  paaaad tb ro a g b  t b e  c o e a t e r .  Tbia o i a t o r o  e s s  cbosea fo r  i t a  l e e  d e a s i t y ,  
a i a c e  b e ta s  o a s t  t r a v e r s e  a s a a l l  d i s t a n c e  b e fo re  e n t e r in g  tb e  s e n s i t i v e  ve laae  
o f  tb e  c o a a te r .  Tbe g a s  a b s o rp t io n  eos  s h e e t  0 .1  a g /ea* .  l a  tb o  e e a a t e r s  need, 
t h i s  a i s t a r e  d id  a o t  g iv e  a v o l t a g e - c o a o t i a g *  r a t e  p l a t s a a ,  b a t  f a i r l y  rep re*  
d e c i b l e  c e e a ts  e e r e  o b ta in e d  a t  a g iv e n  v o l t a g e  b e t t i n g .  Tbe s c a l e r ,  N ac lear  
l a a t r a a e a t s  Model 142 . f a m i s h e d  a s t a b l e  b ig h - v e l t a g e  s a p p ly .  Tbe s a a l l e s t  
a l a o i a a a  a b s o rb e r  e o s  0 .S  a g /e a * .  (Wo "o p en  e in d o e"  eas  p r o v id e d  becaase  tbe  
f i a l d  eo a ld  be d i s t o r t e d . )  Tbe g e o o e t ry  e o s  s b e a t  2M.

A b se rp t ie a  c a r v e s  ia  tb e  loe  a b s o r b e r  r a g io a  a re  g iv e n  ( F i g s .  4 , I ,  aad 
4 )  fo r  §**, Ca**, a a d  Co**. On each  c a r v e  ia  p o s te d  tbe  f a c t o r ,  F# , by ohicb  
t b e  a s a a l  a t r a i g b t  l i n e  e s t r a p o l  a t  ion o a s t  be in c r e a s e d  t o  e g e a l  tb e  v s la a  
o b s e r v e d  in  t h e s e  c a r v e s .  Tbe Co s a d  i  s s s p l e s  e e r e  o o a a t e d  on v a r i o a s  
t b i e b a e s s o s  o f  p o l y s t y r e n e  to  d e o e a a t r a t a  t b e  absence  o f  any bach  s c a t t e r i n g  
e f f e c t .  Tbe a a t r o p o l o t i e a  f a c t o r  ia  a a c e r t a i a  fo r  Ca** b e c a a a o  tb o  s o a r c e  
e o a t a i a e d  a l i t t l e  i o o c t i v o  Ca. I t  o i l  I be a e to d  t h a t  tb e  f a c t o r s  vary  s b e a t  
a s  e o a l d  bo o s p e c t e d  f r o a  tb o  a p p a r e n t  g e e o o t r i e a  g iv e n  by Co** sad  Wb** 
o ts a d a rd a  d e s c r ib e d  e a r l i e r .  Tbe h a l f - t b i e b a e s s o s  o f  tb e  a t r a i g b t  p e r t i e a s  o f  
tb e  co rves  have a p p r o s i o s t e l y  tbo v a le e o  o b se rv e d  for e a d -e ia d o o  c o a s t e r s .

< • )  C l le t a s  U O M w I n  O raetes*  «• ISM . O tS S t. O- I W t eeS  M M * .

24



{
I

O  1 0 0 //g /c m 2 POLYSTYRENE BACKING 

•  200/U Q /cm * POLYSTYRENE BACKING

M  F , G 4
ALUMINUM ABSORPTION CURVE

WINDOWLESS PROPORTIONAL COUNTER

00!
4 5 6 7 8 9

mg/cm* TOTAL ABSORBER

j ' j  ! * •  I  .....................................• »* »I** :•



\





aoarcSiace the M t M  of c a l ib r e t ie a  o f ead-eiedee cavatera a itb  k a t n  
o f  v a r ie a a  beta aaergiea g ivea  adegaate ro a a lto , l i t t l e  fa rth e r  aerk  o f  tb ia  

typo io  plaaaed.

I - r a y  C eaatlag  (V . 3 . L yea). The a p o c ta lly  doaigoad h r y p to a - f i  1 led 
R e a ia d o e  p ro p o rtio aa l c o o a ta r fa r  I - r a y  c e a a tia g  baa beea re c e iv e d . Tbia  
e a a o ta r  appaara to  ba app rem iaate !y  4 0 * aara e f f i c i e n t  fa r  X raya tbaa  tba 
o lc a  e a f  t t a f M  hryp toa- f i t  led G l  caaatara  aaa baiag aaed. N eeever, tba  
backer aaed a f tba la  aiadaa caaatar ia too t ia r a  g raatar tbaa tha t o f  tba aad- 
e iadee typo, oad tb ia  fa c to r  oar iaaa Iy  l i e i t a  a ta  aaa. I t  ia hoped th a t  tb ia  
d i f f i c a l t y  caa ba everceee, parbapa by aabiag tba tebe a a a llo r.

'  l
4 *  get a Proper! Ia a a l Caaatar (T . N. Head la y ) ,  fa r th e r  a a p a r ia a a ta tla a

a i t b  tb ia  ia a tra a e a t baa c e a fira e d  tba b e l ie f  t h a t ,  ia  i t a  praaaat atpga a f
develepaw at, i t  caaaat ba aaed far eb te ia iag  tba abaelate d ia ia te g ra t ie e  ra ta
a f aac 1 idea that e a it  lee -eaargy  bbtas, aacb aa Ca** ( 0 . 31-Ha* b e ta ).

OCT I  V IT IM  M i l l —

Cd la  f l a p l l t e  goal a <G. V. L e d d ic e tte ) . Trace aaoaata a f  cad a iie * ia  
v ia y i i t e  raa ia  have baa a da ta ra iacd . A fte r beebardawat, tba rdaia  aaa placed 
ia  a beaker. Taoaty a i l l i g r a a a  a f  Cd c a r r ie r  aad S-ag g a a a t i t ie e  a f  tba 
fa lta a ia g  c a rr ia ra  eero added: fa ,  S r, Na, aad W # . Tba a is ta re  aaa tre a te d  
ra p a a ta d ly  a i tb  e e a c a a tra ta d  H,SO, aad IP O , a a t i l  tba e rg aa ic  a a t t a r  aaa 
dao trayad . A fte r a d ja a tia g  tba a c id ity  a f tba e e le t ie a ,  Cd aaa p re c ip ita te d  
aa tba o e ifid e . Tba a a lf id a  p re c ip ita te  aaa d iaee lved  ia  4 A NCI aad acaveaged 
fa r th e r  a f te r  tba a d d it ia a  a f  fa ,  Pd, S r, aad Na c a r r ia r a .  Cd aaa f i a a l l y  
p re c ip ita te d  aa C«P»H,P0< H ,0 . Tba raao lta  are . ad e em ed  ia  Table 4.

T U U  4

Cadet eo laalyaaa la  f la p  I  t i e  gaaia
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Bare B arite  la  f l t e a la e  (C. V. L c M ic e tu  a te  3 . A. Iteyaelds). A ssaple 
a f  " a l t r a  para" t i ta a ia a  a a ta l  s a t e l l i t e  by N. Poa*ra>c« a f t te  Physics D ia l*
a la a  a as aaalysed a lta r  hsaAsrdaeat fa r l«)tal ra ra  aartb  a c t iv ity  by t t e  prece- 
la r a  a l  R ees.*** A e sa aria a  aai4a stateard  aaa baa l a r ia i  s iac lta aeo a s ly , ate by 

a c t iv i t y  coeparisea, decay a te  absarptiaa s t te ia a ,  a te  ceas id e ra tiee  a f  a c t i-  
v a t ia a  e rase-aactiaas  t t e  fa l le e ia «  appsr l i a i t s  aara ebtaiaed 3 a , i  ppa; 
l a ,  P r , Gd, Ha, Tb, La, 13 ppa.

Ob aafcisc tba ra ra  a a r tb  aap arstiaa . i t  aaa ebaerved th a t aver b a l l  tbe
.

a c t i v i t y  abicb caaa deva a i t b  th is  f r a c t ia a  aaa dee ta  Sc** ch ick  bad beta  
pradaced by tbs (a ,p )  r a a c t ia a  aa T i * * .  A s i a i l a r  a f fe c t  aaa a ls a  laaad ia  
tba d a ta ra ia a t ia a  a f s a a ll  eaoaats a l Ca ia  N i [Ce** aas laraad by tb a  (a .p )  
ra a c tia a  aa N i * * ] .  These obasrvstioss shea t t e  aacassity  a f  ea a s id a ria g  tea 
y ie ld  pradacta a f  beebardaeat a f  a a ja r  c a a s t ita a a ta  ia  a c t iv a t ia a  a a a ly s ia  
saaplas.

BadlaI 
A a a a a a l si 
Refereeces

ANALYSIS BP BABISIMfBPCS

ted  B aatiaa  A a a ly s ia  A a ilia a  (3 . A. fleyeelda aad I .  I .  N y s tt* ) .  
la r ia ia f  tb a  c a r ra a t  ra d ia is a ta p a  aathads is  b a i * |  p rap arad . 
pracadaraa, acceraciee, a te . ,  a i l l  be pravidad.

t 1* 1 (V. S. Lyaa). Tba aetbad p rav iaaa ly  described*** fa r tba assay a l  
praeaas aad pradact I  * * * s o la tie a s , aaiag the high- praasara ia a is a t ia a  ebaabar, 
ia  aaa beiag asad a a c la s iv a ly .

C 1* (V . S. Lyaa). C 1* (as  a a a ly s ia  a g a ip a a a t baa baaa ia s t a l le d  ia
B a tId ia y  3038. The c a l ib r a t ia a  a l  th is  apparataa aad t te  a v a la a tia a  a l  tba 
aatbad ia  baia« carried  a a t by I .  I .  f y e t t ’ a fra a p .

* • ' * *  (V. S. Lyaa). Ia  caaparatiaa a i t b  R adia isatapa A a a ly tic a l Greap
pars ease l, a fa c ta r c e a v e rtia g  fraa  c /a  a f  Ra1* *  p ica c a r r ie r  DaCI,  aa d e te r - • 
a ia e d  by rad iach ea ica I a a a ly s is  ta  absala ta  c /a  a f  Ra1**  a c t iv i t y  baa baaa 
date ra ised . This fac tar ia  la r  aaa a itb  saaplas ecaated ea tba sacaad s h e ll.

«
ta

f a ' * * "  ( • .  3. Lyaa). T e '* * "  AO days) has baaa reperted ta  ra tara
*ba f r n s d  a ta ta  Ta,a * tb raa fb  eaissiaa a f  te a  h ighly caavartad gasaaa rays

‘  ”  KSif'ZiH'&Ji.Z' Jt &’UZ. •>
ct> tree * B* t .  "  I * * * .  ** m m .-m i.  «p. t i l . ,  e. « •. * • !  I f  e . M .

•  . S d M « e a «  S M ir i it t i  a*eee.
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•  f  oaergy 11* aad 34 K e v .<#) l a  a rd o r  t o  aaaay  t l i i  a a c l i d e  a c c a r a t e l y  tk« 
c M i i n i M  c o e f f i c i e a t  aad tka  mmmmt at K c M t a n i n  f ro s  each  a i c i l a d  a t a t a  
• s a t  ka karoo. Aaaav kaa baas a t t e a p t e d  ky X-ray a f f f ia ia a c y  d e t e r a i a e d  fa r  
Xa X -raya, a* c e e a t i a g  a a ia g  a k a i i a a  I i l i a 4  e a a a t a r ,  aad X-ray%>X-ray a a ia  
c id eace  coeattag .A  c a ia c id e a c e  ta X-ray r a t i a  a f  1 .1  * 10 '  aaa f a r a d ,  ekick ia 
i s  agreeeaa t a i t k  t k a  a a ly  p re v t re a ty  d a t a r a i a a d  v a la a .<#> Tka v a la a  a f  9. $4* 
g i v a a  f a r  tk a  I  c a a v e r a i e a  c a a f f i e i a a t  a f  t k a  110-Kev ( a a a a  k aa  a a t  kaaa 
ckecked . Hoeever, a a r k  ia  c e a t i a e i a (  i a  a s  a f f a r t  t a  e l e c i d a t a  t k i a  decay
® C fckif •

f « M (V. 8 . L y a a ) .  A r a e a a t  c o a p i a i a t  c o a c a ra ia g  tk a  ea teea t a t  Cm*4 
a c t i v i t y  i a  a p i l e  a a i t  a kipped f r a a  OWtL kaa  Ia4 t a  aa a s a a i a a t i a a  a f  t k i a  
a c t i v i t y .  A o ta a d a rd  a a i t  a t  Cm (0 .3  f  a f  Ca i r r a d i a t e d  f a r  a a a  aaak  ia  tka  
OVWL r a a c ta r )  aaa d i a a a tv a d  ia  HNO,, d i l a t e d  t a  3S a l ,  aad a a k a i t t a d  fa r  aaaay. 
Uaiag tka decay acka aa  aaggeated ia f f f iS 400* *#> aad tka  Seakcrg coap i l a t i a a , ( " >  
i . e . ,  54* K c a p t a r e ,  31* fl* , aad I S * / ! * ,  a aa a y  a aa  aada  ky t k a  a a tk a d  a f  
a k a a l a t a  k a ta  c e e a t i a g  aad ky r a a d i a g  t k a  a a a i k i l a t i a a  r a d i a t i a a  a f  tk a  
p a a i t r a a a  i a  a c a l i b r a t e d  k i f k - p r e a e a r e  i a a  ckaeker.  A g re ee a a t  k a ta a a a  tk a  
t e a  aetkeda aaa v i t k i a  5*. Tka a c t i v i t y  a f  tk a  a i t a  a a i t a t  p i l e  d ia c k a r p a t i a a  
a a a  ap p ra a ia a ta ly  130 ac  t o t a l ,  wkick ia  i a  ag raoe e a t  a i t k  tka  c a ta l a g e o  valaa .

Ca** (G. V. Ladd i c o t  to  aad 9. A. R ey a e ld a ) .  Ca** p ra d a c ta  a r c  aaa I y tad 
f a r  Ca** e a e t e e t  ( a a a a y )  aad fa r  p a r i t y .  ( S p e c i f i c a t i a a a  rag e  i r e  laaa  tkaa
0 .  I*  i a p a r i t y . )

Tka d c fraa  a t  p a r i t y  f raa  kigk eaergy k a t a  a a i t  t a r  a aay ka a a ta k l i a k a d  ky 
tk a  a la a ia o a  a k a a rp t ia a  carve  te c k e ife e .  S aap laa  c a o a t i a f  a t  l a a a t  10,000 c /a  
a r e  e v ap e ra te d  aa 1 - i a .  a a te k  ( l a a a a a ,  a a a a t a d ,  aad c r e a te d  aa  a a a a l .  Tka 
c a a a t i a f  r a t a  tk reegh  aa  akaerker a t  tk ic k a a a a  00 t a  100 ag /ca*  a k a a ld  ka laaa 
tk a a  0 .1 *  a f  tka  i a i t i a l  r a ta .

Tka p a r i ty  a i t k  r e a p e c t  t a  la a -aa a rg y  k a t a  a a i t t a r a  ia  checked  aa iag  tka 
g e a l i t a t i v e  ackoaa g iv e s  aadar " I d e a t i f i c a t i e a  a f  R ed tea leaca ta*  a a  p . 47.

Tka Ca** aaaay a a y  ka dear ky tk a  a a a a l  a a tk ad  a f  " a k a a la ta  k a ta  ceea t  
i a g " < , *> ia v a lv ia g  a v a p a r a t i a a  aa a 1 - a i l  p a ly a ty r a a a  f i l a  aad c a a a t i a g  aa a

<•> k a .  f. c ., «ac a»>».n.«,i a a i >, t ,  *aNH a»a»e» mi tmttm ,"Pta». Cm . re. car <i*tv». 
(My S H la tl  k i«N  mi at■ai>»a». jh«Ua fMe, MB €»»••(•• tea ( NW).
(1«> ■■M ac# •* » . |  vac Ib m .  I . ,  - t a i .  mi U a * ^ * , 1* l m .  gfed. Up*. » .  CSC ( !«••> .

< ray « - . u ,  ap. t i l .
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staad ard  e a d -e ia d e e  c o a a ta r ,  a s ia g  tka *C*H  geeactry.*** H eecvar , i f  tka  
M ala r ia l  ia  a f  laa  s p e c i f i c  a c t i v i t y  (produced ia tka OUNL r e a c t o r ) ,  aora
a c c a ra ta  r a a a l l a  a ra  a k ta ia a d  ky a r a d io c k a a ic a l  eetkod.

I f  tk a  p r e d a c t  a a a t a  p a r i t y  a p a c i f i c a t i e a a ,  tk a  d i r e c t  p r e c i p i t a t i e a
aMtkad ia  aaad, i a v o lv ia g  a d d i t ia a  a f  a k aaaa  aaaaat a f  Ca c a r r i e r ,  a e e t r a l i -  
a a t i a a  a i t k  a aa v a ta ,  aad p r a c i p i t a l i a a  a i t k  a a t a r a t a d  aaao a iaa  a a a l a t a .  Tka 
p r e c i p i t a t e  ia  f i l t e r e d  a f f  ky aaaaa a f  a s e a l !  ta ra d  f i l t e r  p ap er  aa  a Nirack 
f a a a e l ,  d r ia d  a i t k  e l c e k e i  aad a tk a r ,  aad e e ig k e d  aa CaCa04 *HaO t a  d a ta r a ia a  
recev e ry .  Tka aaap la  ia  tkaa eevered a i t k  c a l la p k a a a  aad c o a s te d .

I f  a aaapla  c a a t a i a a  a ig a i f i c a a t  a a a a a ta  a f  a c t i v i t i a a  a tk a r  tk aa  Ca, tka 
f e l l e a i a g  precedere  i s  aaad fa r  aaaay: Ta tk a  a aap la ,  a ta a d a rd  Ca c a r r i a r  ia
added as a a l l  aa ke ldkack  c a r r i e r s  fa r  Ag, Ca, Fa, Na, P04 , aad S04 . HaS aad 
(NH4 ) aS p r a c i p i t  a t  i a a s  a ra  a ad a .  Tka a e l a t i e a  i s  a c i d i f i e d  a i t k  NCI aad 
k o i le d  t a  reaeve HaS , a aa a a ia  ia  added f a r  a a a t r a l i s a t i a a ,  aad Ca ia  p r e c i p i 
t a t e d  ky tka  a d d i t i a a  a f  a a a t a r a t a d  s a l a t i a a  a f  saaaaaiaa a a a l a t a .  A f te r  
k t i a f  sacked tk e re e g k ly  a i t k  a a t a r ,  tka  p r e c i p i t a t e  i s  d is s a lv a d  i a  d i l a t e  c i 
t r i c  acid.* Be aad S r  ke ldkack  c a r r i e r s  a r a  added aad tkaa  p r e c i p i t a t e d  a i t k  
feariag a i t r i c  acid  ky tk a  precedere  a f  Cr e a k s ,  Headley, *• e l .  * ** * Tka eeper- 
a a t a a t  i s  e v a p a r s ta d  t a  a a a a l l  v a la a a ,  d i l a t e d ,  aad tkaa  a a a t r a l i a a d  a i t k  
a a a a a ia .  C a lc iaa  ia  p r e c i p i t a t e d  as tka  e r a  l a t a ,  aaigkad , a a a a ta d ,  aad esea ted .

la  a r d s r  t a  d a t a r a i a a  tka  a f  f a c t  a f  a a l  f - a k s e r p t  ia a  dee t a  tk a  c a l c i a a  
o a s l a t e  p r e c i p i t a t e ,  a la rg e  aaaagk a l i g e o t  a f  tka  aaap la  aaa a aa d  t a  g ive  a 
e e e a t i e g  r a t a  a f  s e v e r a l  tkeasaad e a a a ta  p a r  a i a a t a .  S e f f i c i e e t  c a r r i a r  aaa 
added, aad tka c a l c i a a  aaa  p re c ip i t a t e d  as tk a  a a a la ta  a s ia g  aaacseiea a a a la ta .  
Tka s t a r r y  aaa tkaa  t r e e s  fa r  rad t a  a 40- e l  c e e t r i f a g e  taka  aed k e p t  i a  e a t  iaa  
a i t k  a a a g a a t i c  s t i r r e r  c k i l e  v a r i a a a  a l i g e e t a  ( I N  A, SOO A, a t e . )  a c re  
t r a a s f e r r e d  t a  t a r a d  f i l t e r  papers . Tka p r e c i p i t a t e s  e a r s  s ac k e d  aad d r iad  
i a  tka  asaa l cay , e a e e ta d ,  aed caaatad . Tka c a e a t ia g  r a t a  c e r r e c t e d  fa r  y ie ld  
• • •  p la t te d  a g a ia a t  t k a  ee ig k t  a f  c a l c i e e  M a i  a te  ia  tka  a aap la .  Tka r a a a l t i a g  
ca rv e  ia  givaa ia  F ig .  t .

Ueiag tk is  carve , a facter far tka akeerptiea  a f fec t  a f  a g iv a a  aaigkt a f  
aaa la ta  caa ke e a ta k l i sk e d  far e e r r e c t iM  e f  tka aaapla c a e a t ia g  rata . Car• 
ractiaa  east e l s e  ke eada far tka a f f e c t  a f  added akeerptiea 4mm ta  tka eiadec
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t k i c k t t i l  o f  t i l *  t * b «  l ined , th e  a i r  frap between th e  a a B p l *  and t i l *

c o u n t i n g  t a b * ,  l i d  t b *  c e l lo p h a n e  waed to  c o v e r  tb o  a i a p l i .

S in c e  Ca4 * a b a o r p t i o n  cu rva a  are t y p i c a l  o f  a hooogonooaa b o ta  r a d i a t i o n ,  

i t  f a l l o w *  t h a t  w ea r am a t  o f  t b *  a b a o r p t i a a  c a r * *  t b *  a a a a l  l a g a r i t h a i c  • * -  

p r a a a i e a a  eaa be e a p l o y o d  i n  a a a n a a r  a a i t *  a n a lo g o u s  t o  t b *  t r a a t B e a t  o f  

r a d i o a c t i v e  d e c a y .  Tbaa  i f  A ,  r o p r e a o a ta  t b *  i a i t i a l  a c t i v i t y ,  t b *  a c t i v i t y  

4  a f t o r  p a a a a f*  t h r o u g h  a t b i r k a o a a  » o f  a b a a r b a r ,  ia  g iv e n  by

4 *  4# # ' **'

w h e re  n ia  t b *  a b a o r p t io n  c o e f f i c i e n t .  I a  a w anner ana logous  t a  t b *  a x p ra a a io a

*u ■ 0 .693/A.

M * a y  b *  r . l a t e d  t o  t b *  v a l e *  o f  t b *  t b i c b a a a a ,  4%. r . q a i r a d  t a b . l v *  t b .  

i n i t i a l  s t r e n g t h  by t b *  r e l a t i o n

dM * 0 .693 / m

F ro a  t b *  o b s e r v e d  ha I f - t h i c k * * * *  v a lw a  a f  5 .9 0  a g /c o *  i a  a l a a i a a a ,  t b *  

f a c t o r *  f a r  a b a o r p t i a a  c o r r e c t i o n  ia  T a b le  S b a v *  been c a l c a l a t a d  f r o a  t b *  

a a p r o a a io n  g i v * a  above .

T b *  a p p l i c a b i l i t y  o f  t b a a *  f a c t o r *  v a a  t e a t o d  a a ia g  a a a a p l a  a f  h ig h -  

s p e c i f i c - a c t i v i t y  (HSA) C a * *  a f  lo o  i n a c t i v e  Ca c o n te n t  ( l e a n  tb a a  0 . 0 1  a g / a l ) .  

T b *  a a a p l *  van d i l a t e d  i a  1 H HN0( . A l i q u o t *  w a r *  p la c e d  on 1 - a i l  p o ly s t y r e n e  

f i l a a  and e v a p o r a te d  t a  d r y n e s s .  T b *  a a a p la a  w a r *  th e n  c a l c a l a t a d  aa t b *  

b a a ia  o f  t b *  r * a e l t *  a f  aa a la a ia a a  a b a o r p t i a a  c e r v *  aad « x t r a p o l a t i o n  th ro a g h  

5 . 5  a g /c a *  o f  added a b a o r p t i a a  ( a i r  gap aad w indow  tb ic b a a a a ) .  T b *  r a a a l t a  o f  

f a a r  a a a p lo a  t r e a t e d  i a  t b i a  way i n d i c a t e d  aa a b a a l a t *  v a l e *  o f  1 .9 0  *  10* 

« / ^ o l .

A n o th e r  a w r ia a  o f  a a a ly b o a  waa ru n  o a  t b *  ■ * * •  a o l a t i o a ,  i a  w b ic b  t b *  

a d d i t i o n  a f  c a r r i e r  waa s a d *  aad tb o  c a l c i o m  o a a l a t *  waa n e w * te d ,  c o u n te d ,  aad 

t b o *  c a r r a c to d  f o r  a a l  f -  a b a o r p t ia a  •  f  f a c t a  o f  t b *  o a a la t *  and added a b a o r p t ia a .  

T b *  r a a a l t n  aa tb a a *  a a a p la a  i n d i c a t e  1 .90  *  10* c / ^ o l .

* *  o a *  •  •  •• | • * • « •
» M  i•  • *0 a » ••  •  •

•  • •  *  *  * • •
e« aa*  o * « *  9 *
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• I k I«4m  s ta te s . a ir .  and coH«

»

T l * 44 ( T .  H. H a a d la y ) .  The assay a f  pars  T1 sa a p la s  i s  dans by avaps*
r a t i n g  aa a !  iq a o t  o f  tha  s s a p l t  t a  d r y a a s a  aa a t h i s  p a l y s t y r s a s  f i t s  sad 

ra a a ia g  aa a la a ia m a  a b s o rp t io n  c a rs # .  Tha r a s a l t a a t  cares  a t  I I  hava a a l i g h t  

u psard  t r e n d  i a  t h a  r a g io n  o f  t h i a a a r  a h s a r h s r a ,  aa (a a a M ia , aad a h a l f *  

th ich asss  a f  abaat I S  a g /c a * .  F i t  rapo l a t  io n  a f  th ia  l i a a  t a  t a r s  abasrhar aad 

c a r r a c t ia g  fa r  g a a m t r y  aad d i l a t i n g  s i l l  g iv a  the d i s i a t a g r a t i a a  ra ta :

s a tr^ s U ts d  rains ■ d t ls t ia a  factor ■ o orae lu ing  factor

a 1 a a

a ee  a • •  a a 
a a a a a a s  
•  a a a a a a

aa a aa  a a a o a s e s  a * a a a 
a a a  a s s  a a a  a  a a  a s
a a as a •  a a  a
a a a  •  4 a s s  a
a a a  a a a  a a  a

a c /a l  =



l a  t M t i « |  l lM p a r i t y  o f  Tl*** p r o d e c t ,  •  w i l d *  M * e k i c h  d e p c i i i  apoa 
th e  a t t r a c t  ioa a f  T l  * b y i i t k i i a M  f r a a  a a  a a a e a i a c a l  c y a a i i *  a a l a t i a a  i a  aaed.  
P b ,  H i ,  ead a t a a a a s a  t i a  accoatpaay t h a l l i a e  i a  t h i a  a e p a r a t i o a .  I f  t h e i r  
p r a a a a r a  i a  a e a p e c t e d ,  f a r t h e r  a a p a r a t  t a a a  a i l I  ha a a c a a a a r y  f e l l o e i a g  t b c  
e i t r a e t i a a .  TV# a a t r a c t i a a  ia  aai f i  fraai  NCI e i t h  e t h y l  e t h e r  a f t e r  eoave ra ioa  
a f  T l 4 t a  T l * 4.

S p e c i e  I J t e a f e a f a ;  ( I )  E i t r a e t i a a  a o l e t i e a t  Mil IS a l  a f  10% KCN f e l a -
t i a a  cad 20 a l  a f  S f  a a a e a i a a  c i t r a t e  a a l a t i a a  a i t h  S3 a l  a f  c e a c e a t r a t e d  
a a a o a t a a  h y d r o x id e  a a d  th e a  add 4S0 a l  o f  a a t a r .  Th i s  a a l a t i a a  i a  aaad  t a  
a a a t r a l i a a  ac id  aad p r o v i d e  the p r a p a r  pH ( 9 . S  to  10). (2)  D i t h i s o a e  a a l a t i a a :  
O iaae lv e  MM i  1 mg a f  d i t h i i o a e  i a  100 a l  a f  c h l a r e f e r a .

P r a c t d a r r : P l a c e  aa a l i q a e t  a f  a a a a t r a l  a a l a t i a a  a f  t h e  a a a p l a  coa- 
t a i a i a f  chea t  10* d i a / a e c  i a  a 6 0 -e l  a a p a r a t a r y  f a a a a l ,  add a e v e r a l  drape a f  
h y d r o a y la a i a e  h y d r o c h l o r i d e  t a  c o a v e r t  t h a l l t a a  t a  the  t h a l l o a a  a t a t c ,  IS a l  
a f  t h e  a i t r a c t i o a  a a l a t i a a ,  aad 0 . S  a l  o f  c a a c o a t r a t o d  a i t r i c  a c i d .  Add 
d i t h i i o a e  a a l a t i a a ,  3 a l  a t  a t i a a ,  a h a k i a g  t h e  a a p a r a t a r y  f a a a a l  a f t e r  each 
a d d i t i a a  a a t i l  a a l i g h t  p a r p l a  t i a g e  i a  a o t i c e d  i a  the  c h l a r a f o r a  l a y e r .  (The 
p a r p l e  t i a g e  ahoea  t h a t  aaeegh d i t h i i o a e  haa  haaa  added t a  c e a k i a e  a i t h  t h e  
T l . ) S e p a r a t a  t h e  aqaeeea  aad c h l a r a f o r a  l a y e r a .

I f  Bi ,  Pb,  o r  Sa i a  aaapec ted  a f  b e i a g  p r e a a a t ,  e v a p o r a t e  t h e  c h l a r a f o r a  
l a y e r  t a  d r y a e a a  a a d  t a k e  ap th e  r a a i d a o  i a  IS a l  a f  6 H h y d r o c h l o r i c  a c i d .  
Add a o v a ra l  d r a p a  a f  30% hydragea  p e r o a i d e  aad h a i l  t a  c e a v e r t  T l 4 t a  T l * 4 . 
C aa l  aad t r a a a f e r  t a  a 6 0 - a l  a a p a r a t a r y  f a a a a l .  Shako f a r  1 a i a  a i t h  aa eqaal  
▼olaoe a f  e t h y l  o t h e r  p r e v i e e i l y  ahahoa a i t h  S H h y d r o c h l o r i c  a c i d .  E i t r a c t  
a i t h  to o  ao ra  p o r t i o o a  a f  e t h e r  aad c o e k i a e  t h e  e t h e r  a i t r a c t a .  E i a a i a a  t h e  
aqaeoea  phaae f a r  i a p e r i t i e a  by a v a p a r a t i a g  t a  1 a l  aad f i a a l l y  t r a a a f a r r i a g  
t a  a a a t c h  g l a a a  aad  a v a p a r a t i a g  t a  d r y a e a a .  The a a t c h  g l a e a  i a  a o a a to d  aad 
c a a a t a d  for  Pb,  B i , o r  Sa i a p e r i t i e a .

I f  aa a p p r e c i a b l e  a a a a a t  a f  i a p e r i t i e a  haa beea  foaad ,  t h a  e t h e r  phaae 
a h e a t d  ha aaed f a r  o a t i a a t i a a  o f  tha  T l*** c a a t o a t ,  h a t  i f  t h i a  i a  t a  he doae 
c a r e  a a a t  be t a k a a  t a  aaha  a l l  t r a a a f e r a  q a a a t i t a t i v e . ;

P lac e  the  aq aa o aa  l a y e r  i a  a SO-al b e a k e r  aad h a i l  t a  d r y a e a a .  Add 10 a l  
a f  c a a c o a t r a t o d  a i t r i c  a c i d  aad a g a i a  b a i l  t a  d r y a e a a .  R e p e a t  t h i a  a t o p

(M ) B a a le ll, B. a..  CW Ieriaefric I t t t r t iM l iM  • /  Tree** m f  g t fe l* .  I M t r t t l t m ,  Bn  t w l ,  tVM.
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i f f c n l  t iw > «  t «  re a o te  o r g i a i c  a a l t t r  aad t k a i  r » 4 a e «  s o l i d s  (C e a C io a ;  

T ins  a lw a U  bo doss is  a a a l l - u a t i l a t a d  hood hoc soar o f  HTK fa s ts .  ) F i a a l l y  

t r s a s f r r  th e  r o s id a e  t o  a a a tc h  g lo s s ,  as lag  a o s l l  p o r t  lo s s  o f  c o a c a a t r a t o d  

a i t r i c  a c id ,  o vo p o ra te  to  d ryaoas , sod oooat fo r  c o a a t ia g .

T h is  a o o a t  w a l l  m a m a  the i a p a r i t i e s  ( i f  aay a rc  p re s e n t )  oath tho e x 

c e p t io n  o f  P b ,  P i ,  aad a taaao o a  t i a .  F ro a  tb a  c o a a t i a g  r a t o  o a t i a a t o  th e  

aaoauat o f  i a p e r i t i a s .  I f  d o a i r o d ,  aa a la a ia a a  a b s o r p t io n  c a r t a  aay bo ro a  

fo r  a c lo a o r  a p p r o x ia a t io a  by e x t r a p o l a t i o n  to  t a r o  a b a o rb o r .  I f  i o p a r i t i o a  

bayoad s p e c i f t c a t i o a  are  fo a a d , t h e y  ahoold  he i d o a t i f i o d  t o  a id  is  f a r t h e r  

p a r i f i c e t i o a  o f  tho prodact.

I N  Cd' ’ » •  (T .  N. H a n d le y ) .  T h is  a a c t id o  oaa assay ed  by a h a o la ta  b e ta  

c o ve tin g . The p a r i t y  oaa checked by o s a a ia a t io a  o f  the r o s id a o  a f t e r  d i t h i t o a e  

a a t r a c t io a  o f  C d . < i s >

■ a * *  aad ■ a 14 (T  H H a n d le y ) .  la  a a a ly t ia g  s a a p lo a  c o a t a ia ia g  o a ly  Ms 

a c t i v i t y ,  th e  f o l l o e i a g  procedure is  aaod:

Aa a l i q a o t  a n i t a b le  fo r  c o o a t ia g  is  evaporated  to  d ry a o a s  oa a p o ly s ty re n e  

f i l a  1 a i l  t b i c h  amaated on a s ta n d a rd  co a a t ia g  card  o h ic h  has a 1- i s .  ho ls  i a  

th e  c o a t a r .  Aa a l a a i a a a  a b s o r p t io n  c a r t a  ia  ran  a a i a g  aa e a d -o ia d o e  ta b o  

f i l l e d  o i t h  he 1 i o a - a lc o h o l , ohich o i l l  coast tho o f  H a * 1 aad not tho X raya  

o f  H a * 1 aad Mb * 4 . The gaaaa c e a p e a e a t  o f  th e  c a r t o  i a  a a b t r a c t o d  aad th e  

oeaker c o a p o a o a t  e x t r a p o la t e d  to  t o r e  a b a o rb a r .  T h is  e x t r a p o l a t e d  t a lo o  i s  

aaod to  c a l c a l a t e  tho Ms** c o a to a t  i a  the fo l  los ing  aaan o r:

ac/ai
e x tra p o la te d  ra is e  ■ s  area l i a is e  fa c to r  a d i l a t i o n  fa c to r** - - - - -  ■ - ____________ _____ _____ — — —

pssaairy i  •  IS a *0  s > ? ■

shore the f r a c t i o n  0 .3 5  ro p ra a e a ta  tb s  I S t  p o s itro n  decay p a t h . * 14*

Tho gaaaa c o a a t  o f  tho aa a p lo  i n  d o to ra ia o d  e i t h e r  a a  a p ip e t t e d  a l i q a o t  

o r oa the a e a a te d  snap la by c a t t i n g  o a t  tho c i r c n l a r  p o ly o ty r o a o  f i l a .  E i t b o r  

is  p laced ia  a SO-nl la a t e r o id  tab s  aad aeaaored oa tho goaaa ion t h a a b e r . * 1’ *

< l> )  S sa S e ll, «p . c l  I.

( IS )  k t k , t |  mm* Per lo t s ,  eg. c i t .

(If) Jmmmm ami Over cm . sp. cil.
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C a l c u l t t i o n  o f  Mn** C o n t t n l

(1)  C o r r e c t i o n  for  Mn1 *

m  eo r r  •
ru tK arfo rda  of Mi** found p a r  a t  a r e l a t i v e  e f f ic ien c y  o f  Ifc* 3 

ra t t ie r fo rda  e f  Co** par nv

ratt ier  for da e f  Mi*4 •

■ c  a l  •

rutKarforda e f  CaM  per  nv a reading in  av a d i l a t i o n  fac to r  — a t  ca r r .  f o r  Mi**

r e la t iv e  e f f i c i e n c y  e f  Mi*4

ratKerferda per a l

I f  I  a i n g a n a a c  s a mp l e  c o n t a i n s  i n p u r i t i n a ,  t h e  f o l l o w i n g  l e a a  e x a c t  
p r o c e d u r e  n a y  be  ne e d  Manganes e  i s  o x i d i s e d  t o  MnO, i n  a c i d  s o l u t i o n  by 
p o t a s s i u m  c h l o r a t e .  * , , J  The p u r i f i e d  MnO, i s  f i r s t  a i e a s u r e d  f o r  Mn** c o n t e n t  
by c o u n t i n g  t h e  >S4 e m i t t e d  and f o r  Mn*4 by measurement  i n  a h i g h - p r e s s u r e  i on  
e ha nba r .  (A c o r r e c t i o n  i s  made f o r  Mn** f ound . )

P r o c e d u r e

1. Take  an a l i q u o t  e s t i m a t e d  t o  be s u i t a b l e  f o r  c o u n t i n g  and p l a c a  
i n  a 50-ml  g l a s s  c e n t r i f u g e  t u b e .

2. Add a p p r o x i m a t e l y  10 mg o f  s t a n d a r d i s e d  Mn c a r r i e r  and a b o u t  
2 s g  o f  e a ch  o f  t he  f o l l o w i n g  hol dback  c a r r i e r s  C r ,  V, T i ,  Ca,
F e ,  C o .  and Ni .  Add a v o l u m e  o f  c o n c e n t r a t e d  UNO, e q u a l  t o  
t o t a l  volumes o f a l l  t h e  c a r r i e r  s o l u t i o n s  p l u s  t h e  sample  volume.

3. B o i l  and c a u t i o u s l y  add s e v e r a l  c r y s t a l s  o f  KC 1 0 , .  Wait  a f t e r  
e a c h  a d d i t i o n  for  t h e  e v o l u t i o n  of  g a s e s .  C o n t i n u e  u n t i l  pro* 
c i p i t a t i o n  o f  MnOJ i s  c o m p l e t e .

4. C e n t r i f u g e  and d i s c a r d  s u p e r n a t a n t .  Wash MnOs t w i c e  w i t h  h o t  
c o n c e n t r a t e d  IINO, by c e n t r i f u g i n g  and d e c a n t i n g  s u p e r n a t a n t .

5 D i s s o l v e  t h e  MnO, i n  a b o u t  2 ml o f  c o n c e n t r a t e d  HNO, and add 
d r o p w i s e  t o  t he  s o l u t i o n  a b o u t  2 o r  3 d r ops  o f  30% 11,0!.

i .  A g a i n  a dd  h o l d b a c k  c a r r i e r s  aa  i n  s t e p  2.  B o i l  t o  decompose  
H , 0 , ,  a nd  add c o n c e n t r a t e d  HNOJ t o  r e s t o r e  v o l u m e  t o  a p p r o x i 
m a t e l y  IS ml.

7.  R e p e a t  s t e p s  3 t hrough 6 a t  l e a s t  t wi c e .

( IS )  r a t a a a .  U B - , . V e i t ’* S t 0 i d e d  M ttko d -  # /  O kvaics l  A m a l y m .  f a s  B o a t r a a d .  On  T a r t .  ItSS.
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8.  R e p e a t  s t e p s  1 and 4.  A f t a r  t h e  MnO, l a  wa s he d ,  wake a s l u r r y  
uainf r  about  1 wl o t  d i s t i l l e d  e a t e r  and t r a n s f e r  t o  a p o r c e l a i n  
d i s h  w i t h  a t r c n s f w r  p i p e t ,  t a k i n g  c a r e  t o  t r a n s f e r  as wnch a s  
p o s s i b l e .

9 .  E v a p o r a t e  t o  d r y n e s s  and i g n i t e  t he  MnO, t e  MOjO,.

10. T r a n a f a r  t o  a t a r e d  w a t c h  g l a s s ,  weigh and wownt for  r o u n t i n g .

11.  Count  t h e  a a wp l e s ,  u s i n g  t he  p r o c e d u r e  r ecommended for  a n a l y s i n g  
a a n p l e a  c o n t a i n i n g  o n l y  Mn a c t i v i t y .  The r e s u l t s  a r e  c a l c u l a t e d  
i n  t he  sane  n a n n e r .

C a 1 * ’ (1 .  A. B r o o k a b a n k )  A method i n v o l v i n g  i on  e s c h a n g e  i s  b e i n g
d e v e l o p e d  f o r  t h e  s e p a r a t i o n  o f  C a I , T . (See  " I o n  Es c h a n g e  and C h r o n a t o g r a p h v  
i n  R a d i o c h e n i c a l  A n a l y s i s , N> p .  S I . )

ANALYSIS P M  MAVY KLSSCNTS ( , 4Pe t e  „ € • )

P n l n a l a a  ( F .  L. Moore)  P r e v i o u s  w o r k e r s * * * *  have o b s e r v e d  t h a t  La F ( 
c a r r i e d  a b o u t  82% o f  t h e  p o l o n i u n  from 2 If UNO, a nd  l e s s  t h a n  0.  1% f ro w 2 If 
HC1. S i n c e  t h e  LaF, t e c h n i q u e  i s  wel l  known a t  t h i s  l a b o r a t o r y ,  t he  c o n d i t i o n s  
un d e r  w h i c h  n a x i n u n  c a r r y i n g  c o u l d  he a s s u r e d  we r e  i n v e s t i g a t e d  u s i n g  P o * "  
t r a c e r .  I t  was found t h a t

I .  U s i n g  1 . 25  t o  3 . 0 0  a g  o f  L a ( I I I )  in a 2-ml  vol ume of  1 If UNO, ,
90% or  wore o f  t h e  p o l o n i u n  waa c a r r i e d  by t h e  LaF, p r e c i p i t a t e .

2 The c a r r y i n g  o f  p o l o n i u n  hy l.aF , waa d e c r e a s e d  when t h e  n i t r i c  
a c i d  c o n c e n t r a t i o n  waa i n c r e a s e d  above 1 If.

3.  Ver y  n a r k e d  d e c r e a s e s  i n  t he  c a r r y i n g  o f  p o l o n i u n  by LaF|  we r e  
o b s e r v e d  when t h e  s o l u t i o n  was na de  0 5 If i n HCl and I M i n  
HNOj.

4.  Bi smuth i n t e r f e r e d  ( R i F ,  p r e c i p i t a t e d ) .

5. P o l o n i u m  p l a t e d  o u t  somewhat  on t h e  p l a t i n u m  s t i r r e r s ,  p l a t i n g  
o c c u r r e d  to  a g r e a t e r  d e g r e e  when g l a s s  s t i r r e r s  were u sed .

I n  v i e w  o f  t h e  above o b a e r v a t i e n s , i t  was t h o u g h t  d e s i r a b l e  t e  c o n a i d e r  
a s o l v e n t  e x t r a c t i o n  met hod .  P r e v i o u s  w o r k e r s * *** f ound  t h a t  e e l o n t u n  c o u l d

( ! • )  Ut 1 1 s t .  U. 1 . 1 s e e  B s le a r la .  | .  • I t t K i i M  • /  I i Im i m  m  P i e  l e e  t e e  S e t s  t i e s * .  CfcUa«e U»p«>tcm-tea* ( f a i r  ir. i m <).

( * )  B re w s ,  B. A . ,  sad  Vaa V ia b l e .  0- • f i e i a l t a a  sad  P a r i / i c a t i e a  o f  f r o  t a r l i a i a s  f r o a  V r a a i a a O r i  
R e s id u e s ,  C h lcsua  B*ea-l CC 1SSI, p.  I*  (g ab .  IS. IMS>.

46
* e # a  •  a * a  vs
• a n *  a s *  a
• a a  l  s e e  a
a a a a s #  a a

* a a a a  a a  a a
t a  a a a  a  a n a  a a a a  a a H• j s* 

a a n
a a
•  a n a

a  a 

a a 
a a



be e x t r a c t e d  f r o o  ( 1 )  a s t r o n g  HCi M e d i a n  e i t k  d t i s o p r o p y l  k e t o n e ,  ( 2 )  a 

HNOj-NCl  s o l u t i o n  e i t h  d t i s o p r o p y l  r s r b t n o  , and ( 1)  a 6 K HCl s o l u t i o n  e i t k  

d n a o p r o p y l  c a r b i n o l .

l,a i  ng d i  i s o p r o p y l  c a r b i n o l  as the e k t i a c t a n t ,  t h e  e f f e c t s  o f  tb e  f o l  t o e i n g  

v a r i a b l e s  on th e  p o l o m u a  r e c o v e r y  ac re  s t u d i e d :  ( 1 )  HNOj , HCl ,  and HC1-HN0,

c o n e e n t r a t  j ^ p s , ( 2 )  t i a e  o f  e a t r a c t i o n ,  13) v o lu m e  o f  s o l v e n t  used,  and ( 4 )  

i n t e r f e r e n c e  f r o s  b i s m u th ,  a lum inum ,  and coppe r .  D e t a i l s  o f  t h i s  i n v e s t i g a t i o n  

w i l l  e v e n t u a l l y  be p u b l i s h e d  a e p a r s t e l y .  A r e c o v e r y  o f  about  99V was o b t a i n e d  

when t h e  p r o c e d u r e  o u t l i a e d  b e lo w  was ts v t f .  ( T h i s  Method csn be use r e m o t a l y . )

P r o c t d u r t

1. A d j u s t  a s u i t a b l e  a l i q u o t  o f  t h e  a a n p l e  s o l u t i o n  t o  6 If H C l .
(The  c o n c e n t r a t i o n  o f  HNO, s hou ld  be l e s s  t h a n  1 H i  f  p o s s i b l e . )

2 .  Add a vo lume e q u a l  t o  t w i c e  th e  s am p le  v o lu m e  o f  d i i s o p r o p y l  
c a r b i n o l  ( p r e v i o u s l y  s hak en  f o r  S n i n  w i t h  an eq u a l  vo lume o f  
6 If H C l )  and e x t r a c t  S M i n .  A l l o w  t h e  p h a s e s  t o  s e p a r a t e .
D r a i n  th e  aqueous p h a s e  i n t o  a n o t h e r  s e p a r a t o r y  f u n n e l  and e x 
t r a c t  a g a in .  Combine t h e  two o r g a n i c  p h a s e s  and c e n t r i f u g e  f o r  
2 n i n .

3. T r a n a f e r  an a l i q u o t  o f  t h e  o r g a n i c  phase t o  a p l a t i n u m  o r  s t a i n -  
l e a s  s t e e l  p l a t e ,  d r y  u n d e r  an i n f r a r e d  lamp o r  a h o t  p l a t e  a t  
" l o w  h e a t , "  and c o u n t  r n  an a lp h a  p r o p o r t i o n a l  c o u n t e r .  The 
p l a t e  s h o u ld  not be f l a w e d .

S i n c e  i t  waa found  t h s t  t ' l e  s o l v e n t  e x t r a c t i o n  method was s a t i s f a c t o r y ,  

th e  p l a t i n g  methods d e s c r i b e d  i n  th e  l i t e r a t u r e  w e re  not i n v e s t i g a t e d .  T h e s e  

m e th ods  r e q u i r e  p r e l i m i n a r y  s e p a r a t i o n s ,  s p e c i a l  e q u i p m e n t ,  h a s t i n g  d u r i n g  

p l a t i n g ,  and s e v e r a l  hours f r r  one a n a l y s i s .

IM .N TiriC A TIVN  W  ■ AlIMLRVCNTR

H i l l U t l f i  A a a l y a l a  Scheme (T.  H. H a n d l e y ) .  A g e n e r a l  scheme has been 

d e v e lo p e d  f o r  ex am in ing  r a d i o i s o t o p e  p r o d u c t s  f o r  i a q i u r i t i e s  and f o r  i d e n t i f y 

i n g  u n k n o w n s .  T h i s  scheme a p p l i e s  i n  a g e n e r a l  way t o  a l l  i s o t o p e  p r o d u c t s  

b u t  i n  s p e c i a l  c a s e s  i t  m u s t  be m o d i f i e d  d e p e n d i n g  upon t h e  c h e m i c a l  and 

p h y s i c a l  p r o p e r t i e s  o f  th e  p r o d u c t  b e i n g  ex a m in e d .  The d i s t r i b u t i o n  o f  t h e  

e le m e n t s  i n  t h e  scheme i s  shown i n  T a b le  6,  p .  50.
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In i p f r u l  e a s e s  i t  may be a d v e n t  i f r o u i  t o  use  a p r o c e d u r e  i n  e h n h  I l*r 
p r o d u c t  a a y  be i t | i i r a t t 4  i n  one or  t o o  a t o p a  f r o a  p r a c t i r a l l v  a l l  o t b a r  
a t a a a a t a i  f o r  e a a a p l a ,  t bo r i t  r a r t i o n  o f  f l  by d i t b i t o a e  f o l i o o o d  bv o t b o r  
M t r a r t n n ,  a t t r a c t i o n  o f  Zn by d i t h i t o a o .  a r  a a t r a c t i o a  of  a i c k a l  d t a o t b y l *

L u n d o l l  and H o f f m a n , <*** and o t h e r  t a a t a  o a  q u a l i t a t i v e  and q u a n t t t a t i v a  
me t h o d s  nav be c o n s u l t e d .

An a l i q u o t  o f  t b a  a a a p l a  o f  s u i t a b l e  a i a a  f a r  c o u n t i n g  i a  e v a p o r a t e d  t o  
d r v n a a a  on a 1 - i n .  n a t c h  g l a s s  and n o u a t e d  i a  t b a  c o a v a a t i o a a l  a a a a o r  f a r

p l o t t a d ,  and a n a l y t a d  f o r  i t a  c o a p o a a n t a  The  a p p a r e n t  e a e r g i e a  f a r  t k a a a  
c o a p o n e a t a  o b t a i n e d  f r a a  t b a  bal  f - t b i e k n a a a  may he compered o i t h  t h o s e  r e p o r t e d  
i n  t b a  l i t o r a t u r o  f o r  t b o  p r o d u c t  b e i a g  e x a m i n e d .  For  n u c l i d e e  o i t h  c o a p l e i  
d e c a y  i c h e a e a , i t  i a  a d v a n t a f o o u a  t o  b u i l d  up  a a a t  o f  r e f e r e n c e  a b s o r p t i o n  
c u r v e o  o b t a i n e d  f r o a  s o u r c e s  known t a  bo p u r a .  Tba c u r v e  o b t a i n e d  f r o a  t he .  
a a a p l a  o f  unknown i e p u r i t y  i a  c oope r e d  e i t h  t h a t  o f  t bo  c a r v e  o b t a i n e d  f r o a  a 
a o a r c e  o f  t he  aaao n u c l i d e  knoen t o  bo p u r e .  Thus  i t  i a  p o a a i b l a  t o  f l e d  i a-  
p u r i t i a a  o f  t b a  o r d e r  o f  s a v o r a l  p a r  c e n t  p r o v i d e d  t b o  b a l f - t b i c b n o a a a a  o ra
a a f f i c i e n t l y  d i f f e r e n t .  A i n a ,  t h e  a o o u n t a  o f  t h e  v a r i o u s  c o a p o a e e t a  a r e
c o a p a r e d  t a  t b a  t o t a l  c o u n t i n g  r a t e  a t  a e r o  a d d e d  a b a o r b e r ,  and o b o n  t h e s e
v a r y  f r o a  t he  p r o p o r t i o n s  in t he  pure  s o u r c e ,  i t  a a y  c o r r e c t l y  bo a n n u a e d  t h a t
a a i j r m f i c a n t  aaount  o f  i a p u r i t y  i s  p r e s e n t .  However ,  t h i s  can b* done  o n l y  
o b e n  c o u n t i n g  c o n d i t i o n !  a r e  i d e n t i c a l  f o r  t h e  unknown and t h e  k n o e n .  For  
f a r t h e r  v e r i f i c a t i o n  o f  c o n c l u s i o n s  drawn f r o o  t h e  above d i a c u a o i o n  and t h e  
p r o c e d u r e  f o l l o w i n g ,  a d e c a y  s t u d y  o f  t h e  g r o s s  o o u n t  u s e d  f o r  a b s o r p t i o n  
s t u d i o s  aay  be begua.  Be c a us e  o f  t he  t i a e  i n v o l v e d ,  i t  any not  be p o s s i b l e  t o  
c o n p l e t e  t h i s  s t u d y .

P r o c e d u r e .  An a l i q u o t  c o n t a i n i n g  an a d e q u a t e  number o f  c o u n t s  p e r  a i a u t e  
i s  p l a c e d  in a 50- a l  g l a s s  c e n t r i f u g e  t ube .  The  s i t e  o f  t h e  a l i q u o t  s h o u l d  be 
e a c h  a s  t o  o b t a i n  200 c / a  o f  any s i n g l e  i a p u r i t y  s e p a r a t e d  i f  i t  i s  p r e s e a t  i a  
a a n a u a  a l l o w a b l e  a a o u n t .  t h u s  e n a b l i n g  an a b s o r p t i o n  c u r v e  t o  be r u n  m  a 
r a a a o n a b l a  l e n g t h  o f  t i o a .  Add about  $ og o f  e a c h  of  t he  f o l l o w i n g  c a r r i e r s  
Ag,  Cu ,  Fe ,  Co,  S r ,  e nd  No.  In s o i l  i n s t a n c e s ,  i t  i a  r e c o o o e n d e d  t h a t  t h e

( • I )  S a w 4 * l l ,  #p.  f i t

< M )  Wwywv, A. A., i U  ■»•». I .  C. , A 5 y , f , a  a /  (hui n a t i v e  A u l g v m  / a r  |A« Rare f  I r a t a l , , U a ra i i laa .
Saw Tark ■ IM S .

( S S )  L onUall,  0 .  A. f . ,  aaS S a f f m a a .  J .  | . ,  O a l l t a r ,  a /  g a f k e d ,  a /  C kaa tca l  S a a ly i l* .  a l l a y .  U»a T ark .
ISSS.

c o u n t i n g  i a  an e n d - e i a d o e  G-M c o u n t e r .  An a l b i i

• • a w ••
f t  a  e t •• • •
•  •  a  .f t  I «
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e a r n e r  b« added f o r  t h a t  e i e s w a t  e h u h  t b t  p r o d u c t ,  e l i e i n a t i n g  

o r *  o f  t h e  a h o y *  c a m e r a ,  d e p e n d in g  on w h ich  g r o u p  the  p r o d u c t  e l e a e a t  f a l l *

ia.

G r o u p  l I f  c h l o r i d e s  a re  p r e a e a t ,  a a k e  t h e  s o l u t i o n  a l k a l i n e  w i t h  

NH4()M t o  eaaara s u i n g  o f  A f  c a r r i e r  and a c t i v i t y .  Make a c i d  e i t h  c o n c e n t r a t e d  

HCl and b o i l  f o r  a e v e r a l  a i n u t e a .

C e n t r i f u g e  and d e c a n t  t h e  a u p e r n a t a n t ,  r e t a i n i n g  i t  eaah the p r e c i p i t a t a  

t e i c e  e i t h  5 t o  10 s i  o f  d i a t i l l c d  o a t a r .  F i n a l l y  add 1 a l  o f  d i a t i l l e d  e a t e r  

aad a a k e  a a l a r r y .  L in ing  a t r a n a f a r  p i p e t ,  t r a n s f e r  t h i a  t o  a 1 - i n .  s a t c h  

g l a a a ,  e v a p o r a t e  t o  d r y a e a a ,  and aoun t  f o r  c o u n t i n g .  Run a l u a i n u a  a b s o r p t i o n  

c u r v a a  and e t a r t  decay  a t u d y  i f  t h e r e  i a  a u f f i c i e n t  a c t i v i t y .  T h i s  a p p l i e s  

a l s o  t o  t h e  subsequen t  g r o u p e .

Group I I  To th e  a u p e r n a t a n t  f r o a  Group I  o f  abou t  IS a l  v o l u a e  add 3 If 
NH4OH a l o e l y  u n t i l  a p r e c i p i t a t a  b e g in s  t o  f o r a ,  t h e n  add 1 a l  o f  c o n c e n t r a t e d  

HCl  and  hea t  t o  b o i l i n g .  P ass  H,S t h r o u g h  t h e  s o l u t i o n  f o r  s e v e r a l  a i n u t e a .  

C e n t r i f u g e  and d e c e n t  t h e  s u p e r n a t a n t ,  r e t a i n i n g  i t  eaah t h e  p r e c i p i t a t e  

t e i c a  e i t h  S t o  10 a l  o f  d i a t i l l e d  e a t e r ,  c e n t r i f u g i n g  and d a c a a t i n g  each 

t i a a .  Add 1 a l  o f  d i a t i l l e d  e a t e r  and sake a a l u r r y ,  t r a n a f a r  t e  a e a t c h  g l a s s  

aa f o r  f i r s t  g roup ,  e v a p o r a t e  t o  d r y n e s s ,  and a o u n t  f o r  c o u n t i n g .

Group I I I  T r a n s f e r  t h e  s u p e r n a t a n t  t o  a SO a t  beake r  and b o i l  t o  r e -  

a o v e  H , S ,  add 2 o r  3 d r o p s  o f  3 0 t  11,0, .  and b o i l  a g a i n .  Add c o n c e n c r a t e d  

NH4OH u n t i l  p r e c i p i t a t i o n  b e g i n s ,  then  1 a l  a o r e .  C e n t r i f u g e  and d e c a n t  th e  

s u p e r n a t a n t ,  s a v i n g  i t ;  e a a h  p r e c i p i t a t e  e i t h  S t o  10 e l  o f  d i s t i l l e d  e a t e r ,  

aad f i n a l l y ,  u s i n g  1 a l  o f  d i a t i l l e d  e a t e r ,  t r a n s f e r  as f o r  Groups  I  and I I ,  

e v a p o r a t e  t o  d r y n e s s ,  and a o u n t  f o r  c o u n t i n g .

Group I V  Pass H,S t h r o u g h  t h e  s u p e r n a t a n t  f  r o a  Group 111 t o r  s e v e r a l  

a i n u t e a ,  c e a t r d f u g e .  d e c a n t  t h e  s u p e r n a t a n t ,  eaah  t h e  p r e c i p i t a t e ,  and t r a n s 

f e r ,  e v a p o r a t e ,  and aoun t  aa t o r  o t h e r  g roups .

Group V A c i d i f y  t h e  s u p e r n a t a n t  f r e e  G roup  IV e i t h  HCi ,  b o i l  t o  reaove  

h y d r o g e n  s u l f i d e ,  and f i n a l l y  aake j u s t  s l i g h t l y  a l k a l i n e  t a  p h e n o l p h t h a l e i n  

and add  2 t o  3 n l  o f  a n s e n i u n  o x a l a t e .  L e t  s t a n d  f o r  s e v e r a l  a i n u t e a  and 

c e n t r i f u g e .  Decan t  t h e  a u p e r n a t a n t  and s a v e .  Wash t h e  p r e c i p i t a t e  as f o r

e t h e r  g r o u p s ,  a o u n t .  aad c o u n t .
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POSSIBLY LOST

C. S i. P. S. a .  Gb . Aa. 9b. B, H.. <b, 9b. T# I .  lb . Ob . I r .  At, H«

GROUP I

(a)* Si. Nb. Ac, Tb »

(»)• P. S. Q .  Hr Zr. I. Ha Hf TJ Pb Ra Tb. Pa 

GROUP 11

(a)* Cb Gt. Aa Sa tb> H# Hh. Pd Cd 9b Sb Tb Ha 0 . I r . Pt Aa H<r Pb Hi Pa
a

(»)• V. Pa Ca Ni Zb Ib •  T1

GROUP I I I

(a)* II# Sr Cr Pa Ga Y. Zr. la  Hr Hf A. Tb Pa U

<»)• Si P V. Ca Zb Nb Hf »  Ir
I,

GROUP IV

(a)* lb  Cb , M Zb T1

U ) *  Y. 1

GROUP V

(a)* Ca. Sr. R. Ha

CROUP VI

(a)* Na. ( S i ) . -  ( C l ) .— K (V ).*‘ Hb Ca f t )  —

* (a) p r c c ip i ta la d  B or# or la aa  c o ^ l a t a l y .  (b) bobb! ib b b  p r a c lp i t a t a d  a a t l r a l y  nr p a r t i a l l y  
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Group VI  E v a p o r a t e  t h e  a e p e r n a t a a t  t o  d r y n e e s  and ro ao v e  a a a o n i u a  
a a l t a  by f l e e i n g  Taka up the  r e a i d u e  in 1 e l  of  d i l a t e  HC1, t r a n a f e r  t o  a 
e e t c h  g l a s s ,  e v a p o r a t e ,  mount, and c o u n t .

The f r o a p  i a  e h ich  the p r o d u c t  n u c l i d e  f a l l a  i a  n o t  co u n ted ,  of  c o u r a e ,  
b tcauae  i t  e i l l  be too  " h o t . "  For  f u r t h e r  a e p a r a t i o n  w i t h i n  t h i a  group, e o r e  
c a m e r a  a r e  added  and a e p a r a t i o n a  a r e  a ad e  u s i n g  t h e  g e n e r a l  t e c h n i q u e a  
a l r e a d y  d e a c r i b e d ,  but  i t  w i l l  n o t  be n e c e a a a rv  t o  do t h i a  in a p r e l i m i n a r y  
exam ina t ion .  D e t a i l a  of  a e p a r a t i o n a  u i t h i n  the f roupe  e r e  beyond the  acope o f  
th i a  pape r .  I f  th e  a c t i v i t y  in any a t h e r  group ia  a p p r e c i a b l e  and a n a l y a i a  a f  
the  a b a o r p t i o n  cu rve  ahowa t h a t  i t  i a  not  the  p r o d u c t  n u c l i d e ,  the  decay  i a  
f o l l e v e d  f o r  a t  l e a n t  one h a l f - l i f a ,  i f  t i a e  p e r n i t a .  F r o a  d a t a  than  accumu
la te d  the  i a ^ u r i t y  a c t i v i t y  p r e a e n t  i a  p o a t u l a t e d  and t h e  aaount  e a t i a a t e d

Thia  p r e c e d u r a  ia  a t r i c t l y  l i m i t e d  i a  i t a  a c o p e  and a e v e r a l  b road  a s -  
a u a p t i o n a  h a v e  been aad e .  C o a p a r i a o n a  o f  th e  p r o d u c t  n u c l i d e  and any i a -  
p u r i t i e a  a r e  a e d e  ea a b a a i a  o f  c o u n t a  per  a i n u t e  and n o t  d i a i n t e c r a t i o n e . 
The f a l l o w i n g  f a c t o r a  have n o t  b e e n  c o a a i d e r e d :  ( 1 )  t h e  d i a i n t e g r a t i o a
a c h e a e a ,  ( 2 )  t h e  e f f i c i e n c y  o f  c o u n t i n g  th e  v a r i e u a  r a d i a t i o n s ,  (3 )  a e l f -  
a b a e r p t i o n ,  ( 4 )  b a c k - a c a t t e r i n g ,  and  (S )  p o a a i b l e  l o a a e a  d u r i n g  a e p a r a t i o n .  
I t  i a  a t r o n g l y  recoaaeaded  t h a t ,  i n  u s in g  t h i a  p r o c e d u r e ,  i t  be kep t  i a  a i n d  
t h a t  i t  i a  a q u a l i t a t i v e  and n o t  a q u a n t i t a t i v e  ae thod .

A c t iv ity  ta  Irrad ia ted  V oter (G. V. L e d d i c o t t * ) .  A sample o f  w a te r  from 
an e u p e r i s M a t a l  wai t  was s u b a i t t e d  by th e  Naval Reac to r  D i v i s i o n  of ANL. By 
a e a a s  o f  q u a l i t a t i v e  t e a t s ,  t h e  f o l l o w i n g  a c t i v i t i e a  a c r e  d e t e c t e d :  S r * * ,
Vn**, P»» Ne**.  and Si»*.y

IVN tXCNANgg AN* C N M A IM IA N I  IN VAVIVCVUICAL ANALYSIS

l e a  Kicbeage

V. A. Prookabank

New lea -e x ch a n g e  Laboratory. An ion-exchange  l a b o r e t o r y  has been equ ipped  
i a  P u i l d i a g  3004 .  Th ia  l a b o r a t o r y ,  b a c a a s e  o f  i t a  p r o u i a i t y  t o  t h e  ORNL 
r e a c t o r ,  was a l s o  equipped fo r  work w i th  s h o r t - l i v e d  i s o t o p e s .

The equipaMut a v a i l a b l e  for  io a -e x c h a n g e  work i n c l u d e s :

( I )  A a t o  a a - j a c k e t e d  coluam f o r  r a r e  e a r t k  a n a l y s i s . ( **>

( I I )  ■ • • • l l a ,  0 ,  a . .  |w*>BvM. I .  B . ,  •• Tfc* l i < k a a *  U l t f i i l , *  •» U m  f r e e  M « m h  k l i i l n ^ S t
Ors*a>c ( • • l i t * * .  IV.  t i t  S t f t i i l i M  • (  t k t  V t r r l w wO r w we  Sara  B a r « h a , * * I s .  Ckrm Me.  7  I S  .
IM S ( ! • # ! ) .
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2. Two c o n v e n t io n a l  " 6 4 "  s c a l in g  c i r c u i t *  f i t t e d  w i th  S t r e e te r - A n e t  
S C I - 10 p r i n t i n g  re c o rd e rs  and M ic r o f le x  t i n i n g  aechaa isns.

3. Two l o g a r i t h n i c  c o n n t - r a t a  n e ta r s ,  c o n t i n u o u s l y  r a c o r d in g  tw o  
p o in t s  on a s i n - p o i n t  Brown re c o rd e r .

The c o u n t in g  and r e c o r d in g  e q u ip a e n t  w i l l  h a n d le  fo u r  c o lu m n  in d e p e n d e n t ly .

A 4n  gnaaa chanber w i t h  a 3 0 0 -c y c le  v i b r a t i n g - r e e d  e le c t r o a e t e r  f e e d in g  
one o f  th e  p o in t s  oa th e  Brown r e c o r d e r  and a 0 -7 6 2  " 6 4 "  s c a la r  f e e d in g  a 
f i v e - p e n  E s te r  l ine -A ngus  r e c o r d e r  ia  f o r  use w i t h  s h o r t - l i v e d  a c t i v i t i e s .

• a n r i t l e a  e f  A lk a l i  A c t iv i t i e s .  The p ro c e d u re  p r e v io u s ly  r e p o r t e d (M >  

has p ro v e d  f e a s ib le  o n l y  f o r  th e  a n a ly s is  o f  t r a c e s  o f  a l k a l i  a e t a l s  i a  the  

p resence  o f  bu lk  q u a n t i t i e s  o f  o th e r  a l k a l i  a e t a l s .  When c e r t a in  o th e r  a e ta le  
( e . g .  , Mg o r  A l )  ware a n a ly s e d  f o r  t ra c e s  o f  a l k a l i  a e t a l s ,  o v e r lo a d in g  o f  tka  

r e s i n  o c c u r r e d .  T h e r e fo r e  a s a a rc k  was node f o r  a r e s in  w h ic h  had enough 
c a p a c i t y  t o  r e t a in  the  b u l k  a e t a l  and which w o u ld  a l lo w  a ra p id  e l u t i o n  o f  the  

a l k a l i  n e ta la .

Beukenkanp and R ie n n n ( , T ) used c o l l o i d a l  Dowex-SO f o r  the  a e p a r a t i o n  o f  
Na and K f r o e  each o th e r  end f r o a  Mg. S eve ra l ru n s  were eade u s in g  t h i s  ra a in  

(bed  s i t e  6 .4 4  ce* by 2 0 .9  c e ,  f lo w  ra te s  o f  0 . 4  t o  1 .0  a l / a i n / c a * .  and HC1 
c o n c e n t r a t io n s  o f  0 .4  end 0 .7 5  H as e lu e n ts ) .  Good s e p a ra t io n  o f  Na and K was 
o b ta in e d  bu t the p a i r s  K Rb and Rb-Ca showed o v e r la p p in g .  F u r th e r  e x p o r in e a te  
a re  c o n te e p la te d .

A n a ly s i s  e f  t e s t e  t e l e t l e e s  f a r  C e ' * 7 . t e s t e  s a a p le s  c o n t a i n i n g  b a lk  
a m e n ta  o f  Na and K any be ana lysed  f o r  Cs1* 7 u s in g  the  s tandard  r a d io c h e e ic a l  

n e t h o d . < , , )  T h is  ne thod  i s ,  however, p o t e n t i a l l y  hasardous because t h e  swb- 
e i t t e d  a a e p le s  c o n ta in  o r g a n ic  n a t t e r  and an a d d i t i o n  o f  p e r c h l o r i c  a c id  ts  
r e q u i r e d .

An ion -eschange  ne thod  c o u ld  be used f o r  th e  s e p a ra t io n  o f  Na and K f r o e  
Ca i f  th e  c o n d i t io n s  unde r w h ich  Na and K would be e lu te d  frow  the  c o lu n n  be

fo r e  th e  Cs had eoved v e ry  f a r  down the re s in  bed c o u ld  be d e te ra ia e d .  The Cs 
c o n l d  t h e n  be backw ashed w i t h  a e i n i n u n  l o l u a e  o f  e lu e n t  and t h e  e l u e n t  
a n a ly s e d  f o r  Ca1* 7 a s in g  th e  c h lo ro s ta n n a te  n e t h o d . <*•>

(» •>  SawaUaSawS. S . A . . " « o U > i t i a a  a l  la a  B a cka a *. l a  S a e ia a k a o la a l te a  I r a  la ,  ”  OUaL-SST. e g . tit,, e. •>.
(ST) Ba^aaSaos. J . . a«S etaaaa. ST. f t * . .  •* OaKralaat law al SaSlaw aa« galaaaiaw. ta»laflae laa-as- 

«Baw*a Saparal laa. • • Swat Ch«a. St. SSS < WM).

( SS) S a x w a M a . t .  S . , R a c is t  A a d ia i  a a ta p a  g a lb a d i ,  a a*  a*  11 a t e a  o a w a a l,  IM S .
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S e ve ra l ■••11 co la a a a  (1  cm by 14 ca) e e re  p repared , each c o n t a in in g  10 § 

( d r y  w e ig h t )  o t  111*100 (80  t o  100 scab) .  Rena e e re  eade a ie a l t a a e o e a ly  ua ing  

N a "  ead Ca, ,T  t r a c e r a .  Tbe r e a a l t a  are l i a t e d  i a  T ab le  7.

P e r fe m a a a  mi Ca Separation  Celaeaa

iLw orr
COLUMN 1. 

8 . 1 1  MCI

couid i.
o 1 H HC1

could i .  
•  # iMBi

Flow ra t*  (a l /o ta /e a * ) 1 .4 1.1 1 4

Tina far N a*' e la t ia e  (b r ) t  IS 1 M •  «T

A ppreciate*travel a f Ca,4T daring tk ia
1 t 4

T beae  r e a a l t a  i n d i c a t e  t h a t  0 . 1  H HC1 e e e ld  e l a t e  Na and K f r e e  th e  
c o la e n  in  a a b o r t  t i a e  w i t h o u t  tbo  Ca a o v ia g  ao f a r  aa to  r o q a i r o  e x c e a a iv a  
vo laaw  o f  6 N NCI backeaab.

To aako tba p rocedure  aa a ia p la  aa p o a a ib le ,  tbo  io a -oxebaa fe  c o la a a a  fo r  

tb o  r e e t i a o  aaalyaoa w i l l  be p repared  by t b i a  g ro u p .  Ca c a r r i e r  w i l l  be added 

t o  t b o  e a b a i t t e d  a a a p le a  b e f o r e  tb a  a a a ly a ia  i a  began in  o r d e r  t o  a e a a a re  
re c o v e r y .  Tbe r o a o r v o i r  f o r  th e  o la e n t  v i l l  be g radua ted , and the  i a a t r a c t i o a a  

w i l l  c a l l  f o r  a c e r t a in  vo laaM  o f  o la e n t  t o  be ra n  tb roa g k  the c o la a a .  F ree  a 

aecoad r o a e r v e i r ,  e n t e r i n g  a t  tbe  b o t to a  e f  tb e  c o l a m ,  a known v o le e e  o f  6 H 
HC1 w i l l  be aaed aa b acke a aK  and the  aaap lc  w i l l  be c o l le c t e d  f r o a  a a id e  a ra  
j a a t  above tba  r o a ia  l e v e l .  Tbo vo laae  o f  t b e  e le e n t  w i l l  be e e a a a re d ,  and 
tb e  Ca w i l l  be d e te re ia o d  r a d io c b e a i c a l l y .

E xp e r ie e n ta  ere ia  p ro g re a a  t o  d o te ra ia e  ( 1 )  aaap le  a is e ,  ( 2 )  a a a p lo  p ro *  
t r e a t a m a t ,  ( 1 )  o p t ie a a  v o le a e  o f  a c id  t o  aae, and ( 4 )  tbe  b e h a v io r  o f  o th e r  
ia o to p e a  p re sen t  ( S r * # - Y * # , T r ’ ^ -N b * * ,  Rul# # , ead U) and tbe  re c o v e ry  o f  each 
o f  tb e a e  e le a e n ta  in  tbe  backeaab.

■ a r a  l a r t b  S e p a r a t l e a e  The a te a a  c e la a a  baa beoa a a a e a b le d  aad tb e  
r e a ia  bed ia  be iag  degaaaed. Saaplec o f  Dy, L a ,  Ta, aad Tb are to  be a a e lyxe d .



V S Lyon

A (iterator* awrvoy an the subject of paper chroaatography haa indicated 
that thia process Might b* sssd as an analytical rsdiecbsaical aathod. Ia 
gsasral, aitturea of partially aiscibl* organic-water solutions ar* used Tbs 
separation dspsads apoa tbs difference ia partition bstossa tbs aobile phase 
and tbs water-sstaratsd cellulose The data are recorded in tbe fora of A/ 
values where A/ is defined by the relation

*diataece traveled by ieaA f • --- ■ .—  '"distance traveled by liquid front

T* ascertain the vale* of this net hod, tbe following procedure was waed 
ia preliaiaary studies: To a atrip of filter paper approiiaetely 25 ca long 
aad 5.5 ca wide, 5 to 20 K of the radioactive aolwtioa wee added approiiaetely 
3 ca froa tbe sad of tbe etrip. The paper was suspended ia a glass cylinder 
coateiaiag a few ceatiawtera ef specific solvent ouch that the last ceatiaeter 
of the paper was iaaeraod ia tbe solvent. The cylinder was stoppered end the 
solvent was allowed to diffuse up the paper. After tbe liquid front had 
advanced aboat 20 ca, the paper we* renewed aad the diataac* of travol of the 
liquid waa narked After drying, tbe paper was cosated using a slit-window 
coaater. Fairly sharp separation seen* possible.

Using Co** and Zn*' and a solvent aiatnr* coataining 50% batanol, 10% 
acetic acid, 5% acetoacetic eater, and 35% water, studies bav* boon begun on 
the effect ef cerrior aaterial on the Rf values. Preliaiaary data indicate 
that there is an increasing change in Rf aa the carrier contained in the 
active solution ia varied froa less than 1 to 100 K.

It ia planned to continue gathering Rf values for active ions, using 
varied solvent aiaturea. In addition, it is planned to atteapt quantitative 
separations using filter pulp colunna.

SOLVENT KXmCTIMI

Eitraetloa of Aalaa ceaplasea (F. L. Moore). Swith and P a g * / 1*’ 
utilising the principal that aqueous-insoluble anises fora the corresponding

<»*) Seitk. S. L.. *04 Fat*, f. S. J. *«. Cbm. fed. i». as (Ihi , “ Tk* AtiS.klaeiou F**e*rt !*• *f l«*e-*fc*t* SllefcuiU tala**,"<!•••>.
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a a in e  s a l t *  t h i c k  a r t .  i n  g e n e r a l ,  i n a o l u b i e  in  w a te r  and p r e f e r e n t i a l l y  
e x t r a c ta b le  i n t o  o r g a n ic  a o la t io a a .  d e v e lo p e d  the  f o l l o w i n g  ae thod  to  e f f e c t  

a n io n ic  a e p a ra t io n s -  A known q u a n t i t y  o f  a c id  waa akaken w i t h  a a l i g h t  excesa 
o f  a S I c k l o r a f o r a  a o tw t io n  o f  an a a in e .  The o rg a n ic  phaao waa than  " s t r i p p e d "  
w itko xco aa  NaOH end  both  aqueous phaooa wore a na ly tod  f o r  io n a  o f  the  a c id .

An i n v e s t i g a t i o n  o f  t h i a  a o th o d  waa begun w i t h  th e  i a a o d i a t o  g o a l  o f  
d e v e lo p in g  a s e p a r a t io n  f o r  p h o s p h o r ic  a c id  and e x te n d in g  t h e  w o rk ,  aa t i n e  

a l low ed , t o  o th e r  a n io n ic  s e p a ra t io n s  and to  a n io n ic  r a d i o a c t i v i t y  s o p a ra t io n a .  

Th is  work haa boon in  prograaa f o r  tw o  q u a r te r s .

N ino a a in e  re a g e n ts  waro t a s t e d  f o r  th e  e x t r a c t i o n  e f f i c i e n c y  o f  HC1, 

HNO,, H,S04 , and H ,P04 . O n e - a i l l i  l i t e r  s ta p le s  o f  1 N  a c id  wore used. The 

boa t e x t r a c t i o n  o f f i c i o n c i a a  wore o b ta in e d  whoa t r i b o n x y l a a i a e  and a e t h y ld i *  

o c ty la a in e  ware used . The r e s u l t s  a r o  g iv e n  in  T a b le  S B la n k  e x t r a c t i o n s  

w i t h  CHClj (no  a a in e )  in d ic a te d  t h a t  n e g l i g i b l e  q u a n t i t i e s  o f  the  ac ida  wore 
e x tra c te d .

TABUt •

Acid a t t r a c t i o n

AMINK
ACID rXBUCTTO* (ft)

MCI HNO, h , po4

Trihsaiy 1 so * •  i 0 IS
Ms thy Idles apt to • M l *T .f 74. s

*  A verse* * f  s t  le a s t  is o  d s te rs n s a t io M

No a t t e a p t  was aado to  e x t r a c t  th e  a c id  re a a in in g  in  th e  aqueous phase. 
In  Boat cases, t h i s  re p re s e n ts  the  a l i g h t  s o l u b i l i t y  o f  th e  a a in e  s a l t  in  the 
aqueous phaa^ and i t  ia  aasuaed t h a t  th e  re a a in in g  a c id  c o u ld  be reaoved by an 
a d d i t io n a l  e x t r a c t i o n  w i th  CHC1,

While o f  no v a lu e  f o r  e x t r a c t i o n  o f  H ,PO ,, i t  i s  i n t e r e s t i n g  to  note  t h a t  
t r i b e n t y la a iu e  any  have a p p l ic c t io n  i n  e x t r a c t i n g  c e r t a i n  a n io n s  f ro a  s u l f u r i c  
ac id  s o lu t io n s .
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I t  o b s e rv e d  t h a t  t b s  o s t r a c t i o a  s f  H ,P04 e i t h  a e th y  I d i o c t y l a a i a e  
(IDOA) s « e s e d  t o  vary w ith  tb s  a g o eo e a  volaoe seed .  T h i s  o s s  checked t t p e r i -  
a e a t a l l y  ( T a b l e  9) by p e r f e r a i e g  a s e r i e s  o f  e s t r a c t i o a s  i a  e k ic h  tUe eqeeoaa  
v o la o e s  e e r e  v a r i e d  e k i l e  th e  H ,P 0 4 c o s c e s t r a t i o a  a a d  t b e  v a le o e  e f  CHCI, 
c o n ta in in g  a a l i g h t  e s c e s s  o f  IDOA e e r e  kept c e s s t a a t .  Tbe o rg a a ic  phase e a a  
7.6S s i  e f  C K l j  c o a t a i a i a g  S a l  o f  IDOA F i v e - o i s e t e  o s t r a c t i o a  p e r io d s  s o r e  
s e l e c t e d  a r b i t r a r i l y

TABU •

AQUm iS VOULMP. 
( e l ) ■,PO# nHUCTID (t) ! i

S IT. 1 4*o»—  pboco eleedy. cleared
a • 4  S W  oo d i l e t i e e

s 70  4 S e a  ee  obese
s T* 4

• M  1 ■ a b  f e e *  e le e  ptees sopor*
m SS • l ie n

9 M .1 fe e b le  f e e  p ers isted
9 as l

.

A s a r i e a  e f  e s t r a c t i o a s  o f  ll| PO( e s s  osde to  e h i c b  v a r io u s  s e l v e a t s  e e r e  
added to  e l i a i a a t e  th e  fo aa  e a a  I s  io n  e b ie h  f e r a e d .  l a  g e n e r a l ,  i t  eaa  fo e a d  
th a t  (1 )  t b e  fo aa  eaa  r a a d i l y  b ro k e n  hy ask in g  tb e  ag ae o o a  phase 1 If i a  HNO,, 
HC1, o r  HaS 0 4 , (S )  " A e ro so l  O. T . "  a a d e  th e  fo a a  e o r a e ,  ( 3 )  HF (2  t o  2 If) 
p r e v e a t e d  f o a a  t r e a b l e  and g a v e  good p h ase  s e p a r a t i o n ,  ( 4 )  HaCl sa d  NaF 
p re v e n te d  f o a a  t r e a b l e  b e t  t h e  p r e a e a c a  o f  th a  Ne* r o d e c e d  th e  r e c o v e ry  o f  
■ i P0# , and (S )  "DC A a t i f o a a  A" ( c o a e e r c i a l  a a t i f e a a  a g o a t )  p r a v a a t e d  f o a a  
f o r a a t i o a  oboe la rg e  g e a a t i t i a s  e a r s  need.

A a n a r c h  e a a  a a d a  f o r  a a o a e s t r a c t a b l e  a c i d  e b i c b  o a a l d  r e a d o r  t b o  
agoeoos p b a a o  a c i d i c  eaoogh t o  p r e v e n t  k y d re ly a ia  o f  t b e  c a t io o a  e b ic b  a i g b t  
ba p r e a a a t .  I t  eaa  a l a e  tk o o g b t  t h a t  i n c r e a s in g  t b o  II4 c o a c e a t r a t i o a  e e e l d
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reade r the  H ,P 04 so re  e x tra c ta b le  by  re p re s s in g  i t a  io n is a t io n .  Tbe e a t ra c t io a  

o f  HF and v a r io a a  o rg a n ic  a c id s  w i t h  MDOA eaa, t h e r e fo r e ,  a ta d ig d .  Tbe re *  

s a lts  are g iv o a  ia  T ab le  10. (V e la o s  fo r  MDOA e a t r a c t io a  o f  NCI, HN0a , H,S04 , 

aad HaP04 a re  l i s t e d  ia  T ab le  8 . )

*

TA B U  IB

B a tra c tla a  o f  le a k  gelds a ltb  BBBA

ACID amount ermAcrar (*) BLAM (B)

«T 1 0 1

HOOK m  « •  i
01,0X11 n i 7 f
orjjooon 98. T 10 t
lisps rtic • 0

O a to ic 0 1 <0 s
G la ta r tr M l 9 »

Picric > N I
PaBric H I •

Maleic 97. S <1.0
Malic 90 • 0

* Average o f a t le a s t  ta o  d e ts ra iaa lis aa

I t  appeared  p o s s ib le  to  aae t h i s  ae tbod  to  e f f e c t  a a io a ic  r a d io a c t iv i t y  

a e p a ra t io a s .  T ra c e r  a o le t io a a  o f  p la to a ia a  aad p o lo o ia a  a c re  p re p a re d  aad 
p r a l ia in a r y  e x t r a c t io n  e ip e r ia e a ta  w are  ran  ua iag  SB t r ik e a a y la a ia e  ia  CHCla, 

Teat r e s a lta  ia d ic a te  th a t p o lo a ia a  ia  6 M HC1 eeeaa to  be 99. OB p re s e a t as a 
n e g a t iv e ly  c h a rg e d  c h lo r id e  c o a p le s  aad P d ) ,4* ,  abea aada 6 V o r 9 M ia  HC1, 

appears to  bo a a io a ic  a p p ro a ia a ta ly  S I aad 74B, r e a p e c t iv a ly .

I t  ia  tb o a g b t th a t  s e v e ra l p r a c t i c a l  s e p a ra tio n s  aay bo B ade by e x p lo i t in g  
tba  a a io a ic  s p e c ie s  o f  v a r io a a  e lo a o a ta .

. B i t  r e e l le a  a l t b  T r lb a ty l  Pb as aba to  (D. J . Coeabo and E. V. J o n e s *). F o r 

aboat aae and o n e -h a lf  ye a rs , p a r t i t i o n  w ork, tbe  e x t r a c t io n  o f  va rio a a  ra d io 
a c t iv e  e le a c a ta  o i t k  a - t r i b a t y l  p b o a p h a to  (THP) baa booa s to d io d .  Work was

Oh,. I«mty ( I M t  I I H )  •  tniiitk aartlale*** •* OBOL. :
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begun • •  a s s i s t a n c e  to  the  S p o c t r o c k e a i c s i  Group i n  d o t e r o i n i a g  d i s t r i b u t i o n  
c o e f f i c i e n t s  f o r  v a r i o u s  e l e w e n t a  undor c o n d i t i o n s  where u r a n i u a  i s  l s r g e l y  
e x t r s e t e d .  T h i s  l e a d s  t o  a u s e f u l  n e t h o d  f o r  d e t e r a i n i n g  i n p u r i t i e s  i n
u r a n i u a . ( *•*

The ayataa i  i n v e s t i g a t e d  c o n s i s t s  o f  20ft TBP i n  n -h s x a n e  end S N n i t r i c  
a c id .  U ra n iu a  c o n c e n t r a t i o n s  and c o n c e n t r a t i o n  o f  t h e  c a r r i e r  for  th e  e l a a e n t  
b e i n g  s t u d i e d  a re  v a r i e d .  O c c a s i o n a l l y  o t h e r  c o a p o u n d s ,  such  s s  s u l f u r i c  
a c i d ,  a r e  added.  The a f f e c t  o f  t e a p e r a t u r e  i s  b e i a g  s t u d i e d  for  e s t r s e t i o n  o f
c e r t a i n  a l a a a n t a .

For  i r o n ,  F e "  t r a c e r  h a s  been  u sed .  The d i s t r i b u t i o n  c o e f f i e i a n t  i s  
about  3 x 10'* r e g a r d l e s s  o f  t h e  u r a n iu a  c o n c e n t r a t i o n .

S t a d i a s  o f  e s t r s e t i o n  o f  Z r ,  Hf, and Sc a r s  in  p r o g r e s s .  O ther  e l a a e a t s  
w i l l  be i n v e s t i g a t e d .

■ ISCKLLANItllS ACTIVITIES

S r - S f  f t a t t e s  (R. B. H a h n ) .  The d e t e r a i n a t i o n  o f  a i r c o n i u w - h a  f a i  wai 
r a t i o s  w i t h  p- b ro a o a a n d e 1ic a c i d  i s  be ing  i n v e s t i g a t e d .  The p r e c i p i t a t e  o f  
c o a b in e d  s i r c o n i u a  and h a f n i u a  p -b row onande l  a t e  i s  d r i e d ,  weighed,  end t h e n  
i g n i t e d  t o  th e  oxide which i s  a l s o  weighed.  Froa t h e s e  d a t a  the  r a t i o  o f  Zr 
t o  Hf can  be coaputed e a s i l y .

E x p e r i a w n ts  with  v a r io u s  a i x t u r e s  o f  pure t i r c o n i u a  and h a fn iu a  o x y c h l o 
r i d e s  g i v e  r e s u l t s  w i th  l e s s  t h a n  1ft e r r o r .  • The e f f e c t  of  v a r i o u s  f o r e i g n  
ions i s  now be ing  i n v e s t i g a t e d  A d e t a i l e d  r e p o r t  w i l l ' b e  i s sued  l a t e r .

Baeoaraaoat of Uraniua iota sad Oases Badlatloaa (S .  A. Reyno lds ) .  To
check  a g r e e a e n t  between X - 10 and K-2S g roups  in  d e t e r a i n a t i o n  of  b e t a  and 
gaaaa  r a d i a t i o n a  f r o a  s a a p l e s  o f  r e c o v e re d  u r a n i u a ,  A. C. J e a l o u s  e u b a i t t o d  
t e n  s o l u t i o n s  fo r  a n a l y s i s .  N in e  o f  t h e s e  s o l u t i o n s  c o n t a i n e d  aged p u r e  
n a t u r a l  u r a n i u a ;  the  t e n th  was a s o l u t i o n  of  r e c o v e re d  u r a n i u a  which a l s o  c o n 
t a i n e d  s a a l l  a a o u n t s  o f  f i s s i o n  p r o d u c t s .  These s a a p l e s  were a n a l y s e d  f o r  
u r a n i u a ,  g r o s s  b e t a  a c t i v i t y ,  and g r o s s  g s a a s  a c t i v i t y  by a e a b e r s  o f  L T. 
C o r b i n ' s  and E. J .  F r e d e r i c k ’ s g ro u p s  a t  X-10, and by J  S Fox at

( S )  F a l S a a a .  C . , S i r f i r ,  B. , ! • ! • » » ,  A . ,  aatf O i l U i r l t ,  J« • "  S r * c « j l  I m I x i m  — I t M o t k  amt 
D m l a a n .  Aa.ljr.lt •» S Ca—.aaS. f a ,  l^ a r l lU l ,M OSM. * 0  7. of tit., ». ISA.

(SI) F o o ,  | .  8 . .  Oaaparnam a f S W i f w l t v i f ;  a f Ur ami ma Solatia** it f • )J amd 1*10 G r.a i,
■LI-SSV  (Saw*. I S ,  I S M ) .
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Uranium was d c t t r a i n t d  c o l o r i a c t r  i c a )  ly  wi th  i M o n i u a  t h i o c y a n a t e ,  b e t a  a c t i v i t y  
by c o u n t i n g  on the a t a a d a r d  end-window c o u n t e r ,  a a d  gamma a c t i v i t y  by a e a n a  o f  
t b a  h i g h - p r e e a u r e  i o a i s a t i o n  c h a a b e r  d e s c r i b e d  by J o a e s  and Overman. ***>

T a b l e  11 s u a a a r i a e a  t h e  r a a a l t a  oa u r a n i u a  a a a l y a a a  and b e t a  and  gamma 
a c t i v i t i a a .  X - 10 and K-2S r e a u l t a  a r e  in  f o o d  a g r a e a e n t  e x c e p t  w h e r e  l e v  
i n t e n a i t i e a  o f  r a d i a t i o n  node  a c c u r a t e  measurement  d i f f i c u l t .

TABU I I

l'real am, Beta, aad Baaaa Amalyaea

— mjy fi (S o f  e e r u a l * * ) rsu
X- » • • •

y ( t  e f I s r a e l " )

X 10 X- 10 1 2S X- 10 i n

u at T .f x 10* 107 100 o n 96 101

If •s T .l 101 102 * 0.10 99 107

1C M •  9 102 100 0 20 96 101

Id ss 4 S too 97 0 10 92 104

IB ss 4 1 99 100 0 20 102 129

1C ss 4.4 90 90 0 10 92 102

14 ta 1.9 M>1 0 00 110 12S

3A if 1 S 94 99 0.06 09 166

SC 19 1 S 90 100 0.00 its 1S2

*  S2 41 4.1 129 120 0 20 107 210

‘ W- JC ere aged. purified uraiiua UR in euailibrima); AP S3 i s  recovered ureaiaa. 
** Before to aged. purified uruaiua.

*** Genua cheaper in Urea ID. Rei!dia« 3550
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I t  « u  s u s p e c te d  t h a t  s e t  f - e b s o r p t  io a  a f  th e  seak fa a a e  r a y s  o f  a r a a ia a  

d a u g h te r s  e ig h t  caasa  th e  io a  chaabe r r e a d ia g  p e r  a a i t  e e ig k t  t a  v a r y  a i t h  th e  

a r a a i a a  c a a c a a t r a t i a a .  N a t a r a l  a r a a ia a  c a a t a i a a  i s  e g a i l i b r i a a  T b * * 4 ( U X , ) ,  

d e c a y in g  aboa t SOX b y  a 0 . 0 9  Mev gaeea, and P a * * 4 ( U X , ) ,  d e c a y in g  a b o u t  2% by 

a 0 . 8 - Mev gaaaa, a i t h  a s m I I  aaoaa t a f  T b * * 1 ( UY) a i t h  a S S K e v  ga a a a  and Pa 

X r a y a . T h u s  i t  i s  a p p a re n t  t h a t  a r a t h e r  l a r g e  a a oaa t s f  aeak  gaaaa 

r a d i a t i o n  a i l l  be e a i t t e d  by n a t u r a l  a r a a i a a .  S ia c a  a a a t  o f  t h e  a c t i v i t y  i s  

c o a t r i b a t a d  by UX (T h  ♦ P a ) ,  a s t a p le  o f  t h i s  a a t e r i a l  ana o b t a ia a d  f a r  a ta d y  

f r o a  V. C. Waggoner o f  t h e  C h e a is t r y  D i v i s i o n .  Aa a b s o r p t io n  c a r v e  was ta ke n  

b y  aeaas  o f  c a p - s h a p e d  a b s o r b e r s  i n  th e  i a a  c k a a b e r ,  u s in g  a 1 0 0 -A  a s a p la  

T h i s  i n d i c a t e s  t h a t  a b o u t  h a l f  th e  r a d i a t i o n  a e a s u ra d  by t h e  i o a  c h a a b e r  i s

oeah  (r ig . 10)

S o lu t io n s  o f  a r a a i a a  c o n c e a t r a t io a s  o f  2S t o  400 a g / a l  a e r o  a a d e  up, and 

ga a a a  r a d i a t i o n  f r o a  100 a l  aaap lea  van a e a s a re d  i s  th e  gaaaa c h a a b e r  ( P i g .  11). 

T h e  r e s a l t s  a re  s a a a a r i s e d  ia  T a b le  12. T h e  f a c t o r  4 / 4 ,  a h o u ld  be used  t e  

c o r r e c t  gaaaa re a d in g s  ehea aged n a t a r a l  a r a a i a a  i s  used aa a r e f e r e n c e  s ta n d 

a r d  f o r  " c l e a n - u p " *  o f  r e c o v e r e d  a r a a i a a .  O b v i o u s l y ,  i f  t h e  d e a i g a  o f  th e  

g a a a a  c h a a b e r  i a  d i f f e r e n t  f r o a  t h a t  d e s c r i b e d  by Jo n e s  sad  O v e r a a a ,  th e  

f a c t o r s  w i l l  n o t  a p p ly .

m u  i a

•el f-a naerpt lea af gaaaa gad let Iaa la tiraalea

o o n a r .n u T io M  o r  u
( n g / e l )

e m u  s e n  v m
d / d , * *
(s a g . )"RE«r»~

» •  • » ' d  M V M l

90 o o j a •  0 0 2 M o n

m •  0213 •  M K T •  u

m 4 .0 a N •  N M •  03

m •  OJM •  00550 •  00

m •  01 *1 •  00234 •  70

* 1 0 *1 re s is ta n c e  s e a ls
** Activity par s tllipa  divided by estrspelared activity per ailligraa at 

cars cseceetretiea

( • * )  a » t la e a l Parvas a f  S taeO arO S) C lr v e ls r  « *# . ap s i t .

( M )  SaaSarg aeS Par le a s ,  a s  ( | t .  J*« ! * *  • * "  • * *  •  • * *  • • **
^  : :  :• : : :• as a e • • • • •  a* • •
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I

I t  i i  a p p a re n t  t h a t  ae 1 f - a b a o r p t i  on o f  t k e  weak gamma cowponeat in  coa*  *• 

c a a t ra ta d  u ra n iu m  a o la t io n a  ia  im p o r ta n t .  I f  fanma r a d i a t i o n  from a o l i d  com

pounds was awaaarod, the c o r r e c t i o n  would ba aeon la r g e r .

BM Heefeealetrp B aeeaa tra tlea  fa r  N M I 1  (S . A. R e y n o ld s ) .  L a b o r a to r y  

saao iona  haua baaa conducted f o r  t h e  Oak Ridga S choo l o f  R e a c to r  T e chn o lo gy  
ia  w k ic k  tb a  p i l e  f l u x  ( n e u t ro n a /c m * /a e c ) ia  measured by manganese a c t i v a t i o n  

and Ba1?* y i e l d  in  U ,0a samples. T y p ic a l  r a s u l t a  a re  g iv e n  ia  Table  13.

TABU I t

F la t M te r a la a t le a e , Base ta r  Be baa 1

EXPERIMENT
p u n  <■ i0 "11) (nest ru n s/cm*/a ac)

Ha Mb Power

I M T 1 7.4 ft S

I I - « 7 X 7 * ft I

I M ft ft ft. T ft 4

I I -  4 ft.ft 7 » ft 4

ft •  1 • a •

:. i P '
aa • •  •

• * *
• a • f  * •  a a

a a • a a s  a a
a a a a f t f t  a a* •  1 1 ft a a a a a



I .  SK C TR O C K M IC A L ANALYSES -  RESEARCH AND DEVELOPMENT

A E i t c p p  J .  Gil  l e a p t •
C. P t l d u u  M Murray

S p e c t r o c h e n i c a l  a c t h o d i  were d e v e l o p e d  f a r  p e r f e r a i n f  t h e  f o l l o e i n g
a a a l y s a s  by the poroua cap  t e c h n iq u e :

0 . 4  ■ 1 2 .5 *  Te in  Nb 

0 . 0 4  • . 1 .0 0 *  Nb in  Tn 

0 .2 5  - 2 . 0 0 *  Aa in  Ca 

0 .31  - 10.03, Ge in Ca 

0 .1 3  - 1.003, Zn in  Ca 

140 - 630 ppa Mn in Be 

2S - 200 ppa Zn in 10% Ht SO,

25 * 200 ppa Sn in 10* H,SO,

6 . 1  - 50 ppa Y in 0 .025*  Ca e o l a t i o n

A euggea ted  aa thod f o r  P h o to g rap h ic  P h o t o o e t r y  one coa p le te d  fo r  Coeae it tee  
E-2 o f  t h e  A.3.T.M.

l a  t h e  " R a t io n  o f  P h o t o g r a p h i c  P h o t o n e t r y "  b e i n g  a r i t t e n  f o r  t h o  none 
o r g a n i s a t i o n ,  the  fo l l o w i n g  p a r t e  were c o a p l e t e d

1. A g ra p h ic a l  p r e a e a t a t i o a  o f  r e c i p r o c i t y  f a i l a r a  and i t a  o f  f a c t o  
on photoaMtr ic p r o c e d u r e a .

2.  V a r i a t i o n  in  a a a l a i o n  a e n e i t i t i t y  and i t a  a f f e c t  on p h o t o o e t r i c  
p rocadaraa .



4 .  SERVICE ANALYSES

B A II IC m iC A L  ARAL VMS -  MVILSTRKRT N M P

S. A. Reynolds

S n p l t i  nor* a n a l y t e d  f o r  f i s s i o n  p r o d u c t  a o l y b d e n n a  fo r  t lie C h e m ic a l  
T echno logy  D iv i s io n .  A n s l y s e s  fo r  the  O p e r a t i o n s  D i v i s i o n  in c luded  s a s s y  and 
p u r i t y  t e s t s  on v s r io u s  r a d i o i s o t o p e s  A c t i v a t i o n  a n a l y s e s  e a r s  pe r fo rm e d  fo r  
t b s  c o o p s n i s s  Doe C h e u i c s l .  C a r b i d e ,  and Bel l  T e l e p h o n e .  Red iober iua  and p i l e  
f l u s  d e t e r a i n s t i o n s  were u a d e  fo r  the  Reec tor  S c h o o l .  R a d io e le a e n t  i d e n t i f i 
c a t i o n s  a e r o  aade fo r  t h e  Argonne N a t i o n a l  L a b o r a t o r y  Group work ing  a t  t h i s  
s i t e .

I SR 1C ARALVSRS -  BCVKLRPRKNT N M »

P. F. Thoaason

The in c r e a s e  in the  n u a b e r  o f  s e r v i c e  a n a l y s e s  perforumd t h i s  q u a r t e r  ues 
due p r i n c i p a l l y  t o  the  HRE s e a p l e a  subm it ted  by t h e  C h e a i s t r y  D i v i s i o n .  The 
HRE s o l u t i o n s  e e r e  a n a l y s e d  f o r  t o t a l  e r a n i u a ,  u r s n i e a ( I V ) ,  c h r o a i u a ,  i r o n ,  
c h l o r i d e ,  s u l f u r  o t h e r  th a n  s u l f a t e ,  and pH. The f o l l o w i n g  methods were used:

1. T o ta l  u r s n iu a :  A u t o a a t i c  a i c r o v o l u a e t r i c ( 1 *

2. Uranium!IV): L sF ,( * >

3.  Chroaiua :  S p e c t ro p h o t o a M t r i c ,  us ing  d i p h e a y l c a r b a s i d e

4. I ron :  S p e c t r o p h o t o a e t r i c , us ing o r t h o p h e n a a t h r o l i n s

5.  Ch lo r ide :  A u to a a t i c  a e n i a i c r o v o l w a e t r i c  ( s e e  pp. 1 2 - IS)

4 .  S u l f u r  o th e r  th a n  a u l f a t e s :  I n d i r e c t  p o l a r o g r a p h i c <* * (S ,  Hf S ,
or  t h i o a e l f s t e )

? .  pH: D e te rm in e d  w i t h  Model G Beckman pH a e t e r  u s i n g  o a s - d r o p
e l e c t r o d e s

T h e r e  e s s  a l s o  an i u c r e u a e  in  r e q u e s t s  f o r  c a p a c i t y  d e t e r a i u s t i o a s  o f  
v a r i o u s  c a t i o n - e x c h a n g e  r e s i n s .  S e r v i c e  work f o r  t h e  R ad io i s o to p e  P r o d u c t i o n

( l )

(•>

M lla v .  r. f . ,
c r ie d  Cadm< garth

A e isae tt*  B la r e  T l i r s t  l e a s , •* Cheats t r y  R e v is io n  Q u arte rly  P re p re s s  R e p o rt / e r  
h it, M R . P a r t  I f .  A naly tica l G h ra ir try ,  OBBL-SSS. p . f  (Bay IS.

Rue le a#  A. S . , B i l le r ,  P. | . , and Yfceoereo. p . t „  ** Senates le e  o f  0( IV) f ra a  V(VI) Ur «Ue LeatUeauo 
V lu o r ld e  — C a rr ie r  Bstfeed,'* A n a ly t ic a l  C h ra ie tr ;  O i n e t e a  Q u a r te r!*  P reereee A spart / o r  P e r io d  
Aiding O rta  her J0, I I P ,  OBHt-SST. p. IS (Bee. t s ,  IS IS ).

R o ttu m i A. B et S e l l e r ,  S . V . ,  a ad  T W aaeeap P . P.V n I n d i r e c t  P u la ta s ta p b le  O e te r o la a t  le a  o f 
i o l t l s o a  sad T h le s e lf s te s .  ^ faM .-S S V . Ih id . , p . IS.



I

D e p a r tm e n t  i n c l u d e d  i o a i e  a n a l y s e s  f a r  P ,  Mn, Zn, Co, Re, J o ,  C a ,  and Ag. 
O t h e r  a e r v i c e  eo rh  i n v o l v e d  n i a c e l l a a e o a a  a n a l y t i c a l  r e q u e a t a  ouch  aa w a te r  
d e t e r n i n a t i o n  by t h e  K a r l  F iac h e r  net Sod, h y d r a a i n e  d e t e r m in a t io n  by iodom etr ic  
t i t r a t i o n ,  and y t t r i a m  by the  g r a v i m e t r i c  o a a l a t o  method.

•K N U M L  B A t ltC W I I C A L  ANALV1U

C. L. Burroa

The RCA l a b o r a t o r y  i a  o p e r a t i n g  a t  9 0 1  maaiman e f f i c i e n c y  owing  to  th e  
r o c o a a t r a c t i o a  o f  t h e  b u i l d i n g

The major p o r t i o n  o f  th e  ana lyaea  p e r f o r m e d  t h i n  q u a r t e r  o o r e  ro q e e a te d
t

by the  Chemical T ec h n o lo g y  D i v i a i o a .  A c t i v e - c o n a t i t e o a t  aaaaya  were  made on 
a a m p le a  c o n t r i b o t e d  by ( 1 )  th e  d e c o n t a m i n a t i o n  a t u d i e a  program o f  th e  P a re a  
p r o c o a a  i n c l u d i n g  l a b o r a t o r y  . o lu a n  a t u d i o a  f o r  ru then ium  and a i r c o n i a m  r e 
m o v a l ,  c o m p le t i n g  o f  r u t h e n i u m  and l i r c o n i u m  in  th e  "A" co lu m n ,  and u a i n g  
c a rb o n  t e t r a c h l o r i d e  aa  a d i l u e n t  for  v a r a o l ,  (2 )  the  d e c o n t a m i n a t i o n  a t u d io a  
program of hoerageneoua p i l e  f u e l ,  and (S) t h e  f l u o r i n a t i o n  a t u d i o a  program.

Samplaa c o n t a i n e d  i n  an o r g a n ic  medium v o ro  f r e q u e n t l y  o u b m i t t o d  f o r  
r u t h e n i u m  a n a l y a i a .  The a t a n d a r d  p r o c e d u r e * 4 * oaa  adap ted  t o  t h e a o  a a a p le a  
w i t h  t h e  fo l l o w in g  m o d i f i c a t i o n :  Refora  t h a  a d d i t i o n  of  p e r c h l o r i c  a c i d  waa 
made,  t h e  d i a t i l l a t i o n  a p p a r a t u a  waa aaawmblod and hea t  waa a p p l i e d .  The 
o r g a n i c  m ix tu re  d i a t i l l w d  and formed a l a y e r  on top  of  th e  c a u a t i c  a o l u t i o n  
c o n t a i n e d  ia  the r e c e i v e r  P e r c h l o r i c  a c i d  waa then  added to  t h e  d i a t i l l a t i o n  
f l a a k ,  th e  appara tua  waa raaaaemkled,  and h e a t  waa again a p p l i e d .  By c a r e f u l l y  
c o n t r o l l i n g  the  r a t e  o f  d i a t i l l a t i o n ,  i t  waa p o a a i b l a  to  avoid c o n t a c t  of  the 
p e r c h l o r i c  ac id  w i th  t h e  o rg a n ic  la yer  on th o  c a u a t i c  a o l u t i o n  in t h e  r o c o i v a r .

Although t h i a  method waa a u c c e a a f u l ly  t e n t e d ,  i t  waa a p p a r e n t  t h a t  i f  the 
r a t a  o f  d i a t i l l a t i o n  a c c i d e n t a l l y  became t o e  r a p i d ,  c o n t a c t  b e t w e e n  t h e  
p e r c h l o r i c  ac id  and t h o  o r g a n i c  m ix ture  c o u l d  n o t  be avoided and, c o n a e q u o n t l y , 
an ex p lo a io n  could o c c u r

I t  waa d e c i d e d ,  t h e r e f o r e ,  to  p r e t r a a t  t h e  o e a p le  b e f o r e  a a a e m h l i a g  the  
d i a t i l l a t i o a  a p p a r a tu a .  T h e .aan p le  waa p lacwd i a  the d i a t i l l a t i o n  f l a a k  and 1 
t o  2 ml o f  a l c o h o l  waa ad d ed .  The n i x t u r a  waa a w i r l e d .  Two m i l l i l i t o r a  o f

(•} *• •** *•*••*• <• • • •  mm* O U eO ele . U B ., A genoel • /  tin  N edieeheaicei D * ttra in e d * *  i f  
r t n i o o  Predoct A c t iv i t ie s ,  C h u M .  c u - t* l f  M . i m »>.
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ru then ium c a r r i e r  vaa  then  added. The a a a p le  and the c a r r i e r  were a l lowed to  
be i a  con tac t  about  5 w in  be fo re  the f l a s h  waa p laced  on a ho t  p l a t e  ( lo w  hea t )  

t o  v o l a t i l i s e  t h e  o r g a n i c  ■ i i t a r e  The  a a a p le  waa e v a p o r a t e d  a l a o a t  t o  

d ry n ea a .  The f l a a h  waa removed f r o a  t h e  h o t  p l a t e  and c o o l e d  and then the

s tanda rd  procedure waa used.

I a  o r d e r  t o  e v a l u a t e  th e  a o d i f i e d  p r o c e d u r e ,  an aqueoua a o l u t i o n  o f  

r u t h e a i a a  t r a c e r  waa p re p a ra d  and t h r e e  a e r i e a  o f  d e t e r a i n a t i o n a  ware run .  

A l i q u o t a  o f  the  aqueoaa s o l u t i o n  were a n a ly s e d  by the  a ta n d a rd  method A l i 

q u o ts  t o  w h ic h  I  s i  o f  haxone had been added ( c o n t a c t  t i n e ,  IS  s i n )  were 
a na lysed  u s in g  th e  m o d i f i e d  p ro c e d u re .  S in c e  th e  r e s u l t s  o f  a l l  t h r e e  runs 

agreed  c l o s e l y ,  i t  i a  recoasendod t h a t  a l l  aaap le a  be p r e t r e a t e d  u s in g  th e  
d e s c r ib e d  method.

Ia  c o o p e r a t i o n  w i t h  C. D. Watson o f  t h e  Chemica l  T e c h n o lo g y  D i v i s i o n ,  a 

c o n s id e ra b le  amount o f  worh waa done on t h e  d e c o n ta m ina t io n  o f  c o n c r e t e  b lochs  
The r e a u l t a  o f  t h i a  s t u d y  w i l l  be r e p o r t e d  by Mr. Watson (OfPIL C F -5 1 -3 -3 4 ) .

In  assay ing  a l p h a  e m i t t e r s ,  the  s a m p le ,  a f t e r  c h e m ic a l  p r o c e s s i n g ,  i s  

evapora ted  on a f l a t  s t a i n l e s s  s t e a l  p l a t e  and counted in  the  a lp h a  p r o p o r t i o n a l  
c o u n te r .  For the p a s t  11 months p l a t e s  have beer, used in  t h i a  l a b o r a t o r y  which 
measure a p p r o x i m a t e l y  1 .9 4  i n .  i n  d i a m e t e r  and 0 .0 2 85  i n .  i n  t h i c h n e a a  aad 
weigh about 11.2 g.

In  a n t i c i p a t i o a  o f  a p o s s ib le  s t e a l  s h o r t a g e ,  a s tudy  was made t o  d e t e r 

mine the e f f e c t  o f  s u b s t i t u t i n g  f o r  the  p l a t e a  now be ing used p l a t e s  w e ig h ing  

a bou t  0 .6 6  g and h a v i n g  a d iam ete r  o f  abou t  1.13 i n .  and a t h i c h n e a a  o f  about 
0 .00S  ia .

S e r i e s  o f  g ro a a  a l p h a  aad p l u t o n i u m  a l p h a  d e t e r m i n a t i o n s  were  run i n 
d e p e n d e n t l y  by tw o  a n a l y s t s .  (The sane  s t o c h  a o l u t i o n  was used  by b o th  
a n a l y s t s . )  The s a n p le a  were evapora ted  on p l a t e a  o f  each s i t e  and counted in  
t h e  sane c oun te r  a t  52f t  geometry.

The r e a u l t a  c o m pared  f a v o r a b l y ;  t h e  s m a l l e r  p l a t e a  caa t h e r e f o r e  be 
s u c c e s s f u l l y  s u b s t i t u t e d  f o r  the p l a te a  now b e in g  used

WATta ANALYSIS LASWtATSBY

J.  H E dge r ton

Samples c o a t a i m i m g  m e rc u ry ,  u r a a i u m ,  aad v e ra ea e  wars  a u b m i t t a d  f o r  
m e rc u ry  assay by t h e  C h e m ica l  Techno logy  D i v i s i o n .  A f t e r  t h e  sam p les  ware
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t r e a t e d  w i t h  n i t r i c  a c i d  t o  b reak  t h e  v e r s e n e  c o u p l e s ,  t h e  M e r c u r y  eaa r e a c t e d  

v i t h  a 0 .001% d i t h i t o n e  a o l u t i o n  ( d i p h c n y  1 t h i o r a r b s i o r v !  e x t r a c t e d  v i t h  ca rb o n  

t e t r a c h l o r i d e ,  and aeaavred  s p e c t r o p h o t o e e t r i c a 1l y

C o r r o s i o n * t e a t  a o l a t i o n a  a e b a i t t e d  by t h e  R e a c t o r  T e c h n o l o g y  D i v i s i o n  

o e r e  a n a l y s e d  f o r  h y d r o g e n  p e r o x i d e ,  x i r c o n i a a ,  n i t r o g e n ,  c a r b o n ,  t i n e ,  

a l u a i n u n .  t h o r i a a ,  end u r a n i a n .  B e f o r e  t h e  anaon inn  t h i o c y a n a t e  c o l o r i a e t r i c  

a e thod  f o r  t h e  d e t e r a i n a t i o n  o f  u r a a i e a  eaa uaad, c h r o a i n a ,  p r e a e a t  aa a o d i n o  

d i c h r o n a t e ,  eaa v o l a t i l i s e d  e i t h  p e r c h l o r i c  a c i d  and a o d i u a  c h l o r i d e .

N i t r o g e n  and t o t a l  n i t r a t e  d e t e r a i n a t i o n a  ee re  aade f o r  t h e  M e t a l l u r g y ,  

C h e a i a t r y ,  and C h e a i c a l  T e c h n o lo g y  D i v i s i o n s .  The K j e l d n h l  a e t h o d  eaa uaed 

f o r  a a c r o  c o n c e n t r a t i o n s ;  a i c r o  q u a n t i t i e s  ee re  d e t e r a i n o d  c o l o r i n e t r i c a  l l y ,  

ua in g  p h e n o l d i a n l f o n i c  a c id  aa th e  c h r o a o g e n i c  agen t .

T h o r i u a ,  p h o s p h o r u s ,  and f l u o r i d e  a n a l y s e s  eere  p e r f o r m e d  f o r  the  T h o r i u a  

B reede r  S a l t s  P r o g r a a  o f  the  C h e n i a t r y  D i v i s i o n .

The c h r o a i n a ,  n i c k e l ,  and a o l y b d e n u a  c o n t e n t s  o f  a s t e i n  l e s s  s t e e l  t u b e ,  

e h i c h  had been f i l l e d  e i t h  l e a d  and h e a t e d  f o r  40 h r  a t  1 0 0 0 ° C ,  e e r e  d e t e r *  

a in e d  f o r  t h e  M e t a l l u r g y  D i v i s i o n .  T i t a n i u a  t h o r i u a  a l l o y s  e e r e  a l s o  a n a l y s e d .  

T h o r i u a  eaa s e p a r a t e d  by p r e c i p i t a t i e n  e i t h  eaeon iun  o x a l a t e .  The t i t a n i u a  i n  

t h e  f i l t r a t e  eaa  p r e c i p i t a t e d  e i t h  t a n n i c  a c i d .  S i l i c o n  c o n c e n t r a t i o n s  i n  

a i l i c o t - a l u a i n u a  a l l o y s  e e r e  d e t e r a i n e d  The c o l u e b i u a  c o n t e n t  o f  t h o r i u a *  

c o l u a b i u a  a l l o y s  eaa  e s t i a a t e d  by t h e  f o l l o e i n g  p r o c e d u r e  The s t a p l e s  e e r e  

c a l c i n e d ,  t r e a t e d  e i t h  hydrogen p e r o x i d e ,  and c o a p l e t o l y  o x i d i s e d  by i g n i t i o n .  

The p e r c e n t  o f  c o l u a b i u a  eas then  c a l c u l a t e d  u s in g  a i a u l t a n e o u a  e q u a t i o n a .

A nee c a r b o n  c o a b u s t i o n  fu r n a c e  has  been i n s t a l l e d ,  and s t a p l e s  have been 

run  f o r  t h e  R e a c t o r  T ec h n o lo g y ,  P h y s i c s .  C h e a i a t r y ,  and M e t e l l a r g y  D i v i s i o n s .

B e r y l l i e a  i n  t h e  p r e t e n c e  o f  t h o r i u a  and t i t a n i u a  e a s  d e t e r a i n e d  g r a v *  

i a e t r i c a l l y  a f t e r  e x t r a c t i n g  th e  t h o r i u a  e i t h  2% TTA i n  c a r b o n  t e t r a c h l o r i d e  

a t  a pH o f  2 .S.

M i a c e l l a n e o a a  a n a l y s e s  e e r e  a l s o  p e r f o r a e d  f o r  t h e  H e a l t h  P h y s i c a  and 

P h y s i c s  D i v i s i o n s ,  O p e r a t i o n s ,  A rgonne  N a t i o n a l  L a b o r a t o r y ,  and t h e  ORNI. Poeer  

House.
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L. T. C o rb in

CNTIM  UNIT

This  q u a r t e r  t h e  C h e a i c a l  T e c h n o lo g y  D i v i s i o n  a u b o i t t e d  9 6 . 1 7 *  o f  t b s

a p p ro x ia a t e l y  67 .5% o f  the aanplaa  o o ro  c o n t r i b u t e d  by tha  g ro u p  doing  deve lop ,  
■en t  eork  on t b e  F o r e s  p r o c e s s .  U r a a i u a ,  p l u t o n i a a ,  t b o r i u a ,  a l o a i n u a ,  and 
s c i d  a s s a y s  and g r o s s  b e t a  and gaama a c t i v i t y  d e t e r a i n a t i o a s  were r a n .  A 
h ig h - p r e s s u r e  i o n i s a t i o n  chaaber  e s s  u s e d  to  d e t e r a i a e  g aaaa  a c t i v i t y .

M i s c e l l a n e o u s  a n a l y t i c a l  r e q u e s t s  were a sde  by th e  C b e a i s t r y  D i v i s i o n .  
Tbe p o t e n t i o s M t r i c  a e t h o d ,  u s in g  f e r r i c  s u l f a t e  as tb e  t i t r a n t ,  eas  used fo r  
tbo  a r a a i u a  a n a l y s e s  p e r fo ra e d  for  t b e  M e ta l lu rg y  D iv i s i o n . ;

Tbe c o n t r o l  l a b o r a t o r y  began  o p e r a t i o n s  on a 2 4 - h r  d a y .  7 - d a y  week 
s c h e d u le  w i th  t b e  s t a r t - u p  o f  t h e  p i l o t  p l a n t  P u re s  p r o c e s s  oa Decenber 1. 
Tbe a n a l y t i c a l  p r o c e d u r e s  vh ic h  a r e  b e i n g  used a r e  e s s e n t i a l l y  th e  sane  as 
those  p r e v i o u s l y  used  fo r  a s s ay in g  a a a p l e a  s u b a i t t e d  by t b e  Redos p rog raa  with  
tbe  e s c e p t i o n  t h a t  the  p o t a s s i u a  o x a l a t e  p o t e n t i o a w t r i c  a e t b o d  fo r  tbe d e t e r*  
a i n a t i o a  o f  n i t r i c  ac id  has been r e p l a c e d  by the  a lcohol  - f e r r o c y a n i d e  p o t e n t i -  
o a e t r i c  p ro c e d u re .  Th is  aetbod u t i l i s e s  th e  f a c t  t h a t  tbe u r a a i u a  f e r ro cy an id e  
p r e c i p i t a t e s  f r o a  a s o l u t i o n  s a t u r a t e d  w i th  KNO,. (Methyl a l c o h o l  i s  added t o  
keep tb e  s o l u t i o n  s a t u r a t e d . )  The f r e e  n i t r i c  a c i d  i s  t i t r a t e d  p o t e n t i o *  
a e t r i c a l l y  with s t a n d a r d  aodiuu h y d ro x id e .

I t  has been  found t h a t  b e t t e r  t h a n  th e  r e q u i r e d  3% a c c u r a c y  can be ob
t a i n e d  with  t h e  i n d i r e c t  c o l o r i a e t r i c  a e t h o d  fo r  the  d e t e r a i n a t i o n  o f  a o d iu a  
i f  tha  s o d iu a  t i n e  u ran y l  p r e c i p i t a t e  i a  d i s s o l v e d  ia  e a t e r  and d i l u t e d  t o  a 
voluae o f  10 a l  i n  c a l i b r a t e d  c e n t r i f u g e  cones.

A s t u d y  o f  t h e  TBP e x t r a c t i o n  a e t h o d <(> v e r s u s  s t r a i g h t  d i l u t i o n  on 
s q u e e u s - e a s t e  and p r o d u c t  s t r e s s  s a a p i e s  i n d i c a t e d  t h a t  u r a n i u a  i a  the  con* 
c e n t r a t i o a  range  o f  10 t e  50 y / a l  c o u l d  be d e t s r u i n e d  e i t h i n  t b e  i20% accuracy  
p o s s i b l e  w i th  t b o  f l u o r i a e t r i c  a e t h o d .  N e i t h e r  s t r e a a  showed e v i d e n c e  o f

(•) | « l l— “ “ -  -  ------- - " “L- ~  “ * “ “ * ' 4 *i, * . j . ,

1 a u a b e r  o f  s a a p i e s  a n a l y s e d  by t h i s  l a b o r a t o r y .  Of  t h i s  p e r c e n t a g e

PIL6T PLANT LAMBAfMV

E. J .  F r e d e r i c k
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"q u e n c h in g "  in t e r f e r e n c e s .  The TBP ne thod  w i l l  he used  e x c lu s i v e l y  f o r  th e  

a n a ly s is  o f  s traam  seop lee .

O rg a n ic  samples c o n ta in in g  s o r t  then  10 y / m l  o f  a ro a io m  are d i l a t e d  w i t h  

lo o -b la n k  Amsco s o lv e n t  in  p re fe re n c e  to  any o th e r  d i l u e n t  to  avo id  the  i n t r o 

d u c t io n  o f  any f o r e ig n  i m p u r i t i e s  b e fo re  th e  sam ples a ro a n a ly s e d  f l u o r i n e t -  

r i c a l l y .

M D I I I i m n  ANALYTICAL M M IP

E. I .  Wyatt

The h ig h -p ro a s u r e  i o n ia a t i o n  chamber lo ca te d  in  th e  B u i ld in g  3038 la b o r a 

t o r y  i s  non b e in g  used f o r  the  r o u t i n e  d e te rm in a t io n  o f  1 1,1 c o n c e n t ra t io n s  i n  

io d in e  p r o d u c t  a o lu t io n s .  The method has been p r e v io u s l y  d e a c r ik e d . * * * Mora 

c o n s i s t e n t  m i n e s  are  o b ta in e d  o i t h  t h i s  method t h a n  w i t h  the  g roan  S o t s  

c o u n t in g  te c h n iq u e  used h e r e t o f o r e .

A n e th o d  f o r  a s s a y in g  BaC, 4 Oa a ao p le a ,  in  e h ic h  th e  i o n i s a t i o n  c u r r a n t  

p ro d u c e d  by  th e  gaseous C ,4 Oa e v o lv e d  from  a known w e ig h t  o f  BaC>40 s i s  

measured and c o r re c te d  to  the  r o d io c h e n ic a l  v a lu e ,  was in v e s t i g a t e d .  I n i t i a l  
t e a t  r e s u l t s  o b ta in e d  u s in g  BaC , 4 0 a s t s n d a r d  m a t e r i a l  i n d i c a t e  t h a t  t h i s  

ne thod  i a  n o t  so dependable  as t h e  one now be ing  u a e d . * f )  I t  i s  f e l t ,  how

e v e r ,  t h a t  i f  s n ic ro b s la n c e  i s  used f o r  w e igh ing  BaCl4 Os , much b e t t e r  r e s u l t s  

m igh t be o b ta in e d .

(#) i fN ,  o. s . , *• i 1* 1, •• oum.-MT. f .  e f t . ,  a. ei, p.  ee.
(T) tree. •. §.» *' tiOltaa •( C14 Aai*f, •• Jtmaly h e a l Oiintr; OiiliiM Qke lirli Prurin Amort f » r  

Parted fcdtng J m »  X .  I9X.  anHL VSS. ». IS (Ort. 4, ISM).
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S INORGANIC PREPARATIONS

N I P 4 U T I I M  r «  TtK TIM  in M B I B  SALTS PSSSBAB

% D. E. U V a l  I t

p r t M r i l i t a  a f  Tberinn P l a a a i l i c a t a  and B e l a t e d  C aapa aa la .  F i t *  p r t p a -  
r a t i o n s  a a r a  aada  a i i a g  t a r i o a a  e o a b i a i t i o a *  o f  T b (N 0 , )4 and H ,S iF # with  tod  
n i t h o u t  HF. T4 p r e v e n t  t h e  f o r a a t i o a  o f  t h e  hydroxy  conpoend b o m  of  tiiB 
r e a c t i o n *  were c a r r i e d  o u t  an c o n c e n t r a t e d  UNO, , h a t  on a n a l y s i s  a l l  those  
p r e p a r e t i o n a  co n ta in e d  a b o n t  20% F, i n d i c a t i n g  t h a t  Th(OH)aS i F 4i*Ht O was being 
f  o r a  a d . la as  a t t e n p t  t o  r e p l a c e  the -OH g ro a p a  e i t h  F, t h e s e  c a a p o n a d a  e a r s  
t r e a t e d  e i t h  anhydrous  HF a t  v a r i o u s  t e a p e r a t u r o s  up t o  400*0.  The r e a u l t a  
h a v e  been  i n c o n c l u s i v e .

In an a t t e n p t  to  p r e p a r e  t h o r i u a  f l u o e i  l i c a t e a  f r o a  an anhyd rous  a e d i u a ,  
t h e  s o l u b i l i t i e s  o f  the  f o l l o w i n g  coapounda were t e s t e d  s o d iu a  f l u o e i  l i c a t e ,  
e a a o a i u a  f lu o a i  l i e  a t e ,  v a n a d y l  f l u o s i  l i c a t e ,  t r i a t h a n o l a a i n e  f l u o e i  l i c a t e , 
a r a a y l  f l u o e i  l i c a t e ,  and c a l c i u a  f luoa i  l i e s  t e . The r e s u l t s  of  t h i s  s tu d y  a r e  
g i v e n  in  Table IS.

TABLE IS
■■ i ■ •

S o l u b i l i t y  Stady e f  T insel l i c a t e  Cengsends

. COPOtMD SOLVBfTS TESTED OBSERVATIONS

Sad*an H a w a i i i c a ta A lcaba l,  e th e r ,  a c e to n e ,  
g l a c i a l  a c e t i c  a c i d .
d i s e a s e ,  l i g a i d  a a e e a i a

l a a a l a h l a  i n  a l l  e e lv e e t a  
ta a ta d

A noeeien  f l a e a i l i c a t a Sana San.

Vanadyl f l a e a i l i c a t a * S e n Sana

T r i e t h a a e l a n i e e  1 l a a a i l i c a t e * Al c a b a l ,  e t h e r ,  a c e to n e S l ig h t ly  s a l a b l e  i n  a lc a b e l j  
s a la b le  in  w a te r

U raay l  f l a e a i l i c a t a * Alcahal. e t h e r  s c a t '  1, 
g l a c i a l  a c e t i c  a r . . .
d iaaaaa ,  t i y a i d  a n e n ta

S a la b le  t a  a ana aa  t e a t  i s  
a lc a b e l

C a l c i n e  f l a e e i l i e a t e * 75* a lcaba* . IM S a l c a b e l S a lab le  i a  75* e l c e b e l  
( a f t e r  sane  i a i t i a l  da* 
c any e a i  t i e s  as  owed t e  be 
a ta h la  i a  t h i s  e e l  t e a t )

•  p r e p a re d  i s  t h i s  l a b o r a to r y .
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U n n y i  f l u o s i  1 i c a t e  chosen  f o r  f u r t h e r  s t u d y .  A l c o h o l i c  s o l u t i o n s  of  
t h i s  coapouad o a r s  a i x s d  w i th  ThCl4 in  vary ing;  c o n c e n t r a t i o n s ,  but  s i  1 s t t s a p t s  
t o  b r in g  down a p r e c i p i t a t e  f a i l e d .

Si
p r e p a r a t i o n  o f  Thor  I an r i a o p h o o p h o  t e a .  T h o r i o a  f l a o p h o s p h a t o ,  Th<PF4 )4 , 

one  p r e p a r e d  by t h o  f o l l o w i n g  a e t h o d

AgjOq, ♦ 2HF — h 2AgF ♦ H,CO,

2Af F ♦ C a ( P F # ) j  -------► Car, '*  ♦ 2A*PF#

AAgPf# ♦ ThCl4 8H,0 — ► AAgCl^ ♦ Tb(pF#)4 ♦ BHjO

•

The C a ( P F a ) a u s e d  e s s  o b t a i n e d  c o a e a o r c i a  11 y a s  a e o l a t i o n  and t h e  e n a c t  
s t r e n g t h  a a a  n o t  k n o a a .  I t  a s s  found t h a t  AgF c o u ld  not  be a d d e d  t o  C a l P F , ) !  
b e c au s e  i t  aaa  n o t  c o a p l e t e l y  s o l u b l e  i n  t h i s  s o l u t i o n .  The r e v e r s e  p r o c e d u r e ,  
h o a e v e r ,  p r o d u c e d  t h e  a h i t e  CaF} p r e c i p i t a t e  d i r e c t l y .  A a a a 11 e x c e s s  of  AgF 
a a a  u s e d  t o  e n s u r e  c o n p l e t e  p r e c i p i t a t i o n  b e c a u s e  i t  c o u ld  b e  r e a d i l y  r e a o v e d  
l a t e r .

When 1 HC14 8 H f 0  a a a  a d d e d ,  c o l l o i d a l  AgCl f o r a e d  w h i c h  c o u l d . n o t  be 
c e n t r i f u g e d  o u t .  T h i s  d i f f i c u l t y  a a a  o v e r c o a t  by u s in g  store d i l u t e  s o l u t i o n s .

The f i n a l  s o l u t i o n  o f  T h ( P f ( ) 4 a a a  found t o  be s l i g h t l y  a c i d i c .  An e x c e s s  
o f  f r s a k l y  p r e c i p i t a t e d  Tk(OH)4 a a a  a d d e d  and th e n  r e a o v e d  by c e n t r i f u g i n g .

An a t t e a y .  a a a  a a d e  t o  p r e p a r e  T h ( P O j F ) j  by d i s s o l v i n g  ThJ(P 0 4 )4 4HjO in 
c o n c e n t r a t e d  Ha P04 and th e n  a d d in g  HF. A l s o ,  t h e  p r e p a r a t i o n  o f  Th| (POJ Ff )4 
was a t t e a p t e d  by r e a c t i n g  T h a(PP4 )4 4H ,P  d i r e c t l y  w i th  HF. In  e a c h  c a s e  t h e  
r e s u l t i n g  a i x t u r e  a a a  h y d r o l y t e d  and s u b a i t t e d  fo r  a n a l y s i s .

PKPAIATI0N M> METALLIC NICKEL

D. E. L a V a l i*

The r e d u c t i o n  o f  t h e  o x i d e s  o f  t h r e e  i s o t o p e s  o f  n i c k e l  a a a  c a r r i e d  out  
a i t k  hyd rogen  a t  700*C .  A b s o r b e d  h y d r o g e n  a a s  r e a o v e d  by a a i a t a i a i n g  t h e s e  
s p e c i a e n a  a t  t h i s  t e a p e r a t u r e  u n d e r  v a c u a  fo r  a n o t h e r  h o u r .
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a •  »

• e • e a a
• o e  o * e  e •o • oo 0 • •



I

P U P  A l AT I Ml tr  B i , lk

D. E. LaVallc

p l a t e s  o f  e l e c t r o l y t i c  Mb * « r o  c leaned  i t  d i l a t e  HC1 and th e n  s h a t t e r e d  
t o e  f i n e  powder (200 oeeh) i e  an i n a r t  atnoaphara  (CO ,) .  Antimony n a t a l  in  l e a p  
f e r n  «aa  a i a i l a r l y  c r e a k e d .  The t e o  n e t a l a  were  n i x e d  in  a t o i c h i o n e t r i c  
p r o p o r t i o n a  i n  an i n a r t  a t n o a p h a r a ,  pe t  i n t o  a c l a y  b o a t ,  ane p la ced  i n  t h e  
c o o l  and o f  a t e b a  f a r n a c o  t h r o u g h  which h y d r o g e n  wea p a a a i n g .  Whan t h o  
t e a p e r a t a r e  o f  the  f e r n a c e  r e a c h e d  1100*C, tha  b o a t  waa peahad i n t o  the  h o t  
anna and t h e  t e a p e r a t a r e  waa a l o w l y  redeced  th ro a g h  t h e  a o l i d i f i c a t i o a  p o i n t  
of  the n e t a l a  (948°C).  The r e a e l t i a g  coapoend v i a  n a g n e t i c ,  and X-ray a n a l y a i a  
akowad the  p r a a e a c a  o f  f o r e i g n  n o t o r i a l .

Two a t t o a p t a  were than  a a d e  t o  produce tha co a p o a a d  in  a vacuum. In  t h o  
f i r a t  r a n  t h e  q u a r t s  t u b e ,  i n  w h ic h  th e  r e a c t i o n  n i x t a r e  had boon p l a c e d  
d i r e c t l y ,  c r a c k e d  on w i t h d r a w e l  f r o n  the  hot  s o n o .  I n  t h e  n e x t  r a n ,  t h e  
r e a c t i o n  a i x t u r e  earn p ieced  i n  a c l a y  boat  eh ich  waa i n  t u r n  i n a e r t e d  i n t o  a 
q u a r t s  t a b e  and the  tube  waa t h e n  s e a l e d  under v a c a a a .  ( I t  was b e l i e v e d  t h a t  
t h i s  p r o c e d u r e  mould al lom f o r  e i t h e r  expans ion  o r  b a b b l i n g  o f  the  n a t e r i a l  
when h e a t  waa i n i t i a l l y  a p p l i e d . )  This  tube d id  not  c r a c k .  The s u r f a c e  o f  t h e  
p roduc t  waa c o a t e d  with a f i lm ,  and the tube s u r f a c e  above  the boat  waa c o a t e d  
with  a t h i n  f i l n  o f  green MnO. P r o d u c t s  of  both  ru n e  h ave  been s u b m i t ted  f o r  
X-ray e x a m i n a t i o n .

raiN U fiw  ir  pm  aim n m
D. E. LaValle

S e v e r a l  e t t e n p t a  were n a d e  t o  produce pure FeO a c c o r d i n g  to  the n e th o d  o f  
F o e x . ( t>  Fe and F e ,0 ,  were n i x e d  in  e t o i c h i o a e t r i c  p r o p o r t i o n a  and p l a c e d  i n  
a q u a r t s  t u b a  which was e v a c u a t e d ,  s e a l e d ,  and i n s e r t e d  in  a furnace which had 
been k e e t a d  t o  1200*C. A f t e r  1 hr  the  tabe  wac q u i c k l y  withdrawn end quenched 
in  w a t e r .  The tu b e ,  which s h a t t e r e d ,  waa found t o  h a v e  been a t t a c k e d  by th e  
n i x t a r e .  A n o th e r  run  was n a d e  i n  which the r e a c t i o n  a i x t u r e  was h e a t e d  a t  
1100*C f o r  20  a i n .  The tube  d i d  n o t  s h a t t e r  and d i d  n o t  appear to  have been  
a t t a c k e d  by th e  a i x t u r e .  The p r o d u c t  waa a n a ly s e d  a n d  found to  be ab o u t  95% 
p a ra .

< 1 1  r w i ,  a>. **a T m  •> c m «  n  i n  i w »  o»is*• •# hmvm*
■tekwl.* Ceapt. r«ad. t t f .  I as <ie«s>.
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I t  « i i  d e c i d e d  t o  p r e t r e a t  the s t a r t i n g  a i t e r i i l l .  I r o n  p o e d v r  eaa  
r e d u c e d  i e  hydrogen e t  700*C end the e  ground t o  200 e e s h  in an i e e r t  n tuoe  
p h e r e ,  end Fet 0 ,  one d r i e d  and thee  sc ree  nod t o  ob ia  only200-mesh  p a r t i c l e s .  
B o th  o a t e r i a l a  e e r e  a n a l y s e d  fo r  Fa g r a v i m e t r i  « i l y .  The d e t e r m i n e d  p e r -  
c e a t a g e a  o f  Fa e a r s  u s e d  i a  a i x i a g  the  r e a c t i e a  a a t c r i a l a .

T h ree  r u a a  e e r e  a a d e  a n i a g  p u r i f i e d  m a t e r i a l ,  and ,  i n  e a c h  c a e e ,  the  
q u a r t s  tu b e  s h a t t e r e d ,  t e i c e  on quench ing  and  o nes  i a  th e  f u r n a c e .

A l i t e r a t u r e  s e a r c h  i s  b e ing  aade  for  a n o t h e r  awthod e f  p r e p a r a t i o n  a f  
t h i s  coapouad .

MUCPABATItN MP C0BALTMUB PLUMfflL ICATK

D. E. LaValle

A r e q u a a t  e a a  r e c e i v e d  f o r  t h e  p r e p a r a t i o n  o f  C o S iF a • 611,0, u h i c h  i a  
t o  be u s e d  in  e x p e r i a e a t s  a t  n e a r - n h a o l u t e  - a e r  o t e a p e r a t u r e e .  . I n i t i a l l y  
2CoCO, * SCo(0H)t eaa t r e a t e d  w i th  H , 8 i F # i a  v a r i o u s  p r o p o r t i o n s .  One of to o  
t h i n g s  happened- e i t h e r  S iO t eaa th roen  ou t  o f  s o l u t i o n  or  the e a t i r e  e o l a 
t i o n  t u r n e d  i n t o  a g e l .

F u r t h e r  exper iaMnts  i n d i c a t e d  t h a t  the coapouad  CoSiF,  ia a l a i I a r  t o C a S i F ,  
in  i t s  s t a b i l i t y .  I t  was f i n a l l y  prepared  by d i s s o l v i n g  Co smta l  power in  i n  
a x c e s s  o f  Ht S iF t , c e n t r i f u g i n g  the  a o l u t i o a ,  r e a o v i a g  the  i n s o l u b l e  o e t e r i a l ,  
and s e p a r a t i n g  the  C o S i F , ’6H,0  by c r y s t a l l i s a t i o n .

l a  t r y i n g  to  p r e p a r e  a l a r g e  c r y s t a l  o f  t h i s  coapouad,  a c a r e f u l l y  s a t u 
r a t e d  s o l u t i o n  eaa p l a c e d  i a  a d e s i c c a t o r ,  o i t h o e t  e v a c u a t i e n  and o v e r  NeOH, 
t o  e n a a r e  a loe  enough e v a p o r a t i o n  t o  proven' , f o r a a t i e n  o f  a f i  In on th e  s u r 
f a c e .  A s e e d  c r y s t a l  e a a  p l a c e d  in  th e  a e l n t i o a  t o  p r e v e n t  s i m u l t a n e o u s  
m u l t i t u d i n o u s  f o r a a t i e n  o f  s m a l l  c r y s t a l s .  A f a i r l y  l a r g e  b u t  i r r e g u l a r  
c r y s t a l  h a s  been f o r m e d .

PMBPAMATItN m  CALCIUM PLUMILICATK

. D. E. LaValle

C o n s id e r a b l e  d i f f i c u l t y  eaa  encountered  i n  p r e p a r i n g  CaSiF,  2H,0 .  CeCO, 
* a s  t r e a t e d  with H ,S iF t , b u t , a s  the a o l u t i o a  became n e u t r a l ,  c o l l o i d a l  s i l i c a  
a e p a r a t o d  ou t .  I t  eaa f i n a l l y  made by adding  CeOO, to  H,SiFa , s t o p p i n g  th e  ad-
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d i t i o n  v h i l e  the s o l u t i o n  e s s  s t i l l  f a i r l y  sc  id .  S in e s  p r e l i m i n a r y  s x p e r i n e s t s  
bed shoes t h a t  s i l i c a  p r e c i p i t a t e d  when the  s o l u t i o n  e s s  h a s t e d ,  i t e a s  a l lo e e d  
t o  c o a c s a t r s t e  by e v a p o r a t i o n  a t  rooa t s e p e r s t u r e .  A f t e r  a c e r t a i n  a o o a a t  e f  
s o l i d  d o p e s i t e d ,  the  s o p e r a a t s a t  e s s  d i s c a r d e d .  The s o l i d  e s s  t r a n s f e r r e d  t o  
a p l a t i a a a  d i s k  sad  t h a n  d r i e d  by vacuus  d a s i c c s t i e a  over NeOH. The p ro d a c t  
a a a  b r i t t l e ,  o b i t s ,  s a d  c r y s t a l l i s e .

PBS P ABA TIM  BP LITBIUB CMPBUNBB

R. H. S a a p la y

Using  t h e  p r o c e d a r a  p r e v i o u s l y  d e s c r i b e d 0 ’ th e  f o l l o e i a g  a e r i e s  e f  
c o a p o e a d s  e a r s  p r e p a r e d  f o r  the  Physics  D i v i s i o n :  l i t b i a a  t i t a a a t e s ,  l i t h i u a
s i r c o a a t e s ,  l i t h i a a  c a l c i u m  s i r c o a a t s s ,  sad  l i t h i u m  t i t s n o s i r c o a a t e s .

PBBPABATltN BP PUBK UTBIUV CABBBNATK

R. H. S a a p l a y

About 500 f  of  p u r i f i e d  l i t h i u a  c a r b o n a t e  e s s  p repared  by p r e c i  p i t a t i a g  
t h e  a u l f i d s ,  h y d ro x id e ,  ammonium, and o x a l a t e  g ro u p s  from a toe k 1 i t h i a a  ch lor  ids  
( i t  e s s  f a i t  t h a t  t h e s e  c r o u p s  c o m p r i s e d  t h e  i m p a r i t i e s  l i s t e d  a s  b e i n g  
p r a s a a t  i a  t h e  s to ck  l i t h i u m  c h l o r i d e )  and t h e n  p r e c i p i t a t i n g  t h e  l i t h i u m  as  
t h e  c a r b o n a t e .

A l l  a c i d s  sad e a t e r  u sed  i a  the p u r i f i c a t i o n  e a r s  doubls d i s t i l l e d ,

PBBPABATIBN BP LITBIUB CBBPBtINBS MIBB P M  IP IBB LITBIM CABBBNATK

R. H- Saap lay
a

The f e l l o e i n g  compounds sad a i x t u r s s  more p r e p a re d  u s iag  p u r i f i e d  l i t h i u a  
c a r b o n a t e :  1 1 , 3 1 , 0 , ,  L i , S i , C ,  ♦ 1* Cu, L i , S i O a , sad L i , S i O /  1% Cu.

The f e l l o e i n g  s e l u t i e a e  e a r s  a l s o  p r e p a r e d :  1.725 I  L i ,S iO ,  ♦ 0.010% Cu,
s a d  0 . 1  M L i ,S iO ,  ♦ 0 . 032% Cu,

( I )  S em eler. B. B .. ’'r t e e a t a t  te a  e l  L ith ia a  CeoeeaaJs," A n a ly t ic a l  Cheats try  g is t s  tea  Q u a r te r  iy f r a -  
g r a s s  A sse rt f p t  P tn a d  Ending dateA er 10. 1090. OSSL-aST. p .  SO (S ee. i s .  IM S ).
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( .  ANALYTICAL CHEMICAL CONTROL OF THE HOMOGENEOUS

REACTOR SOLUTION

V. H. Davenpor t ,  J r . ,  and R. R. Poee l l

A d e t a i l e d  r e p o r t  o f  the  p r o g r e s s  on th e  a n a l y t i c a l  c h e m i c a l  c o n t r o l  
o f  the r e a c t o r  a o l e t i o n  appeara  in 0RNI-92S,  the  IVIE Q e e r t e r l y  P r o g r e s s  Report 
f o r  th e  p e r i o d  e n d i n g  Nov. SO, 1950.  The  deve lopm en t  o f  a p p a r a t a a  fo r  aa 
e l e c t r o n a g n e t i c  d e n a i t o n e t e r  and for  a Q c o i l  i a  deac r ibod .

A f l o a t ,  n a p n o t i c  c o i l ,  and p r a a a n re  bonb have bean c o n p l e t o d  for  l a b o rs -  
t o r y  t e a t i n g  o f  th e  d e n a i t o n e t e r .  E l e c t r i c a l  equ ipm ea t  baa been  a a a e n b l e d  fo r  
n e a a a r a n e n t  o f  t h e  f i e l d  s t r e n g t h  o f  t h e  c o i l  and f o r  t h e  a o a a a r e a e a t  o f  
tem pera tu re  to  an a c c n r a c y  o f  t  0.1°C o a i n g  a thermocouple.

I f  a m i c ro fo rm e r  could  be u t i l i a e d  aa  a f l o a t  p o a i t i o n - d e t e c t i a r  d ev ice ,  
i t  ahould  be no re  s e n s i t i v e  than th e  p r e v i o u a l y  r e p o r t e d  n a g n e t i r  a e i t c h  and 
r a d i a t i o n  n e t  hod a o f  d e t e c t i o n .  ( 1) T h e r e f o r e  a e v e ra l  c u s t o m - b u i l t  n i e r o f o r n e r a  
have been o r d e r e d .  Theae u n i t a  e i l l  e o n s i a t  of  l a v a  forma and  Ceroc mire in 
t h e  hope t h a t  t h e a e  n a t e r i a l a  e i l l  e i t h a t a n d  r e a c t o r  c o n d i t i o n s .  Although 
th e  magnetic a e i t c h  aay  n o t  be uaed aa a f l o a t - d e t e c t i o n  d e v i c e ,  th e  i n v e s t i -  
g a t i o n  o f  the e f f e c t  o f  r a d i a t i o n  on a i n i c o  magneto e i l l  be c o m p le te d .

P ro g re s s  in  t h e  f a b r i c a t i o n  o f  a Q c o i l  in  a a u i t a b l e  i n a u l a t o r  i a  a lao  
r e p o r t e d  in  ORNL-925.  A p l a t i n u m  c o i l  haa  been embedded i n  p o n d e re d ,  com- 
p raaaed  Leva, G rade  A, and a u c c e a a f u l l y  f i r e d  and machined by K. S. C e n t r e d  
and R. J .  Pox o f  t h e  Reaeerch Shops. H e r e t o f o r e  no e o r h e r a ,  i n c l u d i n g  those of 
t h e  American Lava Company,  have r e p o r t e d  eny s u c c e s s  in  em bedd ing  a c o i l  in  
Grade A Leva. T h i a  c e r a m ic ,  hoeever ,  i a  porous  aad Dr. Hans T hu rnaue r  of  the 
American Lava Company ia  a t t e m p t i n g  to  d e v e l o p  a a u i t a b l e  g l a s e .  There t -  a 
p o s s i b i l i t y  t h a t  p l a t i n u m  can  be embedded in  one of  the  o t h e r  Lava ce ra m ics  
f o r  e h i c h  g l a a a a  h a v e  a l r e a d y  bean d e v e l o p e d .  All  n a t e r i a l a  need f o r  the  
f a b r i c a t i o n  o f  th e  Q c o i l  e i l l  u l t i a m t e l y  have to be p i l e - t e s t e d .

Cadmium b o r o f l u o a i 1i c a t e ,  a n e u t r o n - a b s o r b i n g  g l a a a  s u p p l i e d  by Dr .  
A lexande r  Silvaramin o f  the  U n i v e r s i t y  o f  P i t t s b u r g h ,  haa been exposed  in the

( t )  aessogsM , a. a . .  j*. ,  eos P se s it, g. a.,  • n o a ig t ts e i  ck«ei«*i coot ret •« ...................  a«*.i*>
ret*  RapeM far P arted  gsdrsf O t f k r r  f0.

•  a
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OWfl pi la. Tha t a a t  raa a lta  ara p ro a ia ia g  enough to warrant a aiora c r i t i c a l ,  
examination o f  t h is  f la a a ,  and a x p e r ia e a ta  ara baiag daaignod alao to taat  
•  tbar apaciaana having a i a i la r  nantron ra d ia t io n  proportion.



7. OPTICAL AND ELECTRON MICROSCOPY

T. E. V i l l n e r t h  P. D. McNeer 
B. I .  Gary
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Thia s t u d y ,  i n s t i g a t e d  in c o n n e c t i o n  e i t l i  the  HBE P r o j e c t ,  e i l l  be aioro 
t h o r o u g h l y  t r e a t e d  in  a f o r t h c o m i n g  HBE r e p o r t .  H o o e v e r ,  becauae  o f  i t a  
p o a a i b l a  e i d e a p r o a d  i a t e r a a t ,  a b r i e f  d i a c u a a i o n  i a  g i v e n  h e r e .

The a nop l e a  need for  o i c r o a c o p i c  a tu d y  o e ro  p r e p a r e d  by the C o r r o a i o o  
S e c t i o n  o f  t b o  B e a c t o r  Techno logy  D i v i a i o a .  S a o p le  c l a a a i f i c a t i o a a  o e r a  aa  
f e l l o e s ;

1. S t a i n l e a a  a t e e l  type 347 p r e t r e a t e d  in IS UNO, a t  2S0*C-

2.  S t a i n l e a a  a t e e l  type  347 p r o t r e a t e d  in 2S chroai ic  ac id  a t  2$0*C.

3. S t a i n l e a a  a t e e l  type 347 p r e t r e a t e d  in IS HNO. and then  inneraed
in 0 . 1 7  0  U0,S04 c o n t a i n i n g  0 1  M HNO, a t  250*C f o r  3200 h r .

Macro o n o n i n a t i o a  o f  a a n p l o a  i a  t h e  t h r e e  g r o u p a  d i a c l o a e d  d i s t i n c t  
d i f f e r e n c e a  i n  t h e  au r face  c h a r a c t e r i e t i c a  o f  the  formed f i l n a .  F igu res  124. R 
and C ahoe th e  a u r f a c e  of  a t y p i c a l  s a o p le  in  groupa 1, 2 .  and 3, r e s p e c t i v e l y  
( n a g a i f i e a t  io n  2 00" ) .

I t  can bo observed  t h a t  the  f i l m  n a t e r i a l  c o v e r i n g  tb o  aanple  i a  c l a a a  1 
a b o v e  i a  f a i r l y  coo pa c t  a t  t h i a  m a g n i f i c a t i o n  and f e l l o e s  the  c o n t o u r s  o f  
t h e  n a c h i a i n g  s t r i a t i o a a .  The a u r f a c e  n a t e r i a l  on t h e  sample  p r e t r e a t e d  i n  
c h r o n ic  a c i d  a p p e a r s ,  by c o m p a r i s o n ,  t o  be c e a r a e  and o a e v a a .  Higher  poee r  
n ic re a c o p y  d i s c l o s e d  th a t  the rough appearance  ia  caused  by the  b u i ld in g  up o f  
nouads or  p r o j e c t i o n s  o f  a g g l o m e r a t e d  wi c r o c r y a t a l l i  t e a . S a n p la s  in g ro u p  3 
had e h a t  a p p e a r e d  to  be a compact a u r f a c e  la yer  auch th e  seme a s  t h a t  ia  group 
1, u i t b  tbo  o a c e p t i o n  t h a t  i t  o a s  a o c h  loaa  r e g u l a r  end c o n t a i n e d  open a r e a s  
o h e r s  the  e a t e r  c r u s t  had fo rned  i n p e r f e c t l y  or  had c h i p p e d  o f f .  S ubsequen t  
o b s a r v a t i o n a  no d e  d u r in g  r e p l i c a  p r e p a r a t i o n s  shooed  t h i a  o u t e r  l a y e r  to  bo 
pee r  iy bonded  t o  t h e  n a t e r i a l  be l o o .
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A Pra-traotad in 1% nitric acid of 290"C 
ft. Pra-traatad in 2% chromic acid at 250*c.
C. Pra-traatad in 1% nitric acid and than tmmarbad in O.lT M araayt autfata 

aatutian canteining 0. • M nitric acid at 250*C for 3200 hawra
too*

FIG 12
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T h i c k n e s s  l e a s s r e a s i t s  o f  t h e  s u r f a c e  c o v e r i n g s  o f  the  s a a p l e a  in  t h e  
t h r o e  t r o o p s  g s v s  t h e  f o l l o w i n g :

Group 1:

Group 2:

Group 3:
\ ■

l a a a a u c h i the  t h i c k n e s s  o f  the  p r o t e c t i v e  f i l s  on p a s s i v a t e d  s t a i n l e s s  
s t o o l  h s s  been r e p o r t e d  by v a r i o u s  o b s e r v e r s  to  bo f r o a  100 to  40G i t
ana s u g g e s t e d  t h a t  the s x s a i a o d  a a a p le s  a s s t  bo ca v o ra d  by b u i l t - u p  l a y e r s  o f  
t h e  sasM c o a p o s i t i o a  a s  t h e  o r i g i n s l  p r o t e c t i v e  f i l a  o r  by f i l a  l a y e r s  d i f -  
f e r a a t  i a  a a t a r e  f r o a  t h e  p r o t e c t i v e  f i l a .

To d a t e r a i a e  a o r a  e x a c t l y  the p h y s i c a l  a a t a r e  o f  t h e  f i l a a ,  an a t t e a p t  
e s s  Bade t o  reaove l a r g e  segpaeate o f  the  a e t e r i a l  by c r o s s - h a t c h i n g  t h e  s u r 
face  and  i a a e r a i n g  the  e a a p lo  i a  a s o l u t i o n  c o a t a i n i a g  10* b rea ina  i a  a o t h a n o l  
u n t i l  t h e  a a t e r i a l  f l o e t e d  f r e e .  Th is  a a t e r i a l  oas  then washed with  a o t h a n o l .  
N i c r o s c o p i c  a x a a i n a t i o n  o f  t h i s  a a t e r i a l  a t  high  a a g a i f i c a t i e a  showed t h a t  th e  
a a r f a c o  f i l a a  in  groups  1 aad 7 appea red to  be a a d o  up of  t ee  l a y e r s ,  aoaewhat 
d i f f o r o a t  i a  n a t u r e ,  end e a r  f a c e  f i l a a  on a a a p l e s  o f  group 3 c o n s i s t e d  o f  t h ro e  
l a y o r s .  F ig u r e  13 shows a segno a t  o f  f i l a  r e a a v o d  f r o a  a s a a p l e  in g r o u p  3.

X - r a y  e x a a i a a t i o a  o f  t h e  o u t e r a o a t  l a y e r  o f  s u r f a c e  f i l a  o f  g r o u p  3 
s a a p l o s  g ave  one s t r o n g  l i a o  o f  11,0, ,  t h e  a a t e r i a l  which h ad ,  by e a r l i e r  
e x a a i a a t i o a ,  been shown t o  bo p r e s e n t  oa the w a l l s  o f  the  a t a i a l a a a  s t o o l  boobs 
used  i a  s t a t i c  c o r r o s io n  t o a t a .  The c o a p o a i t i o a  o f  the a a t e r i a l  p r e a o a t  below 
t h i s  l a y e r  was determined  t o  he e i t h e r  Fea0 a or  C r aOa .

E l e c t r o n  a i c r o g r e p h s  o f  r e p l i c a s  o f  the a a t e r i a l  coapoaing the  e u r f a c e  of  
t h e  a a a p l e s  o f  the  t h r e e  g r o u p s  showed th e n  t o  bo q u i t e  d i f f e r e n t  i n  n a t u r e  
(sou F i g s .  144, I ,  and C) and l e d  to  the  c o n c l u s i o n  t h a t  aay a a t e r i a l  f o r a e d  
oa t h e  a a r f a c e  d u r ing  p r e t r o a t a e a t  or  c o r ro s io n  t e a t s  above the  s u b s t r a t e  waa 
n o a p r o t o c t i  va in  n a tu re  be c e a s e  o f  i t s  p e r a o a b i l i t y  and n ig h t  p o s s i b l y ,  i a  the  
caaa  o f  a t a i a l a a a  s t e e l  p r w t r e a t e d  ia  r h r o a i c  a c i d ,  be d e l e t e r i o u s  w i th  r e s p e c t  
t o  r e a o v i n g  u r a a i u a  cow pound a f ro a  the a o l u t i o n  a o r a  r a e d i l y  than  in t h e  case  
• f  a a t e r i a l  p r e t r e a t  ad in  HNO,. The l a t t e r  e f f e c t  h a s  t o  do s t r i c t l y  w i t h  the  
n a t u r e  o f  the  s u r f a c e  exposed  to  U0aS04 .

( I )  O alk»a***a, i .  A ., re a ls*  • f . «  aoS g lebe** , j .  I . ,  “ ov lS *  r i l e *  r**a»S a* A lias*  • •  S * l* (* l*
T *eg*»•«*»•*,•• /ad . f a g .  Cfc*e. A nal. H  IS . M l  (|*4S > .

( > )  U * b la ,  t .  u.. **4 X la l* * a ,  a* A* • “ A S laSr *1 r i l e *  |* a  1*1*4 # « * •  pa**l** S l * l * l * a *  A la *  I,*1 
f l c r t r a c A c e .  Sec. e l .  I < I MS > .

(I)  Vatnae, V. g. J . ,  Oateaall, 9 . . aei S u m , T. / . ,  -Tb* f k i t l* * * *  at A lt- la ta* *  0*14* rile*  
Iran," j .  Cbta. Sac. taedaa is le . All.
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A. Somi-tronoporont, polo brown film by tronomlttod light 
Probably tbo protective film found nont to the mofol turfoco 

B A much thicker, noorly opoque loyer, reddieMtrown to ombor 
by tronemttted light

C. A thick loyor, dork brown to Mock by tronemittetf light 
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A Pra-trcatod At 1% nitric ocid ot 250*C  
B Pin trootod in 2% .4 octd at 290*C
C Pro-traotad in 1% nitric oc»d and than •nwnarMd «  0 17 M wronyf tutfot* 

solution containing 0 I M nitric acid ot 240*C for 3200 hour*
9 0 0 0 X
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I m i M t i o a  o f  s a m p l e s  «kick had u a d e r g o a e  i a - p i l o  c o r r o s i o n  t o o t s  sooa 
t o  i a d i c s t o  tko  a e c e a o i t y  o f  k a v i a g  a s  s m o o th  a s a r f s c o  a s  p o s o i k l o  oa tk s  
a t a i a l s s s  s t o o l  t o  o v o i d  tko b a i l d i a f  a p  o f  p r o d o c t s  f o r o s d  i a  t k o  s o l o t i o a .

• T u m i  or t b  ■ icbmtbuctiibi or m i M c w m  a m  m b  a m b m l i i s

n iP M I I  IV INNC11N MAXIM

Microscopic  o a o a i a o t i o a  o f  tko  c r e a a - o o c t i o a s  o f  a a a a k o r  o f  s a a p l o s  of  
a t a i a l s s s  s t o o l  s s s o a i k l i o s  p rsporod  ky i a d o c t i o a  b r a t i a g  a o tkods  s u g g e s t s  t k s t  
t o  ovo id  o i c o s s i v o  g r s i a  g r o o t k  i a  tko  o f f o c t o d  soas  o f  tk o  a s s e m b l y ,  sad 
p o o a i b lo  d i f f a s i o a  o f  t k o  s i l v o r  s o ld o r  i a t o  tko a t a i a l s s s  s t o o l  a s t r i i ,  i t  i s  
a o c o s s a r y  t k s t  t k s  i a d o c t i o a  t o a p o r a t o r o  a o t  aacood 1850*F. A s s e m b l i e s  pro* 
p o rod  a t  t k i s  t o a p o r a t o r o  sad ba loo  a p p e a re d  to  bs a c c e p t a b l e  o i t k  r e s p e c t  to  
S M c k a a ic a l  q u a l i t i e s  and p o s s i b l e  f a t a r o  r o s i s t a a c e  t o  c o r r o s i o a  f a t i g u e .

Figure IS shoes  i k e  a i c  r e s t r u c t u r e  o f  aa  a s s e a b ly  of  tko u a h o a t e d  pa rea t  
m e t a l  i a  c o a p a r i s o a  o i t k  tk s  a i c r o s t r s c t s r e  o f  an a s s e a b l y  b e s t e d  t o  s 
t e m p e r a t u r e  e x c e e d i n g  1850*F. Note ike e a c o s s i v e  g r s i a  g r o o t k  aad  tk s  d i f*  
f u s i o n  o f  s i l v o r  s o l d o r  th rough  th e  s t s i a l o s s  s t o o l  a a t r i a .

SVMABT IP M  M M  BV TM OPTICAL AM BLBCTBON BICBBBCOPT BKCTISN

D ur iag  th e  p e r i o d  f r o a  S e p t .  20 ,  1950 t o  Dec.  11,  1950 t h e  f o l l e v i a g  
o s a p l e s  vere r e c e i v e d ,  a i c r o a c o p i c  eork o a s  d o e e ,  photographs  e a r s  t s k e a ,  aad 
p r i a t s  o e ro  aado :

S a a p lo s  r e c e i v e d  74
E l o c t r o a  M ic rog raphs  (82 of  5 f r a a e a  each)  410
K loc t roa  d i f f r a c t i o a  p a t t o r a s  6
M s t a l l o g r a p k s  60
P h o to m ic ro g rap h s  40
L a a te r a  s l i d e s  IS
Copy p l a t o a  5

T o ta l  p i c t a r e o  516
P r i a t s  made 1000 ( s p p r o a . )

The ba lk  of  t k e  e o r k  doae ia  t k i a  o e c t i o a  d u r i a g  th e  p e r i o d  has  beea  ia  
c o a a e c t i o a  o i t k  v a r i o u s  p h a s e s  of  tko HPE p r o j e c t  e k e re  m i c r o s c o p i c  i a v e s t i *  
g o t i o a  appeared to  o f f e r  the  moot f r u i t f u l  s o u r c e  o f  i a f o r a a t i o a .
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A l t h o u g h  the  a b o v e  wo r k  u n  s t r e s s e d ,  s e r v i c e  e o r k  e s s  c o n t i s v e d  i s  
r e s i n o g r s p h y ,  c r y s t  s 11 og t  s ph y , s e t  s 11 ogr  ephy , a nd  r e l a t e d  f i e l d s .  P a r t i c l e  
s i s e  d e t e r  n i n e  11 o m  on t h e  e l e c t r o n  a i c r o s c o p e  w e r e  a a d e  f o r  K-2S.

A l a r g e  a nount  o f  t i a e  e a a  a l s o  s p e n t  on s p o t  o b s e r v a t i o n s  f o r  e h i c h  no 
e o r k  r e q u e s t s  e a r s  n e c e s s a r y ,  or  on s e t t i n g  up  e q u i p a e n t  f o r  t he  u s e  o f  o t h e r  
a e a b e r s  o f  t he  l a b o r a t o r y .

The e l e c t r o n  a i c r o s c o p e  e s s  d i s a s s e m b l e d  and  c l e a n e d ,  e l e c t r o n i c  c i r c u i t s  
a c r e  c h e c k e d ,  t h e  f l u o r e s c e n t  s c r e e n  e s s  r e a o v e d  end r e p h o s p h o r e d , a n d  t h e  
s t a g e  e s s  r e c e n t e r e d  a n d  a d j u s t e d .  The RCA f i e l d  e n g i n e e r ,  a s s i s t e d  by 
a e a b e r s  o f  t h e  l a b o r a t o r y  s t a f f ,  d i d  t h i s  e o r k .

t o  s e t  t o  •  a t  s o  •  
t o  t o t  * e s  o  •
t t o e t  t  t o o  o o
t o e  e t  t o o  t  o  o
t o o  t o t  t t  t  t o
t o  o o o  e t o e  0 0  t o  t o  o
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I  IONIC ANALYSES -RESEARCH AND DEVELOPMENT

C I L M I M T B I C  i m K I I U T I W l  W  I N N

H P. House

A c o l o r i m e t r i c  method f o r  t he  d e t e r s  m e t  1 on  o f  i r o n  in loe c o n c e n t  r e t i o n e  
i n  t h e  p r e s e n c e  of  h i gh  c o n c e n t r a t i o n s  o f  u r a n i u m ,  i n  e h i c h  d n e t  h y l g  1 yoxime 
o n e  u s e d  n s  t h e  r h r o n o g e a i c  a g e n t ,  e s s  d e v e l o p e d  s one y e a r s  ego.  T h i s  e o r k  
o n e  d e c l a s s i f i e d  r e c e n t l y ,  t h u s  m a k i ng  i t  n v a i l a b l e  f o r  p u b l i c a t i o n .  A 
r e v i s i o n  o f  t he  p r o c e d u r e  i n  form s u i t a b l e  f o r  p u b l i c a t i o n  i s  i n  p r e p a r a t i o n .

I t  i s  obv i ous  t h a t  t h e  l i s t  o f  compone n t s  s t u d i e d  w i t h  r e s p e c t  t o  t h e i r  
i n t e r f e r e n c e ,  e h i l e  a d e q u a t e  f o r  t he  s p e c i f i c  a p p l i c a t i o n  for  e h i c h  t h e  method 
e s s  t e s t e d ,  i s  ra the; -  l i m i t e d .  A s u b s t a n t i a l  e x t e n s i o n  o f  t h e  i n t e r f e r e n c e  
t e s t s  r e q u i r i n g  a d d i t i o n a l  e x p e r i m e n t a l  w o r k ,  m o u l d ,  no d o u b t ,  m a t e r i a l l y  
e n h a n c e  t h e  v a l u e  o f  t h i s  s * u d y  and i s ,  t h e r e f o r e ,  be i ng  c o n s i d e r e d .

A l s o ,  some t ime  h a s  b e e n  g i v e n  t o  a l i t e r a t u r e  s e a r c h  c o v e r i n g  work 
p u b l i s h e d  s i n c e  t he  c o m p l e t i o n  o f  t h i s  s t u d y  i n  o r d e r  t o  d e t e r m i n e  w h e t h e r  a 
s i m i l a r  a p p l i c a t i o n  h a s  b e e n  r e p o r t e d .  T h i s  I ' t e r a t u r e  s u r v e y  i s  n o t  y e t  
c o m p l e t e .

I K T iU I M f S I N  «P 0XY6IN IN MftlUB

. C. M. Boyd . V. J .  Rosa 
J .  C. Whi te

A l t h o u g h  t he  m e t h o d  o f  P e p k o e i t i  and J u d d * * *  h a s  be e n  a d a p t e d  f o r  t h e  
r o u t i n e  a n a l y s i s  o f  oxygen i n  sodium,  i t  h a s  mot  p r oved  e n t i r e l y  s a t i s f a c t o r y .  
The p r e c i s i o n  o f  t h e  m e t h o d  h a s  n o t  been p a r t i c u l a r l y  good ,  and i t  d o e s  n o t  
p e r m i t  a s p e c t r o g r a p h i c  a n a l y s i s  t o  be p e r f o r me d  on t h e  same sampl e .  From t he  
s t a n d p o i n t  o f  u n i f o r m i t y  and  economy i n  s a m p l i n g ,  i t  i s  i m p o r t a n t  t o  f i n d  a 
m e t h o d  e h i c h  s i l l  p e r m i t  a l l  d e s i r e d  d e t e r m i n a t i o n s  t o  be made o n  t h e  same 
s a m p l e .

A s e a r c h  i s  b e i n g  m a d e  f e r  a r e a g e n t  o t h e r  t ha n  mercury  e h i c h  m i l l  t a k e  
s o d i u m  i n t o  s o l u t i o n  bu t  m i l l  n o t  r e a c t  w i t h  o r  d i s s o l v e  sodium m o n o x i d e .  A

( I )  m m n i n ,  L. r . . •<* JimM, t .  C . .  • • M e r a la e t le a  •« S e S I m  m * « M i la  M l m , -  gr>el. C iv s . I* .
I t s *  ( I M S ) .



n u m b e r  o f  o r g a n i c  s o  I r e n t  a a c r e  t a s t e d  » i t  h r e g a r d  t o  t h e i r  r e a c l i r i t y  a i t h  

■ od i um and s o d i u m  a o n o i i d c .  A l l  t h e s e  r e a g e n t  a e e r e  d r i e d  a n d  d i s t i l l e d  i n  

a c c o r d a n c e  e i t h  s t a n d a r d  p r o c e d u r e s .  b e e n  l i e .  i n  d e c r e a s i n g  o r d e r  o f  r e  

a c t i v i t y  e i t h  i o d i  t o ,  a r e  p r e s e n t e d  m  T a b l e  U

TABLA IB

gene t i e  t t y  o f  C e r tn ln  tangent a i l U  Hod I an and Bed I an B o n o s  Ida

REAGENT REACTION BUR 
SODl  I N

REACTION VlIM 
s w i m  noNW ior

P i p e r i d i a e Very r a p id S l e e

E th y l  a e e t e s c e t i c  e a t e r Very r a p id Neee

E th y le n e  t h l e r e h y d r i n Very r a p id S l e e

Beane then e l  s e in e R apid Neee

1 . S -D la a ie o p ro p a n o l R ap id Neee

g - D i e t h y l a a t a a  e t h y l  a i c e h e l Rapid Neee

E t h y le a e g ly c e l  n e a e e e t h y l  e t h e r  ( o e t h y l  c e l l e e e l e e ) Rap id Neee

E t h y le a e g ly c e l  n a a e a t h y l  e t h e r  ( a t h y l  c e l  lo se  I r e ) R ap id  , P e n a l  h i e  r e a c t i o n

a H B n a s e l f a i r l y  r a p i d N t t t

E t h y l e a e g l y c e l  e o a o b u t y l  e t h e r  t h e t y l  c e l l e e e l v e ) f a i r l y  r a p id Neee

P y r id i n e f a i r l y  a l e e f a i r l y  r a p id

I 'B e t h y l - J , 4 - p e n  ta n  e d i  e l S ie e Neee

K ydrosyethy ]  e t h y l e a e d i a e a a e S l e e Neee

A e e te a y 1 a c e t e a s Aloe Neee

f r r t - D e t y l  a i c e h e l S le e Nm *

D io e th y l  d ie e e n e S le e Neee

I s o p r o p y l a n i a e Very s l e e Neee

T r i e  thaao  l a m e s Very s l o e NtB«

E t h y le a e g ly c e l  d i h e t y l  e t h e r  ( d i h n t y l  c e l l e s e l e e ) Very s l e e Neee

E th y le a e g ly c e l Very s l e e f a i r l y  r a p i d

G ly c e r a l  t r i c h l e r o h y d r i n Very s l e e Neee

A n i l i n e

T r i c h l o r e s t h y l e a s

E a t r a n e l  y s lo e  

None I l M t

E th y le n e  d i c h l e r i d e None Neee

Any l e a e  d i c h l e r i d e None Neee
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As nay t»r i f H i  f r o ® t h e  t » l l f  n e a r l y  a l l  t h e  r e a g e n t s  1 n n a t  i g a t e d  
r e a c t e d  a i t h  s o d i u m  k i t  t h e  r a t e  o f  t h e  r e a c t i o n  d i f f e r e d  e i d e l y .  The 

■onohydr oay  g r o u p  coa | «un<l »  r e a c t e d  e i t h  a w l i v a  t o  p r o d u c e  a n  t a e o  l a b l e  r e a l d u e  

e h i c h  e a a  q u i t e  h a a t e  and  g e n e r a l l y  a o l u b l e  i n  e a t e r .  C o m p o u n d s  e h i c h  con  

t a m e d  an e t h y l e n e g l y c o l  e t h e r  l i n k a g e  r e a c t e d  v i g o r o u s l y  e i t h  t h e  e v o l u t i o n  

o f  h e a t  and p r o d u c e d  a d a r k  r e d  e o l a t i o n  Th i n  s o l u t i o n  u p o n  s t a n d i n g ,  e a a  
c h a r a c t e r i s e d  by t h e  f o r n e t i o n  o f  a r e a l d u e  e h i c h  e a a  r e a d i l y  a o l u b l e  i n  e a t e r  

and  e h i c h  p r o d u c e d  a b a s i c  r e a c t i o n  The  a a o o t h e a t  r e a c t i o n  o c c u r r e d  e i t h  
n o n o e t  han o l  a s  i n e  e t h y l  a c e t o a r e t i c  e a t e r  and a c e t o n y l  s c s t o n a  e a r n  a l s o  

a a t i a  f a c t o r y . T h e s e  c o m p o u n d s  e a r  a a e l e c t e d  f o r  f u r t h e r  a t u d y .  The o t h e r  
r e a g e n t a  a r e  l e a s  p r o m i s i n g  b e c a u s e  o f  t h e i r  h i g h  v i s c o s i t y  a n d  t h e  j e l l y  l i k e  

c o n s i s t e n c y  o f  t h e  compound f o r s w d  by t h e  r e a c t i o n  e i t h  s o d i u m .  O n l y  a v e r y  

f e e  o f  t h e  r e a g e m t a  d i s s o l v e d  or  r e a c t e d  e i t h  a u d i u n  m o n o x i d e

l l o a o e t h a n o l a n i n e  e a a  s u b s t i t u t e d  f o r  m e r c u r y  i n  t h e  P e p k o e i t s  and J u d d  

a p p a r a t u s .  Too b u l b s  o f  s o d i u m  f r o a i  a  b a t c h  e h i c h  g a v e  0 02f t  o a y g e n  e h e n  

a n a l y s e d  by t h e  p e p k o e i t s  and J u d d  m e t h o d  g a v e  0 OSH and 0 5H o x y g e n  e h e n  
n o n o e t  h ano l  ami ne e a a  u s e d  a s  t h e  s o l v e n t  f o r  sodium The s e c o n d  r e s u l t  i s  h i g h  

b e c a u s e  a l l  t h e  e a c e a s  r e a g e n t  e a a  n o t  r emoved  b e f o r e  t i t r a t i o n  o f  t h e  sodi um 
monox i de  s o l u t i o n .  The r e a c t i o n  o f  n o n  oe t  ha no t  an  m e  e i t h  s o d i u m  e a a  s c r o o p s  

m a d  by an e v o l u t i o n  of  c o n s i d e r a b l e  h e a t  e h i c h  c a u s e d  t h e  r e a g e n t  t o  v o l a t i  
l i s a  and c o n d e n s e  on t h e  e a l l a  o f  t h e  r e a c t o r  The e x c e s s  r e a g e n t ,  b e c a u s e  o f  

i t s  h i g h  b o i l i n g  p o i n t ,  c a n n o t  be r e m o v e d  e a s i l y .  I t  i s  o a s e n t i a l  t h a t  a l l  
t h e  e s c s s a  r e a g e n t  be  r e mo v e d  s i n c e  i t  i s  a e e a k  b a a e  a n d  m i l l  be t i t r a t e d  
a l o n g  e i t h  t h e  s o d i u m  h y d r o x i d e  formed e h e n  t h e  sod i um m o n o x i d e  i s  e a s h e d  o u t .

The s o d i u m  s a l t  o f  m o u o e t  h an  o i a m  m e  e a a  e v a p o r a t e d  t o  d r y n e s s  e i t h  
d i f f i c u l t y  b e c a u s e  o f  e a t e r  s o l u b l e  r e s i d u e  d e p o s i t e d  d u r i n g  e v a p o r a t i o n  

A t t e m p t s  t o  a d d  o a c o s s  s u l f u r i c  a c i d  a n d  by e v a p o r a t i o n  t o  o b t a i n  t h e  sodi um 
a s  s o d i u m  s u l f a t e  m e r e  u n a u c c e s s f u l  t h e  s o l u t i o n  p o l y m e r i s e d  i n t o  a b l a c k  

t a r r y  M S S .  T h e s e  d i s a d v a n t a g e s  i n d i c a t e  t h a t  m o n o e t h a n o l a m i n e  i s  n o t  s u i t a b l e  

f o r  t h i s  p u r p o s e .

F u r t h e r  s t u d y  o f  e t h y l  a c e t o a c e t i c  e a t e r  and a c e t o n y l  a c e t o n e  a l o n g  e i t h  

o t h e r  r o a g o n t a ,  i a  c o n t e m p l a t e d

The u s e  o f  l i q u i d  ammonia f o r  a s p e r a t i n g  sod i um f rom s o d i u m  monoxi de  h a a  
a l a o  been c o n s i d e r e d .  L i q u i d  a e mo n i a  h a a  s e v e r a l  a d v a n t a g e s ,  p a r t i c u l a r l y  t h e  

o a a o  e i t h  e h i c h  i t  d i s s o l v e s  s o d i u m  a v t s l  i t s  p r o b a b l e  n o n r e a c t i v i t y  e i t h  
s o d i u m m o n o x i d e ,  a n d  i t s  l oe  b o i l i n g  p o i n t ,  ] } . S ° C .  e h i c h  s o u  Id p e r m i t  r a p i d
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e v a p o r a t i o n  o f  t h e  a o l v e a t  f r o a  t h e  a o d i u a  a o l u t i o n .  T h i s  l oa  Lot I m p  p o i n t  
i a  a l s o  i t a  a a i n  di aad vant  ape . S p e c i a l  va c uua - j  acke t  ed  e q u t p a e n t  and a d e q u a t e  
p r o t e c t i o n  f o r  t h e  o p e r a t o r  e o u l d  be  r e q u i r e d  f o r  h a n d l i n g  the  l i q u i d  a a o m a .  
The p o a a i b i l i t y  o f  u a i a g  l i q u i d  a a a o n i a  e i l l  be i n v e a t i g a t e d  f u r t h e r  i f  a 

a u i t a b l a  o r g a n i c  a o l v e a t  i a  n o t  f o u n d .

M e t h y l a a i n e  o r  e t h y l a a i n e ,  e h i  l e t h e y  a r e  l i h a l y  t o  hava a r e a c t i v i t y  
t o e a r d  a o d i u a  aad  a o d i u a  a o a o a i d a  a i a i l a r  t o  t h a t  o f  l i q u i d  a a a o a i a ,  h a v a  a 
h i ghe r  b o i l i n g  p o i n t  and do n o t  r e q u i r e  ao nuch a p e c i a l  e q u i p a e n t  aad h a n d l i n g .  
The c l o a e a t  h o a o l o g  o f  a a a o a i a  e - v a i l a b l e  for  e i p c r i a r n t a l  eo rk  e a a  i e o p r o p y l -  
a a m e ,  e h i c h  h a a  a b o i l i n g  p o i n t  o f  37*C.  Aa n o t e d  i a  T a b l e  16.  h o e e v e r .  
i t  i a  q u i t e  u n r e a c t i v e  t o e a r d  a o d i u a .  A t t e a p t a  a r e  b e i n g  Bade  t o  o b t a i n  
a e t h y l *  and e t h y l a a i n e a  ao  t h a t  t h e i r  a p e c i f i c  r e a c t i v i  t i e a  e i t h  a od i ua  can be 
d e t e r a i n e d  .

D i f f i c u l t y  e a a  e n c o u n t e r e d  i n  p r e p a r i n g  a u i t a b l a  a a n p l e a  t o  c heck  t h e  
a c c u r a c y  o b t a i n e d  by t he  P e p k o e i t t  and J uJ d  method S a a p l e a  e e r e  p r e p a r e d  by 
d r a e i a g  a o l t e n  aoJ ium i n t o  an e v a c u a t e d  g l a a a  v i a l  c o n t a i n i n g  a n e i g h e d  aaount  
o f  n e r c u r i c  o x i d e .  Hoeever ,  t he  r e a c t i o n  b e t e e e n  a o d i u a  and a e r c u r i c  ox i de  t o  
p r o d u c e  a o d i u a  a o n o x i d e  e a a  ao  v i g o r o u a  t h a t  t h e  g l a a a  v i a l  e a a  a k a t t e r e d .

S o d i u a  e a a  t h e n  a d d e d  i a  t h e  f o r n  o f  aa a a a l g a a  t o  a e r c u r i c  o x i d e .  
D e t e r m n a t  i on  a o f  t he  a a oun t  o f  o x y g e n  ao added e e r e  l oe  a v e r a g i n g  abou t  SOV 
o f  t he  a c t u a l  a a o u n t  added

S a a p l e a  e e r e  ne x t  pre pared by add ing a od i ua  and a e r c u r i c  o x i d e  i n  a e p e r a t e  
g l a a a  v i a l a  t o  t he  r e a c t o r  o f  t h e  a p p a r a t u a  A l a y e r  o f  a e r c u r y  eaa  p l a c e d  
i n  t h e  r e a c t o r  t o  f i l l  t h e  c a p i l l a r y  of  t h e  a t o p c o c k .  The v i a l a  e e r e  b r oken  
and t h e  r e a c t i o n  eaa  a l l o e e d  t o  p r o c e e d  i n a i d e  t he  r e a c t o r .  T ea t r e u n i t e  f o r  
a a a p l e a  f o r a e d  i n  t h i a  a a n n e r  i n d i c a t e  t h a t  t h e  r e d u c t i o n  o f  a e r c u r i c  o x i d e
e a a  c o a p l e t e .  He pre  a e n t a t  i v e  r e a u l t a  e e r e  a a  f o l l o e a

OXYGEN AIDED OXYGEN KAMI)
(*) <*>
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0 0S7 0 04S
0 17 0 14
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f o r k  i *  a l t o  c o n t i n u i n g  on t h e  improvement  o f  t h e  a c c u r a c y  and p r a c i a i o n  
o f  tko P t p k o a i t i  and Judd a o t h o d

A d a t a *  l a d  a t udy  oaa  node o f  t ko  P e p k o e i t s  and J u d d  a c t  hod wi th r e g a r d  t o  
t k a  a c t u a l  t i a «  a p e a t  in t h a  a a n o u a  o p e r a t i o n a  aka a  t k o  a c t h o d  a a a  p e r f o r m e d  
on a r o u t i n e  b a a i a  I t  e a a  p a e a i k l e  on t he  b a a i a  o f  t h e  a t u d y ,  t o  a a k e  
a e e o r a i  c k a a g o a  de a i gne d  t o  apeod up tke  o p e r a t i o n  I t  e aa  conc luded  t h a t  one 
aan  c o u l d  bo e a p e c t e d  t o  do e i g h t  d e t e r a i a a t t o n a  p e r  d a y  and t oo  aen a i a t o o n  
p e r  day a i t b  a p p e r a t e a  c o n a t a t i a g  o f  t oo  p u r i f i c a t i o n  t r a i a a a n d  four  r e a c t o r a .  
An t a t e r d e p a r t a o n t a  1 r e p o r t  e aa  e n t t e n  m  e h i c k  t he  r o a u l t a  o f  tke  t i a e  a t u d y  
a l o n g  e i t k  a d e t a i l o d  p r o c e d u r e  a r e  g i ven

An a d d i t i o n a l  e a a e a b l y  o f  t h e  P e p k o e i t z  and J u d d  t y p e  f o r  t k e  d e t e r m i 
n a t i o n  o f  onygen  m  a od t ua  kaa k e e n  a e t  up and t e a t e d  Tke equipment  c o n n a t e  
o f  a p u r i f i c a t i o n  t r a m  and t e e  r e a c t o r a

■ ir i i iM L is u  •> hii.iron r « u iN

V J .  Hoaa and J C.  V h t t e

Some f o u r t e e n  a a a p i e a  o f  i r r a d i a t e d  a i l i c o a  c a r b i d e  e e r e  a o b m i t t e d  f o r  
d e t e r a m a t  t o a  o f  f r e e  e i l i e o n  a n d  a i l  i con  d t o a i d e .  S i n c e  t k e  a v e r a g e  n e i g h '  
a f  t k e  a a m p l o a  b e f o r e  a u b d i v t a i e a  f o r  a n a l y a t a  e a a  a r o u n d  SO mg. a m i c r o -  
a n a l y t i c a l  m e t h o d  kad t o  be n e e d .  Okea r e c e i v e d ,  t k o  t o t a l  c a r b o n ,  f r e e  
c a r b o n ,  a nd  a t t r o g e a  c o n t e m n  o f  t k e  a a a p l a a  kad been  d e t e r m i n e d  R e a u l t a  a f  
a p a c t r o g r a p k t c  t o a t a  t a d t e o t o d  t h a t  t ke  a a a p l a a  c o n t a i n e d  abou t  I  S I  f a  nod  
0 . 6 1  Ni  a l o n g  u i t k  t r a c o a  a f  a numbe r  o f  e ' h a r  m e t a l a ,  i n c l u d i n g  b e r y l l i u m

Tka B u r e a u  o f  S t a a d a r d a  m e t h o d ' * *  f o r  t k e  a n a l y a t a  o f  a i l i c o a  c a r b i d e  
d o a a  n o t  d i a t t a g e i a k  b o t u e e a  f r e e  a i l i c o a ,  a i l t c o n  d t o a i d e ,  and  a i l i c o a  
c a r b i d e .  A l l  a i l i c o a  i a  r e p o r t e d  u nde r  t ke  k e a d i a g  o f  " t o t a l  a i l i c o a . "  Tke 
a t a t e o o a t  i a  made t h a t  n a t a t i o n  a e t h o d a  f o r  t ke  a o p a r a t o  d o t e r m i a a t i o n a  a r e  o f  
i n a u f f i c i a o t  p r a c i a i o n  t a  e a r r a o t  r e p o r t i n g  aa  auek.

A l i t a r a t u r a  m a r c h  uaa  made f a r  aratkeda o f  a e p a r o t i o a  and d e t a r n i a e t t o a  
a f  a i l i c o a  i n  t k e  p r a a e n  e o f  t k o  d i e a t d e  t a  a i l i c o a  c a r b i d e .  C o n f l i c t i n g  
a t a t o n e a t a  p e r t a i n i n g  t a  t k e  r e a c t i v i t y  e f  f r e e  a i l i c o a  u i t k  a u l f u r i e  a n d  
k y d r a f l u o r i c  a c i d a  mere n o t e d  Re i c h***  baaed  a a o p a r a t i o a  a f  f r e e  a i l i c o a  
f ram a i l i e o o  d t o a i d e  oa t ke  e o e u o p t i o a  t h a t  a i l i c o a  i n  u n a t t a c h e d  by NF a n d

(>) naiim l Oereee el li«Ui>li ( i t i l t l t i iM  ef Oeelyele at t t a m t a - 4  I i q I« III (eel fee* l*> eeelrele 
• f a l t  Men • « .

(!)  h U k .  e. a . ,  amt ( I m m i i  |* I*. S e l e c t  0erhede ef 0v t e l l a - g i r o l  Anelyaia, a- »<■ t i l e r ,  t ee
Vera. itao.
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H jS(J« • • * » ! •  ■> 1 1 r  o n < l i o i  i d e  r * « r t i  t o  l i b f  t i t r  S i b ,  T h i n  I n a t M k l  * 1 1  

r e p « * t « J  u n t i l  •  c o n s t a n t  a r i g h t  a n a  o b t a i n e d ,  a l t a r  ah l c h HHf) ,  a n a  a d d e d

•  l o n g  o l  l b  H I  to  o i l d l i *  s i l i c o n  t o  s i l i c o n  d i a n d r  end s u b s e q u e n t  1 y l i b e r a t e  

S i F 4< H o a t i t r ,  Mi k 1 a s l i r » ah i t  * * r a p o r t a d  t h a t  I r a n  s i l i c o n  a a a  t i t m t a d  by  

t r e a t  c a n  t  a i t k  H I  and H t S ( i ,  . h a l l 4* *  s u p p o r t e d  b e l c h  •  c o n t e n t i o n  t h . »  a t t i c  an 

d i o s i J e  a n a  r e o o v e d  by  t b t a  p r o c e d u r e  b a t  a l a *  i n d i c a t e d  t h a t  s i l i c o n  aaa

•  t o n t y  a t t a c k e d .

An i n c n a t i g  a t  i o n  a a a  * o d  o o f  t b n  f e a s i b i l i t y  * f  H o i c b  a n e t  bod S a a y l r i  

c o n t a i n i n g  $ t o  10  ag o f  s t a n d a r d  s i l i c o n  c a r b t d o  o o r a  t r e a t e d  a i t b  H I  sad 

H , s c 4 The l a a a  l a  o a i g b t  o a a  f o a a d  t o  a v e r a g e  I f ,  bat  a t  l e a p t *  t o  r a i d  a 

c o n s t a n t  o a i g b t  by a d d i t i o n o l  t r o a t a n t i ,  as  a n g g o a t a d  by R e i c h  r e s u l t e d  i s  

f a r t h e r  i o a a o a  i s  o a i g b t

A f u r t h e r  s e a r c h  o f  t b o  t i t o r s t n r a  r e v e a l e d  t h a t  a i l i r o a  n a t a l  e m t i  i s  

t o o  e t i o t r o p i c  f e r n s ,  a n o r p b o o a  sad c r y s t a l l i n e  o f  o h i c h  o n l y  t be o n o r p b o n s  

f o r a  r e a c t s  r o o d l l y  s i t k  H I  S o a r  a a t k o r s  r e p o r t  I b o t  r r v s t s l l i a e  s t i i t o n  is

•  l o o l y  a t t a c k e d  by HI sad ro n <  l a d e  t h a t  o r d i n a r y  f r e e  s i i i c o a  i s  p r o b a b l y  a

n u t n r o  o f  t b e  t o o  f o r a e  I b i s  i oe r  l e s i o a  * s i  s u p p o r t e d  by t b e  n y r r  i s r i i  i l  

r e s u l t s  o b t a i n e d  i s  t h i s  l a b o r a t o r y  abas  a p a r t  r o g r a p b i c  a l l  y p o r e  s i i i c o a  oas  

t r e a t e d  a i  t b  H I  sod H,SfJ(  e n d  o e i g b e d  A sos I i  l o o s  i o  o e i g b i  o c c o r r o d  a f t e r

a o c b  a d d i t i o n  t b e a  HHO, o o o  a d d e d  e i t h  H I ,  a v i g o r o o a  r a a r t i o o  i ooh  p l a c e

•  • t b  c e o p l r t a  v o l o t i i i r o t  i o n  o f  the a l a n o o t  f t  • • •  c o e r l o d e d  that  h r  i «h a

•  a t  b o d  • • •  o f  • •  v a l u e  t o  t h i s  p a r t i c u l a r  d e t e r *  l o s t  i  on a l t e r  M  c a n n o t  b e  

s a a o o e d  t h a t  a l l  n e t  a l l  I t  s i i i c o a  p r e a e a t  I S  t b e  a a m p l e *  l a  i n  t h e  c r y s t a l l i n e  

o r  n o n r a r e m t  f t o  H I  I  f o r *

H r i l r h e ' * *  p r o p o n e d  o * a t b * d  i n  o b i c b  n  l i <  on  c o r b i d e  l a  e o l a t i  t i l e d  in  

a s t  m a n  n f  d r y  c h l o r i n e  g a s  a t  h i g h  t e n p e r  a t o r a a  He r e p o r t e d  t bo t •  1 1 i t  on 

d i o a i d o  i s  s o t  a t t a c k e d  he  11 o r  ' '  s t a t e d  t h a t  s i l i c o n  i s  v o l a t i l i s e d  a l

J 5 0 * C  no S i C I ,  b a t  t h a t  t b *  c a r b i d e  d o o a  n o t  r e a c t  o i t b  r b  l o r  i r e  be  1 on a

t o n p o r o t n r e  o f  * 0 0 * 1

( ! )  O* *  laefce • •*  1 1 , I .  I . .  ' B e a l *  Oe • ec a caal I ea at t l  I lean CarS lOe la  CacOac a a * a e .  l a n t c l i p  jab  f ,
i t l l  r i v is ».

( I )  S e l l .  a .  a , ,  * f l »  Cheat, a I a n s le a l* a l  Befceelaer n > t  * i e c | a l i .  OS« • f  I arSea tecS  I t .  aa o  < lose I ,

<•> nelteSe. I,, " tl. Icrc’ctlce nI Silica tcao Silicas anO C o lo .  (fees gig » » . Isva iaiVi,

<* )  * c * l n  , j .  I , ,  4 C e r r 'c lc M ir c  T r ea t i se  ea /s e c |n K  and f k c s r l i c i l  Gheatsfcy, eal. V I a . aaa. 
I ■■•■■■■ . tc » t»  ea* O n .  I M l e a .  i t t t .



( m  t k «  t a i l s  o f  t h i s  i n f o r m a t i o n ,  b u r e a u  o f  S t a a d a r d s  a a e p l e s  o f  s i l i c o n  

c a r b i d e  n e i g h i n g  S t o  10 a f  o o r a  h e a t e d  t o  c o n a l a a t  we i g h t  l a  a a t r o a a  o f  d r y  

c h l o r i n e  a t  3S0*C.  The l o o s e s  i n  e e i f k t  f o r  t h r e e  a a a p l a a  t h u a  t r o a t a d  

( 1 . 7 1 .  1 . 7 4 ,  1 . 74V)  a a r a  r e e a r k a k l y  c o a a t a a t  I t  i a  e v i d e n t  t h a t  c h l o r i n a t i o n  

o f  t i n  c a r b i d e  o i l !  y t a l d  r e p r o d u c i b l e  r a a o l t a  f o r  l o a a  i a  a a i ( h t ,  b a t  t b a r a  

i a  d o u b t  a a  t o  a h a t h o r  t h e  l o a a  i a  d a a  o a t  i  r o l y  t o  r a a o v a l  of  t b a  a i l i c o a .  

Tbo H u r a a u  o f  S t a o d a r d a  r e p o r t s  0 45* Fa p r o a a a t  t o  t h e i r  a i l i c o a  c a r b i d e ,  aooa  

a f  o b a c h  oay ba  v o l a t i l i s e d  a a  F e C l , .  On l y  t r a c o a  o f  i r o a ,  h o n e v e r ,  a a r a  found 

t a  t b o  t r a p  a a a b i n g a  an t b o  o f f  g a a  l i n e .  A l u m n u s  ( 0  29%) o a y  v o l a t i l i s e  aa  

A1C1( b a t  a a l y  i f  i t  o u s t s  a a  t b a  f r a o  o a t a l ,  a b a c b  i a  h i g h l y  u n l i k e l y .  Tba 

p r o s o a c a  o f  a i l i c o a  aa t b o  t r a p  a a s k t a g s  a n a  c o a f i r o a d  by a q u a l i t a t i v e  t o s t  

b a a o d  o a  t b a  b i a s  c o l o r  p r o d u c a d  by t b a  t a t e r a c t a o a  o f  a t  l i c o o o l y b d i c  a c i d  aad 
b e n i a d  t o o ,

S y n t h e t i c  a a o p l o s  p r e p a r e d  by n i x i n g  B u r e a u  o f  S t a a d a r d s  a i l a c e a  c a r b i d e  

( f r e e d  o f  a i l a c a a  aad a t l a c o a  d t o a i d a  by t r e a t o e a t  o a t b  n i t r i c ,  a u l f u r a c ,  aad 

h y d r o f l u o r i c  a c i d s  t o  c o a a t a a t  e e i f k t )  aad a t l a c o a  n a t a l  a c r e  a l s o  s u b j e c t e d  

t a  t b a  c b l o r i a a  t r e a t o e a t .  The s i l i c o n  a a o u a t t a g  t o  l a s s  t b a a  5* o f  t b a .  

| 0  o §  s y n t h e t i c  a a n p l a ,  mi q u a n t i t a t i v e l y  r e o o v e d  T h e s e  a a a p l a a ,  h o e e v e r  

do  n o t  d u p l i c a t e  t h e  c o n d i t i o n s  f ound  i a  t h e  a c t u a l  s a a p l e .

The p r o p o n e d  p r o c e d u r e  f o r  d e t o r n t a i a g  s i  l i r a s  aad a i l i c o a  d i o a i d o  i a  t b a  

c a r b i d e  i a  aa l o l l e e a  H e a r t  t b a  a a t a r i a l  a i t b  c b i o r i u a  aad  d e t e r a i a e  t b a  

l o a a  i a  o e i g h t  . A l s o  d e t e r  a  s e e  t h e  m o u n t  o f  l r  oa  o h i c k  l a  v o l a t i  I l i a d  ( b y  

a n a l y s i s  o f  t r a p  e e a b i a g a )  a n d  d e d u c t  t b i a  f r o a  t b o  l o a a  i a  a r i g h t  Tbo l o s s  

l a  l o i g b t  , c o r r e c t e d  f o r  i  r o a , r e p r e s e n t s  f r e e  a i l i c o a  N e a t ,  d o t o r a i a e  

s i l i c o n  nod s i l i c o n  J i u i i d e  t o g e t h e r ,  t b o  d o t a r o  t o  » t  l e a  b e i n g  b a s e d  o n  I o n a  in 

e e t g h t  ebon  a a a o p l a  i a  t r e a t e d  a i t b  n i t r i c ,  h y d r e f l a o n c  and s u l f u r i c  a c l d a .  

T h i s  I o n a  i a  n a i g b t  a i s u s  f r e e  a i l i c o a  y i e l d a  t b o  a i l i c o a  d i o a i d o  c o o  l a s t

M TKM INAT1M  W TWPKhT INC

J  C.  t b i t  a

T h e  H e a l t h  f ' h y a i t s  Do p e r t  s e a t  baa  r a q o e n t a d  t h a t  a o e t k o d  be d o v e  l o p e d  
f o r  t b o  d o t o r o t n a t  t o o  o f  n a o  i i q e e a t l t t e e  o f  t o r p o a t i o e  i a  a a a p l a a  o f  i s a t s a i  

s a t e d  a i r .  The a a o p l o s  o i l  I ba  t a k e s  t o  t b a  v i c a a i t y  o f  a o a c b i a a  t o o l ,  sod 

I t  i s  a n t i c i p a t e d  t h a t  t h e y  o a y  be  r a t h e r  h e a v i l y  c o a t  s a i a s t a d  m t b  g r a p h i t e

s o d  o i  1.
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A c o l o r i » * ( n r  a r t h o d  b u « d  o n  t h e  i n t e n s i t y  o f  a b l u r  t o l o r  d a « t l a p « < i  

b y  t h e  r e a c t i o n  b e t w e e n  t u r p e n t i n e  ami  v a n i l l i n  i n  a h yd r o c  h 1 o r  i c a< i d  s o l e  

t i o n  a n a  i nv a a t  i g a t  a  *1 l h i a  r a a c t i o n  l a  c o n d u c t e d  i n  a n  a l c o k o l i r  a i a d i u *  

m n e a  t h e  p r e t e n c e  o f  a a t a r  h i n d e r s  t h e  d e v e l o p m e n t  o f  c o l o r  Th e  r  oaaaon 

e a t  hod  o f  a e p e r r t m g  t u r p e n t i n e  f r o a  i t s  c o n t a m i n a n t *  n a m e l y  by a t e « a  

d i s t i l l a t i o n .  u i  u n d e s i r a b l e  b a c a u a e  i t  i n t r o d u c e s  a s t e r

T h i s  i n v e s t i g a t i o n  • * »  d i v i d e d  i n t o  t a o  p h a s e s  ( 1 )  t h e  s e p a r a t i o n  o f  

t u r p e n t i n e  f r om t h e  g r a p h i t e  and  o i l  m  t h e  s a m p l e  by s ame  m e t h o d  t h a t  a v o i d s  

t h e  i n t r o d u c t i o n  o f  v a t e r  i n t o  t h e  s a m p l e  a n d  ( 2 )  t h e  d e v e l o p m e n t  o f  s 

c h r o m a t o g r a p h i c  m e t h o d  f o r  t u r p e n t i n e

( n  p u r s u a n c e  o f  t h e  f i r s t  o b j e c t i v e  a s y n t h e t i c  s a m p l e  o f  15  p a r t s  o f  

t u r p e n t i n e  t o  i  p a r t  o f  g r a p h i t a  p l u s  o i l  v a i  d i l u t e d  t e n f o l d  a i t h  a l c o h o l  and 

p a s s e d  t h r o u g h  a 2 0  me c o l u m n  c o n t a i n i n g  a 2 i n  l e n g t h  o f  60 m e s h  s i l i c a  g e l  

T h e  g r a p h i t e  s a d  o i l  v e r e  r e t a i n e d  a t  t h e  t o p  o f  t h e  c o l u a n  b u t  m o a t  o f  t h e  

t u r p e n t i n e  p a s s e d  t h r o u g h  Mhen t h e  g e l  e s s  e a a h e d  e i t h  a l c o h o l  t o  r e m o v e  t h e  

f r a c t i o n  o f  t h e  t u r p e n t i n e  e h i c h  a a a  a d s o r b e d  a p a r t  o f  t h e  o i l  e a a  a l s o  

c a r r i e d  t h r o u g h  | n  a n o t h e r  t e s t  t h e  s a m p l e  v a a  d i l u t e d  t e n f o l d  e i t h  p e l r o l e u x  

e t h e r  In  t h i s  c a s e  t h e  o i l  e a a  n o t  c a r r i e d  t h r o u g h  b u t  a g r e a t e r  p o r t i o n  

o f  t h e  t u r p e n t i n e  e s s  a d s o r b e d

A 2 0  mm c o  1 umn f i l l e d  e i t h  2 i n  o f  f u l l e r  s e a r t h  e a a  u s e d  t o  f i l t e r  t h e  

s a m p l e  t h e n  a l c o h o l  e a a  u s e d  a i o d i l o e a t  v e r y  l i t t l e  t u r p e n t i n e  e a a  a d s o r b e d  

s a d  t h e  n a a l i  f r a c t i o n  e h i c h  e a a  a d s o r b e d  o a a  r e e . o v e d  by s u b s e q u e n t  e a a h i n g  

Ho  t r a c e s  o f  o i l  s e r e  u a s h e d  t h r o u g h  t h e  c o l u a n  a a  e a a  t h e  r a s e  e h e n  s i l i c a  

g e l  o a s  t h e  a d s o r b e n t  A d s o r p t i o n  g r a d e  a I u m i n u n  a s i d e  a l s o  p r o v e d  t o  be a 

s a t i s f a c t o r y  f i l t e r i n g  a g e n t  | t  ha a b e e n  c o n c l u d e d  t h a t  t h e  s a a p l e  c a n  

r e a d i l y  h e  p u r i f i e d  b y  t h i s  a e t h o d  f o r  c o l o r  i s c t  n r  a n a l y s i s

In s a  a t t e a p t  t a  d e v e l o p  a r h r o a a i  o g r a n h i r  a e t h o d  f o r  t u r p e n t i n e  r i p e r  i 

m e a t #  s e r e  p e r f o r m e d  e i t h  8 mm c o l u m n s  c o n t a i n i n g  a b o u t  12 i n  o f  60 a e a  h 
s i l i c a  g e l ,  t h r o e g h  e h i c h  a l c o h o l  t e r p e n t i n e  a ml p e t r o l e u a  e t  h e  r  -  t u r p e a t  I n r  

a o l u t i o a s  e a c h  c o n t a i n i n g  1 0 0  > o f  t u r p e n t i n e  e a r *  p a s s e d  A b o u t  5 t o  10 

p o  i o f  a i t r r g e n  p r e s s u r e  e o s  m a i n t a i n e d  a t  t h e  t o p  o f  t hr  c o l u m n  t o  o l d  i n  i n  

c r e a o i n g  t h e  f l o e  r e t e  p e t r o l  e o n  e t h e r  e o l a t i o n s  s e r e  far s o r t  s a t i s f a c t o r y  

t h a n  a l c o h o l i c  a o l u t i o m a  e i t h  r e g a r d  t o  f l o e  r a t e  A 1% s o l u t i o n  o f  v a n i l l i n  

t a  NT. 1 e a a  p a s s e d  t h r o u g h  t h e  c o l u m n  f o r  t h e  p u r p o s e  o f  f o r m i n g  a b l u e  c o l o r  

o i t h  t h e  t u r p e n t i n e  amd a l c o h o l  e a a  u s e d  t o  d e v e l o p  t h e  band  A v i s i b l e  bend 

o n n  o b t a i n e d  f r o m  a n  l i t t l e  a s  1 y o f  t u r p e n t i n e  H o s t  o f  t h e  b a n d s  f o r m e d ,  

h o e e v e r ,  s o r e  s e l l  e n o u g h  d e f i n e d  s e  t h a t  t h e i r  l e n g t h s  c o u l d  be  m e a s u r e d  e i t h  

n a y  d e g r e e  e f  a c c u r a c y

«• **• u♦ s • g 
( t it •
•  *  •  o

* •«  • • e •  •



f t  i s  b e l i e v e d  t b i t  f u r t h e r  work s i g h t  l e a d  t o  t h e  « a t  ab 1 i a bo s s  t  o f  
c o n d i t i o n s  u n d e r  which s h a r p l y  d e f i n e d  bands would be d e v e l o p e d .  The wid th  o f  
t h e  bands  s i g h t  t he n  be r e l a t e d  t o  t h e  q u a n t i t y  o f  t u r p e n t i n e  i a  t he  » a u p l e .  
At  t h i n  p o i n t ,  h owe ve r ,  t h e  i n v e s t i g a t i o n  was d i s c o n t i n u e d  b e c a u s e  o f  t h e  
p r e s s u r e  o f  o t h e r  work.  I t  a p p e a r s  p r o b a b l e  t h a t  t he  d e s i r e d  a a a l y a e s  can b e  
p e r f o r n e d  s a t i s f a c t o r i l y  by t he  c o l o r i n e t r i c  n e t h o d .

f

a c i d  p h t h a l a t e  were  e n a l y s e d  f o r  c a r b o n  
v a r y i n g  l e s a  t h a n  0 2% f r o *  t h e  c a l c u l a t e d  v a l u e .

•KTOUHNATIM CAB MM IN ZIBCtNlW PNTNALATK

J  c. White

C e r t a i n  t e a t  r e s u l t s  f o r  c a r b o n  in p r o d u c t i o n  a a n p l e a  o f  l i r c o a i u o  
p h t h a l a t e  w e r e  a t  v a r i a n c e  w i t h  t h e  a n t i c i p a t e d  v a l u e s  and  a q u e s t i o n  was 
r a i s e d  a a  t o  t h e  r e l i a b i l i t y  o f  t h e  c a r b o n  d e t e r n i a a t  i o n  on t h i s  t y p e  o f  
n a t e r i a l .  To t e s t  t h i s  p o i n t  two Bureau  of  S t a n d a r d s  a a n p l e a  o f  p o t a s s i o a

The r e  a n  I t  a we r e  s a t i s f a c t o r y  
On t h e  b a a i a  o f  t h e s e  

f i n d i n g s ,  t o g e t h e r  wi th t he  f a c t  t h a t  t he  prec  ia  ion o f  p r o  v i oua  c a r b o n  d e t e r o i  
n a t i o n s  on a i r c o n i u a  p h t h a l a t e  had  been s a t i s f a c t o r y ,  t h e r e  aeena t o  be l i t t l e  
q u e s t i o n  a a  t o  t he  r e l i a b i l i t y  o f  t h i s  carbon d e t e r  a i n a t  i  oa

T e s t a  we r e  ne a t  a a d e  t o  d e t e r n i a e  whether  the  n e t h o d  o f  d r y i ng  t h e  aaa i p l e  
( o v e r n i g h t  a t  150°C)  which i a  r e c e i v e d  in t he  fo rn  o f  a wet  cake,  waa s a t i s  
f a c t o r y .  A s a u p l e  aa r e c e i v e d  waa d i v i d e d  i n t o  f o u r  p o r t i o n s .  Each p o r t i o i  
waa d r i e d  by  a d i f f e r e n t  n e t h o d  t h e  d r i e d  n a t e n a l  waa a n a l y s e d  f o r  c a r b o i  
and s i r c e a i w a ,  and t he  C/ Zr  r a t i o  was  c o a p u t e d .  The r e a a l t a  were a s  f o l l o w s |

9«
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METHOD OF DRYING ATOMIC RATIO C/ It

O v e r n i g h t  a t  ISO'C •  21
3 hr  a t  150’ C 1 1 5
Ai r  d r i e d 8 34
Vacuun d r i e d 8 SS

S i n c e  t h e r e  i s  s o  s i g n i f i c a n t  d i f f e r e n c e  >■ t h e  C / Z r  r s t i e ,  i t  a n y  he 
c o n c l u d e d  t h s t  t h e  Method r e g u l a r l y  used f o r  d r y i n g  t h e  s e t  cehe  i s  a d e q u a t e  
s a d  t h a t  no s e r i o u s  e r r o r  i s  i n t r o d u c e d  by e s t e r  l o f t  i n  t h e  a s n p l e  s h e a  t h u s  
d r i e d .

N T U I I I M T I M  «T A MUNI IV RITUAL AT* IN IECYCLK U | V N

•  K. Miller

l a  t h e  s a r c o m a s  r e f i n i n g  p r o c e s s  e h i c h  i s  a o «  i n  t h e  p i l o t  p l a n t  s t a g e  

o f  d e v e l o p n e n t  s i r c o n i u a  i s  p r e c i p i t a t e d  f r o n  s o l u t i o n  by t h e  a d d i t i o n  o f  

• ■ n o n  i un  p h t h a l a t e  s o l u t i o n .  I n  s  l a t e r  s t e p  o f  t h e  p r o c e s s ,  t h e  a a n o a i u n  

p h t h e l a t e  i s  r e g e n e r a t e d  S i n c e  i t  i s  n e c e s s a r y  t o  a d j u s t  t h e  c o n c e n t r a t i o n  
o f  t h e  s o l u t i o n  b e f o r e  t h e  a a n o u i u n  p h t b e i e t e  c a n  be  r e c y c l e d  t o  t h e  p r e n p i  
t a t i o n  s t e p  a a m p l e  and r a p i d  Method o f  d e t e r n m i a g  p h t h a l a t e  r  one e n t  r e t  t o n  

e a s  r e q u i r e d

The  p o s s i b i l i t y  o f  u s i n g  c o n d u c t i v i t y  n e a s n r e n e n t a  a s  t h e  b a s i s  o f  t h i s  
d e t e r n i n a t i o n  e a s  f i r s t  c o n s i d e r e d  I t  e s s  f o u n d  t h s t  s  n a i i n u n  c o n d u c t i v i t y  

e u s  r e a c h e d  f o r  a s o l u t i o n  o f  a a n o a i u n  p h t h a l a t e  s h e a  t h e  s o l u t i o n  e s s  n o r e  

a l h a l i a e  t h e n  a pH o f  a b o u t  7 5 and t h a t  t h e  v a l o e  o f  t h e  o s s i e o n  c o n d u c t i v i t y  
d e p e n d e d  on t h e  c o n c e n t r a t i o n  o f  p h t h a l a t e  A w o r k i n g  c u r v e  e s s  c o n s t r u c t e d  
by p l o t t i n g  p h t h a l a t e  c o n c e n t r a t i o n  v e r s u s  n a i i s a s  c o n d u c t i v i t y ,  Bv n e o n s  o f  

t h i s  c u r v e  t h e  c o n c e n t r a t i o n  o f  a ny  p u r e  a n n o a i s n  p h t h a l a t e  s o l u t i o n  c o u l d  b e  
d e t e r n i n e d  by a d j a s t i a g  t h e  pH o f  t h e  s o l u t i o n  e i t h  a a n o a i u n  h y d r o n i d e  a n d  

M e a s u r i n g  t h e  c o n d u c t i v i t y  Hoee  vor  h i g h  r e s u l t s  eon  Id be  o b t a i n e d  i f  

a p p r e c i a b l e  c o n c e n t r a t i o n s  o f  i o n i t s b l e  i n p u r i t i e s  s e r e  p r e s e n t

One d i f f i c u l t y  e s s  c a n n e d  by t h e  h i gh  c o n c e n t r a t i o n  and r e s u l t i n g  h i g h  
c o n d u c t i v i t y  o f  the p h t h a l a t e  l i q u o r ,  which e s c o e d e d  0 012 n h o / c n ,  t h e  a a i i n o n  
s p e c i f i c  c onduc t a nc e  whi ch  c o u l d  be Measured by n e o n s  o f  the Leeds  and M o r t h r u p  

c o n d u c t i v i t y  b r i d g e  t h a t  u e s  a v a i l a b l e  T h i s  b r i d g e  was a l t e r e d  by t h e  i n 
s e r t i o n  o f  an a d d i t i o n s !  r a t i o  r e s i s t o r ,  t h u s  p e r n i t t m g  t h e  n s a « * r e s « n t  o f  
c o n d u c t i v i t y  i n  t h e  d e s i r e d  r a n g e  A c o n d u c t i v i t y  v e r s u s  p h t l i s l a t e  c o n c e n 
t r a t i o n  c u r v e  i s  s h o e s  i n  F i g  16
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FIG 16
CONDUCTIVITY VERSUS CONCENTRATION 

OF AMMONIUM PHTHALATE AT pH 7 .8 0 -7 .9 0

CONCENTRATION (MOLES PER LITER)
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A l t h o u g h  s a t i s f a c t o r y  r a a a l t s  a a r a  o b t a i n e d  abas s y a t h a t i c  s o l u t i o n s  a f  

a a a o a i u a  p h t h a l a t a  p r e p s  rad  by a d d i s c  h y d r o x i d e  t o  p b t b s l i c  a a b y d r i d a

e a r s  a a a l y i s d ,  a a a o b a r  s f  s a a p l a s  o f  r o c y c l s  l i q u o r s  gav e  u n u s u a l l y  b i f b  

c o n d u c t s n c a  r a s d i s f s .  F u r t h e r  s t u d y  i n d i c a t e d  t h a t  t b a  a b a o r a a 1 c o n d u c t a n c e  

v a l u e s  a a r a  daa t o  a h i g h  cone e a t  r a t  i o n  o f  ammonium c h l o r i d e  i n  t b a  l i q u o r ,  

c a n n e d  by i n c o m p l e t e  c a s h i n g  o f  t b a  t i r c o a i u m  p b t b a l a t a  p r e c i p i t a t e  a f t e r  

f i I t r a t i o n .

S i a c a  c o n d u c t i v i t y  n o a s a r a o a a t s  on a c t u a l  r e c y c l e  l i q u o r s  a a r a  sboaa t o  

bo o f  no v a l u e ,  a n e t  hod aas nough t  f o r  t b a  d o t o r a i n a t i o n  o f  p b t b a l a t a  i a  t h e  

p re s e n c e  o f  b i g b  c o n c e n t r a t i o n s  o f  aaaioaiuai c h l o r i d e .  A method baaed oa u l t r a 

v i o l e t  a b s o r p t i o n  aas n e a t  c o n a i d a r a d .  I b i s  o a t  hod, i s ,  o f  c o u r s e ,  s ^ > j « c t  t o  

c e r t a i n  d i  and ven t  agoa e h i c h  i t  aas hoped t o  a v o i d  by the uaa o f  c o n d u c t i v i t y  

a o a a u r a n c a t s . t h e r e a s  an i d e a l  m e th o d  eon i d  be ( 1 )  r a p i d ,  ( 2 )  c o n t i n u o u s  

r e a d i n g ,  and ( 3 )  c a p a b l e  o f  a p p l i c a t i o n  e i t h o u t  f i l t r a t i o n  o r  d i l u t i o n  o f  th e  

a o l u t i o n ,  th e  a b s o r p t i o n  u a t h o d  r e q u i r e s  f i l t r a t i o n  o r  c e n t r i f u g a t i o n  i n  

a d d i t i o n  t o  d i l u t i o n  and eon Id ba v e r y  d i f f i c u l t  ( a l t h o u g h  n o t  i n p o a a i b l a )  t o  

a p p l y  oa a c o n t i n u o u s  b a a i a .

Fo r  t h e  a b s o r p t i o n  measuremen ts i t  a a s  n e c e s s a r y  t o  c h o o s e  a a a v e l e n g t h  

a t  o h i c h  th e  t h i o c y a n a t e  i o n ,  a h i c h  nay  a l s o  be p r e s e n t ,  does n o t  i n t e r f e r e .  

Measurem en ts  ea rs  made o f  t h e  u l t r a v i o l e t  a b s o r p t i o n  s p e c t r a  o f  t h e  t h i o c y a n a t e  

and p h t h a l a t e  i o n s  i a  aqueous s o l u t i o n s  o f  p o t a s s i u m  t h i o c y a n a t e  cad  po ta s s iu m  

h y d r o g e n  p h t h a l a t e .  The s p e c t r a  a re  p l o t t e d  i n  F i g .  17 ( I  and I I ) .  From theae 

c u r v e s  i t  appea rs  t h a t  a t  s ay  a a v e l e n g t h  l o n g e r  t h a n  260 as  t h e  t h i o c y a n a t e  

i o n  a o u l d  no t  i n t e r f e r e .

The e f f e c t  o f  pH on a b s o r p t i o n  o f  t b a  p h t h a l a t e  i o n  aaa a l a o  d e t e r o i a e d  

b y  measu r ing  the  a b s o r p t i o n  o f  amuoaiun p h t h a l a t e  i a  eaceas ammonium h y d r o a i d e  

(pH  1 0 . 1 )  and c o m p a r i n g  t h e  r e s u l t i n g  s p e c t r u m  ( F i g .  17,  I I I )  a i t h  t h a t  o f  

p o t a s s i u m  h y d r o g e n  p h t h a l a t e  ( F i g .  17 ,  I I )  i n  s l i g h t l y  a c i d  s o l u t i o n .  A 

d e f i n i t e  s h i f t  o f  t h e  o b s o r p t i o n  c u r v e  aaa n o t e d ,  ahacb i n d i c a t e d  t h a t  the pH 

m u s t  be a d j u s t e d  b e f o r e  t h e  a b s o r p t i o n  u a t h o d  can be used .  No f u r t h e r  s h i f t  

o f  a b s o r p t i o n  a a s  o b s e r v e d  i n  a o l u t i o n s  a h i c h  aa re  a o r e  b a s i c  t h e n  pH 10. 

T h i r t y  drops  o f  1 i  ammonium h y d r o a i d e  p e r  100 ml o f  d i l u t e  aumarn ium p h t h a l a t e  

s o l u t i o n  aaa found  t o  a d j u s t  the pH t o  a p p r o x i  m a to l  y 10 .1 .  The a l k a l i n i t y  o f  

a l l  subaeqeea t  t e a t  e o l a t i o n s  aaa so a d j u s t e d .

From c u rv e  I I I  o f  F i g .  17 i t  i s  e v i d e n t  t h a t  a a a v e l e n g t h  o f  271 am a o u ld  

bu  s u i t a b l e  f o r  q a e a t i t a t i v e  a b s o r p t i o n  a s a a o r e a e a t a , s i n c e  t h e  s p e e t r a n  i s
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FIG.17
ULTRAVIOLET ABSORPTION SPECTRA

X  -  POTASSIUM THIOCYANATE IN WATER 
2X -  POTASSIUM HYDROGEN PHTHALATE IN WATER 

TEL -  AMMONIUM PHTHALATE IN AQUEOUS AMMONIUM 
HYDROXIDE
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r e a s o n a b l y  f l a t  i n  t h i s  r e g i o n  and t h i o c y a n a t e  does n o t  a b s o r b  The p r o b a b l e  

ra n g e  o f  p h t h a l a t e  c o a c e a t r a t i o a  i n  t h e  r e c y c l e  l i q u o r ,  f u r t h e r m o r e ,  i a  s uc k  

t h a t  d i l u t i o n s  o f  1 t o  1000 s h o u l d  be  u s e d  f o r  d e n s i t y  a e a s a r e a a a t s  a t  271 OM■

A e o r k i n g  c a r v e  r e p r e s e n t i n g  t h e  change o f  o p t i c a l  d e n s i t y  e i t h  change 

i a  c oncen t  r a t  ieai  o f  p h t h a l a t a  a t  pH 1 0 . 9  and 271 an* eaa c o n s t r u c t e d  ( F i g .  I t ) .  
The c a r v e  eas t e s t e d  by a d d in g  eac as s  nan o n io n  h y d r o x i d e  t o  n e i g h e d  q u a n t i t i e s  

o f  p h t h a l i c  a n h y d r i d e ,  d i l a t i n g  t o  a d s f i m t a  vo l o a n , a n d  n e a s n r i a g  t h e  

o p t i c a l  d e n s i t i e s  o f  the  s o l u t i o n s  b o t h  n i t h  and u i t k o o t  t h e  a d d i t i o n  o f  NH4C1 

and NH4SCN. I n  a v e r y  case ,  t h e  a e a s o r e d  d e n s i t i e s  no r e  i a  c l o s e  agreearaat  

e i t h  t h o s e  f o r  t h e  c o r r e s p o n d i n g  con  c e n t  r a t i o n s  as r e n d  f r o a  t h e  s t a n d a r d  

c u r v s .  An an a d d i t i o n a l  c h e c k ,  a e a s o r o a e a t s  no re  node  o n  t o o  s a a p l e s  o f  

r e c y c l e  l i q u o r  i n  e h i c h  p h t h a l a t e  h a d  been d e t e r o i a e d  b y  t h e  l e a d  a c e t a t e  

a e t h o d . ( *> The  r e s u l t s  are ahonn i n  T a b l e  17.

TAH.K 17

•n te ro lo o d  C o n cen tra tio n  o f p h th a la te

SAMPLE MO-
LEAD ACETATE METHOD* SFEC1B0GNAPM1C METHOD
. ( s o le s  per l i t e r ) (ae lea  per l i t e r )

0 . 3 3 3 0 . 3 3  0

f g 0 . 3 2 1 0 . 3 S 7

*The v a lu e *  d a t e r a is e d  by lb #  la u d  a c e ta te  n a tb a d  e a r *  r e p o r te d  i s  t o r e #  o f  p e rce n t  
p k th e lo te .  Ia  th e  c e a v e re te e  te  m o la r i t y ,  a d e n s i ty  v a le *  e f  l  05  f a r  th e  ea ue e ie e  
p h th a la te  eaa u s e d .

The a c c u r a c y  e h i c h  caa g e n e r a l l y  be e x p e c te d  o f  aa u l t r a v i o l e t  a b s o r p t i o n  

a e t h o d  i s  o f  t h e  o r d e r  o f  1 t o  2%•  It e i  11 be o b s e r v e d  t h a t  i a  t h e  case o f  

s a n p l a  1 ,  t h e  t o o  M e th o d s  c h e c k  each  o t h e r  e i t h i a  t h i s  r a n g e .  I a  the o t h e r  

c a s e ,  t h e  c h e c k  i s  n o t  s a t i s f a c t o r y ,  s a d ,  i a  aa e f f o r t  t o  f i n d  th e  caaao o f  

t h e  d i s c r e p a n c y ,  t h e  d e t e r m i n a t i o n  o f  p h t h a l a t e  by t h e  l e a d  a c e t a t e  a e t h o d  i n  

a a a p l e  I ,  i a  b e i n g  r e p e a t e d .

( | )  o v a rh a la a r .  L- O . ,  sad  O v ia a * .  I .  I . ,  C b a e t re l 0 * t a r a ie e t te e  e /  pb the  l e t *  / a n ,  Oah a id s *  n a t io n a l  
la b  a* a te *  r ,  T * l»  S i t e .  Y -tO J (S o * . I f .  IS # # ) .
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F IG .18
OPTICAL DENSITY AT 271 MILLIMICRONS 
VERSUS CONCENTRATION OF PHTHALATE 

IN AQUEOUS AMMONIUM HYDROXIDE

CONCENTRATION (MOLES PER LITER M ICf4)



W h i l e  t h e  r e s u l t s  a r e  e n c o u r a g i n g ,  i t  c a n n o t  ba  s a i d  t h a t  the  a k a o r p t  i o n  
n e t  hod b a a  baaa  proved  in  a c t a a l  p r a c t i c e .  F a r t h e r  c h e c k  a e a s u r e a e a t s  w i l l  be 
aade  on a a a ip la a  o f  r e c y c l e  l t q a o r  fo r  e h i c h  p k t h a l a t e  c o n c e n t  r a t i o n s  a r e  k a o e n  
aa soon  a a  t h e s e  e o l a t i o n s  b e c o a e  a v a i l a b l e .

The r e c o s a e n d e d  p r o c e d u r e  i s  aa  f o l l o e a  A S - a l  a a a p l e  o f  i k e  r e c y c l e  
l i q u o r ,  w h i c h  i s  u s u a l l y  0 3 tc- 0 6 If i n  p h t h a l a t e ,  i s  d i l a t e d  t o  250 a l .  A 
S - a l  a l i q u o t  o f  t h e  r e s u l t i n g  s o l u t i o n  i s  p i p e t t e d  i n t o  a 1 0 0 - n l  v o i a n e t r i c  
f l a s k ,  30 d r o p s  o f  1 1 a a a o n i a r  h y d r o i i d e  i s  a d d e d ,  and  t h e  e o l a t i o n  i s  d i l a t e d  
t o  t h e  a a r k  w i th  d i s t i l l e d  w a t e r .  The o p t i c a l  d e n s i t y  i a  then  a e a a a r e d  a t  271 
a** by a e i a s  o f  a Beckaaa  a p e  c t  r o p h o t  o a e t n r  (M ode l  DU) w i t h  a h y d r o g e n  • l e a p  
u l t r a v i o l e t  l i g h t  s o u r c e .  T h e  p h t h a l a t e  c o n c e a l  r a t i o n  o f  t h e  a o l a t i e a  i s  
d e t e r a i a e d  by r e f e r e n c e  t o  t h e  work ing  c a r v e  ( F i g .  It), and the  c e a c e n t  r n t  i  on 
o f  t h e  o r i g i n a l  r e c y c l e  l i q u o r  c a n  be c a l c u l a t e d  by a u H i p l y m g  t h e  a e a a a r e d  
c o n c e n t r a t i o n  by 10*,  t h e  d i l a t i o n  f a c t o r  The n e t  hod i s  n o t  a p p l i c a b l e  in 
t h e  p r e r  .-ace o f  o t h e r  i o n s  w h i c h  a b s o r b  a p p r e c i a b l y  a t  271 om

WETBW1NATI0N OF AM8NIUI III A B M 1U I PI TWA LA 1* I H I I T I M

f .  K. M i l l e r
«

In  t h e  t i r c o n i u e  r e f i n i n g  p r o c e s a  t h e  l i r c o n i a a  i s  p r e c i p i t a t e d  aa  t h e  
hydrous  o x i d e  by the  a d d i t i o n  o f  aa  e i c e s a  o f  aaaon  iwa h y d r o x id e .  For  c o n t r o l  
p u r p o s e s  i t  i a  n e c e a s a r y  t o  be a b l e  to  d e t e r a i a e  t h e  m o u n t  o f  e s c e a a  saunoatao  
h y d r o x i J a  c o n t a i n e d  in  t h e  f i  I t r e t e  e k i c k  a l s o  c o n t a i n s  e k igk  c o n c e n t r a t i o n
o f  a a a o a i a a  p h t h a l a t e .

A s i a p l e ,  e a s i l y  a p p l i e d  a e t h o d  was d e v i s e d  f o r  d e t e r a i n i a g  t h e  e x c e s s  
a a a o n i a a  h y d r o x i d e  in  an a a a o a i a a  p h t h a l a t e  s o l u t i o n  I t  was expo r i  went  a l  1 y 
e s t a b l i s h e d  t h a t  the  pH o f  s a c k  a s o l u t i o n  i s  a f u n c t i o n  o f  the  c o n c e n t r a t i o n  
o f  aauKiaiaa h y d r o x id e  and f a r t h e r  t h a t  the pM i s  l i t t l e  e ' f e c t e d  b* d i l a t i o n

A s t a n d a r d  c a r v e  was c o n s t r u c t e d  by p l o t t i n g  t h e  pH o f  a 4 .1  M a a a o o i u .  
p h t h a l a t e  s o l u t i o n  t o  which an e x c e s s  o f  a a a o a i a a  h y d r o x i d e  r a n g i n g  f r o a  0 t e  
101 was a d d e d .  By r e f e r r i n g  t h e  pH o f  an aaaoo iwa p h t h a l a t e  a a a e a i a a  h y d r o x 
id e  e o l a t i o n  t o  t h i s  working  c a r v e  (F ig .  19) ,  t h e  p e r c e n t a g e  o f  e x c e s s  ibmoim 

h y d r o x i d e  c a n  be r e a d i l y  d e t e r a i a e d  The a c t u a l  c o n c e n t r a t i o n  o f  the  p h t h a l a t e  
ove r  a w i d e  r an g e  o f  c o n c e n t  r a t  t e n s , is  n o t  a c r i t i c a l  f a c t o r
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FIG 19
pH VERSUS PERCENT EXCESS 

AMMONIUM HYROXIDE IN 0 .7  MOLAR 
AMMONIUM PHTHALATE

EXCESS AMMONIUM HYDROXIDE (PERCENT)

•  • •
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•tnsaiM TiM  «r

J .  R L«nd and V K M i l l a r

E f f o r t s  l i f t  b o s  ■ a a d e  t o  o v e r c o o e  d i f f i c u l t i e s  o o c o o o t o r o d  i s  t be 

a n a l y s i s  o f  b o r on  c a r b i d a ,  boron  n i t r i d e  and o t h e r  b o r o a  c o n t a i n i n g  S M t o r i a l s  

f o r  b o r o n .  T h i s  o o r k  b o s  boon  c l o s e l y  c o r r e l a t e d  e i * b  t h e  r o u t i n e  s a a l y s i s  o f  

s a a p l e s ,  a n d  f o r  t b i a  r e a s o n  i t  i a  d i a c e a n e d  u  t b e  a e c t l e a  " A n a l y t i c a l  

S e r v i c e  l o r b  f o r  NEPA" o n  p 110

■TAMILI TT T I I T I  M  A S IL irO M  MIL IN CONTACT t i l l  f t • • I I *

V J  Ross  and J .  C O b i t s

At  t b e  r e q u e s t  o f  t h e  ARP E s p e r i u e a t a l  E n g i n e e r i n g  Group an i n *  e a t  i g a t  t ea 

• a *  n u d e  e f  t h e  s t a b i l i t y  o f  Dos C o r n i n g  S t  I i c o a e  O i l  < DC S50)  i n  t b e  p r e aea . - e  

o f  s o d  i un a t  e l e v a t e d  t e a p e r a n r e i  T b i a  n o t a r i a l  i a  a c l e a r ,  s l i g h t l y  . 

y e l l e e t s b  l i q u i d  o f  t i c e p t i e n a l  b e a t  s t a b i l i t y  and i t  ba a  a b i g b  r e s i s t a n c e  t e  

o u i d a t i a a ,  a loe v o l a t i l i t y  and a h i g h  f l a s h  p o i n t  ( 600  f n i a m s n )  R e r a s a e  
e f  t h e s e  p r o p e r t i e s  i t  i s  b e i n g  c o n s i d e r e d  a a  a  p r e s s u r e  t r e a s o n  t i n g  a g e n t  

i n  e q a i p n e a t  in u b i c b  t b e  r i  1 sou Id be i s  c o n t a c t  s t t b  s e d l s a  n a t a l  a t  teeipe r  • 
a t u r e a  e f  30& t e  3 5 0  F I n  t h e  e v e n t  e f  c e r t a i n  t y p e s  a f  f a i l u r e  e f  t b e  

a p p a r a t u s  hove ver  t b e  o i l  eon Id be i n  c o n t a c t  e i  t b  s e d t a n  a t  c o n s i d e r a b l y  

h i g h e r  t e a p e r a t u r e a  T b i a  i n v e s t i g a t i o n  n a n  a a d e  b e c a u s e  e f  t b e  p o s s i b l e  
e i i s t e n c e  e f  an e a p l e a i e n  b a i a r J  or  o f  r e a c t i o n s  e b i c b  t h o u g h  l e a s  v i o l e n t  
o i g b t  p r o d u c e  d e l e t e r i o u s  e f f e c t s

I a  o r d e r  t a  e m u l a t e  c o n d i t i o n s  a p p r o a c h i n g  t h e s e  e b i c b  o t g b t  be e a  

c o u n t e r e d  i a  t b e  c a s e  o f  a a  a p p a r a t u s  b r e e b d o e a  s a a p l e s  o f  a i l  a n d  a u d i o s  
s e r e  b o a t e d  t o g e t h e r  a t  t e a p e r a t u r e a  u p  t e  1OS0 F F o u r  t e s t a  u e r e  a a d e

E i p e n a e o t  1 O i l  a l a o e  s h o r t  p e r i o d  b i g b  t e a p e r a t u r e  

E a p e n a e a t a  2 and 3 O i l  p l u s  s o d i u u  s h o r t  p e r i o d  h i g h  t e a p e r a t u r e  
Fa per  l sen t 4 O i l  p l u s  sod i no long p e r i o d  l oo  t e a p e r a t u r e .

I n  e a c h  e a p e r i n r a t a l  r u n  t b e  s a o p l e  e a a  p l a c e d  i a  a t e s t  t u b e  u a d e r  an  e t a  as  > 

p b e r e  e f  b e l i u o  i s n e r s e d  t a  a l e a d  b a t h  b e h i n d  a b r i c k  b a r r i c a d e  n o d  v i s a e d  

i n d i r e c t l y  by a e a a e  e f  a  o t r r o r  T e a p e r a t u r e a  e a r s  o e a s u r e d  by a  t h e r a o c e u p l e  

e b i c b  e a a  l a a e r t e d  i n t o  t b e  o i l  Tbe s u p e r  i asco t a l  o b s e r v a t i o n s  a r e  g i v e n  i n  
T a b l e  1«

I N
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TABLE IB

B U b l l l t f  a f  S i l i c a s *  t i l  (BC SSB) l a  C o a la c t  t i l l  M l u

EXPT. 4 .U F T  S AMD J

I  a l OIL. NO SODIUM *  a l O IL . 4 . 1 g SODIUM S a l  O IL . • .  1 g SODIUM

o*> r * li* * ;
1 0 4

( I n t O  a a  a i  I (Into o a a i l

om a a r fa c a  a f  a d ;  aa  
ia d ie a t ia a a  a f  r a a c t ia a  
l a l a l

aa a a rfa c a  a f  a t l ; 
te a p a ra ta ra  a a ia t a ia a d  
fa r  4 hr sad tb a a  tabs  
ra a a ra d  f r a a  h a d * ;  aa  
r i a i h la  ehaaga a  a t ad

F i r s t  is d t r a t i

Faaaa sb a#r*ad

Stsady hat I tag  a b a a rs a d

O il hags* 
a l i * t l y

P ra ia  a* a r a t a l * '

T H  a f  a i l  had r a l a t t l i t # < • a t  MW a f  a i l  had  
• a l a t i l i a a d .  a a d ta ara a id a a  aaa * t a c

d a f t a i t a ly  hr

O il  ha Id a t t h i a  t Faaiag  caaaad. r a a id a a
ta r s  f a r  IS a t t  sad thaa

A lta r  |4  a ta  a t  t h t a  
Caspar a ta ra  a t l  aaa ra  
•a ra d  f r a a  h a th ,  laapa  

% f aa d ta a  a h a a rra d  h a t  
aa aa at appa arad  t a  ha 
a l ig h t  ly  la a a  t h a t  ha - 
fa r#  h a a tta g

haaidaa i a i l  v a ry  r ia c a a a ,  
I -S IS

O il had p a ly a a n a a d  la t a  Dal appaarad aachaagsd; 
h ard , a t l y ,  r r y a t a l -  aadtaa a a g rs g a ta d  ta
I lk a  a a l id ;  s a d i a a a t i l l  aaa aaaa 
p ra a a a t aa a w t a l .

• A f t a r  r a a l t a g  ta a t la a  t a  ra s a  t
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I t  i s  e v i d e n t  t h a t  t l w  p r e s e n c e  o f  i o d i a  i n  th e  o i l  a t  1 0S 0 e F caaaad  th e

o i l  t o  s o l i d i f y  oa  c o o l i n g .  The s o l i d  f o r a s d  i s  e x p e r i m e n t s  2 sa d  3 « * s  o i l y

i a  a s t a r a ,  s a d  i a d i v i d a s l  p a r t i c l o s  a e r o  r o s i s t s a t  t o  c r a s h i n g  k s t a o o n  t  ho 

f i n g e r s ,  i a s o l a b l e  i a  a a t s r  sad  a l c o h o l ,  s a d  oa 1 y s l i g h t l y  s o l u b l e  i a  a c s t o a o .  

A q a s l i t a t i o s  t o s t  s h o o e d  t h e  p re s e n c e  o f  s o d i a a .

A q u a l i t a t i v e  t o s t  f o r  h y d r o g o a  a s d e  o a  t h e  f a n e s  l i b e r a t e d  i n  e x p e r i m e n t  

3 gave n e g a t i v e  r s s a l t a .

The lump o f  s o d i a m  e s s  r e a o v e d  f r o a  t h e  o i l  i n  e x p e r i a r a t  4 .  sad th e  o i l

o a s  t h en  shaken e i t h  e n t e r  t o  e x t r a c t  s a y  s o d i a a  t h a t  n i g h t  b e  r e a c t e d .  T h i s

e a t e r  e x t r a c t  e s s  b a s i c  e h e r e a s  th e  e a t e r  e x t r a c t  f r o o  t h e  o i l  f r o a  e x p e r i a e a t  

1 e s s  n e u t r a l .  T h i s  f a c t  i n d i c a t e s  a p o s s i b l e  r e a c t i o n  o f  s o d i a a  e i t h  t h e  

o i l ,  e v e s  a t  t h e  c o m p a r a t i v e l y  l o e  t e a p e r a t e r e  ( 4 S 0 * F )  r e a c h e d  i n  t h i a  t e s t .

The  r e s a l t s  o f  t h e s e  e x p e r i a e n t s  i n d i c a t e  t h a t  S i l i r o a e  O i l  DC SSO l a  

s t a b l e  m  t h e  p r e s e n c e  o f  s o d i a a  a t  400 t o  7 0 0 ° F  f o r  s h o r t  p e r i o d s  a n d ,  t h e r e 

f o r e ,  can s a f e l y  bo e m p l o y e d  as  a pre  asa r e - t  r  a a s a i t t  i s g  a g e n t .
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9 . SERVICE ANALYSES

(•NIC ANALYSIS — SHIV ICC SUUP

J . V . R obinson

The g r e a t e r  p o r t  o f  the  i n c r e a s e d  work load e v i d e n c e d  d a r i n g  t h i s  q u a r t e r  
i s  a t t r i b u t a b l e  t o  t h e  a c c e l e r a t e d  a c t i v i t y  o f  t he  M a t e r i a l s  C h e a i s t r y  D i 
v i s i o n .  Samples  front X-lO s o u r c e s  a c r e  a l s o  a n a l y s e d .

The l a b o r a t o r y  i s  n o t  i n  p o s s e s s i o n  o f  a p r e c i s i o n  Doe R e c o r d o a a t i c  
T i t r a t o r .  I t  i a  a n t i c i p a t e d  t h a t  t h e  p o t e n t i o a e t r i c  t i t r a t i o n s  t h a t  a r e  a c 
q u i r e d  f o r  a l a r g e  n u a b e r  o f  u r a n i u a  a n a l y s e s  a s  s e l l  a s  o t h e r  t i t r a t i o n s  
w i l l  be a e d e  much f a s t e r  and w i t h  g r e a t e r  a c c u r a c y  when t h i s  i n s t r u m e n t  i s  
e a p l o y e d .

Soae d i f f i c u l t y  e a a  e x p e r i e n c e d  i n  t he  a n a l y s i s  for  a r s e n i c  i n  s y n t h e t i c  
l e a c h  s o l u t i o n s  c o n t a i n i n g  u r a n i u a ,  v a n s d i u a ,  s r s e n i c ,  i r o n ,  and p h o s p h a t e .  
The a o s t  e x p e d i e n t  method o f  a n a l y s i s  a p p e a r e d  t o  be t h a t  i n  whi ch  the a r s e n i c  
wes s e p a r a t e d  a s  t h e  s u l f i d e  and w e i g h e d .  A t t e a p t s  t o  s e p a r a t e  t he  a r s e n i c  
e i t h e r  a s  A s , S t  a r  As}S , ,  however ,  f a i l e d  to y i e l d  c o a p l e t e  p r e c i p i t a t i o n  o f  
t h e  s u l f i d e s  u n l e s s  t h e  i n i t i a l  p r e c i p i t a t e  was f i l t e r e d  o f f ,  t h e  f i l t r a t e  
h e a t e d ,  and  a s e c o n d  p r e c i p i t a t i o n  a a d a . ' T h i s  s e c o n d  p r e c i p i t a t i o n  was 
u a d e b i r a b l e  b e c a u s e  i t  was t i a e - c o n s u a i n g  and a l s o  b e c a u s e  an  a p p r e c i a b l e  
a a o u n t  a f  s u l f u r  p r e c i p i t a t e d  w i t h  t h e  a r s e n i c  s u l f i d e  when t h e  f i l t r a t e  was 
h e a t e d ,  t h u s  c o a p l i c a t i n g  t h e  w a s h i n g  and  p u r i f i c a t i o n  o f  t h e  p r e c i p i t a t e .  
In a d d i t i e n ,  b e f o r e  t h e  f i l t r a t e  f r o a  t h e  f i r s t  p r e c i p i t a t i o n  was h a s t e d  t he  
p r e s e n c e  o f  an  e x c e s s  o f  o x i d i s i n g  o r  r e d u c i n g  r e a g e n t  — d e p e n d i n g  on whe t her  
A«,S,  o r  AsySj  was  s o u g h t  — had t o  be a s s u r e d  t o  a v o i d  t h e  p r e c i p i t a t i o n  o f  
a a i x t u r e  o f  t h e  s u l f i d e s .  U n t i l  a s a t i s f a c t o r y  a l t e r n a t e  p r o c e d u r e  i s  
de ve l opad ,  a r s e n i c  w i l l  be s e p a r a t e d  by d i s t i l l a t i o n .

Boron i n  c o n c e n t r a t i o n s  o f  t h«  o r d e r  o f  0 . 5  ppa was d e t e r a i n e d  in a a a p l e a  
o f  g r a p k i t a .  f i t h  s l i g h t  m o d i f i c a t i o n ,  t h e  a e t h o d a  d e s c r i b e d  by N s f t e l ^ 1  ̂
and by S t a p l e  e t  e l . ' * )  were  f ound  t o  be a d e q u a t e  f o r  a s k i n g  t h e s e  d e t e r m i -  
n a t i o n s .  T h e s e  a e t h o d s  a r e  b a s e d  on  t h e  i n t e n s i t y  o f  t h e  c e l e r  c o a p l e x ,

( I )  M l t l ,  J  a . ,  - c e l e . t w a l . t r  M a . a 4 e t e . a u e v  tew e f  P e te s .*  fad  f a g .  Cfcea S e a t .  f d .  I t ,  » ( I M S )
<*) S te e l e ,  a e t e k e l i ,  I  0 . ,  S a l . e e  f . ,  ea4  S la v a .  S . g f a t t e d  f a r  l i t  f a t a r a u e t t e e  e /  f e r a e  ut 

I f,, f e w e r • A-1SSS (B e . .  IS. ISSS).
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c u r c u a i n - b o ro n , which as p r o d a c r d .  The i d t q a a c y  o f  these M l h o d i  t u  proved  

by th e  " s t a n d a r d  a d d i t i o n "  t e c h n i q u e .

The a s c o r b ic  a c id  o e t k o d  developed by R o t h e a b e r g e r  and G r i a e a . t * )  o b ic h  

i s  c o a n o n l y  aaed for  the  c o l o r i a e t r i c  d e t e r a i i a a t i o o  o f  a o d e r a t e l y  l o o  co n -  

c c a t r a t i o n a  o f  a r a a io o ,  oaa fowad to  be a p p l i c a b l e  t o  a o l o t i o a s  c o n t a i n i n g  ana 11 

q u a n t i t i o a  o f  vaaadian  p r o v i d e d  t h a t  t a r t a r i c  a c i d  oaa added to the aqueous  

phase (70%  s a t u r a t e d  w i t h  c a l c i a n  n i t r a t e )  to p r e v e n t  e a t r a c t i o n  o f  v a a a d i a n  

i n t o  t h e  d i e t h y l  e t h e r  phaae a l o n g  w i t h  the a r a a i a a .  When, however,  a f a i r  

a a o a a t  o f  v a a a d ia n  oaa p r o a o n t  ( 1 0  ng or  a o r e )  , t h i s  procedure  f a i l o d  to 

p r e v e n t  o a t r a c t i o a  o f  s i g n i f i c a n t  ananats o f  tha  v a a a d ia n  by the e t h e r  u n less  

tbe aqueous phaae oaa c o n p l e t e l y  s a t u r a t e d  w i t h  c a l c i a n  n i t r a t e .  A c c o r d i n g l y ,  
the p ro c e d u r e  o f  Rothenberg er end G r in *a  oaa n o d i f i e d  by b r in g in g  the c a l c i a n  

n i t r a t e  c o a c e n t r a t i o a  in  th e  aqueous phaae to s a t u r a t i o n  p r i o r  to the a d d i t i o n  

o f  t a r t a r i c  a c i d  and the  o t h e r  e a t r a c t i o n .  U n d e r  such c o n d i t i o n s  t h e  e a 
t r a c t i o n  o f  vaaadioo oaa i n h i b i t e d  ao t h a t  no i n t e r f e r e n c e  oaa en countered  in  

the d e t e r n i n a t i o a  o f  a m n i o n .

The c ad n iu n  c o n c e n t r a t i o n  o f  a i l v e r - c a d n i o n  a l l o y s  has been d e t e r o i a e d  

p o l a r o g r a p h i c a l l y .

C o l o r i n e t r i c  a e th o d s  have bean adapted  t o  t h e  de te r m  n e t  ion o f  v e r y  

loo c o n c o n t r a t i o n a  o f  cooponenta  coanonly found in  r o r r o s i o a - t e a t  s o l u t i o n * .  

U s i n g  th o s e  ae th o d s ,  the  f o l  l o s i n g  e l e n e n t s  can ho r e a d i l y  d e t e r a i a e d  shea  

p ro ao n t  i n  vaouats as loo as 2 y f 25 a t :  Fe, A l ,  N a . Ho, Mo, i ,  Cu, and F t

1 1 0 -1 1 3
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R. L- BcCete ben

CHEMICAL ANALYSE*

• H I M  N U r a l u t l M i .  One o r  a o re  s o d iu a  c o n t r o l  i t a p l t i  > 1 1  i n c l u d e d  

w i t h  i t c h  g ro u p  o f  r u g o la r  a a a p lo a  a n a lyse d  f o r  a o d iu a  by aaaaa o f  th e  Becluaan 

f l a a a  p h o t o e e t e r .  In  a l l ,  3S auch  a a a p lo a  o a ra  a n a ly s e d  d u r in g  t b i a  q u a r t e r .

A t  one  t i a e  d u r in g  the  p e r i o d  i t  bacaaa e v i d e n t ,  th ro u g h  t a a t  re an I t  a f o r  

c o n t r o l  a a a p la a ,  t h a t  t b i a  d o t a r a i a a t i o n  uaa o u t  o f  c o n t r o l .  The d i f f i c u l t y  

aaa e v e n t u a l l y  t r a c e d  to  th e  n e e d  f o r  r e p l a c i n g  t h e  a a p l i f y i n g  tu b e a  o f  t h e  

ape c t  r o p h o to e e  t e r  ; ehen th e  r e p la c e a e n t  v i a  a a d e  n o  f u r t h e r  d i f f i c u l t y  o n e  

e n c o u n t e r e d .

C a rb o n a te  be te r  a  1 an t  l e a n . F o r  aoae t i n e  i t  b a a  been a p p a re n t  t h a t  t h e r e

i a  a b a r e l y  p e r c e p t i b l e  p o o i t i v e  b ia a  i n  the  t e a t  r e a u l t a  on c o n t r o l  a a a p lo a  

f o r  th e  c a r b o n a te  d e t e r a i n a t i  on i a  th e  lo e e a t  ra n g e  e f  c o n c e n t r a t i o n  ( f a p p r o n i -  

a a t e l y  O .b  n g / a l ) .  In  th e  h s g h e a t  range  f o r  w h ic h  c o n t r o l  a a a p lo a  e e re  auL> 

a i t t e d  ( a p p r  o x ie a t  e l  y 3 0 a g / a l ) ,  a b ia a  e f  e q u a l  a e g a i t u d e  b u t  o f  o p p o a i t e  

a ig . i  ban  been  o b a e rv a d .  A t t e a p t a  e re  b e in g  a a d e  t o  c o r r e c t  the  d i f f i c u l t y ,  

e v e n  t h o u g h  th e  d ia c  re  pane i e a  a r e  an a a a l l  aa t o  he e f  a l i g h t  p r a c t i c a l  

i a p o r  t a a c e .

t i r a a l a a  be t e r  a ia a t  le a n  U r a a iu a  c o n t r o l  a a a p lo a  e e r e  p re p a re d  by d i a a e l v *  

ia g  B u re a u  e f  S ta n d a rd s  11,0, i n  n i t r i c  a c id .  S u i t a b l e  d i l u t i o n s  ee re  n e e d  f o r  

c h e c k in g  th e  a c c u ra c y  and p r e c  i a i o a  o f  u ran sua d e t e r a i n a t i  one by t h r e e  a e th o d a  

( 1 )  p o t e n t  t o a w t r i c  t  i t  r a t i o n . * 1 * ( 2 )  c e l o r s a e t r i c  by aaaaa e f  1 a s c o r b i c  

e c i d , <a> a n d  ( ) )  f  l u e r i a e t r s c  . * •  *

The t e a t  r e e u l t s  i n d i c a t e  t h a t  the c o lo r  t a e t r i c  and p o t  a n t i  one t r i e  e e th e d s  

e re  a a t i a  f a c t o r y  w i t h  r e g a r d  t o  a c c u ra c y .  On th e  b n a ia  e f  the  l i a i t e d  d a t a  

a v a i l a b l e ,  h o w e ve r ,  i t  a p p e a rs  t h a t  th e r e  i s  e p o s i t i v e  b ia a  i a  th e  c a n e  e f  

th e  f l e e r s a e t r i c  a e th o d .  The a v e ra g e  v a lu e s  e f  th e  t e s t  r e s u l t s  a re  p r e s e n te d  

i n  T a b le  2 1 ,  a lo n g  w i t h  o t h e r  s i g n i f i c a n t  d a ta .

(1) Cm u , C .. ta les. a . ,  aweiite, I .  a . .  I * . ,  a s  a* le w . V. a . .  g C * ( I t  g a a i l  • /  gteaderd 4asiyt*«ei 
ge i M l ,  Car feta. M l  Ct’ feM, V -11 Ufepwr » CD-SMI (Bar.M .r, teas )•

( t )  tetfeewfe. g*- ,  C. D., aaO Or Imp. .  U. I . ,  gee * /  l - l i t t r l i t  Ac id  at a C # l* r ia * t ' i<  geageet fee 
p ra m  t mm. t ' a , feta* a«a Carfeaa. M l  I « h '< M . 1 M . U  { |v w  a. iea»».

( I )  Utiefea, O. a . .  4eely*i* e f  Aperte l AUlvag* Aaaplc, • •  C. a .  c.rfeia. m i  c«>fe.a. v - 1>
U»e»r mmamm V - D l l  I I  (D e e . I ,  ( M l ) .
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IK 1 M D  or ANALYSIS D ETER M IN A TIO N S

(A)
ACCEPT B) VALUE

( f )
AVERAGE VALUE

<r i

ST AN M ID  
DEVIATION

(•)

* ■ a Ui a a i o a ,  t a t a l  a i l l i g r a a s

P s t e a t i e o e t r i c A 1 7 8 4 IT 1 1 8 .1 0.88
l ia r  alien 8 IS  4 IS 4 ± 8 .1 8 17

s 4 8 -8 48 4 8 8 8 8. 13

U rs a  i n n ,  a i l  1 i g r a a a / n i  1 l i  »i t e r

C e l e r t a n t r i c  (I* 8 8 -14 8 .8 1  8 8 884 8  88
a s c o r b i c  a c id ) • 8 48 • 4 4  8 8 888 8 - 8 8

4 1 83 1 8 1  8 8 03 8 81

Uir a a t e e .  a i l l i g r a a a / l i t a r

E l e e n n e t r i c * 1 .8 4 8. 48 1 1 ,3 8 4 14

11 4 8 7 8  1 8  41 8  40

• •  p ro b a b i l i ty  fac tor  a t  99% ca af i faac*  lara l  based a t  I  • | degrees af  free.

•  •  s t saderd '  deviat ion,  4 2 ( f  > f ) * /  (g • H

( • / / V  ■ s t s s d i r d  arrer a f  tba a versa* a t  c o n f i d e n c e  l e v e l ,

I t  a i  11 b e  o b s e r v e d  t h a t  f o r  t b e  f l i o r  t a r t r i c  e a t  b o d .  t b e  d i f f e r e n c e *  
b e t w e e n  a v e r a g e  t e s t  va l e e  a ( I )  aud t r e e  v a l e e e  O ' )  a r e  v e i l  o e t a i d e  t S e  l i e i t a  

i a p o n e d  by t b e  s t a n d a r d  e r r e r  o f  t b e  a v e r a g e .  Tbe a t a e d a r d  e r r o r  a t  at e a  t b e  

r e l i a b i l i t y  o f  tbe  a v e r a g e  e a  a 99% r e a f i d e n r e  l e v e l .  I t  i a  c l e a r ,  t h e r e f o r e ,  
t b a t  a  b i a a  m a t  a i a  t b i o  d e t e r a i a a t i o n

Too f e a  c o n t r o l  a a a p l e a  f a r  a r a a i a a  b e  ve b e e n  a a a l y a e d  b y  t h e  t h r e e  

a e t b o d a  t o  p r o v i d e  a  b a e t a  f a r  d e f i n i t e  c a a r l a a i e a s  a s  t o  t b e  p r e e i a i o a  
a t t a i a e d .  I t  i a  a n t i c i p a t e d ,  boo ev e r  , t b a t  s a f f i r i e n t  c o n t r o l  d a t a  f a r  t b l a  
e  v a l  e a t  t o n  oboe Id be a v a i l a b l e  f a r  p e b l i c a t i e a  i a  t b e  n e a t  q e a r t e r l y  p r o g r e s s  

r o p e r t .

Iiraafl f l e e r  Ido A a a l p e e n -  A r e n a i d e r a b l e  n e a b e r  e f  u r a n y l  f l o o r  i d e  s o l e  
t i a a a  c o n t a i n i n g  a o d i e a  a l o n g  e i t b  e n c e a a  f l e e r  i d e .  o r e  a e e  b e i n g  a n a l y i e d  

f a r  e r a a i e a .  f l n o r i d e .  a n d  s o d i u e .  A c o n t r o l  p r a g r a a  t o  c h e c k  on t b e  a c r e r a r y  
o f  t b e a e  d e t e r a i a a t  t a n a  b a a  been  s t a r t e d
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A number of  r e g u l a r  a p e c t r o g r a p h i c  c o n t r c l  i i a p U i  and s p e c i a l  c o n t r o l  
a o l n t i o n a  n r t  a n a l y s e d  s p e c t r  o g ra p h ic a l  l y , a i i a g  th e  porona cap  sm th o d  . I t  
v a a  fo a a d  t h a t  a o ra  a a t i a  f a c t o r y  r a a a l t a  c o a i d  ba a t t a i a e d  by t b i a  Method i f  
t h e ' s o l u t i o n s  a e r o  p r e p a r e d  in  g l a a a e a r a  t h a t  had beaa  c l a a a e d  by t r e a t e e a t  
e i t h  hot  c o a c e n t r a t e d  a a l f e r i c  ac id  f o l l o e a d  by a l c o h o l  aad e a t o r  e a a h e a  than  
i f  a c o ld  a i t r i c  ac id  e a a h  e a a  aaed to  c l e a a  t h e  g l a a a e a r e .  The a a l f e r i c  acid-* 
a l c e h e l  c l e a n  ing p r e c e d a r e  i a  aoe b e in g  a a e d  oa a l l  g l a a a e a r a  i n t e n d e d  fo r  
p r o c e s s i n g  a p e c t r o g r a p h i c  t e a t  s o l u t i o n s -

A t e a t  e a a  c o n d a c t e d  to  d e t e r a i n o  e h e t h e r ,  i a  t h e  a a a a l  p r o c e d u r e  for  the  
p r e p a r a t i o a  o f  a o l a t i o a a  fo r  a p e c t r o g r a p h i c  a n a l y s i s ,  the a d d i t i o n  o f  0 .1  a l  
o f  p l a t i a a a  e o l a t i o n  a s  an i n t e r n a l  s t a n d a r d  i s  a c c u r a t e  sad r e p r o d a c i b l e . 
The c o n c lu s io n  reached  e a a  t h a t  no s i g n i f i c a n t  d i f f e r e n c e  could  be a t t r i b u t e d  
t o  v a r i a t i o n s  i a  the c o n c e n t r a t i o n  of  p l a t i n e o  ehea  added in the anus 1 manner.

A s tu d y  of  r e c e n t  a p e c t r o g r a p h i c  t e s t  r e s u l t s  on c o n t r o l  s o l u t i o n s  fo r  
s i n d i c a t e s  t h a t  t h e r e  h a s  been  an im provement in  both>1 I'

p r e c i s i o n  and accuracy  The i a p ro v e a e a t  i a  b e l i e v e d  to  be due t o  t h e  enper i 
a e a t a l  e o r h  done by t h e  a p e c t r o g r a p h i c  l a b o r a t o r y  e h i c h  has  b e e a  a i a e d  a t  
s a t i s f a c t o r y  c o n t r o l  o f  t h e  v a r i a b l e s  f o u n d  i a  t h e  po rous  c u p  n e t h o d  o f  
a n a  l y a i a .
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11 INORGANIC PREPARATIONS

r n i siscsNitii m i n

N p .  H o n s *

A r e p o r t  d e s c r i b i n g  t he  p r e p a r a t i o n  o f  u r c o n i v o  a s i d e  o f  p a r i t y  s e i t e b l e  
f o r  a e e  a s  s p e c t r o g r a p h i c  s t a n d a r d  M a t e r i a l  i s  b e i n g  w r i t t e n .  P a r t i c u l a r  
e a p h a s i s  i s  b e i n g  g i v e n  t e  t i e  n e t h o d  w h i c h  p r o v e d  s a c c e e e f a l ,  n e n e l y ,  t b e  
r e c r y s t a l  1i s e t i o n  o f  s i r c o a i u a  a s  t b e  o s y c b l e r i d e  f r e a  e t r a a g  b y d r o c b l e r i c  
a c i d  e o l a t i o n s .  O t h e r  e e t h o d s , which e a r s  t e s t e d  b a t  f eand  t e  be  l e s s  s u c c e s s -  
f a l ,  e r e  a l s o  t r e a t e d  bu t  i n  l e a s  d e t a i l .  Tbe r e t b e r  v o l a a m o a s  a n a l y t i c a l  
d a t a  c o l l e c t e d  h a v e  b e e n  r e v i e w e d ,  a n d  t a b l e s  o f  s e l e c t e d  d o t e  ha ve  b e e n  
a r r a n g e d  t o  e a p h o s i a e  p e r t i n e n t  f a c t s  w h i l e  a v o i d i n g  l o s s  o f  f o c u s  t h rough  t b e  
p r e s e n t a t i o n  o f  d a t a  in t oo  ouch d e t a i l

m n u T i M  m  M M iv a  n i t i i m

H P Mouse

A q u a n t i t y  o f  w r o n i u a  n i t r i d e  | | | 9  g )  p r e p a r e d  by t b e  Cf cen i ce l  D i v i s i o n  
a t  t he  Y-12 P l a n t  h a s  been jdded t o  t h e  c o l l e c t i o n  o f  a r a a i s a  compounds which 
i s  M i n t a i n e d  by t h e  A n a l y t i c a l  C h e a t a t r y  D i v i s i o n .

(NMEPAAATIgN M  PUth t*ANVL N1TAATK M LV TIM

U M e m o

At t h e  r e q u e s t  o f  t he  l a o t o p e a  A n a l y s i s  and K a t h o d e  L a b o r a t o r y  o f  t h e  
S t a b l e  I s o t o p e  D i v i s i o n ,  a s o l u t i o n  o f  wr any i  n i t r a t e  was p r e p a r e d ,  for use  
a s  s p n e s r y  s t a n d a r d ,  by t h e  f o l l o w i n g  p r o c e d u r e  A w e i g h e d  q u a n t i t y  o f  
u r s n o u s  f l u o r i d e  was  f u s e d  w i t h  p e r c h l o r i c  a c i d  t e  r e n e w s  f l u o r i d e .  The 
s o l u t i o n  was d i l u t e d  and f i l t e r e d  A s s e m s a  h y d r o s i d e  was a d d e d  t o  th e  f i l t r a t e  
t o  p r e c i p i t a t e  aeu ao m an u r a n a t e . Tbe p r e c i p i t a t e  was i g n i t e d  t e  tbe  o s i d e  a t  
800°C and t hen  d i s s o l v e d  in  on e q u i v a l e n t  q u a n t i t y  o f  n i t r i c  a c i d .


