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Attached ploaee find tro copier of "A Chemical 

Yethod for Plutonium ABsayW. This method was developed by 

mermbrre of Croup 11-1. This manuscript u%s preparsd upon 

the suggestion of Mr. T. B. Ebgness. 
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oX5diz.d qurntitatfvdy t o  ths 4 val.acs s ta te  by ordFnarp chemical 

reagents, 

complateness of ofidnticm or nduction. The s tab i l i ty  o f  the 4-4 

Spectmpbtometdc measureaents can be made to indfcete tke 

vdence state makes an axidation-mchctlon m e t h d  v e r ~  practicable. 

ADtxxrat Ug 

1. A t i t r a t t o n  vessel having 2 ml. capacfty with a neck of 

2 cm. 1eng;th and I.D. of 0.5 cm. i f 3  w e d  for this detembation. 

2. A 

stream st irr ing  

3, A 

t ra t ion.  

mfcro manipulator is 

dWf.CO. 

capillary buret mith 

4. Thr eleotrade assembly 

employed to manipulate the nitrogen 

uonslata o f  o m  platinum wire 

ueCLed i a t o  the buret in contact with tb oeric &fate and another 

plrtFmrnr mire irmPsrsed in the sample solution. 

5. & Beckman pE meter fa naed ns an 0.m.f. recorder. 
-: 

mm5h 
d 

1, m u t e  nz l rur lc  r e i d  (f3N) i n  prepared & diluting rragrnt 

gradu concaatr&t.d sulfurfc acid. 
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2. 8tm-d d a  sulfate solution i8 p r q ~ w a  by dissolving 

solution prrpmd by diaaolvfag pur. lroa *ret frr 1El. The normality 

as04  r o d  titrated elmctromstticrllg from tho cS to tbe +4 valence state. 

Titanous chlor ide aemes as tbs reducing agent and ceric @fate 88 tbe 

oddizing agent. The e.m.f. fr  moamrsd by a Bsclanan pH metat o f  other 

ficimt atrum of nitrogen toward tho sur fme of the solution to atir 

ft vigorously m d  to mabtain an i n e r t  atmosphere l n  the t i t ra t ion  

Ve8S81, [h) 
d 

C. Add approainstaly 40 )1 of 4% T I C 1 3  (a  proportiond amount 

of a stronger solutlon may be used). m o w  tb* reduction to continue 

CANL 

00130567.002 



- ._- 

- 3 -  c 

* .  
d 

*.' . 

d 

t 
v- - 

LANL 

C1013D567.003 



-.- . .-.- 
- 4 -  

(b) T h i s  is 8ccaPglished by uttaching B & glass tubing 

rhteh is cozmectod t o  a,n oxYpan-free nitrogen source t o  B micro manipu- 

lator md frremrtbg it into the t i t r a t ion  vrasd ,  

( c )  T b e  T i C l 3  must be remoord iropI tb stock solution undmt 

an rtmoapbrs of Cog 2 t m f s h s d  by addfag smal l  pellets of.- ice to 

ths solution. 

(d) l l t b r  the rmcand addition of T i C L s  thr hrqt dactrode 

to avoid possfblr air oxidation of tbm nust be inserted 

excess T i C l f  before the  a.m.f. can be racorded. C a t s  mat be exsrcisad 

at tkls point t o  completely ixamarse the t i p  of the buret in tbe rolution 

and at the  same tbr allow for fmedom of manipulation of the stirring 

device. 

(w) If tba correct a m o u t  of TICIS has brrn added, tb kritial 

*.m.f. reading s W d  bs 1250 Two or three s a d  additions 

of Ge(i3Dq)~ s b u l d  bs Wficient  t o  oxidfzft the exceas T l C l 3 ,  ckn&ng 

tb 9.m.f. t o  appraxfmstely 900 m.v. The pro&ta~ bslf oxldat iou potsatial  

1053 D.V. 

l e  98th&fied t o  bet 750-800 m.v, 

equilibrium to br ~ s t o b l l s b s d  &ring the innsctioos. Bofors the ffnal 

Severdl a i m t e a  m y  bs required for 

h f l e c t i o n  it is advisable t o  rotat8 th$ titration vesse l  t o  remova any 

sdutioa from tha vessel -e. 

T b  raaay of plutorriuln aonslsti of nduction rrith titsnaucr 

chloride and 0;rddatiarr fiorp the +3 t o  t;b 4 valeacre etote ,  wfth cerlc 

s u l i r t o .  Low ooaamtratfons of nitmtu ioa do not cause interference. 


