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DISCLAIMER 

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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from the best available original document. 



NOTICE 

This report was prepared as an account of work sponsored by the 
United States Government. Neither the United States nor the 
United States Energy Research and Development Administration, 
nor their employees, nor any of their contractors, subcontracton, 
or their employees, makes any warranty, express or implied, or 
assumes any legal liability or responsibility for the accuracy, 
completeness or usefulness of any information, apparatus, product 
or process disclosed, or represents that its use would not infringe 
privately-owned rights. 
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SUMMARY 

To determine t o t a l  ch l o r i de  content i n  TATB, the sample i s  burned i n  'a 
Parr  Bomb, and the ch lor ides formed are t i t r a t e d  po ten t iomet r i ca l l y  
us ing s i l v e r  n i t r a t e .  The electrode system i s  a ch lo r ide  spec i f i c  i o n  
sensing element and a s i ng le  j unc t i on  reference. Results on seven t e s t  
samples agree genera l ly  w i t h i n  10 percent w i t h  previous analyses by the 
Development D iv i s ion .  Repl icate analyses show prec is ion  o f  the method 
t o  be 4 10 r e l a t i v e  percent. 

! 
Inorganic c h l o r i d e  i s  assayed by d isso lv ing  the TATB i n  concentrated 
s u l f u r i c  acid.  The HC1, which i s  l iberated,  i s  swept i n t o  d i l u t e  bas9 
by a  n i t rogen  sweep and analyzed po ten t iomet r i ca l l y  w i t h  the ch lo r idq  
s p e c i f i c  e lectrode. E. Kohn has prev ious ly  determined t h a t  organic 
ch lo r i de  d i d  no t  i n t e r f e r e  i n  the measurement. Results on three t e s t  
samples agree w i t h i n  5 percent w i t h  Development D iv i s ion  analyses, w i t h  
a  + 2 r e l a t i v e  percent p rec is ion  o f  analysis. 

One o f  the precursors o f  TATB, namely TCTNB, contains s i g n i f i c a n t  quan- 
t i t i e s  o f  inorganic  and organic chlor ides.  Consequently, the f i n a l  TATB 
product must be analyzed f o r  t race quan t i t i es  o f  chlor ide.  Kohn(1) has 
described a  method f o r  determining inorganic chlorides, whl l e  a c l a ~ s i c a l  
combus t ion - t i t r ime t r i c  method i s  employed f o r  t o t a l  ch lor ide.  This 
paper concerns the t r ans fe r  o f  the technology t o  the Qua1 i t y  Chemical 
Laboratory, and the s l i g h t  m o d i f i c a t i ~ n s  t o  the equipment. -!  ! 

EXPERIMENTAL 

A l l  potent iometr ic  measurements were made w i t h  a  Beckman Expandomatic pH 
meter. The electrodes were the Oripn 94-17A ch lo r ide  spec i f i c  i on  
e lec t rode and the Orion 90-01-00 s ing le  junc t ion  reference. A standard 
p la t inum- l ined Parr  Combustion bomb was used f o r  conversion o f  organic 
ch lo r i de  t o  measureable chlor ide.  The arrangement o f  the ana l y t i ca l  
t r a i n  f o r  the inorganic ch lo r ide  t e s t  i s  shown i n  Fig. 1. 

D I S C U S S I O N  

TOTAL CHLORIDE I N  TATB 
. . 

A 0.25 g  sample o f  TATB was combusted i n  a  Parr bomb and the. 'ch lor ide,  
formed was q u a n t i t a t i v e l y  t ransfer red t o  a  150 ma Nal.gene .beaker. The . : 
ch lo r i de  was then t i  t r a ted  potent iometr ical  l y  w i t h  standardl zed..,AgN03; 

I 

A f i r s t  de r i va t i ve  curve was used . t o  ,detect  the endpoint. A group' o f  . . 

. . ,  

(1) E. Kohn, Determination of Inorganic Chlorides in TATB, MHSMP- 
75-5K (October - December 1974). 
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seven sampl es , prev ious ly  analyzed by Development Div is ion,  was assayed 
f o r  t o t a l  ch lor ide.  The on ly  change i n  equipment was the electrode 
system. Tab1 e I shows the  resu l  t s  of the analyses. As can be seen, our 

' 

r e s u l t s  (Table I, Column 11) agree qu i t e  we1 1 w i t h  those measured i n  
Development. I n  most cases agreement i s  w i t h i n  12.5 percent. I n  order 
t o  determine p rec is ion  o f  the method, one sample was analyzed repeatedly 
f o r  t o t a l  ch l o r i de  (Table 11). The r e l a t i v e  standard dev ia t ion was 
about 10 percent. Most o f  the analyses compare w i t h i n  experimental 
e r ro r .  

An attempt was made t o  d i r e c t l y  measure ch lo r ide  w i t h  the spec i f i c - ion  
e lec t rode a f t e r  combustion i n  the Parr bomb. Repl ica t ion o f  readings on 
a  standard c h l o r i d e  was w i t h i n  + 2 percent u t i l i z i n g  a  m i l l i v o l t  versus 
l o g  concentrat ion p l o t .  However, the pa ra f f i n  and decal i n  used for  com- 
bus t ion  i n  the Parr  bomb i n te r f e red  w i t h  the measurement. Therefore, 
f u r t h e r  e f f o r t s  along these l i n e s  were abandoned. 

A 5  g  sample o f  TATB was weighed i n t o  a  spec ia l l y  modif ied 50 m a  Erlenmeyer 
f l ask .  For ty  m a  concentrated H2S04 were added t o  the Erlenmeyer, and 
a l l  gas l i n e s  were qu i ck l y  connected t o  the f lask. Flow ra tes (150 
malmin) were checked before and a f t e r  sample add i t i on  t o  ensure e l im i -  
na t ion  o f  a l l  gas leaks. The reac t ion  proceeded f o r  2 hours, and a l l  
1  i berated HC1 was co l  l ec ted  i n  50 ma 0.1 N NaOH. The co l lec ted  chlocide 
was then t rans fe r red  t o  a  Tef lon beaker using 10 m a  d i s t i l l e d  H20 as a  
wash so lu t ion.  The ch lo r i de  was ti trated,potentiometrical l y  w i t h  0.3 N . I  

AgN03, u t i l i z i n g  a  f i r s t  de r i va t i ve  curve for  endpoint locat ion.  Three 1 
TATB samples prev ious ly  analyzed by Development D i v i s i on  were assayed 
f o r  inorganic ch lo r i de  (Table 111). Results determined by Development 
D i v i s i o n  and Qua l i t y  agree qu i t e  wel l ,  w i t h  the exception o f  5198-16-01. 
This sample was o f  i n s u f f i c i e n t  s i ze  f o r  a  standard 5  g  assay, and 
represents on l y  one analys is .  Results s t i l l  agree w i t h i n  15%, even 
under adverse circumstances. 

CONCLUSIONS 

The ch lo r ide  analyses used i n  Development D iv i s ion  have been success- 
f u l l y  adapted t o  rout ine,  production analyses o f  TATB. Modi f icat ions 
consisted mainly i n  a  change o f  e lectrode systems and arrangement o f  the 
a n a l y t i c a l  t r a i n ,  and d i d  no t  a f f e c t  the accuracy o f  the assays. 
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Table I. Total Chloride i n  TATB 

Sampl e 

5191-16-01 

5174-16-02 ' 
5195-16-02 ' 

5223-16-01 

5238-16-02 

5239-16-02 

5240-16-01 

I 
C1-. % 

Development 

Run 
No. 

r 1 

2 

Table 11. Precision oC ,Measurement for Total 
Chloride in TATB 

111. 
C1- % 

Direct Reading 



Tdble 111. Inorganic Chloride in TATB . . 

Inorganic C1- Inorganic C1- !, 
Devel opment Qua1 i ty 

Sampl e (%) (%) 

5206-16-02 1.10 1.05 + 0.02 

*One analysis only - insufficient sample 




