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DISCUSSION 

The analysis of RX-03-BB is complicated by the characteristics of 
triaminotrinitrobenzene (TATB). Some of these characterfstics are: 
TATB is insoluble in most organic solvents; solvents for the Kel-F are 
also solvents for the impurities in the TATB; the various particle sizes 
of the TATB and the TATB coated by.the Kel-F are difficult to· extract 
from the Kel-F. Three methods have been used to obtain the analysis .. 
These are reported as the methyl isobutyl ketone (MIBK), the nitric acid 
and the sulfuric acid methods. This report discusses.the analytical 
methods evaluated for RX-03-BB by Mason & Hanger and the advantages 
and disadvantages of each method. 

ANALYSIS BY MIBK METHOD 

In each of four 150 mi beakers, 2 grams of RX-03-BB sample were weighed. 
The· weight of each sample and its beaker were recorded. Sixty mi of 
MIBK were added to each beaker. The beakers were warmed to approxi­
mately 80 C. Using a glass rod the samples were stirred until all 
Kel-F was dissolved in the MIBK. Each of the four medium fritted filters 
which had previously been cleaned were dried and weighed and the weights 
recorded. The samples from beakers were filtered using the prepared 
filters and were then washed with 25 mi of ne·w MIBK .. Vacuum· was applied 
to the filters using filtering flasks until the samples were air dried. 
Both filters and beakers were dried in a 100 C vacuum oven for 2 hours. 
They were then removed from the oven and placed in a desiccator to cool 

·to ambient temperature; then each beaker ~nd filter was weighed to 
determine weight loss of each sampl~. From these weights the percentage~ 
of Kel-F in each sample was determined. TATB from the sample trapped in 
the filter was cleaned using sulfuric acid ... 

ANALYSIS BY SULFURIC ACID METHOD 

In each of four 9-dram bottles, 2-gram samples of RX-03-BB were weighed. 
The weight of each sample was recorded. Into each bottle 12 grams of 3 
mm glass beads were weighed and recorded. 

Twenty mi of 98% sulfuric acid was added. Each bottle was sealed using 
a Teflon-lined cap and placed on wrist action shaker adapted so that 
each bottle moves back and forward approximately 4 cm. The bottles 
were shaken until all TATB had been dissolved from the Kel-F which 
required approximately 4 to 6 hours. Using new sulfuric acid each 
sample was washed into a precleaned and weighed coarse fritted filter. 
The bottle and filters were rinsed until sulfuric acid was no longer 
yellow in color. Vacuum was applied to the filters until acid coated 
only the glass beads~ The acid was rem6ved from the filtering flasks 
and the bottles were washed with distilled water until all the sample 
and glass beads had been transferred into filters. Vacuum was then 
applied to the filter until the sample was air dried. The filters were 
placed in a 100 C vacuum oven, dried four hours and placed in a desiccator 
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to cool to ambient temperature. Each filter was weighed and the weight 
of Kel-F determined in each sample by subtraction. Percentage of Kel-F 
was determined in each sample from the weights. The filters were \ 
cleaned using MIBK. This method is the same as reported by LASL and 
adapted to Pantex equipment. 

ANALYSIS BY NITRIC ACID METHOD 

Iri each of four 250 ml flasks, 2-gram samples of RX-03-BB were 
weighed. The weights of sample and flask were recorded. One hundred mi 
of 70% HN0 3 were added to each flask, which was fitted with a condenser. 
Using a hot plate the HN0 3 was refluxed for four hours. A precleaned 
and dried 60 mi medium fritted filter was weighed for each sample. The 
Kel-F that remained in the flasks was filtered. Each flask was rinsed 
with 60 C nitric acid (25 mi), then washed through the filters. Each 
flask was washed with 25 mi of distilled water and then filtered. The 
flasks and filters were dried in a 100 C vacuum oven for approximately 
four hours. They were then placed in a desiccator to cool to ambient 
temperature. The flasks and filters were weighed and the Kel-F per­
centage det.ermi ned. 

REPORTED ANALYSIS 

A control batch of RX-03-BB was formulated to give 93.50% TATB. The 
analysis of this batch is reported in Table I as the control sample. 

Analyses by the three methods are reported for six different Pantex lots 
of RX-03-BB in Table I. The analysis of TATB only and Kel-F only were · 
also performed by the three different methods and are reported in Table 
II. All analyses in Tables I and II are reported with a 95% confident 
level. 

COMPARISON OF THE THREE.METHODS 

The MIBK method of analysis was found the easiest to perform but had more 
chance for error. The impurities in the TATB dissolved by the MIBK 
caused the Kel-F percentage to be high. Some TATB particles were so 
small that they pass through the filters and also plugged the filters, 
preventing further filtration. Cleanup of filters with sulfuric acid 
for reuse was also a problem. 

The nitric acid method has two disadvantages. TATB that is completely 
covered by Kel-F is difficult to remove by nitric acid, and the nitric 
acid trapped in the Kel-F during reflux is difficult to remove during 
washing and drying. 

The sulfuric acid method requires more time and is more sensitive to 
analyst errors if care and good laboratory techniques are not followed. 
The sample must be shaken until all the TATB is dissolved, and the sul­
furic acid must be removed from the filters before drying. 

C-3 



--
Table L RX-03-BB Analysis 

• 
H4SO MIBK .· HN03 

RX-03-BB Method Method ,( Method 
Sample ·% TATB % TATB % TATB 

Blend No. 11 92.16 ± 0.09 90.75 ± 0.28 92.26 ± 0.09 
Blend No. 10 92.23 ± 0.06 92.25 ± 0.45 92.52 ± 0.06 
Blend No. 7 92.25 ± 0.50 92.43 ± 0.28 92.40 ± 0.11 
Blend No. 12 . 91.87 ± 0.20 91. 51 ± 0. 20 91.82 ± 0.18 
Blend No. 13 92.10 ± 0.35 91.76 ± 0.24 91. 76 ± 0.46 
Blend No. 14 92.14 ± 0.14 92.16 ± 0.07 92.10 :!j 0.14 
Control Sample 93.42 ± 0.14 92.69 ± 0.09 93.35 ± 0.53 

'. 

I. 

Table I I. Analysis of .TATB Only and Kel-F Only 

H4SO MIBK HN0 3 ~ 
RX-03-BB Method Method Method 
Sample % TATB % TATB % TATB 

TATB 99.95 ± 0.14 99.44 ± 0.16 100.08 ± 0.08 
Kel-F 99.94 ± 0.06 99.69 ± 0.63 ' 99. 06 ± 1. 46 
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CONCLUSIONS 

Based on approximately fifty different analyses using the sulfuric acid 
method by various laboratory analysts it has been found that the precision 
for these analyses as a group are less than the precision of the analyses 
by the nitric acid method. Even though the precision for the nitric 
acid run on the Kel-F shown in Table II is not desirable, this does not 
affect the accuracy of a PBX analysis to a large degree because the Kel-
F is a small percentage of the total sample. 

It is the opinion of the writer that the most accurate ~~alysis can be 
performed on RX-03-BB by the sulfuric acid method when ·the same analyst 
using good laboratory procedures performs the analysis. 

By using different analysts from day-to-day on many samples, the nitric 
acid method gives fast acceptable results with a good precision and 
less individual losses than the other two reported methods. 

It is also concluded future analyses of RX-03-BB may be subject to errors 
due to different TATB characte~istics from other producers which have 
different impurities that can affect the analysis. 
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