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Table 1 Dynamic factors of coarse TATB synthesis

technical factors raw materials concentration

stirring rate temperature  pressure  time catalyst

be propitious to forming particle high

be propitious to particle growing up lower

fast high high
moderation high high long no

long positive catalyze
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Table 2 Effect of the ammonia level on particle size

. . reactive product
input way of test N G -
ammonia oSt No- 1me mean particle  content of
/h size/ pm chloride/ %
under T-1 0.7 19.4 0.46
the surface T2 1 20.4 0.49
of toluene T-3 3 18.6 0.48
up the surface T-1* 4 34.58 0.43
of toluene T-2% 6 43.24 0.48
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Table 3 Effect of the ammonia pressure on particle size

amination product
No. pressure mean particle size content of chloride  yield
/MPa /m /% /%
T4 0.25 50.23 0.38 88.3
T-5 0.27 37.96 0.28 91.4
T-6  0.30 28.69 0.38 87.7
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Table 4 Factors affecting the particle size
items T01 T-02 T-03 T04
TCTNB concentration/g + 17 20 20 33 33
temperature/ °C 150 160 160 165

43.32 71.94 51.08 55.22

mean particle size/pum
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Table 5 Factors designed for optimizing experiment

A B C D
factor ammonia flux TCTNB/toluene stirring rate temperature
/m’ +h™! /g1 /rpm /C
1 0.003 67 150 165
2 0. 006 50 120 155
3 0.012 33 90 145
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Table 6 Results of optimized experiment

number DTA peak/C soluble impurities/ % leavings/ % mean particle size/pm  chloride content/%  yield/%

T-07 381.4 0.35 0.19 41.67 0.24 88
T-08 379.8 0.35 0.08 50.23 0.38 88.9
T-09 383.3 0.07 0.08 19.76 0.40 79.3
T-10 383.3 0.19 0.60 34.58 0.30 89.5
T-11 383.0 0.13 0.08 31.50 0.32 92.6
T-12 380.2 0.04 0.14 37.96 0.28 91.9
T-13 381.8 0.42 0.21 28.69 0.38 88.3
T-14 385.8 0.08 0.18 23.81 0.44 88.9
T-15 384.9 0.22 0.11 55.14 0.28 83.9
average 382.6 0.19 0.17 32.33 0.3 87.9
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Table 7 The analysis results of optimized experiment
particle size chloride content

[./3 37.22 34.98 34.48 42.717 0.34 0.31 0.32 0.38

I./3 34.68 35.18 46.65 38.96 0.30 0.38 0.32 0.34

Im./3 35.88 37.62 26.65 26.05 0.37 0.32 0.37 0.28

maximum 2.54 2.64 20.00 16.72 0.07 0.07 0.05 0.10
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Table 8 The results using different raw materials

TCTNB  toluene  DTA insoluble particles in  soluble impurities content ashes mean particle size chloride content
purity/% purity/%  /°C sulfuric-acid/entries /% /% / pm /%
T20  96.23 96.99  381.4 ~7 0.35 0.19 49.76 0.30
T-21 96.23 96.38  379.8 ~7 0.35 0.18 50.23 0.28
T-22  96.23 99.80  383.3 ~7 0.09 0.13 56.67 0.30
T-23 95.23 96.99  383.3 ~7 0.20 0.60 54.58 0.32
T24  95.23 96.38  383.0 ~7 0.15 0.08 51.50 0.36
T-25 95.23 99.80  380.2 ~7 0.06 0.14 47.96 0.32
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Study on the Activity and Shelf-life Prediction
of Nano-aluminium Powder

FAN Jing-hui, ZHANG Kai, WU Ju-ying, MA Yan
(Institute of Structural Mechanics, CAEP, Mianyang 621900, China)

Abstract; The activities of different aluminium powder were studied by means of gasometric method. The
results show that the activity of spherical nano-aluminium powder is 76. 1% , and the activity of common
flake aluminium powder is 43.0% . Particle sizes had significent effects on activity of aluminium powder.
The shelf-life prediction of nano-aluminium was studied by accelerated test and Berthlot method. If the
change values of nano-aluminium powder (10% ,20% and 30% ) as expiation standards, the shelf-lives
of nano-aluminium powder are predicted (4.73a, 9.77a and 14.80a) at 25 °C.

Key words: physical chemistry; activity of aluminium powder; nano-aluminium; shelf-life prediction
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The Manufacture of Coarse TATB

HUANG Ming, CHEN Song-lin, JIANG Kai, MENG Li
( The Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract: The coarse TATB was synthesized after continuous stirring a period of time at 155 C when an-
hydrous-gaseous ammonia with 0.25 MPa was fed on the surface of toluene solution dissolved trichlorotri-
nitrobenzene (TCTNB) in a high-pressured rector. The influence factors including temperature , time , am-
monia flux, TCTNB concentration and stirring rate ect. on TATB particle size and quality were investiga-
ted. The results show the factors affect products comprehensively. The toluene and TCTNB affect not only
the purity of products but also the productivity, the particle size as well as the physical and chemical prop-
erties of TATB. The more pure toluene and TCTNB, the better quality , productivity and the color of TATB
was. However,industrial class toluene could also be used to control the particle size and the content of
chloride of TATB. The technical parameters of synthezing coarse TATB in lab at 100 g level were opti-
mized.

Key words: organic chemistry engineering; coarse; TATB; synthesis



