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Table 1 Test results of activity of aluminium powder %0

nano-aluminium

aluminium powder
powder

common flake aluminium

nano-aluminium powder stored 1 years

powder at natural condition

label results 99
test results 76.1

43.2 74.0
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Fig.1 The process of dynamic oxidation of nano-aluminium

powder and common flake aluminium powder (TGA curve)

(‘a) nano-aluminium powder; (b)common flake aluminium powder
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Table 2 The activity value of nano-aluminium
powder after accelerated heat aging tests
store time content of active aluminium / %

/d 40 C 60 °C 80 C

5 76.07 76.06 75.81

10 76.03 75.95 75.67

20 75.95 75.87 75.52
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Fig.2 The SEM photographs of nano-aluminium powder
and common flake aluminium powder

(a) nano-aluminium powder; (b)common flake aluminium powder
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Fig.3 The TEM photographs of nano-aluminium powder
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Table 3 The storage shelf-life of nano- aluminium powder according to

different invalidation criterions at room temperature

invalidation

store time/d

activity/ % A B t,s/ a
standard Lyo lgo lgo
10% 68.4 974 615 270 72.1 —-69.876 4.73
20% 60.8 2013 1270 558 94.2 -69.876 9.77
30% 53.2 3052 1926 845 106.8 —-69.876 14. 80
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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



