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Table 1 some data for eight nano alumina samples

group sample average diameter specific area type of
number number /nm /m? g crystal

1 1" 15 ~30 11.78 a

2* 15 ~30 189.9 vy

2 3* 60 ~ 80 1.453 a

47 <50 147.6 y

3 5* <150 5~15 a

6" 25 ~35 150 ~210 v

4 7* 5~15 <150 a

8" 25 ~35 150 ~210 y
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Table 2 Infrared transmission rates and mass extinction

coefficients of nanometer alumina aerosols

obtained from smoke chamber test

sample C 3 ~5/pm 8 ~14/um
number /g - m™  T/%  Me/m? - g7 /%  Mc/m* + g~
1" 0. 400 0.378 1.006 0.895 0.114
2# 0.450 0.296 1.118 0.811 0.193
3* 0.795 0.748 0.151 0.805 0.113
4" 0.203 0.800 0.479 0.787 0.452
5% 0.790 0.166 0.939 0.269 0.687
6* 0.110 0.632 1.614 0.576 1.940
7* 0.500 0.484 0.688 0.929 0.060
8" 0.475 0.127 1.798 0.704 0.306

3 AXREUEHERBUFRERTHFHETE
Table 3 Average infrared transmission rates of

samples with potassium bromide

T/ %
sample number
3 ~5/pm 8 ~14/pm
1* 0.350 0.114
2# 0.256 0.079
3* 0.405 0.099
4* 0.329 0.045
5* 0.316 0.114
6" 0.312 0.116
7* 0.360 0.121
8" 0.259 0.09%4
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Fig. 1 Infrared spectra of 1" and 2% sample aerosol
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Fig.2 Infrared transmission spectra of

1* and 2” sample with potassium bromide
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Fig.3 TEM image of 1" sample
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Infrared Extinction Characteristic of Nanometer Aluminas

WANG Xuan-yu'>, PAN Gong-pei', HE Yan-lan®
(1. Department of Chemistry, Nanjing University of Science & Technology, Nanjing 210094, China;
2. The Laboratory of Pyrotechnical Technology, Institute of Chemical Defense, Beijing 102205, China)

Abstract: The characteristic of infrared extinction for 8 species of a and y-nanometer aluminas was studied by dispersing in a smoke
chamber and pressing potassium bromide tablet with a Fourier Transform Infrared Spectrometer. The results show that nanometer
alumina possesses a good infrared extinction characteristic, and the maximum mass extinction coefficients of nanometer alumina
aerosols are 1.798 m> + g”' and 1.940 m*> - g¢™' in 3 =5 pm and 8 — 14 pum bands. Moreover, the infrared transmission rates of
y-nanometer alumina are lower than that of a-nanometer alumina,and the infrared extinction of nanometer alumina is enhanced when
the specific area increases or diameter decreases.

Key words: inorganic nonmetallic material; nanometer alumina; infrared; aerosol; potassium bromide tablet; extinction

coefficient; transmission rate
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Effect of Boron Particle Size on the Thermal Behavior of B/AP Composition

YANG Yu-chuan', WANG Jin’, HE Xiao-bo'

(1. Institute of Nuclear Physics and Chemistry, China Academy of Engineering Physics, Mianyang 621900, China;
2. Institute of Materials, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract; The boron powder with diameter from 0.3 wm to 3.4 pum was made with planet ball-milling. The particle size of boron
powder was characterized by SEM and Laser Particle Size Analysis. DTA and TG were used to characterize the thermal behavior of
the 50/50-B/AP composition with different boron particle size. The results show that thermal behavior of boron composition is
affected obviously by the particle size of boron powder. The smaller the particle size of boron powder,the greater the apparent decom-
position heat and mass loss of the 50/50-B/AP composition. Compared with the original boron(d,, =3.40 wm) ,heat release of fine
boron(dy, =0.30 wm) is increased from —19.7 J+ g™ ' 10556.2 J - g™ '.

Key words: physical chemistry; boron; planet ball-milling; diameter; thermal behavior
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Catalysis-Accelerating Performance of Carbon Nanotubes

in the Thermal Decomposition of AP

BAI Hua-ping, LI Feng-sheng, SONG Hong-chang, ZHOU Jian, LIU Lei-li
( National Special Superfine Powder of Engineering Research Center, Nanjing Universityof Science and Technology, Nanjing 210094, China)

Abstract: Cu nanoparticles were prepared by solution-reduction method and Cu/CNTs ( carbon nanotube) composite particles were
prepared by CVD ( Chemical Vapour Deposition) method. The nanoparticles were characterized by SEM, TEM, XRD and FT-IR.
DTA was employed to test the catalytic effects of these nanoparticles on thermal decomposition of AP. The results indicated that Cu
nanoparticles made the peak temperature of high temperature decomposition of AP decrease 130.2 °C and the peak temperature of
low temperature decomposition of AP decrease 35.1 “C , Whereas Cu/CNTs composite particles made the peak temperature of high
temperature decomposition of AP decrease 126.9 °C ,and the peaks of low and high temperature decomposition of AP overlap, proving
that CNTs promote the catalytic effect of Cu nanoparticles on the thermal decomposition of AP.

Key words: analytical chemistry; carbon nanotube; Cu nanoparticle; AP; composite particle; catalytic performance



