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Ak ZALEES (bR Ak I ik A
Brurauer-Emmerr-Teller (BET) [t i f1 72. 4327 m’/g,
Barrett-Joyner-Halenda ( BJH ) - #4 fL £ 7.67 nm ) ;
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2.1.2 HRE&

nPS/NaClO, (Bt Ry 11 17%0) & & & b
& 7 R 2 8 10 mL & 1g NaClO, 1 £ B
W = IMAEEA 1 g nPS Ky K I 1 1L, ) 25 3
FE b R 7 0k B 3, 43 NaClO, L BEVE W5 nPS
RAW S50, F 5 & J5 NaClO, 78 49 K £
KA 2, TR i nPS/NaClO, & & & fE# %,
PLIRVRE J5 il % Si/NaClO, & & & fig M k. FE L 1E
60 CHET 24 h,

nPS/NaCl & & M Bl & 57k F : ¥ 1 g nPS 4%
AF 8.2 mL i E 1 mol - L'y NaCl /K% %
(1 g NaClO, 3z # 4t , i b= /E 0. 48 g NaCl) ,
T nPS ELAG 55 B B K, Fe o 3 PR, AT R Ok
i B TR ,nPS/NaCl & & M kHE 4 58 B, 60 °C
24 h,
2.2 RWMNUB|RFZE

Elementar JC £ 7 #7 1L ( STA _449F3, GER);
DX-2700#4 X S A5 SFHAL (PR T B A R A R o

AT HT LG : Netzsch [7] 25 #0 HT{ (STA_449F3
GER) , fin i =54k =58 (AL, O, ) Mt 38 Bl R 5, 4% i
MEZHR 3 mg, AR (A, RE IR =N
30 mL - min™" R BE VS LR 25 ~1200 °C, 7
R 15 °C - min~" LA EA A Ok o T 0 il ik A
w AH,,

3 HR5Wie

3.1 nPS TESHIMIR

F 1 o SWBURE U B 3L I 5E 1 nPS R
TEM SR, HET I, 0PS h H 5 EAH0.5%,
AR CRLR N JGE X Al A il e ik o A
DS Sk AR Tl . Hod nPS TR 2L
B 7 A Bk SR LA (Si—H FSiH,) B R AF 7

F 1 nPSHILER BT (HAREER)

Table 1 The elemental analysis of nPS by combustion method

mass content/%

/mg C N H
5.290 0.036 0.080 0.500
4.820 0.027 0.100 0.488
4.540 0.031 0.100 0.516
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Thermal Decomposition of Nano Porous Silicon /NaClO, in a Wide Temperature Range

FU Qiong', LIU Yu-cun', ZHANG Zhi-jun' , WU Ye’, YU Guo-giang’, LI Shang-jie*, LIU Yuan*

(1. School of Chemical Engineering and Environment North University of China, Taiyuan 030051, China; 2. The First Design Institute China Wuzhou Engi-
neering Group, Beijing 100053, China; 3. Shanxi Applied Physics-Chemistry Research Institute, Xi'an 710061, China; 4. Xi'an WuhuaJuneng Blasting
Equipment Co. , LTD. , Xi'an 710061, China)

Abstract: The composite energetic material nPS/NaClO,was prepared by using nano porous silicon (nPS) as reducing agent and
sodium perchlorate ( NaClO, ) as oxidizer. And its thermal decomposition was analyzed by differential scanning calorimetry
(DSC) -thermogravimetric (TG) analysis in a wide temperature range from 25 °C to 1200 °C. To better understand the properties
of nPS/NaClO,, the thermal decomposition of nPS, NaClO,, Si/NaClO,, nPS/NaCl were analyzed, respectively. Results show
that the Si—H bonds was broken around 400.0 °C in the oxygen atmosphere, and 820.0 °C in the argon atmosphere. The exo-
thermic decomposition peak for NaClO, was 587.8 °C with the total mass loss of 68.31% . The exothermic decomposition peak
. The heat releasing for nPS/NaClO, reached
359.5)-g", 15.3 )+ g™ more than that of Si/NaClO,under the same condition, which may be due to the existence of Si—H
bonds. Based on the analysis of thermal test results,thermal decomposition mechanism for nPS/NaClO, composite energetic mate-
rial may be as follows: the cleavage of the Si—H bonds is in advance for the existence of O, , which participates in the exothermic
reaction. The remaining Si—H bonds after 800 °C react with NaCl and generate Si. The XRD spectra of solid combustion product
of nPS/NaClO, allow a convincing check of the validity of the mechanistic assumptions.

Key words: wide temperature range; Si—H bonds; nano porous silicon (nPS) ; composite energetic material; thermal decomposi-
tion characteristics
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for nPS/NaCl composite material was 883.3 °C with heat release of 567.0 ] - g
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