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Fig.1 Sketch of etching cell to fabricate porous silicon
1—anticathode, 2—Pt electrodes, 3—silicon substrates,

4—Dbracket, 5—porous silicon, 6—Pt electrodes, 7—cathode
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Table 2 Conditions of samples 1 -4

No. silane coupling agents

porous silicon was not modified

sample 1 by silane coupling agents

sample 2 porous silicon was modified by KH550
sample 3 porous silicon was modified by KH560
sample 4 porous silicon was modified by KH570

3 &R5i®

3.1 Z 37L& /Pb,O, KFL 47X

T A i 0 3 45 4 . DSC823e Y 2% /i 1 1
WA (DSC), I L R WM 2 A A
TGA/SDTA815 e #h T /22 B [6] 25 43 B A, Fi + 4
WA 28\ 5 QMS403C B G A, 18 [ i 9t 2N 7
FEMRR TG ) 5 3 06 A, FHi RS2 15 K - min ™',
N, 540, N, Jif 30 mL - min~',

4 BRI DSC i gk n i 2 frzs . DSC ik 45
RERW] . 4 FoRE w0 0 7 B AR AR BT i HL

CHINESE JOURNAL OF ENERGETIC MATERIALS

Jof B 1k U A B A AR ], HOR A A AN [E] A
TS5 M B 4 5k 5 i A 5 4 0 2 157,012,
91.92, 54.10, 30.55 ) - g~',

X 150 B ik o 18 1Bk R AR A i 2 Lk /Pb, O,
24500 0 A 2 B AT 2 P B T A B T H AR
S By 2 P BT TR) s W e e £ BEG 1 e Ak A 3
X Z ALk /Pb, O, 1Y B B A B R By e = ik b
BB ¥4 Z L6E/Pb, O, £ DSC iat i 4 g #4451
T REAR R B T 2 LR LR T .

2_

heat flow / mW

T T T  § 1
0 100 200 300 400 500
temperature / °C

B2 *i1~41 DSC ik
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Fig.3 TG curves of samples 1 -4
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Fig. 5

1 —4 after DSC testing

XRD spectra of decomposition residues of samples
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Table 3 Combustion heat of samples 1 -4

samples Q/k - g™
standard sample ( benzoic acid) 26.327
sample 1 0.9728
sample 2 2.7823
sample 3 2.0521
sample 4 1.4293
*‘
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Fig.6 Residues of sample 1 after combustion in air
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Fig.9 Sketch of removing handing bonds of porous silicon
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Reactive Performances of Porous Silicon /Pb, O, Stabilized by Silane Coupling Agents

WANG Shou-xu, SHEN Rui-qgi, YE Ying-hua, HU Yan
( School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: For applications of porous silicon in energetic materials field, the reactivity of porous silicon/Pb, O, modified by silane
coupling agents was studied. The porous silicon used in this work was fabricated by an electrochemical etching technique and
modified by KH550, KH560 and KH570, and the 10/90- porous silicon/Pb, O, ignition composition was prepared. The reactive
performances of the ignition composition were measured by oxygen bomb, DSC, TG and mass spectrometry. The residues after
decomposition and combustion were analyzed by XRD. The results show that: (1) the heats released from samples 2, 3 and 4
modified by silane coupling agents KH550, KH560 and KH570 respectively, are higher than that of sample 1, which is not
modified by silane coupling agents, but their temperatures of exothermic peaks are same, showing that the silane coupling agents
just affect the kinetic behavior of decomposition reaction of the ignition composition; (2) The values of combustion heat of
samples 1 —4 decrease in the order: sample 2 >sample 3 >sample 4 >sample 1; (3) the residues of all porous silicon/Pb,O, after
decomposition and combustion are PbO and lead silicate, respectively; (4) the KH550, KH560 and KH570,make the stability of
the porous silicon in air enhance.

Key words: applied chemistry; porous silicon; silane coupling agent; stabilizing; chemical property
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