W5 % S & £
2007 4 10 H

CHINESE JOURNAL OF ENERGETIC MATERIALS

7w Vol. 15, No.5

October, 2007

XEHS: 1006-9941 (2007 )05-0482-03

MAK AVPS R ER NS EREETH
% A, ERE, Bk, E %

(PEIRWEAE R EETREFREH, W % H 621900)
WE: SRR T2 &M, 68 T AR & E ORI/ B 206 (AL/PS) Sl 38, BE 25 57 83 U in 4 19 3%
T, Bk LB R TR . ANk AL/PS RS B ERIE  F 1 W TG B BB L BT 5 R 2 Al A B E AR 4 o XA
KRR B ARG AOTE MR AR AL IR AT T SE B A0 AT, 45 I R W OR TR 0 K AR B R B AN oK AL/PS TR 2 oY TS R AR A
FEARMIFE, RGN  BRFME T EHI AT 30 d AP WA 30 dJ5, G HE & 845058 76.07% ,76. 06%

74.81% AN KRB 4 PS BB AT ORI 1

KW w0 TR UORER BURTE; &R WS

mES%EE: 063; TISS

1 5]

R — R PR I, FE A R AR A A
TER ISR AR A 5y A A A= SO 2B i AL O, DL BTG
PEREAR . DRLUE R 4K G000 T 20 B LB 24,
PRASE BR335SR T 9 A9 R R

SCHR LT R A1 2R £ —We A M 75 303 1 X 9 oKk 800k
PEAT AL B RS AR R OURYT TR S 51k
KL ALY HOR S SN, S P e i 4 T 48K AL/PS
4 , 35z | SEM \TEM (FTIR \XRD  XPS 4§ ] i F-
Bext ok AL/ PSR B #E AT T A5 AL, SCHK[2,3 ]
SRR ST T 9K B R 1) 2 T Ak B 5 5 % B A 2R 4R
SEXTANK AL/PS BUR B AR . EU, 0K B A
TE RS BE AL R Je FEIG 1R 2 75 BE 08 1R 455 , DL B3 Ph IR 55
RN Z D RE— AR KRB IE bR o A TR
B, Xh Aok AL/PS BRI 6 PR HEAT 1 20 B, oK
AL/PS (B 19 07 F SR A3 T S B K 3 o

2 KBEES

2.1 E=EEFE#H

AL (SU) 3B 2, AR 2R ), 2 10% A
SR B T R UE R JE s 2R AL B R R T e
(AIBN) 73 A2, st e T, R i A A B R O
ML L B K-30 (PVP) , 733ty 40000, 73 #r 41, K
WHEFR AL 9OREE, RS R T 98% ki

il

W75 B R - 2006-10-08 ; {&E H ¥ : 2007-02-08

ESWE P E LR Y BT B R A HORTUEHF 7 5 4 (20050868 )
EE® . skBL(1973 =), T W LT, TR, 2 N 45 Dh RE i 2>
FAE R OF ] 5 B o e-mail : zhangkaiwzp@ 163. com

XEKARIRAG: A

100 nm 7245, Jo8) L% 3 KT BT B A R AW R
Z, [ (PEG4000) , 43 A4l , AR fL 273K 71 )5 Kk 2
B, A3 AT 4l AR AL 2R )
2.2 iREHE

W D7 B0 94 K B8 8 43 BT I A PEG4000 1) G
K CEE, R 75 I & A R o WO BB R S R
U S0 4 — 2 T EL AR U I A AR B 1) 49 K R A ek
TR AR St gl & 7 AIBN 43 #2271 PVP I 2 I
L AERARYT T 51 & 40 HUR G SR, RN AR Ry
70 °C x24 ho NS5 G, B S E 1T v B0 Pl
BV K CBER BV TRk 7o k%
U T 2R N BRI R 24 b 58 A RS SR I P, KR
P TR 45K AL/PS TR EE
2.3 EgEMK
2.3.1 44Kk AV/PS IR T F R M E I E

4ok AL/PS fE 28 vh i AR OB T R I E O AR
GB3169. 1 - 82 ML o3 M 7 ik — SR =L I 2
TR AT R . W S A R R WK O
TRk AL/PS YOI BESRTHI 1Y) PS, AR )5 IR 2025 T8
SUR YRt 7/ I8 =P ¥ C ENNEUR) XY/ KSRk N A ) A
T PR 50 A A 20 e ) AR, A AR R AT
PR SR W,

- p, = ps) x Vx0.002165

w2 p2(27[;)+T)><m x 100 (1)

Kb, p, AR EEL kPa; p, AR TR
JEEIEAE  kPas py Ot CIIKZE LT, kPa; V i
B A AR mL s m Sy FRAE R, g5 0.002165 S &S,
G MR IR R G TONIREE,C




%5 W S

PLAF: A0k AL/PS R AR B & 4 B o A 483

2.3.2 XK AVPS IRBEFHEMSENNE

JFH e AR AL H BEL P R AT R e R M . AR —
FE RN K AL/PS KR, v il A B A B R b =
600 CIH-ORIE 2 h, BRIk AL/PS UK HEH AR5 )
HE WA BE B W %2 29 B8 )5 7 W0 00 o i, K W)
(AL O, ) B AL Y 5T 5 (7200 94 K BE A3 2 T 481 Ji5E
FR SRR ), PR R 288 1) St B0 O P K SR R 1 5
2.3.3 4ok A/PS A 2 gy #it g lik

X B E NETZSCH /2 ®] 4E 7= 1) STA 449C Bl #4
I HTAHEAT 9K AL/PS TR 9 TGA Sz DTA Il
ME ] % ~ 700 C s LT 255 THil
#.20 °C » min ',

3 HRSWRR

3.1 4K AUPS R BERHEMESES T

K1 2 PS kL K gk AL/PS B 42 1) TGA Hifi
2 f 1 a2, 7 350 °C LLRT, PS ki F K 44k AL/PS
B R mAR N KR AR T A s A b 2
R BE 5 T 350 C I, PS I 4 & A 40 i, W & UL BE 11
Thim , PS & ik B D T =450 Cf,PS Ay A3 fif 45
WL R R PRI AR RS ALO, &, o 6 58 AT R
YK AL/PS fUBE2E b AR OB 1 5 B (22008 4 K 48
T A B T T ) o

weight / %

1 Ps
01 2 APs(m,=2%)

(
3 AUPS(m,=5%)
2 4 AIPS(m,=10%)
5 AIPS(m,=20%)

0 100 200 300 400 500 600 700
TIC

Bl 1 PSORLT Bk AL/PS UK BERY TGA HliZk
Fig.1 TGA curves of PS and Al/PS microcapsules
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Table 1 Aluminum content in Al/PS microcapsules

amount of addition of analysis result/ %

aluminum powder/% ablation test TGA test
2.0 1.37(2.58) 1.58(2.98)
5.0 3.16(5.97) 3.33(6.29)
10.0 5.11(9.66) 5.18(9.79)
20.0 7.11(13.43) 7.06(13.34)
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Table 2 Active aluminum content in Al/PS microcapsules

active aluminum content in Al/PS microcapsules/ %

amount of

stockpile in stockpile in

nano-aluminum without ’ I 1
pOWdeTl ) /% St()(jk[)ile air V3E(;§((‘i or ()X};i:r;(\)/e;.se
1.58 76.07 76.06 74.81
3.33 76.03 75.95 -
5.18 75.95 75.87 -
7.06 75.57 75.52 -

Note: 1) results from TGA test.
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Content and Activity Analysis of Aluminum Powder in

Nano-aluminum/PS Microcapsules

ZHANG Kai, FAN Jing-hui, HUANG Yu-hong, TAN Yun
(Institute of System Mechanics, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: Nano-aluminum/polystyrene ( PS) microcapsules with different aluminum content were prepared under optimization

conditions. With increasing amount of nano-aluminum particles, the encapsulation ratio of microcapsules decreased. The

nano-aluminum/PS microcapsules had good sphericity , smooth surface and high dispersibility. The activities of nano-aluminum powders

were analyzed before and after encapsulation. The nano-aluminum/PS microcapsules with different aluminum content had almost equal

activity. The active aluminum content of nano-aluminum/PS microcapsules was 76.07% . Stored in a sealed bag in natural condition

and in an oxygen bottle after 30 d, the active aluminum content of nano-aluminum/PS microcapsules were 76.06% and 74.81% ,

respectively. The results show that the active aluminum content can keep for long time after aluminum was encapsulaed by PS.

Key words: polymer chemistry; nano-aluminium powder; microcapsule; content analysis; activity analysis



