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Table 1 Effect of different vaporized velocity on boron coating

average vaporized velocity/g + h ™' density/g + ¢cm ~?

10 0.2879
30 0.2833
60 0.2717
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Comparison of coating effect with and

without amido silicon alkyl

H ISR BRI AP A7 8RR D0 AR
e, LA FH S0 D AR S 9 R0, I P 22 35 Ak o 1 266 5%
By T AT BUALFR, DASF R 25 R RO 10 g - h T A
M AP XA Ry #E AT 2 AR, JF i 20 A0 Ok L A
RH XPS MEMI RS ITER & & BB E. R
B B S ROR AT TR AE T
3.4 IS KESH

B2 2k AP A 2L SRS B . MIEL 2 Af
DA, A A B R £E 1400 ~ 1500 em ™' 2 ] 35 2 2
H, BO, ({1 45 i 5l I , 78 820 em ' [ff 31y H,BO, %55
[, 78 1201 em " Fff T H,BO, R EE M i i, 7
FRWAHE T AP 5,505 BT A0 F 3145,1638,1398,
1072,625, 1111 em ' [} 3T (0, X 3 26 0 4T T 43
Mr 2 F 1638 em ™' [ff i KBr fig, fi F 4 1072 ~
625 cm ' Z[H] Ky ClO, ~ (i 45 4R gh i , 17 T 3145 em ™
i N—H [ 45 R 30, 76 1398 em ~' [t N—H (1
T Wk B e, 7E AP Y bR ME £0 AN 3 B T



384 3 [iZ Mook %15 %
1402 em "B T N—H L5925 gl 3 3h % 7E 1082 cm ™! .

NN - S . 1 — D1a 7744.0C
Bl Clo, " i R gh g, & AE i 2 s iR e g ] lao
B, Rt AP V) 22 6T T 2 2 A S 50

°§ 2 160
80 5 =
1—B ; 5 =
70 12— B coated with AP L 5 1 10§
60 2

= o 04

% 901 % 120

§ 40 T { -1 4 L4

£ 30C .- 716.05°C 1o

2 30 A U ol A

g -2

20 A i
10 o o ._..--'
0

4000 3500 3000 2500 2000 1500 1000 500
wavenumber / cm!

B2 kA AP B FT-IR %[
Fig.2 FT-IR of the pure boron and boron coated with AP

3.5 HMIERESHT

Bl 3 2R 7E 28 AP i TG Al DTA $443#r 52 56
SRR ONIE 3 1 a iRl WL, Bk T AE s SOh IR A
W HE A (1) 7E 320 CHf TG £ IT 4 2248 b J+, X i
AIRL T i 5 25 P IR RUR AR ROV, 3] 470 C 424y
T 2 1 3R B S B, 3 3R B BRI R
o7 3 B R, JH R 2 DAL - 3R 1 1 A AL 2 [ S A
A AU A U2 B BE T B0 B R B
(2) MR EETH 3 720 Cif, i<k EAAFE R B 80, iR
FET 10, B 770 °C R A 5T i O 8G n 2)
90% , | o 3 BE i 35 P, FE 720 ~ 770 °C X Bl B X
[ P, R T fE FR 13% 34 8 90% , Uk W 48 KR 43 1k 2%
N A A AE XA TR BEYE T . (3) 23 B T
820 C A AT I, MLk T 7K, iR i BT & A A2 4k, 1k
SN AT PR A IR i R R ok T Y S BT
T 1 AR A 2 Bk AR A et A 2 Y B T R
PN AR IFRTACN 25 3 I I %

B 3 i) b £ n] LLE H, FHETT UG B DTA il
LI b 1T, 3 3 IR I 4R O 3 X R 25 AL 02
BT A A e, 2 5= A A Uk A&
RSB 5 TR FE 300 C LU , 484 DTA i Ze#51 F i
B X Sk b DTA L2k 1) TR 45 5 5 lREAEe
716 °C 5 769 °C [ B2 5 [l Z 18] 7 Az — A~ B S 1 i e
B, 33 2 W 0RE 7 I Tk B2 318 FR1 P A AR R 1 T R o 5 U
{ELIR BE (744 °C) XJ I 75 S5 K A HCHA R 28 3t I 7R o5 I
B Ak 2 2 0 % B K 820 °C LA JG IR REAS PR A T i 1Y
AR AL, Ui R 5 A Ak 2E RO E &k

0 200 400 600 800
temperature / °C

B3 HIDKLT7E =S U TG A DTA #4504
(FHRHEZ 10 °C/min, KH/ :23%)
Fig.3 TG and DTA heat analysis of boron particle in the air

Kl 4 & 509% 43 85 8K 11 DSC F1 TG #4443 #r 14
(FHEHE = 10C/min, S5 : B R) . ME 4(a) AT LLE
tH,7E 330 C 2| 380 °Cax B il BV B, FF i I AR
ALK, M Zela T e 22 BIAR /o (HXF T AP
SRR, 3 A T BE Y PR OE s 1 R R A v UL O i B,
CHAGH R 2 AR K . AL 4 (b) AT LA A 5 B AR
ML A A AR ERML E R
M AP UKL TG 2 A R B, R Bl &k A P58, 4
KRR FAFTEWAIE KR BT AP & ARIRAS [ 43 i
AR IE B (H X — i B TE AP A Y BB Y # R
ML PHET
3.6 X-GI&NXBFHEIZHHN

R T ERE MR A TR WS = DL K& AP R
TR AR RS AR AT T XPS i B 3% T A
JCE TN, 2y XPS WE i F1 AP A5 B 3%
T TC R & AR

MFE2 LA, CSEER, BT VENCITR
= L AN P IR N SN 5 S O Toe e ) 7 N o
SO F R Y T8 R4 R AP B 0K % 1w
AN EIR P21 41% AT ET5EH R B,0,, 153
Wik 2 m B0, B 4 19 i S 70. 54% , B [ EL N
29.46% , n] RN KL F T R ER 4> 9L B,O, B, 2l
¥R AP J5 MR C1 % B IR 4 B RT R S04 53
AP B BE IR 20 B0 H 26.20% , M SR AR & R S AP
HAR T, R B, O, YRR IR 438 32, 00% , M A A
R ZE B, Oy I B IR S RO 2 B % T ER 5T )
P BE R 3B 41, 48% o M LA L] 1, 0 by 25 1 4 AR A
BT —)2 AP IR,



%5 4 3] G H < . AP (B8 A0 BB Y B T ¥ 385

1 gy 2% -
/
o, 2 /\/ -
> / —
= /
= -3 4 /
2 / 4
i, o Q=1835J-g
[ SR -
,—’/
5 24261
100 200 300 400 500
temperature / °C
(a)
,,,,,,,,,,,,,,,,,,, " 33782 ]
10 23 010
100.9%'
0.9 | 0.08
o
= — deriv. weight 006 &
£ 087 . weight =
E £
g g7 2
g
0.6 L«/
NP
05 T T T T
100 200 300 400 500
temperature / °C
(b)
K4 50% B iR 1 DSC(a) il TG(b) #453Hr
Fig.4 DSC(a) and TG(b) curves (b)
of 50% coated boron particle &5 Bk (a) FAP ELBIHH (b) Y AFM 8 )5

Fig.5 AFM results of boron(a) and AP coated boron(b)

R2 XPSUEMMIAPEEWMREESTELE
Table 2 Element content of boron 'E ™ g
and AP coating boron with XPS . o' ¢

- e

¥
é 1

mole fraction for element / %
C 0 B N Cl
boron 47.22  21.41 31.36 0 0
boron coated with AP 40.38  33.17 17.32 4.78 4.35
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Improvement for AP Coating Superfine Boron Powder

ZHANG Jiao-giang', PANG Wei-giang®, ZHANG Qiong-fang’,
SU Li-hong, YAN Hong-xia' , KOU Kai-chang', GUO Ji-ying'
(1. Applied Chemical Department of Northwestern Polytechnical University, Xi'an 710072 China;
2. Xi'an mordern chemistry institute, Xi'an 710065 China; 3. China Airborne Missile Academy luoyang, Henan 471009 China)

Abstract; The superfine boron powder was coated by aggradation method with AP using methanol or acetone as the solvent. The

coating effect were characterized by FT-IR, heat analysis, atom force microscope, transmission electron microscope et al, and the

influencs on the coating of the solvent, vaporized velocity and amido-silicon alkyl were studied. The results show that the optimized

vaporized velocity is 10 g + h™".

superfine boron powder.

The pretreatment of boron power by amido-silicon alkyl in advance brings a good coating effect of

Key words: analytical chemistry; superfine boron powder; surface coating; solid propellant; AP



