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RAIE, mA, Bk, Fe)l

SEIKO DSC6200 #4 22 /R 4l s AL ( H AS) | Tk ik %
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78% , 45| & HiEEid 0.3 mmol, =Rl 78 % /b
N T73% o F R RIE VW], BN IR [) % 2 SR W A
RAA — i WYL, 75 W R R 5] & Sk — 5 1Y
FAFE SO [E Y 4 h B E] 8 h, A 20% K
B 78% it 8 h )5, ARLEHEAS SO I [A], 2 (i 3L R Yy
177 HH 78 % [y 58%

FHEE T No. 4 #E G AT PR RE 5 450 3R AE I FE b
5 TREBE R M /M, /M, =21926/37924/1.73
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Table 1  Effect of reaction conditions on copolymerization

No. molar ratio of DNPA AIBN time yield
/VAc /mmol /h /%

1 1:2 0.30 8 24

2 1:1 0.30 8 32

3 2:1 0.30 8 64

4 3:1 0.30 8 72

5 41 0.30 8 78

6 4:1 0.20 8 62

7 4:1 0.25 8 66

8 41 0.35 8 73

9 41 0.30 4 20

10 4:1 0.30 6 48

11 4:1 0.30 10 58
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Fig.1 IR spectra of DNPA-VAc copolymer
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Fig.2 'H NMR spectra of DNPA-VAc copolymer
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Fig.3 DSC curve of DNPA-VAc copolymer
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Fig.4 TG-DTA curves of DNPA-VAc copolymer

3.4 DNPA-VAc #B¥HARE MBS

DNPA-VAC 3t 3 ¥ 15 VST 32t 5 45 5 it < It
1.70 mL - g ™' M4 & BE BRI 22 52 T 9 A 56 3T 1)
BRI TZRE G B SRR N T 2 mL, I E R R
i

STy 5 R 2 A A DR 4 R I 2 R,
HAR R bR RN TS T 3 mL - g7 A
ZILEY 5 RDX LR MR R 1.72 mL, 5 HMX
SR BT A 1.48 mL, A

&R 2 DNPA-VAc L RY) 5 F A0 25 M1 25 P 1ty ) i 2
Table 2 Compatibility of the DNPA-VAc copolymer with

explosives

increment values net increment values

mixed systems of released gas  of released gas results
/mL /mL

DNPA-VACc =3,

copolymer and RDX 1.72 -0.18 compatible

DNPA-VAC =3,

copolymer an HMX 1.48 032 compatible

4 &

(1) AN KRR & — g 5L N R N & 1R & 0 T R 2R
WA S T NS AN, Z 8 OB E R, R %
WREWINEG R T WIHERAE —HENER-C R
BRI R Wy, X H 250 F oy F s dE AT T 3RAE LR W ek
i d[ DNPAT/d[VACT H 2.4 : 1, M /M, /M, =
21926/32924/1.73

(2) VHE T B ARBOR 51 & I HBORE AR R B
(i) % 2R 5 SN R SE I . 35 i DNPA/VAc B EE R L (iE
S b
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U | R0 0 A ARG 22 A K 0 I ) AT LR
LR %, £ DNPA/VAC MEE/REL N 3 1 1, 5]
RHIR RN 0.3 mmol, i 8 h, R Y1 > F N
72% ,

(3) DSC.TG #1 VST M3 45 R K& B : DNPA-VAc
IR YR B B AL E 2 59. 7 °C, A i I R A
259.1 °C,7E 259.1 CH R T 49% , B2 58 VU (i
1,70 mL- g7h) 5 FE IR KEZ (RDX HI HMX) #]
wIEBRBEENREY.
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Synthesis and Property of Energetic Binder 2 ,2-Dinitropropyl Acrylate-Vinyl Acetate Copolymer

ZHANG Gong-zheng', XIANG Xing', FANG Yong-xi’, WANG Xiao-chuan’

(1. School of Chemical Engineering and the Environment, Beijing Institute of Technology, Beijing 100081, China; 2. Institute of Chemical Materials, CAEP,
Mianyan 621900, China)

Abstract: The 2,2-dinitropropyl acrylate-vinyl acetate (DNPA-VAc) copolymer was synthesized by the free radical polymerization
in ethyl acetate using azobisiosbutyronitrile as initiator. The effects of molar ratio of monomers, initiator concentration and time on
copolymerization were investigated. The structure and properties of DNPA-VAc copolymer were also characterized by FTIR,
"H NMR, DSC and TG measurements. Results show that the copolymer is obtained with the yield of 72% under conditions of
DNPA and VAc molar ratio of 3:1 at 80 °C within 8 hours. The glass transition temperature and thermal decomposition peak
temperature of the DNPA-VAc copolymer is 59.7 °C and 259.1 °C. It is compatible with RDX and HMX, and thermal stable.
Key words: polymer chemistry; 2,2-dinitropropyl acrylate; vinyl acetate; solution copolymerization; energetic binder
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