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y=0.3702x +0.1554 (1)
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Fig.1 FT-IR spectra of PS, DNPA-St copolymer, PDNPA/PS
blends and PDNPA

1.01

0.8 1

Hizso | Hegg
o
D

0.4 4

0.2 4
0 05 10 15 20 25
Weonea | Whs
B 2 PDNPA/PS SR Y20 5 Fe A I 5 LE 19 OC R i 6
Fig.2  Standard curve of the composition and the ratio of

H, o to H,o, for PDNPA/PS blends
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Table 1 Monomer feed ratio and the composition of DNPA-St
copolymer

No. [DNPA]/[St] Hi750/ Heoo Wonea/ We d[DNPA]/d[St]

1 0.5 1.28 3.04 1.55

2 1.0 1.53 3.71 1.89

3 2.0 1.94 4.82 2.46

4 2.7 3.45 8.91 4.54

5 4.0 4.77 12.47 6.35
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Fig.3 The plot of R®/p vs R — R/p for Fineman- Ross method
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Fig.4 DSC curve of DNPA-St copolymer

3.4 DNPASt HEYHEZREMESHEMN

DNPA-St 3t R Wy (1 VST i 35 45 2R ik < &
1.05 mL - g~ B RN 2 mL, 0 e bk R
U o SLRYSG MM TEINRSE R K 2.

3R 2 DNPA-stILRY 5 TR MM A1

Table 2 Compeatibility of the copolymer with explosives

increment values net increment

mixed

svetoms of released values of released  result
4 gas/mL gas/mL
DNPA-St

<3
copolymer 1.15 -0.10 P
and RDX compatible
DNPA-St

<3
copolymer 1.12 -0.03 com’ ~tible
and HMX P

M 2 af O, R Y5 RDX LR M &R
1.15 mL, 5 HMX LR <& 1.12 mL, X Ui B
DNPA-St 2547 15 RDX Fl HMX 2K %5

At

WWwWw. energetic-materials. org. cn



PR AE SR 52 C R i LR G RAILR Y5 261

SE Uk
4 2:5 ‘/k: [1] ChoS G,Lee K D. Development of the copolymer of dinitroprop-

1

yl and dinitrobutyl acrylates for pressable PBX formulations[ C] //

(1) U\W%&{bb — ﬁﬁ WEH e *k 7 }?Fﬁ K $M§ 1[% Insensitive Munitions and Energetic Materials Technology Sympo-

sium. Bordeaux,France. 2001: 163 —169.

H ST NS EA, TR RINEREAITT ) ek k) Lee b

. Free radical polymerization of nitropropyl

EAR T HERE EENE-E O EIERY s I %p H acrylates and methacrylates [ J]. J Appl Polym Sci, 2001, 81
" 45T (12): 2929 -2935.
AT LR \ ja . ) (3] WAAE 9, B 4. 7 R T 4G W 9 4
(2) FHLCAMIE I AT LAH 52 DNPA-SUIER P SRBAEREL)]. & fEbEAH,2008,27(2) ; 84 -7
/ﬂﬁz E%%KE’J{WI | € % | Fineman-Ross {JS‘L}E *Ef}g ZHANG Gong-zheng, WANG Fang, FANG Yong-xi, et al.
” Synthesis and characterization of energetic binder poly (2, 2-dini-
= sk A5 T 40 4 1 RN K =0.
m%iﬁﬁ?ﬁﬁﬁ,ﬂ Eﬁﬂ%ﬁﬁﬁjj‘j st 0.038, tropropyl acrylate) [ J]. Chinese journal of Energetic Materials
I'onpa =0.911 ,/\%I%Ttﬁﬁjt?ﬁﬁzﬂﬁﬁ ﬁ%"@JE/J%%A% (Hanneng Cailiao) ,2008,28(2): 84 -87.
> - Ex [4] Foldes-Berezsnich T,Szesztay M ,Boros-Gyevi E, et al. Kinetics of
HITEMILRY)

radical polymerization, polmerization of styrene in solution[]].
J Polym Sci, Part A-1,Polym Chem,1980,18(4) . 1223 —1232.
GIB772A -97 M2 98575k 501. 2[S].

(3) DSC #i1 VST i 145 R W] . DNPA-St 4L 5
Y Y B BE AL TR B R 63.3 °C, R A 251. 4 °C, (5

—

FA R EIE (AR 1.05 mL - g7, 5 EkEZ [6] jﬁiéu«%gf)ﬁﬁﬁﬁﬂﬁf“ﬁﬁ[fv\] Jemt: 45 4 Tl s AL,
(RDX #1 HMX)*H@’ ,I%iﬁimﬂiﬂg%é%o YANG Ding-guo. The Basis of Spectral Analysis and Application

[M]. Beijing: Textile Industry Press,1993: 82 —86.

Copolymerization of 2,2-Dinitropropyl Acrylate with Styrene and Property of Copolymer

ZHANG Gong-zheng', XIANG Xing', FANG Yong-xi’, WANG Xiao-chuan’
(1. School of Chemical Engineering and Environment, Beijing Institute of Technology, Beijing 100081, China; 2. Institute of Chemical Materials, CAEP,
Mianyang 621900, China)

Abstract: 2,2-Dinitropropyl acrylate - styrene (DNPA-St) copolymer was synthesized by free radical polymerization in ethyl acetate by
using azobisiosbutyronitrile as initiator. The structure and properties of DNPA-St copolymer were also characterized by FTIR,"H NMR
and DSC measurements. The behavior of the copolymerization between 2, 2-dinitropropyl acrylate ( DNPA) and styrene (St) was
studied,the composition of the copolymer was determined using infrared spectrum method, and the reactivity ratios of DNPA and St were
measured. Results show that the reactivity ratios of DNPA and St was obtained by using the Fineman-Ross method, rp.,, =0.911 and
rs, =0.038 ,respectively. The polymerization of DNPA with St is a non-ideal copolymerization,and the products are random copolymers.
The glass transition temperature and thermal decomposition temperature of the DNPA-St copolymer is 63.3 °C and 251.4 °C. It is
compatible with RDX and HMX,and thermal stability.

Key words: polymer chemistry; 2,2-dinitropropyl acrylate; styrene; solution copolymerization; reactivity ratio

CLC number: TJ55; V512; 063 Document code. A DOI:; 10.3969/j.issn.1006-9941.2011.03.004

CHINESE JOURNAL OF ENERGETIC MATERIALS

I‘A}
b
oo

At 2011 4% #19% #34# (258-261)



