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Table 1 Elemental analysis data of poly ( chloroethyl acrylate) and poly (azidoethyl acrylate)

Carbon (% )

Hydrogen (% ) Nitrogen (% )

Sample

Calculated Measured

Calculated Measured Calculated Measured

Poly (azidoethyl acrylate) 42.55 42.37

4.96 4.94 29.79 29.41

PR3 i GPC X T o 4 9 2R 4 R B R &

Pt 19 701 LA Ko 5 B A AT TR AR R R
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Fig. 1 FTIR spectra of (a) 2-chloroethyl acrylate, (b) poly
( chloroethyl acrylate) , and (¢) poly (azidoethyl acrylate)
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Fig. 2 UV-Vis spectra of (a) 2-chloroethyl acrylate, (b)

poly ( chloroethyl acrylate) and (c¢) poly( azidoethyl acrylate)
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Fig. 3 "H-NMR spectra of (a) 2-chloroethyl acrylate, (b)

poly ( chloroethyl acrylate) and (¢) poly(azidoethyl acrylate)
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Fig. 4 DTA curves of (a) poly ( chloroethyl acrylate) and

(b) poly (azidoethyl acrylate) under atmosphere
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Fig. 5 TGA-DTG curve of poly ( azidoethyl acrylate) under

atmosphere
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Fig. 6 DSC curves of (a) poly (chloroethyl acrylate) and

(b) poly (azidoethyl acrylate) under nitrogen
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Table 2 Data of the poly (azidoethyl acrylate) and 50/50- poly-
(azidoethyl acrylate) /energetic component binary system obtained by

DTA

System Peak temperature (°C )
Mixture system® Single system” T,° T,' AT
POLY " /TNT POLY " 234 228 -6
POLY " /RDX POLY " 220 228 8
POLY * /HMX POLY * 237 228 -9
*Mixture system, 50/50-poly ( azidoethyl acrylate )/energetic

component binary system; " Single system, system of the pure

energetic component, where exother-mic peak temperature is smaller

of the two pure components; T the maximum exothermic peak

pl o

. 1 . .
temperature of single system; © 7, , the maximum exothermic peak

temperature of mixture system; AT, = T, — T,

7 B3R 2 ATHL RESRANER OIS H
TNT R & & & W e i /(6 =z 22 (AT,) K
-6 C,RESANHR LIRS H RDX BAIK R M
AT, 8 C,MEBRANMEIKR LIRS H HMX IR G

100 200 300
Temperature (°C)

400 500 600 700

DTA curves of poly (azidoethyl acrylate) with TNT (a), RDX (b) and HMX (c)
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PERE S TNT HMX RDX 45 5 J57 KF 24 9 A 25
PEHEAT T RIS, 45 SR 2B, 72 220 °C I 16 7 il
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FHAE BT, ﬁéwﬁA B4 R AR5 5 1 25 LA I
PBX B 45 4 24 h 4k 15 1if
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THE SYNTHESIS AND CHARACTERIZATION OF
POLY(AZIDOETHYL ACRYLATE)

Wen-lin Gong', Bo Jin', Ru-fang Peng', Yuan-jie Shu’, Shi-jin Chu'
(" State Key Laboratory Cultivation Base for Nonmetal Composites and Functional Materials
Southwest University of Science and Technology, Mianyang 621010)

(* Chinese Academy of Engineering Physics Institute of Chemical Materials, Mianyang 621900)

Abstract A new azide polymer—poly (azidoethyl acrylate) was synthesized with acrylic acid and 2-chloride
ethanol as the raw materials through a three-step process involving esterification , radical polymerization, and
azide reaction. The new substance can meet the requirements of insensitive and better compatibility in polymer
bonded explosives and solid rocket propellant binder. The azidation rate was determined by elemental analysis
and poly (azidoethyl acrylate) with azidation rate of 98.67% was obtained under this reaction condition. The
structure of the preparation product was characterized by FTIR,UV-Vis and ' H-NMR methods. The results of
GPC declared the number-average molecular weight M_ = 1.14 x 10° , molecular weight distribution index M_/
M, = 3.2 ,which implied the better mechanical properties and processability of preparation product. The glass-
transition temperature of poly (azidoethyl acrylate) was evaluated by DSC method and the thermal stability was
tested by DTA and TGA methods. The results indicated that poly (azidoethyl acrylate) showed a single glass-
transition temperature at — 11.77 “C and exhibited good resistance to thermal decomposition up to 220 C.
Moreover,the compatibilities of poly (azidoethyl acrylate) with the energetic components of TNT-based melt
cast explosives were studied by using the DTA method. The result indicated that poly (azidoethyl acrylate) can
be safely used in melt cast explosives of TNT and HMX , just not suitable for RDX explosives.

Keywords Poly (azidoethyl acrylate) , Free radical polymerization, Azidation, Compatibility



