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2.1 SEEHE
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(8.1 g) it A 100 mL £} = [ Bedf  , FHE % 60 °C,$K
FEFHE S B 2 hy i A 40 mL T4 &) DMF, 7£
60 CH&MTFA 4.9 g TDI LRI KL 2 h J5 4%
2.1 g BDO #% T 5 mL DMF st Bt $5 F 2848 fin A

G, RM T hJFEIMA 45 T2 3, FHEE

130 CP~ 4 [ I 40 ho S I &5 3R J5 6 7= 9 45 A
500 mLZ B ITTE , Sl I8 A 2 7 W) e B s TR |
ZSPET33) 20.9 g FRM A RENA, 73R 90.1%

3 ARS®

3.1 FT#MEEE PBAMO /GAP S e BBk m
RIE
3.1.1 T T PBAMO /GAP & &5 3t 38 4 3

& H FT-IR RAE

SEI BT A5 0 B B B PBAMO /GAP 5 fiE
SRR FT-IR 35 B an & 1 s o

K1, 2102 em™ &b JE—N, Y AE I i i
1720 cm™ &b o 0 3L B IR B 25 A rb B 6 Y 4 1F W i
I, 1600 cm ™ &b J2: 7 BR 10 HEAIE W YA

wmE 1 s /NEFfR,3100 ~3600 cm™' 2 Ji] $5 14
1) 43 U 400 ¢ B2 068 vh = AN U8 21 R, 22 AT AR
FIHI 25 3529 em ™' B 40 SURE e A Y 2 K 3473 cm™
I A A 3320 ecm ™, = F R4 AL L
1:4.8 130, PBAMO/GAP o 1 i % 4 v e 35
oy B R R T 2 2 DL A A I AR A

HEHE SCHR [ 13 ], oK & A= S04 HT 0 ¢ i 19 45 fiE g
W7 T 1720 ~1747 cm™ | JoHiik B PBAMO /GAP
P P A A Bk R U 4 T 1720 em ™ OF HL&
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B GAP

Synthetic route of the PBAMO/GAP random block ETPE
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RERIBPE TR ARy FT-IR 1514
FT-IR spectra of the PBAMO/GAP random block ETPE
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Fig.3 XRD whole pattern fitting chart of the PBAMO/GAP
random block ETPE

3.2 LIWEMGHhK
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Fig.4 Effect of isocyanate index( R) value on the molecular
mass of PBAMO/GAP random block ETPE
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A
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Fig.5 Effect of reaction temperature on the molecular mass of

PBAMO/GAP random block ETPE
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B BRI 7E 40 h DAL i 77 4y 1 Bl T AR S, BT 1S
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Fig. 6  Effect of reaction time on the molecular mass of

PBAMO/GAP random block ETPE

3.2.4 PBAMO WiR#¥ 4 FEX LM E ETPE 43
FEMIG
Fi IR R A Y SO 25, R=1, I I EE 130 °C,
SN ] 40 h, 43 5 SR H 43 F & h 4100, 6400 Fil
7800 1) PBAMO fE R FUR Wil % 1 ETPE Jfx4 H 43+
EHEAT T RAE, RAEGE R R T,

&1 PBAMO Tl R W) /1 1 & X JE M ik Bt 2 PBAMO/GAP
T R M P A S T 1Y 5

Table 1
PBAMO/GAP random block ETPE

Effect of the molecular mass of PBAMO on that of

M, (PBAMO) M, M, M, /M,
4100 34570 57040 1.65
6400 23980 40290 1.68
7800 17560 30380 1.73

2R oy i R B BUR M, T 6k Bz g hE
T 2% i Tk i A o) AR AE SR W B 5 e B B
B RS Y HEAT i L W0 o3 1 e B A TR W) 0 1
P S T AR DAL b SR 6 A1 2 1 i ) TR D AR
FIHY ETPE A9 7> ¥ BB
3.2.5 PBAMO 5 GAP i R £ bt 3t F& # #k Bt 8¢

ETPE 5> FEHIF M

WG L LA 2548, A8 R=1, 4 6 B Be S 0 il JEE
130 °C, )z i Bf [a] 40 h, PBAMO TR ¥ i F& N
4100 ZF T, 058 T PBAMO & GAP Jii & b X ETPE
T, S5 R IR 2
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PBAMO 5 GAP % Bt i) B % 5 M1 15 2 2 H TR
PRk rp N—H S 20l Ui, & B0 1 i 2 9 £
AR SR Tt 6 B b, AT S W 23 T 5 B9 $2 %5 . PBAMO
T W P R ROR, 200 M O A8 ) S F 5 T
GAP [{%5% Bt i2 3 fiE 77t PBAMO 4, Ho 3 36 55 5 ¢
W BOCYR R T PBAMO & BEEZ I, 1K & T B2 69
SR IS PBAMO / GAP B #: 5 1 A 1) 73 1
i BiE PBAMO & & 5l /b, 1A & rp U8k AR 1 2
B, P oy TR Z . H GAP B s 3 O b2
B, HAE AR T PBAMO (A 2 3k, R BL 1K 22 GAP
FRRE, Y TR SR Y PBAMO 5
GAP Jitt b 1+ 1 I I A5 A AR 1 i (R B A e

(t943 T4, WM, =34570,,

&R 2 PBAMO F1 GAP G+ b Xt JG 0 #% B 81 PBAMO/GAP 4
BB T P 5P (R 23 1 8 1 5% i
Table 2  Effect of PBAMO/GAP mass ratio on the molecular

mass of random block ETPE

m(PBAMO) /m(GAP)  m. M, M, /M,
301 19830 35700 1.80
2:1 29450 51830 1.76
1:1 34570 57040 1.65
1:2 24960 42930 1.72
1:3 23770 41590 1.75

3.2.6 TDI 1 BDO &£t LMz LB ETPE 5 F 2
7% i

K4 F i 4100 5 PBAMO 155 TR W), 78
PBAMO 5 GAP ittty 1 2 1, R=1, 9" 4 iy Bt 2 hii
M BE 130 °C, 2 Ji i} 5] 40 h,TDI Fil BDO Ji7 & 53 ¥4 43
B 10% ,20% ,30% ,40% [ 45140 T, il 45 T 00 i Bt
7 PBAMO/GAP & Re B PRSP i 25 R LK 3. 3R
3 %W, K% TDI Al BDO 2 & fy 34, 20 v 4K 19 4>
HEWWK, B ESTESR, SN =t RE
Yy, E kB TDI A BDO Y i 2080k 30% A1 .

%3 TDIFI BDO & xf Tk B ) PBAMO/GAP 3 14:
PE A 43 St 19 5

Table 3
mass of PBAMO/GAP random block ETPE

Effect of TDI and BDO contents on the molecular

w(TDI+BDO) /% M, M, M, /M,
10 26830 44000 1.64
20 30400 50400 1.66
30 34570 57040 1.65
40 35100 57900 1.65
SR M 2015 % $23% #H74 (624-628)
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Pl PBAMO FI GAP Sk 15l 5 W, FH ¥ W 2% il &
PABMO i Bt , GAP k%1 Bt 1Y JC #E ik Bt 84 PBAMO/
GAP & REHIBPE SRR o 20 40 3% 45 3t & 7R 3% o 1k
A 25 4y v RS 43 B PP R T 11 3 22 ik 5 5 U BE D A
ZUHE; XRD P 545 21 g R PBAMO #5 B
5N 16.6% , 45 & HE 1 W i 55 T PBAMO ¥R )
Fil PABMO/PAMMO L34y, 28 5256 2% 1 0 Ak o 2
e AR S0 A 0 s R B 43 7 & O 4100 19
PBAMO i %4, PBAMO 5 GAP [ i tb 1 1 1,
R=1.0,TDI 5 BDO Jiit 5%k 30% , 4 i iy Bt () )L
7 i B R 130 °C, B B[] 2 40 h,
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Synthesis and Characterization of PBAMO /GAP Random Block ETPE

LI Bing-jun, ZHAO Yi-bo, LI Xiao-meng, LUO Yun-jun

( School of Materials Science and Engineering , Beijing Institute of Technology , Beijing 100081, China)

Abstract: The PBAMO/GAP random block energetic thermoplastic elastomer (ETPE) was synthesized via a solution polymeriza-
tion using poly(3,3-bis( azidomethyl) oxetane) (PBAMO) as hard segment prepolymer, glycidyl azide polymer ( GAP) as soft
segment prepolymer, toluene diisocyanate (TDI) as curing agent, 1,4- butanediol (BDO) as chain extender. The structure of the
ETPE was characterized by IR, gel permeation chromatography ( GPC) and X-ray diffractomer ( XRD). Results show that, the
number average molecular weight of the copolymer can be up to above 34000. The imino groups of carbamate in the elastomer
form the hydrogen bond with azido group,and the crystallinity of PBAMO in copolymer is 16.6% . The optimal experimental con-
ditions obtained by optimizing the synthesis process are determined as :in the chain extension stage, T=130 °C, t=40 h,
M_(PBAMO)= 4100, m(PBAMO) : m(GAP)=1:1, R=1.0, w (TDI+BDO)=30%.

Key words: energetic binders; energetic thermoplastic elastomer (ETPE) ; poly(3,3-bis(azidomethyl) oxetane) (PBAMO) ; glyci-
dyl azide polymer ( GAP)
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