55 36 B4 2 W ¥ @ 4t T Vol.36, No.2
2019 4 2 H FINE CHEMICALS Feb. 2019
A F

HERBIERAFNENTEL

EBN, B, AFEA,

Rk g, wYHE, 2 7

(PEZI LA R 5T BT, BEVE PE4E 710065 )

FEE: DI=RPINE RS LM =Rkl OB G e . 3-SRms B 3k-3-FF LA T (NIMMO )
FER, il T ZEREEME NIMMO (T-PNIMMO ), Ffija7F H k3L IR IG TR I 4K Hyhik (AGE), AT
IHFE R S RERE A7 ( AGE-T-PNIMMO ). K FTIR Al NMR X 7=#iE47 1T 3RA4E, FFLADU B X7 G Ak
(TTNO) by Bk Bk A B S SR ok & BB S Rl s Bk, B4 T SR IR 2 RAERE . 45 SRR
IZR AT EATIRRE (20 CCHEEN 8.93 Pars ). BARMIBEIEMLIL AR (-57.4 °C) K= R E AR ; R(#
1E5 TTNO HIBEE IS AGE-T-PNIMMO SURIYI T E 2 t, FR)=1.0 B, 75800 3 s i i )

35 0.80 MPa, 4Mifisiéeii -l 202 °C,

KR RGN WEMAY; Gal Ei; Pk
TEHE: 1003-5214 (2019) 02-0348-06

hESEES: TQ433.4+2 XHERFRIRES: A

Synthesis and Curing of Alkenyl Polyether Energetic Binder
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Abstract: The tri-functional poly(3-nitratomethyl-3-methyloxetane) (T-PNIMMO) was synthesized using

trimethylolpropane as initiator, boron trifluoride ether complex as catalyst, and 3-nitric ester

methyl-3-methoxycyclobutane (NIMMO) as monomer. Then, the copolymerization of T-PNIMMO and allyl
glycidyl ether (AGE) led to alkenyl polyether energetic binder (AGE-T-PNIMMO). The product was
characterized by FTIR and NMR. Subsequently, the mechanical properties and thermal properties of

elastomer prepared after curing with tetramethyl-terephthalobisnitrile oxide (TTNO) were investigated. The

results show that the energetic binder has low viscosity (20 °C, 8.93 Pa-s), low glass transition temperature

(Ty) (-57.4 °C), and can be cured at room temperature. When R value (molar ratio of nitrile oxygen group of
TTNO to double bond of AGE-T-PNIMMO) was 1.0, the tensile strength and thermal decomposition peak
temperature of the elastomer were 0.80 MPa and 202 °C.
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Fig. 1 FTIR spectra of energetic binder

212 MHEEEREAE

AGE-T-PNIMMO 4% i 24k &3 WL I 2. &
2 AL, S 1.00 &by Bpide Ay F 5L S A RPEAE A0 ;
53.24~3.30 K E#EELE 0 (—CH,CCH,0—)
SUMERAE W U W 5 4.40 R BE R L (—
CH,ONO, ) Z MFRAE M4 s 55.18~5.31 J sk -
XUERE AR v N2 (=CH, ) BYFFIER I ; 65.88
Y Z2 W R I BBV Bk 3 — A4S (—CH=) 1
R IE W A0
213 MREErit

AGE-T-PNIMMO 4% i 24k WLIET 3. f &
3 AU, 81731 Ak mi%sE FY JE A Y ARE A A A 06
540.56 J EHEHE R 0 (—CH,CCH,0— ) Zi (1)

FRHE W 5 673,67 A SRR 5 R AT 4 (10 Ak 1) 4
TEMZ WSl 5 575.08 A M4 55 i i 3k R o 1 f ik
(—CH,ONO, ) MYFFIEMCIE; 5117.06 1 133.76
Sk e i e XU B i A R R A

1.00
4.40
518~5.31 3.24~3.30
588 |
1 1 1 1
10 8 6 4 2 0
)

K 2 AGE-T-PNIMMO 4% i 2ok Ak
Fig.2 'HNMR of AGE-T-PNIMMO

3.67 40.56

17.31
75.08

133.76
117.06 I
| A L | | L

1

1 1 1 1 1 1 1 1 1
200 180 160 140 120 100 80 60 40 20 O
K
E 3 AGE-T-PNIMMO 4% G L3R it
Fig.3 ">CNMR of AGE-T-PNIMMO

CEA AT | B R A R R R
=E, ARIERIE S AGE-T-PNIMMO 14> T-4514
mEWIA, AT AGE-T-PNIMMO,

22 FEFIERENE
221 fbE

B SRER A N E MR AR, B,
DR S 5 HAA MR A S, ARTFE &R
#frm. WK T AFEE T T-PNIMMO f1 AGE-T-
PNIMMO WZEEE, Bk 1 Fin.

FU R BER T RER A R R R

Table 1 Effects of temperature on the viscosity of energetic
binders
FhE/(Pa-s
L /C % /(Pa-s)
T-PNIMMO AGE-T-PNIMMO

20 18.83 8.93

30 7.33 3.60

40 3.27 1.65

50 1.66 1.13
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Table 3  Gel fraction of elastomer
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