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HRA T LB, W& T PR S T R PGN; B
F0 7 PGN 5% Rl 5 URR T 52 7 [ 1k 1) 45 1, 7 s 1
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BF,- THF, [ #l; 1, 4-T — [ (BDO) . CH, Cl,,
Na,CO, FIEE, U %KM (THF) , 43 Fr 4l , K 35 W
AR A R A s R T 38, A2 ali, Jb ot
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TOF 58 it B A B 53 A A Al WOOR 5 SRR iR
(TDI) .= EEW G = % F IR B (HMDI) (2R %
W 22 S RURR 1R (PAPL) (=32 AR TN ¢ (TMP) | i
M3 = RIEE(TPB) , BIFAHLIT,

TA 27 Q2000 2 X HAE AL (DSC) N, Ji
50 mL - min™' , FHRHZ 10 °C - min™'  FE S & 10 ~
15 mg; AR /A F HLC8320 #E iK% i3 ik (GPC),
15 H: TSK gel G4000+G3000+G2300, i 4 THF,
P 1.0 mL - min™'  H: iR 40 °C,PS brkf; % Bruk-
er 3w VERTEX70 2L AMGIEAX, il FE % i T DMF
KBr 3 Fr i, TGS #0284 cm™ 23 HE% 14 16 1K,
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WERETE, 4% GB/T2941 =91 J7 2 M il A i i A Al JiE
FRMH ¥ GJB 1327A-2003 4.6. 1 Jy ik il B A6 7] , ik
BB (60+1) °C WEfk e ii 1 h, A7 AL ; 36
€ Dupont 2960 # -2z # I F{X (TG-DTA) , N, ¥k
B 150 mL - min™, FFIEFEZE 10 °C - min™ M &
3 ~5 mg; % E P, # GJB77B -2005 J5 ¥k 503. 2
e LR R AT
2.2 XRE
2.2.1 PGN &R

A I L Scheme 1,

T Y 1O O o AT & B9 BDO | BF,- THF, $ii
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PER N — BEEFA] BRI E 10 ~15 °C, 3 I 2 fk (GN/
GN-THF) ) CH, Cl, %5 ¥, a5 il in ek 3 B R v T
iR RIREA T 25 °C, BRIk 25 ) )5, gk 24
PR 2 o SRJE DA A, K Ve HLAE & b A
PUAHZ ZE BRI REI 3 ~5 Uk, B8 B 770 oK oy, 131K
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Scheme 1  Synthesis of PGN
Zik53HT: IR(cm™ ) : 3444(—OH) ; 2875(—CH, ) ;
1632,1279,992,859 (—ONO, ); 1120(—COC—) ;

"H NMR(8): 1.60(—CC H,C H,C—); 3.50 ~3.81
(—OCH,); 3.91(—CH); 4.08(—CHOH) ; 4. 61
~4.76(—CH,ONO,); "C NMR(§): 26.0 ~26.4

(—C CH,CH,C—); 67.1(—CHOH); 68.9 ~71.4
(—OCH,—); 72.5 ~74.5(—CH,ONO, ) ; 75.2 ~
78.5(—CH).,
2.2.2 PGNEMEEMHEHE BARIME

PGN 1 & 4t S W, Scheme 2.,

0
nQ OH 0] O\<
AU g
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Scheme 2 The curing reaction of PGN
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Table 1 The main properties of PGN
[OH] o/ n/ . TG-DTA N
M T,/°C
samples n /mmol - g g cm™ Pa-s . . C T thermal stability
PGN- | 3538 0.636 1.316 7.5 -56.2 178 215 72 °C,>30 min
PGN-1II 2901 0.743 1.459 42 -30.2 176 217 72 °C,>30 min

Note: [ OH] is hydroxyl value; p is density at 25 °C; 5 is viscosity at 25 °C; Ty is glass transition temperature; Ty is onset exothermic temperature; T, is the maxi-

mum exothermic peak temperature.

1 PGN-T (PGN-TI 43 51 ok 35 5 4 A 24 58
Y. 1 ATE N, PGN K5 Y% B &5y, 1508 STk
IR FIEE (1.46 g - cm™) o [6]H 35 R4 1 3% 3
PRI AR R RE TORURS BE m AR, B2 RN R Y
O3 T 5 R RLEE T 22 A0 Ay i AR R S TR R A, 2 T
[V FH 58, 4 F 55 W e % 32 B 5 Bl F i, o0 F
HEM RS VE R NGRS T M o KiEdem . &1 2
W 53 F Sk 50K BN B 38 AU B A 0l £k, BT A
B4y 7N 500 42 535 3] 2500 A5 A5 I, AH R RS
BEOmE 20 4% BERAGIREE R 10 CLLE,

40000 0
= il
B00F a7, _A
30000} ——— T
25000 F / 136
S 20000 Va 39 2
= 15000} r 15 7
10000f g
5000} / P ™
0- I-F_ 1 1 1 A1 -_48
500 1000 1500 2000 2500
My

1 3% PGN 73 7L xRS B2 30 58 1 1 B8 1Y 52 i
Fig. 1  Effects of average molecular mass of PGN on the

viscosity and glass transition temperature
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TS L T 3 el 2 T, % O 7 MO, Bk
TR TR I , T E 5 40 0 4% B ik 7 4004 3 67.3%
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52.3% ,BL B FF i 19 2K B 43 (32, 7% A7. 7% ) $2il
PGN H il R B 36 ) BRIE JBR m 43 40 (31. 7% 50.4% )
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Fig.2 TG-DTA curves of PGN
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Fig.3 " C NMR spectrum of PGN- |
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Fig.4 " C NMR spectrum of PGN-T
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Hi 3 FIIEL 4 BT H, PR il B 08 R ik 7 7 JE A
HRIE: 87,00 A1 1Y A 52 8 A A 3 AL 2 12 %%, PGN- I B 75
o5 AL A A R S e 9 AL 2 A0 A8, E B2 AR 55, 3%
PGN 4 3y 8 B S A b Sy B I8 1 A X B AIR A) if  0

N T GBS BRI SN R AR B, AR T AN (R
ZAF T PGN 5 LA S5 UK IR F) S Dz, 45 21 DL
2, K2 P EAFI RN 0.1% ~0.3% (JT 5>
BO) , LhURE 58 4 1] A0 I 7 [ f I 18]

F2 LTI PGN [ 4k SR 1 5 i

Table 2  Effects of catalyst on the curing reaction of PGN
curing time
catalyst
PAPI N-100 HMDI TDI
no 4~5d >10d uncured 8~9d
DBTDL 1~4h 1~4h 12 ~15 h 4~6h
TPB 3~5h 5~8h 18 ~24 h 18 ~24 h

M 2 nfF W AR R X PGN Y [ 4k 52 R 52
K. TR, 4 PAPLTDI o] 5 PGN 7E ¢ 4 It
(] P 5 AR 1 A, SO 55 T 75 1) 2R 0 TR 38014 1 % 1T T 3% ik
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QAR i (1 v N (e NI B <ol N S b O S |
ELR R B, o] R 40 i 8 FH S5 SRURR I i Bb L T AR TR
LA R A A AL o
3.2.2 [EL R &M PGN M TE B /120

LG ) PGN il & R A FR vk, B8R T F %
R SR B AR R RE R . [EL A S 4 R(NCO/
OH) FIE 7 IS4 p ( = EREEE R L/ BB L) X ok
PEREE A B RE 1 52 25 S a0 1 5 TR .

5 WA U 2 S BGE RN BE R,
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S T SR AR TE Z NI PE 5 TMP & = AN 32 L
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i) AR fL 25 SR L3 3, 22 3 ' PGN [ [ 4k 45 140
0.1% DBTDL H{#fL,R=1.1,p,=0.5,

TR0 & A IR A R AS R R B 1 S A B
T [ A6 1 40 4 B B e 5 3 AR Ak e ok, BT LA DA IR R [
b — JE G (R B B A R 40 4 B R, R T BRI . B 3
SRR A PTBE E BRSSP 60 R,
JITAT IR RE 4 5 R LA TE T B, R B T Ol PGN g
5505 3 T SRR Wi A 2 BB D T S SRR R SN R Ak, 38 3R
BT R A R e M. 4k S E K I AF I ) & 90 K
B T A R A 5 #5238 , R R BURG 45 L Bl A5 B i
A fire ) FT 5 4 [ 4370 %6 FH N-100 B, A PGN 25 58 4[]
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&3 PON MR8 15 B (6] 19 22 K (60 °C)
Table 3 Change in Shore A hardness of PGN-based elasto-
mers with time(60 °C)

Shore A hardness

samples  curatives
15d 30d 45d 60d 75d 90d
PAPI 62 62 68 64 67 67 69
N-100 53 53 54 55 54 55 55
PGN- 1
TDI 40 39 43 45 49 49 53
HMDI 41 39 36 37 39 38 38
TDI 55 60 52 65 58 57 59
PGN-1I
N-100 56 58 63 60 63 57 58
4 % #

(1) DL H§=99.5% 1) GN N JERL, & W 1 7 Rh
FRIS ERE B N 2 801 4y F & 3000 A 45 9 PGN,
PGN R % REiA 5 1.459 g - cm ™ $2 30 SCHk 4 38
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Ry, 0 B 55 Ak TR B RS B oy N B R BRI Y
26 °CHl182% .

(2) PGN 1y #RFS 7 1 B He ) i i 2 s 1) 2
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ikF| 195 °C,

(3) FTAELFIES, PGN LT 5 TDI PAPI ) )i Jf
ERE R B Py E AL LL0.1% ~0.3% i) DBTDL 1§,
TPB i fL #I it , PGN A 55 TDI PAPI N-100 ,HMDI
AP S [ A o

(4) $#£5 EL S5 R Mld %280 p, ,PGN 5t
PEARBINIPER BEREEE &, R A 1.1 ~1.2 p, 2 0.3 ~
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Synthesis and Curing of Poly( glycidyl nitrate) (PGN )

WANG Wei, HAN Shi-min, ZHANG De-liang, XUE Jing-giang, SHANG Bing-kun, XU Yan-lu, WANG Bo
(Liming Chemical Research and Design Institute Co. , Lid. , Luoyang 471000, China)

Abstract: Two kinds of poly(glycidyl nitrate) (PGN) binders with molecular weight of about 3000 were synthesized via cationic
polymerization using glycidyl nitrate( GN) with purity of more than 99.5% as raw material. Their structures were characterized by
infrared spectroscopy(IR), nuclear magnetic resonance( NMR) and gel permeation chromatograph( GPC). The main properties of
PGN were tested. The curing reaction of PGN with common isocyanates, polyaryl polymethylene isocyanate ( PAPI), modified
hexamethylene polyisocyanate (N-100) , toluene diisocyanate (TDI), dicyclohexyl methane diisocyanate (HMDI) was studied.
N-100, TDI and HMDI etc. under the action of
catalysts dibutyltin dilaurate(DBTDL) or triphenyl bismuth (TPB), and the cured samples have no obvious decrease in Shore A

Results show that the curing reaction of PGN can performed rapidly with PAPI ,
hardness after storeing at 60 °C for 60 days.
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