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YA EE(IR) E ANAIECT RFX-65A & FTIR b #lid. AR E(TG)ES H DT-30B
BAHL LW E (N, 1747, FHE B 10C /min) . FHELETRE T, £ - 50T ~ +150T
#EFE M A Perkin-Elmer DSC-2C B4, iR # 3 20°C /min. JE &b, 5 L5 LKB-5
WEERFE PN G, £ HEJEM-100CX T BB S H S (TEM) EWE . fr R EG
GB-528-82 $7:ME, E XLL-50 Al ik s ol LWl & . 38 /n 18 B H E RS GB-531-82 MM %€ .
Bk L8 R YTAR 20 X 20 X 2mm iREE, £€ 25C F K PRI —ErfE], #TAmk
e, MEHERTE.

2 #R5itie

2.1 REFHHER

BT PPCHEAEHRE, ALRER OCHTRERRERZRNN S M. XA FTIR
Rl SR R, UEEEZRE THNEREENSE & EWN R, E 1 RERY
ARH IR AL . 7T H L RUY & 35000m ™ Ak B i 3 5 TR Wi F # 5 %, #F 3300cm !
W N—H f R . FIRT NCO 7E 2274cm ™ iy W WO g B FZ B2 33 47 10 s 55, BT IR 3 NCO
EHAMHE L EEREER IV NCO XM RERN e=1-A /A, HF A, M1 A, 751
HEKR N ERERTER AN ¢« BBRLE B2 R REBRESHAMNKA.
W0min WRNBE DX 75%, Bl ER TR &4 T HER A 20min Z A . (R LR
T GES AR, TR RS

1.5

Absorbance
=

Conversion (%)

=
n

0 L

1 I 1 1 1 1 ] 1
3600 3200 2800 2400 2000 1600 0.0 5.0 10.0 15.0 200

0.0

u(cm") # (min}
Fig.1 FTIR spectra of a PPCPU sample based on Fig.2 Conversion during the reaction

PPC, TMP, TDI at different reaction time
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Table 1 Effect of NCO/OH molar ratio on tensile properties of PPCPU
(NCO/OH}* 1.1 1.2 1.3 1.4 1.5
Tensile strength { MPa) 6.1 8.3 8.9 12.5 19.9
Elongation (% ) 384 220 165 90 63
Hardness(Share A} 34 49 58 72 77

a) Crosslinking agent is TMP, p = 0.5

2.3 FEEHR AEX PPCPU S EREN

2 BR TP SEH B B3 PPCPU WM W, EY HZBH o HHHA
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Table 2 Effect of p on tensile properties of PPCPU

o' 0.35 0.4 0.5 0.6 0.7
Tensile strength (MPa) 2.2 4.6 8.3 15.7 12.7
Elongation { % ) 511 305 220 160 86

Hardness (Share A) 30 47 62 78 87

) Crosslinking agent is TMP, R{[NCQ]/[OH])=1.2
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Table 3 Water resistance of PPCPU

Weight gain (mg/cm’)

Samples NCO/OH

4 days 7 days 14 days
PCU-1 1.1 1.92 2.43 2.87
PCU-2 1.2 0.84 1.43 1.48
PCU-3 1.3 0.68 2.17 2.39
PEU® 1.14 8.14 9.10 9.25

a. Crosslink agent is TMP, p = 0.4; b. Polyether-based polyurethane, crosslink agent is TMP, p=0.4
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Fig.4 DSC thermograms of PPCPU Fig.5 Effectof R on T,
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Fig.6 TEM photoraph of PPCPU
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THE SYNTHESIS AND PROPERTIES OF POLY
(PROPYLENE CARBONATE) POLYURETHANE

WANG Dongshan, YU Aifang, HE Shujie, YANG Shuying, CHEN Liban
( Guangzhou Institute of Chemistry, Chinese Academy of Sciences, Guangzhou 510650)

Abstract A novel aliphatic polycarbonate-based polyurethane { PPCPU) was synthesized
with various amounts of crosslinking agent and isocyanate. The prepolymer used was poly
(propylene carbonate), which was prepared by copolymerization of carbon dioxide and
propvlene oxide. PPCPU was characterized by FTIR, DSC, TG, TEM, water-absorption and
mechanical property measurements. It is found that PPCPU had tensile strength as high as 20
MPa, water-resistance better than conventional polyether polyure-thane, and thermostability
higher than the starting aliphatic polycarbonate.
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