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Table 1 Thermal and mechanic properties of APC

APC T, Tensile strength Elasticmodulus Elongation at
/C /(mol - L") /MPa break/ %
Poly (ethylene ) carbonate 10 5.8 2.06 —
Poly ( propylene ) carbonate 42 7 ~30 700 ~ 1400 600 ~ 1200
Poly ( cyclohexene ) carbonate 118 40 ~44 3500 ~ 3700 1.1~2.3
Poly ( butylene ) carbonate 9 241 — —
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Table 2 Industrialization achievements of APC

Institutions

Technology Achievements

AirProducts & Chemical''’
Mitsubishi Gas [V
Dow''?!

Novomer Co. [

Metlic High-Tech Sea Group''*’

China national offshore oil corp. !

Jiangsu Jinlong-CAS Chemical Co. Ltd""’

JiangsuYuhua Jinlong Co. Ltd""’

Tianguan Group' '

Sun Yat-Sen University "’

put into production in 1994

Japanese patent,400 t/a

Double Metal Cyanide complexes

supported project of Department of Energy of US
put into production in 2002, 3 000 t/a

put into production in 2007, 3 000 t/a
Bio-degradable plastic with little catalyst residual
Bio-degradable plastic

put into production in 2006, 5 000 t/a

China High-Teeh development 863 Key Program
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Fig. 1 Scheme of reaction path way of carbon dioxide and epoxide

a BIRNIEME I RIE AA S Y
RBRIR LIl (a BEAZ)

b HINE LHEE SR A K EE T, TP i
VW ZREY (b #ie)

o S MR AR IR B
LJGile (e i)

TEM R R R, O T 4Ry — AL AR E AL

BWISSRE ONE, HEAL R BB G R -be A i M-OR
(R okt | 7577%?%%‘?), “EA SR AL S Y
RS 2SR 4l A M—OR™ . B K], 652
FREFAMEAL T i Zn—X Be A7 S AR AL AH 4B ) Zn—X
Bt AT A A S BRI AL T U Zn—X
SR AT R AT DU A BIIL R Y 70 55 vh O 2R 7 Y
K, RN 2 Fs.



578 7 A (1 26 %

R
iRy
o) @ OR Y
mex— o w2 o !
Zn 1) C—X— ———> —Zn—0CHX—CH,— —>—C—X > APC

—Zn— —Zn—

—7Zn—

B2 S Ak S AL S AR T R S AL

Fig. 2 Proper mechanism for copolymerization of carbon dioxide and epoxide
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Fig. 4 Structure of typical homogeneous catalysts

A-Metalloporphyrin complexes; B-Metalphenoxide complexes; C-Metal B-diiminates; D-Schiff base complexes
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RIREL . B A Y ARG R S AR A 3
A TN A RIE , (FR MRS AR, nge 3
. EEXHHESMML IR R AR, DR ERIT T
FEAEAL R AT
3.2 HEELF

Tnoue 510 71| FH U Wbk 5 -2 25 45 440 00 114 4
R TR IIN-GRICA Y, BRI T
AL (discrete B single site L) . XIS
A T — AR AR A A P L R i 2L R
YT o mzs, (AR Hl L FEE 42 IR
BEAS R L AR A RN S, T A T i
g, 9T 2l i 4 O B I B0 1k 6 A 1k
7. Darensbourg 25" & B T 45 — A5 B 1 B 1k
EYEERC S Y, M T7E My A 4 R e & P e A PE e
J5 T TAE AL R AL T 7 ). (H %ML
FRe LI A LGS, IR Y ket Ty
TEmEm(CEZHA AR PR b ).

AT K ) — A~ B %2 Coats fiff 5341 BDI
KRR I, EFERR A &0 T Be &4
BRI, UnE 50 °CL 0.7 MPa & 1FTF, fiEfk
TEARIR R IR A O IR, LR Y M,
22 000, PDI 3 1.09, f4LF13%E M H 2 290 g 4L
W1/g Zn - W7 Horh XU BDI G 7 AL (XL
SlEiE L) MIEMER R, £ 60 °C | 1.0 MPa 4%
TFF, RS AR O LR TR M, =
45 000 ~100 000, PDI=1.2 ~1.4*47,

WAk, AR R R A R i) — 2 FA TR A A A Ak )
SRR R4 JE B G W) (Salen-2 B LG W) , EREW
PRI S50 T AR RNy, IF H TRy H
A ARV BETE. LiuZs ™ BF5E T Salen-Crfi 4k F1 By



580 7 A (1

26 %

&3 EREAFEE

Table 3 Activity of heterogeneous catalysts

Catalysts Activity Ref.
Carboxylic Zinc
ZnGA* 64 ~70 g/g cat [22,25,27]
ZnGA-MMT " 115.2 g/¢g cat [31]
Ternary rare-earth-metal catalysts
Y (P,y,);-Al(i-Bu),-glycerine * 3274 ¢/mol Y [33]
Y (CF,C00),- ZnEt, -glycerine 4200 g/mol Y/h [34]
Nd(CCL,;COO) ;- ZnEt, -glycerine 6 875 g/mol Nd/h [35,36]
Double Metal Cyanide complexes
PBM 28 g/g cat [39]

# ZnGA ;Zinc Glutarate ;

ZnGA/MMT: Montmorillonite (MMT) supported zinc glutarate ;

Y (P, );-Al(i-Bu),-glycerine; Combination of Y( P,y )5, Al(i-Bu);,with glycerine
Y(P,y,),=[ (RO),P(0)0-],Y (R=CH,(CH,),CH(C,H;)CH,-) , Al(i-Bu), =triisobutylaluminium.
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Fig. 7 Structure of dinuclear BDI
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