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Figure 2 Chemical structure and reaction mechanism of zinc-phenol catalyst
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Figure 4 Schematic representation for copolymerization of COz and epoxides with amino alcohol/Et-Zn complex and its structure
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Figure 5 A bifunctional nucleophile-electrophile catalyst system for the direct synthesis of

enantiomerically pure cyclic carbonate or linear polycarbonates from COz and racemic epoxide
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Figure 9 Influence of rare earth compound content on the microstructure of COz propylene oxide copolymer
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Table 1 Property data of some aliphatic polycarbonates’ !
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) PCL 55 PPC 3LIRIR £ . 24 PPC R HET 30%0/F, PPC 35T PCL AR AR, (R R 55 24178 24 PPC IR
BEOKE T 3020m, R A EAMRA 1E D BB T AT AB | PCL A BR S5 BBEIIR , PCL SRS 80T T2
SETEAS M PCL A1 PPC IRA A . KBRS FI I DSC FTIR 2B 78 PEO/PPC LR 1k 2 4T A1k 4y
T EAEH . B AR R P45 PEO Bk & IR IIZ IR R 25 HE 2800 FTIR 1%+ PPC
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KT IREBREWIRRIR R ARANE, AT e LR R F A 5 1N R A AR BRI Sk S B, X Rl EAR
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FAFE, Nk, R EBEGEKEN A EFF 7N RE R T 2R S5 R R M BR IR (PPC) JE A
SEERNEREY 5 HINRE, TS ILR K R BA RIFMAIAYE PPC YRR A AR ER iR,
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PHBV/PPC. 314 i s MR 2 RS R P
S e SR B B i SR Ay vy L R
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JI6 J i B TR R TS B R I A= R AR 0 T LA T 4 A W R SR 8 4T A5 By 10
(5 55 B AR A2 B PRI FE R rh Jo 1 WA B 1 (575 e fa 32,
3.2 S{kHERME
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HI T H AT E 40T & H 2 PR 00 T AR AL & W)L O A A IR 2R ORI i) 26 IR s
TR TRTR TG A= M A KL C OV PTRE, vk [ Bl e RF WAL B 5 b SR C AL NS SL T APC /Y
Hi A A IBRAL B A e B HRTIE AR5 i R, (HUR APC SRR RVERERR ] 1 ERYHE W, IF B
ETBMBER S S LA ERE A I8, TR, 4 5 APC (0 fd FTRLEE A0 PR (Rt ETE
B2 MR B2 — N B B SR TR,



55 4 [T S R B

5 Sk -

(1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]
[9]
[10]
(1]
[12]
[13]
(1]
[15]
[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]
[36]
[37]
[38]
[39]
[40]
[41]
[42]
[43]
[44]
[45]
[46]
[47]
[18]
[49]

Kacholia K: Reck R A- Climatic Change, 1997, 35 (1) . 53—69.

Broecker W S- Science- 1997, 278 (5343) , 1582—1588.

Meehl G A , Washington W M. Nature , 1996, 382 (6586) . 56~60.

Inoue S Koinuma H.: Tsuruta T- J Polym Sci, Polym Lett Ed, 1969, 7 (4) . 287~292.

Inoue S, Koinuma H, Tsuruta T- Macromol Chem Phys, 1969, 130 (1) . 210~220.

Kobayashi M, Tang Y L, Tsuruta T et al- Macromol Chem Phys, 1973, 169 (1) , 69~81.

Kuran W, Pasynkiewicz S, Skupinska J. Macromol Chem Phys., 1977, 178 (1), 47~54.

Kuran W, Glarecki P- J Polym Sci» Polym Lett Ed. 1985, 23 (6) , 299~304.

Kuran W, Listo? T- Macromol Chem Phys, 1994, 195 (3) , 977~984.

Sarbu T» Beckman E J- Macromolecules: 1999, 32 (21) , 6904~6912.

Darensbourg D J, Holtcamp M W Macromolecules, 1995, 28 (22) ,7577~7579.

Darensbourg D J» Holtcamp M W Struck G E- et al- J Am Chem Soc. 1999, 121 (1) ,107~116.
Darensbourg D J Zimmer M S- Macromolecules, 1999, 32 (7) . 2137~2140.

Darensbourg D J. Niezgoda S A, Draper J D, et al- J Am Chem Soc. 1998, 120 (19) , 4690~4698.
Darensbourg D J» Zimmer M S. Rainey P et al- Inorg Chem , 2000, 39 (7). 1578~1585.
Darensbourg D J. Wildeson J R. Yarbrough J C. et al- J Am Chem Soc, 2000, 122 (50), 12487~12496.
Kobayashi M. Inoue S, Tsuruta T J Polym Sci, Part A; Polym Chem Ed, 1973, 11 (9) , 2383~~2385.
Soga K Imai E. Hattori I Polym J, 1981, 13(4), 407~410.

Chisholm M H. Llobet D N, Zhou Z P - Macromolecules, 2002, 35 (17) , 6494~6504.

BRSCHE, I MOk, 4. HE % F), CN 89100701.6.

Chen L B- Macromol Symp. 1992, 59 (1) , 75~82.

Zhu Q: Meng Y Z: Tjong S C et al- Polym Int, 2002, 51(10y , 1079~1085.

FERF 1R SRR, &5 PELA. CN 01130099.

Super M, Berluche E, Costello C, et al- Macromolecules, 1997, 30 (3) , 368~372.

Cheng M, Lobkovsky E B, Coates G W- J Am Chem Soc,1998,120 (42) , 11018—11019.

Chen X H: Shen Z Q. Zhang Y F- Macromolecules, 1991, 24 (19) , 5305~5308.

Tan C'S, Hsu T J. Macromolecules, 1997, 30 (11) , 3147~3150.

BABEIT. XEJe. EMkL. % P ELF, CN 98125654.6.

BB, X6, EBRL, . hEEF), CN 98125655.4.

BABEL, ERRZL Efbh. HELH. CN 00136189.9.

Liu BY: Zhao X J, Wang X H et al- J Polym Sci: Part A: Polym Chem: 2001, 39 (16) . 2751~2754.
LiuB Y Zhao X J, Wang X H. et al- Polymer, 2003, 44 (6) . 1803~1808.

Quan Z Ls Min J Ds Zhou Q H, et al- Macromol Symp, 2003, 195 (1) . 281~~286

Takeda N, Inoue S- Macromol Chem, 1978, 179 (5) , 1377~1382.

Aida T, Inoue S- Macromolecules, 1982, 15(2) , 682~684.

Aida T Ishikawa M, Inoue S- Macromolecules, 1986, 19 (1) ., 8~13.

Jung J H: Ree M: Chang T J Polym Sci» Part A: Polym Chem Ed, 1999, 37 (16) . 3329~3336.
Sarbu T Styranec T Beckman E J- Nature, 2000, 405 (6783) . 165~168.

Nozaki K, Nakano K, Hiyama T- J Am Chem Soc, 1999, 121 (47) , 11008~11009.

Nozaki K, Nakano K, Hiyama T- J Am Chem Soc, 2003, 125 (18) , 5501~5510.

Okamoto Y Nakano T- Chem Rev, 1994, 94 (2) , 349~372.

LuX B. Wang Y- Angew Chem Int Ed. 2004, 43 (27) , 3574~3577.

Price C C» Osgan M- J Am Chem Soc- 1956, 78 (18) , 4787~4792.

Lednor P W, Rol N G- Chem Commun, 1985, 9, 598~599.

Quan Z L. Wang X H. Zhao X J. et al. Polymer. 2003, 44 (19) , 5605~5610.

Udipik K, Gillham J K- J Appl Polym Sci. 1974, 18 (5) , 1575~1580.

Peng $(W),| A1) Y -X () Cher{ O jetcal A Polyne Degrad Steby 2003, 801 (1)1 1447

ML, RN, EEM, % s, 1997, 10, 29~34

Thorat S D, Phillips P J, Semenov V. et al- J Appl Poly Sci, 2003, 89 (5), 1163~1176.



34 . [T S R B 2007 £4£ 5 H

[50]
[51]
[52]
[53]
[54]
[55]
[56]
[57]
(58]
[59]
[60]
[61]
[62]
[63]
[64]
[65]
[66]
[67]
[68]
[69]
[70]
[71]
[72]

copolymerization of carbon dioxide and epoxides was first employed by Inoue et al- in 1969, many achievements have
been made in the field of carbon dioxide fixation as completely biodegradable materials. This review summarizes the
latest progress in the catalyst preparation for the copolymerization of carbon dioxide and epoxide as well as the reaction

mechanism- The relationship between structure and properties of aliphatic polycarbonate is discussed- The

Thorat S D, Phillips P J. Semenov V. et al- J Appl Poly Sci- 2004, 93 (2), 534~544.
Chen L, Huang Y H, Song Mo et al- Chin J Polym Sci, 1992, 10 (4) , 294~298.

REK HER, B S TONMEEE, 1992, (1), 8~13.

KA. KRN SR . RIS, 2002, 19 (11) , 10271031,

Zhang Z H, Zhang H L. Zhang Q X et al- J Appl Poly Sci, 2006, 100 (1), 584~592.
Zhang Z H, Mo Z S Zhang HF, et al- J Polym Sci> Part B: Polym Phys, 2002, 40 (17) , 1957~1964.
Peng S W, Wang X Y, Dong L S- Polym Compos, 2005, 26 (1) , 37~41.

LiJ, Lai MF, LiuJ J- J Appl Poly Sci. 2005, 98 (3), 1427~1436.

Yang S Y, Fang X G Chen L B- Macromol Symp, 1996, 105 (1) , 17~25.

Dixon D D, Ford M E. USP 4142021.

Chiristel Rs Heinz S, Olaf L. WOP 99257751.

Kawaguchi K, Takev K, Yasuhiko Y, et al- Chem Pharm Bull, 1983, 31 (4) . 1400~1403.
Masahiro N, Naoki W, et al- Microsphere Drug Ther Pharm Immunol Med Aspects, 1983, 327.
W . ARG . maTAORRLE S IR, 2002, 18 (6)  37~40.
Huang Y H. Wang J Z, Liao B, et al- J Appl Poly Sci,» 1997, 64 (12), 2457~2465.
R, EEE, B, & MAMkEE, 1996, 13 (3) , 75~T77.

Huang Y H. Yang S L Zao G- et al- J Appl Poly Sci» 1996, 61 (9), 1479~1486.

MG, BEEE, AR, M, 1998, 15 (5), 74~76.

B BB SR B4 TRDRARES TR 1999, 15 (6), 8587,

Dieter W, Christel R, Dieter V H, et al. WOP 9606877

Sant* A Joseph G, McGinnis V., et al. WOP 9900444.

Swzuki M- JPP 09259930.

Jansen J C, Addink R, Nijenhuis K et al- Macromol Chem Phys, 1999, 200 (6) . 1407~1420.

Advances in Aliphatic Polycarbonate Copolymers
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Abstract ; Aliphatic polycarbonate copolymers are a new kind of completely biodegradable materials. Since the

applications of this kind of biodegradable materials in various fields are also introduced briefly -
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