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EIf CO,PO #12,4-HE_REEME (TDD W=uHEY, HHZRMAMEMH
EWNHETTEANPR, RAEZRFHET, FE_RERETUS MR, 8 REH%R
RS MR N, BERED FROKE LR MR ELRBTXTRARELEDS
ERENFTAFOINR. BN TARDE—FFUIRY, ERBRURBERER
R RAEE VT TR RO B AT R

1 sE#s

1.1 R#

CO, I"MERET P&, BB, 48 0.97 [RES . PO O T g, KH¥h 1.8X
107 [RES . PO FBHISHIE 3A S FRTHR. REABREE (P M2,4-FFX_R
HEBER (TDDZ B9/ 2 4liA 5 E e .

1.2 fEftn
RBEHN S BIAE FEAEATINEAREZERNT:
®,Zn[Fe(CN)s]bClz_”(HZO),(KCl)‘
®:Poly(ethylene oxide). & =~ 0.50, ¢ =~ 0.76, d = 0.20,
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1.3 #REE

B FIBETFTESNZS,E N, F,n PO, BX, PI % TDL, 2REBHF/INER
CO, BIE /1% SMPa 7247, RIGHE 60°CR B 24 /NKF, F#ACBREERIR. RARGE
BB LR BT, BEBRXIEE .
14 #{ERMEKWE

B4y 5g BEaRT 150ml #EHh, fnA 50ml 5mol/l NaOH KiFik, T 80°CHii TIE
W, HRURESRIA R, A HR B RG, B K CBEEBBOR, ARG AR KRBT RHA &
2B, B R ER. KRB IR B & T 3T, S BS RSURD.
1.5 Wik

R ER KD T 35°CTE. GPC 44t Water-150 CAIC {247, DAY
SeEEEHFZME, FiE 10ml/min, DSC FJ Perkin-Elmer DSC-2C {{43#7. TG.DTG
ST RS E DT-30B AAHTIE N, Sthll 10°C/min FHEEE BE4T, SHEEAIE A SC-7
EOLHAAREAE ES-54(30) REERER 105°C, SILEEE 220°CF T, A KGR
W, TESTATE Hereaus CHN-O-Rapid JTLESHTEGESFT. IR A Perkin-Elmer
325 {352, "C-NMR #1'H-NMR J JEOL-FX-90Q A1 Varian Unity-200 {5}
¥, LL CO(CDy), 4#il. P(CO,~PO-PI) & HTTH f M 'H-NMR ZRSHRS
mE 1 AN -3 118

fco, = S(Is.o -+ 14.2)/[10(15.0 + 14.2) + 5155+ 315, (1)
frn = 317.2/[10(15.0 + 14.2) + 5135+ 31;.,] (2>
fro =1 —‘fco, — fm (3)

RHP THRER 'H-NMR E I Ar#8,65.0 542 4B #RTH CH 1 CH,
5,354 PO BB CH M1 CH, il5,7.2 AERKHIRS.
2 R 5T’

HEX_RERERNREREES CO, M PO x4EMN=tARINABPEFEALE
AR, ERMZM@TG)FHRET, BRRQUE) KB ILKEE [Polypropylene (imi-
do) Carbonate],

|
o CH, NC,H,(Me)Nm=CO—

I 1
CO; + PO + TDI—>-£C0Y,{CH,CHO3,<CO, 4)
0 CH, NPh
i | I
CO; + PO + Pl—>-CO3,<CH,CHO3,€CO, (5)

21 RERHNIRREDEN

f£ CO,-PO-PI IR W, AR, ARy ™RHKTo FRERRK, B4
H—EEEEAFEL (B 1), RENEER, LR EED TREEZIEK, K
BEATE] 16 /WL, PR ATEML, 5 FRARE TR (B 2). XEEAEMAFE R
PERAARARESER, W RARAEROER. SRR, REEE MR, HRE
R RIS [A] R 4%, #B A] IR G i 7 3 L Bl fn, 7 S0°CTR IR BZ 30 /B, BR 60°CTR KL 24 /MR »
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Fig. 1 Zn/PO Molar dependence of copoly-

Fig. 2 Time dependence of copolymeri-
merization where (PI/PO), = 0.0429

zation where (PI/PO), = 0.0343
8L 70°C R R BL 16 /B, P43 524 97.6% .97.7% ,97.7% , T =R RG5> B4 1.26,
1.53,1.38, ZEHBRNH, RR T AMBEFRRAFEE, ZEAR., BRI TR
RRIEGR I, R IR R B A P R = My R R B, RS AR H.
22 RARERRNRER"HERNER

ERRNP, 3 —EEENFRRENR LN AR AR REHR AT M, Afit
Ry AR BT REMREN AR, P(CO,-PO-PDIERIFIEREILRE PI/PO BE/REL %
KR, ARG —MHREL (B 3). AELRHEANERYERDIREN SEHLTF
HF. MK BEEIRBEIMER , 75e/C ~ C HRAIF(R) Haggins HH H,) Kb PI/
PO fEifuZE(H 4). {BXTF CO,-PO-TDI KyILE, B TDI R, ¥Rtk
B&EhREMM, X TDI/PO EE/RELMEIT 0.05K, RiE#% 85%L L. A K MR

100 Fa—w——— - 0.51
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Fig. 3 PI/PO Molar ratio dependence of Fig. 4 PI/PO Molar ratio dependence of

the CO,-PO-PI copolymerization the Huggins coefficient Ky and the

gel content in P(CO,-PO-PI)
Huggins ¥ f TDI/PO LLE MK (E 5).% GPC 53 #7,8 TDI £ A By, 3%
PHBEESHNS TEXBEERS,. S FESGFARER(E 6). Dl LiX&xkEH PI,TDI
BEEV#®ER, 1 TDI & A W3, R BRRE .

#id 'H-NMR F Al P(CO-PO-PDERM K EE B LA TERSB(ETE
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Fig. 5 TDI/PO Molar ratio dependence of the Fig. 6 GPC Data for P(CO,PO-
Huggins coefficient Ky and the gel content in TDI)
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SNEERE.
Tab. 1 Thermogravimetry Data of CO, Copolymers
No. Copolymer 1:54C 250%C
1 PPC 140 230
2 P(CO,-PO-PI) (PI/PO), = 0.026 223 260
3 P(CO,-PO-PI) (P1/PO), = 0.069 224 267
4 P(CO,-PO-PI) (P1/PO), = 0.086 213 256
5 P(CO,-PO-PI) (PI/PO),= 0.172 221 260
6 P(CO,-PO-TDI) (TDI/PO), = 0.009 208 260
7 P(CO,-PO-TDI) (TDI/PO), = 0.020 211 243
8 P(CO,-PO-TDI) (TDI/PO), = 0.034 211 242
9 P(CO,-PO-TDI) (TDI/PO), = 0.043 219 269

25 #RPESRI T

ERMNFHET, #RBERS PO f1 CO, RAEXRER= TR, LikE PO
#HITTHE. RERES CO,PO WHERRNAAER LEFESR TR, EXR
ERA S EERER LRI dEEL PPC $#i OH 5 NCO MR, HEXEE,PIE
PO.CO, & R RIS FHY, i TDI 5 CO,,PO BN 4RI AR 4
HIERY., RMLREREFHER,PILPO 5§ CO, WHERFT=MREM KRS T, %W
F TDI BAT4CE, W ERS FREE—SIRE, RAXRREHRE Pl WMATEH.H
i, BB UMARDE TDI HEBRBAGHEE. 4, XR"=HWHRE PPC R
PO-FEBMEBEZBARYMNEBEEY., EXMBEERT, HHEKREMA TDI £ TDI/
PO = 0.04mol/mol I, RFE A4 13%HIRIEY, KRR ABEWAET 85%. Aifif=H
HELR=TCHED.

H L& K, CO,-PO- R BB BRI R M AU T BETT N2 NCO E: 4T BB AT AR L% .
EHIF N=C #RE~4HERER (B ; HF C=0 BRABIRVEAHKBREES
10),

(¢} CH; O CH;, o CH;
—(!O—CH,(|3HO—(': —N —CHzclHO—- —c!o—-CH,(l:Ho—
Ph
) (1D

ZH I FIKE PR, 450 1 MK N-BREFRR RIE LY P(CO,-
PO-PI) X%, R/GRABEWNE, SHGERREITEST KR, RALRERIRK
HEET KB PBEEEERTASE N-BREXRK. HEX N-BRREXERS
DGR L, R CFEM ARG T, Ki# N-TEE, VK@ EIFEH KK =
&, RRKEEHDERRXEHSEH 1 KREEN. BEEER, WARARESS
CO,-PO HREERET C=0 BITHHR#AT.

Zit 11 FAERGE AT MO SHTIESE, P(CO,-PO-PDILIEE ATE P(CO,-PO) th
HIAOFERS: IR; 1750cm™(C=0), 1250cm™(C—0); 'H-NMR;: & = 5.0(CH),

_O_.
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8 = 4.2(CH,), 3.5 (3% PO &%y CH F1 CH,)F 1.2(CH,); “C-NMR: & = 154.2
(C=0), 72. 4(CH) 69. O(CHz), 16.2(CH,), t4h, FEZ=cEERTE T LI
Pl M THYKEE/E S IR: 1596.1540,1498.758.696(Ph), 1708,1672cm™}(C=N); 'H-
NMR: 6 = 7.2(Ph), ‘3C -NMR: & = 129.2,123.2,120.2,118.8(Ph), 128.9(C=N). Pi.
FiERTARBRRE C=N RENEERE

PO-PI) RUSER LA W AR e R RER. FAX
R R4 H-& R T = 5% 4L 4y P(PO-PI) , (3L

KEBHEMERE T, B IR Y 1750cm™ A1

LY PE0mPO e NMR thiy 5 = 154.2 BUIRE AR5,
i C=N S M7 %4 BI % (A 9). i
5, MAKXRMAHERT = T &£ % W
P(EO-PI), BRI # 5 HERARELAE
BENRTABBRELERNGE, XEE
b & E04E 1708 1 1672cm™ A4 2HLC
1672 ' =N#y IR RIKFZE 6 = 1289 EHEI C
—N # BC-NMR IR i, X % 35 B T 7
P(CO,-PO-PI) /Y IR F1BC-NMR B o
HILRA X R RS RARN I hAE

. C=N 5, XHTEREN I WEME

P(CO2—PO-PI)
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Fig. 9 IR Spectra of the copolymers
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POLYIMIDOCARBONATES FROM CO,, PROPYLENE
OXIDE AND ISOCYANATE

PENG Han, CHEN Liban
(Guangzhou Instizuse of Chemistry, Academia Sinica, Guangzhou 510650)

Abstract The copolymerization of CO,, propylene oxide (PO) and isocyanates was
studied. In this paper, the dependence of the yields, intrinsic viscosity and their
. distribution as well as thermal stability of the terpolymers on the reaction conditions
and isocyanate content were described. The addition of isocyanates resulted in cha-
in extending, branching and crosslinking. The experimental results showed that the
copolymerization produced polyimidocarbonates instead of the polyurethanes. The
terpolymers were thermally more stable than the copolymer of CO, and propylene
oxide. :
Key words Carbon dioxide, Propylene oxide, Isocyanate, Terpolymerization, Polyi-
midocarbonate





