59 1) = S S SO No.9
2010 429 J ACTA POLYMERICA SINICA Sep. , 2010
CHFR IR

S FROSAH-FETREENN S A ETE

Hu

N

£ OREY X%

\#j

EONNER S S

(" RA KBS SRR A= bRy T 510275)

B E AR ARG B TR M A BRRIER N e 1 e A T R R (1,2-8 ) Ll i
AR5 S o ) R B s g 07 38 LA % 7 9 £ 445 ) AP B PR 52 i A oF B I 2 AR EAT T DI k. 45 2R R W A S 1
HES3 A 5.2 MPa, SRR ] 40 b b IFA3 3 A 0 B 43 F 1K T 23 > 10", BB AL AL A5 TR 5 31 38°C, i

SRIEEIAF] 31 MPa.
ES7 3]

AR (CO, ) BN 2 R B BRAR R 1
TR E SRz —, AR AR 23] T
SRl 2 NG, Horb, kR AR S AL & Wi
1 LI A B N il % Mg 17 1 SR e e e e S 0 — 44k
B i1 2 AR FH B ROR 1R 2 —. EIRIR (1,2-IN
fist) (PPC) 2 by — A0 Ak Btk R A S0 TN o 4 SR 2l 45 1)
—FPAR IR BRI T, B R A ]
fif P RE , S — M B RIS W PR B A i A KL 1B
&, PPC WS A S AR IR BEAIG, ) 20 B AN i, 7F
— R LR T e N R REYH
Oy F ] DAAE— i R L i H e RE D
fig. K, b T #E 5 PPC B9 4+, il 2 & PPC
PIFAPERE IR B, R LI = Wit Il 7 £
PE A S BRI AR SO Ak 390 1
T AR IR E N B AL R G IO, B A
N SEAERE PPC Y 7= 38 o - L @l P 4 DA R APk
REFAILAR 1 BE 19 52, APk s MR RE L i 4 -
PPC {4 S g 25
1 JFERRIRF

WEWEE(PO) , fb2ial TS CaH, B3R
4 b5, BT CIRIRE I 4A 510 (ks
HE A7, KA E AR T 20 x 107°; CO,, 4l KT
99.99% 3 S AN £ Tk Tl G 5 AL 7] Sk 52
5% [ ET A 2 AR R B R BE s-ZnGA (B
TR 11.6% ), 2 B S 5G % LLRT 9 T A i
%[10].

AR, RN, FEREON, RO IE], R g

2 MR R RAE
REW sy w 00 E i Waters B 5 5 (4

AL (GPC) I 72 , 4 W~ Waters515 HPLC %,
Waters Styragel #, Waters2414 7 5% 45 Z0 6 {3,
FERL SN 0. 5% By S8 V6 W 310 A T 70 T 2
H1f% [ Netzsch 23 F] DSC-204 # 22 /% 14 Y
Mk, B AU, FHEE AR 20 K/min, T, {620 —IK
FIHC SEAE, R Gl - 30 ~ 150C. "H-NMR #%
e ILPRIEN 5E - S5 Varian 23] NOVA S00NB #!
WERESEHRASL, LUSTAR S5 SV 0. AR i R v 56
[ Perkin-Elmer /3] TGS-2 B H 43 A {3 1L,
AR, THE G 2R 20 K/min, 5 15 [F 30 ~
500°C. AW RIHHAS J1 PRI RE R BRI B =
BITRER BHA I ML (Model: CMT) |, F 25°C T il
€, 7% ASTM D638 1% 25 mm x4 mm x 1 mm
W5 B 2 B A TR ek B, Fr A s BE 10 mm/
min.
3 PPCHIEH

PR B R BPEAEAL R A L PPC 2L, H
BN AR = 1 s,

W 1 1 AR R I TS A 4 2% 79 500
mL ST A RO AR S 'S RGEE,
BEEE T 80C FHEHS TH24 h J5, 2
30°C,iEA—E 'MW PO T k&, I A
i, I, Ja shw #k. RO 45 R s Bl Ak
fe, I 22 N R AR AT B U R TR S v i

* 2010-01-13 WAy ,2010-03-09 &7 ;1 4R 4 19 REDSHE T R L35 (351 H 5 2008 A080800024 ) BF BT H 5 * + MW IHIKE R A , E-mail

stsxm@ mail. sysu. edu. cn; wangshj@ mail. sysu. edu. c¢n

doi:10.3724/SP. J. 1105.2010. 09506

1148



g

9 14

==

JRAE

ST it - SRR TS R A 2R PRI 1149

_[_CH2—|CH—0—ﬁ—o +—+CH,— |CH—O 11

CHj

+

CH;
PPC

/ N\ -ZnGA
€O, + mC—CH TS fCH,—CH—O —C—od
CH; n CH;
(0)
g‘
o Yo I CPC
Scheme 1 Copolymerization between carbon dioxide and propylene oxide
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Table 1 Effect of reaction time on the yield and properties of PPC

Reaction time Yield® \ T,(C) T _5q (C) T, (C) Tensile strength Elongation at
M,/M  /PDI”
(h) (g/g catalyst) (Ny) (Ny) (N,) (MPa) break ( % )
40 98.0 237 K/1214 K/5. 12 38.0 260. 6 290. 3 31.17 517.45
30 72.5 256 K/1528 K/5.96 39.4 264. 6 295.5 27.20 471.18
20 59.9 360 K/1967 K/5.45 37.5 259.9 294. 1 31.93 419.71

@ Copolymerization conditions; CO, pressure 5.2 MPa, temperature 60°C , stirred at 100 r/min in a 500 mL autoclave;” Molecular weight was

determined by GPC
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Table 2  Effect of CO, pressure on the yield and properties of PPC

Tensil Elongati
Pressure Yield® , T,(C) T 50 (C) T, (C) e ongetion
(MPa) ( . Iyst) M,/M, /PDI” (N) (N,) (N,) strength at break
a atalyst
g/g of catalys 2 2 2 (MPa) (%)
5.2 98.0 237 K/1214 K/5. 12 38.0 260. 6 290.3 31.17 517.45
4.0 100. 1 205 K/457 K/2.22 38.1 244. 1 286.5 15.04 716.42
3.0 93.5 159 K/342 K/2. 15 36.6 240. 8 284.7 10.22 687.45
2.6 90.5 145 K/325 K/2.24 35.0 235.3 274.9 9.28 570. 65
# Copolymerization conditions: temperature 60°C , reaction time 40 h, stirred at 100 r/min in a 500 mL autoclave; " Molecular weight was
determined by GPC
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Table 3 Effect of reaction pressure on the composition of PPC

Composition Wepe
P Q
ressure ('molar fraction in % ) ( weight
(MPa) o
fro Jeo, Soe fraction in% )
5.2 51.42 48.58 2.84 1.95
4.0 51.44 48.56 2.88 2.33
3.0 51.82 48.18 3. 64 2.77
2.6 52.33 47.67 4. 66 3.26
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EFFECTS OF REACTION TIME AND PRESSURE ON THE
COPOLYMERIZATION OF CARBON DIOXIDE AND PROPYLENE
OXIDE USING SUPPORTED ZINC GLUTARATE CATALYST

HE Hu, SONG Pengfei, WU Jingshu, XIAO Min, WANG Shuanjin, MENG Yuezhong
(The Key Laboratory of Low-Carbon Chemistry & Energy Conservation of Guangdong Province, Sun Yat-Sen University, Guangzhou 510275)

Abstract Poly ( propylene carbonate) (PPC) with high molecular was synthesized by copolymerization of
carbon dioxide (CO,) with propylene oxide (PO) using a supported muti-components zinc glutarate catalyst.
The resulting polymers synthesized under different reaction conditions were characterized by 'H-NMR, GPC,
DSC and TGA. The effects of reaction time and reaction pressure on the yields and the properties of the
polymers were investigated. With reaction time increasing from 20 h to 40 h, the yield of polymer increased
from 59.9 to 98. 0 g polymer/g catalyst. However,reaction time had little influence on thermal and mechanical
properties , as well as molecular weight of the polymers. With the reaction pressure decreasing from 5.2 to 2. 6
MPa,the thermal and mechanical properties of the polymer decreased significantly. According to the GPC and
NMR resulis, this phenomenon can be explained by the fact that the molecular weight of polymer decreased,
and the content of polyether (PE) unit in the backbone and cycle propylene carbonate ( CPC) increased with
the reaction pressure decreasing. Polymer with high molecular weight of 237 x 10°, a glass transition
temperature of 38°C and a tensile strength of 31. 17 MPa was obtained at the optimal reaction conditions with

5.2 MPa,40 h.

Keywords Carbon dioxide, Propylene oxide, Copolymerization, Reaction time, Reaction pressure





