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Fig. 1 GPC spectraces of HCPI and ali-EP
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Fig. 3 3C-NMR spectra of HCPI and alt-EP
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Table 1 Potential sequence distribution of relevant peaks of carbon in '*C-NMR of EPC*!7]

Carbon Sequence distribution Carbon Sequence distribution
Sea L Lpp T LLCppp
Suy L — L pEp (P LL_— LLJ ppE, PPP
Sus LJ J_—Lpp, PEP T, L — L ppEp
Sgs L — L PEP T J—-trt—— tJ—— L —LJ PEPEE, PPEE, PEPP
Ses+ t——, L—J 4 ——LPEE, PEP, PEEP  T;,s. ——bLt—— L —L —EEPEE, PEPE
Sy+ L — — — PEEE P LLLppp
Seese 0 ————— EEEEE Pg, . L L — PPE
SB&+ L — — — PEEE P“/*“/* I__I_I_’__I___’ LJ——,—'—I———PPEP,
S, L — — L PEEP EEPEE, PPEE, PEPEE
*T, S and P are cabon atoms for CH, CH, and CH;;“ “"and “~ ” represent propenyl (P), “—" represents ethenyl (E)

HCPI Jiln &0 5 #E i 897 C-NMR 5% AN 3 AbAYREEE AT LA P o o TS 4 30 h CH, i
JR. K B G 766 =23.25 Ab A1 C, 7E 8 = JRFIMLA i RS 7E 6 = 19. 94 Ab iR . 2
32. 34 AbJ-1,4 BORFAEIE TR DLEC-1,4 Z54 0 -GS B L R C-NMR 3% (& v 4 AS4RAE
AR e 6 = 15.89 16 =39.74 4b, & 3,4-45  WRYsRIE, a8 LR YRy —ocdl, — ot =
HrE 6 =19.05 Kb HFAEE"S BN SUR Y N e4UF s A 2 B T 04,
JIi-1,4 &k 100% MRS 0. INEF=90C- STl = edliF o &, —JT4l E M P S
NMR i ] 4 A>T B A0 7 A Re AE s, 435310 ok A 17 50% , 04 EP &k 100% , =041 PEP I
PE .0 ayCH, BRI F A4 0 B 1E 8 = EPE &45 15 50% , i3 I 72 1l 5 51 45 40 5
37. 88 b HYRFAENE, T EPE FFAI T CH BRIE B (0 58 8 Br 4 M) 2 - I L B Wy, o ok —
TR RS L 8 =32. 99 AR AYHRAE N, VT PEP  HF B INEE R 100% .

JP3 T BBCH, ik JE T2 i B 7E & = 24. 98

Table 2 Calculated results of sequence distribution of alternating ethylene-propylene copolymer

Sequential structure E P EE EP PP EEE EEP PEP EPE PPE pPP
Content of sequence 0.5 0.5 0 1 0 0 0 0.5 0.5 0 0
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Fig. 4 1R spectra of HCPI and alt-EP Fig. 5 WAXD pattern of ali-EP
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Fig. 6 DSC curves of HCPI and alt-EP
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SYNTHESIS AND CHARACTERIZATION OF WELL-DEFINED
ALTERNATING ETHYLENE-PROPYLENE COPOLYMER

LI Wei', LI Yang', HU Yanming', WANG Lingfang®, CUI Dongmei’, WANG Yurong'

(' State Key Laboratory of Fine Chemicals, Department of Polymer Science and Engineering, School of Chemical Engineering,
Dalian University of Technology, Dalian 116012)
(? State Key Laboratory of Polymer Physics and Chemistry, Changchun Institute of Applied Chemistry
Chinese Academy of Sciences, Changchun 130022)

Abstract  Alternating ethylene-propylene copolymer ( ali-EP ) was synthesized by hydrogenation of
polyisoprene ( HCPI) having high cis-1,4 content (ca. 100% ) ,suitable molecular weight (M, = 41 x10*) ,
and relatively narrow molecular weight distribution (M /M, = 1.02). The hydrogenation of HCPI was carried
out with Ni(naph),/Al(i-Bu);, catalyst at 60°C and hydrogen pressure of 4.0 MPa in cyclohexane for 3 h.
NMR and FTIR spectra showed that the characteristic peaks of carbon-carbon double bond disappeared in
hydrogenated HCPI, indicating that the hydrogenation degree of the resulting polymer was up to 100% . GPC
analysis indicated that the alt-EP maintained relatively narrow molecular weight distribution ( M /M, =
1.12) ,and degradation or crosslinking reaction did not occur during hydrogenation reaction of HCPI. NMR and
FTIR spectra as well as WAXD analysis showed that the alt-EP was well-defined ethylene-propylene copolymer
having high alternation, and the present completely alternating ethylene and propylene copolymer was
synthesized for the first time. Further,the thermal properties of HCPI and alt-EP were examined by TGA and
DSC. The glass transition temperature of alt-EP was - 63.3°C , whose value is larger than that of HCPI
( =66.7%C). The onset temperature of weight loss of alt-EP was 355°C and much higher than that of HCPI
(266°C ) ,which suggesting that the thermal stability is enhanced upon hydrogenation.

Keywords Alternating ethylene-propylene copolymer, Hydrogenation, Polyisoprene



