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H1R & W

1.1 XOAR M RIR

WAL M (DCPD) HH LIGELAAREIF= () CS 1853F0 C9 4> B33, mibh C5
T RE — RO I BRSO R R R ) CS MM =R, A ER
R CS PR32 LGP R K 12%~15%, RUERE HH7E C5 M h &8 — i
N 15%~22%. 4 TALAVE BT AN, RE 2014 4F M5 & 17044 Jit, KL
AEK 7.6%, HeprikiE, 2016 AERE LS R 17811 Jit, Bt 3.9%!M,
PSRN, 2016 SERIR R e B OB 45 Tt A,

HiE, BT C5 Wahdlniiz, SHMEhm IR, MAERED, M
2 EREF= A S0, RS o & 7 1R AR 2 B 4l ¥ CPD A DCPD. L34 f#
C9 NEEHHI1S# CPD. DCPD, T DCPD 5 BJEH 7 % A B Beir, A
T 5y B VR AR ELS B i AR TR

BRI G T HA 2 O EMEE, e mAEE SR, TS5 2 aY
SN, AR B Z IRTAEY, JUHRER > T-E AN St () S H R &z,
IF HLBEAE F = S A (R A, H SO SE T il .

1.2 XA R T

2009 G4t 5 DCPD 47768 58 /i t, P& 40.5 it FEEE M AR HAH
DCPD 477[H, 47581820 it Fo& 143 Jit; R RE/ 102 /i t, 77
B 7.8 1ty HAM=REAKINEEL, 76 10.6 /1 t, E 84 )it (R 1-1D. &5
B 5 2R R FR A2 T A, CS kR BRI/, RILPR A 74 2% DCPD 14
PERE . RFEFEREMI KK B E WM (AARSD, LHEFE. 1 E DCPD
B 16 K, FERE BB, WAREE, 8T, THE SRR
HERAL CS s Ak, [E S b A C5 43 B LR IHL DCPD A=
DCPD, A7 —Lefb I C9 7 B HRAR (LA 7= §4 DCPD. T DCPD B8 2
TR, MR ER, E#OBFEOEARY TEATE. RE
A HF DCPD F: BEEE Y 2%, %20k DCPD M, HiE&EH M &EIEKE
Sy,



- SIS N = e 5 2 F R 6 )

JEA ) DCPD 7= & FIYH 9% &40l o5 A BR A 39.8%F1 41.6%, {F1EZ) 3000t [
fEFs . JbE. PERIEMERNE DCPD ¥n] LIS H4S, /& DCPD i 4 [E
ikl P REHX I DCPD F=fg, & DCPD HIfmA R, {HFEREHAD,

11 ESEERERR A R4

e FEfiE) (5 va)

B

Equistar 6.0

Texmark 5.0

Shell 4.0

Cymetech 25

Chevron Phillips 20

Nisseki 1.5
YIE N

NOVA 3.0
=iy

Braskem S.A. i 25
3 '

Dow Benelux 28

ExxonMobil Chemical 2.0

Shell 2.0

Polimeri Europa SpA ( Versalis) 1.0
Fl &

i35 (Zeon) 6.4

ISR 1.5

Maruzen Petrochemical 1.2

IX Nippon Oil & Energy 1.3
55 [

Kolon 4.0

LG Chem 0.5

2013 4EEA C5 /- B E T HE 168 11 t, DR I8 21.55 Jit 4,
HEZN6 /7 t. Hdosar 3B 6E 127 /1 t, JGAR M-8 15.65 /i t; Hl4r
BOAEE ERE 41 5 t, RORR R 5.9 Ji t. [ A B AU IR R 2 AR AU R
HIRT CO 2 BE18 B M B A DR R 4, HDUCARE I 52 ) F A, [ EE R
HRPE C9 40 B, Hit 2B IR H]. 2013 45, [EA C9 4 B8 mal R I, 1 7
2335 it FELAEANHEFR, BTRGERAN T, 2013 £ EADIR R Fr- &
RS T % 1-2~% 151,



1% 4% it

F1-2 203 FEA CSHESBREENFL _GE~EER
I”F A R B WA= ()7 va) C5 4FB=fE ()i va)
e 85% 1.05 7
R EE 84% 2.7 18
izl 85%~87% 3.45 23
T A 85% 5 15
R 85% 225 8
PRI 3R 84%~85% 1.2 15
A 83%—85% 2.25 13
HoliAfk 84%~85% 1.95 15
HA L 0.80 13
Bt 20.65 127
F1-3 203 FEA CSHATBEREENRL_H~EBE
I R VB NEN s WA= (7 ta) C5 4rBEi=fit (5 va)
i HILE 84% 0.6 5
HEPHHT 1% 83%~84% 0.5 5
i PR 84%~85% 0.1 1
PRI 80%~~83% 0.5 =
2 )i\ 2 82%—83% e g 10
KIKFEF 80%~82% - 1.0 15
LA 82%~83% 0.7 —
A IH 5 2R 84%~85% 0.5 5
it 5.9 41
Fl1-4 208 FERAC SERESENRLK_HTBR
I HRAW WA G B KRR () va) C9 7r 7= fe (Ji t/a)
JeET AR e 95%~97% 0.25 5
AT 96% 0.72 7
AR R T 98% 7 A7 0.95 4
i RED TR KA 96%A I 0.6 2
LR A A T 97% 0.9 10
Bt 3.42 28
F1-5  2011~2013 FIIRX ZHRWE B 5%
G 2011 2012 2013
g/ CH tla) 24 26.5 325
FERE C ta) 21 23 23




4 SR, = 2 7 4 MR 8 )

i 2011 2012 2013

A& (O ta) 5.8 6.3 7.5

FAHBR (O va) 15.2 16.7 15.5
HY i A7 27.62% 27.39% 32.61%

BEE =0 LAEE (EPDM). MR (RIMD il Sh A& 3L R i 3%
YK, AR AR N, 2016 45, REXGAR IEHFER O 23 /7 t.

1.3 AR ddi i i

1.3.1 {LELH

WA, 4% (dicyclopentadiene, DCPD) J&¥ ¥ & (cyclopentadiene, CPD)
MK, T3 CoHya, TR BN 12

DCPD T 1886 4F H H. E. Roscoe & %G WAy B =1 b R B, H AL 5451
i R

g > 2 J
DCPD H 44 DCPD ¥ 3 (endo) DCPD #H K, (exo)

DCPD B W &AW FF M S — D ek, SR Ea —1
Ak, HIFAEILHE, I 9,10- 04 1,2-Xi#E Gk . DCPD {45 (Al KBS |- 47 M Ff
. Cendo-form) FIEEFRR, (exo-form) WEFfFHIMAIC!, BEER R B MIMAIE 509 33°C,
FERR A BRI 59 19.5°C. C. E. Waring Z58F— 5 K BL, TR RAEE R 2
[A]IEFEAE— BN T A (dynamic isomer), 15N 27.8°C. Wk Z4#1K) DCPD
{E 1SCR BRI R BOX Fh S f ik, ety Afase, BERE A% 31.5°C, &
ELEA R RS, R = EARAE . B README AL I W] {8 endo-DCPD T 5
Fafh78,

F P R AR, AR 150°CER R R A
B 29 3% 2R 27% 348 3R S 7E F RN 03d B i f

1.3.2 YEMR

ol b A B R R 0 DA R O, EIR RN R AL dik, B
170°C, ¥ 50 31.5°C, B N 0.979g/em’, F 1R np(35°C N 1.5, I8 A1k 32.22°C,



B1E & W “5e

FIBR 1N 680°C (% 1-6). &4 4 DCPD Jyyk il (iR ik, 4 2 RE N i
k. DCPD WM MR n] SRR G . Hbke. FERE. sk, B, B
SEH VR, AVEMAE CS,. CCly. ZEEFZERD. Ria Tk, {B5KA 3t
A, Stk N 98°C. LI /K 55.7%, DCPD 44.3%.

T 1-6 X ZIHS VIR Z HHIIIRME R

Pyr R b2y AL M Cendo)
il giC 415 170
1/ C -85 33
Yy EE A Ttk Tt 5
S eSS FAph i
W/ (glem®) 0.8024 0.979

1.3.3 HMS5DEFrE

DCPD *t Ak B Wi FLEn4 (w5 R i,  HAT J B AR B2 SRHE . U8R
"' DCPD HJ¥KHEy 0.014ppm C(1ppm Jy 10°°) if, ABIAIREITE, IAF] 5~6ppm
I AE A AP SE . B sEa0 4 R, 76 DCPD ¥ 200ppm 25,
Z R 4h FET:; FHBOTLE 10min A DCPD Z8URKIE, BRIEE 5 H IR 24 O
FL IR A R R, & 18h HAIEE. AMRKIIESA DCPD &S5
oAk RIR. BECFEEINR. Frbh, U141 ¢ DCPD I EAR L2 R
T B 38 AR

DCPD () PAbRdER S, TR S ) DCPD 280 B SR 4 N Sppm,
FEZK I 0.0001 mg/L M,

1.3.4 EMRE

RORTZ 4 BB BA ARG R, {22 AEEiEIR, ERIKA
WA R A M RS R A — AT CUR AR S R U N, A AR B AT
. PR T AR, AKZ. WA, BRI LR RS VLA 2

DCPD % f @& DMK EARM— DI RER, & BTk e R
83.7kJ/mol, /5 & K 168N 20.84kI/mol, TEAHEKIMELEIE N Eak JTRERI FEUK A
WA IRZE 55 K PR 5 51 3 45 (ring opening metathesis polymerization, ROMP) '8,

DCPD nJH B @R MNHETEVE. [M&A DCPD HIERRIER PRI 10%R K
CCly a7, MR R, N4 B ayiiE, Xy DCPD FEHER: v, DCPD
{EFFEE T 5 HeCl W A vk 35 (6.1 ClHg-CoH1,OCH;5, NATIRSE ka4, tw]



6 SR = 45 3 40 F A 44

FIRE R . DCPD B 5 — MEME RNV & 5 BB K> F4a, Elfs
S R T T AU S A 8 L U, T 9,10- SRR IR AR T e J ).

<X

C.H,

DCPD &% &
1.4 BRI IG AL SOSE

1.4.1 MMAAR R

1) fERRA I A4ET, CPDRE 5 A RIEM & DCPD. 1EIN# T,
DCPD AIAMIERA=. W, FH. AHMZERME, B —FEFHESEOREEY. M
F MG FE R T A [ e, PO, FALL B2 R, . =R
b, DERERBNLRA £B K (In AICL) BA IS 5 2 BARFEAR )4
Fio 3 1-7 J9IREERIN ]3¢ DCPD #4105, CPD (=, MBI Hik,
FRAALL E R BRR T e B . =R AAIE 8 66°C . TUZREAK 188~190C. H
4 270°C. ANEMA 373°ClY,

% 1-7 DCPD By ES

IR 18] /h 14 22 90

Il /1 C 150~160 170~180 200

A A% (RESED 50 10 5
=EAR% RS HO 40 50 25
VIR A% RSO 10 30 45
A% R H0 2 5 10

FIH DCPD B9 F 4 I, B HANIE 200~250°C HEAT L, 2k a] B w]
BEARF S FRAREY. BEWOAR, EEESH DCPD il CPD & & & HAl
RPEARERRE . FEMEE KA R X R AR 52 T I, 1
F Rk B A B g A8 Ay T,

PRAELENEBIEEER, TEAEERERE TR, &R
T RSN IR =R A R, AR G AR, i R A A A
IR =R, MEEHEE AR 49CHIE A, EREL T RAREEE N
1.03g/em’ . VKA T—40°C . AABUEE A 43.2 MI/L BOWRUIRARE, (BRI 2 i
ik (%130%) 20,



E

e

i -4E - H-TCPD

#r-DCPD

+2H,

Bl -Hrzl-TCPD Hral-HE - =0-THTCPD

% AICI/CH,CL, Ehbj
A A -THTCPD

# - A AFA-THTCPD

2) fE¥JHH Ziegler-Natta B 4 7] i1 VOC15-A1(CoHs),Cl BY & A% %% 4

Ziegler-Natta TUHEMLFIMEAE T, T ObeFRIERBURE NI, LWF. W
W SRR SFICRA, 132IL) DCPD N =REHI Z 8B (EPDMD:

CH,

———CH,CH,CH,CH ¥

DCPD f£ EPDM H )R &2 BOEFE N 5%~10%. LEBKRETF 2738 N
MOANZS Ay, 2 AR T R WA S A S, 15 B
Jo7 2,

RS DCPD $H 58 4 vl 75 il K R RIGAZ L - i PR AR AL 738 % 9 WCl4-AlIR;,
WA WClg-Al(CoHs),Cl, I LA 2,3,4,6-D0 STy AiE 7, o B3R B e,
FE RN DCPD [ 9,10-X0 8 55 L eg i, HIHFARE. HEYEMm T

*E(CHZ)]— HC=—=CH CH=CH—

n

%ﬁﬂiﬁ?ﬁ%h% ok BE & AR, HEOR Ry i U &, TR
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