SR FHEAKHERIRNED X 2L — 5 — DR

b | - R AL - Wi B

' BTERtEY -

? KPP LG L3

i e 2

Development of the Computer Simulator for
Estimating Copolymer Composition Distribution

Toshimaro F. KITAZUMI", Hiroshi SERIZAWA?®, Masaru OKABE?®

Abstract
The size of crystalline junction { (i.e., fCHz-CH:}:) in an ethylene-propylene
random copolymer (EP) gel was estimated from gel-melting temperatures T% using the
Takahashi theory. Moreover, sequence distribution of FP sample was determined from
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computer simulation. The average length of consecutive ethylene units L (ge...r; was

determined from sequence distribution and the length L (ge...r; was compared with {.
The junction size {, determined by Takahashi theory, decreased with increasing

propylene content of EP sample, and agreed apporoximately with the value L (ge...r1,

i.e.,
developed in this study is reasonable.

{ § Lige...e1. It is considered, therefore, that the computer simulator

Key Words: Ethylene-Propylene Random Copolymer, Computer Simulation, Junction Size,

Thermoreversible Gel

1. & 2

IFLvE/)v—(E)eTuLy®/)v—(P)4
SYFAEETDRE, TFLY-TaL S5y
LAREARK (EP)BERT . DN, R0
JabL U vaREmEEsZLicky. MERdt%s
L ALTRERWGER SR 122D, =80, &K
ool v aREeEbEER L. TRERER
B 2230T. 2FLveTubL v okaiRHic
BT 2HREBD kit FOMEHEAAIZSAT
BOTEEL 3, COLSZEPREMELTWS
E & POMBAHIRREOEHEINMRIC & O BES]
BETH205. E & POEfinthEDbOOHERIIED
TERTH S,

ZZTHEETIX. EPHREFOE L POATES
RREFSHPOETRRT 5200 LT, &5
FHEAKROER L HMIRROBELTREL T2 3
J.l/—’_&mbt:”o

DY I 2 L— -SRI N 2B ERN
T, IF LV VEROESERREREHL. NMR»5
fAonr-Hr ML=, £7=. EPREERE

RETERT 27V OBOITEOAE X { AR
OB, GiIE L HBRETL 2.

2. £ B

2—1. ity

BHRTHWES VLSRRI, —FLS 2andd
> (mp=-111. 3C;bp=131.8T). TFNLRV¥ Y (mp=
-95. 0C;bp=136. 20) D 2 @B TH 3. chSDF AL
BRI TO LS5 AEIC S VAL 1z, SEo—}b
ICATERDOERE AN, ZhiCRikEs~ BNz, +
SRVEE, FA 72 ViICk W BELEFEMELOE
Lizo KIZ. BKT2~3 kL=t WA TR
(b U 1= 3585t 4 5 72301 KBYME T b V) ™ Ak
BEMATHRVEYE. chisMLz. 20% B
UBKT2~3E# L1z COXDICUTHERLE
B AOKIEE LS ) A BUKED) & & B ICREUA
AN, UKL Tz, BkiC. EMRFHIE L THRYML
ZYVEMA. EOEEREL

2-2. FEBIUEOMY
BEICHWEERNE, BEART AR Digitah




192 )| TRECER ek S B-21 (1997)

EIFLY-TUEL I v LHEBERTHE. T
NSOFEOMLEEE 1 ITRT. ZPOMWIER
A TR NIJERVIEAE. PCRTOELY
SBTH2.

ZhoDdEiE. UTOL > AETHBL . K
ENOREHIS5g%2300cm®*DF L UHICA
h. BRFCHRETZ2CERSNE ZOMER
EWA Y ) —VRICEEANT, AR EESR LS
2o KIC. ViM% SBL THIDHL, HERET
+RIcERE T,

#1. EPHEOUMLeE

_ PC
Sample MwX107* N
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EP-17 17.1 5781 22 16
EP-19 19.0 6423 22 16
EP-21 21.2 7167 22 16
EP-22 21.5 7192 26 19
EP-28 28.2 9399 27 20
EP-35 35.0 11666 27 20
EP-38  37.7 11713 49 39
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TS : RYv—ORS TGRS (K] ;

R : S&EES.314[J-mol K]

Vi: 2 eisisto € ) 448 [cm® -mol ] ;

V:: RYv—DEEERR[-];

N RYv—DEAE[-].
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PC 14
Sample

wt% in ECH in EB (Average)
EP-17 22 10.1 13.0
EP-19 22 10.4 13.5 (11.4)
EP-21 22 1.1 10.5
EP-22 26 7.0 6.9
EP-28 27 6.2 6.9 (6.8)
EP-35 2T 6.9 6.9
EP-38 49 3.9 4.6 4.3

ECH:Ethylcyclohexane; EB:Ethylbenzene.
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Triad INMR
—— | M=1X10* | M=5X104 | M=10X10* [ M=20X10*
mol%
[EEE] 52.9 56.4 58.3 58.9 58.6
[EEP] 28.3 24.5 22.1 23.0 23.1
[EPE] 13.8 13.6 12.5 11.0 11.1
[PEP] 2.6 1.8 3.1 2.4 2.2
[PPE] 2.4 3.6 4.0 4.3 4.6
[PPP] 0.0 0.0 0.0 0.5 0.4
L(ee...m 5.0 6.0 5.8 6.1 6.1
Lier..-m 1.1 1.2 1.1 1.2 1.2
L[BEE~~'535] _— 8-7 10.2 12 8 9-8
{=11.6(from Takahashi theory)
#4. EP-220YIal—Ya /R
EP—22 (PC=19mo 1l %)
S=RME S =T =2—3 3 >
Triad INMR
—— | M=1%x10* | M=5X10* | M=10X10* | M=20Xx10*
mo 1%
[EEE] 44.7 46.8 46.4 46.0 46.6
[EEP] 32.3 24.7 26.7 27.8 274
[EPE] 15.7 16.5 14.0 13.6 12.8
[PEP] 4.2 3.7 4.5 3.8 4.3
[PPE] 2.8 5.5 7.1 7.6 7.6
[PPP] 0.3 2.8 1.3 1.2 1.3
L tee-. . 4.0 4.4 4.3 4.4 4.4
L (pp...m 1.1 1.3 1.3 1.3 1.3
L (eee- - -eas) -_ 8.5 8.8 8.2 8.5

{=%=7.0(from Takahashi theory)




EATFHRESBERSATES 2 IV —F —0OB% b - 7 - FIED

197

#£5. EP-380¥Ial—Yav/iR
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SERME T =T 2l—3=
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—_—]|M=1%x10* | M=1%X10*|M=10X10*| M=10Xx10*

mol%
[EEE] 24.7 21.4 24.3 26.0 24.4
[EEP] 33.7 31.0 29.6 27.0 30.0
[EPE] 16.1 16.5 15.1 12.9 14.9
[PEP] 9.7 9.7 7.2 9.5 9.3
[PPE] 10.9 19.5 18.8 16.9 16.2
[PPP] 4.9 1.9 5.0 5.7 5.3
L tee-.-m 2.6 2.5 2.7 2.7 2.7
Lirp..-m 1.5 1.5 1.6 1.6 1.6
L [EEE- « - E25] b 6- 1 6-6 6.8 6.6
{54.3(from Takahashi theory)
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