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Wi & A AEF 2t Al TiCly, Ti(OBu),/MgCl,/EB/$,SiCl,/AlEt; 44k
MERHLATEZALRBERFT N, AALEA-ZAREAAN, ZAERY
REREAREH., DSC Ao WAXD S 474w RE 4 &4, A-PC-NMR # K
AETABBREAGTERG LA CTRABTZL A ARMAFIIF, &
RER, CERCT ERBOANEHTH—4 Markov 2F ik, HTHR
4 MIRA Bernoulli 24, A BC-NMR ### A TCLATZA LR HBLF
WAL, HMY A BT AR H Fiigk,

XME SKEAT ABRARAR..OE-RAE-1-TRETHRE EIE

BSRARBEBHEMTERCRLRYE AL T FRFERE X, Hxx@"2%
H, ASARBEEAFHEGROCAXBYEERT —ENOREY, SREER. HUR
MERBEMAE=Z{RBERETEZTHRERF—FHEED T RENNEFENER
e, LUAE SR BRI S BUEMLH & R R R TR 30 s B 1§,

L ARYHES R .

250ml =R MEL TRBZE, MATFEROBESBEARBER. BHKRDRAL
PEWEEHERHEEY 810mmHg, REMAZCEERBEBAR, ENRBET
E®E, A& 1% HC CEKIEREN, FHSEEREE TR, BRAFARRL 1R,

2. ERMNRIE

FI2£E Waters 150-CALC/GPC {8, I 4B = &K %% %74 135CE > Wi GPC i
8, FALERFNEET CDR-1 R IGCFRERYA DSC i, FHEHEZE 10°C/min,
FHAE% D/max-3A X-HEFHAELRY 8 WAXD ¥, FHZA JEOL FX-
90Q BHILRIIDF RPN “C-NMR ¥, WM E: 2249MHz, i DL-1000B &

* 1988 £ 11 15 BELERARNF RS HYIAE.
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1. sl

FiSoxhletiiif 2% , Wbl B SR IE R IR LR MELE R 10N URARBYER, H5
SRR B P AL AR S A R R SR B (R 1D, "L, FAEH o-Ticl/
AlEt; ELFIERE) 50mol% HF&RNSHRECHERYHBBERAE Y & &5
82wt%. FiiHE VOCL/ALELCL BAAFIARE 50mol% Wik&BNTHRILRMHEE
RABEMERAT, MARIBAFERE 45mol% RHESBNIALERMHERRER
BYERY 24wt , HRENERE. UMARSY I-THETZTHEREN, BE 1-T
JBEERSTTUOEREEHAZYE. E—CHRGEERN (ukd E:P:B = 46:33:21
mol% B), ZTLIEMHPREREREY, KEEPRCHILRYHEM, EELKEL
BEEE.

1 SRARGERELR

& Kk R vyl AREEANG | K W %
(mol%) (wt%) g 3tXYy/e-Ti
. ; >
Ticlg TioR e o
A F 83:9:8 51 80000
A E 52:39:9 . 15.4 52000
"k 63:19:18 0.5 58000
= 46:33:21 0 56000
a-TiCl,-AlEt,» : 50:50:0 82 —
VOCl,/Al,Et,Cl,* 50:50:0 0 3800

(2) BWAZM: [Ti]=0.035—0.08mmol/1; Al/Ti = 150mol/mol; 50°C; 810mmHg; 1h; (b) LMk
[315 (¢) MXMI4].

2.GPC gh#

LRTZ=ZTHEYE GPC 1%.]: —A%&Sﬂﬂ’ﬁgﬂﬁ(ﬁl),%ﬂﬂmm FeYi )
7E O R R — .

y’/ =, '
107 10° 105 104 103
HFR

A1 CZRTZ7kRYH GPC gk
(1) E:P:B =50:27:23 (mol%); (2) E:P:B=5:47:48 (mol%).

3. X-H&THI
B EN=T0HRRYE WAXD %J:XLMJK?UFi}ﬁﬁ&%*E*ﬂl TiREBRRME
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WRTSE, RECHSBREN HAZAFEBRSEE(110) F1 (200) BE 75 (& 2).
P& OBE R TR THNEEERRRIR, EORERMEE S0mol% WL AT HIEN
R, BARATET 8 41,

F2 HRUNEEYH

R B B 1k’ & v
E:P:B BRER HEE(%) ¥R ()
(mol%) a b
100:0:0 PE 53 137 7.48 4.32
93:4:3 PE 27 122 — —
83:9:8 PE 4.3 122 7.51 4.99
72:14:14 PE 1.8 122 7.52 5.01
63:19:18 PE 1.0 120 —_ —_
50:27:23 — 0 — — —

(2) /i DSC Z3ME; (b) i WAXD HE:RE,
& 25H T ARARN CH#EREHERESE « 1 6 BBUE, T EAR Y™
(z.s_i_ﬁg>z=£+.]§_z+.l_z_ 1)
2 a

A
AL, o fl b EEHEOESERMTMAERHEA, AT ERKNENRBEMN 1-TH
HHHEORRRT OREERRER, BREERTRETERK, ¥TLRKITERY

R R RE I R B &,

137°
)
122°

2 ‘J\,‘—_/\//L_‘ cl.)
3 '

2) 122
o @ T
{ /—4—-"\\_.

4}

/\ (5)
(5,) L ! 1 1 ! (6)—
5 10 15 20 25 30
20 (Cuka)

B2 ZRT=ZHRYEBRYL X-58 7751
(1) E:P;B = (1) 100:0:05 (2) 0:100:0;
(3) 0:0:100;5 (4) 83:9:85 (5) 50:27:23 (mol%).

K3 RRAKRLRYH DSC fizk
E:P:B = (1) 100:0:0; (2) 93:4:3;
(3) 83:9:8; (4) 63:19:18; (5) 50:

27:23; (6) 24:45:31 (mol%),

4.DSC 44
B 3 A RRARNIK T ST R R SR DSC MR, %%
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WNARHILRBR 1- TR B RARE, TRECKSBEERN (Bd 63mol% LI E)H
RMERNERARME, 5 WAXD AWER—%. BERSN -THEOMA, &

A4 ZATZRHREYRTA#LRYE DSC ik
(1) E:P:B=50:27:23 (mol%) (2) E:P =50:50 (mol%).

¢} ML\,\ J
(2>\’_J\A\AM

¢ from TMS(ppm)

B5 F#E#HH PC-NMR ig

(1) TRy E:P =54.5:45.5 (mol%); (2) ZT3%M E:B = 78:22 (mol%);
(3) ATHRM P:B=54:46 (mol%); (4) ZRTSTHRY E:P:B = 24:41:35 (mol9%).
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BB RN ARG RESAEE TH (2). YCESETHI—EHEN (Bh
<50mol%), DSC i K MARZIS Riamis, RAERY HRELTER.

B4 RERAKRBANSRNZAESBHANCRARYRCE T S TERDN
DSC fhgkthi, WL RLRMHMIMPBAIIHE BB % RAmE, TiE LR TS TE
PR, BEEES TRRYNENRER R, LR ERRETHRER.
S 0 B ot T AR A 30 & FR B0 2P 35 SR 4 ) T2 0 7 A AT 4 1 L R R AR T B 45
PmhiE,

5.35C-NMR ##; :

B S ER(DORBMKZKTZLLRYE “C-NMR % BT 5% R ER K%
BB, B “C-NMR BAR HERIE= T RYEIFS 75 R, (5 mess 5
AT TR, WAEBTRIVE S TR h T ST F R .
HEAABANERARSRETART LR CTRRTSATRERY. UMy
BC-NMR % JLES. HETHEASGRERECY, SRFITHIME 4. OFEH,

®3 THRUNFIINMA

ZHRI*EEY LT HESY RTEESY
E 0.55 E 0.78 P 0.8
P 0.45 B 0.22 B 0.2
EE 0.40 EE 0.63 PP 0.61
EP 0.34 . EB 0.29 PB 0.34
PP 0.26 BB 0.08 BB 0.05
EEE 0.29 EEE 0.54 PPP
PEE 0.15 BEE 0.21 BPP 0.81
PEP 0.08 BEB 0.045 BPB
EPE 0.075 EBE 0.098 PBP
PPE 0.22 BBE 0.07 BBP 0.19
PPP 0.18 BBB 0.035 BBB
EEEE 0.47 PPPP 0.35
BEEE 0.12 BPPP 0.18
BEEB 0.04 BPPB 0.08
EBEE 0.14 PBPP 0.24
BBEB 0.035 BBPB
BBEE 0.058 BBPP 0.10
EBEB 0.052 PBPB
EBBE PBBP
BBBE 0.085 BBBP 0.05
BBBB BBBB
®4 ZUHRYOEHERRKENTERE
M-M, 7, 7,y 11 72 ry 1,
E-P 3.3 2.7 9.4 0.39 3.7
E-B 5.4 1.5 24.6 0.104 2.6
P-B 4.7 1.2 3.32 0.31 1.03
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RTHEBAEFER (ri- ra==1), BRM Bernoulli I, MIRRCTHENRER
BRER B S MO 5T , W F—4 Markov SREHER.

ELRT =0 RYEY “C-NMR Eha R ED 32 MRk, BRLKR,CT
MR TZ4 - RYT RHFNEROLEAEBEERCR T B "C-NMR
R BRABNHET RS, BIARTREELRREGEETEZR T ZOHE
Lol a2z R

B = I(Py) (2)
P= 1(P29~31) (3)
E = EEE + PEE + BEE + PEP + PEB + BEB €))
H
1 1
EEE = ;— 1(Py) + "y I(Py) (5)
PEP + BEP + BEB = I(Py,) (6)
PEE + BEE = I(Py_z) — I(Py) (7
CHREBRBTRATARE: '
E = [I(Pl—zz) "‘41(Paz)—31(Pz9_3x)]/2 (8)
R 1(P,) FR PC-NMR JErhif » MERRE, ‘
6. I 1ERE

WHR% E:PiB = 46:33:21 (mol%) WETLHRYETMIEZRAER D
A, FEERERATIERE 50mol?% W& BNIREARDMFETARLE R ).
H LB 300% S REEARIR , (B =0 AUMT RGREL (T R AR R B AA B R
4t » BB R TE BE U B AR

®6 JLRYBARNOHF R

-y 3009 5E {0 3B B BB B KAZER MEEE

7 (kg/em®) (kg/cm?) (%) (%) (A)
ZRLEY 90 114 380 52 80

ZRT =Ry 89 126 492 16 66

* TEIL iR BeEE. 1003 REBS50; BIEEE 1.0 Zn0 5.0; A ZREE2.7; 8; 0.3.170°C X 40min.
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TERPOLYMERIZATION OF ETHYLENE, PROPYLENE AND
1-BUTENE WITH HIGHLY ACTIVE SUPPORTED
TITANIUM CATALYST

I1. Characterizations of the Terpolymers
SUN Lixin and LIN Shangan

(Institute of Polymer Science, Zhongshan University, Guangzhou)

AsstrACT

The characterization of ethylene-propylene-l-butene terpolymers synthesized by TiCli, Ti
{OBu)./MgCly/ethylbenzoate/$.SiCl/AlEts catalyst is described. DSC, WAXD analysis and sol-
vent extraction show that the EPB terpolymers in a certain range of composition are elasto-
mers without detectable crystallinity, which demonstrates a rather random structure and makes
them promising for quality rubber. The comonomer sequence distributions are, by *C-NMR
analysis of binary copolymers, first-order Markovian for EP and EB copolymers but Bernoul-
lian for PB copolymer. Three pairs of monomer reactivity ratios were evaluated. The assign-
memts of the chemical shifts in the 'C-NMR spectra of EPB terpolymer was made and a method
was proposed to determine the chemical composition of the EPB terpolymers. '

Key words Titanium catalyst, Supported catalyst, Ethylene-propylene-1-butene terpo-
lymerization, Characterization





