%4 B S T ¥ #® No. 4

1995 £ 8 A ACTA POLYMERICA SINICA Aug., 1995

R SRR AN Z RS AR A DR R
(R S B S

(P RFEE S FRER M 510275)

M B RASHRGCEOMCL ARMKR BT LT IR STHRETRRERELE.
LERRREARADNZ 2R MEDRGAZRBEST, MSERSUAERE, £R
AR B, SERSEEHBRTRERSEE. XBNEHRBETRERGVHABEE
HPEERN DT BZHEOER, SERSHUFEIRRR. WETHHBRETAPEL
FRHHNE, ERRASEREFATHRONES ALREREGEBREHAT RS, #
EHFRESRENMRES BN AR ERERBUD N ETHOENRATRS TZRS
HARERN FRESHARER.

XWA HARREBAR LHSERS MRS B NF

SHEEEFRCHEE LEREBENS, R NGER, MR SO SN T H50E K
SRR REY, AN, UIMA - BB S THMILWAR, AR I K IBREZ B =Yk AR
., A —EEErFEEEROA, REREERLR, BREERCHOREILRY.
HTRAEXERA, EERSHETIZBIREPVRRE. :

SEEARZERANXFERSEREMRRENN TR T, SHEREPAE
EEERIFOBMEREEOEENT, BENLAEEBFOREIELIBERICKR
BERBES O, HEATR AN EERRN S FEMEREERSETR. A
BXHEMNER, \IRBRSERTFOSIAMECGORE Si0,) ERE®Y, RBELITRE
SEERTREFEAFIORSME. WIS, SBRENSIHZTHLERE N EAFZ
. RTHZHESHERBRATANDIRRERDE, XAXANBEHENERE LA S
—ERNER PE BRHZLHRALBAERBKRIHETLHRESHERE, RERUI HET
AEMARA#THR, HRARABENME~ENSHEREOEZW,

1 2B
11 RN

WS 5, Bk, E/E 0.4nm 4 FIFTI1R, FHASL N, SHHARELE. REK
LIRS TR 0.30m S FRHBREM T,

1.2 BEkitm

Bk EAFEH MgCl, ZnCl,, Ph,SiCl,, EB, TiCl, A Ti(OBu), BHEEIIAR. %k
RN 3%,

i —

* 1993-11-17 Yeik; ERERHEESRBTE

447



448 B 8 F o2 R 1995 4F

1.3 R4 -

0.3g kL3155 3gPE By(RIEE 2 100—1504m)iBA ¥ 49/E, A 1mmolAl(i-Bu),
A Soml DbE, REEEBIMYERE, EMERETRAEY 6 /M, RESZHER,
BETREEN, BERDERTFNTRY. ROBFEURR% gPE/gcat £,
14 ZHES

THWEIALE 250ml BEREHGF LUK H0T 3 AT

LESHARAERAROA K RORY IR DR, BB EFTR TS5
BABR P OBR, WS RUE BRI, H A5 MARE % 200 xmPE ¥ 2
g. N, FIHAL® 0.5mgTi (FRMA Al(i-Bu),(Al/Ti = 80). BHBARE, BA
LIHSERE, HPEEY 500rpm, ZHAE 107kPa, AABERROGKARRE B
5E.
1.5 &Mz . ‘

TR BRI R T AR R TR S AR,

AT h SR AT T R SR (81 BT, BALHS AlG-Bu)y ERE KB TRE
1h &, AEREE SRR EELAY, RARERKEEESF T f1 T 4%, AL
WS B B R Rk B

2 R

21 mERSSRERSHLER

AR EHTHRESBEAFERERRNE TR B8 FMERNESWRDRE & &,
FERTHRARENEW. ABRINSREFGETRIARESET 450rpm, BHEEN B &
ERREEW, BN EREFET RS, A= B A S, 5 8E /& W i Sk A B
T XREIHUF. HERRERANBEHLEOARERAFEERENBEA.

#*1 ﬁJdﬂTKlﬁJ%éiﬁET%m%émﬁééﬁ%éE 2h WOEES, BTX H #
REGAWHEEKRERH, AERNERERETR 4(KgPE/gTich) RElEMEEK, ¥
Hx Btk iR H— KK 4'(KgPE/gTishemol/1) HH-AE, WHESHRNE—k 4
MEERSREF B M, EMNNBEARAR. M4EEM 50°C 4T 90°C, S8
&8 A M 82KgPE/gTishemol/l MME| 425KgPE/gTi-h-mol/l, MR AN 4
M 23KgPE/gTish-mol/l 3¥jm%] 525KgPE/gTish.mol/l. B4R, RERE 4 Mg
EEX.EEERE T, HEREBRNSMER - A ARARNERERY, RERS
A" RE, AR RR AR KRBT HEHN.

B A BB S RS2 3% B RS B AL AT O 2 A RAREERGEEE B &K
FRORGLIT RN, S 0% E RAAET ZBRBY, Yo-RRMASHLE, ARTH
RY B ERERGEERS, DN EWRTAERE, RITLYIREALTWRANEL
FHRT TR RIS WFERET B me, 1 EAREE FTSERAMRERS
FMFHEHEE, S TRERES, ERREEN KA RERN RS B2, YR
FRHREADMPH A BHSZBRROBESREN., HTSHRS, ROEENEFRA
L, RAT REREINEAZ R SRS EE, RISERE (W 50°C) i, BOAREHE



4 3 H EE: ERSFENBRECREAIHERSHER 449

Tab. 1 Comparison of gas-phase polymerization with slurry polymerization*

Medium T(C) A(KgPE/gTi-h) A'(KgPE/gTi-h.mol/1)
Gas 90 17.1 425

70 11.0 261

50 3.68 82
Octane 90 23.9 525

70 12.0 177

50 2.87 23
Heptane 70 8.05 183

* Prepolymerization: in hexane, T = 229C, Al(i-Bu),/Ti =35, Yield = 20g/gcat. Polymerization:
Al(i-Bu),/Ti = 80 ’
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Fig. 1 Variation of rate of ethylene polymerization with time gas-phase

polymerization (1); slurry polymerization in octane (2); in heptane(3)
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Tab. 2 Oxidation states of titanium activated by Al(i-Bu); under the conditions

Rate(mol/gTi + min)
/

(2]

of gas-phase and slurry*

Medium T(C) Ti**(mol%) Ti*+(mol%) Ti**(mol%)
N, 50 0.8 34.0 65.2

90 0.7 26.7 72.8
Octane 50 27.9 50.4 21.6

90 22.8 46.4 30.8

* Al/Ti = 80, 60min
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Tab. 3 Effect of prepolymerization temperature

and yield on gas-phase polymerization of ethylene*

Prepolymerization condition

A(KgPE/gTi-h)
T(°C) Y(gPE/gcat)
20 22 17.1
80 13.7
45 23 13.4
78 12.3
65 20 12.8
49 11.3
83 10.5

* Polymerization; T = 90°C, Al(i-Bu),/Ti = 80
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Fig. 3 Rate-time plots for the ethylene

gas-phase polymerization

Prepolymerization: T = 20°C(1); 45°C(2);

65°C(3); yield = 20g/gCat
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Fig. 4 Rate-time plots for the ethylene Fig. 5 Rate-time plots of the ethylene gas-phase
gas-phase polymerization polymerization

Prepolymerization: T = 20°C(1); 45°C(2);
609C(3). yield = 80g/gCat

Prepolymerization yield = 20g/gCat(1);

49g/gcat(2); 83g/gCat (3)
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THE EFFECT OF PREPOLYMERIZATION PRQCESS ON
GAS-PHASE POLYMERIZATION OF ETHYLENE
WITH HIGHLY ACTIVE CATALYST

WU Qing, WANG Haihua, LIN Shangan
(Institute of Polymer Science, Zhongshan University, Guangzhou 510275)

Abstract Gas-phase polymerization of ethylene over a prepolymerized MgCl,-
supported TiCl, catalyst was compared with slurry polymerization. An acceleration-
type or hybrid-type rate behavior for the slurry polymerization, but a decay-type
rate behavior for the gas-phase polymerization have been observed, The difference
in the apparent kinetics between these two processes could result from monomer dif-
fusion resistance in the slurry polymerization and overheat effect in the gas-phase
polymerization. The measurment of the oxidation states of titanium in the catalyst
indicated that more titanium ions were reduced to lower oxidation state in the gas-
phase process than in the slurry process. The prepolymerization temperature and
yield also remarkably affected the polymerization activity and kinectic behavior.
Key words Supported titanium catalyst, Gas-phase polymerization of ethylene,
Prepolymerization, Kinetics





