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ST REE, X6, 2B, TREMMEAsH (THF) ¥4 FR TR BeRZ
BRENTRHEEATF4H; TiCl, £ SiCl, #0420 .
1.2 fEfeRE&E

# FCIRX I 4 . 7F 250 mL BREEAR O 9.6 g Mg ¥, 1 /NBiBE, 70 mL BEFI 50 mL

HO&, EEWEE TR0 4 mol JAKE . RNLAKRE, Rii LEEH . £/ HCl-
NaOH i & 54, # RAFEBRIKE N 1. 6 mol/L.
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(1) #kF A 250 mL BEEHRF A 50 mL Bé4%, 1 mL & KiRFH %, 0. 5 mmol
TiCl, MR CHERIAFB/RE R D, E—FRETHEHEN 2 h, ZBBIIRG, |
BB RBK .

(2) fLH B 250 mL BEESMR A0 50 mL BLEAT 16 mL R KM AW, £ 75¢C
PP TR0 8. 5 mmol TiCl, #1 25 mmol #-C,H,Cl, FiMsEEE/SakeEBis 1 h, RETIE
FARRER=K . ,

(3) LM C  250mL BB IMA 50 mL BE5EHF1 8 mL SiCl,, ZE BB TR
30 mL #RIRM W, WG A BRB 75 CR 2 h, MRS T E 4 E RSk . 885
BB 30 mL B#4Rd, A 5 ml TiCl, H# 2 h, RETEHFHBEEELK .
.3 ¥ &

SHTHEN 250mL BEMAN, BER 3K, FHZHEEBER 2 K, RAEKFEMA
100 mL 120*3K 1, Al G-Bu), HIELH . ZHEH K 102 kPa, BREBE TR 1.5 h.
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B4 P HWOR T 3 A Hitachi S-520 HH B4 7E 25 kV FUEE, # R REH &M% .
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RMgCl+TiCl, —RTiCl;+MgCl, —=TiCl;/MgCl,+1/2 R-R

TiCl, BB K TiCl, 354 BAY MgCl, —E47 i, BRMBTF MgCl, Lo ELH .
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YREE . XREHBIEY Lewis BZEALFH &5 B H TMAA LD OBEIER,
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B, Wb Ti POt BE R TR .
2.2 RHRELBW

FTE T REP B 0046 B, EREIRE T 5 TiCl, & 2-CH,Cl % R4 51178 f 1k
M A FOfELH B. E118 Ti, Mg S BAR TR/ (@) LENE 2. FEMARIBA Y



74 FILKEFR (BRBER 535 %

BAERN, BRFRTZHRK . ERAHNKETH2M /LR B R FRF% 30 pm,
HERKHEETBIAMMEN A IRTFRS (<1l pm) XBZ.
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Tab.1 Effect of the preparation conditions for the catalyst on ethylene polymerization

AL B & R F Ap/ ®HE
Bt A T/(C) kg(PE) + g7'(Ti) = h™! (kg/L)
bl n-C,H,Cl 25 © 241 0.13
THF n-C,H,"1 25 18.1 0.15
TR n-C,H,Cl 25 75.3 0.15
T i-CH,Cl 25 82. 6 0.14
TH ¢-CsH,,Cl 25 87.2 0.16
TR x 25 56.7 0.14
TR n-CH,Cl 0 100. 6 0.17
TR n-CH,Cl 50 55. 8 0.13
TR n-C,H,Cl 70 45.2 0.13

BA %M. [Ti]=2X1067° mmol/L; [AlGG—Bu),]/[Ti]=100; T=60C
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Tab.2 Comparison of the catalysts prepared in different concentrations of the reactants

n—BuMgCl TiCl, A 1L 4H B
g BeMeCl] (reld. d/pm
/mol « L /mol + L w(Ti/% wMg)/%
A 0. 03 0.01 8.9 15.1 <1
B 0.4 4 TiCl, 9.2 14. 7 30

RIFIHTHAXHNMMEAHEARBE THITZHBRENER . X TFHREN A, Z
BRESEREHE, FHMRCBETTE OCEIRAE, BRTRRTFHEEEERE
PR TR . TOxFEAH B, ZHRBEFEEAMERK, REBEH 45CHRF 82C, FH
Mz —EH¥K. dEdHBRAMRG YT LEAT 0.27~0.31 kg/L H, AR
ol AL A BEIMREGYIELER .
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Tab.3 Ethylene polymerizations with catalyst A and catalyst B

. xe@; Af/ngPE): tﬁw? B ROBE Af/kg.(PE)_- WHE
T/(C) g "(Ti)+h™! kg/L™ T/(C) g (Tid)eh™' kg/L

A 45 64.3 0,14 B 45 8.4 0.29
60 75. 3 0,15 60 9.0 0. 31

70 57.0 0.13 70 10.3 0.28

82 14.3 a.27
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M1 REELH A MELHBEARBETHTZERGHER (R) —EH
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RIEERTRIEE TR . X2 E S TR BRGSO RBREH A
/. R A TR, EEPORESRE,. RETRAIRIEENE, EFZPRER
o BRI K 2054, FTUAR S ISR . AL B BRK., Mo+ op e,
REFENZY BRERmME, ReFERZHEM, HH—BHFM .

a

150

._.
)
=4 S

Rp/kg(PE) < g(Tid"t+h7!
N
(=]

w
(=]

15

12

b

ol
1 45¢C
2 60C
3 70C

4 82C

t/min

Bl BEARA ) MELEHNB b)) #TIHESHERREL

3

60

s - - -
90 120

Fig. 1 Rate-time profiles of ethylene polymerization with catalyst A (a) and B (b)

2.3 BRFRANEW

HERANEARAAMKETS TICL, EER N BRMEANETZHRES . FE
RORUHSERESHTRE . A TRIRAERIEE. . TROERSTR XERXEA™Y
NTFHBHEOHS T RLESEPLONARTR . EHBEENS SiClL, XHER A
AR —EREH MgCl,, REH# TiCl, il K L, BB AR C, B FRT %20 pm,
BTiBy21wt%. F4GERFHEUMNCHIEBEERE, 7TiE 90 kg(PE) » g7'(Ti) «h™!

YL, BEFYaHE L E X 0. 33~0.35

kg/L M. H2 B ROZAREER 24 ARLANCEHLHELHHR
FEET B @) I IR 8 52 . 5 BAfE{L| C Tab.4 Ethylene polymerization with catalyst C

R— R sE B R AR L
2.4 HURERETHEE

M A B F R/ HBRAANM,
EH &R REEPERR, SRTET
k. AL B HERMBR TR, ®I&H

r Ap/kg(PE) MHLE/
T/(C) _ N
g (T «h™! kg - L™
45 51,3 0. 33
60 77.6 0. 34
70 89.0 0.33
80 91.2 0.35
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Fig. 2 Rate-time profiles of ethylene polymerization

with catalyst C

M3 EAF#SEMBE (X1000)
Fig- 3 SEM micrographs of the polymer particles
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Studies on the Highly Active Catalysts Synthesized Using
Grignard Reagent for Ethylene Polymerization

Wu Qing* Wang Haihua Lin Shangan

Abstract Ethylene polymerization with highly active catalysts prepared using Grignard
reagent has been systematically studied. With the catalyst from the reaction of TiCl,
with Grignard compound in dilute solution, ethylene polymerization exhibited high ac-
tivities and decay kinetics, and very fine PE particles with irregular shape were pro-
d_uced, whereas with the catalyst prepared in concentrated solution, relatively low activ-
ities and steady kinetics were observed and' larger PE particles were obtained. When the
Grignard reagent reacted first with SiCl, to produce the MgCl, granules and then TiCl,
was supported, the catalyst gave the highest activity and PE particles with better mor-
phology were obtained.

Keywords Grignard reagent, titanium catalyst, ethylene polymerization, particle mor-
phology
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