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3A T HEBREA T8 B4 H, & 4A - FITHR; AlEts, Al (i-Bu)y, ALEGCL 3R IRA
W, BEMEH; Al (n-Oct); 3 3CHE (6] & AL ; ethyl benzoate (EB), dimethyl formamide
(DMF), ethyl 4-methoxybenzoat (EMB), Ph,Si(OMe),,epoxy chloropropane (EPCP) %1k,
AR, STHRIFER.

B 7 B MgClys ZnCly, Ph,SICl;. EB, TiCl, #1 Ti(OBw), BFETI . &4 &Y
3wt .
1.2 WRE

0. 3g BHA LT 5 3gPE 43 ORI 100~150um) B-EH S, TIA 1 mmol 4348
1 50mL 248, EOCTHBAZKHMNERE. REEFHIHSEHRH, 6h 5F = 20
g (PE)/gffLff]. BIREZER, MEEEEM, BIERIERFHTRY.
1.3 SHERS

SR ERANEA LR HERNRIB IR PEIT. AT XBFEFR TS5
BOF BRI RUR  TUE SRR IR B B S BUSEINA 28 BB 200um fj PE
¥, EEN: TIIALE 0. 5meTi MERY), REBMGEFARM, HFEMEEALH
[SERE. BHEFEFH 500r/min, ZH5HER 107kPa. FKBAERR SR REFETE 90C.
1.4 SFREE

20mgPE K IEM T 100mL +EEF, F 13510 ICHFRUEZHME. B TRA—A

®BITHE PE 4 FE.
(M=020p-Inn)I"2/C;  (p)=6.77 X104 M

2 #R5ihwe

2.1 frESERm

REEERERGPEMERNGER, E—ERERGARETAT, FARANE
EHNTF-EMRERSZIES S EBABRENIRT. 25A Al (-Bui, Al (n-Oct)s,
ALEt; fl AIELCI R A TR G B SR S B BRI B AR . SR LR 1. X R E
FIEAF B B X L TR & 80 LB R R AR HEE AlG-Bu), (ERIRE
BhMERIE, EASAREBI N, EULEEITTR.

Al(-Bu); > AIEt; = Al (2-Oct ) 3> > AIEt,Cl

B185TRSEEMETEAAEL. U AGB, YSHERESHER, ZRBEEE
R ] 2 R AT L. £ 90min (RS AT RIN S RIGREHEE. AR EBER, K
ERE-FHRREBRIM TR, FHRESERE L TEMAKF. BF AlE, 1E 4 e
FRFHERR, BT REELEED OLEERMEEEERERMEE. Al (n-0ct); 2§
Bi R, REEFAHZEHFE ., 30min FEEERRRERELAFR2AEE. XiEH
Al (n-Oct); BR—IEMBHBIER. Hii THEI BT, TR S VIBIBRE IR
S AIELCL XL (LAE AR, ARESHR S B ER . EE R

LEATES U BRI B R, STEBA RN B IER G ELEEFTHBRE
m. HEFRBRHFHRREGREEGMBEMNZMSF (KRB, K (AD / (T ., BHREE
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Tab. 1 Effect of alkylaluminium compounds on the gas-phase polymerization of ethylene
ik iEE/ AL/
= O = e
TR o ke (PE) - T et kg (PE)
g '(Ti) « h! g'(Ti) « h!
Al(:-Bu), AlEt; 11. 8 Al(n-Oct); Al(i-Bu); 23.5
Al(i-Bu), Al(i-Bu); 22.7 Al(n-Oct); Al(n-Oet); 12.5
Al(i-Bu), Al(n-Oct)s 11.1 AlEt; Al(:-Bu); 23.9
Al(i-Bu), AlEt,Cl 2.5 AlEt,Cl Alce-Bu), 22.4

MR E &M (AD/(Ti)=5;T=30C; SHE & &M (AL)/(TiJ=80; Im,)=0. 5mg;T=90C

B T,

AR BRSR T EEFOH AR EERAAFAARES, WE

B BRHESURREHEREFYNESERARHER. H Al (n-Oct), FIBHTHE
YIRS A AR, HHLE K (0.27xg/L), T Al (e-Bu): FIBBIRYBES AR, Sk
M EEH R, HEHE/ (0. 21ke/L). XA Al G-Bu): BIBIR A, KFH
BAMEHARMARBTE. £HRESTYH ., WAL Al G-Bu): JHRG BHMEH pR

ERmgE.
® Al
40 + 0O NGB0
@ Al(n-Ccl),
@ AEL,0

~
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Fikg(PE) < g=' (Ti) « 47!
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Fig. 1 Effect of the alkylaluminium compounds

on the polymerization rate
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Fig. 2

Effect of the added electronic donors in the
prepolymerization on the gas- phase polymer-

ization rate

EBIR S8R0 ED K55 EMB, DMF flI Ph,Si (OMe),, B8 MR M HITZHIHE



48 FlIRFEFR (BRBER BB

G AL IE Y H IR0 ED FR B BRI 1T LM MR G 0B IE A A — e B a i
RF#E2). HE2HWSHERSERESHEF XA WAL EEN SN EERAERSY
SAGE B3 . B & PR ED Al 5 @AM B RERENFEFLES, EHRR
HASIRMERREZHREY  BEAESZYT HMEBNANREEMERNERST IR B
P ERYBRE MR, ESEREHBE—FAREEFLOREERDI RERLEE. WR
SHEREEFAEMED, MEYHI BN ED EEHEENRELFET 5ZEATNER
BEREEPOPREFR, EX—FoEEPOEFEIMELER.

A2 £ TRAMLHEMES GG

Tab. 2 Effect of electronic donor on the gas-phase polymerization of ethylene

RS SHERE %%?E)ﬁ/ SHEE %%Eﬁ/

ED E;%] ED % g"g(Ti) «ht ED % s“s(Ti))- bt
23.5 | DMF 10 13.2
EMB 1 27.3 | Ph;Si (OMe); 10 20.8
DMF 1 26.6 | Ph;Si (OMe); 20 18.3
DMF 2 24.7 | Ph;Si (OMe), 60 11.6
Ph;Si (OMe), 1 26.3 | EPCP 5 14.2
Ph;Si (OMe), 2 23.7 | EPCP 20 5.3
Ph;Si (OMe); 1 EMB 10 155 | St 5 21.5
Ph.Si (OMe); 1 EMB 15 6.3 st 10 20. 6
Ph;Si (OMe), 1 EMB 20 5.7 St 20 20.3
Ph;Si (OMe), 1 DMF 10 14.9 | st 50 20.0
EMB 10 14.3 | st 120 18. 6

PR & &M CAL(r-Oct) 3] /(Ti) =5; S B & &AF : (AL(-Bu)3) /(Ti) =80

MR, FSHESHBRMAED MIFE#EEETRER (ML, BEEENTREES
ED fnA#& (2L (ED] / (Ti) ®/pR) LAK ED fFE%. ED BB RMALTENE TR
£. 8B FHE IR EMB, DMF 1 EPCP Xt L IEVER T K, ML HE FREAETHY
Ph,Si (OMe), 1 St X fEfb A M/ IRFXNRERBAEFHEAIMNED 5RF
Lewis MYERIIEER OB EIEAER, HERRZEE. BAEFERSIERR o BIE, &
BUFGFETHRIRERARN, A St LG ZHBERNSEEFLESLE
71, LHERERAHNFA REAEMBRESERFTLESRS B RKREEE+F O
UREHMILE, FYHRSEAE TR MERSHT, StHHEE, WS B ESEFL
BHETAERESEERBENZHEKRES, FRXABEFRTLNEFETB/RT
Z BEIBRNZHERSEFESHEXERATIMNMR LRV LETRER
NEHRFEEHNE XL
2.3 H,Hkm

H, fE A FRIAFTHMAI ZHBSHESRLEEN =4 TR (M) HNERELE
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) O [St)/[Til=0
40 4 ® [s1]/[Ti)=10
® [St}/(T1]=120

KIkg(PE) « g~ ' (T1) = h-!
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{ fmin pya
H3 xZMERaRENER B4 1/M 3t Py EE
Fig. 3 Effect of styrene on the gas-phase Fig. 4 A plot of 1/M vs PY?

polymerization rate

3. REFEYHA TR H BEUBK, VBN H, BES FEABTRE. WAL 8K
5% 8 Heo P21 FRAJARA 18.8X10° TRER] 7. 94X 10°, (HAKZ WM H, S B4 TR
TREREE. FYELSTRAFE Naa® FHBEH LR
M=1/ (k+kP{")
APFPuIH SR, b f e REBUKERRERAGEROTY. EXXHTREH
T K 1/M 3P R, BRARIFHREXRE (BB H. NERKMBIERS £=0.532
X 10, fRIEB k=23.29X10°.
£3 H, MUK RAAEL A

Tab. 3 Effect of H, on the gas-phase polymerization of ethylene

H; :+ Z% e/ MXx10°
kg(PE) + g'(Ti) « h!

0:1 23.5 18.8
0.051 0.95 23.3 7.94
0.10+ 0. 90 25. 6 6. 31
0.17 1+ 0. 83 - 26.0 5. 05

M3 BB H, (M B Z B SRS ML E R A . WEw B, He 6950
ABTHENKBREBRBS ZBBEANRNTSN H, 2 F5 248 R4 2 ML M
BREBMRESFNSEMELEENTR. BLXRGRSWHER, BEEEAERTRRM
AR X—BREFR, TH-1 F - BERKREHREFHAER I, MELE
BRI A AR TR FREBEBUBEEES O, EEETOAENREERE
WREE WA N He 20 F 78 T B F R A0 a 6 3 s 0 7 i 5 4 B O E oL SRS
EBEREN T BT XEMBRETHATZASHERSNERTE-PHRR.
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Gas-Phase Polymerization of Ethylene with Highly Active Catalyst

the Effects of Alkylaluminium Compounds,
Electronic Donors and Hydrogen

Wu Qing* Wang Haikua Lin Shangan

Abstract Gas- phas polymerizations of ethylene have been performed over a prepolymerized

MgCl,-supported titanium catalyst. The effects of alkylaluminium compounds and electronic

doners in both the prepolymerization and gas-phase polymerization stages on the catalytic activity

were observed. The catalytic activity unchanged by altering the alkylaluminium compounds in the

prepolymerization stage, while it was changed by altering the alkylaluminium compounds in the

gas-phase polymerization stage in the order of Al (i-Bu);>AlEt;= Al(#n-Oct);>>>AlEt,Cl. Addi-
tion of the electronic donots into the prepolymerization system slightly increased the catalytic activ-
ity , whereas addition of the donors into the gas-phase polymerization system depressed the catalyt-
ic activity. The effect of H; on the catalytic activity and molecular weight of the products is also

presented.

Keywords supported titanium catalyst. gas-phase polymerization, alkylaluminium, electronic

donor
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