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Fik 48.7 x10° g+ (mol - h) ~' EI T HE
ik 2.02 x 10°. #4725 R A A Loy T O
MCM-41 J% SBA-15 1 & XU i 1k nik 0 2k 2 1 £k
FLTE TOC Y Z1E T, A AL 36 1 5 T 29 AR A AL
LA L3 A A 300 O G 1 AR R . SR, TE ML AR
A 0 5 2005 7 0 4% T 1) 280 SR A B R Ak
45 12 0 - TN I R SE IR W)/ S10, 42 4 TRk R
A AL B BRI T —FR R R AR, T 4
LA W A Ak R 23R T 2 Si0, MISNE R AW
B E T % 50/ W B 2 RS R
5B L, B A R AR 1 A R L
LESON Eiit=E TV 1O o

SO PV e - I 1 7 T e K 2 0 TR I TR
SEB Y (PSA) VTR TE R Fe i >, gk 2,6-—
[1-(2-5 P 3 4 JE W ik 56 ) 2 28 ] L IE 5 Fe
(acac), 4R I8k RHEALH. BT H 4 MOERE
P HLER A R TR AR A TS %, )
AL B A TR A3 6 AL R 2 0 e v
J5R A9 S0 0 S 3 A TRk A A 1 L B i
AL 2R 77 1 3R 20 1 4 1 L [N 3RS ol

k.
1 SCIEER4SY

L1 {FRER

JIT A 23 SR B A 4 24 R s o 25 3L
HEL Jo oK To S 48 A T . 2-5 N B R i, Al 99
wt% g A A R @A A ) (J&K Chemical ) ;2,6-
T OWREENLNE , 4l 97 wt% 0 B B R B E
A (J&K Chemical) ; Z, Bt 79 i 2k ( Fe (acac) ) , 4
FE 99 wi% W H Acros /4w 5 H B4R S 5t (MAO) |
W 5 Albemarle /A 7] = 2 #:458 (TEA) , 4l J& >
97% , Wy A Aldrich, B # 8 Hl; = % T &40
(TIBA) Mg H Aldrich, B 24 JH 5 1E BEkE | 5 ke

PO W (THE) 465 >99% , W 3 B %1 5 —
2Bl RG Se 22 4A 2y TR 3 K,
257 ) K i 2% & (Innovative Technology: PS-400-
5-SD) JB 7K B 4 5 YA 28 Mk 4 R U R S, 28 T R K
2% & (Innovative Technology: PS-400-5-SD) fiii 7k
it 4600 (6 5 oK W LR FVH R, Ay B 4l (>
99 wt% ), Wy A HT I Ak 523 50 A7 BR 2 AL fiE IR
(Si0,) , M B & E Grace Davison 2 &), fifi F 7if &
g 16 4k ,200°C T ¥ BEIE AL 4 h,600°C '~ 4y 2
AL 4 h RO -NIGTR AL IR Y (PSAL) R M/
TR R L 10:90, 4> FH M, =2.3 x
10° 5> T 20 A MWD =2.02, 3L 5 8 3.0
mmol - g~ fy o [E B} 2% B K A R K 2 BF 5T T
FEHE, AT 7E 90°C A R LIRS b T MR 24 h i
KR IG-N G TR L Y (PSA2) , Hovh oK & 0/
WIRTREE /R [y 40: 60, B 5y T8 M, = 1.9 x
10*, 4> F &4 MWD =2. 02, % 3£ 4 4. 7 mmol
c g7 i R RHBE I 7R R AR T 4R 43 i A 7 90°C
ARG T4 24 h K O REH , h
TATIAL TAT BR 2w St 5 RS0, 1 A B
A TARA IR A BHRTZ 4 A 705 46 5 F 0
It 7K 4
1.2 2,6-—[1-(2-RREXETRE) ZE ]
e BE A ) & A B SR AE
2,6-Z[1-(2-5p U BE AR LY i 55 ) & 3 | ik g
BEAR L(Cyy Hy Ny ) 4% SCHR [ 23 ] J5¥6 & 0L, & Wi
LNTEVKBR TR M AEALAERTTT .2 ¢ 2,6-Z Z Mk ik
WE 5 3.5 g 2-57 P AL R i 12 JC 7K £ T b B4 e i
48 h J5 WU ZE I BR £ D i K S TE - 18°C 4%
PR G55, b uk, T8 T 0 T A5 3] 8 6 00 [ 44 R
It BEAR, [ R B i 3.8 g 77 69% . &
PR S RCARLS A 1 TR,

AN
NH, |
A N7
’ _ 2 Glacial acetic acid | |
N Ethanol, reflux, 48 h N N +2H,0
O O
]

Fig. 1 2,6-Bis[ 1-(2-isopropylphenylimino) ethyl ] pyridine synthesis

71 ' H-NMR Z4E (CDCL,,6): 8.42 (d,
2,H,),7.91 (t,1,H, ),7.34 (d,2,H,,),7.22

(1,2,H,,),6.68 (d,2,H,,),3.04 (sept,?2,
CH—(CH,),),2.42 (5,6 ,N = C—CH,),1.22

(d,6,CH—(CH,),).
1.3 HE2,6-Z[1-(2-RRAEFETRKE)Z
E ] MLhE/Fe(acac), B Hl &

FEPE/R L 1 LIEAA L 5 Fe(acac) , B3R,
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R RS TR 2R T B 45 2008 OB B AL
W, Ry 2,6- [ 1-(2-5 N AR BL W i k) &
BE ML IE/Fe (acac) , S AHAEAL . AL 50 A7 5T
T TCE AT & .
1.4 #RE/PSA B/ EHNESHENHE

Wezg K A BB PSA S g, BRETIR BE N A
100 mL HI2E (B THE) , 55801 22 58 208 i, 75 9
4 0.05 g - mL™ g PSA HIZE (5 THF) 1§, 75
WEA R TS . B 2 ¢ 8 T
A9 BE 8 A, A 20 mL (4% PSA SRk B L
H 50 wi% 115 ) PSA HIOR (¢ THF ) ¥ W, 4 45 15
0°C A ftHE RS 4. 100 mL IEC kA
75— B, T B 4 A AR 80°C. IE C e i i 7%
TR 2 A Al 50 IS 1R b R 3RS - ) -
AR T A AR 9 = A0, BE A IR ORI A, Al
FEAL RN I 2R AT, PSA 5 ¥ DA DY 20 Wk g 4 AT
Hh L DU ik Jie 4 A e T, 1E C be 28 R E 1
mL X min "~ (B E) . EFEC B R EE G R E
AR 100 mL E bR SRV 3 Bk R A
8 DO SR L B ) TR 60°C LS 54T TR 1R 2 A
H 3 30 (9 [ A, A Si0,/PSA TEHL/ AP & Hilk.
1.5 fE4FHEE&E

Si0,/PSA1-MgCL-THF/Fe ( Cat-1) ¥ PSA [
RILTRINA G, A RHZ R = 1/1
SE LRG3 E] 0.05 g - mL Y S BE b B Y
PSAT UK 75U, F4% 1. 4 719 BT ik 5 k4 ) ik
e/ PSA/ EALBEA B/ TEHL A & B B — & &
o UF 525 AR R B S AT A 18 mL =2
FL48 (TEA,0. 6 mmol/mL) |, Jz i3 % )& , K
Otk 100 mL ¥ 3 W, B 2598 43 oK K20 1 TEA
60°C T H25 T1 2 U o M R 4P 19 K. ik i/ PSA
AP/ THE GBS 80 mL K i C ke 78 70 Bt
0.5 h ¥ —sE & (#% Fe SR S B 1 wi% it
B 2,6- [ 1-(2-59 N B AR W e B ) & 3 ] ik
WE/Fe(acac), YIRHAELF M A ¥ 5 0.5 h,60C
TEA T8 E S R AR, SRR
PSA-1/ G0 A8/ WUV, Jig K& ik I 2% A4 Ak 7).

Si0,/PSA1-MgCl,-Toluene/Fe ( Cat-2) )i £
WS Cat-1 M, X ) £ T & W BB N
MgCl, 4b B8 (1) PSA1/F 45 VA WK, Si0,/PSA1-THF/
Fe (Cat-3) Byl s id #2 5 Cat-1 [, DX AE 5 5
G WA W PSA1/THF ¥ K. Si0,/PSA2-THF/
Fe (Cat-4) il fid #2 5 Cat-1 AH[F] , X375 5 2R
AWV Y PSA2/THF VA . Si0,/Fe (Cat-5)

M # AR 955 Si0,, 73k 2,6-Z [ 1-(2-5 N AR
FEW BRI ) £ T L BE/Fe (acac) , ¥ AH 4 Ak 71 1Y
2Rz il o
1.6 ZHBEXE

LRI A TE 1 L &L Buchi AG 15 =%
JE 3 R4 T EAT 1% R A% AT i 250°C, R )
6 MPa, Jf HA WAL O 2 A R R ) B e
I I > B4 R 4R G T 5 3 o B SR AR PR S )
e i BRAE DL R B 0 76 T RE 5 R T Je B 45 T R
IERG B PR B 0. 2CHEFIN. BE KR
REIFUA AT, W B G 1E 95C R B2 HhHE 6 h 5 ]
RAEH 3 W RBA R IFH I, KK A 350
mL PEBEAE R ] B AR (31T A AL/ Fe B8
JREGTTERD) B4k 10 min J&5, A 0 Bk P9 R 2%/ 30
V. file bt WE e 7R ot oy = A R AE B
HORREE , A AL IUEE , B 30 mL 1E B i
WG SOV ) . TE R RO A SR R
FE 1 VA5 I U0 2 3 4 o 10 Sk &0 T FE R
R REMA R TK LB ,50C F H2E
TR EEE, PR RE KM WNER L PR,
1.7 4L F0F0 7= 90 B9 03K Fn R AE

Fe & & 78 55 8 + & 4F 63l (ICP 730-ES,
Varian, USA ) I 75, i 10 751 25 o W 1 008 28 K FE
Zad SR A FRASE] 1 x 107° ~ 10 x 10 ™° (9 6 0 3% B
VU, 28 55 B F R S O I A A 1 R 4k 2 Ak 4 i)
7 Cat-1 24 0. 811 wi% ,Cat-2 24 0. 947 wi% ,Cat-3
1 0.765 wit% ,Cat-4 5 0. 945 wt% ,Cat-5 3 0. 92
wt% 5 Ak 7 1 G W 25 7E 18 [E CorlzeisD 23 ]
Utral 55 %437 J& 5 B3 9 4 HB B2 (SEM) | 3R A,
PR FADRE - 25 5 B 25 TR 42 5 SR 200 B R 1
Bl B (ML BERE S I 190°C SR 5 7E 2. 16 kg
fufar T 85, 5 10 min K 5 &) % 10 ASTM
D1238 I 5 2 20 10 05 o5 B 285 ot B 76 R 25
i E AL (PE DSC-7) e , B 4 9 B 5 e 7t
2 160°C LRy 8, 48 )5 L 10 K/min f) 58 2%
BHIZE 50°C, 487 Lh 10 K/min I Z A B E
160°C I 3% THI #h 2k 5 B 20 10 o 7 1 S Ho o A
FHEERE % 435 AL (PL-GPC-220) £k, 1,2,4-=
SRV RBH, LU A o B0 A R R IR AE
I bRAE,160°C NI E . AR R AH = W) oM K 1) Bk
o A F A BT A (GC-MS) & 4 43 #r, Sk H
HP-6890 {13 (X Fl HP-5973 [t 1% 4%, FH <UAH 5 13%
(GC 1690N , HLH Bt e fb TR & A R Al &
Rl DN W N R o O A (| N R 3
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50°C , {44 5 min, #2251 20 K/min FFE % 350°C ,
SRIGARAF 10 min. JEAH =9 4% 41 00 10 & B R

1-C0 0 R A R O il e 1k 530, DA 2R A S
BB PR, TSR O e ] 3R W A AE TR 10 0. 9.

Table 1  Slurry polymerization conditions

Temperature Ethylene Polymerization Al/Fe
Run Cat Cocatalyst
(c) pressure ( MPa) time (h) (‘molar ratio)
1 1 40 MAO 0.1 0.50 500
2 1 50 MAO 0.1 0.50 500
3 1 60 MAO 0.1 0.50 500
4 1 70 MAO 0.1 0.50 500
5 1 40 MAO 0.3 1.00 500
6 1 40 MAO 0.7 1. 00 500
7 1 40 MAO 1 1. 00 150
8 1 40 MAO 1 1.00 500
9 1 40 MAO 1 1.00 750
10 1 40 MAO 1 1.00 1000
11 1 40 TEA 1 1.00 500
12 1 40 TIBA 1 3.25 500
13 0 40 MAO 0.32 0.50 1500
14 0 40 TEA 1 1.00 500
15 0 40 TIBA 1 3.25 500
16 2 40 MAO 1 1. 00 500
17 3 40 MAO 1 1. 00 500
18 4 40 MAO 1 1. 00 500
19 5 40 MAO 1 1.00 500

Cat 0 : homogeneous catalyst

2 #RE5iITR

2.1 EEFRESSHT

e 2 FRANTR] B PSA 108 A5 W AT kL. X
PP ol 5 A A A1 R R R A 5 B AN [ T B A A [ Y
WA AR, o PSAL Wl T KA T T THF,
PSA2 (T THF , 75 2 i UK A= 5 k. P R A
THF 32 S M F i A 50 o) o i 7 rp o P B0 9 5110
Horp THF 1E Ziegler-Natta 4677 i) i % b Nz H )™
2, TR R S T 4 i AT 7R B ) A A BE S
(i fe 2 H LR T 0T K Jm i 9 4 i -5 % 4 s i AR 77
8, Zigler-Natta 16 75 2H il A9 52 45 AL 9], o5 5 TR
PR 4 i AL R B Zigler-Natta A £k 55 £ i
JEAE A 2 S5 A L, e IS S
T Jm AL 2K Zigler-Natta fiE 4 57 19 3 45 1)
VR I, SER 558 T i 22 0 3R G W I A )
B2 G WO AR AR ) 2,6- [ 1-(2-5 N
FEORIE e H ) £ Tk g/ Fe (acac) , i f6 55 1)

REROR. Z A kB 5 o R i s R &
RT3 L 250 T PR B 0 B g ok

HEAL T 55 Rk B AR AR AN 35 2 BT 45 SRR,
A TR AT A28 e B ke R ) R AR AT 2 B R R K
(HaipERAH LR KT 4.7 ~9.7 pm) . fEfk
5 HER R MIE S K 2 Fros, A SEM i 25 3
FEWT, PRl R e 1Y) 3R IR R MRS T AE I LS
R FATE EL A B S 0% BROE 45 4 . (R4 Ak 7] 3% 1w P
AT AR, A2 15 5 6 1 0% . X UL W] PSA T
FRULE i i 26 1, T8 A% 52 45 M Y 52 J2 . 3 (15 XUIE
Jpie 5 Mk E K A6 R BE £ 48 TR Y PSA I
2.2 AEEAFIHEEENE

AT A & e R A 25 R 3k 3 iR, &
M A SRR, B AR 5 X R AR AR AR
A [ B A 7 o= LR M . AR R AR T 15
T P BE WA 7= W 22 3 GC-MS 43 M n] 1k C4-
C30 1) a-ififa, Hovh o-Jf 48 18 35 1 0] 3K 95% LU
I, H 45 4 # 5 Schulz-Flory 43 fii , W3 fir 7R . 11t

Table 2 The average particle size of catalysts and support

Catalyst 955 Silical gel Cat-1 Cat-2 Cat-3 Cat4 Cat-5
Average size (pum) 39.96 49. 69 45. 66 48.19 48.24 39.2
Size increased value (pm) — 9.73 4.7 8.23 8.28 —
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AT A AL TR 0 35 VA T 1 3R A Ak TR (4R i Ak
TEPEA K 27 x10° kg PE« (mol Fe-h) ™), iX & il
S AN UR AR A G R 1 = ik il
AL, 71280 T PSA A9 48 4k 550 1 1 s 1%, X AT g

TEAEEMRIMEEHER , LRI/, HRE
YR rh S0 B 2 W R A | A5 10 700 35 PR AR
PSAT F] MgCl, 2l J5 & 30, i A6 500 ) 3% P 42
e SR OB BT g . X AT R R W T
MgCl, 5 PSA bR FEA B 4% &, AL T 214 -
F9 R 5 XA 700 i s i 2

Table 3  Polymerization condition and activity

Activity

Cat (kg PE/

Activity The weight

ratio of

(kg oligomer/

(mol Fe « h)) (mol Fe + h)) oligomer to PE
1 5230 1990 0.34
2 2455 706 0.29
3 804 131 0.16
4 1822 181 0.10
5 4588 815 0.18

Polymerization condition; P =1 MPa T =40°C , cocatalyst is MAO,
n(Al)/n(Fe) =500,1 h

Fig. 2 SEM images of the organic/inorganic support,955 silica gel and catalysts: (a) 955 Silica gel, (b)
Cat-1, (c¢) Cat-2, (d) Cat-3, (e) Cat4, (f)Cat-5 and (g) SiO,/PSAIl organic/inorganic support

2.3 BEEAMEEHEMD

SR H] Cat-1 %5 5 R A F X i A0 570 3 7k
MISZIR. Gl 4 iR, 0 B A D76 5 U5 i Ak
FI ) 2R 1 P S e 5 SCHR i T 7 X AR A R R 9 e
TR IEPE R I — B RVR S o R B
B PETE S0 % A5 YRl E £ R RS KO
WK LT EZMT, R ol 5RO
(R I3 A LU S e AN K, PR KR AE 0.32 ~0.34 Z 1],

X AT A A BB B Cossee SR ALER
2.4 RAREWNEREEHZMN
REWEXTREWEMEMZm K 5 Pros. 78
2 1(Run 1,2,3,4) g RN 48T, BRI B A
T0°C REALE] 40°C AL 19 2R G 06 Mt iy 382 kg
PE - (mol Fe - h) ~' |- F}%] 1460 kg PE « (mol Fe
< h) TR AT Tk BE A R IR R R T T
W S iR . Britovsek SE A 50 B2 TH sy 3G K
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L —0— Oligomer activity
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Time (min) Temperature (°C)
Fig. 3 GC of oligomerization products obtained from Fig. 5 Polymerization temperature effect on activities

Fe(acac) /L catalyst system
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Fig. 4 Polymerization pressure effect on the polymerization activity

5 B AR BRI R B SR AR R o
i BE /N, AT B AR MR 2% E IR AR R
o R ETENE AR H ST, R 5V Ak B sl
B 5 W B O ST R I B R B R A, -0
KR WA — U B E Aok &
(H 70°CHY 0.205 - F+%]40°C Yy 0.324) , LA 6.
XA H TR A I R A AR, AR AR R T A B 2R
AT G YE %@?&UQ oI I I s
s 2. Rt B A EE B AR BT DX a-di R
5RO Z A 8 AT — e B E B a5
LY E 0. 205 ~0.324).
2.5 Al/Fe EE/RILWREFEERN T
Al/Fe JBE R B A6 550 336 P 09 52w 181 7 i
N AEFR 1 (Run 7, 8,9, 10) M 2 B & #F b, 24
Al/Fe FEEIR HLHR 150 14 K F) 1000 f9 i 72 v, i 1k
T N A TENE S oM 1R A0 38 15 1k #0244
hEwo e i R H AR Al/Fe FEIR Ll 750 3k
B35 M 08 B K ABL. MAO 18 fin, BUE Jie & ni 1 2% A
0300 B 5 Bl G o 5 AT T M W L A I e TR
PR R T 2 MAO £ 45 3 vpi A

0.34
032

0.30
0.28 |
0.26 -
0.24 -

022} \

0.20 -

The weight ratio of oligomer to PE

=]

40 45 50 55 60 65 70
Temperature (°C)

Fig. 6  Polymerization temperatures effect on the weight

ratio of oligomer to PE

AR B P P 2k 250 20 i e
S 2 H 0 T R BT T T e R T O B 0
PERRAE AL/Fe FE /R He ol 750 A3 5 B k(. a-#
e 5 I LRI TR L HIBE R AL/ Fe BE /R H RO/
44K (0. 167 3K 5 0. 337) , W 8 Ff s, %W,
AL/Fe B /R o i 88 KA ) 90 00 2 19 3 2065 15
PErpLL.

—o— Polyethylene activity
—o— Oligomer activity
——Total activity

10000 -
8000 [
6000 |-

4000 |

2000 F O/o——ﬁ)\o

0 200 400 600 800 1000
Al/Fe molar ratio

Polymerization activity
(kg PE/oligomer-mol Fe~!- h™1)

Fig. 7 Al/Fe molar ratio effect on the polymerization activity

2.6 AEBHELFXESEERRM
T 3 AR A% RS PR Y Bl A AL 5
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Fig. 8 Al/Fe molar ratio effect on the weight ratio of oligomer

to PE

(MAO,TEA 5 TIBA) X} B & W MEag 52w, an & 9
7R MAO Fige B2 88 4 S Bl 6 571 35 ) T 30
Pl M E K R A A TR B SR RS R R, O B A
AR50 T 28 8 X 305 P 7= A 5 i B 2 B A R R0 R 2k
P 1% PE AR A F o MAO > TIBA > TEA. 3% J&
Ky, 6T BT P v 1 el e e, ULV o i i e 2k
AL EE ) 2 A e e B S IR e th T
ot LR ) IE B AR RE 1 85 T MAO, [H] b FH e 640
1E Bl A Ak 500 BT B3 P e 1Y BE 0 AR T A
MAO 1 g B i £k 70 15 JE B3 4 v i A 12
iE—2 4 TEA S B LRI, =0 ol 5
R (0.859 5 0.794) ig & T MAO
hy B A AR AR I A 45 2R (0.34) , X 2 i T 5 MAO
AAEE, TEA 1 25 (8] A B A, 5 & A= 4 5 7% SO
5 B-H BRI XA T ol R R, T
AT 5208 9 B

B Oliomer activity
| EEE Polyethylene activity

107

[
[
o

—_
(=]
Y

Polyethylene/oligomer activity
(g PE/oligomer - (mol Fe-h)™")

Fig. 9 The polymerization activity depend to different

catalysts/cocatalyst systems
2.7 AEBEALFNESSHNFEHNZN
HEAL Cat-1 5 A [R] By 4 16 50 52 0 09 55 56 2%

fFan 1 Fr75 (Run 8, Run 11 ~15) . JA 3 3h J) 2%
M2k i 10 7%, Cat-1 5 MAO, TIBA H1 TEA i
TR I R G i 2R B AN TR 1 3l g 2% i R AE. iR
K10 (a) A %0, 76 MAO B9 FIF , 4 4k 370 76 7 3%
B Iy 2 il 2 b I A v 1 3R A T D BRI
AL . X 2 i T MAO 3% 4k 4 8 b0 19 fiE
iR AR E AR PO R RE S 2 TEA
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Table 4 The slurry ethylene polymerization result of different

catalysts and cocatalysts

Melting Crysta- MI
Co- M,
Run Cat point  llinity PDI (g/
catalyst x 104
() (% ) 10min)
19 5 MAO 130.97 68 10.7  36.70 0.361
18 4 MAO 131.63 70 19.4  13.07 0.203
17 3 MAO 130.83 64 23.9 11.52 Nd
14 0 TEA 128.03 49 7.9 69.9 —
11 1 TEA 128.83 55 1.2 89.5 —
15 0 TIBA 129.50 60 14.1 109.8 —
12 1 TIBA 129.77 68 11.9 67.1 —
13 0 MAO 130.03 71 5.9 24.60 10. 45
8 1 MAO 130.97 72 11.9  44.50 2.35
“0” ; homogeneous catalyst; “—": not measure; “Nd”: too little to

be measured
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Fig. 11 GPC curves of obtained polyethylene with

different cocatalysts
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g. 10 The kinetic curve of Cat-1 with different cocatalyst: (a) MAO as cocatalyst, (b) TIBA as cocatalyst and (c¢) TEA as cocatalyst
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ORGANIC/INORGANIC SUPPORT FOR IMMOBILIZING IRON (1)
ACETYLACETONATE AND BIS(IMINO) PYRIDYL LIGAND CATALYST
SYSTEM FOR ETHYLENE POLYMERIZATION

WU Jing, LI Wei, JIANG Binbo, WANG Jingdai, YANG Yongrong

( State Key laboratory of Chemical Engineering, Department of Chemical and Biochemical Engineering ,

Zhejiang University , Hangzhou 310027 )

Abstract An organic/inorganic support of immobilizing catalysts for ethylene polymerization was devised. The
composition of the hybrid catalyst is as following: styrene and acrylic copolymer ( PSA) is the organic part for
binding iron ( Il ) acetylacetonate and bis( imino) pyridyl ligand catalyst,and SiO, ( Davison 955 silical gel) is
the inorganic part. The inorganic part is coated by the organic part ( PSA) by sol-gel method. The catalyst
could produce not only high crystallinity (72% ) polyethylene,but also a-olefin. We considered the impact of
different membrane materials and polymerization conditions ( different cocatalyst, pressure , temperature , Al/Fe
molar ratio) to the polymerization activity and properties of polymers and found that temperature had the
greatest impact to the weight ratio of oligomer to PE. Because of the poor thermal stability of catalyst, the
catalytic activity significantly attenuated with increasing temperature. When pressure increased, catalytic
activity would increase too. The relationship of pressure and catalytic activity met the cossee catalytic reaction
mechanism, which was widely accepted in Ziegler-Natta catalyst’ s ethylene polymerization mechanism.
Different membrane materials would affect the final polyethylene product performance,the pure PSA as organic
part would increase the molecular weight significantly. Cocatalysts affect not only the catalytic performance, but
also the property of the final product. The alkylaluminium as cocatalyst tended to decrease the molecular
weight. The iron catalyst system binding on the PSA after the treatment of magnesium chloride could produce
the polyethylene of lower molecular weight (M_ = 11.9 x 10") and higher crystallinity (72% ). And the
polyethylene’ s melt index MI (2.35 g/10min) was higher than the iron catalyst binding on other membrane
materials. The polyethylene can be used as the low molecular weight part of bimodal polyethylene.

Keywords Inorganic/organic support, Iron catalyst, Ethylene oligomerization, Ethylene polymerization



