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1.1 FERRNSEK

HAN MBESRLHERBEAMNEL T
BETH . PE . LH, A ERRTPTHE
BANE TR, AR . T 8, i, A4
FRTEERERR. AP K, oma, REE

BRI AR Y LM, e ERSAR
PTRSRERE TE, SAMAN .« Fk. &
Ak A AR AR A K R B A KSR
E_EWRITFATHRARE.

1.2 A

1.2.1 o-ZEET _WHEEKNEK EXE
B2so mL BB ES , RAS . WMAT ZH 3.0
mL (1.52,0.035 mol), 2B 30.0mL, o-ZEHE 10 g
(0.07 mol) , FF OB A . ¢ R B E 50°C, KK
ShBAROCECER FRMBEMAKELEE
—BntiE] W KB E AR K A, XK Z BN
BOBHARMK EAZHEESSIIRANERE
8.6g, %A 3% EEKTEIH, ERMC,
85.52; H, 6.03; N, 8.24; B it {§ C, 85.68; H,
5.99; N, 8.33; * C-NMR (CDCl,, &) : 169.14
(— C=N—), 147.07 ~ 112.99( naphthyl C),15.96
(—CH;).

1.2.2 «-BRTZTHRELBESY(CaN) ¥
AR FEEN 100 L P MES, TH
A FTAKEACE 0.26 g(2 mmol) F1 20 mL T K
R TRAL o-BE T —EHBCHF 0.68 g(2 mmol),
BT 200l —EPE.AEREZEBRNB N
Pedieh HRAN 24 h. BT HEWR, K5 20 nL
CRPEER, R EHEEE NI RA
EAKZBUHFBEXEHOLERP ML RER
L. IR, EMT. A EFEEREK 0.53g
(1.14 mmol) , =% 57% . EES MM R E ST, LB
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{8 C,61.32;H,4.42;N,6.05; i {H C,61.85;H,
4.33;N,6.01.
1.2.3  BIAE{ER MAO M & W A AL (S0,), -
18H,0 A K E R ZH HE(TMA), R ™
Yk EMAMER KRG, BEK MAO.
1.3 ZEBES

BHEAEKHN TFRIERAENTRR R
mpmESHRESE TR N, BBRFK,
WMAZSHEAZE. RERKWA MAO.BXH
FHUEF AN ZHEARERSRRER -2
EhH E#SERETES LhHS%HC ZEER
Bk BRATYAZERES®R, T 0CT
HETHZRE, FITHEELRERE.
1.4 BETYRIE

ATHEEEEMN, LSEBEITT 135CF
VTR BHITFEREE ], 3 n] =6.67 x

10T HEHRRHERSTRE MT RS

Yy 3T 4 7 BB 53 i 32 B Water-Cale/GPC {438
fE, 1,2,4 - =EEEBN, BEMN T FREST
HHEEZBE N, 1200 T E . L Nicolet
205 LI AP REMGE R B AR SMEE . A Inova
500 MHz ¥ B IR GE R B LB M7 C-NMR %, 48
TEFREBER, EREE N 20%,120C THIE .

FH Modolated DSC 2910 R ZHAHE B HITERSH

PTHMERZBHDSCHERESA T, , FHEAME
B FE % 10 K/min.

2 #RE5itie

2.1 BE&ENREHKN
AEAREFHFTHREERILE L NEL
AR, RERE(T,)MZBBEENTREER
ks R XUAERESERRL. SRAR
FEBARET MAO B R EALF B ey E P L8 H
A B T, = - 10CH, R 1.77 x 10° gPE/
molNi-h, B EH E SCHELFEERT, K5 7.18 x
10° gPE/molNi-h A ERSRE, - T HERE
EEMR FEHSTOESRE . - AEHLKEF
PR RERD, B AR EME. T
BAREARER R TR B L, BTS2
BB STRER, TAER S, B St RE
E.BEMN-10CHAD OCHEREYH S TE
M2.0x10° FER 0.9x 10°, L FEHM 5.1 K
Fl21.4/1000 C. LB EENEA, ZIHEEH R
FRHEBRERK, ZHWEMERYE A BN
0CHLBWESENAM 1.5 x10° kPa K FH 1.0
x 10° kPa, flEALTE ML KITL 3 1528, YA FE
WATI5E. BUEABLIEREERE -4
B ng/ny, DRGIREEMELTESE. ny/ng KES
BB EEENE L, ELEERE  nu/ny
K, BEEHWA EE. MAO F X B ER K
e, WRE—MEEBH, AM /o8 X HR
BRUMR, BZENSTRTRE. ML,

Table 1  Effects of T, on ethylene polymerization with CatNi/MAO

Run T,(C) (:;';'T;":) Rl ray y lgﬁgyﬂf'h) M,(10°) To(C)  Degree of branching”
1 -10 1.5 600 1.77 2.0 116.6 5.1
2 0 1.5 600 6.45 1.7 1141 9.5
3 5 1.5 600 7.18 1.5 113.6 13.4
4 10 1.5 600 3.40 1.4 111.1 16.8
5 20 1.5 600 2.93 1.1 107.4 18.6
6 40 1.5 600 2.14 0.9 - 21.4
7 20 5.0 600 5.74 8.4 118.6 11.7
8 20 10.0 600 11.02 16.4 122.7 5.7
9 [¢] 1.5 500 5.00 1.7 115.4 -
10 1] 1.5 800 6.02 1.5 113.0 -
11 0 1.5 1000 5.42 1.4 109.6 —~

Polymerization conditions: [Ni]=1.5x10"* mol/L, = 1h

* Number of branches per 1000 carbon atoms in the obtained polyethylene determined by ** C-NMR

2.2 BAFYURHRIESHH

BRIMTRE T, =0CH T, =30CHEH
MEZBR LSBT F1° C-NMR RIE 5 4047, &
fieaREY  ZHAEEL: I EFEITHES
EF154 1.0%10° kPa B 18 B 5 7™ ¥ 89" C-NMR A

EARIENFTHIANELHROY T FRA2W.EL
W LSS B R LA AR 3 DU A9 49 0E IR A 0
3087 cm™',910 em™', 1642 em™' ( C=C ), 1301
em ™', [A]RT" C-NMR % 0] LA dr ) By fEfb 22 U 8
4 113.95 1 138.96 4k B4 i 45 2 5k JE T 04 , 15085 I
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BEERREHXZERSELX L IERED -2
&P RE RN RO K Fis  BmRN AL
AL 5 B A AR AR R AR R
FEAR-ZRESBIRIBNELREY.

A1 ABEEAN1.0x 10 kPa THIKE
LB CNMR BB EXZIHEZENER S
ISR, o RHF R AREER 1N o
T T RREARMEL L RE S AR ELET
RS, OREZ B GZaREETRN
HReERIE, FUZRREEAN YN X
HIERFREWHNERBRREENEA,. 2K
EFEPREEENK, MR ER K, %
B e AL KL TE B R B LSRR S
LA MNE1ER1.0x10 kPa THBMHE
IR EIH MEETHINKRZIERSA
HESTH XETEMATET6MBHKEX
S FHIAEOREMKE 5.7 F 1000 K
(WzE&1).
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Scheme 1 Structure of the o-olefin
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Fig. 1 C-NMR spectrum of PE chtained at Py, = 1.0 % 10°
kPa(Run 8)

2. B 3. E 4% CaNi/MAO LN ERE
HESZGTHAZHFESBIANEZH (Run
2.Run 6.Run 8) ) GPC 4, ,GPC BRI IR R
FLOMNE2- 4 RFE2ER o« ZET WAL
BMAO BB RBIANRILAN S FELE
KASFERENGHSHTRSTFREIAHEE. S
B4 RE e, GPC F L 8 3~ i HH Be AR i (&
2), R RGN E s FREMLER K HHM
MER D FRAE, MM, FEIAN14F 1.3 4K
SCEEABR20C, ZHBEHHKIE.0x 10
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Fig. 3 GPC curve of PE obtained at 7, = 20C
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Fig. 4 GPC curve of FE obtained at T, = 40C (Run 6)

Table 2 GPC results of PE

Polydispersity
Run  Peak M, M, M,
(M, /M)
2 Peak I 8§74  5i600 74260 94058 1.44
Peak 2 85943 944 1249 1960 1.32
41 463 1320 4916 2.851

8 534 13408 - 480946 2512

kPa iy, =W EZ & GPC R (EF 3 MA IR
EAHER SESEEE B 40CH =9
GPCHE(E HTHEAR/AE B FESH
BEAR T . o- — AR SR AL FI/MAC LR B PO
ETRAOGMABEMN NS FEEWBELX, Y
Bl ELERER. GH N, BREEEE 8-H
L EMMAEYN S FREEK, Y E A6 HE A
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—EMN, KR TR E W ()RS E 8
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FRERN -BE ERSIRD -84 K2
LB 5B ARERE S FREEEHRE
Y, EMERABIASTFESFREIINES T
MEZWE R EANEREETFE fE
Rk (rEE2), Kb s AR MWEELRNH
NIRRT B Ab F NiiE PO R TR (R
PHBW R, AR TS pHER. AR
FHEK B RS FREES MR, bRNB
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a (close form) b (open form) ¢ (half open form)

Scheme 2 Stereo-isomers of the catalyst

Pellecchia 217 R T W (2-|M T H-6- P X HK)-
B Z X B — Rt ® [(Bis ( 2-tertbutyl-6-
methylphenyl} acenaph-thenediimine nicke! dibromide ]
BEY , FFTESNEHE (rac ) F 1A TH BE ( meso ) P F 32
A&, 0 RREELAEER SRS, ]
BALEEM S TR EAERTEARER X
A SE BB Z R AR B A S
HFEMNFEL, FESEX ERRAEFTHEMZ L.
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BIMODAL ( WIDE)BRANCHED POLYETHYLENE OBTAINED WITH
A ( ¢-DIIMINE ) NICKEL DICHLORIDE/MAQO CATALYST

Al Jiaoyan'?, LIU Xinxing' , ZHU Fangming', LIN Shang’an'
(! Institute of Polymer Science, Zhongshar University, Guangzhou 510275)
2 Faculty of Material and Energy, Guang Dong University of Technology , Guangrhou 510643)

Abstract A nickel catalyst , bis( a-naphthy])-Z,3-but.anediimine nickel ( I ) dichloride {[ C,, H;— N—C (CH, )C
{CH, )=NC,,H, INiCl,| was synthesized and then activated by methylaluminoxane( MAQ) . By using this catalytic
system branched polyethylenes (PE ) of bimodat (wide) molecular weight distribution(MWD) were prepared. The
effects of various conditions, including the polymerization temperature ( T,) , ethylene pressure and r,/ny on the
catalytic activity , molecular weight, degree of branching and branching types of PE were investigated . The catalytic
activity and the resulting polymer microstructure were sensitive to the polymerization temperature . The microstructure
of the resulting PE was determined by FTIR and " C-NMR . According to Gel Permeation Chromatography(GPC) , the
resulting PE exhibited a bimodal molecular weight distribution . The influence of the existence of three possible stereo
isomers of the Ni single-site catalyst with unsymmetrical imino-substituted bulky ligands on the molecular weight

distribution was discussed.
Key words Late transition metal catalyst, a-Diimine nickel compound, Bimodal polyethylene, Branched
polyethylene



