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Fig. 3 Type of indirect C,-N-R and C,-N-Ar bridged inderectly CGC
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[1H} NMR (150. 8 MHz, dg-benzene, 298 K):
114(C.Cp), 110.9(C.Cp), 110.5(C.Cp), 110.3(C-
Cp), 109.2(CCp), 68.9 (CpCN), 35.7 (CpCC-
(Me),), 29.5(C(Me),), 62.4(CpCNC), 29.0(NC
(CH,),); G3"C{1H} NMR (150.8 MHz, d,-ben-
zene, 298 K): 8= 150.1 (PhO-C), 142.3 (C-Ph),
123.5 (C-Ph), 114.6 (C-Cp), 114.4 (C-Cp), 114.2
(C-Ph), 111.8 (C-Cp), 111.0 (C-Ph), 110. 4
(C-Cp), 109. 3 (C-Ph), 109. 1 (C-Cp), 65.3
(CpCN), 57.8 (Zr-C), 36.9(CpCC-(Me),), 30.3
(C(Me),), 30.3 (Zr-C), 29.6 (Ph-C). 53CHk*1E
N T 4554,
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Sy, MUERY B RAR . KRR U
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AR, BfEL oK, BRERMRAR T T, 2
155 1-C 0 LR R N RTEA I 250 mL A7 A
BUBBEFE 1) 5 R S g 48 P 6 AT, B SE % i g 48 T
e RFREE BRE G L@ whE N & 3 KR, %
HXRMEMESS, ETFER PR, H
VAR R AT U A, HRURAE TR SR o A R
MAO ., fEACF], 1-CRItJa st FEmrkl=h iy
RAWOMA RN 2. L5230 A EZES
FUMA RN 28, W S E ) B e E, 171
FEBUFEE G, AERRREE | TN 30 min ZJ5, R
W, SHERIITT, B, FTIFRBIZE, A
FRIR- LW (Ve * Veuon =1 1 29) K IR
IS RA WS KRR - A TR I Ve 1%,
A5 0K SBT3 K (30 mLx3) B 2 I8
P, A B2 T4 40 C PR EE R, 5
JRER,

1.4 SRR BEESMEM RIS %

AR EE I B % (3 (GPC) : AW T &
(Mw F1 Mn) K Hr i 45 %0 (PDI) R FH [ Polymer
Lab 72\ w) 1 5 i 8 58 2 3% (035 I 5E (PL-GPC220).
PL1,2,4- =GR B, 76150 C FECK 0. 1% ~
0.3% MREWEW, L5550 R R O
AR 150 °C T, R 1.0 mL/min. X}
i PS bREEMEHSECE = 5.91x107*, @ = 0.69,
PE FRRE S B E = 1.21x107, o = 0.707. Zm
AFEM(DSC) . LRYAIIE S (Tm) A TA Instru-
ments Q200 JE. HL5.0 ~7.0 mg BAWHESLL 30
°C /min B ETHEZE 160 °C, [HIR 5 min LITH R

Jise, SR LA 10 °C/min FEIRE]-90 °C, f-1HIE 3
min J5 A 10 °C/min 3 T3] 160 C s MEE IR
THIE M AR B R A W0 5. ARG R (PC-
NMR): R H & + 1 & 5 A 7 9 AVANCE 11
400MHz 7 4% i 24 A0 72 3 FE 97 C-NMR 3% 1A
PURARAB &R A, iR 135 €. RE
WA SR BT ROIHIMEE T (Xe)
A RS (AHm) $2 530 (1) HHE ™
_(AH)
~\aHy)
K. AHS Ry 100% 45 & B 2 10 algs
286.3 J/g.

2 R 5iTie

2.1 LI B s

CpSiCGC & Mgt ELAE I 4% B 5% i g
R oM IECRE, & DOW A EIAY LRI BOR.
C, MRk CGC WM & I R JERH & i i B2 A
3 M (WL Scheme 1).

1 Scheme 1 fif7R C4 ( Ref 4) 75 B4 25 64
MIEAL; C3(Ref 8 F19) R A& B-H B & M
SRkt B A A TR A R R N SRR A A
R, KRR T X L7k il S L 3R AT
FH—Fh— 89 2 K3 T2 (Ref 13) il % C,-CGC,
Aoy E, BRI ERY, T2 .
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TRVER, Hrh R AREXT R A RN DL R A Y 5
fRsEI L3R 1.

M1 LB, CpC,-CCC HEALTITEPE LI K R &
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;M C3 EfkIE M B R, MR AIMRE Y
FHRKM, AN, FHR LK O SHh.0E)E Zr
Bofr, BARFEMSIEIN AR Ze T =B, HETHHUE
FRTE P, (H 2 [R] B5 BUR G 1 B e 7% 3 5 K I 48
Th i P REANGT, BEAM E AL B 10 pumol ,

Xec x100% (1)
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Scheme 1 The synthesis of sp’C,-CGC
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Table 1 The effect of the polymerization temperature on the activity of ethylene/1-hexene and copolymer’ s properties
Temperature Activity M, M, Tm Te X,
Catylst . PDI
/C /10°(g/(mol-Zr - h))  /(g-mol™")  /(g-mol™) /C /C /%
Cl-1 85 1.64 114.2 98.5 35.73
C1-2 100 1.92 5818 45 409 7.80 113.8 101.2 42.16
C1-3 110 2.59 5 565 43 705 7.85 116.5 104.9 40.24
Cl-4 120 1.84 5225 38 543 7.38 116.6  105.2 52.49
Cl1-5 130 1.37 2 550 20 494 8.04 113.4 101.5 39.05
Cl-6 140 0.57 - - -
Si-7* 120 1.42 13 007 36 682 2.82
C2-8 120 0.02 d d
C3-9° 120 2.11 semisolid

Conditions; [ Cat] = 10 wmol; Volume = 100 mL; Pressure = 1.2 MPa; Time = 0.5 h; [1-hexene | = 15 mL; Al/Zr =
700. M., M, PDI come from GPC; Tm,Tc from DSC.
a. Catalyst is [ [7°-C5(Me), ]Si(Me),N(tBu) JTiCl, ; b. Catalyst is C2; c. Catalyst is C3, the product is semisolid, unsolu-

ble in 1,2,4 trichloro-benzene, M1 =1 950; d. the polymer is too small to measure.

w

T, FREY S FREIK, KET T ME. DOW 4L 7] CpSiN-CGC #H 1L, AL FHAY €, CGC
R, C2 F1 C3 EAXFRIFRLLENY C,-CCC ARIE  HEINEEY T840 1 (PDL) 2858, HATIA A H
ko s 1o Bt N GPC R A, 5 JREZEMEILT] MAO 2R il /e 2R R il 78 il
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AT E R, I BT RN, SRR
Z AR RRE.

MR 1 SR AT LA 1, AR A R A
TEE 0 BB AL N, IR 110 °C B0 T
Pk E e KA 2. 59%10° g/ (mol-Zr - h) , #kEETHE
FEAEATEEZ DAL, &R T REHREE kp
SIREET Z BIEERT e S k = Ae™ ™, Bl
FIRBEERE N, KR ik 2SRRI o R W
%, Rk SO0 1823 6 2 B 1 b T AN DB K
PR IS PERG R, T 55— D7 T, S BARTE IE B
Jot T RS A R TR E T i i AR AI, 5 A AL T
TR, TR AR R R T R S U A R AN R
FE, SRR TR SN 140 CHE,
TEPERIEREAR, ket THEC T 2.

MEE BB, BEY N T RERGIRETHE
TTRREAR, X UL BH B T R B 5, B B8 R TR
FHEM KR, (HSEERE, BEYW Tm 1 Te X}
RE MBI, REWEN 85 ~130 CHY
Tm X A BE K 113. 4 ~ 116. 6 °C, Tec X 8] B Ky
98.5~105.2 C, 45 fhJE Xc LI LR (N
35.73% # 50. 49% ), 120 C 45 M Xe 53 H K
B, 130 °C BF4h & BERIR TR, X RN EF &4
FIF LRGP A, BIR T PE 45 M X
SER S EOR A WA KR TR
2.2.2 LImIES g RAE RV R T
PEAL IR G A PR SR G W A A S s e, FRAT]
FIT LIRS RA RN DL KR A v R 5
i), SO 4E L 2.

K2 ZHREANEEREMESWERE N

Table 2 The effect of the ethylene pressure on the copolymerization reaction and polymer’ s properties

Pressure Activity M, M, Tm Te X,
Run s PDI
/MPa /(10°g/ (mol-Zr + h)) /(g mol™) /(g - mol™) /C /C /%
7-2 0.4 0.21 - - - - - -
7-3 0.8 2.23 5111 19 247 3.77 115.8 102. 1 30.58
7-4 1.2 7.83 117.9 104.4  46.70
7-5 1.4 7.19 9 976 39 298 3.94 117.8 105.4 51.24
7-6 1.8 4.06 11 368 59 544 5.24 118.9 106.8 45.93

Conditions; [ Cat] = 3.5 pumol; Volume = 100 mL; Temperture = 120 C; Time = 0.5 h; [ 1-hexene ] = 20 mL; Al/Zr =
700. M, M, PDI come from GPC; Tm,Tc, X_ from DSC. Note: - Too few samples to detect.

M 2 BN EE SR AT LA L, R AR Ak 50 4
i, i FEIE PR T R AR s, IR R B
SRR, SEERAWH PDL AN, H
TEBAE 08 e 0738 KT B0 205 76 15 W rh s g B
K, 1 BB TR 00 i B AR AR /N E AT, X
FH PDIHGINE] 5. 24.

FEIRIETEC L R A N, RE R HZ (Rp)
SRRV ([ M) FAAE L FARBIOC R

R, =K/[C=][M]" (4)

— BN, RE RN (Rp) 5 Rk E
([M)Z i — R R, WX 4)ha =
1, 18 Dornik 2" FH% & B LRI R & 25
B, BB A BN 83X PR I B 1R A M ol — 2]
S, Chakravarti' > Fl Kissin 2517 23 DA A
FN RN A BE W e R IF AR — P N R,
B4 1.24 F11.8. Chien %5 WA K75 45 Ja i £k )

5 B 4 5 B AR B 2 (] A AR — SR N R
HT T BRI PR Z A 28 iBC 9, BARAEAS 3L
MR R IR G B 1 A TS A R ATAE A TP 22 57, (HAE
ARF AT AUE. R, 30 2 e 5 ) 2L
AREE R R, SERATUATH LR
MR 2 Al LR AL TG PRI 20651 T i
MUK BT, 31X F VPR T 0 1 8 700 v B A
K, BRI 1.4 MPa Z )5, ARSI
TR, MR R Y 0 i e, b d 2
(8 LI SRR R RN BE AR A v S TR )
LW TR, AHTREWEEY HL, i
Wi SR N AT, Sy —Tiiin, REW 0 Tk
CHGIETIT M, X R WA T R K
RIS THERG R R SIS RaE T LUK B,
EEY Tm Fl Te X LI KT TEMTFABUR, & NIk
SRR R AW Xe B LM T TR T R,
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WEEHS KA T PE 45 5 X BB I (H 24k 2 Tt
BT, BAEWIN Xe RO R B, 30 H 5 R
AR IE = MR 0 5 0 4 JE S I A A A
SRR Y SCEE R .

2.2.3 Al/Zr W50 MAO 1 h 5% 4 e i Ak 57
() B AL, AR AR i Ak M e =2 i,
YREYEEHBAE BEWEN, RATELT AVZr
XFR A R LA I R A W R e, S G 25 SR L
% 3.

3 SRR AR RN AR R &Y R0

Table 3 The effect of the ratio of Al/Zr on the copolymerization reaction and polymer’s properties

R AL/ Zx Activity M, M, PDI Tm Te X,
/(10°/(mol-Zr = h))  /(g-mol™)  /(g-mol™) /C /C /%

2-1 1 000 2.53 - - - - - -

22 800 1.73 4571 37 343 8.17 117.8 104.2 44.74

2-3 700 1.48 4 963 35 336 7.12  116.0 101.3  46.91

2-4 600 0.82 5129 36 201 7.06  116.3  104.4 45.95

25 500 0.16 9 199 46 951 5.10  119.7 105.1 40.52

Conditions: [ Cat] = 10 pmol; Volume = 100 mL; Temperture = 120 °C ; Time = 0.5 h; [ 1-hexene ] = 20 mL; Pressure =

1.40 MPa. M, M, PDI come from GPC; Tm,Tc, X, from DSC.

Note: - The sample is insoluble and can not be detected.

M3 LA, i Al/Zr M 800 B %] 500,
B4 PDI M 8. 17 F£5) 5. 10, HJ H 21t £ 1Y Bl
HEALT) T B A A AR 22, R4 ORI Hh R AR
BRI, LR R B 2 PO R R AR
WRAYK) PDI BEZE AL/ Zr AR/, REWH
PDI 55 fiAb 700 i R AH DG K.

M3 EATLAFE L, TG ERESE AV Ze (R
R AN WTRRAG , 3X AT b 4 T bR — R
 BEYWH TRIEEE AV Ze FHE ML, X2 H
THEH B RS AL/ Ze THm i T S8, W E
By TR EKRIE (M, = 46 951 g/mol) HiFTE

AV/Zr = 500, XRBARE A/ Ze A B THEHE K.
REYI Tm LUK Te XiF B ) He A1) 28 T AS fifRk.
NS AL/ Zr SR IS FEAK, AL/Zr = 700
BF Ik B e K AH 46. 91% , 3% & W] Bl Ak 570 (9 38 n 58
HRF LI THARE, S5 KERIN; 4
Al/Zr SREEIGTINET, A8 A0 06 M3 5 BUG IR 0 T
ToHAE A TLZRIG R, 45 5 IX A8/ S50 BE R .
2.2.4 AT Tolk_E#47 LLDPE A=
IR R HIMA R BT REW i, K
IR A N P &SR e W 64T T RIS, 45
WK 4.

R4 ESEHANHBREUKRESYERE M

Table 4 The effect of the hydrogen pressure on the copolymerization reaction and polymer’s properties

H, Pressure Activity M, M, Tm Te X,
Run s PDI
/MPa /(10" g/(mol-Zr - h)) /(g-mol™)  /(g-mol™) /C /C /%
8-1 0.1 8.33 6 327 35172 5.56 123.8* 104.6 51.44
8-2 0.2 9.87 5993 27 495 4.59 125.2* 107.5 52.57
8-3 0.4 23.5 2 702 12 713 4.70  115.8* 102.1 52.74
8-4 0.6 8.62 2 662 8 676 3.26  122.8" 103.1 54.24
8-5 0.8 6.94 2 260 7 144 3.16  122.4> 101.0 48.52

Conditions; [Cat] = 3 wmol; Volume = 100 mL; Temperture = 120 °C; Time = 0.5 h; [ 1-hexene ] = 20 mL; Al/Zr =
700; Total Pressure = 1.40 MPa. M, , M, PDI come from GPC; Tm, Tc, X, from DSC. a. bipeak PDI; b. multipeak PDI
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Kb DRI, ISP A sk, R R T AR I, B 2
%, REWH TEREB AR BEGEY, XEARAT o TR AEREEHTIT, Wllod 7205 5 EE
MAACHLE R RIGSCHR[20 ], 4R RUTALEE PRIV, 2 ib 2 e i 20 15 LS ke 1

(18 4) R g R .

H,y
CH,-CH,-p ?&t\ o

Zr-CH2-CH:-P
b N -
e ® H,C=CH,
H-H *
H
CH;3-CH3
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CHZ‘_/ H o CHZ

Kl 4 %LQXWZ%%%VFFHHB@_
Fig. 4 Mechanism of hydrogen to ethylene

polymerization reaction

TER G SR REE S THMA, A0 T8kl
545 Ze JE U EVA 1, BEJG 45 R R A ROV R 2R
EEE 7/l RN L) Ve S S (VS PP 0N N 1N e
Frefom, 2S5 EEBCP R I, Hikh T2
Waor5 B BB SRR, W BT oA

PG &, R S5 E5 G B A 1,
SERRALIEER. AT, PR S S A AR PR
KT REW i, HETE MAO 1EHH 13167k
PR AR V., RA T R I BE A S A R
SRR RIE KR, JEIETIH 0.4 MPa 21
PEIR BN KAE 23.5%10° g/ (mol-Zr - h) ; AkLEHE
AT SR A AMETE P, Bk &= b,
RE IR FEAR.

RS RERRTIEEM R Z G
KZ, WHESETIG, VAR R G AR5
B TR PDT 52 B3 3 el 34

EARERM YA RS 0.1 MPa 35
0.6 MPa i, Xc FEARYEREAAS | (H 24k N A<
JEJ7, oy FREE 2 BIRR G, 45 X AR/ B
pn N Tm 5 &SRS B2 BRI VT IE
R XRITEZSM T 45 IXAE R Ot v o A T
s
2.2.5 JLIRBR 1O R B 15 1-C R
IR AT RGP HOREE A B 2, FRAT%
BT 1 -C v B X 3R s 0 FN 2R B W 1 o ) s i)
EIR LS.

R51-CHREXEUFERZE/1-CEEENZNE

Table 5 The effect of the concentration of 1-hexene on the copolymerization reaction and polymer’ s properties

Run 1-hexene Activity M, M, PDI Tm T, X,
/ml /(10° ¢/ (mol-Zr - h)) /(g mol™) /(g mol) /C /C /%
6-1 5 1.15 116.8 107.1 45.7
6-2 7.5 1.48 114.8* 104.9 35.5
6-3 15 3.22 9 507 40 192 4.23 106.8"  95.3 15.6
6-4 20 1.33 8 908 32 578 3.66 106.4"  95.7 5.76
6-5 25 0.99 9 083 31 706 3.49 107.3"  96.3 13.6

Conditions; [ Cat] = 10 pmol; Volume = 100 mL; Temperture = 120 C ; Time = 0.5 h; Al/Zr = 1 000; Pressure = 1. 0

MPa. M, , M, PDI come from GPC; Tm, Tc,
Note; a. bimodal DSC curve; b. multimodal DSC curve

MRS Pl LR, BER 1-CM R A3 R A
BRSBTS, § B , H L
FEPIMAREEN a-fite 2 )5, R BB IER L
IREBIRER , X IHBEA R > T HEAR T 5 -l S i

X, from DSC.

A ZHIR LR AR, AT SO0 o 18 25 18] AN B
PHE, ARLAY LA 73 5 48 A e v A A7 B gl 0]
XL AT R G EINA S A7, HIAEfeEE

A P, (FORURR SRR ol AR
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WREF, i 2 MK SR ATE 5> T8 b s A0
PO IRMER ), (20T (s 1-OE a8 T)
(R AR A R AR AR B R ME , L EER R 12
I P P 38 R B — I, e AR R A 3 P BT 23
2 S —JriE, PR 1-C A A B0
XN, & % Xe RIZLR B, [RIRE Y J B fif 45 2R
BV Tm F Te Wbl A SCEERS T T RE. BEE RS
P 1-COB MR, BERG RS ORI, S8R
BT B HREL.

2.2.6 LRHBMEFH /3 PC-NMR EXHERY)
FEANEERE AT i — A BT B, ] DR 2 AT 3t

Ry R S it SEE N 04 DL R O
55 R RAE. i Seger 45 M4 A B M
R I R Y 1 VAT T IF 8 IR
JCH M =BT F i, ERFERPHATF E - 1H=
4[EE][HH]/[EH]* & . M 1-CBnF
FPHK = (5) 73l

ny= [E]/{[HEH] +1/2[EEH]}; n,=[H]/
[[EHE]+1/2[ EHH]} (5)

X2 4 FORTR] 1 -CUR R R A LR R R A
Yk T T RAE, HRALE R LK 6.

6-5 FEAH Y C-NMR 506 )5 8 25 R el 5.

R 6 HRYMEHRSH

Table 6 Structural parameters characterizing the ethylene/1-hexene copolymers

Sample
Structural parameters

6-2 6-3 6-4 6-5
Triad sequence distribution HHH 0.000 0.000 0.000 0.000
HHE 0.000 0.005 0.007 0.008
HEH 0.002 0.008 0.013 0.016
EHE 0.027 0.059 0.070 0.074
EEH 0. 060 0.120 0.137 0.143
EEE 0.911 0.807 0.773 0.759
Dyads sequence distribution HH 0.000 0.003 0.004 0.004
HE 0.053 0.124 0.148 0.158
EE 0.948 0.873 0.848 0.838
Mole fraction of ethylene: [E ] 0.975 0.936 0.923 0.917
Mole fraction of 1-hexene:; [ H] 0.027 0.064 0.077 0.083
1-hexene incorporation/ % 2.682 6.876 8.340 8.993
Average sequence length of ethylene, L, 30. 141 13. 664 11.282 10.537
Average sequence length of 1-hexene, L, 1.001 1.042 1.047 1.053
rE *rH 0.000 0.585 0.540 0.562

Degree of branching /%o 40.5 77.2 87.1 111.0

M s ATLLVE T C-CGC fiAR 175 2
S 1-CmILRY T, BT IEF R 1-C i
NIEY C4 S0k, A WAL 3 INEEDL K 3L
HEAEAE, KCHE S AR 1. 5% mol, MR Zh %Y
MBRIE, fm Jr - RE B TR " P T SRR (I
Scheme 2).

M Scheme 2 A LIF H, &4 T8 LY B-H L33

K& BB ok, ZIRIEREW BO5 5 & RN
PRI ASE K B R s e i S s, FRUA
TET, SRR, BIETAREN, C-C6C 1
T DL N open” Y25, FEVFRALBH Y Mk Xt
L BBCALFIE A, AR 111 %08 3R 6
7= .

K6 H AT LLFA A 1 - O M 8O Ay R
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-
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5 FEfH 6-5 U C-NMR LA RS )
Fig. 5 "C NMR spectrum of sample 6-5 in Table 5
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Scheme 2 Schematic representation of Long Branch formation by chain walking
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EEE & Z#ikE(%, EEH, EHE | HEH & & 2 i
hn, HE 1-C PR T 20 mL B, EEH ., EHE |
HEH M3 AR/, X —FES, = I8 aAh
%4 % K/NHEA EEE > EEH > EHE > HEH > EHH >
HHH, H HHH 45r& 5380, BHIELRY AL
16 1-CR R A SR 1-C M By ; EEH FRAIBES
1-CRBORHR G, F = JoF S E o A
Wi Tt , ULEABES 1-CRRERIE K, 1-CHE S
ML MTERGWEET. BEAE 1-CaHop a3 m
1-CUAR ARG 0, (FRIG IR EEAS /N, 2 1-
ORI N 25 mL B 1-C 9 4 ARk B b5 KM
8.99% , XYL Y 1-CIREKER S —EHZ ), Z%
HLRIR R PR S RN B, 55—, 4108
IRPORHRE K 15 mL N, HH ZJCE 50146 H BL7E 45
i YE RS %1 Cp,ZreClL, AL 20 /1-C s 3L
ISR EYWHASH HH —Jo)Fa™> ) Mxt+
Cp, ZrCL, fEAEF], FRATA AL A AT 1-C 41
A, EERIERACE IR HAIT. K 6 hhHE
RI, B 1-CEHERHE K, —Jo/F 8 EE
TR, M EH S8R Wi, X RPEEE
I-CURREERIE R, O TE S HE b i P 51K
FEARBTREAR, 10 1-CRTE o F 55 h i 7 9K
M ETHE A, B 1-CAR IR B 3G KA R T 1-C M
B

3 &ig

firik /-2 2 OB, PL CpCN-CGC
FEALF] (C,-CGC) . MAO N EAbF, Bk Ay i 5]
IERA ST, HEAE MR E 10/ (mol-Zr -
h), 7> T M, 5% 3.5%10" g - mol™", PDI =
7.0, Tm = 116 C, Te = 96 ~101 °C, Xc < 46% ,
1-CIEIRARIRF 8.34% . ASETT . WAL I
Bl LIRS E AT REY TR LIES
1-CERAY TR T OIS C4 ZHELIAL, b
TAHBCRR 1. 5% MR SCEE U R 5T
Fuh, R E AR EY. WRIEEE. 2T
M a- MR AR TEAS SO LR IR ARG (Si)
IR (CL, €2, C3) kLTI, C,-CCC FiE A A
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Synthesis and Characterization of Copolymer of Ethylene and
1-Hexene by Carbon Bridge CpCN-CGC

MI Pu-ke', WANG Jian-wei', WANG Li-juan’, YANG Jing-gian’, XU Sheng'*"
(1. School of Materials Science and Engineering, East China University of Science and Technology,
Shanghai 200237, China;

2. School of Chemistry and Molecular Engineering, East China University of Science and Technology ,
Shanghai 200237, China;

3. Petrochemical Research Institute, Da Qing centre, Da Qing 163714 )

Abstract; In order to provide technical parameters for industrial model test, methylaluminoxane (MAO) is used as
co-catalyst, ethylene/1-hexene copolymerization reaction is carried out catalyzed by CpCN - CGC in n-heptane.
The effects of temperature, ethylene pressure, ratio of aluminum to zirconium, hydrogen pressure, and the concen-
tration of 1-hexene on the catalytic behavir and polymer’ s properties are also studied. It is found that the catalytic
activity increase first and then reduce as the temperature increase from 100 to 140 °C, but the molecular weight of
polymer decrease continuously. When the pressure of hydrogen increased from 0.1 to 0.8 MPa, the similar situa-
tions happen again. When the pressure of ethylene increase from 0.4 to 1.8 MPa, the catalytic activity increase
first and then reduced but the molecular weight of polymer increase contuinually. However, when the ratio of Al/Zr
augmented from 500 times to 1 000 times, the catalytic activity increase contuinually but the molecular weight of
polymer tends to decrease in general. The optimum technological conditions are obtained: catalyst dosage is
10 pmol, the ratio of Al/Zr = 700, polymerization temperature is 110 ~ 120 °C, the pressure of ethylene is 1.2 ~
1.4 MPa, the dosage of 1-hexene is 20 mL, and the polymerization time is 30 min, as a result, the catalytic activi-
ty reaches up to 10° g/ (mol-Zr + h) and the insertion of 1-hexene in copolymer reaches up to 8.34% . The copoly-
mer is characterized by “C NMR, DSC and GPC, and the dyad and triad distribution and number-average se-
quence length of these copolymers are quantitatively determined, and found that there are many types branch chain
in polymer and the mechanism was offered, however, it is also found there are alternating copolymer HEHE frag-
ment exists in copolymer.

Key words: carbon bridged CGC; catalysis; ethylene/1-hexene; copolymerization; characterization



