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1 RES

1.1 AARAeE

FREafkails, fE5SKPHERERNE
W EHNEL R ZBERERE BERES . W
A CaH, & LI A EF R R, FHAMASE
Wifp BN, CERECHERRRERERB
EHBEER N EANMILE L Lo R RS =
RSB HEE Fluka AEI =4, HEFEH.
1.2 BhEdRHE

PO 2 B4 S 4 (EL AIQAIEL ) F R H &
BRI T, 4 100 mL Schlenk 8 9 fA
42.71 mL B R 6.84 mL AlE, , F F vk/F9 Bl i 4E
REMNBEEMEE -7SCUT.ZEMA 0.45 mL
KARGEERRARAZERE, MBI E, PHEEK
B 1 mol/L 7 Et, AIOAIE, FF¥K .
1.3 BEFE

M 100 mLHH & FE MR T TR
H Schlenk R P, K INA B S F % Bk
W EZER DS, REETOCTHRAZERT
WA NEANBTERERN,BE—E8
S, IR ZBERAGE L. YL EN
S0CTEZ THRE REHTEMALNE.
1.4 HE~WrHiE

HIEETEREMBERPHET HH 2 g ML
FEy A THEHME Ch REABEBSEADS
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T FFE BRI N AR LK % I R R (KR 5

BRI R 4R 56 h. 285 LR iR, AR R 3
MR, B AR TR ED(A), THRAE . THF
H 4 (B) fl THF AEW(C).
1.5 BEYRIE

EAWE® C-NMR IE7E 120C F, UM A4 =
BRI, 7E Bruker AMX-400 L E . BETE{L4E
A5 BRI 5 F] PE-Pyns-1 W€, B EE N
20 K/min, il B K HEER . TN T8
SFRAE PL 220 IR BB A E W E, LI =8
FREF M EBRER 150C, UELIBREAEY
ERIE.

2 #REITi8

Eo-MENERELRST BUEANEST
K AR R NG M AL R DI G T [

TR R F B AL E T — WL
BRI SR AR, RITEE T WARE
BB SR EAR, BEREET B
BhfEfb N N bR MR Z B EY
Fum R B R SR B I B

F& 1 RN LR 44 R | Et, ALOAIE,
AR, NERELN, EAIHBAEZHRILERES
RIZIR .

MR | ATHD, B AR R ] AY BY A 1L R 2 Z 4 F
ROBMLAREINERERREMN. YL &
FEEB LR, RE TSR E AVUTIEE Rt
B S n, ARE TR R AR METE AUTI BE
JREN 200 ik BB K . SR H ALE, 4 By 4b
BY, B S IEYERE AT BEOR R B LA K .

Table 1 Copolymerization of ethylene and styrene by N-Catalyst with different cocatalyst”

Fraction
A* B! ct
Run AUTI  Activity”
T T, [st]" M, T
wt% wi% FDI wi%
(c) () (mol% ) 10 (T)
1f 50 119.6 45.50 17.7 95.3 -19.0 36.4 2.4 3.8 36.8 125.4
2f 160 168.9 43.60 i2.7 98.8 -18.1 20.8 2.2 3.1 43.7 126.3
3 200 349.7 35.33 10.2 104.2 -17.8 21.5 1.7 2.4 54.3 127.1
4 300 242.7 25.60 11.2 107.2 -18.6 17.3 1.1 2.7 63.2 127.3
5¢ 50 167.4 34.66 -8.9 96.27102.2 - 26.7 15.1 2.0 2.5 56.5 -
68 100 193.9 26.84 8.2 99.2/105.6 -20.4 18.1 i.3 2.4 64.9 -
7t 200 189.5 26.30 6.0 102/107.9 -19.1 16.2 1.2 2.9 67.7 -
R 300 183.1 25.04 6.0 106.2 -19.6 14.8 0.7 2.7 68.9 -

) Copolymerization conditions: Si/Ti = 10; time is 0.5 h,70°C ; styrene, 20 mL, solvent, toluene, volume is 50 mL, ethylene pressure:0.1 MPa; Y in

g Polymer/g catalyst x h; © MEK-soluble fraction; ¥ THF-soluble { MEK-insoluble) fraction ;

AlEt; as cocatalyst; " Calculated from > C-NMR spectra

KT 25 B 5T Bh LRI X 2k R A 4E R A A
KRB m , 3R 418 B A 5] i 7 I 3 35 38 = 1 3t 4
THE EEr-YE A TEMEK) ST/, A
EERA P R WA sk (THF) #7823 Bl
FEmE M BRI NRE, RN
MEK ®j % 49 (A), MEK A~ . THF Rl ¥ 47 (B) 0
THF A4 (C) . B C-NMR 1 DSC B £ 1E, b
RINMRGAPIIRRELSE, CH-ELHEK
RURLHBHUEY.

MRS Bk E MR LR =Y m
AMAEBEZW. N TF ELAIOAIEL KR, HEH Al
Ti BER LA BN, R R P R R R LB S
BA W S, TR 2 H & 8 AW, m T
AlE, K% BEE AVT BE/R HL @38, R =4

<) THF-insoluble fraction; " Et; AIGAIEL as cocatalyst; e

EMBEZEMRZEBRBEA LR,
A% ARk I WE & Ey AIOAIEL, R R E /AN
£ .MH-FEHEILEY S B oL B A LR
BT dA 8 E K ES. X F E,AlOAIE, & &,
CI-FLHBIARYE B AVT BE R I M
17.7 wt % FEAE B 11.2 wi% ; i X F AlEy, (AR, #
BYEEMNS.IWw%E LR 6.0wt%, THREIERH
B/ F ELAIOAIE, B R . LREREYW, A
Ey, AICAIEL, R BIMELH], 1 N R BBHHT
KIHEHES BREATEZEHHR, LAMT
TIMAMEZIRPILR .

I ATXE AP [F) B ALK R AR R S B4
P XL HBLBYR M MT TR I FHNE
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fE. B ZH-FZIHRARYH CNMR &, 5
Ray'™ &Mk, T EBRRRYPELH
MEBRESSE. ANELTUEHR, L. AE, K
BhEfL et BEE AT BER LM AELL, M- E L
BHEVPEZHRNESEETRIHE; MYRA
Et, AIOAIEL, N BHAEALTRIET , BEE AL/TE BE /R b By 38
MR PE BN SR BERE.

P Et, AIOAIEL, N B LA R BRI HE S
BHENES | HERYERH M C-NMR i WA
1.HEF 629.73 bt 2% F 2 KL EY
H1 EEE B S,+ ,+ BI¥REN; 8 7E 25.42,27.65 AL TR
] 4 B2 T 3L WY b SEES # S, A1 SEE #
SpHI R E0, & 36.98 AL HIHR B hi 24 SES + SEE Y
S, M S, BRENIE. 5 46.23 J& ESE M) T, iR 30,
HBMELFET R PR EGR EEP
WIS 43.6 F 6 41.3 A MERT| T B B g, T
Ay RIM TR MR S, and T, 854, X 158
EZHE-FELRPERYTHAEERELHL-
EMENET BELH-FLRARYPHFESRE
ZARM iR Bt 4 . R Al Ev, AIOAIEy, 2 B 1k 7,
ALEMTHE=YPLIH- K BERYHE
B MBMAKESTLEDDRZBEEN S
' X RSB T A R .

436413

35 30 25 20

]

50 45 40
Fig. 1
copolymer of Run 1([St] =36.4 mol% )

B C-NMR spectrum of ethylene-styrene
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Fig. 2 DSC curves of ethylene-styrene copolymer

(Number of curves correspond to the entries in table 1)

B OHPAF -20CHEREBAHE, BHTZ
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T I0CHIEH BRI, TR 2B R MK
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4% A P 55 BT C-NMR M85 R R — B A
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INFLUENCE OF COCATALYST ON THE COPOLYMERIZATION OF
ETHYLENE AND STYRENE CATALYZED BY N-CATALYST

WANG Qi, JI Liwen

( Deparimenz of Polymer Science & Engineering , Zhejiang University , Hangzhou

310027}

Abstract The copolymerization of ethylene and styrene was carried out using N catalyst activated with AlEt; and

Et, AIOAIEY, at the present of DDS. The optimum copolymerization conditions of Al/Ti was investigated. The

copolymerization products were fractionated by successive solvents extraction with boiling butanone and THF. The

experimental results indicate the copolymernzation products include polystyrene, ethylene-styrene copolymer, and

polyethylene. The ethylene-styrene copolymers were characterized by " C-NMR, DSC and GPC. i is found that

cocatalyst not only affects copolymerization activity of N-catalyst, but also influences the ratio of different fractions in

coplymerization products, especially the styrene incorporation, the melting point and the glass transition temperature

of ethylene-styrene copolymer,
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