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Fig. 1 Plats of polymerization activity(A) versus the ratio of
n(Fe)tn(Zr)

Experimental conditions: V{toluene) = 50 mL, P = 0.1 MPa,
t =30 min, T=60C

1} n{Al)/n{Fe + Zr) = 10005 2) n(Al}/n(Fe+ Zr} = 2000
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Fig. 2 Plots of polymerization activity {A) versus the ratio of
n{Fe)/ni{Zr)

Experimental conditions: ¥ (toluene) = 50 mlL, P = 0.1 MPa,
¢t = 30 min, r{Al)/n(Fe + Zr) = 2000

3) T=407T; 4) T=80C
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Fig. 3 Plots of crystallinity { y, % ) of the copolymers versus
the molar ratio of n{Fe)/n(Zr)

The experimental canditions are showed in Fig. 1 and Fig. 2.
1) r{AI)/ n{Fe+Zr) =1000; 2) n{Al}/n(Fe+Zr) = 2000
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Fig. 4 Flots of density (p} of the copolymers versus the
molar ratio of a{Fe)/n(Zr)

The experimental conditions are showed in Fig. 1 and Fig. 2.
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Table 1 Melting temperatures, densities, molecular weights and

molecular weight distributions of the some polvmers

Curve n{Fe)/n(Z) T.(T) 'g(g-cm‘}}M\,(]G‘g/mnl) MM

0 134.3 0.9581 n.d. n.d.
0.5 122.5 0.5418 10.4 2.29
4] 132.4 0.9553 40.3 3.2
0.3 100.2 0.9332 12.3 2.03
4] 126.3 0.9582 n.d. n.d.
1.0 75.1 0.9356 12.5 1.86
0 130.4 0.95% 15.9 2.42
0.5 113.9 0.9467 9.2 2.10
| | |
3.0 13.0 17.0

Retention volume (mL)

1 1
9.0 13.0 17.0
Retention volume (mL)

Fig. 5 GPC curves of copolymers prepared under the
conditions as below

Experimental conditions: ¥ ( toluene) = 50 mL, P = 0.1 MPa,
t =30 min, n(Al)/n(Fe + Zr) = 2000

TR TR AL SEUWED, R
BN LBERDH T ENGTRINGBNT
HX WM LG BT R AR H. X —E M FES
52 -a- MR RA MR 8" (B
MR ERRREHETRE ALY GPC
EEIT WS4 40°C B iy LA 8 M XU, T
SOCH HEER Mg tite, HRTH X T EHFRE.



128 A 2 F % #H 2004 4

REFERENCES

1 (a) Beach D L,Kissin Y V.] Polym Sci A:Polym Chem, 1984 ,22:3027 ~ 3042:
(b) Kissin Y V,Beach D L_J Polym Seci A:Polym Chem, 1986,24 1069 ~ 1084

2 Liv Zhongyang( #1 B M}, Wang Jun{ £ % ), Li Xivhua(ZEE 4}, He Dawei (B A H), Hu Youliang($ & B ), Yan Weidong{ B 2% ). Chem |
Chinese Universities( ¥ 35 B 4L 42 1), 2000,22(7) 1271 ~ 1273

3 Liu Zhongyang{ #1 . F1) , Xu Demin(  E R ) , Wang Jun( TE ), Guo Cunyue( BFF1H ), He Dawei( B A4 ), Hu Youliang($8 /L B ) . Chinese Sci
Bull( &L 238 ) ,2001,46(15): 1261 ~ 1264

4 Liu Zhongyang{ #1 "B B ), Yang Lin(# %), Tan Zhijun{ MEHR ), He Dawei{ B A %), Hu Youliang($8 % B ). Acta Polymerica Sinical{ B 7 F 5
#),2001,4:471 ~ 475

5  Bamhart R W,Bazan G C.] Am Ckem Soc, 1998,120:1082 ~ 1083

6  Liu Zhongyang{ ¥ . F1) , Wang Jun{ E%E) , Xu Demin( R ), Cuo Cunyue( $84F 1% ) , He Dawei( 514, Hu Youliang($ & B ) . Chinese Sci
Bull( 1% & ) , 2001 ,46:1264 ~ 1267

7 Quijada R, Rojas R, Bazan G, Komon Z ] A, Mauler R §, Galland G B Macromolecules, 2001 ,34:2411 ~ 2417

8  Galland G B,Quijada R, Rojes R, Bazan G,Komon Z ] A . Macromalecules ,2002,35:339 ~ 345

9  Cao Chengang( & B M), Jiang Tao( %) , Yan Weidang{ E L% ), Liu Binbin( X ## ) , Liv pange( X &L P8 ) , Hu Youliang{ #] A K ) . Petrochem
Technol{ £ 11 £ 1.} ,2003,32(1) : 24 ~ 27

It Chien ] € W, Nozaki T.J Polym Sci A:Polym Chem,1993,31:227 - 237

11 Quijiada R.Dupont J, Miranda M S L, Scipioni R B, Galland G B. Macromoi Chem Phys. 1995,196: 3991 ~ 4000

12 Quijada R. Macromol Chem Phys, 1996, 197:3091 ~ 3098

PREPARATION OF LLDPE FROM THE “in-situ” COPOLYMERIZATION OF
ETHYLENE CATALYZED BY A NOVEL IMINOPYRIDYL
IRON COMPLEX AND METALLOCENE

HUANG Yingjuan', LIU Pange', JI Ronggin', CAO Chengang', YAN Weidong'*, HU Youliang’
{" Institute of Polymer Science and Engincering, Hebei Unicersity of Technology, Tiarjin  300130)
{® State Key Lab . of Engineering Plastics , Cener for Molecular Science , fnstitute of Chemisiry . Chinese Academy of Sciences , Beging 100080}

Abstract Linear low density polyethylene from ethylene as an only monomer was prepared by the combination
catalyst system of Et (Ind),ZrCl, and |2-[ 2-Me-4-Br-C;H;N = C ( Me ) ],C,H;N | FeCl, activated with
methylaluminoxane (MAQ) .The two catalysts were well matched in a single reactor and it was observed that the
“comonomer effect” appeared in the in-situ copolymerization of ethylene.The comonomer effect was some strongly
influenced by the molar ratio of Al to (Fe + Zr) and the polymenzation temperatures. At 60°C and n(Al)/n(Fe +
Zr) = 2000, the maximum activity of the catalytic system(8.5 x 10°g/mol*h) was 4.25 times higher than that of
homopolymerization of ethylene(2.0 x 10°g/mol-h) , and the value of n{(Fe)/n(Zr) was 0.5.At n(Al)/n(Fe + Zr)
= 1000, the maximum activity diminished . When polymerization temperatures increased , the maximum activity of the
in-situ copolymerization decreased and the corresponding ratio of Fe to Zr also decayed . The copolymers made from
this catalytic system had the characteristics of low melting point ( from 132.34%C to 70.97%C), low density ( from
0.9467 g/cm’ to 0.9283 g/em’) and narrow molecular weight distribution(from 2.29 to 1.86) . However,it’s no
obvious influence of the comonomer effect on the physical properties of the copolymers.

Key words "“in-situ” copolymerization, Comonomer effect, Metallocene, Iminopyridyl iron complex, Linear low

density polyethylene



