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- BAEBLIESWHEN. GHRHE
EURRES RENENMR

III. LiLn (n — C,Hy), - nD 4L B/X =K
XZHHB SRR

ZRE 2EFR™ XEE IHMN

(PEBESR KEFRFTRA, K&, 130022)

wm E

AX#HAR T LiLn(n—-CH,), - nD(Ln=La. Tb, n=3; Ln=Ce. Pr.
Nd. Sm. Gd. Er, n=2; Ln=Y. D, n=2.5; DA =&~ 5%) HILF XK=
PR CHOHAREGRE. P, LBRSWOBLEEARS. RFRXSHRX
- LAY S EE 43— 81%. REKAZANS FL L TRAMAEREY T
34— HF A EHA84%. MRRELHEALALH.

X@iA - WRERLESY. RIULTH. X HEAERMN

R R B RIS R AR MILE, RITESR— R - SBRERL
E4¥ LiLln (- CH;), - nD(Ln=La, n=3; Ln=Ce. Pr. Nd. Sm. Gd, n=2;
Ln=Y, n=2.5; D ¥ _8AR) HWET LiCe(n—CH;), - 4D M Fkgm Y. Ll
HEAYIERTR THELRK ARSI Y IEZ. &34 M Tb. Dy fl Er £94
Fn—GAERLESY. AR T ZRFIEAYHARK S (Ip) MEZME (St) HE
AR

FRASREE RS THIT, REBRSRMEH RE. BARE WE%m (THF).
LB _HE(DME) Y2 WA E8E _FPEPERAEE N N. N N- IRz
L (TMED), Hal&EHEAS FREREER. Ip. RA%R RAFREREHER
PETEHEARE THRERA. St e, BREERALTREEITRERE. BRIK
45 (PIP) MBSO &S 3Gk (3] 3B "C—NMRWE. REZM (PSt) MWL
WAL 580 B RUATAMSEIEIN EBE. Ip RERASEHLBPER (BARKER
1 x 10™*mol/ml H%), HETHAAKRS. StRGRUPENBERNBEBES.

*19924F | A 28 BleE); ** @iKRA
257
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1. LiLn (- C;H,), - nD (Ln=Tb, n=3; Ln=Dy, n=2.5; Ln=Er, n=2;
D AZERK) HE R

¥exXwk [1] FEEREHMEML To.DYHErBEEY. cEoMERTREMERERE
AMFF (Table 1). P 58 L 0BER EERY 4 1. 50K (K ) 7 1535em ™ it it
HEL m— PR AE R 9. #2865 F11108cm™" Bt BR Y TR Wi s 43 51 0 S TF
C—O— CHXMBEMAXN MG RSB Y. HERTRSWH & BARERLXE1].

Tab.1 Elemental analyses and physical properties of complexes

Complexes Colour Yield  Flemental analyses (%) CsHs/Ln vim )
(%) Li In (molar ratio)

LiTb(CsHs)s © 3D yellow 90 1.08 26.76 4.04 : 1 1536
(1.17)* (26.52) @ :1) 1108

861

LiDy (C3Hs)s - 2.5D yellow 80 1.33 29.36 3.87 -1 1536
(1.25) (28.79) é4:1) 1105

865

LiEr(CsHs)s - 2D brown 43 1.42 32.53 4.02 :1 1535
(1.35) (32.03) é4:1) 1108

868

*Those in parentheses are calculated
2. LiLn(n—-C,Hy), - nD 4 Ip BS
M Table 3 aIHl, AEIMLEEGYHEREN T+ 2HE. HERRF R
Y>» Dy>Tb>» La>Ce>Nd>Sm>Gd>Pr>» Er. ZEHINFSZcHMMELRIFAR
E# LR A WEEIUT Y £ ARE. HIFEERA SR
Tab.2 The polymerization of Ip with LiLn (C3Hs)4 * nD
LiLn (CsHs)s * nD % 10° (mol)

Complexes 5.0° 2.5b 2.5¢
v+ 100** 100 100
La 47.0 2.3 0
Ce 30.0 20.0 0
Pr 2.0 0 0
Nd 29.0 0 0
Sm 27.5 0 0
Gd 26.0 0 0
Tb 97.3 81.3 0
Dy 100 100 2.5

Er 0 0 0

* Stands for the corresponding complex
** Yield (%)
Conditions: Ip,dg, a:50C,1h b:50C, 1h ¢ 50T, 0.5h
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AR - HAER LRSI PID B — 1.4 5B H 43 —64%, RA -1.47%

BH23—47%, BH T—25% K 3.4— 5T (Table 3).

Tab.3 The microstructure of Plp

Microstructure (%)

Complexes

Cis—1.4 Trans— 1.4 3.4
Y 55.9 23.7 20.4
La 55.8 23.5 20.7
Ce 42.5 39.1 18.4
Pr 47.0 46.5 6.5
Nd 47.9 28.7 13.5
Sm 62.3 23.9 13.8
Gd 63.9 24.1 12.0
Tb 51.9 26.4 2.7
Dy 52.5 2.8 24.7
Er - - —
Lil® 94.2 0 5.8
n—BaL{% 92.6 0 7.4

Conditions: LiLn (C3Hs)s - nD» 5% 10" > mol /:Ip> 4g: S0 T, 1h

—ft, SEMND Li f LiR 44k Ip RABRMR — 1.4 5% (Table 3). A
A3 Plp BORGSHE, RHARMNHEAYARHNSRE, IERGYTERAFS
SO, H—H LRI ik Ip 7ER LM n— B EE KA RN, WEE

BT AL Ip RAH n— MEEVLEHT.

100}

= sof 2
H
- ~g 60 I~ ° '
= 40 M
201 / M],
L& 1 | | | |
0 1 2 3 4 5 6
t(h) p
. . - ‘ Syn
Fig.1 The rate of Ip polymerization. Conditions:
Ip, 4g, 50T Fig.2 The influence of [M] on active centres
(@) LiY(CHs)s * 2.5D, 5% 10" mo /1 [M]: The concentration of monomer -

(O) LiNd (C3Hs)s * 2D 5 X 10”3 mol /1 P: Polymer chain

MRS R XR (Fig. 1) /TR, ZEREYHNTIRERTKTHERY. EX
REMT,. RRAYIENRE RN 0.5 /Mot PBISE R, Tk R e k5] k.

B R A S AL R{A 83%.

AR HMEHEZES YR B PIp IR — 1.4 SRR EM M (Table 4).
YR 0.6 X107 mol/1 Bf, Plp R — 1.4 FREK 81%. —Bil v LEAIAE
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Tab.4 The microstructure of PIp with LiY (C3Hs)s - 2.5D

. . 5 . Microstructure (%)

LiY (GHs)s * 2.5D % 10° (mol) Yield (%) Go1a ams— 1.4 4
5 100 55.9 23.7 20.4
2.5 100 53.4 24.7 21.9
1.3 57.5 70.9 21.6 1.5
0.6 43.5 80.7 12.3 7.0
0.3 0 0 0 0

Conditions: Ip, 4g, 50 C, 0.5h

IR ERAER D, BESON - BRERLESY. HEEENK (Ant) f
= (Syn) FF#ARMNTE™ (Fig.2). ¥RAWEBEX - 1.4 XEY, AXHAR[R
R-L4REY. BHRERE (M), BRTHARBEE, KORERE [MLF
AT RIXMBNFLE. LR R A BREA AL T RARENEM, B -1.4
FEHM. ERERMF . abs—a" MEMER—H, EENR FETHARER
K~ 1.4 BEY.

WREERAMA—ERK Lewis 8. RE&Y 8 MM H 2 RE (Table 5),
3.4- EHERERIL84%. THEEHTMANGRFERSELOFLBLATRLML m4E
ZHEIFER AT RAEENE, ATAATRESH LA TR XUERILITE.

Tab.S The influence of Lewis bases on the microsturcture of PIp

Microstructure (%)
Cis—1.4 trans— 1.4 3.4

B/Y
Lewis bases (B)  (molar ratio) Time (h)  Yield (%)

TMED 6 0.2 84.5 70.2 16.7 13.1
TMED 1200 1.5 100 79.7 13.8 6.5
THF 1200 1.5 76.3 84.2 13.1 2.8
DME 6 1.5 32.5 73.6 16.8 9.5

Conditions: LiY (CsHs)s * 2.5D. 5 x 10 >mol; Ip, 4g, 50T
3. LiLn (n—C;H;), - nD fi4f St BS
AR LAY #L St RAEHRAHBES (Table 6), IR AVIEENBR.

100~

801~
w®

S 60
&
5

% 40
e
=

20—

: 1 | ! 1 l B
0 3000 2000 1600 1200 800 400
Alem 1)

Fig.3 The IR spectrum of PSt with LiY (C3Hs)s * 2.5D



3

ZRES: - BRERLESYNER. S5HEAEABERE REYLEKTR 261

HIEHMF R Y»>Dy>Tb>Ce>La ~Pra~Nd~Sm~ Gd>»Er. i ¥ 541k Ip &t
JBFFARAL. ZDSMEEMTES REV T PSt A TS HWESY (Fig.3).

Tab.6 The polymerization of St with LiLn (C3Hs)s * nD

LiLn (C3Hs)s * nD % 10° (mol /1)

Complexes SO 55 5
Y 100* 100 100
La 100 0 0
Ce 100 37.5 0

‘Pr 98.7 0 0
Nd 99.0 0 0
Sm 100 0 0
Gd 100 0 0
Tb 100 98.0 5.1
Dy 100 100 11.3
Er 0 0 0

* Yieid (%)
Conditions: Ip. 4g. toluene as solvent; total volume, 20 ml
a: 50C,30min b: 50T, 25min ¢: 50T, 10min

HAEMFIAEN 1.25X107 mol /1 , e 1/hit GLER{FF Table 6), KW+

HIBEAL L 3. 6kg PSt/gYh, %45 REFFEER LEARAEMN " BABEK 3 £F.
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SYNTHESES AND CHARACTERIZATION OF THE
n—ALLYL —RARE EARTH COMPLEXES AND STUDIES
ON THE MECHENISM OF OLEFIN POLYMERIZATION

IIl. STUDIES ON THE POLYMERIZATION OF ISOPRENE AND
STYRENE WITH LiLa (r—C,H,), - 1D COMPLEXES

LI Fengfu, JIN Yingtai, ** PEI Fengkui, WANG Fosong
(Changchun Institute of Applied Chemistry, Academia, Sinica, Changchun, 130022)

ABSTRACT

LiLn (z—C;Hs), - nD (Ln=La, Tb, n=3; Ln=Ce, Pr, ND, Sm, Gd, Er, n=2;
Ln=Y, Dy, n=2.5; D=dioxane) can polymerize isoprene and styrene except
Erium complexes, in which Yittrium complex is with the highest activity. About
43 —81% cis— 1.4 chains are contained in the polyisoprene with different com -
plexes. The insertion reaction of isoprene between m—allyl and rare earth in the
previoius paper was confiremed . High 3,4~ polyisoprene was obtained by adding
some Lewis bases to the polymerization system. Polystyrene was identified as
atactic polymer by IR spectrum.

Key words 7 — Allyl rare earth complex, Isoprene, Styrene, Polymerization

** To whom correspondence should be addressed





