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10% hEs-CRER % IER R, BT KBRS, ik, Eik, 50°c FEZ
4 /B,

RAWHBBILREY (H-NMR) RPL CDClL %%, TMS %2, i JEOL-
90 Jk B A B S Bk RE AL IR R LS. IR IEIRIE By JES-1 X G R R 3t 4R (U
&, BECEHDTERE Water Model 208 BREBHEGIEMNME (A KK 0.5%THF
R RETRIRRIES H, T 30°C ).

GREW®R

1. £Z %7 Nd(naph); RPHRSKIE

21223)%1’{%%@& (30°c—50°C) &%ﬁjz’“ﬁﬁﬂ?ﬁié%%’—* E—EILFIEE ,
Al(i-Bu)y ?f(: Nd(naph)s @Tﬁgg‘ﬁﬁiZ}ﬁ%A L%; Nd(naph);, Al(l"BU)s H
g MAIZE CHCls 8 CCL, B, F 30—s0°C RETRERLHRE.,

WA A R RREIMA , ARG REH, URKANEINAR, H287

REREAEE. mE 1 R, EEMEARRSE SR, BHHFRX VINd+S +

s BRER ) B N0 o AR LT R A 6 /N B RS 6% . AT

51 MEHIDT RO St 5 Al N AR AR, LB R, B & 6 I, &1k
KA 5.5%. {Hild Bz BTG ARTE, ARSI 1 BRRRNE LS %
GGk 2).

=1 EAHNRHIFANRANER

No - ' B s oy R Bl (%)

#20min #220min
1 Nd+S+Al———~——>+St 5.5

. }‘}‘,?,ZOmm $2 20min ] .
3! .. Nd+ 8 + St———"ok § Al ———> 72.3.°
€ 20min 41h
1l Nd+s+§t————>+m 2 s +al 18.3
#2 20min

v St + Al +Nd (BEREK) —_— 74.4

#2 20min % 20min
v Nd + 8§ + St + Al T 88,0

* JoAkeE: [Ndl=3 X 10”mol/ml; [M] =3 X 10-*mot/ml; Al/Nd =10 (BE/RE); (W All=12X%
10~*mol/ml; 50°C F& 6 /N, )

#2  EALFBRICKRI R
BiALAGE) (min) w0 - 20 . 60 - 600
Lk (%) 4.3 : 5.5 80.2 - 67.2 -

20min BR{L : AR
TAAARBER: Nd + S + Al s ——> + St REFHAE L. i

BAAFIRE [Nd], S&MKEE [M], Al/Nd @Ttﬁﬁf&!ﬁﬁ$&$ﬁ§%%$m%
uﬂaﬁ%“ﬂ@ 1.2 %ﬂ@ 3. _IJLJ ,Lﬂm%é%ﬁ:% [Nd] =3X lo—sm()l/m],[M] _ 3X
10°mol/ml; Al/Nd = 10 (BE/REL)., ELHERAETRE 6 N, BARK 86.7%.
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~ mASMEE IR IR VERELAN : RE&GRE 1
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2
100 8o
80 ool
= 60| i
ﬁ ’ a0 3
# 40 )
ol 20Ha * /
A /n/A °
P S S BN N N el 1 [ 1 1
7 8 9 10 1 12 13 0 5 10 15 20 25
AV/NA(EE/R L) 848 (h)
3 AN B/RbSHACERLR B4 RRRAR NN RS
BaFgREL —@--50°C; —X—40°G; — A—30°C,
_ To AR 1
®3 AN BREREEZES TROEM
Al/Nd (JBERE) 7 8 10 1 12 13
My % 10~2 23 18 5.7 4.4 4.0 3.3
M, % 10~ 10 8.1 4.0 3.5 3.3 2.7
MWD 4.6 4.4 7.0 7.9 8.1 8.3

RELHSTERM AN BE/RELAIRR(GR 3)R,MEHE AN tuisn, oF&
RS FEOHME,EY Al/ND (AT 10 &, FERRFE, SEAREAHE
AL

H 4 PIRECHERNRRE T, AR ADREORE-ZARHE, FRBENE
ERBHEI,RFWT: 50°C > 40°C > 30°C, R T 30°Cc RLHFHEL KA.

BEEEBRRE.FEERNRE, EAeFEHFR, AN EREERARENAR,
FREENRECHKRTIABARFEEREK (B 4), R4 70N, BAeFZFX 1 Bt
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FAVESHHREARECM; RF Al/Nd LLRFE CCL BEHIHRE, EABTHAR

KB R. BORRHERTARELE, FHHTFRM, % 10—10°,
B M, % 10°—107,
EWRBECHETRZH.

BHST

HERRRELR, BRRAERECROSMIES, ERGHES

J%E’Jrfﬁébuf" KERT 5% SR T A RRD.
£4 BREG, EQREZHLEOLE

HB & FARELHKN 'H-NMR #(H 5)_I , EERELS

I * e A3 A 461 5 X Al/Nd (EE/RE) ®orE () myEa
CHCI, v 10 2 Ba
CHCl, v >13 22 #a
CHCl, I 10 >10 e
CcCl, 1 10 >1 HE

* BRSNS EERERERE L
CROEmRA IR RR RN R, TTIA FeCly BEATIIH], % 5 FrR. #H—

m

dlppm)

Hs WMAIREZMHE 'H-NMR #HE
FRRERETH; I-HaREH;

HI- LR BEREH

S A ESR BREERARMNEY, XOH &
CCl hATHWRS, HUHEWE BE S
S, g=1.9993, &N FeCl; J&, ESR {5
BRKRRE, KB LEHE, BHERELT
W= AR, TRATRERE kit
B, BN, ECRRS R FeCl, B2
Srhy O, ¥ty sl , BREMAE F R E
I 15 B AL 2 TR A RO T BB B

2. %Z%%E Nd(Pn), BRPHE
EBE

Nd(Ppy)s~Al(i-Bu); &4 HALE T8
HEE, BTEANEAORE, RE
EWBKA, XRERI TR 5 Nd
+(naph)s RA R, CARIEHH FER
ClEAh A SRS, Hi CHCL 7 7
HERA BRENS FRERENS FRS
fi.

®S RIAXRCEREWEN

B *HnA AR (%) bait )
CHC, % 89.1 G
CHCI, FeCl, 74.4 B
CHCI, o 20.9. ae
ccl, £ - 94,9 - =@
ccl, FeCl, 51.2 B

* Nd(naph);-Al(i-Bu), hZ;RA 1PN HERER 1. FeCl, RUMARY 0.19% BEKEH.
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Fe BFRNEMERAE O

M, M, MWD
B Fie® (%) a4
GPC
P 38.7 1.2x104 1.84% 10 1.5 =g
S 43.3 1.2% 104 1.76 X 10* 1.4 B
Yo 28.1 7.0X10° 1.10%x 104 1.5 =k
=) 56.6 3.4x10*° . 1.50%10% 4.3 g==)
#220min #2 20min
* Nd(Pres)s-Al(i-Bu); hAR; S0CHEA 5K AN KIH R: Nd + 8+ St—> + Al —- —

HAERAERE L .
R TFIHT Al/Nd BE/RELBREREFER AN K HLE CHCL BERFRENE
Wa, a7 AN, RIRMEEHEHE Al/Nd BE/RE% 10, Al/Nd EE/REL > 10; R A
HE] ¢ > 10 /N, RIS ERARECHE EMA FeCly &, HEAMHK, Fell, K=
SHEy O WELEERAMEIE AR KE Nd(naph); &ARAE. Nd(Puw)s RERE
HTEREE Nd(naph)s R FE{E.
' BT ANG by A R BRI OB

Al/Nd (BE/RED) 5 7 10 12 15 10 10 10

#=im b xE xE X xE x FeCl; 0,
E4&EE (h) 6 6 6 6 6 11 11 11
LR (%) 10.6 19.6 65.8 98.7 62.1 86.5 88.0 71.5
=Yg = B H B # B =] =]

* REKRFRLEREFESC,

. HEIBERMAERIE . CTHREHRER
Nd(naph); F1 Nd(Pw): #EMALKRIE CHCL BHIP, RNEEXLHERE,
MAREME —CHE (DVB) HREEELHLE, LRERSBImE 8 Mk 9 fiR. M

T8 BOM-“CHEFRIRILER (Nd (aph); KR

St/DVB (4kREL) _ 6/1 41 5/2 2/s 0/1
ALK (%) : 25.3 39.0 61.1 85.7 94.4
PR ‘ HoEEE g R % B B
R KB "o Wy ERLY N

* [Nd] =3 X 10~°mol/ml; Al/Nd = 10 (EE/RLL); 50°C B4 6 /NN,

R FOM-ZOHERAROLER (Nd(Pr)s AR

St/DVB (ki) 6/1 4/1 5/2 4/3 0/1
BLE (%) 60.1 52,2 67.5 71.4 99.6
Pa IR SRR - 3 Z B &g R
RO ERYE I r K

* RaRHRRES.



446 g N - T S S 1990 4

% DVB BEpyi%, %Aﬂu’ﬁa %ﬂc%ﬁ% Eﬂ‘gzaﬁ%ﬁﬁéiz%%%dﬂttzklkﬁﬁir%
E’J%Aﬁ'& S e

2 % X ®

[1] BRPES.thZ %, E R £ ML A BRI ST, B2 H B 4t ,1980,

[2] Hhzz KA B—F E0%, hERY B iE,1983,(2),119,

[3] 2z E—8 PR, MLASER(ERBER),1985,19(5),172,

[4] #RA R, PEM L FR,1987,5(2),9, L
[5] BEA SR BBAZZ2EHHFERIDIIRE S FHEI%,1987,174,
[6] ©BER MR AL SNE. LB I B3 EiH,1988,33(16),1234,

HOMOPOLYME‘RIZATION AND COPOLYMERIZATION OF
STYRENE AND DIVINYLBENZENE BY RARE-EARTH
COORDINATION CATALYSTS - *

YANG Mujie, ZHANG Hao, ZHAO Jian and SHEN Zhiquan
.. LDepartment of Chemistry, Zhejiang Uniunsixy,_}':lm;gzlwu)

ABssTRACT

Rare-earth coordination catalysts were used for the first time for the homopo-
lymerization and. copolymerization of styrene (St) and divinylbenzene (DVB). Fea.
rtures of the polymerization of St and DVB by Nd(naph);-Al (i-Bu); and Nd-
(P )s-Al(i-Bu); systems have been investigated. The conversion of . styrene. wag
more than 90% under the optimum conditions ([Nd] = 3 X"10™® mol/ml; [M] =
3 X 10™mol/ml, Al/Nd = 10(mole ratio), 50°C), while the catalyst system prepared
by the following addition order:Nd->solvent—>St-—>Al. With the variation of polyme-
rization conditions and solvents, rare-earth polystyrene obtained was white or yellow
powder.showing atactic. .structure. Number- avemge'mo]ecular, weight of .PSt .obtained
ranges from 10 to 10*. FeCl; added to the polymerization system may suppress forr-
ming yellow colour powder DVB showed higher activity than styrene in - copolyme-
rization.

Key words Rare-carth coordination catalysts, Styrene, Divinylbenzene, Poly-
merization feartures





