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FEHY, BAERKHRS 6h )5, MAKIE--BHERNE LR, tESTFRERER,
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1.3 SRR
1.3.1 HWE2TRAME LIFEABSH, £ 302 0.2CHEEKB S, B3 ERET
#5€ 0.03g/25mL B £ Y0 WO It B V) ¢ 0 P 2 0 08 1 BT £, 420 RLLET,
(9} =1.332(g, — Ing,)?/C;
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[9] = 1.02 x 1074 M0
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K2R H NJ-729 B GPC {84794,
1.3.3 REWROREHMAMM (DL #E . RH CS, FHHG R, B KB, 5
7 NICOLET SMX FT-IR ZL /M6 80 b5 .

(2)PC-NMR #85 : #£ AC-80(Bruker)NMR #{X L #47. i 10mm ¥4, CCl, £
B D,0 815, TMS fE LA B iR SEIRSIK 20.15 MHz, BKEE 1045, IR 3s, £
FEEHIE] 1.35s, RHEKE 10000 1.
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Table 1 Physical state of different aging method of neodymium catalyst*

Aging method Physical state

Al+ Nd producing light yellow oily precipitate, becoming a homogeneous solution
in dark brown colour after X being added into

(Al+ X) producting a homogeneous solution in dark brown colour, again X added
into, aging solution remained

Al+ X+ Nd The physical state like that of (Al + X} + Nd

Nd+ X producing a homogeneous solution in brown colour, the colour being dark
after Al being adding into

The physical state just like that of (Al+ X) + Nd, having no change of physical
state as Ip adding into

Al+ Nd+ X

(Al+X)+ Nd

Nd+ X+ Al

(Al+ X)+ Ip+ Nd

# Solvent being hydrogenated gasoline;
[Nd]=1.2x10"*mol/mL; Al/Nd = 60;ClYNd=5, T=30C ;¢ = 2h

=k Nd(naph);-Al(i-CyHy )3-Al(i-C,Hy ), CI(BR AL E 3IF 19 4H) . £ He-Ne i
KRB T 5 RBERIAR AR R BB . 8 UV-Vis it SiF LT
BB R T, CoX B YA X E DR, TR Nd, AL 1 CL BB — 3“4 F
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Fig.1 Relationship between aging method and conversion rate of monomer

1.X+ Al+ Nd; 2.Nd+ X+ Al; 3. Al+ Nd+ X; 4.(Al+ X} + Nd;

Aging conditions: [Nd] =1.2 % 18 " *mel/mL; Al/Nd=60;Cl/Nd=5; T=30C ; r =2h
Polymerization conditions: T=60C ;¢ = 6h; [ Ip]=1.0g/ 10mL, C({ % }conversion

2.1.2 BRUCEEMBRLEE #£2 EXATHREBEMEEPOHEREEMBEEH
HREM . 20C ~60C WAM GRS, RIKEET) TS O8R4 BGE
R B8, B A B E TR T S0C KM, HHERE TR BEREH
.

Table 2 Effect of aging temperature and time on the conversion of monomer

Aging T(T) t(h) C(%} Aging T(T) t{h) C(%}
1 85.8 1 98.3

0 2 92.5 30 2 100

4 97.2 ° 4 99.2

48 160 1 99.1

60 2 100

81.7 4 97.0

12 2 83.3 1 87.5

4 85.0 80 2 85.0

48 100 4 80.0

Nd/Ip=2 X 10 *; Polymerization conditions are the same as Fig. 1

WAL R G Et, R BRI R ERE R B K. LR 0T, BRIER B 1h K E 2h
FEHERELY 7% RERICEE, KRBT, EETREEAR, £ E=4aTRHH M KL
W, THRFRA BT RIS R R I 1 PO A B R B R R
2.1.3 AUNdHI C/Nd BRIt EMREZRANGT, B Nd/Ip.CoX/Nd B, %% AY
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HEANEESREN CI/ND Ly 3, BT A ERE R ARG RS CLAH X
B FHEERE CUNd>2.S MR RIESH, TRV EELREI, MRESERE
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Fig.2 Effect of Al/Nd male ratio on the conversion of Fig.3 Efect of Cl/Nd mole ratio on the conversion of
monomer and intrinsic viscosity of Plp monomer and intrinsic viscosity of Plp
Nd/lp=2x10""* Nd/Ip=4x107";
Other conditions: the same as Fig. 1 Other conditions; the same as Fig. 1

BEaW 1M C/Nd S IF —RKRE, E— S HEE = o Zi (¢ ]HE CI/Nd ¥ m—
EMAOREM AR XEXFREAHNBEBHEHRERS A8 F S FRAR
%Uz].

2,1.5 BENKE FEEE A/ND A X/Nd BT, SEREEE (MM ELEE R
w.mE 4 TR, BERENK, REeEEHZ B, BILEERBIRARE FENE
B[ M]3 KT A (I 3).

Table 3 Effect of [M] on intrinsic viscosity of PIp

{M}{g/10mL) 0.5 0.8 1.0 1.4 2.0 Bulk
[9)(dL/@) 1.12 1.52 1.49 1.74 3.47 3.98

Nd/lp=2x 10~ *, Other conditions; the same as Fig.4

2.1.6 REBE —BELT,RGBENMRSERHEFAE Arhenis RRAR:K =
Aexp( — E,/RT)FRGRE v MR ER & RAE R, (iR EESBmiEEd O e,
MESTH, REBEHEEARFEMARTN K M BA R HESEEERS
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BEARR 700 B, EHERA R, AL B AR ZREEFNBREREN. Xi—5
ELTRELSSESTEEDOHER, ERZPEDN THRIFAREMRREER, FRIFH
BREEN X KA T UE=REEL, IEEATREMEBYER, FHTES
EMU T hRRE.
2.2 REpaFRaH
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& HE Plp 94097 HZRMAF L FTHFFIE. ()RS TR EFALD, Ko TFREFL, XA R
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Fig.4 Relationship between [M] and activity of Fig.5 Relationship  between polymerization
polymenzation temperature { T) and conversion rate of monomer
Other conditions: the same as Fig.2 Nd/Ip=2 % 10™* (mal ratio}; Other conditions: the
same as Fig.2
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Fig.6 Molecular weight distribution of Plp with different catalyst systems
1. Fullerenes Cgy-Supported neodymium catalyst;
2. Ordinary neodymium system{Nd{ nah);-Al(i-Bu),-Al{ i-Bu),Cl)
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DE=RIERREHE M6 BB FEN RS, R R EE Nd BRHR S e, B4E
ZRAB PIp M M, AR, T M, HEZWMBGARNRE, X4 &5%E.

STEMRHTERES CoX RAREBIERE L, WA RS WERED C T
FEREDTERE WEA G RGUNENS FERE, X—FASEEEALT. &
ZRERRGYN TERBAA T RS LRI TS0 %%

ATENITEREERRG L —FE. A TFREBELR L& E RIS, e R EN
AATREER G — T BT H ISt LR A, TR e & v, JL PR — B N
FIE3 | R MiEvEekry <.
2.3 Raprmmgy

FIPC-NMR il FT-IR W& T =4 #y SOM 454 . b Bidb r A x Mo i K w3
WA R BRAE T T T B PR o BRI, I BT TR P LB E KR
T ALY DAL B] S BR AR BE  C1/ N HL78 b 04 7= W 42 489 00 7 4 5 BB AL/Nd B B8,
WA SRER RRSENE.

Table 4  Effect of polymerization temperature on the microstructrue of Plp

() 0 12 30 60 80
cis-1,4( %} 97.9 98.5 98.8 99.1 99.5
3.4(%) 2.1 1.5 1.2 0.9 0.5

MOR & @B OCHE 80T, cis-1,4 TEMA MM, X5 XM10] R EHHZS
BRER G R B AT R R AR X R A A L RS O S etk
AHTEEPORRMR, ZERGEEPOBERER, HTRARSH MM RERN S
PIE B R EY5#4T
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POLYMERIZATION OF ISOPRENE WITH FULLERENES(Cqo/Cyo)-
SUPPORTED NEODYMIUM CATALYST SYSTEM

HUA Jing, CHEN Dianbao, YU Yongliang, ZHANG Bin, XU Ling,
ZHONG Chongqi, TANG Xueming
( Department of Folymer Materials, Qingdeo Institute of Chemical Technology, Qingdao 266042)

Abstract The polymerization behaviour of isoprene conducted by using a novel Cgq-
Supported neodymium catalyst system Nd (nhph); (Nd)-Cg X (X)-Al (i-Bu); ( Al) was
investigated. It revealed that this catalyst system in hydrogenated gasoline was a
homogeneous catalyst, and the molar ratios of Al/Nd and X/Nd seriously affect catalytic
activity, molecular weight and its distribution. The formation of active center complexes and
the catalytic activity have well stability with the aging time and aging temperature. The
intrinsic viscosity of polymer obtained is from 1 to 4 dL./g; the molecular weight distribution
is from 2 to0 4. The content of cis-1, 4 unit of PIp is about 98% .

Key words Fullerenes, Neodymium catalyst system, Polyisoprene



