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A IRy # £ 1 L4k & Nd(naph),-Al(i-Bu),H-CH,SiHCl, i#
TToWARh AR ARRARS, FRTROAAERF R BHILGE, X
AW, A SHBANEI AR T, RELEARARSHMLEN, A DSC
MET ARBO RS TEA, '"H-NMR 4 IR 5 ML T AR MG R A
Mk, A RN AL ERRT R GRAIL, AR P B E
$AMEE HAXEH, A RAALRGHENZ AR, AT KR KA
R EIILN 30 1L 70 B, F 2 SRR L AR,

XM TR RRTE RS EELH

RARLELERET T BRNRR_BOBEBERE, B —ERE", FTRE
MR RERBINA, ARYPERAKS TFHREBWDIRERYE. HRRBEER
A EEX, AN ARS SRS ROFRT ToH-RREBAKLREOA TS,
BIETSRBEARETYE ERLNEREY. DERSREHTAOK LR, B8R
REREOMEAEYR, RSB, BXYBREANRE MEHER, REHS%
AR, ERELF EERBAR LSRG RENRE, FU, FRATRA AL
TEAELHISIRT AR, |

BHXRBEE Nd(naph),-AlG-Bu),H R FRH, DIFEE CHRE Si RAMIERE=
4853 R, BAL T AR SRR, RATHE A — Fhigi Ao 2348 1L ] Nd(naph),(Nd)-Al(i-
Bu),H(AIH)-CH,SiHCl, (Cl) #f7RR_MAKRAHERM L™, FIZBAKR®ETT
T8 B)-BRUBDAKILRAHFR, HRTRAN— BN, KR WORRLS
IR 4 RE,

£ B W o

1L WS |
SRR B TR OR A BB, BB RN R R

* 19141 A2 BREERBRBEESRKATE
606



5 # TBE: AHENELAMLRETT ZM-RRTEAKIRSHTR 607

ALO, B 48 /M ZF; ToHRERUAHMAEATSREE HEHEAFEKE, B
BI% CaCl,, NaOH FIEEEX T #, Nd(naph), ¥ X @R 77 & B #%, Al(i-Bu)H R
‘CH,SiHCl, B0 MNA AT MEKRLELAT =5, @R REEMmD 2,
2. it mnEMAa e .
RAFNNEHRELRE S  ZELE IR AERHRTH, RELRERRE=Z4
S MAZIBRAE D, INEHEFE % Nd(naph); + CH,SiHCL, + Al(i-Bu),H, BR{k 16 /i,
4L T 2 AR B RA R IR 4K
RENET oHRBEERRAR, REZRTRMA TR FOMLN, B S B
ERSRFPTHT,ZE0C TRE S ML REARBHEN 2, 6-“RTE-4-FEEXRN
Zﬁfgiﬁ%ﬂ:ﬁﬁz,%é?%ﬂ%ﬁ?i?ﬁﬁ@?ﬁéﬁﬁ.
3. RS K RERNE
RSV EASRMEIHE 30°C FXBRPA—SAEREN.
ASMEBER CHClL, BRREY, EEMARER LER 8], £ Perkin-Elemer
580B R IR (L LidFBREBIMN.
F CDCl; BEEA&Y,7E JEOL FX-100 & NMR {{ I Jis TRy 'H-NMR
BeRER) DSC s &ZE Perkin-Elemer DSC-2C R {Y 28 34Ty,
A BERIBR AL B RO BB 3 # BB ARAR A 1T J .

%R 5

L EaktnER

Bl CH,SiHCl, 455/ 13k Nd(naph), & &, W& Al(i-Bu),H FRAIE/L
HWA HEN, B L mE 1 FTR.

B 1 RERATLIE N, HE AlG-Bu),H FROMM, RS LRMM, o
5 TR T M, 38 Al(i-Bu),H FIRAMBE R THRE LM0ER DL, B4 Al(i-Bu)H
RBRBRREBH, TN AR OEAR P EEBRNEE, XbERAWHS TR
T FLIAEN AIH/Nd HE 30—40,

B2 REE Al(i-Bu),H 1 Nd(naph), FI&At, 25/t CH,SiHCl, ANpE, £%
HLHID CI/Nd AR AMNEMBIIYi LS,

M 2 BRTT I, C1/Nd EfE 1 —4 2[RI, LIS F Mt ik S R & 15 b, 4k
WM AX— ], BB T, A X RIEHEMERA LT AG-Bu)H KRuEERARL
H|EEK XN, T, X—HARTEES CHSIHC, MM Nd(naph), SR KK
HR B R B R R i) B e S R L,

AL B R A R AR R4 F RAGE Y I 3 BTR,

M 3 AT DURH , Bk oS /0 BB AL AR T A3, R R s &, 51T
ARERLEATRT T M- RO ANERAMY, RERADE %%
ABRNOEE, HANERELERRS TN, R0 (0] BEAE L HE RIS
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4 BARETANRESHER
WA KM AIH/Nd = 30, CI/Nd = 4,
[cat) = 1.0 X 10~*molNd/g H14k

TR R T, X FEEHOHEMER Al-Bu),H WEKBERLRSHNER, T
JLF Nd(naph)s-Al(i-Bu),H-CH,SiHCl, #{LkRFUBH S TFREMORAY.
B 4 BBk REAEM.
B 4 rhgh SRR, FEE A h T ML pInEm, RANEBARTR, SLRHRSE
HRLE, TUBHAR—MELERRS, RAZHIRNOEEZLT ZR-FR2MH

RO TERE B,
2. XM SR ME

HIEARBNEMRERYTARN AR RY, A DSCUETARALKE
¥ RERBESRY T BXR

a4 5 Bk B(mol%) T,(C)
1B-12-5 70 —98.0
1B-12-12 50 —79.6
1B-4-5 30 —75.7
1B-12-19 10 —74.0

PI 0 —62.2
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EEEOR A=W B MLBR T, BRI TR 1.

ERE=MRE -4 T, KB INRILRYMARK R LRMY, LRI
T, A TRASRYZE, LR #rh T — @87 rosEm i AR,

F IR 71 'H-NMR 31§z T RWOBREWRER, HERIITH 2. BRERHA,
ERAPHAETNSESRARE R, RAARDAR T RRE T REFBAR,
FERYP A RETRON-1,4 SBEPE 96% UL, BIRNHETBRARMRLEH.

®2 AEEHESHROAROBUEREIR R

B/I {RYAR (mol%) x4y Cis-1,4 S E(%)
® = (mol t)
B#Y 8% B#T i85+
1B-12-5 70/30 71.1 28.9 98.8 98.7
1B-12-12 50/50 44.7 55.3 98.1 97.8
1B-4-5 30/70 29.5 70.5 96.9 97.3
1B-12-19 10/90 9.0 91.0 96.5 97.4
3. £ R AORRL R IERE N E

=M ARC R RT T A BRRmABRE RlE, ERAT & 3.
MEDBGERTLIE M, (1] HERYERE, BARDDT AV Ra0Mm, e
K, ERBOER, BB HITONEE. SE4KE, 7 B/1 b4 30/70 H, RAR
:|: 0B i d: 3
B3 THR-FROMIERKOLER

w5 1B-4-6 1B-12-13 IB-12-6

ik B/Iymol i) 30/70 50/50 70/30
#RYHBEYT (mol%) 31 45 67

[73(d1/g) 4.75 4.73 4.86

MLY%c 32.5 75.5 77.0
BHREE T,(MPa) 0.30 0.30 0.32
R ki@ Ta(MPa) 0.14 0.25 0.22

E(%) 387 443 392

BTN R b4 %
HWTH B b7, %
- {4 3% 143°C X 20min
3009 SE{pBE (MPa) 8.43 11.0 9.02
Hriks@Be (MPa) 19.2 19.4 17.7
R %(%) 623 472 508
AAEH(%) . 23.2 8.4 10.0
E(E 4,8 59 65 60
HmpBE(KN/M) 38.2 40.2 40.2
W@ x(%) 31.3 40.1 37.7
R RERYK K(—40°C) 0.52 0.84 0.96
REREY #.(%) 78.3 70.7 66.3
(RARR B A 100% i)
EEE (cm®/1.61kM) 0.09 0.25 0.11
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STUDY ON BULK COPOLYMERIZATION OF BUTADIENE
AND ISOPRENE WITH HOMOGENEOUS RARE EARTH
CATALYST SYSTEM

GONG Zhi, GUO Chunling, ZHENG Yulian, ZHANG Xinhui,
LI Bailin, WANG Fosong
(Changchun Instisute of Applied Chemistry, Academia Sinica, Changchum, Poss Code, 130022)

ABsTRACT

Bulk copolymerization of butadiene and isoprene was studied with homogeneous catalyst
system: Nd(naph)s-Al(i-Bu)sH-CH,SiHCl;. It was shown that the polymerization conversion
and [n] of the polymers obtained depended on the catalyst level and the molar ratio of AIH/
Nd. The catalyst system had high activity when the molar ratio of ClI/Nd was in the range of
1—4. The polymerization activity decreased with the increasing of butadiene ratio in the mo-
nomers. DSC showed that these polymers obtained had only one glass transition temperature.
It was indicated that the product were true copolymers and not the mixture of the homopoly-
mers. The structure and composition of the copolymers were determined with IR and 'H-
NMR. The cis-1,4 content of the two monomer units in the copolymers was higher than 96%,
and the molar ratio of the two monomer units was similar to the monomer feed ratio. The
performance test of the raw and vulcanizated rubber were carried out.
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