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MoO,Br,— Al(i— Bu),OPhCH,(-m) # A #T =% 1,2- B4id#
P Hm CHXX=CL Br M) s RoH 4 FEARFHATHER, L+t
CHBr ¢ A¥HAERE, M,k 17.5x 10° B £ 3.5x 10°, {2stEiLis A
—Z WYk, EREEAKRG UV £i#%. "C-NMR#. RoERFES
HAFSHGABE, FRT CHX ALK E T 847 4.

K& 1.2-B T4 Ziegler—Natta f##tfa% . MoO,Br, C;H,X (X=Cl.
Br#il)

BAEKR (CGHX, X=CL Brfl 1) 4%, 1 MoCl # MoCL R!~ 4, 4
T ZHRESHENE. REVHNEHEIA—ERM,. XS FRERIFMIETE
A, S —FEEEHR. SHARB/ MY RERNER. BUARFAREEWRE L
EFHLHBEMY. EHF KK MoO,Br, L& R T, CHXMERAY S FENE
BARRRTEA. iR Al/Mo (BE/RE) RELEENEAARERTHAR. RIE
BERRREENFWE UV KiEM "C-NMR#EW &, 3 CH; XOER#T T,

1 ER R RGIE S5 AR R & 38 R A .

2. BAYIAHMALE RAWMRMERAT! Y H 751G 2 6B 2 KA
UV Xk, R4 T ZEMZE. A AC—S0FT (Bruker) i%{X % iR 8 & X4 °C i,
TMS fER45. DO #i35.

G R 5 i ®

1. CGH X 5L EN
$ A MoO,Br, B T ZRZEE (EA), #T =4 (Bd)-Al(—Bu),OPhCH,6m )}

*1992 42 A 24 B3], X ARB 2R L REIEE
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(A1)~ MoO,Br,— C;H;X (X=CIL.Br f1 1) Wik, BimE sy BA%A,
A Al/Mo (/K. TH). #% CH,X/Mo WL K% FRRTHE 1. % CHCIH
CHI A& Al/Mo=40 — 90, 7£ C;H,Br k& Al/Mo=40— 50, @t B
BREALE, R CH X/ Mo # T Z# TH. 5 MoCl, # MoCl, R Hfl1— 4.
{H7E C;HBr A& #24 Al/Mo=70— 90 B}, #4kRHkE C,H,Br/ Mo ATARE; B
—J7 > A CHs XH MoO,Br, AR, ¥ 1 990 1 4B % CH,X/ Mo
B, FALEIIRE Al Mo #5m EF, B CH; X/ Mo X, Ll CHsBr
BFE XR-MHFHLRAR.
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Fig-1 Effect of C3HsX on polymerization activity in molybdenum Catalyst system
Mo/Bd=6x107% 333.15K; 4h

2. CHXS5RAaMH TR

MoO,Br, AZ#L T 45 1.2— B8, BAUATFREHTHEAS. —BM = 1.7x10°
Moo )=2.5% 105 S FRMGM,[M, <2, RETHRE, BEYHT 1L.2- #H8
Bk 98%, BTHEHERY. B2 EBRTENCHXNESYS FRGELME,
#4986 C,;H, X/ Mo, B Cl/Mo. Br/Mo &1 1/ Mo iy, n M, BERE. 3P C;H,Br
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Fig.2 Effect of C3HsX on molecular weight of polymer in molybdenum Catalyst system
Mo/Bd=6x10"%; 333.15K; 4h
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Xt 4> F 8 8 2 1 B 38, 7E Al/Mo=40 — 90, Br/Mo=2.5— 3.5 {i EN,
M,=3.5x10°. 4FEZE C,H;X/ Mo, M EATFH Al/ Mo ¥4 FETH, X5/ 1L
EETEHEREAl Mo i me B ——x . XU TE—E Al/ Mo R A,
B CH X3, WM TR BAYSFRRS TH, HUE 2L LR— 1 (M, E1
. WL Al/ Mo Bk, CH,X/Mo EB/MNORIAE. X—45R %M CH,XAREN
TR, TR —FEREN, i EERESEES.OMAVMEER, xp®d

k=k,[p'] =k,a[Mo],=f ([Mo],. [Al]p, [Bd]o: [C;HX],» [Mo]o[Allos
[Al] C;H;x]o. [Mo]o[Al]o[Bd],> [Mo]o[Al]o[ Bd]o[C;H,X],) (1)
R (1) RREEPOWEE [p*] SAEMLTHIF R 5}5“5%*1@5}@?3_%&% 1R, 2
W, 3T 4 KIA K. BEREAFEEL L6, BRGE, AFR~Y
1/p,=1p*1/X .[Bd]y+ kus/ k, + ko, [C;H, X1 /k,[Bd] (2)
AP kg R BERHEBELEH &, B CHXNBERBERER, L, RIEH®

HMREREH, XR fkiEE, 7£R#% L3 [Bd] =[Bd],, #EZE CH;X/Mo#f,
(2) KL n:

1/p,=[p*]/X.[Bd]+ kK, (3)
KB, k, =k, gtk [CH;X]/[Bdl,. 5% £ 1/p, %1/ X.[Bd], fEEKER [p*] F
kok,. B8 [p*] ik, k, B2 HILRIYE To, H.

% 5 Mo/Bd i, Al/Mo (i EEERET [p*], M CHXMHARRET
kok, {8, taRw [p*] WEK. E—E&HETF. AR CHX X BHHEAEHSER |
MRS E I RFRR. YRR PR RNHEERZERE 3) Kbl [p*]
Mk, k, B R — M —BIEE, p, Bn. M, RBUEME; YRERMEA, REH
M, R BRERK. [p*] Fk k, BSWEFI TR IM2 A, HPHm CHBr k&K
k, k, EREATNY 2— 345, [p*] HHEAN 1545 X582 L CHBr kR
B FROERREME B X8 CHBr/MoRET k/k, 1. RANEHEEWAT
BOERE. £I5E, BREREMSFREG —SHENER.

Tab.1 Comparison among the ratios of ki/k, in allyl—halogen system*

T k)
S
kel ko x 10 323.15 333.15 338.15 343.15 348.15
C3HsX
CsHsCl 5.6 6.0 6.4 6.7 7.2
C3HsBr 14.6 18.4 12.0 15.0 —
C3Hs1 6.0 6.5 — 7.5 8.6

* C;H,X/Mo=3.0 (mole ratio); Al/Mo=50; Mo/Bd=1.0x10"*
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Tab.2 Comparison of the concentration of active conter in different allyl —halogen systems*
[p¥] x10° T k)
mol-L! 323.15 333.15 338.15 343.15 348.15
GHsX
GHsCl 5.8 6.1 6.5 6.8 8.4
CsHsBr 8.1 9.3 10.2 14.9 —
C3Hsl 4.6 5.9 - 6.2 7.1
* Polymerization condition is the same as in Tab.l ‘
ATHERERPRENBERRRE S0 FTRATHXR, HAARK@)
) 7=x-[Bdl/[*] - Kk, (4)
Ay RPN ERED O ENERBRE. TRER
R=7 [p*]=x - [Bdl, = kik, (5)

R RERPFHLHEBE/RKE, HEMEFIER3+. BR. REBX. 4 FRN®

Tab.3 Average number of chain transfer in C3HsX systems

323.15 (K) 333.15(K) 338.15 (K) 343.15 (K) 348.15 (K)
GHX | ™5 Rx1® 7 Rx10®° 37  Rx1® 7  Rx10° Y Rx10®
C3HsCl 30.0 173.4 30.4 185.4 31.0 198.3 31.0 207.4 27.0 223.4
CHsBr | 558 4520 613 570.1 37.2 3794 312 4649 @ — = —
G3Hsl 40.4 185.8 34.2 201.8 — — 37.5 232.5 37.5 266.3
3 2 1 & ZFFR @ > Roy> R 52 b4 F&
2.1F 2.0 R R —B. B 333. 15K AH%
Lol 18F 2ZE 2 Fligk 3.7 C;H; X/ Mo=3 it 7E
L7F 16 M,y Mypy ' M,np=2.6 :1.0 :2.5,
L5l L4f ﬁﬁi(cn) :_R:(Br) 17‘7«)=1-0_13-L1-1,_F!IJ7§
1.3k L2} ﬁmcn "R :MnmL' R ) ﬂln(l) ‘Ryy=
< 11k 1ok 2.6 :3.1 :2.8, BIM o, Rc)=M
0.91 0.8 "Rgn=M 4 Ry 50 A A A
0.7F 0.6F ﬁ
0.5) 0.4} 3. GHXGRR UV kil
sl o2k KT #—%i18 CH X4 FERE LK
AFPMAELERS, B3IME4 E2REAEH
o1n 007 7 Bd— Al- Mo i Bd— Al- Mo—- C;H;X
520 420 520 20 KEM UV IEHE B3 LWLl L
A(nm)

Fig.3 UV Spectra of Bd— Al—Mo system

1-Mo—EA system; 2,Al/Mo=10; Mo/Bd=2x10"%;

3,All Mo=40; Mo/Bd=2x10"% -

MoO,Br, #1Z B Z Bs(EA)% Bi#EA=340nm

HE— R B R, 5 MoCl, MoCl;
FIM 0O:Cl f& &+ 615", ZEBd—Al-Mo
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Fig.4 UV spectra of Bd—~ Al—Mo—C3HsX system

HkES, AYMo=10, k¥xBH,
BBEBREMA, SHE 1 HK Rik
AWM A=380nm &b KM RE R, X
A/Mo=401t, BHEBEBER, RiH
K A=380nm, KRA AT BB
Mo(IIl) 65T _HAER 1,.2-n R4
YRIE HE b0t 1Y, A= 380nm AT
BT Bd— Mo (IIl) = BRA VM B R
W, £ &4 5 Bd—Al- Mo—C,H,X=0
hE K UV %ig . Al/Mo=10 Bf,
A=380nm &b 77 B W W M AT W, X4
A/Mo=40 1, HH#HE. X—BHhE
AT CGH XA F5T o FRIZH L
FEESHUE. XI4NFETHEN
BCALFRE, AR T —HaTH 1
M2MHKEF LB, BloBTF
MrEfzm, 5 CH X2 F
BIELF 40, BEE R CH X 4
Fho@ANT &2 FHM B
Mo(IID) B = e &Y, f# 1=2380nm
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Fig.5 UV spectra of MoO;Br2~ EA— C3HsX system
1,Mo~- EA system;
2,Mo — EA— C3H;Cl system;
3,Mo— EA— C3HsBr system;
4,Mo— EA—GsHsl system,
Cl/Mo=0.2; Br/Mo=0.2;
[/Mo0=0.2

R HER. ERAERERMN ICi% L CH,= CH— CH,X 4% B 1% Bt e 3 H5 i o] ..
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Tab.4 '3C Chemical shift of C3HsX and CsHg
C3Hs X, CsHs 13C chemical shift (ppm)
1 2 3 G G G G
CH;=CH— CH,— ( 117.82 134.58 44.75
CH,=CH— CH; — Br 118.42 134.80 31.97
CHy=CH— CHy— I 117.26 135.93 4.97
1 2 3 4
CH,=CH— CH =CH; 117.20 138.40 138.40 117.20

LB T Bd 015 CHX 4 T H Al REN T 52 4 Mo(lll) EMRAIS, Bl T
Bd 7r FHI#E—HHA, NMTSH T EEBREARSE, BP0 TERFK BSELER
TSR Mm CHX # MoO,Br,~ EA (K R7E A=340nm &L LB T HBH, ERE
CH,=CH— CH X7 T8 = @FT _#2 FHALHRES R M58 Mo(VD) FER =
&Y.
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FUNCTIONS OF ALLYL —~HALOGEN IN
POLYMERIZATION OF BUTADIENE WITH
MoO,Br, CATALYST SYSTEM

CHEN Dianbao, FANG Wangxi, WANG Lixia, TANG Zhihong,
HU Mei, TANG Xueming

(Department of Polymer Material Engineering. Qingdao Institute
of Chenical Technology: Qingdao, 266042)

ABSTRACT

The effect of CH,= CH— CH,X (X=Cl,Br and I) on polymerization activi-
ty and molecular weight of polymer has been studied in molybdenum catalyst sys-
tem for 1,2—polymerization of butadiene. The functions of CH,=CH — CH,Br
among three kind of allyl —halogen are the best for the catalytic activity and the
regulation of molecular weight of 1, 2— polybutadiene from M,=3.5x10° to
17. 5x10°. From the data obtained by “C-—nmr and UV spectra of
CH,= CH— CH,X and butadiene molecules as well as parameters of
polymerization activity and kynetics it was proposed that a frequency mechanism
which was under the control of the molecular weight of polymer existed in the reac
tions between complexing reaction and discomplexing reaction, i.e.

CH,=CH — CH, X+ Mo(Ill) = (CH,=CH — CH,X)~> Mo(IIl)

Key words MoO,Br,, Zieglar— Natta catalyst, Polymerization of butadiene,
Allyl - Holagen





