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1. =4 B3 HEL BN

FEH % 1,2- B T /1 Mo-Al bk &+, A BF;-OELBRSYIE , LS
HAE R,

(1) % In BF, - OEt, 8 & & L MoCl, (C;H,; COO), (Mo) 2 F 4 1k 7,

HO@ /ALG—Bu).=1. 0CEE/R Hb) t SRV 7400 3 B A A (AD B9 bk 2 o, 95

CH;
BF;-OEt,(B) 51K T 2/ BORE , ERARIIAKL BHRTEEATUEH ERPIIA
SREY Lewis BT , AR/, X RIIRI Lewis AR T HHEF Lo M.

Tab. 1 The effect of BF;*OEt, on the catalyst activity "

Additive order Bd—>Al-Mo—B Bd—>Mo—+B—Al

Al/Mo
(B/Mo=10)

6 8 10 12 16 20 25 35 6 8 10 12 16 20 25 35

Conversion (%) 0 10 22 30 '35 34 34 23013 13 21 25 29 29 30 30

B/Mo
(Al/Mo=25)

0 2 4 6 8 12 16 20 0 2 4 6 8 12 16 20

Conversion (%) 76 29 21 18 34 21 14 31|45 37 30 30 31 29 25 0

* [(Bd)=2. 22mol/l; Mo/Bd=2.0X107*; Lewis acid/Mo==6(molar ratio); 50°C; 5 hours (unless otherwisé indicat-

ed, the experiment conditions below were the same as the described here)

(2)¥ i n-CgH,,OH/BF,; -OEt,iB &4 (BH) #{k % flTW& BF; -OEt, i B Je 3%
e B0 0 T 9 ) o 4 Y 4R B, 7E BF, OEt, AP A KRR B Y IF 8. @ & B/Mo=1.0,
# Bd—Al—>Mo—BH WK ¥, 873 7 BF,+OEt, /B &k Z B F &5 G R RS
YaFREGEMAEELD. AR REH,Mo/Bd=2.0X10"*, 7 n-C,H,,OH/B=
1. O, AL R R IEYE B =, N5 /N, T B B AL R |3K 92 %. 7E #-C:H,,OH/B<1. 0
B>10, REEERA MR ARSI, BURBF—REH. XE7]1% »-
C:H,,-OH/BHYIB & 418’ H-NMR F1°F-NMR | & 45 /8 1 , »-C.H,,OH/B=1. OB} S iy
2L 6 GBI KE, A A 84 BF; -OEtL, 4 F5—4 n-CH,,OH % T i —4
SR HEM AL 8,0 A, LB SR RER ERE W F-B &8 8E.

BI1HEE, B »-CH,,OH/B HAE X IEEHM, BEAERTHRLK, TRSWH
CRRMAE M, R EFRLFREBREEPO. XTHERERE PSS BF,-OE, &
8 F R TR SR SORE, BB AR ER DA I, TR R IR I 2-C.H,,OH J5 B %
THEBRITNE. F2A N T AR RN FRAENMARS T SRR LR TUBH,
FE Mo/Bd=1.5X 1078, T i F L B 6] 1580 % , i A 00 BH #Y tk &1, % Mo/Bd =
2. 0X 107 I EE AL R A BBIK80%. LB n-CeH,,OH/B HIB &4 18 B 404K B Ak 5 B
HFIH.
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Fig. 1 The effect of the additive amount of n-CéH,,OH  Fig, 2 The effect of values of Mo/Bd molar ratio on
in BF,+OEt, on polymerization activity and (%3 conversion and (%)
additive order: Bd—~Al—-Mo—BH; B/Mo= Mo-Al-n-C,H,;OH/B(BH) system n-C,H,,
1.0; Al/Mo=50 OH/B=1.0; B/Mo=:1. 0; Al/Mo=50
(3)¥ HO—@ /BF; -OEL, B &M (BAH KR 7T Mo—Al K%
CH,

&1, Al A4 B AIR.#725 % AIR,OR' ML TEVER —E BERRE, HFIANHFHK « L5

wRgE —0—O > B, MACEEHMAE S BE. B, 7 BF,-OBu A AR F
B LR R (BARD , 6 LA B 2, B 4 FHE 2 T B bk OL2). % Mo/
Bd=83X107'8, RAS/MF, T A HALRATIA70% , B 65 48 5/t 7 & HUBEO87 3. T
KRR, 8RBT IRR, 57 BAH 4 RH I, RACTE LR S . H U0 Epysh
BF 000 9 15 4 B R B9 SRR 5 RO, 7E Mo/Bd =2. 0X 1074, 50°C , B & S/h B, # fb ik
90%% B 45321 5N ) 507 SEBE A SCRF B 3 55 2 AL TS HER T — 1. R
LR BFSE S R, TLUR H A9 3LAE] Mo  ALB e R AL TTLUEW, B
BB 5T EEHOMAR, EOH LR Mo f9 5H KM,

Tab. 2 The catalytic activity of Mo—Al-HO-—@ / BF,*OEt, system*

CH,
1 0,
nversion (%) B/Mo| 1.0 1.5 2.0 2.5 3.0 3.5
m-methyl phenol/B
1.0 48 7 70 68 66 7 7
1.5 48 7 70 69 68 70 58
2.0 48 69 73 67 7 73 68
2.5 48 7 69 68 7 68 70
3.0 48 69 69 67 50 . 63 62
3.5 48 54 69 65 49 48 37

# Mo/Bd=8X10"%; Al/Mo=60; Additive order; Bd-—+Al->-Mo—~BAH



388 B 2 T ¥ # 19934F

2. Rertrkm
Mo-Al Zuth REMB=HBE - HRTREXGMNERAELELE. REWD) TR

BRI w LR,
(OREEE BT LR 2 MIDSHUF A Bd—~
¢ Mo—~BH—~AL T b.c fIkHEF % Bd—~Al->~Mo—>
BH, 81 5 L, 56 0 Mo B EH 9 BT S5 im Al ¢4
EE, X EH T mMERMERNPARBERRES Mo
RNERBEMHLEY . HRT EEP OB d
& b.c iﬂﬂ JE? n-CsHy, ’OH/Bﬁﬁj(9ﬁﬁ B/Mo
ENX, REERBEERE. b F 2-CH,OH/B {H1#
N\ XRAYBH FRAERERORETERD T
60 20 "‘;/M“ 80 100 AgEHTON, TERE—EBRMIXHREFSS
° %45, B, EHM B/Mo EE&E # »n-C,H,;,OH/B
Fig. 3 The ef.fect of the val.ue <.>f B/M.o'mo- =1.08t,B/Mo>1. 0,k By AL B 2B TR, 3
lar ratio on polymerization activity Bﬂ ﬂt E"T BH &(J Lewis & ﬁ m % 1E§§v i E n-CeH,,

Mo-Al-n-C,H,;, OH/B system; Al/

Conv ersion(%)

s 8 s

Mo—50 OH/B=2. 0(#h £ C) i}, B/Mo HX EHEHAK,
a n-CH,OH/B=1.0, Bi~Mo— WLFABLE} BH @ Lewis MY LLBGE R, SLES, FEH B/
BH--Al Mo E#¥mn, UL EHMERER, ITERH TSR
bn-CiH,OH/B=1.0, Bd~Al=-Mo @) BH g B F#H.CAEHBT T ZMakmEn
:::H OBz 0, e ALt B NTTREE T A& ERATH.

e o ° (O4FR WMEFR,REYHEEREG

K Mo/Bd {E R I T 3 38 0, 33X 2 05 4 o L R0
R FEERRER EERBHER. R3PFAT Z Mo/Bd=2. 0X 107 ‘i B/Mo {HX}
(A W. B/Mo (B34 K , ()R /] in-CH,,OH/B ¥k, (1) K. 8] BH 84 Lewis B4
A, T RHAR EEHB Y. 34 F Mo-Al-BAH tk & ,B/Mo {H7E0. 5—2. STEE A K
B IRSWH S FRAMME(LED, E—PIEELT B AAMRERBIEHNER.

Tab. 3 The effect of the amount of BF,*OEt on (7)°

1(dl/g)
B/Mo 0 0.5 1.0 3.0 5.0 10.0
n-octyl alcohol/B
1.0 6. 09 5. 91 5.72 5. 45 4.87 4.17
2.0 6. 09 6.51 6. 24 5.59 5.53 5. 40

* Mo-Al-BH system

Tab. 4 The amount of B and molecular distribution”

Conversion (% )| 10.9 10.3 9.5 9.0 9.2 12.6
B/Mo 0.5 1.0 1.5 2.0 2.5 3.0
M,/M, 1.30 1.45 1.46 1.49 1.57 1.52

* Mo-Al-BAH system; H()-@ /B=1.0; Mo/Bd=1.5X107*

CH,
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OFEYH ML RSHARRE B & »-CH,OH AR M1, -1 S E. BIER
8 ,B/Mo {E*ﬂ n-CsH,;,OH/B {EX‘TF%I J—%nﬁé‘ﬁ?ﬂﬁ?ﬁt

Tab. § The content of 1. 2-unit of poly butadine in varied B/Mo values and n-C,H,,;OH/B values*®

2-(%)
B/Mo 0 0.5 1.0 3.0 5.0 10.0

n-C,H,,OH/B

1.0 ’ 85.0 90.0 88.9 88.5 89.8 89.8

2.0 85.0 86. 7 89.9 89.6 88.3 87.7

# Mo-Al-BH system
3. MEFEREWEAR
FRAALEEREARRT _SWEER A2 — Hl To F& LML, S BB
T HREARE. RS M AR B RE &, R FH=E—EREH LR
TR R — e B BER SUBE I, BUA T AR N THERE . 3 K R RS .
#2303 Mo-Al ZTiE & UK Mo-Al-B =0 R & B 1, 2- 8 T 4R BERE#E 17 BB
B (G %A HT85, 7 Mo/Bd=2.0X 107,50 'CH}, A ¥ i BF:-OEt, Mk & >4
TBEBE(RFK6).

Tab. 6 The amount of B and the gel content *

B/Mo 0 6 14 18

G(%) 0 0.7 1.6 1.4

# Mo-Al-B system

BERCAY 7= A BB IR AY Lewis MU S B, I TIEEXFER, UEPR IHEEFR,
ZR =R 5 MoClL N #9748 4407, R in B 46, M & ik REBEHE S
BEBRERBETIN BENAR. FRENFHEMNOBE. REPMMEFR.ZRS
MoCls R 7= 4y 40 i 09 A Ab Ak R R o AR BRI, TO ML BRI M TN R R = M Z AL
RENERESYPHNERT —ERABER. I B, EEERREFERAEE, IR
SYPRBESBRUAE YW, B EMILH Lewis BRYEM M, =+ 5= L& 5.

W ASBFREE20 Ch, TiRR Mo-Al 5Tk R, X & Mo-Al-BAH =Tk EHH
BRAER . ERRTRS BRTHTERRYFEE, TR E BELCHNEKRKERT AR
A5 3 3t 33 47 25 2 AL 58 R RE , B B B A A 2L B IR A LR Mo RBRVEBIRAY Lewis
R.AHTRERYD FHPHZABMNER LASH. AR UBRBRENRER T, HMW
FIRREHTERTRATWI, RE B~ KT ZHENERE TR YT
BE.

L& LFTR, I b0 BF; -OE, S E¥ B (R A HEO MRS Y, HHEREERIIRT &
RAHEEAE B RH Lewis RABHRSBERERERN X ERE HXER
£ RVEA BT KR TR R MU TE.
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Tab. 7 The G value of varied catalytic systems
%)
Al/Mo 5, 30 40 50 60 80 90
Catalyst ;
@ COOH/MoCl,=1.0
— 0 — — 0 — 0
~+ethyl acetate
ON @ COOH/MoCl,=1.0
- 7.-99 - bt 12.9 bl 7.61
+ethyl acetate
CH,COOH/MoCl;=6. 0
0 — — 0 — 0 -
+toluene
CF,COOH/MoCl;=6. 0
0.59 el — 1. 40 — 1. 98 —_
+toluene
CF,COOH/MoCl,=6. 0
0.59 — 0. 80 —_ — 0.51 bl
+ethyl acetate
Tab. 8 The G(%) value of varied catalytic systems polymerization temperature; 20 C
Polymerization time (min) 120 130 140 150 173 183 190 200
Mo-Al — 3.9 — 6.8 4.3 9.7 17.9 18.6
Mo-Al-BAH 5.2 3.2 2.3 7.1 5.6 8.8 5.5 13.0

£ % X M
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THE EFFECT OF BF;-OEt, ON SYNTHESIZING 1,2-POLYBUTADIENE
WITH MOLYBDENUM CATALYST SYSTEM

YANG Yuwei, XIN Haobo, TANG Xueming
(Qingdao Institute of Chemical Technology, Qingdao, Post code; 266042)

ABSTRACT
By adding BF, - OEt? (B) and its derivatives to the MoCl; (C;H,;s COO ),-(i-Bu ),
MO—@ (Mo-Al) two-component catalyst system of 'synthesizing 1, 2-polybutadi-
C

H,
ene with hydrogasoline as solvent, the catalytic activity was influenced remarkably. By adding

the product of HO—@ / BF,-OEt,=1. 0 to the catalyst system, the highest catalyt-
CH, *

ic activity of molybdenum carboxylate system was obtained for the first time. A conversion of
more than 70% butadiene (Bd) was achieved with Mo/Bd=8. 0 X107°(molar ratio) at 50 C
for 5hr. The conditions to produce the gel were preliminarily thrashed out in synthesizing 1,
2-polybutadiene with molybdenum catalyst system, and the reasons of producing the gel was
inferred. The influence of the polymerization conditions on catalytic activity, molecular
weight and microstructure was also investigated.

Key words Ziegler-Natta polymerization, Molybdenum catalyst system, l,Z-Polybu\ta-
diene, Effect of BF;+OEt,, Gel » '





