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Study of effects of the “diphenol” on the

polymerization of butadiene by Nickel catalyst

ABSTRACT

With diphenol as the fourth component, the solubility of
BFs in gasoline was increased, the high-activity-range of
Al/B mole ratio was widened, so the moIeéular weight of
polymer was regulated. The behavior of butadiene
polymerization with Ni (naph):-Al{(i-Bu)3;-BF; «OEt,~diphenol
Ni (naph)2-Al (i-Bu)3-BF; * OEt;- ( “diphenol” -ROH) catalytic
system were investigated in the present work. The effects
of polymerization conditions on the catalytic, the
molecular weight as well as the kinetics behavior of two
catalytic systems were examined.

“diphenol” and “diphenol” -ROH catalytic system showed
higher catalytic activity than the traditional catalytic
activity at wider Al/Bmole ratio rang from 0. 2-2. 0. In each
system, the value of the intrinsic viscosity could be
changed easily in 0.6-4.5 d1/g by increasing Al/B mole
ratio.

By FT-IR, it was found that the microstructure of two
catalytic system were high-cisl, 4-polybutadiene.

The studying results showed that the kinetics behavior
of two systems belonged to the polymerization with quick
initiation, successive propagation and no termination. In
the i1ncipient period of polymerization, the order of

polymeric velocity to monomer concentration was 1. The



apparent  activation energy was 28.7KJ/mol and
29.6KJ/mol , the efficiency of the catalyst was about
10%, the active center concentration was 1.89 *10 *mol/1 and

2.36 *10° mol/l in “diphenol ” and “ diphenol ” -ROH

catalytic system respectively.

Keywords:2, 2'-methylene-di (4-methyl-6-tert-butylphenol),
nickel catalytic system, molecular weight,

cis—1,4-Polybutadiene, polymeric activity
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Fig.1-1 Effect of Al/B mole ratio on conversion
of monomer (C %) with different 2246/B mole
ratto in Ni1-Al-B-2246 system
Polymerization condition: AUNi=8; Ni/Bd=1*10";
[Bd}=14g/100ml; 60°C: 4h
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Fig.1-2 Effect of Al/B mole ratio on conversion
of monomer (C %) with different 2246/B mole
ratio in N1-Al-B-2246 system
Polymerization condition: AlVNi=8; Ni/Bd=1*10"
Other conditions are the same as in Fig.1-1
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Fig.1-3 Effect of Al/B mole ratto on conversion
of monomer (C %) with different AYN1 mole
ratio in N1-Al-B-2246 system
Polymerization condition: ; Ni/Bd=1*10"; 2246/B=|
Other conditions are the same as 1n Fig. 1-1
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Fig 1-4  Effect of AVB rnule rat1io on conversion monomer (C %)
With difterent Ni/Bd mole ratio in Ni-Al-B-2246 system
Polymerization condition: AVBd =4 8*10™; 2246/B-1

Other conditions are the same as in Fig. 1-1
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Fig 2-1 Effect of Al/B mole ratio on [ n with
different AI/N1 mole ratio in Ni-Al-B-2246 system
Polymerization condition: Ni/Bd=1*107;
2246/B=1; [Bd}=14g/100m}l; 60°C; 4h
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Fig.2-2  Effect of Al/B mole ratio on [ 1 Jwith

different 2246/B mole ratio in Ni-Al-B-2246 system
Polymerization condition: Nv/Bd=1*10"; Al/Ni=8
Other conditions are the same as in Fig.2-1
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Fig.2-3  Effect of AI/B mole ratio on | 1 Jwith
different 2246/B mole ratio in Ni-Al-B-2246 system
Polymerization condition: Ni/Bd=1*10"; AINi=8
Other conditions are the same as in Fig 2-1
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Fig.2-4 Effect of Al/B mole ratio on [ n Jwith
different N1/Bd mole ratio in Ni-Al-B-2246 system
Polymerization condition: AlBd =4.8*%107;
Other conditions are the same as in Fig.2-1
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Tab 2-1 Comparison of gel content

AL/B L 0.3 0.6 0.9 1.2 1.5 1.8
m“%amm__m”m“_.mmwm_mm___m_
AR (%)
WEAE %) | 027 047 030 059 068 095

024 060 052 059 08I 1.25

Polymerization conditions: Ni/Bd=1*10"; Al/Ni=8
2246/B=1; [Bd}=14g/100mi; 60°C; 4h
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Fig.3-1  Polymenzation ttime-polymer concentration
kinetics curves in Ni-Al-B-2246 system
Polymerization condition: AlI/Ni=8 ; Ni/Bd=1*10"
Al/B=1, 2246/B=1; {Bd}=14g/100ml

T(C): ¢ 20 ® 30 o 40 x 50 = 60



32 i 1. it %

Bz LR, OO W A, HBTESm &, &Y
YEC T

Wi Kagiyva By X, FRARS Wi aEmR )T (R 55 I B
R f . HESY G M i o EERIM LR ML, MHihsk N
ka3 B 3-1 WTRLE I, 4 20-50°CitIHN, BB 4 40%LL |,
RN IR eR 3 N Bk, W&t LR R B B BBl i
JER) Tl ehiigaRi. Az S T R840 B, Xy (1) U8 N .

(Mo ]=R,  t (2)

PG UESE T AR R ICFR BV BREE S, M9 RNk
Pl —EHFRZNG, BT PRIREERG. Bk KBiAg T
Wor FYHEEINE, S BUREN BRI N . ABh ) FRT AN T
BOVHIH GRS B AT )™ 150 J) b 38, Ni—A1—B—x%
BHEAL AR R A A PIHIEIRG R . &, BHEMK. B&ILRx
w

3.2 R UK TR

3. 2. 1 WARIR) e Y 25 5

0.90

0.80}
0.70

i; 0.60}

|
o 0.50¢}
=

v D_40}
0.30
0.26
0.10}

0.00

0 ; é ll2 llﬁ 2.0
Fig.3-2  The effect of temperature on —In(1-C) in Ni-Al-B-2246 system
Polymerization conditions are the same as in Fig.3-1
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different temperature 1n Ni-Al-B-ROH system
Polymerization conditions are the same as Fig 6-1

T(C): «20 = 40 a 60

CRTGPETPOIREEICT, MBI K=K [C'Y, W IFE M B2 K-l R
Ko, HAEATE6-2. MEFR, KGEMEEETSmEN.

Table 6-2  The values of K, at the different temperature
T CC) 50
K10~

( I/mol.min)

- A

1.63 1.99 3.49 4.94 6.05
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Table7-1 The microstructure in several different catalytic systems
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Fig.7-1 FT-IRof Ni-Al-B system
Polymerization condition: AVNi=8; Ni/Bd=1*10;
AI/B=0.5; [Bd}=14g/100mi; 60°C: 4h
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Fig7-2 FT-IRof Ni-Al-B- ROH system
Polymerization condition: AVNi=8; Ni/Bd=1*10";
ROH/B=1; AVB=1; [Bd}=14g/100ml; 60C; 4h
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Fig7-3 FT-IRof Ni-Al-B-2264 system
Polymerization condition: AVNi=8; Ni/Bd=1*10"
2264/B=1; AUB=0.5: [Bd}=14g/100mi: 60°C; 4h
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Fig7-4 FT-IRof Ni-A-B{2264+ROH) system
Polymerization condition: AI/Ni=8; Ni/Bd=1*10"*; AVB=0.5;
(2264+ROH)/B=1; 2264/ROH=80/20; [Bd]=14g/100ml; 60°C; 4h
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