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F‘4 Kinetic curves of the polymerization
at different catalyst concentrations
Polymn. conditions:1. [Nd] = 1.01%X10"*mol/],
V =257.8ml; 2. [Nd]=2.01X10"*mol/},V =
258.8ml; 3.[Nd] = 3.00%107*mol/l, V = 259.9
ml; 4. [Nd]=3.99%10"*mol/l, V = 261.7ml;
5. [Nd] =5.48X10"*mol/], V = 260.7ml; [M],
= 1.47mol/1, 50°C.
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Fig. 5 The plot of 1gR, vs. 1g[Nd]
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Tab. 1 Effect of catalyst concentration on polymerzation rate (50°C)

[Nd]x10*(mol/1) 5.48 5.15 4.49 3.99 3.00 2.01 1.01
R}¥.(mm/min) 36 31 28 26 17 13 6
R,XlO’(mOl/l/min) 1.95 1.70 1.52 1.40 0.92 0.71 0.33

* Mercury contraction rate
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Fig. 6 Kinetic curves of the polymerization x
at different monomer concentrations x 0 \ . R
Polymn. conditions: 1. [M], = 0.70mol/1,V= 1 2 3
259.4ml; 2. [M],=1.17mol/]l, V = 258.4ml; IM] (mol/L)
3. [M], =1.45mol/l, V = 258.2ml; 4. [M], =
2.55mol/1,V=259.5m];{Nd] = 5.15%X 10"*mol/l, Fig. 7 Relationship between
50°C. R, and [M]
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Tab. 2 Effect of monomer concentration on polymerization rate (50°C)

[M1,(mol/1) 0.70 1.17 1.45 2.01 2.55
R,.(mm/min) 14 22 31 42 52

R, % 10°(mol/l/min) 0.76 1.20 1.70 2.29 2.83
K(1/min) 1.08 1.03 1.17 1.14 1.11

K = R,/[M],%10°

24 REXESEENXR
B8 ARABE THRAINNFHE, K3 AMNUMERAHEE, hE 3 BUEE
RE 9 FiR lgK ~ 1/TArrhenius |, FHELNMAERBAUCRBNE L E Ea %



552 5 4 F % B 1995 4F

57.4kJ[mol, Rk, FEREMRFR_ I
K& BHIEREES PR E AR L
ERATHT ARG BEAEERER
(E, = 56+2kJ/mol), 1&TRATFT % &
= RIENHEEATNIRR GRS RO E L
H
s
QO l:
1 TE B
E |
e L
R ol
00510 15 20 25 30 35 B
Time(min)
[t { L
Fig. 8 Kinetic curves of the polymerization 3.1 3.2 3.3
at different polymerization temperatures 1000/ T (K)
Polymn. conditions: 1. 30°C, V = 252.3ml; 2.
40°C, V = 256.8ml; 3. 50°C, V = 258.2ml;{Nd] ~ Fig. 9 The Arrhenius plot of
= 5.15X10""mol/l, [M], = 1.46mol/l. 1g K vs. 1/T
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Tab. 3 Effect of temperature on polymerization rate

T(C) 30 40 45 50
R,.(mm/min) 7 15 23 31
R,%10°(mol/1/min) 0.40 0.84 1.26 1.70
K(1/min) 0.27 0.57 0.86 1.17

K = R,/[M1,X10°
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KINETICS OF POLYMERIZATION OF ISOPRENE WITH
Nd(OPri),Cl-AlEt, SOLUBLE CATALYST SYSTEM

I. A GENERAL KINETIC INVESTIGATION

CAI Xiaoping, GONG Zhi, WANG Fosong
(Changchun Institute of Applied Chemisiry, Academia Sinica, Changchun 130022)

ZHU Xinghao, LI Xiuhua
(Research Instituze of Jilin Chemical Indusiry Corporation, Jilin 132021)

Abstract The kinetics of the polymerization of isoprene with a soluble rare earth
catalyst system Nd(OPr'),Cl-AlEt; has been examined in a specially designed dila-
tometer. The polymerization process was characterized by a steady-state reaction wi-
thin the experimental range, and polymerization rate is first order in both the con-
centration of neodymium compound and monomer, that is, R, = —d[M]/d:1 = K,[Nd]
[M]. The apparent activation energy of isoprene polymerization has been found to
be 57.4KJ/mol in heptane.
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