Polymer(Korea). Published by the Polymer Society of Korea

Vol. 9, No. 6, 1985

9§ A3} Isotactic Polypropylene Of|

et A :

(1)

IPP 2| 43|

TR L

g shetgatst

Studies on Chlorinated Isotactic Polypropylene (I);
Chlorination of IPP

In Hwan Park, Jin Churl Jung, and Ki Suck Maeng*

Korea Research Institute of Chemical Technology
*Dept. of Chemical Engineering, Chung Nam University
(Received October 17, 1985)

Abstract: Isotactic polypropylene (MI =

7.7 g 10 min. and M,,

= 150,000 g/mol) was

chlorinated in the presence of ditertiary butyl peroxide (DTBP) in chlorobenzene. In this
chlorination the degree of chlorination was always kept below 40% w/w. With increase of
chlorine flow rate the reaction rate was increased, but the amount of unreacted chlorine
escaping from the reactor was also increased, and the more DTBP added, the greater
reaction rate resulted. Even at the same addition rate of chlorine the reaction rate was in-
creased with initial IPP concentration. In the temperature range 110-130°C, the reaction
slowed down as the temperature was raised.
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Fig. 1. Apparatus for measurement of chlorine

2-1. X = solubility in various org. solvents.
2-1-1. IPP 1. gas burret 2. sampling syringe
Hebfrsh(F) A2 MP 160C, Hxbg 3. absorbing flask 4. temp. controller
150,000 (g/mol), ZAA3I% 80%, vlZF 0.926, 5. magnetic stirrer
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Table 1. Experimentally Measured Amounts of Unreacted Chlorine in Chlorination

reaction time.
rate . 48ml/hr
rate . 58ml/hr
rate . 79ml/hr

of IPP

Chlorine flow rate Reaction Total chlorine

Chlorine content

Amounts of unreacted Unreacted chlorine

(ml/min, 20C ) time (hr) introduced(ml) measured,Wt% (ml) chlorine, ml(V %) per hr (ml/hr)
48 0.3 864 - 170(19.7) 566
0.7 2,016 - 290(14 4) 300
1.2 3,456 - 25( 9.4) 70
58 1.0 3,480 4.9(1,659) 00(11.5) 400
2.0 6, 960 8.7(2.946) 610( 8.8) 210
3.0 10,440 12.4(4,199) 700( 6.7) 100
79 1.0 4,740 6.7(2,268) 600(12.7) 600
2.0 9,480 11.8(3,996) 1,000 (10. 5) 400
3.0 14, 820 16.5 (5,587) 1,200( 8.4) 200
4.0 18, 960 19.5(6,603) 1,300( 6. 8) 100
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Fig. 7. Effect of initial activator conc. upon
reaction rate in chlorination of IPP.
*reaction condition :

reaction temp. . 110C

chlorine flow rate (20C) : 79ml/min
initial IPP conc. : 2.38 mol/1

IPP MI : 7.7 (g/10 min)
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Table 2. Physical Properties of Solvents Fig. 10. Effect of initial IPP conc. upon reaction
Solvent Boiling point () Solubility rate in chlorination of IPP.
parameter *reaction condition ;
mono-chlorobenzene 131-132 9.5 reaction temp. . 110C
ortho-dichlorobenzene 180.5 10.0 chlorine flow rate (20C) : 79ml/min
1,2.4-trichlorobenzene 213 - IPP MI : 7.7 (g/10min)
tetrachloroethylene 121 9.7 activator conc. . 5.48X107*mol/!
1,1,2-trichloroethane 113-114 9.6 O * initial IPP conc. : 2.38mol/1
1,2-dichloroethane 3 - A initial IPP conc. @ 1.67mol/l
1,1,2,2- tetrachloroethane 146.5 8.7 O : initial IPP conc. : 1.19mol/1
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Fig. 11. Initial reaction rate as a function of
initial IPP conc.
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Fig. 12. Effect of temp. upon reaction rate in

chlorination of IPP.
*reaction condition :

chlorine flow rate(20C) : 79 ml/min
initial IPP conc. : 2.38 mol/1

IPP MI : 7.7(g/10 min)

activator conc. . 5.48X107*mol/1

O : reaction temp. . 110

A reaction temp. . 120C

O : reaction temp. . 130C
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