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Kinetics of the Saponification of Propylene-chlorohydrin
in Ca(OH)5 Solution and in Lime Milk

Kan-ichi Uchida
Kenji Sadahiro
Toru Fujii

(1} The kinetics of the saponification of propylene chlorohydrin both in Ca(OH)s aquous solution and in

lime milk was studied by a batch reactor.

(2) In Ca(OH)g aquous solution, the data fitted the rate equation which is the fiirst-order with respect to

propylene chlrohydrin and Ca(OH)9o respectively.

The reaction velocity constant was obtained as follows:

@ -Isomer : kg =2.18 x 1016 exp(—20,300/RT) 1/mole/min
B -Isomar : ko’ =8.73 x 1015 exp (—20,300/RT) 1/mole/min

(8) In lime milk, the rate-controlling step was found not in rhe solution process of Ca(OH)2 solid but

in the reaction betweeu propylene chlorohydrin and Ca(OH)2 aquous solution.

constant was obtained as follows:

The reaction velocity

@ -Isomer : k1 =2.63x 102 exp(—17,500/RT) min~1
B -Isomer : k1 =1.09 x 1022 exp(—17,500/RT) min~1
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Table 1 Saponification Data of & -Isomer at 30°C

time 0.0 1.5

3.0 4.5 9.0

Ca x 102 |1,495(1.157/0.977|0.851:0.787|0.729/0.697

Cp x 102 [0.461/0.292{0.202/0.139 ]0 107|0.078/0.062!

Table 2

R ]
time 00\501106i150l200\|300|400
C x 102 166011 338 1. 120102&1 942.0.8300.768
Cyx102 0. 433lo 3220.2130. 157 0.12400. 0680.037
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Saponification Data of a-Isomer at 20°C

Saponification Data of g -Isomer at 25°C

Table 3
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4.0 | 6.0

1 ‘
time '00 2.0 8.0 110.0 12.0

Cax102 | 2 725'2 225 1. 925 1.721 1. 5851 4971.401

Cpx102 (} 827 0.577,0. 427|0 325 0. 257ID 2130 165!
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Fig. 1 Saponification of P.C.H. in Ca(OH)g soln.
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Fig. 2 Relation between kg and Temp.
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Fig. 3 Effect of Agitation in Saponification
of «-P.C.H. in Lime Milk.
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Fig. 4 Effect of Agitation in Saponification
of «-P.CH. in Lime Milk.
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Fig. 5 Effect of Mol-Ratio in Sapponification
of «-P.CH. in Lime Milk.
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Fig. 6 Effect of Temp. in Saponification
of @-P.CH. in Lime Milk.
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Table 4 Saponification Data of @-Isomer
in Lime Milk at 20°C

t 1.0 | 2.0 | 3.0 l 4.0 | 5.0

0.0 6.0
0.2725\0.214110.1653\0.1313 0.10130.0841 0.0645

Cpx10 0.519010.4898l0.4654|0.4484l0.4334’0.4248!0.4150

CA x 10

Table 5 Saponification Data of @ -Isomer
in Lime Milk at 30°C

t 0 0.5 1.0 1.5 2.0 2.5 3.0
Cax10 0.2887|0.2092 0.1657,0.1347,0.1097,0.0872 0.0760
|
lCn % 10 0.2435]0.2037‘0-182010.1665!0. 1540I0.1427I0.1371
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Fig. T log Cao/Ca vs. time
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Fig. 8 Relation between ki and Temp.
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Table 6 Saponification Data of «-Isomer
in Lime Milk at 25°C

t 0 1.0 | 20 | 3.0 | 40 | 5.0 | 6.0
Ca  [0.4216(0.3126/0.2506{0.2072/0.1660,0.1526/0.1340
Cp  [0.2518/0.19730.1663|0.1446 0.12400.1178/0.1080

ki % 10(0.352*0.299 0.260 0.237 0.233 10,202 |0.191

|

* extrapolation value
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