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Influence of Stirring on Exothermic Rate of Liquid-liquid Reactions (2)*
— Polymerization of Epichlorohydrin —**

by Yasuhiro FusiMoTO***

Abstract: In the previous paper, nitration of benzene and neutralization were reported with ref-
erence to the effect of mode and rate of stirring on the thermal behaviors of exothermic chemical
reaction. A reaction calorimeter RC1 was used to evaluate reaction heat and tempareture rise under
different operating conditions of stirring rate, cooling capacity and dosing rate.

This paper reports influence of stirring rate on the exothermic rate of epichlorohydrin polymer-
ization using the reaction calorimeter RCI1.

The polymerization runs under the condition that 60% hydrogen peroxychloride aqueous solution
(60% HClOy) is fed into the reactor supplied with the mixture of epichlorohydrin and water either
with isothermal mode or with adiabatic mode both with several stirring rates (from 40 rpm to 120
rpm).

In case of isothermal mode (reaction temperature control mode), as the stirring rate becomes
slower, the heat generation while dosing HClO4 decreases. And the heat generation after the dosing
has the maximum value for 60 rpm of stirring rate. Higher concentration of epichlorohydrin is
detected in the reactor for 60 rpm of stirring rate than for 120 rpm.

When the control mode is switched into adiabatic mode after dosing HCIOy,, for 120 rpm of stirring
rate, reaction temperature rises up to 95°C within 20 minutes after dosing. Yet the exothermic
reaction can be controlled safely by changing the control mode from adiabatic mode to reaction
temperature control mode again when the temperature goes up to over 95°C. For 60 rpm of stirring
rate in the same procedure, reaction temperature rises up to 95°C within 15 minutes after dosing,
and the reactants cannot be cooled down by changing the temperature control mode. In spite of
changing the control mode, the reaction temperature goes up to over 100°C. The reaction is quenched
only by adding 300g of water.

Keywords; Runaway reaction, Reaction calorimeter, RC1, Polymerization, Epichlorohydrin, Stir-
ring rate, Heat generation, Exothermic reaction
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HCl1O4 + H20 —p»= H30'+ ClO4

CH2Cl1 -CH -/CHZ + H3O+ —» CH2(Cl - (FH - CHE
N OH (EPh)

CH2Cl-CH - CH2 + EPln —#» EPlntt
N/
EPIn + 2H20 —» EPL+-OH + H3O'

7277,
+
EPl. = CHzCI-(IJH-CHz O—(lJHz-CH%
OH CH2Cl  “/n

Fig. 1  Polymerization of epichlorohydrin.
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Table 1  Conditions of polymerization.

ERRIEDRERRS
Epichlorohydrin o1 litre
Water 1 40g
60% HClO4 : 20g
Dosing rate : 2 g/min
Stirring rate : 40~120 rpm
Initial temperature : 60°C
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Fig. 3 Heat flow profile for 120 rpm of stirring rate.
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Fig. 4 Effect of stirring rate on reaction heat while
dosing HCIO,.
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Fig. 5 Effect of stirring rate on heat flow 30 min. after
dosing of HCIO4.
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Fig. 6 Concentration of epichlorohydrin.
FEiEfmezesonk MY > OBE

DT, RBIEL LT, REETIIZ  BIERBEERM
T 1430 0B L7 OBGRIR Z V7,

B REEEIR THRORBOEFIHMP L 2R
D, BEEEEE 120 rpm 2 LRI T &, BRRT
35 2RBDBEIML T I EPRTER, 60 rpm
5% B 7 BRI LT 5,

BEEEE ST 60 rpm & 120 rpm 2B WT, FEEDT
Yrsunb M) y0REETA /0w 774—T
SR LI A, Fig. 6 DX ic, BHHEE 60 rpm
NFHH, TEZurk F) COBENEWC & ITER
T&7,

DEnEic o wTERNLHME2RA 2 L, BHPE
BE 60 rpm LI EiZ2DWTid, BB kBl
HolT, WLABEREL2zEZunk FY) o
HFF v PRBNITHER L T EEINES L b9,
BEEmLTcLiEsidsFtrzszoot Py
CEDRISHHENEEZT, HRELT, HGo 10
ST BIT B REBEIFLT S LHHTE L, ZDR

EEREWMEHMPITHRSE NIIS-RR-96 (1997)

120~ 300 ml of water added for quenching

for 60 rpm of stirrling rate
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Fig. 7 Reaction temperature in adiabatic control
mode.
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