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Abstract: The synthesis of epichlorohydrin was carried out by the epoxidation of allyl chloride with tert-butyl
hydroperoxide(TBHP) over silica supported molybdenum catalyst. Kinetic study was perfomed at 60-80°C and 10 atm
with the molar ratio of TBHP/Allyl chloride between 0.01 and 0.1 in a batch reactor. The epoxidation of allyl chloride
was inhibited by tert-butyl alcohol and kinetic data could be represented by Michaelis-Meten type rate equation. The re-
action mechanism could be explained by the combination of reversible adsorption of TBHP and tert-butyl alcohol accom-
panied by reaction of allyl chloride with TBHP adsorbed on Mo/SiO, catalyst.
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Fig. 1. Experimental apparatus for liquid phase re-
actions R : reactor, P : high pressure regula-
tor, T : TBHP pot, H : electric heater, CV :
check valve, RV : relief valve, MV1, 2 . me-
tering valve, BV : ball valve, TIC : temp. in-
dicating controller, H.M.: hot plate and
magnetic stirrer, PI : pressure indicator.
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Fig. 2. The variation of decomposition ratio of
TBHP by time passage([ TBHP],=0.388 M,
Catalysts 1g, solvent 1,1,2,2-tetrachl-
oroethane, P=10 atm, temp.: O ; 90T, o
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Fig. 3. Variation of the concentration of TBHP with
reaction time ([ACJ,=3.88M, [TBHP],=0.
194M).
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Fig. 4. Variation of the concentration of EPCH with
reaction time ([ACJ,=3.88M, [TBHP],=0.
194M).
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Fig. 5. First—order kinetic plot of decay of [TBHP]
with time at various [ TBHP], concentration

and 60°C.
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Fig. 6. First-order kinetic plot of decay of [ TBHP]
with time at various [ TBHP], concentration
and 70°C.
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Fig. 7. First-order kinetic plot of decay of [TBHP]
with time at various [ TBHP], concentration
and 80°C.
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Table 1. Observed First-order Rate Constants(k,,)
for the Epoxidation of Allylchloride at Var-
ious Initial TBHP Concentrations and Tem-

peratures
Temp. [TBHP], Kops X 10° | 1/kops X 1073
(C) (M) (min™") (min)
60 0.0485 7.69 1.30
0.0969 5.52 1.81
0.1940 2.99 3.35 -
0.3880 1.75 5.71
70 0.0485 15.40 0.65
0.0969 8.55 1.17
0.1940 4.29 2.33
0.3880 2.60 3.85
80 0.0485 21.3 0.47
0.0969 13.6 0.74
0.1940 8.26 1.21
0.3880 4.10 2.44

Concentration of EPCH [M]
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Fig. 8. The effect of TBA on epoxidation of
allylchloride with TBHP by different initial
concentration of TBA at 70°C([AC],=3.
88M, [TBHP],=0.388M).
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Table 2. Calculated Values of 1/k, and K,/k, from
Equation (6) and (7)
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(Intercept) (Slope)
60 1326+55 61.61+4.0 7.38
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Table 3. Calculated Values of 1/K, and K,/k, from
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