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Abstract—Homogeneous liquid phase epoxidation of allyl chloride with tert-butyl hydroperoxide was carried
out in the presence of various Mo catalysts in a batch reactor. The reaction has been carried out at 533-
76C and 1 atm with 1.5X10"% mol/liter of catalyst in 1,1,2,2-tetrachloroethane solution. MoO.(acetylacetonate),
and MoCl; were found to be the most active and selective catalyst. The epoxidation was strongly inhibited
by Lewis base such as tert-butyl alcohol, pyridine and water. Kinetic data were obtained for the MoO.(acetyl-
acetonate). catalyst system and could be represented by Michaelis-Menten Kkinetics.
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Table 1. TON and selectivity data for various Mo cata-

lysts at 75°C
Catalyst TON(sec™!)  Selectivity(%) at
precursor TBHP ECH t=0 80%conversion
MoO,(acac),* 073 0.72 99 86.2
Mo(acetate) 064 0.63 99 70.6
Mo(CO)s 022 0.8 81 56.8
MoCls 069 068 99 88.3
MoS; 0.072 0036 50 276
(NH)eMo,0,,H,0 042 0017 41 10.2
*acetylacetonate
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Fig. 1.CO and CO; generation from CO ligand in
Mo(CO), with tert-butyl hydroperoxide at 76°C,
under N,.
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Fig. 2. Fourier transform infrared spectrum of reaction
mixture.
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Fig. 3. Catalyst poisoning curves by Lewis bases at 66°C.
Lewis base concentration=1.5X10"2M; -, without

catalyst and base; , with catalyst and pyridine; -,
with catalyst and water; -, with catalyst only.
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Table 2. Data for catalyst poisoning by Lewis bases at

66°C
Lewis base TONChr™) Selectivity(%)
TBHP ECH at t=0
- 0.59 0.59 100
pyridine 0.18 0.009 5
H,0 0.55 0.09 16
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Table 3. Kinetic constants of MoO;(actylacetonate),-catalyzed epoxidation of allyl chloride

Temperature %(mol/l/hr) k(hr™) M(!/mol) ki{sec™!) M[AC]S
349 39 —82 24 15.2 91.2
339 3.2 12 6.1 45.6
326 2.75 5.5 28 209
a= ki(ks+ki+ks)
kaks

[AC}y=38M, [Mo]y=15X10"*'M
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Fig. 4. Initial rate of epichlorohydrin formation vs. initial
tert-butyl hydroperoxide concentration plot.
349°K, 339°K, 326°K
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MoC1>Mo(acetate) ,>Mo(CO) > >MoS;>ammonium
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(3) = Lewis |7]el 93] ===
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