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Abstract—Sulfonated Poly(styrene-co-divinylbenzene) resin catalysts were prepared to have two dif-
ferent types of sulfonic acid group distribution: the one having sulfonic acid group distributed uniformly
throughout gelular microparticles, the other having sulfonic acid group located mainly at the exterior
surface of gelular microparticles. MTBE synthesis and cracking reaction were carried out on the cata-
lysts, and the changes in characteristics of the reactions with sulfonic acid group distributions were investi-
gated. The activity and selectivity of the reactions were always much higher on the catalyst having
sulfonic acid group outside the gelular microparticles(type E catalyst) than on the one with uniform
distribution(type A catalyst), and this was thought to be due to gelular microparticle diffusion limitation
and secondary reaction on the sulfonic acid group within gelular particles.
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Tabl 1. Symbols and sulfonic acid group capacity of
the macroporous resin catalysts having type A
and type E distribution

Type* Symbol —SO;H group capacity(meq./g)

A A-1 2.56
A-2 245
A-3 2.07
A-4 1.95
A-5 1.53
A-6 1.39
A7 0.92
E E-1 0.89
E-2 0.86
E-3 0.74
E-4 0.64

*Type A catalysts have sulfonic acid group distributed
uniformly throughout gelular microparticles, while in
the type E catalysts sulfonic acid group locates mainly
at the exterior surface of the gelular particles.
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Table 2. Dependence of reaction rate of MTBE synthe-
sis on the types of porous resin catalysts
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Table 3. Dependence of the reaction rate of methanol
conversion in MTBE synthesis on the types

Catalyst Rate(mole MTBE/eq. sec) X 10° of porous resin catalysts
A-l 0.56 Catalyst Rate(mole CH;OH/eq. sec) X 10°
A2 0.54 Al 0.73
A3 057 o b
A4 0.95 A3 0.74
A5 0.56 Ad 0.72
A6 0.52 A5 077
A7 054 A6 073
o oo A7 0.74
- ' E-1 0.94
E-3 1.05 E-2 0.96
E-4 1.07 E-3 102
E-4 1.02
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Table 4. Summarized data of MTBE cracking on the
porous resin catalysts having a type A or E
sulfonic acid group distribution

Rate(mole MTBE/ Isobutylene Methanol

Catalyst
) eq. sec) X 10? selectivity* selectivity**

A-1 1.62 0.94 0.88
A-2 1.64 0.94 0.89
A-3 1.63 0.95 0.90
A4 1.67 0.94 0.87
A-5 1.70 0.95 0.87
A-6 1.68 0.96 0.88
A-7 1.71 0.95 0.90
E-1 2.54 1.00 0.98
E-2 2.61 1.00 0.99
E-3 2.68 1.00 1.00
E4 2.77 1.00 1.00

*The mole ratio of the produced isobutylene to the
reacted MTBE.

**The mole ratio of the produced methanol to the rea-
cted MTBE.
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Fig. 2. Changes in selectivities for isobutylene and
methanol with conversion on the A-1 porous res-

in catalyst.
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Fig. 3. Changes in selectivities for isobutylene and
methanol with conversion on the E-1 porous res-
in catalyst.
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