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Influence of Methanol-Decomposition in the Side-Chain
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Abstract—In order to investigate the role of methanol-decomposition in the side-chain alkylation of toluene with
methanol, methanol-decomposition was carried out on alkali-ion exchanged zeolites X with or without boron. Yield of
formaldehyde which has been known as a true alkylating reagent in the side-chain alkylation was decreased with in-
crease of radius of cation exchanged, but seemed to be independent on the presence of boron. it was characteristic that
boron led to suppress the further decomposition of formaldehyde to carbon monoxide. According to these results, it
was suggested that the increase of styrene-yield on the alkali-ion exchanged zeolites X was mainly influenced by the
adsorption configuration of toluene rather than the yield of formaldehyde.
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Fig. 1. Effect of reaction temperature on met-
hanol conversion and selectivity of for-
maldehyde (FA) and carbon monoxide
(CO) over KX zeolite: contact time=20g-
cat-hr/mol.
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Fig. 2. Effect of contact time on methanol con-

version and selectivity of formaldehyde
(FA) and carbon monoxide (CO) over KX
zeolite; reaction temp. =420°C.
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Table 1. Activities of alkali-cation exchanged zeolite X on methanol-decomposition*.

Product yield (%)

Catalysts Conversion

(%) FA CO DME Methane Unknowns
LiX 58 14 0 21 7 16
NaX 42 10 0 15 5 12
KX 48 15 20 — 0 13
RbX 52 7 34 - 0 11
CsX 57 4 42 — 0 11

*data at time-on-stream of 4 hour, reaction temp. =420°C, contact time = g-cat-hr/mol.

**nearly zero
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Fig. 3. Yield of styrene (ref. 7) and formaldehyde
on alkali ion exchanged zeolites; reaction
temp. =420°C, contact time=20 g-cat-
hr/mol.
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Fig. 4. Effect of boron-addition on the yield of
styrene (ref. 7) and that of formaldehyde
and carbon monoxide: catalyst, KX and
KBX; reaction temp. =420°C, contact
time =20 g-cat hr/mol.
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Fig. 5. Effect of boron-addition on the yield of
styrene (ref. 7) and that of formaldehyde
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RbBX; reaction temp.=420°C, contact
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Table 2. Activities for the alkylation of toluene and the methanol-decomposition,

Yield(%)
Catalysts Methanol-decomposition Toluene-alkylation*
FA Co DME Methane Styrene Ethylbenzene  Xylene
LiX 14 0 21 7 0 0 12
NaX 10 0 15 5 0 0 5
KX 15 20 —- 0 5 4 -
KBX 14 4 - 0 6 2 -
RbX 7 34 - 0 2 10 -
RbBX 8 27 - 0 9 5 —
CsX 4 42 — 0 3 7 -
CsBX 7 31 - 0 14 6 —

*reference 7
**nearly zero
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