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Abstract: Dehydrogenation of methanol to produce formaldehyde was carried out over various silica-alumina cata-
lysts doped with alkali metals in a continuous flow system. The reaction was rather dependent on Lewis acid than Bron-
sted acid suggesting that dehydrogenation of methanol was an electronic reaction. The Bronsted acid sites on silica-
alumina were neutralized by doping with alkali metals, and the neutralization effect of Brénsted acid was dependent on
the electron-donating capacity of the dopant metals. Activation energy for dehydrogenation of methanol decreased

when Bronsted acid was neutralized by doping with K.
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Table 1. Surface Area of Various Silica-Alumina
Catalysts Used in This Experiment

Catalyst Surface area(m?*/g)
K(1.2)* 242
K(2.5) 227
K(3.6) 216
K(4.2) 179
K(5.8) 159
K(7.5) 154
K(9.2) 142
K(13.8) 136
Cs(12.2) 198

* Doping amount of alkalt metal in wt%
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A N, cylinder H : reactor

B : H, cylinder I : digital temperature controller
C :rotameter J . thermocouple

D : needle valve K : circulating pump

E ! heating band L :three-way valve

F . micropump M : condenser

G : feed tank N : soap flowmeter

Fig. 1. Schematic diagram of the experimental ap-
paratus.
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Table 2. Operating Condition of GC for Dehydro-
genation of Methanol

Porapak Q(3 m)+Porapak P(1 m)
SS(¢$3 mmx4m)
Injection temperatur 150 C

Packing material
Column

Oven temperature 95 C

Carrier gas N,
Flow rate 25 cc/min
Detector TCD
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* The data were normalized to the DME amount pro-

duced on pure silica-alumina.

Fig. 2. Effect of K content doped on silica-alumina on
NRA and HCHO yield (Reaction temp.=320 C,
LWHSV=1.74 g-feed/g-cat/hr, N, flow rate=

40 sccm).
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Fig. 3. Formations of DME and C,H, from methanol
over K/Si-Al catalysts at various tempera-
tures(LWSHV=1.74 g—feed/g—cat/hr, N,

flow rate=40 sccm).
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Fig. 4. Diagram for selective dehydrogenation and
dehydration of methanol.
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Fig. 5. Arrhenius plots for decomposition of meth-
anol over various K/Si-Al catalysts.
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Fig. 10. Yield of HCHO vs. methanol conversion
over K(3.6 wt%)/Si-Al and Cs(12.3 wt%)
/Si-Al catalysts.
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