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ABSTRACT

The present work investigates the effects of temperature,
pressure and space velocity on methanol synthesis in a high-pres-
sure through-flow tubular reactor (maximum desigh pressure = 50 atg,
maximum design temperature = 45000)5 The experiments are carried
out with syngas (CO:H2 = 1:2) over an industrial catalyst of zinc
and chromium oxide (Zn:Cr = 1.8 - 2.2) at 280 - 38000, 20 - 40 atg
and space velocity 1600 - 16000 hrﬁl. Furthermore, a computer
model has been developed for an industrial four-stage packed bed
methanol reactor. The model is used to design a reactor to produce
850 tons of methanol per day, and then to investigate the effect
of direct quenching on methanol production in order to obtain a
nearly optimum quenching strategy. The model is also used to
understand the effects of temperature, pressure and space velocity

on methanol production rate for explanation of experimental results.

The experimental results show that methanol selectivity

generally decrease with temperature in the range of 280 to 340°C,
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whereas both pressure and space velocity enhance methanol selecti-
vity. The general conclusion is in good agreement with predictions
given by the computer model. The nearly optimum quenching strategy
for the industrial reactor (cross-sectional area = 3.l4 m2 and the
total effective length = 4 x 1.2 m) is that 347 of the total feed
gas is bypassed for use in direct quenching, of which 30%, 32%, and
38% are sent to quench the product gases coming out of the first,

second and third stages, respectively. The production rate thus

obtained is 89ltons of methanol per day.
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NOMENCLATURES

kinetic constants of Equation 3.1
cross-sectional area of reactor, m

specific heat of gas , kJ/kmol.°K
ideal-gas-state specific heat , kJ/knol.oK
ideal-gas-stage specific heat , kcal/kmol.°K
effective diameter of particle , m

fugacity of gas component i, atm

total feed rate of gas component i , kmol/hr
inlet flow rate of gas component i into first bed
of reactor , kmol/hr

outlet flow rate of components from each bed of
reactor , kmol/hr

heat of reaction , kJ/kmol

equilibrium constant , atm-z

fugacity coefficient expression

molecular weight , kg/kmol

pressure drop , N/m2

‘pressure of reactor, kN/m2

critical pressure , kN/m2

gas constant , 8.314 kJ/kmol1 K

kmol/kg catalyst.hr

: o
reaction or gas temperature , K

reaction or gas temperature , %
o
bypassed gas temperature , K
o
temperature of gas mixture , K

critical temperature ,OK
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specific molar volume , m3fkmol

superficial fluid velocity based on emty reactor
cross section , m/s

conversion of CO to CH3OH

mole fraction

length of bed , m =
22 5
fugacity coefficient , Dimensionless S=Z |

density of gas , kg/m3
bulk density of pellet , kg/ma-pellet b?
0.42748

0.08664

low pressure viscosity , uP
high pressure viscosity , WP

void fraction of catalyst bed

carbon monoxide
hydrogen
methanol

water

inert gas



	Cover (Thai)
	Cover (English)
	Accepted
	Abstract (Thai)
	Abstract (English)
	Acknowledgements
	Contents
	Abbreviations

