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A Study of Loss Prevention for Methanol Synthesis Process

Based on Exergy Analysis
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ABSTRACT : A methanol synthesis process via reverse-water-gas-shift and methano! formation reactions
has been analyzed using the notion of exergy. The analysis has been based on the simulation results with
the aid of real operating data. Driving and material exergy losses have been defined and quantified,
respectively. Locations and the reason of major exergy losses have been pinpointed and improvement
strategies have been suggested. It has been noted that the exergy analysis can provide a sound scientific base

for adopting the concept of industrial ecology and developing loss prevention schemes.

Keywords : Methanol synthesis, Exergy analysis, Simulation, Driving exergy loss, Material exergy loss,

Reverse-water-gas-shift.
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Fig. 1. Schematic Flowsheet of the Methanol Synthesis.
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Fig. 2. The Method of Exergy Analysis.
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E : molar exergy, k]/mol
E . exergy flow rate, kJ/hr

E%, : standard chemical exergy, kj/mol

H : molar enthanlpy, kJ/mol

S : molar entropy, kj/mol « K

T : temperature, K

R : universal gas constant, kf/mol - K

x : mole fraction

ag2gA

46" : standard Gibbs free energy of formation,
k}/mol

v . stoichiometric coefficient

y : activity coefficient

d A
i, j i i-th item, j-th item

phy  : physical

che  : chemical
o : reference conditions(25C, latm)
00 : reference environment conditions(dead state,

Zero exergy)
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in : input

out . output
loss : exergy loss
33X

: pure component property at standard
condition at 25, latm
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