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Abstract — This study is purposed to analyze thermodynamic properties on the hydrogen production by ethylene glycol
steam reforming. Various reaction conditions of temperatures(300~1,600 K), feed compositions(steam/carbon= 0.5~4.5),
and pressures(1~30 atm) were applied to investigate the effects of the reaction conditions on the thermodynamic properties
of dimethyl ether steam reforming. An endothermic steam reforming competed with an exothermic water gas shift reaction
and an exothermic methanation within the applied reaction condition. Hydrogen production was initiated at the temperature
0of 400 K and the production rate was promoted at temperatures exceeding 500 K. An increase of steam to carbon ratio(S/C)
in feed mixture over 1.0 resulted in the increase of the water gas shift reaction, which lowered the formation of carbon mon-
oxide. The maximum hydrogen yield with minimizing loss of thermodynamic conversion efficiency was achieved at the
reaction conditions of a temperature of 900 K and a steam to carbon ratio of 3.0.
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C,Hg0,(g) +2H,0(g) > 5H,(g) +2CO,(g)
AH,,=86.0 kimol"  (2)
CO(g)+H,0(g) > Hy(g)+CO,(g) AH,,=-41.1 kimol™! (3)

CO(g)+3H,(g) > CH,(g)+H,0(g) AH, =-2062 kimol™ (4)

o] A eJa}3lt}. Fa= Molar flowrate(mol/hr)]
value)®] ¥$]+ kJ/molo]th.

)
=

HV(low heating

y=oF )

nLHV(H,)+nLHV(CO)
nLHV(ethyleneglycol) +nAH,,, +nAH

n= (6)
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Table 1. Simulation condition for thermodynamic analysis by Aspen
Plus

Items Conditions

Reactor type(Block) RGibbs

Equation of state PSRK(Predictive Redlich-Kwong-Soave)
Steam/carbon rartios in feed stream 0.5~4.5

300~1600

Pressure(atm) 1~30

Temperature(K)

SRz sl 25(300~1,600 K), $4=(1, 5, 10, 30 atm),
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Fig. 1. Effect of reaction temperature and S/C ratio on the product distribution (dry basis) of ethylene glycol steam reforming at P=1 atm: (a)
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Fig. 2. Effect of reaction temperature and pressure on the product
distribution of ethylene glycol steam reforming at S/C=1.0: (a)
hydrogen, (b) methane.
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Fig. 3. Effect of S/C ratio and pressure on the thermal efficiency of ethyl-
ene glycol steam reforming.
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