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Abstract

This project applied.Aspen~Plls V9 Simutator«to study the performance of
indirect internal reformifg-solid oxide. fuel |cell (SOFC) fueltedsby sglycerol. The optimal
operating conditiops 40f the “SOEC- to:.obtain the_maximum SOFC efficiency or the
maximum Hz:CO/molar-ratio wer_e_ex_amined. The_etectrochiemical caleulations took into
account three woltage losses, .., activation, '6h-rr’1ic, and cohcentration losses. The
simulation results were validated-with. the  experimental, data ‘from. the \iterature with
respect to their operating cell voltage at different current density ‘and-temperature. The
model is acceptable with t_he"er_f'or of 10 9. Subsequently, _t’hé‘ effectsof fuel utilization,
SOFC temperature, steam to' slycerol (5/6) ‘molar ratio, and glycerol to crude glycerol
molar ratio \on SOFC! efficieney and _'synga'-s production” were. studied- The simulation
results indicated-that the. SORC eFﬁCienCy' increased with-the inarease-in fuel utilization
and SOFC temperature’.However, the increase. in fuel utilization/“restilted in lower
hydrogen molar, ratio in syngas butyhighef carbon monoxide-molarcratio. As a result, the
electrical efficiency of67 %-was, attained at fuel utilization-of 0.85, SOFC temperature of
900 °C, S/G molaryatio of-1, slycerolto crude glyc'erol molarratio’of 1 and atmosphere
pressure. While synegas, censisting .of H, 77.8 %,and CO"22.2 9% (Mmol%) was attained at
fuel utilization of 0.1, SOFC-temperature of 700°C, S/G.mdlarratio of 1, glycerol to crude
glycerol molar ratio of 1 and atmosphere.pressure:
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2.3.1 AndlH g (Theoretical-potential %39 Open-circuit voltage, EO)
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2.3.2 finglW1a39 (Actual voltage %38 Operating voltage, V)
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SOFC — v (2.14)
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2.3.4 UszAnsnmvauwadiiaiwas (SOFC electrical efficiency, &,
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PSOFC A

SOFC — X 100% (2.15)
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2.4.1 msnesuslswuuneusnigaaldainas (External reforming)
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CaHs0, + 34,082 B5¢a, +TH, (3.1)

CH,OH+ H,0 =260, + 34, (3.2)
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