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* Water-gas shift reaction (WGS): CO + H,O = CO, + H, (AH® = -41 kJ/mol) Redox stability

e [ollowing coal gasification, standard desulphurisation, and pre-shift HTS catalysts active as Fe,O,, could be oxidised (H, removal) or reduced (CO, removal):
* Reactor equipped with either a CO,-selective or a H,-selective membrane 2 Fe O, +HO=3Fe,0, +H, Fe O, + CO = 3FeO + CO,

CO (CO) cO (CO) : : re : :
oo, @ CO,-selective membranD oL .0 @ Hrselective membrane) m) 'O Thermodynamics predicts no stability problems even for high recovery of H, or CO, since,
H H 2 2 .

(H,)

2 - 2 H, with H,O/CO=2 and at 450°C:
I A " e [H,O)[H,] = 113 (eq. at 99% H, recovery) Fe O, is stable for [H,0)/[H,] < 24-10° [1,2]
* Process conditions: P = 25 bar; T = 400-450°C; H,0/CO, . = 1.9 mol/mol; 20 ppmv H,S e [CO,JICQO] = 7.8 (eq. at 99% CO, recovery) Fe O, is stable for [CO,)/[CO] > 0.62 [1,2]
e Possible catalysts:
e Commercial HTS (Fe,O,-Cr,O -based) HTS1 & HTS2 (with and without CuO) Sulphur tolerance is expected to be a big issue for noble metal, not for HTS catalysts [1,3]

e Commercial noble metal NM1 & NM2 (standard and sulphur tolerant)

Stability measurements: CO conversion at 400°C Conclusions
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Time on stream [hours] Time on stream [hours] In the presence of H2S, possibly due to

the absence of CuO in HTS2.
e 10% CO, 19%H,0, 20% CO,, 20% H,, 31% N,; GHSV 30,000 hr' (HTS) or 70,000 hr' (5% w/w NM diluted in alumina).

e Deactivation at 450°C, intermittently measuring activity at 400°C. g
e 20 ppmv of H,S added from 25 hours to 185 hours on stream in 2" experiment.
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