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WFZER S OBEE (353C) : Copper oxide is one of the suitable materials for oxygen carrier
because reduction of CuO by carbon is exothermic reaction which benefits energy balance
in the proposed hydrogen production process. The result of thermogravimetry test using
dry mixtures of copper oxide and graphite showed rapid weight change at around 600°C.
Hydrogen production from graphite was confirmed at around 600°C by the gasification test
in combination with Lithium Silicate used as CO2 sorbent under the condition of various
C/CuO mixture ratio and steam mass flow, and this result showed reaction promotion effect
derived from non-equilibrium state by COz absorption.
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F1 BFEXYVTRICOAH EAG (923K)

AHg3 | AG®gp3
Eqg. | Reactions Likelihood
kJ/mol | ki/mol
(1) | LisSiO4+ CO, — Li,SiO; + Li,CO; -63.8 -5.8 Rk
(2) |C+Cu0 — Cu+CO 40.9| -119.3 ok
(3) | CO+H,0 — CO,+H, -34.6 -5.9 ek
(4) |C+H,0 — CO+H, 135.7 3.4 *x
(5) | c+2cu0 — 2Cu+CO, -88.6 | -338.7 o
(6) | CO+CuO — Cu+CO, -129.5| -128.6 ok
(7) | CuO+H, — Cu+H,0 -94.9| -122.7 ok
(8) |2cO0 — C+cCO, -170.3 -9.3 ok
(9) | CO+3H, = CHs+H,0 -224.5 7.2 *H
(10) | CHy + CuO — Cu+CO +2H, 129.6 | -129.9 ok
(11) | CH, +4Cu0 — 4Cu +CO,+2H,0 | -189.7 | -503.9 ek
(12) | Cu+H,0 — CuO+H, 94.9| 122.7 *
(2)" | C+NiO — Ni+CO 126.1| -40.4 ek
(5)" | C+2Ni0O — 2Ni+CO, 81.9| -90.1 Rk
(6)' | CO+NiO — Ni+CO, 442 -497 o
(7)" | NiO +H, — Ni+H,0 9.6 -43.8 ok
(2)" | C+3Fe,05 — 2Fe;04+CO 2273 -214.2 ek
(5)" | C+6Fe,0; — 4Fe;0,+CO, 2843 | -437.8 Rk
(6)" | CO +3Fe,0; — 2Fe;0, +CO, 57.0 | -2235 Kk
(7)" | 3Fe;03+ H, — 2Fe;0,4+ H,0 91.6 | -217.6 *Hk
***Likely **Depending on non-equilibrium conditions  *Unlikely
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