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Abstract : The performance of catalysts for the recombination of oxyhydrogen gas was measured and
compared with the results obtained from theoretical model. The oxyhydrogen gas was generated by the
electrolysis cell and recombined through the fixed bed catalytic reactor. The yield that is the ratio of
water-amount produced to the water-amount consumed in the electrolysis cell was increased with the
increase of KOH concentration in electrolysis cell and the applied current. The catalyst 1 showed the
best performance and the yield was under 60 %. The faradic yield calculated by Faraday's law showed
about 100% in maximum with catalyst 1. The production rate of water generated by the recombination
was 5-40 g/day dependent on the flow rate of mixed gas. Considering the results calculated from the
pseudo-homogeneous catalytic reactor model, the hot point inside the reactor was moved to the direction
of outlet and the maximum temperatures were 440-480°K when the gas flow rate increased. The pro-
duction rate of water calculated from the theoretical model showed good agreement with experimental
results below the flow rate of 0.5 cm’/sec, but there were much differences above that flow rate.
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Table 1. Specifications of the catalysts used for hydrogen-
oxygen recombination experiments

Physical

property Calalyst 1 Catalyst 2 Catalyst 3
Supplier Energreen Energreen Aldrich
Shape Sphere Pellet Pellet
Dimension(mm) 2.5 diameter 1.5 32
Pt rich on Pd rich on Pton
Component . . .
alumina alumina alumina
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Table 2. Model equations for pseudo-homogeneous fixed bed catalytic reactor

Model equations

o C; 8 C; ]GCi ocC;
Mass balance D, —+D,, Ly p(r) =0
* ox? or? T o Ox
2
T T, 19T or _
Heat balance kexg +D,, {ar +;5}—GC a—+pb(—rA)(—VHr) =0
oC.
u(C;,—C,) = —Dexa—’
aT atx=0
GCNT,=T) = ke,
¢, _or _ B
Boundary conditions % ox 0 atx=L
¢, _or _ B
e 0 atr=0
_ker(gf) = U(T- T) atr=R
_ —E/RT mol
Reaction rates -ry = (4/1e CH2 0,0 3¢

where 4= 2080, E =-3000 J/mol
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Fig. 2. The change of faradaic yield due to the change of
KOH concentration in the electrolytes of water electrolysis
cell.
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Fig. 3. The change of yield due to the change of current
applied to the water electrolysis cell.
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Fig. 4. Comparison of water amounts produced through
fixed bed reactor with various catalysts.
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Fig. 5. Surface temperatures of the reactor with the
change of current applied to the water electrolysis cell.
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