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APPENDIX

Calculations

All catalysts preparations were based on the information below.

Table Al Molecular weight and density of precursors

Compound MW. (g/mol) Density (g/cm’)
Ce(C2Hal 2)2 260.22
Gd(N03)s.6H20 451.36
Ni(CHsC00)2.4H20 248.86
Cu(CH3sC00)2.HX 199.65
HNOs (14.4 M) 63.01
h 20 18 1

Table A2 Amounts of starting materials at h = 29 and A = 0.3 of 10%Ni/GDC10

Compound Comp. Mole Weight or Volume ~ H20 Mole in Comp.
Ce(C2Ha02)2 0.00090 0.23420 g
Gd(N03)s.6H20 | 0.00010 | 0.04514 g 0.00060

0.02489 g 0.00040

Ni(CH3CO0)2.4H2 0.00010

Cu(CHsC00)2.H2 T
HNO3 0.00027

0.02610-0.0010
hio S
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Therefore, the starting materials used were as follows

Ce(C2Ha) 212 0.23420x3 = 0.7026
Gd(N03)s.6H20 0.04514x3 = 0.1354 g
Ni(CH3C 00)24H2 0.02489x3 = 0.0747
HNO3 19x3 =57 pL
h 20 451x3 = 1353 pL

Table A3 Amounts of starting materials dxh = 29 and A - 0.3 of 10 %Cu/GDC10

Compound Comp. Maole Weight or Volume ~ H2O Mole in Comp.
Ce(C2H40 22 0.00090 0.23420 ¢ ;
Gd(N03)s.6H20 0.00010 0.04514 g .0.00060
Ni(CH3C00)2.4H20
Cu(CH3C00)2.H2 0.00010 0.01997 g 0.00010
HNO3 0.00027 19 pi
T

Therefore, the starting materials used were as follows

Ce(C2H40 22 0.23420x3 = 0.7026 ¢
Gd(N0s)s.6H20 0.04514x3 = 0.1354 ¢
Cu(CHsC00)2.H2 0.01997x3 = 0.0599 ¢
hno3s 19x3 = b7 pL
H2u 457x3 = 1311 pL

The methanol conversion, hydrogen yield, hydrogen selectivity, carbon
monoxide selectivity, carbon dioxide selectivity, and methane selectivity were
calculated by equations. Al - As.

4 MeOHA



where
X = methanol conversion (%)
MeOH(M  =mole of methanol inlet

Y2=X* H

where

-100%

h2+cha+c0+C0?2

. x — 1 %
Sco HrTCHACOFCU? 0;

= _ 100%
h2+chatco+co?

o H2+CHST§O+COZJWM
"yhz = Hzyield (%)

re = hydrogen selectivity (%)

¢0 = carbon monoxide selectivity (%)
scl2 = carbon dioxide selectivity (%)

CH = methane selectivity (%)

H2 =mole ofhydrogen in the product stream

CO = mole ofcarbon monoxide in the product stream
C02 =mole of carbon dioxide in the product stream
CHa = mole ofcarbon methane in the product stream
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