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APPENDIX A
CALCULATION OF CATALYST
PREPARATION

Anode Catalyst

Molecular weight

g/g mol

Yowt

Yowt

Ca,a@ﬂummm'a‘w 81173

S (NO;3)3.6H,0 2*0.8354(150.36/444.35)q s

QW1Q3)3Q§WNM?ﬂHWQH

2*0.017/(26.98/374.97)
= 0.46 g



Cathode Catalyst

Molecular weight
La 138.9 g/g mol
Sr 87.62
Mn 54.94
o 16.00
N 14.00

Catalyst : Lay
g/g mol
*100
Yowt
231.58*100
| Yowt
Mn conten - ShssLser100
o ‘ Y%owt
- , \;‘ ‘
Catalyst weig Ease
La(NO3); 6H20 2*0.50/(138.9/432.9)
f 3 g
UglaN EW V3ol g
= 038, g

A WA Ol HABREIA ¢

=270 g
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APPENDIX B

CALCULATION OF SPECIFIC SURFACE AREA

From Brunauer-Emmett-Teller (BET) equation

P _ I (C-1p
n(1-p) n,C . n,C L

Where, p = Relative partial pressure of adsorbed gas, P/Py

rature, atm

P e A sorbed gas, atm

: at the NTP/g of sample
e NTP/g of sample

p
n(1-p)
i ® (B.2)
\7
The surface aq,
X nm (B.3)

megfuafmamwmm
PradIalImIngaye

“Where, P, = Pressure at 0°C
P; = Pressure at t°C
Ty, = Temperature at 0°C =273.15 K
Tt = Temperature at t°C =273.15+tK

V = Constant volume



Then, P, =(273.15/T) xP, =1atm

Partial pressure

[Flow of (He + N, ) - Flow of He]
(B.5)
Flow of (He +N,)

P

0.3 atm

For nitrogen gas, the saturated vapor pressure equals to
Po = 1.1 atm
then, p = P/P

Nz 1 mV/1 atm a1 3 Desorption of N, area

62

,
n = "“ J1go catalys il (B.6)
Al Tt
= Sample weight, g
A" Nﬂ‘iﬂﬂ&%&l‘lﬁﬂ NN Y
Therefore,
Ny = %x%x 27:}'15x(1—p)
Dy = z—jxi 27ij15><0.7272 (B2.1)



Whereas, the surface area of nitrogen gas from literature equal to

Sy = 4.373 m*/ml of nitrogen gas

Then,
273.15

S = 2xix

x0.7272x4.343

(B.7)

Iri
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APPENDIX C
CALCULATION OF THREORETICAL
VOLTAGE

Involving Reactions
Based on 1 mol CH4 A

CH:+20, 2105+ 210
CH, + 1.50; "9-CO+
CH, + 0.25053 0:5C,Hy + 0. 5H;0
CH, +0. i \
CH,4 + 0.5Q 4{ H,0
CH4 #0230

Gibb’s Free Energy of Formation, kd/o
At1173 K ‘
CO,

3834,

ﬁumwmwmm
AEANTANNIINYAY

Gibb’s free energy change of Eqa. (C.4)
AG 173k = 0.5*133.19 - 182.96 — 38.34 = —154.71 kJ/mol CH,4

(C.1)
(C2)
(C3)
(C.4)
(C.5)
(C.6)
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Equation AGen173k Selectivity, % AG 1173k * Selectivity/100
C -800.67 49 -99.03
2 -616.27 16.1 -39.19
€3 -55.70 6.9 -3.84
C4 -154.71 10.7 -16.52
£3 -149.69 4.5 -6.71
C.6 -143.23 5.5 -7.94

Equation n * Selectivity/100
C.1 0.24
c.2 0.10
C3 0.02
C4 0.05
C:5 0.02
C.6 0.03

Theoretical vol

E nnk

52-6.71-7.94)*1000

EELTEN "

0.02+0.03)*96500

R
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