
ORIGIN 1

a 1 This represents methane to steam mole ra o

nCH4 ε1 ε2  1 ε1 ε2

nH2O ε1 ε2  a ε1 2ε2

nCO ε1 ε2  ε1

nCO2 ε1 ε2  ε2

nH2 ε1 ε2  3ε1 4ε2

n ε1 ε2  nCH4 ε1 ε2  nH2O ε1 ε2  nCO ε1 ε2  nCO2 ε1 ε2  nH2 ε1 ε2 

ε1 0.1 ε2 0.1

Given

0.031 4
nCO ε1 ε2  nH2 ε1 ε2 3

nCH4 ε1 ε2  nH2O ε1 ε2  n ε1 ε2 2











=

0.096 4
nCO2 ε1 ε2  nH2 ε1 ε2 4

nCH4 ε1 ε2  nH2O ε1 ε2 2 n ε1 ε2 2











=

ε1

ε2







Find ε1 ε2 
0.055

0.147











yCH4

nCH4 ε1 ε2 
n ε1 ε2 

0.332 yH2O

nH2O ε1 ε2 
n ε1 ε2 

0.271



yCO

nCO ε1 ε2 
n ε1 ε2 

0.023 yCO2

nCO2 ε1 ε2 
n ε1 ε2 

0.061

yH2

nH2 ε1 ε2 
n ε1 ε2 

0.313
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rank α  3

yCO 0.01 yH2 0.3 yCH4 0.1 yH2O 0.3 yCO2 0.1 n 5

Given

0.031
yCO yH2

3
 2

2


yCH4 yH2O
=

0.096
yCO2 yH2

4
 2

2


yCH4 yH2O
2


=

108
yCO2

yCO
2

1

2
=

yCH4 yH2O yCO yH2 yCO2 1=

4yCH4 2yH2O 2yH2
6

n
=

yH2O yCO 2yCO2
1

n
=



Find yCH4 yH2O yCO yH2 yCO2 n 

0.257

0.324

0.012

0.373

0.034

2.477






















