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Application of the catalyst
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Why the interest in Ni/S10,,
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CH4_ 9) — CS + 2H2
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¢

° A good support can:

« Maintain catalyst dispersion through
strong catalyst-support interactions

* Be basic

G ” « Provide mechanical and thermal stability

« Provide a pathway for electron transfer

between reagents

« Physically suppress coke formation

« Decrease the amount of active metal
needed to provide a high surface area
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TEOS + Centrifuge
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Testing Activity  75eea
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Ice bath &

Water trap

Test
Temperatures | Ratios velocities
(°C) (ml.hour -1.g1)

High (80640)

Chromato raph .
....... mm\\mg p/-’ 650 0.4 Low (16128)
750 0.5
850 0.6
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Microscopy and particle sizes
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Nickel Phyllosilicate
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Bare N1 vs N1@S10,
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Methane conversion / %

105
b _ f—fjt!j‘f:f'f:t':'.
95 =
90 A
85
80 -
75 -
70 -
' —=—Si0, / INi
65 - | |
] S|02f 2Ni
*] = Sj0, /3Ni
. g 2
s Equilibrium
500 I 800 I 1000
Temperature / °C
UNIVERSITYOF COLLEGE OF
ENGINEERING D
BIRMINGHAM PHYSTCAL ISC\S»TCES

2.0

Ho Yield / ratio

0.5

1.0

CO Yield { ratio

0.0

o
w

CO, Yield
o
M

o
—

0.0

1.5

1.0

—=— Si0, / INi
SiO, / 2Ni

—=— SiO, / 3Ni

_______ Equilibrium

500 800 1000
Temperature / °C

0.5

(,/*F:’F'

—

P a— SiO, / INi
Si0, / 2Ni

—=— Si0, / 3Ni

_______ Equilibrium

500 800 1000
Temperature / °C

—=— Si0, / 1Ni
SiO, / 2Ni

—=— SiO, / 3Ni

Equilibrium

800 1000

Temperature / °C

600



C 1s Peak — Tested Catalysts
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S102 / 1N1 vs N1@S102
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Ni 2p Peak

Fresh SiO, / 1Ni Fresh Ni@SiO,
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C 1s Peak — Tested Catalysts
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Conclusions
o0
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Coking dominates
degradation
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Future Work

O Long term testing
O Further characterisation
O Integration of the catalyst into a fuel cell
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