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There is a growing need for hydrogen due to
Its environmentally friendly properties such as

fuel source

y by product on combustion is water
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- energy per unit mass (143.31 kj/g)

Potential to be a future fuel
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METHANE-S ‘NVI R E FO R M ING
: Steam-methane reforming
World H, reaction
producﬂon & SHOHN ~800 OC; Ni‘COTOlYST
~50 MT/yr CH4 + HQO —> CO + 3H2

Water-gas shift reaction
e.g. 350 °C: Fe-catalyst
CO+H,O —» CO,+H,

Commercial catalyfic
methane steam reforming

Source: http://www.digipac.ca/chemical/; http://www.adirproducts.com
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""}A'(i'r'in""':mfgwdevelop a novel, three stage catalytic process for
hydrogen production from the gasification of biomass
waste.

Objectives:

e To produce different novel catalyst for hydrogen
production from the gasification of biomass

e To develop the best operating conditions 1o produce the
optimum hydrogen yield using a novel three stage
reactor system
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SUPTSGAS COMPOSITION

Comparison Of Gas Composition For Three Stage Gasification Of Biomass

Carbon Monoxide

| M Hydrogen

m Carbon Dioxide

B Methane

B Hydrocarbons

Sand/Sand 10NiAl/sand 10NiAl/5FeAl 10NiAl - 5SMnAl 10NiAl - 5CuAl 10NiAl - 5ZnAl 10NiAl - 5CoAl




_'HYDROGE‘N/AD CARBON MONOXIDE COMPARISON

Hydrogenand Syngas Production Comparison

A

Sand/Sand 10NiAl/Sand 10NiAl/5FeAl 10NiAl - 5MnAl 10NiAl - 5CuAl 10NiAl - 5ZnAl 10NiAl - 5CoAl

® Hydrogen

Carbon Monoxide

B Hydrogen + Carbon Monoxide
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SRAMMED OXIDATION(TPO)
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monoxide approximately 34mmol/g in comparison to the other 4 catalyst
studied

Q10%NIiAlI/5%FeAl produced approximately 75% biomass 1o gas conversion,
which was the highest biomass to gas conversion for all the catalyst studied

Q10%NIAI/5%CoAl produced approximately 60% biomass to gas conversion,
which was the lowest biomass to gas conversion for all the catalyst studied

dTemperature Programmed Oxidation (TPO) showed carbon deposition
between 1-3% for the 10% NiAl catalyst used in the second stage and 5-7% for
the metal based catalyst used in the third stage

dThe derivative of the TPO showed that metal based catalyst used in the third
stage seems to show peaks corresponding to amorphous carbon while the
nickel based catalyst used in the second stage seems to show peaks
corresponding to filamentous carbon
UNIVERSITY OF LEEDS




~QCurrently investigating the effects of heating
rate, steam flow rate and furnace
temperature on the yield and composition of
Hydrogen in the third stage reactor

Qdinvestigate the effect of metal loading and @
mixture of metals in the third stage reactor for
hydrogen production
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« Thank you for listening
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