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hulls for the production of a hydrogen rich fuel gas

A. Dominguez®, J.A. Menéndez**, Y. Fernandez*, J.J. Pis®, JM. Valente Nabais®,
PJM. Camott®, M.M.L. Ribeiro Carrott®
* lngtitato Nacional del Casbon, CSIC, Apartade 73, 33060 Oviedy, Spain
‘m-.&oiﬂa.lhha&nl-b-hwﬂ, mai&u.w
Recsival 23 Masch 2006, s quad 2 Agise 2006
Availible calinc 12 Seponber 206

Abstract

This per descs bes the conventional and microwave-assisted pyrolysis of coffes bullsac 00, 200 and 1000 °C. The mflaence of the pyrolysis
medhod and tampentare on the product yiel dsand onthe characees stics of the pyrolysis poodaces s discessed. & was found tae the pyrolysisof tis
pazioular residue gives rise 1o 2 larger yield of the gas fmction compamdtothe other fractions, even x relmively low temperanaes. A comparison
of microwave-assisted pyrolysis and convent onal pyrolysts showed tha micovwave teaxment ponduces mare gas and less ol tan comentional
pyrolysis. Inaddision, the gas fiom the microwave has mach b gher H; andsyngas (Hz + CO) comtenes (uptod0 and 72 vol %, mspecavely) than
hose obexl nad by comvens onal pyrolysis (ap o 30 and 53 vol %, mspecavel y), in anelecric farnace, at simid by temperatres. Fram the pyrolysis
focoon yiedds and ther higher beating walees it was found tux the eneggy disrbuesion i the pyrolysts prodeces decreases a5 follows:
#as > solid > ol Moreover, the enemgy accumulxed in he ga5 i noreases wish the pyml ysis tempergtre. By contrast, the energy acoumul xed in

he char decmases with the tempermare This effec & eshanced when microwawe pyralysis & wsed.
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1. Introduction

World energy demand is expected 0 increase over the next
few decades as 2 result of populaion growth and the increase in
the standard of living of developing countries. Geneml conaemn
over the global climae change cused by CO; emissions
requires that the demand for energy be met in an environmen-
tally sustainahle mamner. For this reason, greener sources of
enagy will be required © rplce or © minmize e
consumption of fosil fuek [1].

Biomass is mcognized = 2 patential sowrce of renewable
enagy with 2 net zero CO; impact [2]. Biomass conversion
techmologies can be divided imto biokgical methods (anaem-
bickerobic digestion and fermentation) and thermal methads
[3] Thermal con version processes include direct combustion o
provide heat and electricity [4], gasificstion © produce mainly

* Qoecpandag sthor )
Emad adimess: mpcind® oo oo o (LA Monoalex).

0165-237N5 — sex Mmoet matter ) 006 Bhcvier BV, All rghtsraaval
i 10,00 165 4 552 200608 003

syngas [5] which can ako be used as fuel to generate electricity
or sieam, or be used in basic chemical processes [6] and
pyrolysis. Pymlysis can be desaibed as the thermal decom-
pasition of e organic components I an  axygen-free
atmasphere to yield char, ail and gas. The pyrolysis of biomass
is 2 very vematike process since conditions such = emperature,
heating rate, residence time, etc. can be optimised to maximize
the production of char, ail or gas depending on which productis
requizd [7-13]. In conventiona]l pyrolysis 2 high yield of
hydrogen-sich gas is obtxined warking at high tampemture and
for 2 long residence time [14,15], whereas char production is
increased by using low emperature and 2low heating raee [16].
Amother posible pyrolysis altemative alled, flsh or fast
pyrolysis has been appliad © maximize the yield of liqgud. In
this case, 2 very high heating rate, low residence Sme and
temperatures of around 500 °C are used [17-19].

The processes hasad on the microwave heating of biomass
and wastes include: the pyrolysis of scrap tyres and plastic
wase [X)], the prepamtion md mgeneration of activated
carbans [21], e pyralysis of oil shales [22], wood [23], sewage



