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Refuse-Derived Fuel (RDF)
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F composition

Paper

Foil

Plastics

Textile

0,6317
White paper, recycled paper

LDPE, HDPE 0.1578

0,1910
Rigid plastics, polystyrene, polyurethane

: 0,0194
Polyamide, polyester, cotton , wool




Proximate and Elemental Composition of RDF

755 89 156 51.7 59 09 04 255

*moisture free basis
**calculated to 100%
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aviour of Thermal decomposition
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haviour of Thermal decomposition
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eating value of RDF

Component Heating value
[ki/kg]

napet 13410

o 43860

Plastics 22570

Textile 19770
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content measurement

Condensers
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Gasification Model

Global material balance of RDF gasification

CH_ O:N,S¢ +Xx0, +X,H,0 = x,CO +x,CO, + x;H, + X,CH, + x,H,0
RI{+XBNH3+ XgH,S +X%,CH O NSy -

TAR
Reactions:
€+0,50,—C0 C+H,0<—>H,+CO
C0O+0,50,—CQO, C+CO,«—2CO

H, +0,50,—H,0 CH, + H,0«—>3H, +CO

CH, +20,——CO, +2H,0 C+2H,—>CH,

CO+H,0——CQO, +

Equilibrium constant:



Enthalpy balance:

g HOZ(air) 1 Hsteam +QR . Hgas + Hash + HC +QOSS

My ZW, Qi - Z (_Ac Hi )ni IF, Tair =Tror=Teer, then  Hege-=0, Hoyiary =0

Mapr ZVVIQI _(Z(_Ac Hi )ni ) _Qloss
nicpi ) + mCEpC + mash—pash B msteamEsteam

Q —heat of reaction L], Mgror— Mass flow of RDF feed [kg]
Hqpe — enthalpy of RDF feed [J],

Hoaan — enthalpy of oxygen and air respectively [J], n,— mole flow of component i in the products [kmol]

H ieam — €nthalpy of water steam [J],

w; — maas fraction of component i in the feed (paper, foil, plastics, textil
H.s— enthalpy of gas [J],

Has, —enthalpy of ash [J], Q: - lower heating value of component i in the feed (paper, foil, plastics,
H. — enthalpy of unreacted carbon [J], teXtile) [Jkgl],

AH - heat of combustion of component i in the products [Jkmol™]

Quss — heat losses from the reactor [J]

mash — Mass flow of ash [kg]

Mash — Mass flow of remaining carbon [kg]

Mgeam — Mass flow of steam [kg]

T,.. — Specific heat capacity of ash [Jkg™K™]

t,c — specific heat capacity of remaining carbon [Jkg*K™]
— specific heat capacity of steam [Jkg-1K™]

[
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ults of modelling RDF
Ification

Produced gas

ved parameters:
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H2S and NH3 mole fraction

2
m(air)/m(RDF)

=*=Tar -w=H2S -+-NH3




Gasification of RDF Using O,
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ffect of RDF composition
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oct of Steam In RDF Gasification
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nclusion

For RDF studied in this work,100% of RDF conversion in
gasification by air was reached at m_/mgy-=2,2. However,
gas heating value was 4,4 MJ/Nm3

Gasification of RDF using Oxygen enables production
with heating value around 10 MJ/Nm?3 at mg,/mgp=0

ental Composition of RDF has a crutial e
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