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Model components Proximate analysis (wt%) Ultimate analysis (wt %) HHV ¢
M, A, v, FC, Cur H,, Oy Ny Sy Clyor (MI'kg)
Food 69.85 20.98 66.79 12.23 47.22 7.04 41.15 3.86 0.49 1.06 15.39
Green wastes 42.95 6.84 75.87 17.29 51.35 6.39 40.50 1.59 0.18 0.29 19.46
Paper 13.15 12.20 76.14 11.66 45.62 6.01 47.78 0.34 0.22 0.28 15.89
Textiles 13.75 3.56 82.69 13.75 54.08 5.84 38.09 1.70 0.22 0.36 20.16
Rubber 0.89 15.64 64.70 19.67 84.52 8.62 431 0.86 1.56 1.62 43.45
Chlorine-free plastic 0.13 0.48 99.44 0.08 86.22 12.97 0.73 0.08 0.05 0.00 29.79
PVC 0.21 4.18 85.94 9.87 40.59 5.00 0.59 0.08 0.20 53.53 21.17

HHV,, higher heating value of MSW on a dry, ash-free basis; M,,: moisture content on a wet basis; A,: ash content on a dry basis; V,: volatile content on a
dry basis; FC,: fixed carbon content on a dry basis; C,: carbon content on a dry, ash-free basis; Hy,s hydrogen content on a dry, ash-free basis; O, 0xygen
content on a dry, ash-free basis; N, nitrogen content on a dry, ash-free basis; Sy, sulfur content on a dry, ash-free basis; and Cl,: chlorine content on a

dry, ash-free basis.

R2 TR AP SRR 2R A

Model components ~ Chemical formula Molar mass (g-mol ")

Food CH, 2900.65N0.0750004Clo.oos ~ 25.62
Green wastes CH, 460050N0.03S0001Clogo, ~ 23.44
Paper CH, 5500.70N0.00650.002Clooos  26.37
Textiles CH, 3000 53N0.035000:Cloge ~ 22.25
Rubber CH, 5,00.006No.001S0.0002 13.92
Chlorine-free plastic CH,,,000Ng00050007Clooor  14.41
PVC CH, 4500.01N0.002S0.00:Closs ~ 29.56
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Food Green wastes Paper Textiles Rubber Chlorine-free plastic PVC
H,O 698.5 429.5 131.5 137.5 8.9 1.3 2.1
Model component 238.3 531.6 762.6 831.7 836.2 993.9 956.1
SiO, 63.3 39.0 106.0 30.7 155.0 4.8 41.7
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Components Inorganics (wt%) Organics (Wt%)

Moisture
Sand Glass Metal Paper Plastic Rubber Cloth Grass Food (Wt%)
Actual MSW 5.61 0.84 0.69 8.65 9.14 0.00 3.01 6.55 11.14 54.37
RE SEFrb T A R S 10 Tk BT AR T 3 4 (IR R 3k )
Components Proximate analysis (wt%) Ultimate analysis (wt%) HHV ¢
MJkg'
M, A, v, FC,  Cuw  Hy Oy Ny Sy a, M)
Actual MSW 54.37 16.04 26.77 2.82 16.45 2.12 10.51 0.35 0.05 0.10 18.48

HHV,,: Higher heating value of MSW on a dry, ash-free basis; M,,: moisture content on a wet basis; A : ash content on a dry basis; V: volatile content on a
dry basis; FC,: fixed carbon content on a dry basis; C,: carbon content on a dry, ash-free basis; H,,;: hydrogen content on a dry, ash-free basis; O, oxygen
content on a dry, ash-free basis; N, nitrogen content on a dry, ash-free basis; S, sulfur content on a dry, ash-free basis; and Cl,,: chlorine content on a

dry, ash-free basis.
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Nomenclature

Total number of atom types present in the system
Gibbs free energy of the pure species

Partial molar Gibbs free energy

Gibbs free energy of the system

T Q W K oo

Molar mass

=
=

Number of the atom i that appears in the species j

Number of moles

2 =

Total number of moles of all species in the phase

Total mole number of atom i

=

Pressure of the system

Universal gas constant

xR

cu Effective mole ratio of C/H
Total number of species types

Reactor temperature

NN

Initial temperature of MSW

~

Initial temperature of gasifying agents

=

Mole fraction of species

Subscripts

i Atom
J Species
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