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Thermoselect Waste Gasification and Reforming Process
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Abstract:

The Thermoselect process is a completely new solid waste treatment process which achieves pollution-free recycling of

municipal waste by gasification and reforming technology. Fuel gas can be collected from the waste, and by-products are

prepared in the resources. The system which realized stable power generation by utilizing purified synthesis gas with a gas

motor generator was developed.
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Fig.1 Thermoselect process
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Table 1 Characteristics of municipal solid waste (MSW)

3 components

Moisture content (%) 47.7
Ash content (%) 6.7
Volatile matter (%) 45.6

Measured lower heat value (MJ/kg) 8.5

Table 2 Characteristics of synthesis gas

Concentration
Component
H, (%) 30.7
Co (%) 325
CO, (%) 33.8
N, (%) 2.3
Dioxins (ng-TEQ/m?) 0.000 39
Dioxins (O,:12% 5 5i) (ng-TEQ/m?) 0.000 09
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Table 3 Total dioxins emitted at the Chiba Plant (MSW)

By-product Dioxins content Recoverd quantity Dioxins output
(ug-TEQ/t-waste)
Synthesis gas 0.000 39 ng-TEQ/Nm? 722 Nm®/t-waste 0.000 28
Slag 0.000 7 ng-TEQ/kg-dry 65  kg/t-waste 0.000 04
Sulfur 0.35 ng-TEQ/kg-dry 0.52 kg/t-waste 0.000 18
Metal hydroxide 0.29  ng-TEQ/kg-dry 0.63 kg/t-waste 0.000 18
Recoverd water 0.000 01 ng-TEQ/ £ 680 £ /t-waste 0.000 01
Total dioxins emitted 0.000 69
Table 4 Characteristics of industrial waste
Industrial LHV* 3 Components Cl S
waste (MJ/kg) Moisture content Ash content Volatile matter (%-wet) (%-wet)
(%) (%) (%)
A 16.1 222 15.4 61.9 1.29 0.97
B 5.5 26.8 42.7 30.5 1.11 1.66
C 18.2 46.3 2.0 51.7 0.15 0.17
D 383 1.3 1.8 96.9 0.01 -
Average 13.7 444 9.8 45.8 1.15 0.64
MSW** 8.5 47.7 6.7 45.6 0.19 0.04

*Lower heating value **Demonstration
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Table 5 Total dioxins emitted at the Chiba Plant (Industrial waste)

By-product Dioxins content Recoverd quantity Output of dioxin

(ug-TEQ/t-waste)
Synthetic gas 0.000 30 ng-TEQ/Nm® 826 Nm®/t-waste 0.000 248
Slag 0.000 49 ng-TEQ/kg-dry 109 kg/t-waste 0.000 053
Metal 0.000 13 ng-TEQ/kg-dry 24.1 kg/t-waste 0.000 003
Sulfur 0.002 2 ng-TEQ/kg-dry 2.23 kg/t-waste 0.000 005
Metal hydroxide 0.000 68 ng-TEQ/kg-dry 2.29 kg/t-waste 0.000 002
Recoverd water 0.000 06 ng-TEQ/ £ 899 [ /t-waste 0.000 000

Total dioxins emitted 0.000 31

Table 6 Characteristics of synthetic gas

Component Concentration
H, (%) 324
CO (%) 43.1
CO, (%) 18.8
LHV (MJ/Nm?) 8.9
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Table 7 Specifications of gas motor generator

Type Lean-burn engine
Electrical output (kW) 1507
Cylinders 20
Bore/Stroke (mm) 190/220
Rotation (rpm) 1500
Maker Jenbacher

Photo 2 Gas motor generator

Input energy = 100%

Thermoselect
purified synthesis gas
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Fig.4 Energy balance at 100% load
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Table 8 Emission of gas-engine

DXNs (ng-TEQ/Nm®) | 0.000 007 2

Dust (mg/Nm?*) 0.2

NO, (ppm) 14

HClI (mg/Nm?*) <5
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