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Characteristics of Carbon Dioxide Gasification for
Sewage Sludge in Microwave
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309 Pilmun-daero, Dong-gu, Gwangju 501-759, Korea

Abstract >> A characteristics of microwave drying-gasification was analyzed for converting a dewatered sewage

sludge generated a wastewater treatment plant. Gas (60%) was the largest component of the product of microwave

gasification, followed by sludge char (33%) and tar (2%). The main components of the producer gas were hydrogen
(33%) and carbon monoxide (40%), and there was some methane and hydrocarbons (C-Hs, C,Hs, C3Hsg). Larger
nitrogen and smaller oxygen amounts were generated. Gravimetric tar generated 414g/m’. This means a total tar

which is a heavy hydrocarbons from the volatile organic substance in the sewage sludge. Selected light tars were
benzene, anthracene, naphthalene, pyrene, showing lower concentrations as 2.62, 0.37, 0.49, 0.28 g/m3, respectively.
Sludge char has larger meso pores which is a mean pore size of 50.85 A and has high adsorptivity. An amount

of adsorption was 228.71 cm’/g, showing higher quantity than acommercial adsorbers. This indicates that the gas

obtained from the microwave gasification of wet sewage sludge can be used as fuel, but the heavy tar in the

gas must be treated. Sludge char can be used as a tar reduction adsorbent in the process, and then burns as a

solid fuel.

Key words : Microwave gasification(0fo]Z =2 o] 2 7}AS}, Producer gas (R3437}12), Light tar(3 2 EFZ),
sludge char(&2]#] Z}), dewatered sludge (24 &2A))
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Fig. 1 Schematics of the microwave pyrolysis test rig
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Table 1 Selected chemical characteristics of the sewage sludge
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Fig. 2 TGA and DTA curves for the sewage sludge during

MW pyrolysis

Proximate analysis (Wt%)

Ultimate analysis™ (wt%)

M A* vMm* FC*

C H

N S 0 HHV*® (kcal/kg)

Sludge 82.0 319 62.1 6.0

30.2 5.6

44 1.2 26.4 3,248

* % . Dry base. * : Ash free basis

Table 2 Trace element composition and Main inorganic element composition of the sewage sludge

Inductively Coupled Plasma Spectrometer (ppm)

Cr Cu Fe Mn Ni

Pb

Zn Cd Co Hg

55.0 440 10450 220 55.0

55.0

770 - - -

Energy Dispersive X-Ray Fluorescence Spectrometer Analysis (wt. %)

Al 203 SiOz ons SO3 CaO F6203

K,O TiO, ZnO BaO CuO MnO

30.7 20.8 20.7 84 83 72

2.1 0.6 0.4 0.3 0.2 0.1
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Fig. 6 SEM micrographs of the sludge char: (a) MW
gasification, (b) EF gasification
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