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Abstract: Syngas production from sewage sludge via a two-stage catalytic pyrolysis reactor was investigated, for further
utilization of volatile products evolved during one-stage pyrolysis. In addition, the catalytic performance of different
catalysts was studied. The results showed that the maximum liquid (aqueous and oil phase) yield was obtained at a final
pyrolysis temperature of 500°C. Moreover, when the pyrolysis temperature was above 500°C, increasing gas yield and
relative stable solid yield were observed. The further pyrolysis of liquid products could be achieved when the temperature
was over 900°C, in which small-molecule non-condensable gases, mainly including H,, CO and CH,, were generated. The
Ni/ molecular sieve catalyst seemed to be more effective at pyrolysis than other catalysts, and over 85% syngas (H, + CO)
content could be obtained.
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Table 1 Proximate and ultimate analyses of sewage
sludge
Tk b7
Wag(%) Aui(%0) Vai(%) FCuy(%) LHV(MI/kg)
5.54 29.87 64.79 5.34 14.83
TEEIHT (%)
Cad Hag Oud Nag Saa
38.02 4.97 15.11 5.75 0.94
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Fig.1 TG and DTG curves of sewage sludge
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Fig.2 Pyrolysis apparatus and experimental flow chart
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Fig.3 Variation of yield of products with the pyrolysis

temperature
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Fig.4 Gas composition in two—stage catalytic pyrolysis of

sewage sludge at different temperatures
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Table 3 Density and calorific value of gas in two—stage

catalytic pyrolysis of sewage sludge at different

temperatures
IE(C) % ff (kg/m”) AEMINM®)
700 1.18 20.23
800 1.06 21.54
900 0.83 17.84
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Fig.5 Effect of catalyst on gas composition in two—stage

K5

catalytic pyrolysis of sewage sludge
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Table 4 Effect of catalyst on gas density and calorific

value in two—stage catalytic pyrolysis of sewage sludge

AL R (kg/m’) P (MI/Nm®)
TotEA 7] 0.83 17.84
Ca0 0.84 19.27
5T 0.80 16.99
Ni/5 T ¥ 0.66 16.58
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Table 5 Overall mass balance of products from two—stage

catalytic pyrolysis of sewage sludge

=) Fil(g) 7 H(%) Pl A8 F 5 (%)
WAHP4)  534.00 534.00  13.30(MJ/kg) 47.89
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