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Research on Low Emission MSW Gasification and Melting System

XIAO Gang, NI Ming-jiang, CHI Yong, JIN Yu-qi, ZHANG Jia-quan, MIAO Qi, CEN Ke-fa
(State Key Laboratory of Clean Energy Utilization, Institute for Thermal Power Engineering, College of Mechanical and Energy

Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: In order to eliminate the secondary pollution caused by MSW incineration, fluidized bed gasification and swirl-flow melting
process is proposed which produces less emission. MSW of China can be effectively gasified in fluidized bed at about 600T .
Combustion fly ash of MSW can be melted into vitrification at about 1 300C and that of MSW combusted with coal can be done at
sbout 1 400C , during which dioxins(PCDD/Fs) is decomposed over 99.99% and heavy-metals are mostly solidified. Two novel and
improved MSW gasification and melting schemes are brought forward preferably: (D The gasification and melting system based on
integrated disposal of MSW. @ The gasification and melting system of criginal MSW + assistant fuel, It is testified that the two

schemes are suitable for China by thermo- performance analysis.
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Fig.1 Typical system of MSW gasification
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Table 1  Msjor composition in MSW of Hangzhou/ %
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Table 2 Proximate and ultimate analysis of MSW of Hangzhou/ %
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Fig.2 Fluidized bed gasifier system
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Table 3 Relation between LHV of synthesis gas and excessive air ratio

when temperature is 600°C in fluidized bed gasifier/kJ-m™’
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Table 4 Relation between LHV of synthesis gas and temperature when

excessive air ratio is 0.4 in fluidized bed gasifier/k]*m™?*

SEEMRE/C PESB PVCHEE A&k  AEmEmd
400 3179 2564
500 3559 1604 3613
600 4754 1948 5845 3000
700 5315 1880 4482
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Fig.3 Character of fly ash melting temperature
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Fig.4 Fly ash melting furnace
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Table 3 Relation between dioxins content and melting temperature

BRRE /T ZrREEt YR E R g kg TIERSHR/%
1100 0.042 99.968
1300 0.026 99.990
1 460 0 100.000
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Table 6 Relation between heavy-metals solidified ratio and melting temperature

24 Ni Cd Cr Cu Pb Zn
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Fig.5 Thermo-performance analysis of the part

above sieve of MSW gasification and meiting process
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Fig.6 Gasification and melting system based on integrated disposal of MSW
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Table 8 Character of Datong soft coal/%
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Fig.7 Critical thermo-performance analysis of

original MSW + Datong soft coal
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Fig.8 Critical thermo-performance analysis of

pre-dehydrated MSW + Datong soft coal
4 it

(D E B T w4k R Sk (K2 600T ) 5bE
PP BRI 16 B (1 300C ~1400C)HHARER TRE
T AR TS R RAL TR A R AL R S AL B8R, & R
fir $fH K 293 000k] /m® s Br 3% 3555 KK B IR M S
THELE S BRI 99.99% , 4 R E A E SR F AL
FEpF o (E4LH Ni 100% ;Cd 100% ; Cr 70% 3 Cu
73% ;Pb 43% ;Zn 80% ).

()BT 2 el F7 R IR T 4 18 B R S Ak

He RHBWNE+HEBRBSEBRUES

Fig.9 (Gasification and melting system of originai

MSW + assistant fuel
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