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Global MSW generation 

A Global Review of Solid Waste Management, World bank, 2012 
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MSW generation in different regions  

A Global Review of Solid Waste Management, World bank, 2012 
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East Asia Pacific 



MSW Composition  
Food Paper Plastics Wood Textile Metals Glass Yard Others 

Asian 
countries 

and 
District 

Malaysia 60 12 13 3 5 3 1 - 3 
China 50 10.0 5.8 6 2.5 3.5 2 10 10.1 

HK 42.3 21.1 18.5 - - 2.2 3.2 1.4 11.3 

 Singapore 20 25 22 7 4 3.0 2.0 7 10 
Korea 16.3 21.4 8.9 - - 8 4.7 - 30.7 
Japan 11.4 53.1 9.3 4.3 - 2.8 5.3 - 13.8 

Latin 
America Mexico 52.4 14 11 - 1.4 3.4 5.9 - 12 

Developed 
Countries 

Italy 31 28 14 4 4 3 8 - 8 
England 25 31 8 0 5 8 10 - 13 

USA 22 47 5 0 0 3 3 - 20 
Germany 16 31 4 0 2 5 13 - 29 

France 15 34 4 0 3 3 9 - 32 

Source: Monitoring of Solid waste in Hongkong-Waste Statistics for 2011 
               Municipal Waste Management Report: Status-quo and Issues in Southeast and East Asian Countries 
               Base de Datos Estadísticos, SEMARNAT, 2010. Mexico 
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MSW Lower Heating Value (LHV) 
Country Lower heating value 

(MJ/kg) 
Malaysia 5.3  

China 5.9  
HK 7.4  

 Singapore 9.8 
Korea 8.9 
Japan 12.5 
Mexico 6.7 

Italy 10.2 
England 12.1 

USA 11.7 
Germany 12.0 

France 12.0 
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Monthly Moisture Content and Heating Value of 
Shenzhen city at 2011  



Problems in combusting high moisture MSW 

a) Difficult to ignite 

b) Energy required for drying 

c)  Long residence time required for burnout 
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The development of FB for high moisture LHV 
MSW combustion 
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Advantages of Fluid Bed reactors 

a)  High thermal inertia and 
temperature of bed dries and 
ignites MSW rapidly 

b)  Long residence time of 
bubbling bed 

c)  High turbulence results in 
more uniform temperature in 
the gas flow through 
combustion chamber 

d)  More compact reactor and 
high thermal flux 
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Progress in developing CFB MSW reactors 
C
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>600  t/d 
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1)	
  msw	
  feeder;	
  2)	
  air	
  distributor;	
  3)	
  bottom	
  ash	
  discharger;	
  4)	
  CFB	
  combustion	
  chamber;5)	
  cyclone	
  seperator;6)	
  
super	
  heater	
  7)	
  economizer;8)	
  air	
  preheater;	
  9)	
  primary	
  fan	
  10)	
  secondary	
  fan	
  11)	
  induce	
  fan

(a) (b) (c)

CFB technologies in China 

(a) Zhejiang Univ. (b) Chinese Academy of Sciences, (c) Tsinghua Univ. 
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Zhejiang University CFB 

1)   MSW Feeder 

2)   Air Distributor 

3)   Bottom Ash Discharger 

4)   Reactor 

5)   Cyclone 

6)   Superheater 

7)   Economizer 

8)   Air Pre-heater 

9)   Primary Fan 

10)   Secondary Fan 



CFB technologies Developed by ZJU 

Pre-treated 
MSW 

Bottom ash 
recirculating 

Secondary 
air (hot) 

Secondary 
air (cold) 

Fly ash 
recirculating 
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Semi-adiabatic 
membrane wall  



National Demonstration Project 

Ø Capacity: 800 tons/day 
Ø  Three lines: 200+300+300 
Ø  Turbine units: 12 MW 

Hangzhou Qiaosi Waste-to-Energy Power Plant (2002) 
 
•  National Demonstration Project supported by the Chinese 

National Planning Bureau.  
•  Technology of Zhejiang University. 
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Qiaosi 
GB-2005 
Directive 2000 

Performance on Pollutants control 

Measured by Belgium SGS dioxin lab 

CO      HCL      NOx       SO2       PM  

 Dioxin  Cd        Hg        Pb 
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The largest CFB MSW incinerator in China 
Layout of 800 t/d CFB incinerator at Cixi city, Zhejiang province, China 
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The shredder for CFB MSW incinerator 

Image Source: Metso.com 

Low Speed – High Torque Shedders 

•  Uses shear forces (instead 
of impact) to tear materials 

•  Speed: 10-50 rpm 

•  Reverse motion to unclog 
shredder 
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Location of shredders in WTE bunker 

Two shredders serving the 2,300 ton/day Cixi plant (4 lines) 	





The shredder for CFB MSW incinerator 
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The shredder for CFB MSW incinerator 
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Types of MSW WTE plants in China 

By 2012, there were 47 CFB WtE Plants with a total MSW 
treatment capacity of 40,000 tons per day (47% of total capacity) 



2005，guandong 1600 t/d 2010，hubei, 2600 t/d 

2011，cixi 800t/d 2013，henan, 2700 t/d 

Plants 

22 



Conclusions 

1)  In the near future, there will be an increase of MSW generation, 

especially in developing countries. 

2) CFB incineration technology is a promising solution for high 

moisture, low LHV MSW. 

3) The CFB plants that have been built in recent years are less 

capital intensive per ton than moving grate type. If that can be 

done for other developing countries, CFB can be a promising 

solution. 
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Table 2 The operation parameters 
and pollutants emission of the 
incinerator and their design value 
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