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MSW generated in EU, 2005 and 2020

Source: Municipal waste statistics - Statistics Explained (europa.eu)

MSW PRODUCTION

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Municipal_waste_statistics


Source: CEWEP

MSW MANAGEMENT

MSW treatment in 2019 (EU27 + Switzerland, Normay and United Kingdom)



→ direct combustion (INCINERATION)

→ GASIFICATION

→ PYROLYSIS

THERMAL 
TREATMENT

R = ratio between the effective quantitative of 
oxidant agent (air and / or oxygen) and theoretical 
quantitative (“stoichiometric”)

THERMAL TREATMENT

Source: White paper on Municipal Waste Incinerator



Source: TRM

Thermal treatment scheme 

MSW THERMAL TREATMENT SCHEME



Source: White paper on Municipal Waste Incinerator

Current emission limits (2010/75/EU, Industrial Emissions Directive) and emission ranges
associated with BAT (daily average values expressed in mg/m3

 unless otherwise stated)
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Source: White paper on Municipal Waste Incinerator

Comparison of emission measurements measured in the three-year period 2016-2018 by Italian plants 
and ranges associated with industry BAT for conventional (a) and trace toxic contaminants (b)

(a)

(b)
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Source: White paper on Municipal Waste Incinerator

Incidence of annual emissions of 
the main sectors of activity in Italy 
in 2000 and 2018 for the 
contaminants of greatest interest 
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TURIN EXAMPLE

Source: TRM

Turin incineration Plant
421.000 t/y – 3 lines

lhv = 11 MJ/kg



Source: TRM

TURIN EXAMPLE



Source: TRMSource: TRM

Emissions at chimney

Emissions - TRM

Flue gas in output =
120.000 Nm3/h for each line

Turin plant

NOx (as NO2) PM10
Waste to energy plant 
(µg/m3)

Presence of background in the area 
(µg/m3)

Waste to energy plant 
(µg/m3)

Presence of background in the area 
(µg/m3)

0,02 (max 0,3) 50 - 67 0,0004 (max 0,005) 54 - 62

TURIN EXAMPLE

https://trm.to.it/en/emissions/


Comparison between annual average NOx and PM10 concentrations estimated by model for 
the plant emissions and the presence detected in the area of plant settlement for some 
Italian case studies 

Source: White paper on Municipal Waste Incinerator
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Piedmont Lombardy Trentino South Tyrol Veneto Friuli Venezia Giulia Emilia 
Romagna

Treated wastes [t/y] 560,000 2,400,000 130,000 240,000 147,000 1,100,000

Produced Energy [MWh] 1,443,750 4,568,675 255,244 519,452 241,500 1,991,139

Produced CO2 [t/y] 924,000 3,792,000 209,300 379,200 236,670 1,573,000

tCO2/t wastes 1.65 1.58 1.61 1.58 1.61 1.43

tCO2/ MWh 0.64 0.83 0.82 0.73 0.98 0.79

Avoided CO2 [t/y] 518,000 1,600,000 90,000 185,000 86,000 707,000

tCO2/t wastes 0.73 0.91 0.92 0.81 1.02 0.79

tCO2/ MWh 0.28 0.48 0.47 0.37 0.62 0.43

MSW landfill→ 3.28 t CO2/t MSW 
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CONCLUSION

✓ Consolidated technology

✓ With the use of the BAT the emissions are always lower than the law limits

✓ Incidence of the WtE emissions are lower than the incidence of other industrial sector



Thank you for your attention

deborah.panepinto@polito.it
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