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~ Municipal Solid Waste Incineration in China
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Municipal Solid Waste Incineration in China
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* 548 MSWI plants and 1308
MSW incinerators in 2020

* More than 1000 MSWI plants
in 2024
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Spatial distribution of MSWI plants across China in 2020



- Where does the mercury in MSW come from?

Most of the Hg in municipal solid waste comes from batteries, electronic components,

household appliances (fluorescent lamps, etc.), mercury containing thermometers, skin

lightening products, and so on.

Mercury content and category proportion of MSW in China

Organic matter| Inorganic matter Recyclable substance -
Category

Food waste Lime Brick el (e eling Glass Paper NG Elle Weave el Total
batteries) Plastic Bamboo
Average Hg content in 0.007- 0.061- 0.005-
0.0008-0.535 0.038 / 0.876 0.0012 0.039-0.418 /
each category (mg/kg) 0.378 0.445 0.529
Average proportion in
51.00 16.43 8.02 1.33 2.79 6.65 8.40 2.07 3.21 99.9
MSW (%)
Average Hg content in 0.001- 0.024-
0-0.273 0.006 / 0.0120-0.025 0.000 0-0.025 0.003-0.035 0-0.017
MSW (mg/kg) 0.009 0.377

Li, C. Y. et al Jia, Y. et al. Zhang, H., et al. Zhao, X, etal. Duan, Z. Y., et al.



Mercury content of MSW and coal in China
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Mercury content of MSW and coal in China (literate data)

coal in China is 0.03 ~ 0.55 mg/kg.




Atmospheric mercury emission inventory methods

According to the UNEP's Toolkit for identification and quantification of mercury releases

Toolkit for Identification and
Quantification of Mercury
Releases

Guideline
for Inventory Level 1

Version 2.2
February 2023

Toolkit for Identification and
Quantification of Mercury
Releases

Reference Report
and
Guideline for Inventory Level 2

Version 1.7
February 2023

UN®&

environment
programme

Toolkit for Identification and
Quantification of Mercury
Releases

Guideline
for Inventory Level 3

Supplementing the Reference Report
and Guideline for Inventory Level 2

Version 1
February 2023

https://www.unep.org/topics/chemicals-and-pollution-action/pollution-and-health/heavy-metals/mercury/mercury-inventory




Atmospheric mercury emission inventory methods

Epg = (Z z Cn,iM;j + Z Ceid;) (1 —m; )
i i

A=M

1

ijR

By, the annual anthropogenic mercury emissions from the MSWI sector (kg);
i,j the MSW incinerator and the type;

C.,;the mercury concentration in MSW(mg-kg1);

C'c’i the mercury concentration in coal;

M; ; the amount of MSW (1);
A the coal consumption (t);

R the ratio of coal consumption and the amount of MSWI;

N the mercury removal efficiency



Incinerator type of MSWI plants in China
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Geographical distribution of the incineration scale of
MSW incinerators and incineration type (2020)

Grate furnace combustor (GFC) and
Circulating Fluidized Bed (CFB) are the
major incinerator types in China.

GFCs are the major incinerator with the
88.76% incineration capacity in China
CFBs are mainly distributed in the central
and western China, as the coal resources

are mainly located in those area.



Proportion of imncineration capacity

APCD types of MSWI plants in China
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Mercury removal efficiency (MRE) of APCDs
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Mercury emission intensity of MSWI process in China
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Intensity of mercury emissions from MSWI process in China
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The average Hg emission intensity decreased from 0.077 mg-kg! in 2014 to 0.060 mg-kg! in 2020



MSWI incineration capacity in China (2014-2020)
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Geographical distribution of MSWI incineration capacity in China (t/d)



Atmospheric Hg emission amount of MSWI in China

I
2014 Atmospheric mercury emissions (kg) X . ) }
0 300 500 200 1200 1500 2015 Atmospheric mereury cimissions (kg) 2018 Ammaespheric mercury emissions (kg) 2019 Atmospheric mercury emissions (kg )
1 I j 0 00 600 900 1200 1500 0 300 00 900 1200 1500 0 300 600 900 1200 1500
Jiangsu .
Guangdong iangsu
z.‘j;.m,.g Gsm:.mg
Beijing uangdong
Hubei Hubei
Shandong. Zhajiang
Henan Beijing
Anhui Henan
Chongqing Anhui
Fujian 8 hq;ﬁ‘l‘;:ﬂ
Tianjin anjin
Sichom Jilin
Yunnan Fujian
g Jilin Sighuan .
r; Shanxi g Ys-r:u--{ 2
Liaoning £ anxi £
& Shanghsl E Hebei £ eonsiiong
Hebei Shanghai Py
Hainan iaoning Yunnan
Hunan Heilongjiang Liaoning
Heilongjiang Hunan Shanghai
Inner Mongolia Guichou Guangsi
Xinjiang Hainan Jiangsi
Ningxia 7 Guangyxi Tnner Mongolia
Gansu 4 Tnner Mongolin i sAmeniiicmercary cmiselins. Clg) 2018 Atmospheric mereuny emissiont (kgh Shanxi 2000 Admsiplarks Wiy sl (1)
Shaanxi 1 Xinjiang 3 g . e :IIT“ & .ty
Tibet . gxia . % e . ::"';
G o 3. . B
o Shaanxi ne Xinjinag o ogsaus ¢ e m
Guangxi 3 LR o ms e Shaanxi T . .
Jiangxi Tibet & sy . . \ = . s
Jiangxi N
i i 2017 Atmospheric issions (kg) i ssi 9000
2016 Atmospheric mereury emissions (kg) tmospherie mercury emissions (kg 2020 Atmospheric mercury emissions (kg)
0 300 600 900 1200 1500 0 300 00 900 1200 1500 500 1000 -
Jiangsu =n 8000
: X
Shandong ( ) ] ( )
Guangdong g s h
Beljing - 7000
Hubei =
Zhejiang =]
Anhui -
Chongaing _g 6000 4
Sichuan
Fujian 5
Tianjin 5000 4
Jilin i
Gansu . = 1
¥ Yunnan ¥ o N
£ Heilongjiang 3 5 4000
H Henan i |
L] Hunan E
Hebei o 3000 4
hou Lo
Shansi g
Shanghai -
Lisoning 2 2000
) Guangxi e
N:h,l:v;nrh:nmu;m:«mm gy 3 [0 Tower Momgulie 2017 Asmaepheric mercury ermivsione (kg ! I“"“;‘"". 2000 Aunosphieric rereury emissions (kg T E
“ il Jiangai . o A . @ ‘o £ 1000 -
Guangxi ¢ 1em RO Ningai DR PRI H <
Tnner Mongolia o e ol Xinjiang o 36 B . 3-8 : 1
Jiang " s s m | Halis o s s s om me G r5 ¥ deie -
" —_— . : i u
T ’ “Tibet v s | . ik Lo st i ;
Tihet Shaanxi E 2014 2015 2016 2017 2018 2019 2020

Mercury emissions in the MSWI process in China from 2014 to 2020

The atmospheric Hg emission had been increased from 3.77 t in 2014 to 8.13 tin 2020!




CO, emission amount of MSWI process in China
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Geographical distribution of CO, emissions from MSWI process in China (2014-2020)

According to the method in IPCC Guidelines for National Greenhouse Gas Inventories, the CO, emissions from

MSWI process was calculated, which had been increased from 21.69 Mt in 2014 to 64.48 Mt in 2020!



Structural equation modeling (SEM) analysis
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SEM results of the mercury and CO, emission

SEM is a statistical research method that
analyses the relationship between different
variables by constructing a covariance matrix.
The CO, emission was the key factor
influencing mercury emission amount from
the MSWI process, while GDP was the most
important factor influencing CO, emission.
Urban population was the main driver of Hg
emission increase, while the patent accounts
and the increase of primary and tertiary
sectors were the strongest prevention to

mercury emission.



Scenarios analysis
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* The results indicate that the combining carbon neutrality scenarios with current air pollution control

policies is the most cost-effective collaborative approach to Hg and CO, emissions reduction.



Implications

v Promote mercury free products alternatives and reducing the MSW amount

to reduce the mercury input in MSWI process.

v" APCDs update and prevent secondary pollution on the solid waste generated

from the MSWI process (such as fly ash and slag).

v" To develop carbon mercury collaborative mitigation pathways to explore

more cost-effective carbon dioxide and mercury pollution reduction policies

and measures.
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