Table S1. Gas organic pollutants indirect emissions during the life cycle of APCDs in coal based 
power generators with different capacities (per 1MW·h): (a)300MW; (b)6000MW; (c)1000MW 

Gas organic pollutants 
Equipment 	Process 	Emission source 	Quantity(kg/MW·h) 
emissions(kg/MW·h) 	 

	[bookmark: _GoBack]SCR 
	Construction stage 
	Aluminum 
Copper 
Steel 
Cast iron Rubber 
Plastic  
Electricity 
	1.23E-04 
7.37E-05 
3.66E-02 
3.96E-04 
1.26E-06 
9.20E-07 
3.19E-01 
	2.04E-08 
1.32E-07 
4.31E-06 
1.42E-06 
2.14E-09 
3.05E-09 
9.40E-07 
	 
 
 
 
 
 
 

	
	
	Transportation 
	9.29E-02 
	4.75E-06 
	 

	
	Operation stage 
	Liquid ammonia 
catalyst water 
	3.14E-01 
9.43E-02 
3.64E+00 
	8.29E-05 
6.24E-05 
3.20E-07 
	 
 
 

	
	
	Electricity 
	1.37E+00 
	4.04E-06 
	 

	
	
	Transportation 
	1.02E-03 
	5.21E-08 
	 

	ESP 
	Construction stage 
	Steel 
Cast iron 
Electricity 
	1.78E-02 
3.47E-04 
2.94E-01 
	2.09E-06 
1.25E-06 
8.67E-07 
	 
 
 
 

	
	
	Transportation 
	4.53E-05 
	2.31E-09 
	 


 
	
	Operation 
	
	
	
	
	

	
	stage 
	Electricity 
	
	7.75E-01 
	2.28E-06 
	 

	WFGD 
	Construction stage 
	Steel 
Cast iron 
Plastic  
Electricity 
Transportation 
	
	9.97E-03 
2.21E-04 
6.42E-06 
8.48E-02 
2.55E-05 
	1.18E-06 
7.93E-07 
2.13E-08 
2.50E-07 
1.30E-09 
	 
 
 
 
 

	
	Operation stage 
	Limestone water 
Electricity 
	
	6.52E+00 
5.85E+01 
7.56E+00 
	4.16E-09 
5.14E-06 
2.23E-05 
	 
 
 

	
	
	Transportation 
	
	1.63E-02 
	8.33E-07 
	 

	 
 
	Construction stage 
	stainless steel 
Transportation 
	
	2.31E-02 
5.79E-05 
	1.44E-05 
2.96E-09 
	 
 

	WESP 
 
 
	Operation stage 
	NaOH 
Water 
Electricity 
	
	4.27E-01 
4.33E+01 
1.86E+00 
	9.62E-05 
3.80E-06 
5.47E-06 
	 
 
 

	 
	
	Transportation 
	
	1.07E-03 
	5.45E-08 
	 

	Total 
	 
	 	 
	 
	
	3.18E-04 
	 



a The units of quantity of electricity and transportation are kW/MW·h and km/MW·h respectively. (b) 

Gas organic pollutants 
Equipment 	Process 	Emission source 	Quantity(kg/MW·h) 
emissions(kg/MW·h) 	 

	SCR 
	Construction stage 
	Aluminum 
Copper 
Steel 
Cast iron Rubber 
Plastic  
Electricity 
	1.36E-04 
8.09E-05 
4.02E-02 
4.35E-04 
1.39E-06 
1.01E-06 
3.50E-01 
	2.24E-08 
1.45E-07 
4.74E-06 
1.56E-06 
2.35E-09 
3.35E-09 
1.03E-06 
	 
 
 
 
 
 
 

	
	
	Transportation 
	1.02E-04 
	5.22E-09 
	 

	
	Operation stage 
	Liquid ammonia 
catalyst water 
	3.34E-01 
1.04E-01 
3.88E+00 
	8.82E-05 
6.85E-05 
3.41E-07 
	 
 
 

	
	
	Electricity 
	1.50E+00 
	4.44E-06 
	 

	
	
	Transportation 
	1.09E-03 
	5.59E-08 
	 

	ESP 
	Construction stage 
	Steel 
Cast iron 
Electricity 
	1.95E-02 
3.81E-04 
2.55E-01 
	2.30E-06 
1.37E-06 
7.53E-07 
	 
 
 
 

	
	
	Transportation 
	4.97E-05 
	2.54E-09 
	 

	
	Operation stage 
	Electricity 
	7.73E-01 
	2.28E-06 
	 
 

	WFGD 
	Construction stage 
	Steel Cast iron 
	1.10E-02 
2.42E-04 
	1.29E-06 
8.71E-07 
	 
 

	
	
	Plastic  
	7.06E-06 
	2.33E-08 
	 

	
	
	Electricity 
	
	9.32E-02 
	2.75E-07 
	 

	
	
	Transportation 
	
	2.80E-05 
	1.43E-09 
	 

	
	Operation stage 
	Limestone water 
Electricity 
	
	6.94E+00 
6.43E+01 
5.09E+00 
	4.43E-09 
5.65E-06 
1.50E-05 
	 
 
 

	
	
	Transportation 
	
	1.74E-02 
	8.87E-07 
	 

	 
 
	Construction stage 
	stainless steel 
Transportation 
	
	2.31E-02 
5.36E-05 
	1.44E-05 
2.74E-09 
	 
 

	WESP 
 
 
	Operation stage 
	NaOH 
Water 
Electricity 
	
	2.60E-01 
1.17E+01 
2.04E+00 
	5.86E-05 
1.03E-06 
6.01E-06 
	 
 
 

	 
	
	Transportation 
	
	7.01E-04 
	3.58E-08 
	 

	Total 
	 
	 	 
	 
	
	2.80E-04 
	 



(c) 

Gas organic pollutants 
Equipment 	Process 	Emission source 	Quantity(kg/MW·h) 
emissions(kg/MW·h) 	 

	SCR 
	Construction stage 
	Aluminum 
Copper 
Steel 
Cast iron 
	1.01E-04 
6.02E-05 
2.99E-02 
3.24E-04 
	1.66E-08 
1.08E-07 
3.52E-06 
1.16E-06 
	 
 
 
 

	
	
	Rubber 
	1.03E-06 
	1.75E-09 
	 

	
	
	Plastic  
	7.52E-07 
	2.49E-09 
	 

	
	
	Electricity 
	2.61E-01 
	7.68E-07 
	 

	
	
	Transportation 
	7.60E-05 
	3.88E-09 
	 

	
	Operation stage 
	Liquid ammonia 
Catalyst 
Water 
	2.51E-01 
7.71E-02 
2.91E+00 
	6.63E-05 
5.10E-05 
2.56E-07 
	 
 
 

	
	
	Electricity 
	1.12E+00 
	3.30E-06 
	 

	
	
	Transportation 
	8.20E-04 
	4.19E-08 
	 

	ESP 
	Construction stage 
	Steel 
Cast iron 
Electricity 
	1.45E-02 
2.84E-04 
1.90E-01 
	1.71E-06 
1.02E-06 
5.60E-07 
	 
 
 
 

	
	
	Transportation 
	3.70E-05 
	1.89E-09 
	 

	
	Operation stage 
	Electricity 
	9.03E-01 
	2.66E-06 
	 
 

	WFGD 
	Construction stage 
	Steel 
Cast iron 
Plastic  
Electricity 
Transportation 
	8.15E-03 
1.80E-04 
5.25E-06 
6.93E-02 
2.08E-05 
	9.61E-07 
6.48E-07 
1.74E-08 
2.04E-07 
1.06E-09 
	 
 
 
 
 

	
	Operation stage 
	Limestone 
Water 
Electricity 
	6.05E+00 
4.29E+01 
1.41E+01 
	3.86E-09 
3.77E-06 
4.16E-05 
	 
 
 

	
	
	Transportation 
	1.51E-02 
	7.73E-07 
	 

	
	 
 
	Construction stage 
	stainless steel 
Transportation 
	1.72E-02 
4.30E-05 
	1.07E-05 
2.20E-09 
	 
 

	WESP 
	 
 
	Operation stage 
	NaOH 
Water 
Electricity 
	2.02E-01 
5.32E+01 
1.52E+00 
	4.56E-05 
4.68E-06 
4.47E-06 
	 
 
 

	
	 
	
	Transportation 
	5.06E-04 
	2.58E-08 
	 

	Total 
	
	 
	 	 
	 
	2.46E-04 
	 



The emission of NOx, SO2, and PM per 1MW·h in the inlet of APCDs and in the outlet of APCDs 
are shown in Table S2. And the indirect emission of NOx, SO2, and PM per 1MW·h by APCDs are shown 
in Table S3.  
Table S2. The emission of NOx, SO2 and PM per 1MW·h at the inlet and outlet of APCDs 
(kg/MW·h): (a) Case 1, 300MW; (b) Case 2, 600MW; (c) Case 3, 1000MW 
(a) 
	 
	NOx  
	SO2  
	PM  

	APCDs inlet (SCR 
	
	
	

	inlet)  
APCDs outlet (WESP 
	1.44E+00  
	6.22E+00  
	1.19E+02  

	outlet)  
	1.72E-01  
	8.97E-02  
	2.50E-02  

	(b)  
	
	
	

	 
	NOx  
	SO2  
	PM  


APCDs inlet (SCR 
1.13E+00 	3.47E+00 	5.45E+01 
inlet) 
APCDs outlet (WESP 
	outlet)  
	1.08E-01  
	6.80E-02  
	1.08E-02  

	(c)  
	
	
	

	 
	NOx  
	SO2  
	PM  

	APCDs inlet (SCR 
	
	
	

	inlet)  
APCDs outlet (WESP 
	6.83E-01  
	2.95E+00  
	5.47E+01  

	outlet)  
	9.12E-02  
	4.22E-02  
	8.81E-03  


Table S3. The indirect emission of indirect emission of NOx, SO2, and PM per 1MW·h by APCDs  

	 
	NOx  
	SO2  
	PM  

	300MW  
	4.47E-03  
	3.93E-03  
	9.30E-04  

	600MW  
	3.83E-03  
	3.73E-03  
	9.46E-04  

	1000MW  
	2.88E-03  
	2.79E-03  
	7.43E-04  


The direct emission removal of these pollutants per 1MW ·h by APCDs (Idirect removal) can be 
calculated by the equation 1, where Ioutlet means the mass of conventional air pollutants (e.g., NOx, SO2, 
and PM) at the outlet of APCDs per 1MW·h; Iinlet means the mass of these pollutants. And net emission 
removal of conventional air pollutants per 1MW·h by APCDs (intensity of net emission removal: Inet 
removal) can be calculated by the equation 2. And the results are shown in Table S4. 
𝐼𝑑𝑖𝑟𝑒𝑐𝑡 𝑟𝑒𝑚𝑜𝑣𝑎𝑙 = 𝐼𝑖𝑛𝑙𝑒𝑡 −𝐼𝑜𝑢𝑡𝑙𝑒𝑡 (1) 
𝐼𝑛𝑒𝑡 𝑟𝑒𝑚𝑜𝑣𝑎𝑙 = 𝐼𝑑𝑖𝑟𝑒𝑐𝑡 𝑟𝑒𝑚𝑜𝑣𝑎𝑙 −𝐼𝑖𝑛𝑑𝑖𝑟𝑒𝑐𝑡 (2) 
Table S4. The net emission removal of NOx, SO2 and PM of APCDs in coal based power 
generators with different capacities per 1MW·h(kg/MW·h) 

	 
	300MW  
	600MW  
	1000MW  

	NOx  
	1.26E+00  
	1.02E+00  
	5.89E-01  

	SO2  
	6.12E+00  
	3.40E+00  
	2.91E+00  

	PM  
	1.19E+02  
	5.44E+01  
	5.47E+01  


 
