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Table S1. Description of combustion sources 

Source type Stove/boiler type and specification Fuel type APCDs Test load (%) 

Open burning  wheat straw None  

maize stover 

Household biofuel 

burning 

improved stove with an enclosed 

combustion chamber and a chimney, 

built-in-place brick stove 

wheat straw  None  

maize stover 

woody fuel 

household coal 

combustion 

built-in-place brick stove with a 

chimney 

bituminous coal None  

coal-fired boiler for 

electricity generation 

Pulverized coal boiler with a steam 

flow rate of 670 t/h 

bituminous coal ESP+WFGD 100 

coal-fired industrial 

boilers 

chain-grate boiler with nominal 

capacity of 20 t/h 

bituminous coal spray 

scrubber 

80 

chain-grate boiler with nominal 

capacity of 4 t/h 

bituminous coal cyclone 80 
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Table S2. Proximate analysis and ultimate analysis for the tested biomass and fuel 

Source type Fuel type 
Proximate analysis (as received, %) Ultimate analysis (dry basis, %) 

moisture volatile matter fix carbon ash C H N S 

Open burning wheat straw 9.59 65.54 18.83 6.04 44.80 7.01 0.56 0.17 

maize stover 8.79 68.93 18.43 3.85 41.09 6.85 1.62 0.20 

Household biofuel 

burning 

wheat straw  10.32 69.61 14.74 5.33 44.80 7.01 0.56 0.17 

maize stover 8.90 63.58 17.20 10.32 41.09 6.85 1.62 0.20 

woody fuel 9.49 74.35 15.19 0.97 47.66 7.20 0.15  

household coal 

combustion 

bituminous coal 7.04 33.91 53.71 5.35 70.02 3.87 0.94 0.23 

coal-fired boiler for 

electricity generation 

bituminous coal 6.5 25.17  32.65 51.44   1.01 

coal-fired industrial 

boilers 

bituminous coal 10.11 29.60 53.69 6.60 71.41 4.50 0.94 0.23 

bituminous coal 16.3 22.56 26.53 34.61 43.87 3.43 0.92 0.96 
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Table S3. Summary of emission factors of PAHs (mg/kg fuel burned) from 

various combustion sources in the literatures 

Source type Fuel type APCDs 
Sampling 

method 
Samples EF  Reference 

Household stove       

cookstove(La) 

wood 

None hsf pc+gd 

110.2 

S1 coal briquette 101.5 

charcoal 24.7 

stove (L) 

fuelwood 

None 
dilution 

sampling 

p 2.0-3.2 

S2 dung-cake p 3.1-5.5 

biofuel briquette p 2.8-3.0 

stove (L) 
honeycomb coal 

briquette 
None 

dilution 

sampling 
p+g 69-160 S3 

stove (L) 
coal chunk 

None 
dilution 

sampling 
PM2.5 

0.13-5.2 
S4 

coal briquette 0.53-23.9 

stove (L) 
biofuel 

biofuel briquette 
None 

dilution 

sampling 
PM2.5 0.18-18.7 S5 

stove (L) 
biofuel 

None 
naturally 

cooled 
p+g 

5.2-47.3 
S6 

coal 41-405 

improve metal stove(Fb) coal briquette 

None 
naturally 

diluted 
p+g 

13-15 

S7  

brick stove(F) coal cake 148-210 

metal stove without 

chimney(F) 
wood 141-276 

cookstove (F) crop straw None 
naturally 

diluted 
p+g 120-550 S8  

coal stove (F) anthracite coal chunk 
None 

naturally 

diluted 
p+g 

26.0±30.4 
S9  biofuel gasifier stove(F) wood 74.2±50.1 

stove (F) 

bituminous coal 

None 
dilution 

sampling 
PM2.5 

68.7±21.8 

S10  anthracite coal 1.7±0.9 

biofuel 29.5-83.3 

heated kang 

traditional stove 

semi-gasifier (F) 

biofuel 

None 
dilution 

sampling 
PM2.5 

84.5-344 

S11  coal 38-206 

brick stove (F) 
biofuel 

None 
naturally 

diluted 
p 

21.7-429 

S12  

wood 106-254 

traditional iron stoves(F) 
coal chunk 62.2 

honeycomb  18.3 

gasifier stove(F) wood 24.6 

Open burning 

wind tunnel simulation 
cereals 

None 
dilution 

sampling 
p+g 

7.9-359 
S13 

wood 14.2-30.6 

lab simulation wheat straw None dilution PM2.5 1.8  S14 
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rice straw sampling 15.7  

lab simulation 

rice straw 

maize residue 

leaf litter 

None 
dilution 

sampling 
PM10 0.47-0.91 S15 

lab simulation rice straw 
None 

dilution 

sampling 

PM 2.2±0.2 
S16 

field measurement rice straw PM2.5 16.6±1.7 

Coal-fired boiler 

PC boiler  bituminous coal ESP hsf p+g 0.003-0.018 S17 

PC boiler  
Indonesian coal 

Australian coal 
SCR+ESP+WFGD hsf p+g 0.002 S18 

PC boiler Bituminous coal ESP hsf p+g 0.6 S19 

PC boiler 
Bituminous coal 

SCR+BH+SWFGD hsf p+g 0.24 
S20 

PC boiler  SCR+ESP+WFGD hsf p+g 0.44 

CFB boiler bituminous coal fabric filter hsf p+g 3.53 S21 

aL: lab simulation. bF: field measurement. cp: particulate phase. dg: gas phase. fhs: hot 

temperature sampling 
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