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Tables
Table S1. Method detection limits (MDLs) for heavy metals and As in PM2.5. 
	 
	Species 
	MDLs

	Metal(loid)s (ng/m3)
	V
	1.0

	
	Cr
	0.5

	
	Mn
	0.4

	
	Ni
	0.1

	
	Cu
	0.3

	
	Zn
	0.5

	
	As
	0.2

	
	Pb
	0.5
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Table S2. Inhalation rate (m3/min) of different activities for male and female adults.
	
	Activitya
	Adult females
	Adult males

	
	Lying (m3/min)
	0.00712
	0.00893

	
	Sitting (m3/min)
	0.00772
	0.0093

	
	Standing (m3/min)
	0.00836
	0.01065

	
	Walking (m3/min) (2.25 mph)
	0.0203
	0.0241

	
	Running (m3/min) (4.5 mph)
	0.0479
	0.0573

	
	Car driving (m3/min)
	0.00895
	0.0108

	
	Car riding (m3/min)
	0.00819
	0.00983

	
	Housework (m3/min)
	0.0174
	/b

	Collectively
	Resting (m3/h)
	0.36
	0.45

	
	Light activities (m3/h)
	1.14
	1.2

	
	Moderate activities (m3/h)
	/
	/


Notes: a Data source: Exposure Factors Handbook (Table 6-26, Table 6-40, Table 6-41), U.S. EPA, September 2011
b Not available.




Table S3. Chronic daily intake (CDI) of metals (mg/kg.day) via inhalation route across sampling sessions for adults.d
	 
	Metals
	Mean 
	SDa
	Minimum
	5th 
	25th 
	Median
	75th 
	95th 
	Maximum
	Nb
	p-valuec

	Session 1
	V
	4.3E-06
	5.3E-06
	1.9E-06
	4.0E-07
	1.0E-06
	1.2E-07
	4.5E-06
	1.6E-05
	2.1E-05
	161
	

	
	Cr
	6.2E-07
	7.4E-07
	1.3E-07
	3.7E-08
	5.0E-08
	2.4E-08
	3.0E-07
	8.2E-07
	1.6E-06
	161
	***

	
	Cr (VI)f
	8.8E-08
	3.9E-08
	3.4E-09
	5.3E-09
	7.1E-09
	1.8E-08
	4.3E-08
	1.2E-07
	2.4E-07
	161
	***

	
	Mn
	4.1E-06
	4.7E-06
	3.0E-06
	1.1E-07
	1.6E-06
	7.4E-08
	4.5E-06
	7.3E-06
	4.4E-05
	161
	

	
	Ni
	1.3E-06
	1.4E-06
	5.2E-07
	2.3E-08
	2.0E-07
	1.7E-08
	9.7E-07
	2.5E-06
	5.8E-06
	161
	**

	
	Cu
	6.7E-06
	7.1E-06
	4.0E-06
	2.6E-07
	1.9E-06
	4.7E-08
	7.4E-06
	1.8E-05
	3.6E-05
	161
	***

	
	Zn
	4.2E-05
	8.2E-05
	2.6E-05
	1.7E-06
	9.7E-06
	5.9E-07
	4.2E-05
	8.0E-05
	8.2E-04
	161
	

	
	As
	6.5E-07
	6.3E-07
	1.7E-07
	3.2E-08
	4.8E-08
	2.1E-08
	3.4E-07
	7.0E-07
	1.2E-06
	161
	***

	
	Pb
	7.5E-06
	6.9E-06
	5.5E-06
	1.7E-07
	1.3E-06
	8.8E-08
	1.0E-05
	1.8E-05
	2.5E-05
	161
	 

	Session 2
	V
	4.5E-06
	4.5E-06
	2.5E-07
	5.7E-07
	1.4E-06
	2.8E-06
	5.0E-06
	1.2E-05
	2.5E-05
	234
	

	
	Cr
	1.2E-06
	1.3E-06
	6.8E-08
	9.2E-08
	1.7E-07
	2.5E-07
	5.4E-07
	1.2E-06
	3.1E-06
	184
	< 0.001

	
	Cr (VI)f
	1.7E-07
	6.4E-08
	9.7E-09
	1.3E-08
	2.4E-08
	3.6E-08
	7.7E-08
	1.8E-07
	4.4E-07
	184
	< 0.001

	
	Mn
	3.4E-06
	2.9E-06
	1.7E-07
	3.5E-07
	1.1E-06
	2.4E-06
	4.1E-06
	7.0E-06
	1.6E-05
	222
	

	
	Ni
	1.7E-06
	1.4E-06
	3.6E-08
	1.1E-07
	2.7E-07
	5.1E-07
	9.9E-07
	1.9E-06
	3.5E-06
	233
	0.008

	
	Cu
	4.5E-06
	5.5E-06
	2.0E-07
	4.1E-07
	1.5E-06
	3.2E-06
	5.7E-06
	1.4E-05
	5.9E-05
	237
	0.001

	
	Zn
	3.1E-05
	3.9E-05
	2.2E-07
	1.8E-06
	6.8E-06
	1.9E-05
	3.4E-05
	7.7E-05
	2.4E-04
	242
	

	
	As
	9.0E-07
	6.7E-07
	5.7E-08
	8.2E-08
	1.5E-07
	2.6E-07
	4.0E-07
	8.1E-07
	1.6E-06
	132
	0.001

	
	Pb
	7.2E-06
	9.7E-06
	2.3E-07
	4.1E-07
	1.2E-06
	4.4E-06
	8.2E-06
	1.8E-05
	9.2E-05
	207
	 

	Total
	V
	4.4E-06
	4.8E-06
	1.3E-07
	4.4E-07
	1.2E-06
	2.5E-06
	4.8E-06
	1.4E-05
	2.9E-05
	395
	

	
	Cr
	9.3E-07
	1.1E-07
	6.5E-08
	4.1E-08
	9.2E-08
	2.0E-07
	4.4E-07
	1.1E-06
	8.3E-06
	345
	

	
	Cr (VI)f
	1.3E-07
	5.8E-08
	3.4E-09
	5.8E-09
	1.3E-08
	2.9E-08
	6.3E-08
	1.5E-07
	4.4E-07
	345
	

	
	Mn
	3.7E-06
	3.8E-06
	8.6E-08
	5.8E-09
	1.3E-06
	2.6E-06
	4.3E-06
	7.1E-06
	5.1E-05
	383
	

	
	Ni
	1.5E-06
	1.4E-06
	4.5E-08
	5.5E-08
	2.5E-07
	5.2E-07
	9.7E-07
	2.0E-06
	8.3E-06
	394
	

	
	Cu
	5.4E-06
	6.3E-06
	5.5E-08
	3.7E-07
	1.7E-06
	3.5E-06
	6.3E-06
	1.4E-05
	5.9E-05
	398
	

	
	Zn
	3.6E-05
	6.0E-05
	2.1E-07
	1.9E-06
	7.8E-06
	2.1E-05
	3.9E-05
	7.7E-05
	9.5E-04
	403
	

	
	As
	7.6E-07
	6.6E-07
	5.8E-08
	3.6E-08
	1.0E-07
	2.4E-07
	3.8E-07
	8.0E-07
	4.4E-06
	293
	

	 
	Pb
	7.3E-06
	8.6E-06
	8.8E-08
	2.1E-07
	1.2E-06
	4.8E-06
	8.9E-06
	1.8E-05
	1.4E-04
	368
	 


Notes: a SD refers to standard deviation. 
b N refers to the number of valid data, and concentrations below the MDLs were discarded. 
c Differences across sampling sessions were statistically significant at a significance level of 0.05 for a two-sided test (*** p-value < 0.001; ** p-value < 0.01; * p-value < 0.05).   
d In this study, we did not find statistical differences for average chronic daily intake of metals across adult male and female subjects, respectively (for each session) and collectively (pooled data). 
e Chronic daily intake (CDI) of metals via inhalation followed the order of Zn > Pb > Cu > V > Mn > Ni > Cr > As. 
f The concentration of Cr (VI) used for the cancer risk assessment was calculated as one-seventh of the total Cr concentration. 



Table S4. Exposure concentration (mg/m3) and chronic daily intake (CDIinh) of metals (mg/kg.day) via inhalation route for female and male adults. 
	 
	Exposure concentration (mg/m3)
	 
	 
	CDI (mg/kg.day) 
	 
	 

	
	Female
	SDa
	Male
	SDa
	p-valueb
	Female
	SD
	Male
	SDa
	p-value

	V
	1.3E-05
	1.4E-05
	1.6E-05
	1.7E-05
	0.09
	4.3E-06
	4.8E-06
	4.5E-06
	4.8E-06
	0.66

	Cr
	2.0E-06
	2.6E-06
	2.2E-06
	3.5E-06
	0.43
	9.1E-07
	9.6E-07
	9.4E-07
	1.2E-06
	0.81

	Mn
	1.2E-05
	8.9E-06
	1.2E-05
	1.2E-05
	0.91
	3.8E-06
	2.8E-06
	3.7E-06
	4.4E-06
	0.78

	Ni
	3.4E-06
	3.4E-06
	4.4E-06
	4.7E-06
	0.02
	1.4E-06
	1.4E-06
	1.5E-06
	1.4E-06
	0.53

	Cu
	1.9E-05
	2.0E-05
	1.7E-05
	2.3E-05
	0.44
	5.8E-06
	6.1E-06
	5.0E-06
	6.4E-06
	0.21

	Zn
	1.1E-04
	1.1E-04
	1.2E-04
	2.1E-04
	0.43
	3.5E-05
	3.8E-05
	3.7E-05
	7.3E-05
	0.74

	As
	1.3E-06
	1.7E-06
	1.4E-06
	1.9E-06
	0.68
	7.9E-07
	6.2E-07
	7.4E-07
	7.0E-07
	0.51

	Pb
	2.3E-05
	2.3E-05
	2.3E-05
	3.5E-05
	0.98
	7.5E-06
	6.9E-06
	7.2E-06
	9.7E-06
	0.78


Notes: a SD refers to standard deviation. 
b Differences across male and female subjects were statistically significant at a significance level of 0.05 for a two-sided test (bold values denote statistical significance at p < 0.05 level).   







Table S5. The Pearson correlation matrix for metals in personal PM2.5. 
	 
	V
	Cr
	Mn
	Ni
	Cu
	Zn
	As
	Pb

	V
	1.00
	
	
	
	
	
	
	

	Cr
	-0.08
	1.00
	
	
	
	
	
	

	Mn
	0.12
	0.32
	1.00
	
	
	
	
	

	Ni
	0.71
	0.39
	0.15
	1.00
	
	
	
	

	Cu
	-0.13
	0.15
	0.25
	-0.05
	1.00
	
	
	

	Zn
	0.12
	0.22
	0.86
	0.14
	0.25
	1.00
	
	

	As
	-0.21
	0.40
	0.37
	0.06
	0.27
	0.23
	1.00
	

	Pb
	-0.09
	0.20
	0.31
	0.07
	0.29
	0.23
	0.51
	1.00


Note: a Bold values denote statistical significance at p < 0.05 level.



Table S6. Major sources of heavy metal(loid)s in ambient air in China. 
	Species
	Anthropogenic sourcesa

	Vanadium (V)
	The burning of residual and fuel oil; mining and smelting of vanadium

	Chromium (Cr)
	Combustion of coal and oil, steel dust

	Manganese (Mn)
	Coal combustion; steel smelting

	Nickel (Ni)
	Petroleum and coal combustion

	Copper (Cu)
	Vehicle emission, smelting furnace burning

	Zinc (Zn)
	Vehicle emission and fly ash from coal-burning, steel smelting, tire wear

	Arsenic (As)
	Coal combustion; smelting furnace

	Lead (Pb)
	Coal (boiler, furnace) burning; industry (steel, plastic, pigments)


Note: Data source (Duan and Tan, 2013)
