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Table S1. Descriptions of sampling locations. 
 

 Location Location 
no.  

GPS 
coordinates 

Description 

Soil Reservoir (reference) S1 N23.378225 
E116.372927 

Nanyang reservoir. 

Duck pond S2 N23.331667 
E116.356944 

A location within the dried Lianjiang river floor. 

Rice field S3 N23.327778 
E116.346111 

A rice field irrigated by water from Lianjiang River. 

Kindergarten S4 N23.33172 
E116.355073 

A kindergarten near workshops. 

Pump station S5 N23.331519 
E116.355697 

A pump station pumping water from Lianjiang river, 
next to workshop and duck raising area. 

Workshop S6 N23.330277 
E116.346389 

A location near workshop, with electronic wastes 
stored in the open area. 
 

Road side S7 N23.322675 
E116.352082 

Near Yujiao village. 

Vegetable field S8 N23.32336 
E116.352409 

Near Yujiao village and next to the branch of Lianjiang 
river. 

Huamei middle 
school 

S9 N23.316586 
E116.35528 

A road side near Huamei middle school. 

Living area S10 N23.325833 
E116.329444 

A location with historically intensive e-waste recycling 
activities within a living area. 

Meizhou middle S11 N23.308334 At the bank of Lianjiang river, next to Meizhou middle 



school E116.339722 school. 
Road dust Workshop D1 N23.330277 

E116.346389 
A location near workshop, with electronic wastes 
stored in the open area.  

Guiyu middle school D2 N23.322169 
E116.357871 

A road side in front of Guiyu middle school, 50 m 
away from the main market street. 

Yujiao village D3 N23.321671 
E116.350972 

A road side in front of a popular restaurant, next to one 
branch of Lianjiang river. 

Nan’an district D4 N23.325845 
E116.329465 

A location with historically intensive e-waste recycling 
activities within a living area.  

Living area D5 N23.328143 
E116.356074 

A living area with great density of houses, next to one 
branch of Lianjiang river. 

Sediment Reservoir (reference) Sed1 N23.378225 
E116.372927 

Nanyang reservoir 

Duck pond Sed2 N23.331667 
E116.356944 

A location within the dried Lianjiang River floor.  

Pump station Sed3 N23.331519 
E116.355697 

A pump station pumping water from Lianjiang River, 
next to workshop and duck raising area 

Houwang village Sed4 N23.318889 
E116.333889 

A river side near living area. Residents were used to do 
laundry.  

Lianjiang River 
branch 

Sed5 N23.326944 
E116.353611 

A newly constructed branch of Lianjiang River, next to 
a main road for vehicles.  

Air Nan’an 4th Road Air N23.325833 
E116.329444 

On the roof of a resident’s 3 layers building, the ground 
floor is used for e-waste recycling. 

 



Table S2. Comparison of congeners in various environmental matrices (ANOVA 
followed by Duncan’s test). 

 Congener Soil (n=20) Road dust (n=13) Sediment (n=8) 
BDE-17 a b ab 
BDE-28 a b ab 
BDE-47 a b ab 
BDE-66 a b a 
BDE-71 a b ab 
BDE-85 a a a 
BDE-99 a a a 
BDE-100 a b ab 
BDE-138 a b ab 
BDE-153 a a a 
BDE-154 a a a 
BDE-183 a b a 
BDE-190 NA NA NA 
∑PBDE a a a 
syn-DP a a a 
anti-DP a a a 
∑DP a a a 

Different letters (“a”, “b” and “ab”) in the same row indicate significant different (P<0.05). NA, not 
available. 



Table S3 Non-cancer risk values of PBDEs and DP in air particles for child and adult. 
 

Congener 
Children Adults 

NAV1 NAV2 NAV1 NAV2 
BDE-17 2.99E-04 6.53E-03 2.28E-04 4.97E-03 
BDE-28 0 0 0 0 
BDE-71 7.25E-03 1.54E-02 5.52E-03 1.17E-02 
BDE-47 7.43E-03 5.17E-03 5.66E-03 3.93E-03 
BDE-66 1.54E-03 1.63E-03 1.17E-03 1.24E-03 
BDE100 0 7.25E-03 0 5.52E-03 
BDE99 0 1.18E-03 0 8.97E-04 
BDE85 0 2.27E-03 0 1.73E-03 

BDE154 3.76E-04 0 2.86E-04 0 
BDE153 5.44E-03 1.18E-02 4.14E-03 8.97E-03 
BDE138 8.16E-04 1.04E-03 6.21E-04 7.94E-04 
BDE183 7.70E-03 5.44E-03 5.87E-03 4.14E-03 
BDE-190 0 0 0 0 
∑PBDE 3.09E-02 5.77E-02 2.35E-02 4.39E-02 
syn-DP 4.27E-08 3.38E-08 3.25E-08 2.57E-08 
anti-DP 1.16E-07 1.16E-07 8.80E-08 8.80E-08 

∑DP 1.69E-07 1.33E-07 1.29E-07 1.01E-07 
 
  



Table S4 Non-cancer risk values of PBDEs and DP in dust for child  
 

Congener 

 WS1   WS2   WS3  

Non-dietary 

ingestion 

Intake through 

dermal contact 
Total 

Non-dietary 

ingestion 

Intake through 

dermal contact 
Total 

Non-dietary 

ingestion 

Intake through 

dermal contact 
Total 

BDE-17 1.30E-05 9.60E-07 1.40E-05 4.77E-05 3.52E-06 5.13E-05 1.98E-05 1.46E-06 2.12E-05 

BDE-28 7.90E-05 5.83E-06 8.48E-05 4.11E-04 3.04E-05 4.42E-04 8.72E-05 6.44E-06 9.37E-05 

BDE-71 4.94E-05 3.65E-06 5.30E-05 8.72E-05 6.44E-06 9.37E-05 2.47E-05 1.82E-06 2.65E-05 

BDE-47 4.94E-04 3.65E-05 5.30E-04 2.30E-03 1.70E-04 2.47E-03 4.28E-04 3.16E-05 4.60E-04 

BDE-66 1.40E-04 1.03E-05 1.50E-04 6.09E-04 4.50E-05 6.54E-04 1.40E-04 1.03E-05 1.50E-04 

BDE100 1.60E-04 1.18E-05 1.71E-04 3.62E-04 2.67E-05 3.89E-04 9.71E-05 7.17E-06 1.04E-04 

BDE99 7.90E-04 5.83E-05 8.48E-04 3.29E-03 2.43E-04 3.53E-03 5.27E-04 3.89E-05 5.66E-04 

BDE85 6.58E-05 4.86E-06 7.07E-05 3.29E-04 2.43E-05 3.53E-04 5.60E-05 4.13E-06 6.01E-05 

BDE154 6.91E-05 5.10E-06 7.42E-05 3.62E-04 2.67E-05 3.89E-04 3.62E-05 2.67E-06 3.89E-05 

BDE153 2.30E-04 1.70E-05 2.47E-04 2.39E-03 1.76E-04 2.56E-03 1.73E-04 1.28E-05 1.86E-04 

BDE138 1.32E-05 9.72E-07 1.41E-05 1.23E-04 9.12E-06 1.33E-04 8.23E-06 6.08E-07 8.84E-06 

BDE183 3.79E-04 2.80E-05 4.06E-04 9.05E-03 6.68E-04 9.72E-03 1.56E-04 1.15E-05 1.68E-04 

BDE-190 0 0 0.00E+00 0 0 0.00E+00 0 0 0.00E+00 

∑PBDE 2.48E-03 1.83E-04 2.67E-03 1.94E-02 1.43E-03 2.08E-02 1.75E-03 1.29E-04 1.88E-03 

syn-DP 6.45E-09 4.77E-10 6.93E-09 7.91E-09 5.84E-10 8.49E-09 4.52E-09 3.34E-10 4.85E-09 

anti-DP 2.10E-08 1.55E-09 2.25E-08 2.74E-08 2.03E-09 2.95E-08 1.61E-08 1.19E-09 1.73E-08 

∑DP 2.58E-08 1.91E-09 2.77E-08 3.07E-08 2.26E-09 3.29E-08 1.77E-08 1.31E-09 1.91E-08 

 
 
 
 



Congener 

 Sch1   Sch2   YJV1  

Non-dietary 

ingestion 

Intake through 

dermal contact 
Total 

Non-dietary 

ingestion 

Intake through 

dermal contact 
Total 

Non-dietary 

ingestion 

Intake through 

dermal contact 
Total 

BDE-17 1.65E-04 1.22E-05 1.77E-04 5.93E-06 4.38E-07 6.36E-06 1.20E-03 8.87E-05 1.29E-03 

BDE-28 2.14E-04 1.58E-05 2.30E-04 1.42E-05 1.05E-06 1.52E-05 1.58E-03 1.17E-04 1.70E-03 

BDE-71 5.27E-05 3.89E-06 5.66E-05 9.88E-06 7.29E-07 1.06E-05 3.79E-04 2.80E-05 4.06E-04 

BDE-47 9.71E-04 7.17E-05 1.04E-03 5.43E-05 4.01E-06 5.83E-05 6.42E-03 4.74E-04 6.89E-03 

BDE-66 4.28E-04 3.16E-05 4.60E-04 1.65E-05 1.22E-06 1.77E-05 2.96E-03 2.19E-04 3.18E-03 

BDE100 1.98E-04 1.46E-05 2.12E-04 7.57E-06 5.59E-07 8.13E-06 1.38E-03 1.02E-04 1.48E-03 

BDE99 1.23E-03 9.12E-05 1.33E-03 3.29E-05 2.43E-06 3.53E-05 1.37E-02 1.01E-03 1.47E-02 

BDE85 8.39E-05 6.20E-06 9.01E-05 1.09E-05 8.02E-07 1.17E-05 1.10E-03 8.14E-05 1.18E-03 

BDE154 8.23E-05 6.08E-06 8.84E-05 2.06E-06 1.52E-07 2.21E-06 9.05E-04 6.68E-05 9.72E-04 

BDE153 3.62E-04 2.67E-05 3.89E-04 6.83E-06 5.04E-07 7.33E-06 7.57E-03 5.59E-04 8.13E-03 

BDE138 2.14E-05 1.58E-06 2.30E-05 0 0 0.00E+00 4.20E-04 3.10E-05 4.51E-04 

BDE183 5.43E-04 4.01E-05 5.83E-04 0 0 0.00E+00 3.29E-02 2.43E-03 3.53E-02 

BDE-190 0 0 0.00E+00 0 0 0.00E+00 1.40E-04 1.03E-05 1.50E-04 

∑PBDE 4.35E-03 3.22E-04 4.68E-03 1.61E-04 1.19E-05 1.73E-04 7.06E-02 5.22E-03 7.59E-02 

syn-DP 6.13E-09 4.53E-10 6.58E-09 2.42E-09 1.79E-10 2.60E-09 5.00E-08 3.69E-09 5.37E-08 

anti-DP 2.10E-08 1.55E-09 2.25E-08 6.94E-09 5.12E-10 7.45E-09 1.31E-07 9.65E-09 1.40E-07 

∑DP 2.42E-08 1.79E-09 2.60E-08 9.84E-09 7.27E-10 1.06E-08 1.94E-07 1.43E-08 2.08E-07 

 
 
 
 
 
 



Congener 

 YJV2   NAV1   NAV2  

Non-dietary 

ingestion 

Intake through 

dermal contact 
Total 

Non-dietary 

ingestion 

Intake through 

dermal contact 
Total 

Non-dietary 

ingestion 

Intake through 

dermal contact 
Total 

BDE-17 8.23E-05 6.08E-06 8.84E-05 9.22E-04 6.81E-05 9.90E-04 7.57E-03 5.59E-04 8.13E-03 

BDE-28 7.41E-04 5.47E-05 7.95E-04 1.46E-03 1.08E-04 1.57E-03 8.23E-03 6.08E-04 8.84E-03 

BDE-71 1.43E-04 1.06E-05 1.54E-04 3.13E-04 2.31E-05 3.36E-04 6.75E-03 4.98E-04 7.25E-03 

BDE-47 2.47E-03 1.82E-04 2.65E-03 9.88E-03 7.29E-04 1.06E-02 3.29E-02 2.43E-03 3.53E-02 

BDE-66 1.30E-03 9.60E-05 1.40E-03 2.14E-03 1.58E-04 2.30E-03 1.65E-02 1.22E-03 1.77E-02 

BDE100 6.09E-04 4.50E-05 6.54E-04 9.71E-04 7.17E-05 1.04E-03 1.23E-03 9.12E-05 1.33E-03 

BDE99 5.60E-03 4.13E-04 6.01E-03 1.37E-02 1.01E-03 1.47E-02 4.11E-02 3.04E-03 4.42E-02 

BDE85 5.10E-04 3.77E-05 5.48E-04 7.41E-04 5.47E-05 7.95E-04 3.13E-03 2.31E-04 3.36E-03 

BDE154 3.87E-04 2.86E-05 4.15E-04 4.69E-04 3.46E-05 5.04E-04 3.46E-03 2.55E-04 3.71E-03 

BDE153 1.65E-03 1.22E-04 1.77E-03 2.55E-03 1.88E-04 2.74E-03 2.22E-02 1.64E-03 2.39E-02 

BDE138 1.48E-04 1.09E-05 1.59E-04 1.07E-04 7.90E-06 1.15E-04 1.98E-03 1.46E-04 2.12E-03 

BDE183 3.62E-02 2.67E-03 3.89E-02 1.98E-03 1.46E-04 2.12E-03 1.48E-03 1.09E-04 1.59E-03 

BDE-190 2.63E-05 1.94E-06 2.83E-05 0 0 0.00E+00 0 0 0.00E+00 

∑PBDE 4.99E-02 3.68E-03 5.35E-02 3.52E-02 2.60E-03 3.78E-02 1.47E-01 1.08E-02 1.57E-01 

syn-DP 4.36E-08 3.22E-09 4.68E-08 1.77E-08 1.31E-09 1.91E-08 5.16E-10 3.81E-11 5.54E-10 

anti-DP 1.40E-07 1.04E-08 1.51E-07 6.94E-09 5.12E-10 7.45E-09 1.77E-09 1.31E-10 1.91E-09 

∑DP 1.77E-07 1.31E-08 1.91E-07 7.10E-08 5.24E-09 7.62E-08 2.10E-09 1.55E-10 2.25E-09 

 
 
 
 
 
 



Congener 

 NAV3   LA1   LA2  

Non-dietary 

ingestion 

Intake through 

dermal contact 
Total 

Non-dietary 

ingestion 

Intake through 

dermal contact 
Total 

Non-dietary 

ingestion 

Intake through 

dermal contact 
Total 

BDE-17 1.81E-03 1.34E-04 1.94E-03 5.60E-06 4.13E-07 6.01E-06 1.27E-04 9.36E-06 1.36E-04 

BDE-28 1.60E-03 1.18E-04 1.71E-03 2.47E-05 1.82E-06 2.65E-05 2.47E-04 1.82E-05 2.65E-04 

BDE-71 1.65E-03 1.22E-04 1.77E-03 1.50E-05 1.11E-06 1.61E-05 3.79E-05 2.80E-06 4.06E-05 

BDE-47 9.88E-03 7.29E-04 1.06E-02 1.55E-04 1.14E-05 1.66E-04 9.55E-04 7.05E-05 1.03E-03 

BDE-66 5.10E-03 3.77E-04 5.48E-03 5.60E-05 4.13E-06 6.01E-05 2.14E-04 1.58E-05 2.30E-04 

BDE100 6.91E-04 5.10E-05 7.42E-04 3.95E-05 2.92E-06 4.24E-05 1.40E-04 1.03E-05 1.50E-04 

BDE99 1.53E-02 1.13E-03 1.64E-02 1.53E-04 1.13E-05 1.64E-04 5.93E-04 4.38E-05 6.36E-04 

BDE85 1.00E-03 7.41E-05 1.08E-03 1.20E-05 8.87E-07 1.29E-05 3.29E-05 2.43E-06 3.53E-05 

BDE154 1.07E-03 7.90E-05 1.15E-03 1.40E-05 1.03E-06 1.50E-05 1.98E-05 1.46E-06 2.12E-05 

BDE153 6.17E-03 4.56E-04 6.63E-03 5.02E-05 3.71E-06 5.39E-05 1.32E-04 9.72E-06 1.41E-04 

BDE138 5.43E-04 4.01E-05 5.83E-04 0 0 0.00E+00 9.05E-06 6.68E-07 9.72E-06 

BDE183 9.05E-04 6.68E-05 9.72E-04 5.84E-05 4.31E-06 6.27E-05 5.35E-05 3.95E-06 5.74E-05 

BDE-190 0 0 0.00E+00 0 0 0.00E+00 2.96E-04 2.19E-05 3.18E-04 

∑PBDE 4.57E-02 3.38E-03 4.91E-02 5.83E-04 4.31E-05 6.26E-04 2.86E-03 2.11E-04 3.07E-03 

syn-DP 5.81E-10 4.29E-11 6.24E-10 7.10E-10 5.24E-11 7.62E-10 1.61E-09 1.19E-10 1.73E-09 

anti-DP 1.77E-09 1.31E-10 1.91E-09 1.94E-09 1.43E-10 2.08E-09 3.87E-09 2.86E-10 4.16E-09 

∑DP 2.26E-09 1.67E-10 2.43E-09 2.90E-09 2.14E-10 3.12E-09 6.45E-09 4.77E-10 6.93E-09 

 
 
 
 
 
 



Congener 

 LA3  

Non-dietary 

ingestion 

Intake through 

dermal contact 
Total 

BDE-17 3.29E-05 2.43E-06 3.53E-05 

BDE-28 3.46E-05 2.55E-06 3.71E-05 

BDE-71 9.38E-06 6.93E-07 1.01E-05 

BDE-47 2.47E-04 1.82E-05 2.65E-04 

BDE-66 7.90E-05 5.83E-06 8.48E-05 

BDE100 4.77E-05 3.52E-06 5.13E-05 

BDE99 2.30E-04 1.70E-05 2.47E-04 

BDE85 2.63E-05 1.94E-06 2.83E-05 

BDE154 1.07E-05 7.90E-07 1.15E-05 

BDE153 2.14E-05 1.58E-06 2.30E-05 

BDE138 0 0 0.00E+00 

BDE183 0 0 0.00E+00 

BDE-190 0 0 0.00E+00 

∑PBDE 7.39E-04 5.46E-05 7.94E-04 

syn-DP 8.87E-10 6.55E-11 9.53E-10 

anti-DP 2.74E-09 2.03E-10 2.95E-09 

∑DP 3.55E-09 2.62E-10 3.81E-09 

 
 
 
 
 



Table S5 Non-cancer risk values of PBDEs and DP in dust for adult  

Congener 

 WS1   WS2   WS3  

Non-dietary 

ingestion 

Intake through 

dermal contact 
Total 

Non-dietary 

ingestion 

Intake through 

dermal contact 
Total 

Non-dietary 

ingestion 

Intake through 

dermal contact 
Total 

BDE-17 1.78E-06 4.74E-07 2.26E-06 6.54E-06 1.74E-06 8.28E-06 2.71E-06 7.20E-07 3.43E-06 

BDE-28 1.08E-05 2.88E-06 1.37E-05 5.64E-05 1.50E-05 7.14E-05 1.20E-05 3.18E-06 1.51E-05 

BDE-71 6.77E-06 1.80E-06 8.57E-06 1.20E-05 3.18E-06 1.51E-05 3.38E-06 9.00E-07 4.28E-06 

BDE-47 6.77E-05 1.80E-05 8.57E-05 3.16E-04 8.40E-05 4.00E-04 5.87E-05 1.56E-05 7.43E-05 

BDE-66 1.92E-05 5.10E-06 2.43E-05 8.35E-05 2.22E-05 1.06E-04 1.92E-05 5.10E-06 2.43E-05 

BDE100 2.19E-05 5.82E-06 2.77E-05 4.96E-05 1.32E-05 6.28E-05 1.33E-05 3.54E-06 1.69E-05 

BDE99 1.08E-04 2.88E-05 1.37E-04 4.51E-04 1.20E-04 5.71E-04 7.22E-05 1.92E-05 9.14E-05 

BDE85 9.03E-06 2.40E-06 1.14E-05 4.51E-05 1.20E-05 5.71E-05 7.67E-06 2.04E-06 9.71E-06 

BDE154 9.48E-06 2.52E-06 1.20E-05 4.96E-05 1.32E-05 6.28E-05 4.96E-06 1.32E-06 6.28E-06 

BDE153 3.16E-05 8.40E-06 4.00E-05 3.27E-04 8.70E-05 4.14E-04 2.37E-05 6.30E-06 3.00E-05 

BDE138 1.81E-06 4.80E-07 2.28E-06 1.69E-05 4.50E-06 2.14E-05 1.13E-06 3.00E-07 1.43E-06 

BDE183 5.19E-05 1.38E-05 6.57E-05 1.24E-03 3.30E-04 1.57E-03 2.14E-05 5.70E-06 2.71E-05 

BDE-190 0 0 0.00E+00 0 0 0.00E+00 0 0 0.00E+00 

∑PBDE 3.40E-04 9.04E-05 4.31E-04 2.66E-03 7.06E-04 3.36E-03 2.40E-04 6.39E-05 3.04E-04 

syn-DP 8.85E-10 2.35E-10 1.12E-09 1.08E-09 2.88E-10 1.37E-09 6.19E-10 1.65E-10 7.84E-10 

anti-DP 2.88E-09 7.64E-10 3.64E-09 3.76E-09 1.00E-09 4.76E-09 2.21E-09 5.88E-10 2.80E-09 

∑DP 3.54E-09 9.41E-10 4.48E-09 4.20E-09 1.12E-09 5.32E-09 2.43E-09 6.47E-10 3.08E-09 

 

 

 

 

Congener  Sch1   Sch2   YJV1  



Non-dietary 

ingestion 

Intake through 

dermal contact 
Total 

Non-dietary 

ingestion 

Intake through 

dermal contact 
Total 

Non-dietary 

ingestion 

Intake through 

dermal contact 
Total 

BDE-17 2.26E-05 6.00E-06 2.86E-05 8.12E-07 2.16E-07 1.03E-06 1.65E-04 4.38E-05 2.09E-04 

BDE-28 2.93E-05 7.80E-06 3.71E-05 1.94E-06 5.16E-07 2.46E-06 2.17E-04 5.76E-05 2.74E-04 

BDE-71 7.22E-06 1.92E-06 9.14E-06 1.35E-06 3.60E-07 1.71E-06 5.19E-05 1.38E-05 6.57E-05 

BDE-47 1.33E-04 3.54E-05 1.69E-04 7.45E-06 1.98E-06 9.43E-06 8.80E-04 2.34E-04 1.11E-03 

BDE-66 5.87E-05 1.56E-05 7.43E-05 2.26E-06 6.00E-07 2.86E-06 4.06E-04 1.08E-04 5.14E-04 

BDE100 2.71E-05 7.20E-06 3.43E-05 1.04E-06 2.76E-07 1.31E-06 1.90E-04 5.04E-05 2.40E-04 

BDE99 1.69E-04 4.50E-05 2.14E-04 4.51E-06 1.20E-06 5.71E-06 1.87E-03 4.98E-04 2.37E-03 

BDE85 1.15E-05 3.06E-06 1.46E-05 1.49E-06 3.96E-07 1.89E-06 1.51E-04 4.02E-05 1.91E-04 

BDE154 1.13E-05 3.00E-06 1.43E-05 2.82E-07 7.50E-08 3.57E-07 1.24E-04 3.30E-05 1.57E-04 

BDE153 4.96E-05 1.32E-05 6.28E-05 9.36E-07 2.49E-07 1.19E-06 1.04E-03 2.76E-04 1.31E-03 

BDE138 2.93E-06 7.80E-07 3.71E-06 0 0 0.00E+00 5.75E-05 1.53E-05 7.28E-05 

BDE183 7.45E-05 1.98E-05 9.43E-05 0 0 0.00E+00 4.51E-03 1.20E-03 5.71E-03 

BDE-190 0 0 0.00E+00 0 0 0.00E+00 1.92E-05 5.10E-06 2.43E-05 

∑PBDE 5.97E-04 1.59E-04 7.56E-04 2.21E-05 5.87E-06 2.79E-05 9.68E-03 2.57E-03 1.23E-02 

syn-DP 8.41E-10 2.23E-10 1.06E-09 3.32E-10 8.82E-11 4.20E-10 6.86E-09 1.82E-09 8.68E-09 

anti-DP 2.88E-09 7.64E-10 3.64E-09 9.51E-10 2.53E-10 1.20E-09 1.79E-08 4.76E-09 2.27E-08 

∑DP 3.32E-09 8.82E-10 4.20E-09 1.35E-09 3.59E-10 1.71E-09 2.65E-08 7.06E-09 3.36E-08 

 

 

 

 

 

 

 



Congener 

 NAV3   LA1   LA2  

Non-dietary 

ingestion 

Intake through 

dermal contact 
Total 

Non-dietary 

ingestion 

Intake through 

dermal contact 
Total 

Non-dietary 

ingestion 

Intake through 

dermal contact 
Total 

BDE-17 1.13E-05 3.00E-06 1.43E-05 1.26E-04 3.36E-05 1.60E-04 1.04E-03 2.76E-04 1.31E-03 

BDE-28 1.02E-04 2.70E-05 1.29E-04 2.01E-04 5.34E-05 2.54E-04 1.13E-03 3.00E-04 1.43E-03 

BDE-71 1.96E-05 5.22E-06 2.48E-05 4.29E-05 1.14E-05 5.43E-05 9.25E-04 2.46E-04 1.17E-03 

BDE-47 3.38E-04 9.00E-05 4.28E-04 1.35E-03 3.60E-04 1.71E-03 4.51E-03 1.20E-03 5.71E-03 

BDE-66 1.78E-04 4.74E-05 2.26E-04 2.93E-04 7.80E-05 3.71E-04 2.26E-03 6.00E-04 2.86E-03 

BDE100 8.35E-05 2.22E-05 1.06E-04 1.33E-04 3.54E-05 1.69E-04 1.69E-04 4.50E-05 2.14E-04 

BDE99 7.67E-04 2.04E-04 9.71E-04 1.87E-03 4.98E-04 2.37E-03 5.64E-03 1.50E-03 7.14E-03 

BDE85 6.99E-05 1.86E-05 8.85E-05 1.02E-04 2.70E-05 1.29E-04 4.29E-04 1.14E-04 5.43E-04 

BDE154 5.30E-05 1.41E-05 6.71E-05 6.43E-05 1.71E-05 8.14E-05 4.74E-04 1.26E-04 6.00E-04 

BDE153 2.26E-04 6.00E-05 2.86E-04 3.50E-04 9.30E-05 4.43E-04 3.05E-03 8.10E-04 3.86E-03 

BDE138 2.03E-05 5.40E-06 2.57E-05 1.47E-05 3.90E-06 1.86E-05 2.71E-04 7.20E-05 3.43E-04 

BDE183 4.96E-03 1.32E-03 6.28E-03 2.71E-04 7.20E-05 3.43E-04 2.03E-04 5.40E-05 2.57E-04 

BDE-190 3.61E-06 9.60E-07 4.57E-06 0 0 0.00E+00 0 0 0.00E+00 

∑PBDE 6.84E-03 1.82E-03 8.65E-03 4.82E-03 1.28E-03 6.11E-03 2.01E-02 5.34E-03 2.54E-02 

syn-DP 5.97E-09 1.59E-09 7.56E-09 2.43E-09 6.47E-10 3.08E-09 7.08E-11 1.88E-11 8.96E-11 

anti-DP 1.92E-08 5.12E-09 2.44E-08 9.51E-10 2.53E-10 1.20E-09 2.43E-10 6.47E-11 3.08E-10 

∑DP 2.43E-08 6.47E-09 3.08E-08 9.73E-09 2.59E-09 1.23E-08 2.88E-10 7.64E-11 3.64E-10 

 

 

 

 

 

 



Congener 

 YJV2   NAV1   NAV2  

Non-dietary 

ingestion 

Intake through 

dermal contact 
Total 

Non-dietary 

ingestion 

Intake through 

dermal contact 
Total 

Non-dietary 

ingestion 

Intake through 

dermal contact 
Total 

BDE-17 2.48E-04 6.60E-05 3.14E-04 7.67E-07 2.04E-07 9.71E-07 1.74E-05 4.62E-06 2.20E-05 

BDE-28 2.19E-04 5.82E-05 2.77E-04 3.38E-06 9.00E-07 4.28E-06 3.38E-05 9.00E-06 4.28E-05 

BDE-71 2.26E-04 6.00E-05 2.86E-04 2.05E-06 5.46E-07 2.60E-06 5.19E-06 1.38E-06 6.57E-06 

BDE-47 1.35E-03 3.60E-04 1.71E-03 2.12E-05 5.64E-06 2.68E-05 1.31E-04 3.48E-05 1.66E-04 

BDE-66 6.99E-04 1.86E-04 8.85E-04 7.67E-06 2.04E-06 9.71E-06 2.93E-05 7.80E-06 3.71E-05 

BDE100 9.48E-05 2.52E-05 1.20E-04 5.42E-06 1.44E-06 6.85E-06 1.92E-05 5.10E-06 2.43E-05 

BDE99 2.10E-03 5.58E-04 2.66E-03 2.10E-05 5.58E-06 2.66E-05 8.12E-05 2.16E-05 1.03E-04 

BDE85 1.38E-04 3.66E-05 1.74E-04 1.65E-06 4.38E-07 2.09E-06 4.51E-06 1.20E-06 5.71E-06 

BDE154 1.47E-04 3.90E-05 1.86E-04 1.92E-06 5.10E-07 2.43E-06 2.71E-06 7.20E-07 3.43E-06 

BDE153 8.46E-04 2.25E-04 1.07E-03 6.88E-06 1.83E-06 8.71E-06 1.81E-05 4.80E-06 2.28E-05 

BDE138 7.45E-05 1.98E-05 9.43E-05 0 0 0.00E+00 1.24E-06 3.30E-07 1.57E-06 

BDE183 1.24E-04 3.30E-05 1.57E-04 8.01E-06 2.13E-06 1.01E-05 7.33E-06 1.95E-06 9.28E-06 

BDE-190 0 0 0.00E+00 0 0 0.00E+00 4.06E-05 1.08E-05 5.14E-05 

∑PBDE 6.27E-03 1.67E-03 7.93E-03 7.99E-05 2.13E-05 1.01E-04 3.91E-04 1.04E-04 4.96E-04 

syn-DP 7.96E-11 2.12E-11 1.01E-10 9.73E-11 2.59E-11 1.23E-10 2.21E-10 5.88E-11 2.80E-10 

anti-DP 2.43E-10 6.47E-11 3.08E-10 2.65E-10 7.06E-11 3.36E-10 5.31E-10 1.41E-10 6.72E-10 

∑DP 3.10E-10 8.23E-11 3.92E-10 3.98E-10 1.06E-10 5.04E-10 8.85E-10 2.35E-10 1.12E-09 

 

 

 

 

 

 



Congener 

 LA3  

Non-dietary 

ingestion 

Intake through 

dermal contact 
Total 

BDE-17 4.51E-06 1.20E-06 5.71E-06 

BDE-28 4.74E-06 1.26E-06 6.00E-06 

BDE-71 1.29E-06 3.42E-07 1.63E-06 

BDE-47 3.38E-05 9.00E-06 4.28E-05 

BDE-66 1.08E-05 2.88E-06 1.37E-05 

BDE100 6.54E-06 1.74E-06 8.28E-06 

BDE99 3.16E-05 8.40E-06 4.00E-05 

BDE85 3.61E-06 9.60E-07 4.57E-06 

BDE154 1.47E-06 3.90E-07 1.86E-06 

BDE153 2.93E-06 7.80E-07 3.71E-06 

BDE138 0 0 0.00E+00 

BDE183 0 0 0.00E+00 

BDE-190 0 0 0.00E+00 

∑PBDE 1.01E-04 2.69E-05 1.28E-04 

syn-DP 1.22E-10 3.23E-11 1.54E-10 

anti-DP 3.76E-10 1.00E-10 4.76E-10 

∑DP 4.87E-10 1.29E-10 6.16E-10 

 

 

 

 

 



S6 Details of Method 

Collection of Samples. Soils were collected from 11 locations, including one reference 

location near Nanyang reservoir (Figure 1, shown as S1 to S11) and sediments were 

collected from 5 locations. In addition to this regional reference location, the sampling 

locations included a duck pond, a rice field, a kindergarten, a pump station, a workshop, 

a road side, a vegetable field, a living area, and two middle schools (Huamei middle 

school and Meizhou middle school; for descriptions of the locations see Table S1). Two 

samples were collected at each location (and three samples were collected from the 

reference location). Each sample was divided into six aliquots of approximately 50 g 

each, mixed well, and stored in a plastic zip bag and transported to the laboratory within 

2 days. 

Dust was collected from five areas, including a workshop, Guiyu middle school, Yujiao 

village, Nan’an district (a historical intensive workshop area), and a living area (Table 

2, shown as D1 to D5). There were two or three sampling locations for each area. At 

each location, six subsamples were collected and mixed well to form a composite 

sample. The mass of each sub-sample was 10 to 20 g. The composite samples were 

stored in plastic zip bags and transported to the laboratory within 2 days. 

Sediments were collected from five locations, including the reference location in 

Nanyang reservoir (Figure 1, shown as Sed1 to Sed5). Triplicate samples were collected 

at each location. For each location, two samples (each combining six subsamples) were 

collected (approximately 50 each) stored in a plastic zip bag and transported to the 

laboratory within 2 days. 

PM2.5 was collected on the roof of a four-story family building during 23-25 September, 

2014. The samplers were placed between 1 and 1.2 m above the roof. Ambient air was 

taken at an average flow rate of 5 L/min with a Mini VolTM air sampler (Airmetrics, 

USA) equipped with an impaction type PM2.5 inlet and a Whatman quartz 47 mm fiber 

filter for approximately 20 h. Blank samples were collected by placing a sterilized filter 

inside the sampler for 20 h while not in operation before every sampling period. After 

sampling, the filters were wrapped in aluminum foil and stored in zip bags at −20°C. 



Concentrations of PM2.5 were determined by weighing the filters before and after 

exposure. Before and after the sampling periods, the filters were conditioned in a 

desiccator for 24 to 48 h and then weighed in an air-conditioned weighing room 

(approximately 22°C ± 2°C; relative humidity, 40% ± 5%) according to USEPA 

acceptance criteria (USEPA, 1998). The mass of the particulates was determined 

gravimetrically by use of a micro balance (Sartorius) with a sensitivity of ±0.001 mg 

for filters. All treatments were carefully handled using a pair of stainless steel scissors. 

Extraction, cleanup, and quantification. The masses of aliquots of soil, dust, and 

sediment with sodium sulfate were determined and placed into centrifuge tubes. The 

samples and filters were then spiked with internal standard (13C-OctaCDE), and then 

vortexed. After that, the samples were left in the dark overnight at room temperature 

and extracted four times with hexane/DCM (1:1). Ultrasonic extraction method was 

used. Between each extraction, the tubes were centrifuged to better separate solvents 

from solids in the samples. The extracts were combined and concentrated on a rotary 

evaporator before cleanup on an aluminum oxide open column (9 g Aluminum oxide 

and 80 mL solvent). The analytes was eluted by Hexane (with 7% DCM). The eluents 

were concentrated to 500 μL before instrument analyses. All of the solvents, standards 

of BDE-17, 28, 47, 66, 71, 85, 99, 100, 138, 153, 154, 183, 190 and two DP isomers, 

anti- and syn-DP, of pesticide grade purity were purchased (J.T. Baker, USA). For the 

analysis of DP, chemical reagents and materials, including dichloromethane, hexane, 

N-octane, 13C-OctaCDE, and sodium sulfate, were used. Deionized water was 

generated in house using a Super-Q water generation system. 

Instrumental Analyses. An Agilent gas chromatograph (GC)–mass spectrometer (MS) 

system (6890 GC/5973 MSD; Agilent Technologies, Palo Alto, CA) fitted with a DB-

1MS column (30 m long × 0.25 mm inner diameter × 0.10-μm film thickness) was used 

for the analyses. The oven temperature started at 70°C (last for 1.5 min) and was 

increased to 210°C (15°C/min) then to 250°C (2°C/min), to 290°C (15°C/min), and 

then kept at 290°C (15 min). The carrier gas was Helium. MS system was operated in 

methane negative chemical ionization (NCI) mode. Selected ion monitoring mode was 



used for MS operation. 

QA/QC. All of the spiking solutions and calibration standards were prepared by serial 

dilution. GC-MS peaks were normalized to the peak area of 2,2′,3,3′,4,4′,5,5′-

octachlorodi-phenyl-ether-13 C12 (13C-OctaCDE) before data reduction. Limit of 

quantity (LOQ) for all the investigated compounds by GC/MS were estimated based on 

a signal-to-noise ratio (S/N) of 10 using the lowest concentration standard. LOQ of 

PBDE was 2.1-12.8 ng/kg, while syn-DP and anti-DP was 17.6 and 27.2 ng/kg, 

respectively. The peaks of the anti- and syn-isomers of DP were combined together for 

reporting. Daily multiple-concentration calibration was conducted. Positive 

identification of DP peaks was assured by comparing both retention times and their 

mass ratios referenced to those of authentic standards. All laboratory glassware, gloves, 

and polyethylene bags used in the sample preparation were determined to be free of 

PBDE and DP. One duplicate sample analysis was performed with every second batch.  

One laboratory reference sample and one laboratory blank were included in each 

analytical batch of six samples. One procedural blank was included in each analytical 

batch of six samples. The recovery rate of 13C-OctaCDE was 93%±11% and average 

blank levels (0.11±0.10 ng/g for DP; no PBDEs in blank). 
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