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Southern China; NW: Northwestern China; SW: Southwestern China; CS: China sea 

areas; BA: Background area. 



4 

Table S1. Concentrations of SCCPs in air samples in China. 

Region Location Sampling time Sample Matrice Concentration (ng/m3) Reference 

China 18 Chinese citiesa 2008 Ambient air Gas phase 13.5−517 [1] 

10 Chinese citiesb 2013−2014 Ambient air Particle phase (PM2.5) 1.98−274 [2] 

Northeastern China Dalian 2010 and 2016 Ambient air Gas and particle phases 15.1−66.4 (2010); 65.3−91.0 (2016) [3] 

Dalian 2016 Ambient air Gas and particle phases 16.2−168 [4] 

Dalian 2016−2017 Ambient air Gas phase 4.04−78.0 [5] 

Northern China Beijing 2011 Ambient air Gas and particle phases 1.90−332 [6] 

Beijing 2013−2014 Indoor air Gas phase 60.0−1350 [7] 

Beijing 2016 Indoor air Gas phase 9.77−966 [8] 

Beijing 2016 Indoor and outdoor air Particle phase (PM10) 38.3−87.7 (indoor); 16.9−28.8 (outdoor) [9] 

Eastern China Jinan 2016 Ambient air Particle phase (PM2.5) 9.80−105 [10] 

Zibo 2016 Inside and outside a CP 

production plant 

Gas and particle phases 129−1442 (inside); 89.0−333 (outside) [11] 

3 cities in the YRDc 2011−2012 Ambient air Gas phase 6.08−63.2 [12] 

Southern China Guangzhou 2017 Indoor air Particle phase 6.20−17.8 [13] 

Shenzhen 2013−2014 Ambient air Gas and particle phases 1.11−39.8 [14] 

3 cities in the PRDd 2009−2010 Ambient air Gas phase 0.95−106 [15] 

9 cities in the PRDe 2017 Indoor and outdoor air Particle phase 2.90−51.8 (indoor); 1.60−32.5 (outdoor) [16] 

Southwestern China Lhasa 2012−2015 Ambient air Gas phase 1.10−14.4 [17] 

China sea areas Bohai Sea 2016 Ambient air Gas and particle phases 3.31−30.4 [18] 

Background area Shergyla Mountain 2012−2015 Ambient air Gas phase 0.13−1.27 [17] 

aChangchun, Shenyang, Beijing, Tianjin, Huade, Qingdao, Taiyuan, Xi'an, Wuhan, Shanghai, Hangzhou, Xiamen, Taizhong, Guangzhou, Hongkong, Nanning, Kunming and Jianfeng Mountain. 

bBeijing, Chengdu, Lanzhou, Wuhan, Taiyuan, Guiyang, Xinxiang, Guangzhou, Nanjing and Shanghai. 

cSuzhou, Wuxi and Nantong. 

dGuangzhou, Dongguan and Huizhou. 

eGuangzhou, Shenzhen, Dongguan, Foshan, Zhongshan, Zhuhai, Huizhou, Zhaoqing and Jiangmen. 

PRD: Pearl River Delta. 

YRD: Yangtze River Delta. 
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Table S2. Concentrations of SCCPs in dust samples in China. 

Region Location Sampling time Sample Concentration (μg/g dw) Reference 

China China 2008−2014 Indoor dust 106−808 [19] 

4 major e-waste recycling sitesa 2013 Indoor dust 1.80−240 [20] 

Northeastern China Harbin 2013 Indoor dust 10.1−173 [21] 

Dalian 2015 Indoor dust 16.0−361 [22] 

Northern China Beijing 2015 Indoor and outdoor 

dust 

254−12,585 (indoor); 13.0−49,118 (outdoor) [23] 

Beijing 2016 Indoor dust 5.35−1022 [8] 

Eastern China A CP production plant in Zibo 2016 Indoor dust 440−16,688 [11] 

Southern China A mega e-waste recycling industrial park in 

Qingyuan 

2017 Indoor dust 246−19,900 [24] 

aTaizhou, Guiyu, Dali and Qingyuan.
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Table S3. Concentrations of SCCPs in water samples in China. 

Region Location Sampling time Sample Concentration (ng/L) Reference 

Northeastern China Liaodong Bay 2012 Seawater 4.10−13.1 [25] 

Pulandian Bay 2012 Seawater 494−1490 [26] 

Northern China Beijing 2010 Lake water 162−176 [27] 

Beijing 2016 Drinking water 20.0−26.0 [8] 

Sewage treatment plant 2010 Wastewater 364−4700 [27] 

Sewage treatment plant 2012 Wastewater 27.0−184 [28] 

Baiyangdian Lakea 2016 Lake water 1563-56,306 [29] 

Eastern China The intertidal zone of Shandong Peninsula 2017 Seawater 370−548 (Yellow Sea); 573−1978 (Bohai Sea) [30] 

Shanghai 2016 River water 15.0−1640 [31] 

Central China The middle reaches of Yangtze Rivera 2016 River water 1131−65,640 [29] 

Southern China Pearl River Estuary 2012−2013 Seawater 180−460 [32] 

An enclosed freshwater pondb 2014 Pond water 61.0 ± 5.50 [33] 

China sea areas Bohai Sea 2016 Seawater 11.0−110 [18] 

athese concentrations were extremely high and would not be analyzed in this paper. 

bnear an e-waste recycling site in Qingyuan. 
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Table S4. Concentrations of SCCPs in soil samples in China. 

Region Location Sampling time Sample Concentration (ng/g dw) Reference 

China 31 provinces of China 2016 Agricultural soil 38.7−1609 [34] 

Northeastern China Liaohe River Basin 2010 Agricultural soil 56.9−189 [35] 

A CP production plant in Dalian 2013−2014 Ambient and industrial soil 1018−1824 (in plant); 24.8−482 (surrounding 

environment) 

[36] 

Northern China Beijing 2010 Agricultural soil 160−1450 [37] 

Eastern China A CP production plant in Zibo 2016 Ambient and industrial soil 27,508-554,161 (in plant); 102−441 

(surrounding environment) 

[11] 

The intertidal zone of the Shandong 

Peninsula 

2017 Ambient soil 50.1−266 [30] 

Yangkou chemical industrial park in 

Jiangsu province 

2018 Ambient and industrial soil 37.5−996 [38] 

Shanghai 2011 Ambient soil (background) 0.42−420 [39] 

Shanghai 2011 Ambient soil (urban) ND−615 [40] 

Shanghai 2011 Ambient soil (suburban) ND−697 [41] 

An e-waste dismantling area in Taizhou 2008 and 2010 Agricultural soil 30.4−530 [42] 

An e-waste dismantling area in Taizhou 2011 Ambient soil 226−755 [43] 

An e-waste dismantling area in Taizhou 2008−2009 Ambient soil 48.0−1298 [44] 

An e-waste dismantling area in Taizhou 2017 Ambient and agricultural soil 68.5−220,000 [45] 

Southern China Guangzhou 2012 Ambient and agricultural soil 6.80−541 [46] 

Guangzhou 2009−2010 Ambient and agricultural soil 1.45−25.5 [47] 

Pearl River Delta 2009−2010 Ambient soil 1.90−236 [15] 

A CP production plant brownfield site in 

Guangzhou 

2018 Industrial soil ND−5090 [48] 

Southwestern China Chengdu 2014 Ambient and agricultural soil 0.22−3.26 [49] 

Yunnan 2016 Ambient soil 79.0−948 [50] 

Background area Tibetan Plateau 2012−2014 Ambient soil 81.6 ± 31.1 [51] 

Tibetan Plateau 2010−2016 Ambient soil 1.00−4.30a [52] 

aμg/g TOC. 
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Table S5. Concentrations of SCCPs in sediment samples in China. 

Region Location Sampling time Sample Concentration (ng/g dw) Reference 

China China Coastal Estuaries 2011 Marine sediment 242–1450 [26] 

Nine lakes 2006−2019 Lake sediment 28.0−400 (2006); 59.0−650 (2013−2019) [53] 

Northeastern China Liaohe River Basin 2010 River sediment 39.8−480 [35] 

Liaohe Estuary 2009 Marine sediment 64.9−407 [54] 

Liaohe Estuary 2010 Marine sediment 64.9−1683 [55] 

Liaodong Bay 2012 Marine sediment 65.0−541 [25] 

Jinzhou Bay 2011 Marine sediment ND−1680 [26] 

Dalian Bay 2011 Marine sediment 227−13,800 [26] 

Northern China Beijing 2010 Lake sediment 1100−8700 [27] 

Eastern China Laizhou Bay 2016 River and marine sediment 8.40−2000 (river sediment); 5.10−22.0 (marine sediment) [56] 

The intertidal zone of the Shandong Peninsula 2017 Marine sediment 17.6−453 [30] 

Shanghai 2016 River sediment ND−2020 [31] 

Qiantang River 2011 River sediment 46.0−670 [43] 

An e-waste dismantling area in Taizhou 2017 River sediment 32.5−12,900 [45] 

Central China The middle reaches of the Yellow River 2015 River sediment 11.6−9760 [57] 

Henan section of the Yellow River 2014 River sediment 11.8−2792 [58] 

The middle reaches of the Yangtze River 2015 River sediment 4.19−41.6 [59] 

Southern China Pearl River Delta 2009−2010 River sediment 320−6600 [60] 

Pearl River Delta 2009−2010 River sediment 224−3800 [61] 

PRD, Shenzhen and Hong Kong 2012−2013 Marine sediment ND−1540b [62] 

Pearl River Estuary 2012−2013 Marine sediment 180−620 [32] 

Longtang, Qingyuan 2010 Pond sediment 3200−13,700 [63] 

An enclosed freshwater ponda 2014 Pond sediment 82.0−350,000 [33] 

China sea areas Bohai Sea 2010 Marine sediment 97.4−1757 [64] 

Bohai and Yellow Seas 2012 Marine sediment 11.6−196 [65] 

East China Sea 2011 Marine sediment 9.00−37.2 [66] 

East China Sea 2011 Marine sediment 4.40−64.8 [67] 

East China Sea 2012 Marine sediment 9.38–41.6 [68] 

anear an e-waste recycling site in Qingyuan. 

b46.3−1540 (PRD); 14.7−574 (Shenzhen coastal zone); ND−75.9 (Hong Kong waters).
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Table S6. Concentrations of SCCPs in biota samples in China. 

Region Location Sampling time Sample Concentration (ng/g dw) Reference 

Northeastern China Liaohe Estuary 2009 Zooplankton, shellfish, shrimp and fish 759–17,000 [26] 

Liaohe Estuary 2010 Mollusk 1550− [55] 

Liaodong Bay 2009 Zooplankton, benthonic animal and fish 660−20,320 [69] 

Liaodong Bay 2012 Organisms 1600− [25] 

Liaodong Bay 2014 Fish 374− [70] 

A CP production plant in Dalian 2013−2014 Coniferous leave 1281−2197 (in plant); 219−1742 (surrounding 

environment) 

[36] 

Northern China Beijing 2011 Pine needle and bark 320− (pine bark); 400− (pine needle) [71] 

Beijing 2010 Fish 1000−3500 [27] 

Eastern China Yangtze River Delta 2011 Snake 1900−19,000 (liver); 1900−22,000 (muscle); 

ND−160 (adipose)a 

[72] 

Yangtze River Delta 2017 Wildlife species 69.0− (fish); 110−1400 (reptile); 710−3700 

(mammal); <28.0−2300 (bird) 

[73] 

Dianshan Lake, Shanghai 2014 Fish 810−30,000 [74] 

Shanghai 2015 Pine needle ND−13,600 [75] 

An e-waste dismantling area in Taizhou 2008 and 2010 Snail 137−821 [42] 

Southern China Dongjiang 2012 Fish 53.0−614 [76] 

Pearl River Estuary 2013 Marine organisms 61.0−930 [77] 

Pearl River Estuary 2012−2013 Marine biota 74.0−2000 [32] 

Hong Kong water 2012 Marine organisms 15.3−569 (fish); 11.1−72.2 (crustacean); 

13.9−54.2 (mollusk) 

[78] 

An e-waste recycling site in Qingyuan 2011−2012 Terrestrial bird species 620−17,000a [79] 

An e-waste contaminated pond in Qingyuan 2016 Aquatic organisms 1200−250,000a [80] 

An e-waste recycling site in Guiyu 2013 Catfish and pigeon 11,400−70,400 (catfish); 4700−11,000 

(pigeon)a 

[81] 

China sea areas Bohai Sea 2009 Mollusk 64.9−5510 [82] 

Bohai Sea 2010 Bivalve 476−3270 [64] 

South China Sea (Hong Kong) 2004−2014 Marine mammals 280−3900 (porpoises); 430−9100 (dolphins) [83] 

Yellow Sea (YS), East China Sea (ECS), and 

South China Sea (SCS) 

2008−2012 Fish 13.5−60.0 (YS); 15.4−63.2 (ECS); 9.30−38.0 

(SCS) 

[84] 

Background area Tibetan Plateau 2007−2010 Fish 3.90− [85] 

Tibetan Plateau 2010−2016 Bark, needle, lichen and moss 2900−7000 (bark); 2400−6400 (needle); 

1400−6100 (lichen); 1500−5300 (moss)a 

[52] 

Tibetan Plateau 2012−2014 Plant, plateau pika and eagle 173 ± 70.3 (plant); 258 ± 126 (plateau pika); 

108 ± 59.6 (eagle) 

[51] 

alipid weight (lw). 



10 

Table S7. Comparison of the concentrations (ng/m3) and compositional profiles (%) of SCCPs in air. 

Region Location Range (mean/median) C10 C11 C12 C13 Cl5 Cl6 Cl7 Cl8 Cl9 Cl10 Reference 

China 18 Chinese cities, urban (G)a 16.0−517 (149/120) 42.20  37.20  12.70  7.88  30.60  42.40  22.30  3.95  0.70  0.03  [1] 

18 Chinese cities, remote (G)a 13.5−70.7 (43.7/-) 41.10  38.70  13.60  6.59  38.30  41.30  16.40  3.13  0.53  0.32  [1] 

Northeastern China Dalian (G, 2010) 6.12−64.3 (26.9/17.8) 51.08  26.82  12.48  9.62  14.14  56.74  19.15  8.20  1.40  0.36  [3] 

Dalian (P, 2010) 0.52−10.5 (3.38/2.18) 23.04  30.88  20.48  25.60  6.75  16.23  23.82  29.01  17.74  6.45  [3] 

Dalian (G, 2016) 63.6−89.1 (76.3/-) 55.71  21.63  12.21  10.45  13.79  54.60  22.12  7.77  1.46  0.27  [3] 

Dalian (P, 2016) 1.72−1.95 (1.84/-) 25.22  27.30  20.29  27.19  5.73  19.32  28.94  28.21  13.49  4.31  [3] 

Dalian (G, summer) 21.1−78.0 (43.0/37.1) 44.57  30.35  12.52  12.57  8.75  36.20  33.42  14.88  4.62  2.14  [5] 

Dalian (G, winter) 4.04−10.0 (7.28/5.82) 31.91  26.09  18.07  23.94  3.40  15.51  31.67  27.00  13.78  8.65  [5] 

Dalian (G, October 2016) 14.9−165 (89.1/-) 53.13  21.07  13.39  12.41  15.70  54.82  20.35  7.13  1.61  0.38  [4] 

Dalian (G, November 2016) 18.0−33.2 (25.2/-) 54.22  18.26  11.42  16.10  24.34  51.04  13.25  7.44  2.86  1.07  [4] 

Dalian (P, October 2016) 1.30−2.57 (1.95/-) 26.31  27.14  19.30  27.24  6.81  19.00  26.97  27.50  14.53  5.19  [4] 

Dalian (P, November 2016) 1.57−4.05 (2.68/-) 34.15  27.65  15.61  22.59  9.46  26.91  25.19  22.56  11.55  4.34  [4] 

Northern China Beijing (G, summer) 108−316 (189/-) 67.70  22.80  6.70  2.80  19.20  53.60  23.50  3.60  0.10  0.00  [6] 

Beijing (P, summer) 4.10−25.0 (11.0/-) 22.70  30.00  23.20  24.10  49.50  13.90  25.00  9.50  2.10  0.10  [6] 

Beijing (G, winter) 0.40−9.70 (2.40/-) 69.20  20.50  7.10  3.20  30.00  51.30  16.00  2.40  0.30  0.00  [6] 

Beijing (P, winter) 1.40−23.0 (5.20/-) 36.40  35.00  17.50  11.10  11.80  37.30  35.10  13.90  1.95  0.00  [6] 

Beijing (G, indoor air) 60.0−1350 (230/-) 69.30  24.10  4.50  2.10  18.60  50.50  25.50  5.20  0.20  0.00  [7] 

Beijing (G, indoor air) 9.77−966 (181/71.9) 61.00  29.00  7.50  2.50  6.00  48.00  38.00  6.00  1.80  0.20  [8] 

Beijing (P, indoor air) 38.3−87.7 (61.1/-) 49.01  25.53  6.74  8.65  - - - - - - [9] 

Beijing (P, outdoor air) 16.9−28.8 (23.9/-) 45.90  27.96  6.96  6.01  - - - - - - [9] 

Beijing (P) 6.17−48.1 (24.2/-) 18.90  43.20  20.40  17.50  3.16  18.60  32.80  23.30  15.40  6.72  [2] 

Eastern China Suzhou, Wuxi and Nantong (G, summer) 6.08−63.2 (59.1/64.8) 52.20  28.10  13.10  6.60  10.00  46.20  32.50  10.40  0.85  0.05  [12] 

Suzhou, Wuxi and Nantong  (G, winter) 6.22−41.8 (19.1/15.8) 60.10  18.70  9.70  11.50  12.70  46.00  29.30  10.60  1.10  0.30  [12] 

Shanghai (P) 2.86−20.1 (8.00/-) 13.80  44.70  21.40  20.10  2.40  17.20  29.70  22.50  19.30  8.78  [2] 

Nanjing (P) 2.36−19.0 (8.23/-) 14.60  43.40  21.50  20.50  2.35  16.60  30.90  23.00  18.90  8.22  [2] 

Jinan (P, spring) 21.1−69.9 (37.7/37.7) 34.40  23.30  19.80  22.50  - - - - - - [10] 

Jinan (P, summer) 9.80−45.3 (29.7/29.7) 29.40  24.40  21.40  24.90  - - - - - - [10] 

Jinan (P, autumn) 10.1−46.4 (32.8/33.2) 34.30  22.50  19.90  23.20  - - - - - - [10] 

Jinan (P, winter) 27.0−105 (54.8/53.3) 39.80  21.40  17.60  21.20  - - - - - - [10] 
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Zibo (G, inside a CP production plant) 97.7−988 (447/255) 63.00  14.60  9.80  12.50  - - - - - - [11] 

Zibo (P, inside a CP production plant) 31.7−454 (183/64.8) 40.40  29.20  16.60  13.70  - - - - - - [11] 

Zibo (G, outside a CP production plant) 81.7−316 (140/91.6) 60.70  18.60  9.90  10.90  - - - - - - [11] 

Zibo (P, outside a CP production plant) 7.40−16.5 (10.9/9.70) 47.70  28.60  12.50  11.20  - - - - - - [11] 

Central China Wuhan (P) 2.98−89.4 (25.8/-) 14.70  43.90  22.10  19.30  2.58  18.40  32.40  23.50  16.10  7.05  [2] 

Xinxiang (P) 8.41−85.2 (42.8/-) 17.90  46.80  18.70  16.50  2.75  17.70  31.70  24.40  16.90  6.63  [2] 

Taiyuan (P) 10.5−78.2 (28.8/-) 19.30  43.30  19.70  17.60  3.63  20.10  31.60  23.10  15.00  6.58  [2] 

Southern China Guangzhou, Dongguan and Huizhou (G) 0.95−106 (17.7/7.36) 34.00  34.00  20.00  12.00  8.44  40.10  35.60  11.40  2.90  1.61  [15] 

9 cities in the Pearl River Delta (P, indoor air)b 2.90−51.8 (12.9/12.6) 17.31  32.52  24.13  26.05  13.30  24.10  34.30  19.60  6.60  2.00  [16] 

9 cities in the Pearl River Delta (P, outdoor 

air)b 

1.60−32.5 (6.10/5.75) 14.37  27.77  26.02  31.84  11.30  21.30  32.60  21.50  9.40  3.90  [16] 

Guangzhou (P) 3.47−23.3 (12.7/-) 12.90  42.30  23.50  21.30  2.77  17.90  30.20  22.00  18.00  9.12  [2] 

Guangzhou (P, indoor air) 6.20−17.8 (13.8/13.8) 31.00  31.00  18.00  20.00  - - - - - - [13] 

Shenzhen (T) 1.11−39.8 (5.06/-) - - - - - - - - - - [14] 

Northwestern China Lanzhou (P) 4.36−27.5 (14.7/-) 19.20  49.40  17.30  14.10  2.80  18.20  32.20  23.80  16.20  6.81  [2] 

Southwestern China Lhasa (G) 1.10−14.4 (5.53/5.53) 59.80  25.56  9.03  5.61  9.34  58.80  28.16  3.28  0.40  0.02  [17] 

Chengdu (P) 3.82−25.8 (11.8/-) 16.30  50.80  16.50  16.50  2.77  18.10  30.00  22.70  18.70  7.73  [2] 

Guiyang (P) 11.4−39.9 (23.6/-) 18.00  42.70  20.40  18.90  2.53  17.60  32.00  21.50  17.90  8.36  [2] 

China sea areas Bohai Sea (G, May 2016) 2.80−11.0 (5.60/-) 62.95  21.58  7.91  7.55  5.85  43.86  30.70  14.62  4.97  0.00  [18] 

Bohai Sea (P, May 2016) 0.51−3.60 (1.40/-) 18.06  23.61  20.83  37.50  0.00  9.78  31.55  37.85  18.30  2.52  [18] 

Bohai Sea (G, August 2016) 7.60−29.0 (17.0/-) 59.17  25.44  8.88  6.51  7.08  38.75  32.08  16.25  5.42  0.42  [18] 

Bohai Sea (P, August 2016) 0.31−1.40 (0.68/-) 29.41  26.47  16.18  27.94  0.00  14.84  35.16  37.50  12.50  0.00  [18] 

Background area Shergyla Mountain (G) 0.13−1.27 (0.46/0.44) 66.07  22.32  7.18  4.43  12.00  38.85  36.10  12.20  0.80  0.05  [17] 

aChangchun, Shenyang, Beijing, Tianjin, Huade, Qingdao, Taiyuan, Xi'an, Wuhan, Shanghai, Hangzhou, Xiamen, Taizhong, Guangzhou, Hongkong, Nanning, Kunming and Jianfeng Mountain. 

bGuangzhou, Shenzhen, Dongguan, Foshan, Zhongshan, Zhuhai, Huizhou, Zhaoqing and Jiangmen. 

G: gas phase. 

P: particle phase. 

T: gas and particle phases. 

-: data not available.
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Table S8. Comparison of the concentrations (ng/L) and compositional profiles (%) of SCCPs in water. 

Region Location Range (mean/median) C10 C11 C12 C13 Cl5 Cl6 Cl7 Cl8 Cl9 Cl10 Reference 

Northeastern China Liaodong Bay (Seawater) 4.10−13.1 (7.70/-) 42.00  40.60  13.00  4.30  44.20  30.70  19.50  4.10  1.30  0.20  [25] 

Pulandian Bay (Seawater) 494−1490 (953/834) 23.60  32.10  23.30  21.30  13.40  24.60  31.50  20.60  7.49  2.66  [26] 

Northern China Beijing (STPa influent) 4200−4700 (4450/-) 21.70  32.20  27.50  18.60  2.00  12.00  35.90  32.10  13.50  4.50  [27] 

Beijing (STPa effluent) 364−416 (390/-) 16.20  34.70  35.10  14.00  8.50  23.70  29.60  24.40  9.55  4.30  [27] 

Beijing (Lake water) 162−176 (169/-) 15.20  35.00  35.00  14.80  8.47  19.00  32.90  25.80  10.20  3.73  [27] 

Beijing (STPa raw) -(184/-) 39.10  27.20  17.20  16.50  8.65  30.30  33.50  17.30  7.57  2.70  [28] 

Beijing (STPa primary) -(154/-) 35.00  30.80  18.60  15.60  5.84  25.30  37.00  20.10  9.09  2.60  [28] 

Beijing (STPa anaerobic) -(52.0/-) 44.80  30.20  14.60  10.40  9.38  35.40  37.50  13.50  3.13  1.04  [28] 

Beijing (STPa secondary) -(37.0/-) 50.80  29.00  13.10  7.10  18.90  43.20  27.00  8.11  2.70  0.00  [28] 

Beijing (STPa tertiary) -(27.0/-) 47.20  30.80  13.40  8.60  18.50  40.70  29.60  7.41  3.70  0.00  [28] 

Baiyangdian Lake (Lake water) 1563−56,306 (7223/3169) - - - - - - - - - - [29] 

Eastern China Shanghai (River water) 15.0−1640 (448/278) 17.81  17.72  21.89  42.58  12.29  20.45  25.40  16.85  14.00  10.99  [31] 

Shandong Peninsula (Seawater, Bohai Sea) 573−1978 (1256/-) 28.31  27.06  19.50  25.13  9.68  22.20  27.11  26.24  8.89  5.87  [30] 

Shandong Peninsula (Seawater, Yellow 

Sea) 

370−548 (449/-)  33.33  23.76  18.73  24.17  7.51  19.72  26.85  26.96  12.19  6.78  [30] 

Central China Yangtze River (River water) 1131−65,640 

(18,989/14,691) 

- - - - - - - - - - [29] 

Southern China Pearl River Estuary (Seawater) 180−460 (270/-) 41.70  26.20  18.30  13.80  21.50  31.10  28.80  11.90  4.70  2.00  [32] 

Qingyuan (Pond water) -(61.0/-) 26.70  28.90  22.30  22.10  6.60  13.80  38.20  24.10  12.70  4.60  [33] 

China sea areas Bohai Sea (Seawater, G, May 2016) 7.10−21.0 (14.0/-) 20.83  52.78  15.28  11.11  3.45  14.22  42.12  29.54  9.85  0.82  [18] 

Bohai Sea (Seawater, P, May 2016) 3.90−19.0 (8.60/-) 32.56  29.07  19.77  18.60  4.25  14.93  39.55  29.10  11.19  0.97  [18] 

Bohai Sea (Seawater, G, August 2016) 18.0−81.0 (44.0/-) 56.69  24.94  6.80  11.56  9.65  33.27  46.57  8.98  1.41  0.12  [18] 

Bohai Sea (Seawater, P, August 2016) 9.40−29.0 (19.0/-) 27.37  28.42  21.58  22.63  6.40  25.26  46.25  18.14  3.56  0.39  [18] 

asewage treatment plant. 

-: data not available.
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Table S9. Comparison of the concentrations (ng/g dw) and compositional profiles (%) of SCCPs in soil. 

Region Location Range (mean/median) C10 C11 C12 C13 Cl5 Cl6 Cl7 Cl8 Cl9 Cl10 Reference 

China 31 provinces (Agricultural soil) 38.7−1609 (374/256) 30.60  28.40  21.10  19.90  27.20  18.10  21.20  13.90  11.60  7.90  [34] 

Northeastern China Liaohe River Basin (Paddy soil) 56.9−171 (109/110) 41.30  40.10  13.90  4.70  35.70  35.00  20.30  7.00  1.60  0.40  [35] 

Liaohe River Basin (Upland soil) 83.5−189 (124/112) 42.70  38.70  14.70  3.90  36.00  32.60  21.10  8.60  1.50  0.20  [35] 

Dalian (In-plant soil) 1018−1824 (1421/1421) 40.88  35.04  10.22  13.87  2.00  5.50  16.50  28.00  30.00  18.00  [36] 

Dalian (Ambient soil) 24.8−482 (142/107) 40.00  24.62  16.15  19.23  6.00  25.00  28.00  22.00  13.00  6.00  [36] 

Northern China Beijing (Farmland soil, wastewater 

irrigation) 

305−1450 (702/588) 37.90  24.90  19.00  18.30  20.40  34.70  23.70  12.30  5.83  3.00  [37] 

Beijing (Farmland soil, mixed irrigation) 160−292 (229/233) 56.00  23.40  12.60  8.13  26.10  45.90  19.00  6.63  1.83  0.55  [37] 

Beijing (Farmland soil, groundwater 

irrigation) 

-(200/-) 58.00  25.50  10.50  6.00  20.50  50.70  20.70  5.80  2.30  0.00  [37] 

Eastern China Chongming Island (Farmland soil) 1.20−210 (24.9/4.20) 25.50  22.60  23.10  29.00  9.87  16.70  21.70  22.20  15.80  13.80  [39] 

Chongming Island (Woodland soil) 0.42−14.0 (7.27/7.40) 14.20  34.20  16.00  36.40  10.60  17.20  21.40  21.30  15.40  14.10  [39] 

Chongming Island (Roadside soil) 31.0−420 (202/160) 19.40  25.90  19.40  35.30  8.87  17.00  21.80  21.50  17.60  13.30  [39] 

Shanghai (Background soil) 0.42−420 (62.3/9.60) 22.80  24.60  21.50  31.20  9.73  16.80  21.70  21.90  16.10  13.70  [39] 

Shanghai (Urban soil) ND−615 (39.4/15.7) 16.30  36.50  17.20  29.90  21.70  17.60  22.10  17.30  12.30  8.96  [40] 

Shanghai (Suburban soil) ND−697 (18.8/3.52) 13.66  20.04  14.41  51.89  6.28  17.13  34.79  23.99  11.06  6.76  [41] 

Zibo (In-plant soil) 27,508−554,161 

(306,740/322,645) 

16.40  21.50  29.80  32.30  0.80  5.70  16.80  25.60  19.80  31.30  [11] 

Zibo (Farmland and village soil) 102−441 (248/241) 26.60  23.70  23.30  26.30  13.30  20.00  24.00  22.70  9.40  10.60  [11] 

Shandong Peninsula (Coastal soil) 50.1−266 (94.0/79.3) 29.30  22.70  21.20  26.80  - - - - - - [30] 

Jiangsu (Canal soil, chemical industrial park) 137−996 (456/234) 28.80  17.40  19.50  34.30  5.50  25.50  38.50  22.00  7.00  1.50  [38] 

Jiangsu (STPa soil, chemical industrial park) 210−706 (353/248) 30.00  29.50  14.30  26.20  7.00  24.50  39.00  21.00  7.50  1.00  [38] 

Jiangsu (Road soil, chemical industrial park) 37.5−321 (133/104) 37.60  21.50  15.20  25.70  6.50  28.00  38.50  21.00  5.50  0.50  [38] 

Taizhou (Ambient soil, e-waste dismantling 

area) 

226−755 (423/332) 34.00  22.00  26.00  18.00  1.00  8.00  16.00  27.00  25.00  23.00  [43] 

Taizhou (Ambient soil, e-waste dismantling 

area) 

48.0−1298 (277/135) 38.60  26.90  17.30  17.20  0.00  43.10  32.40  17.10  5.72  1.64  [44] 

Taizhou (Paddy soil, e-waste dismantling 

area) 

30.4−530 (80.2/-) 32.10  31.90  20.50  15.50  25.10  40.50  26.50  5.80  1.20  0.90  [42] 
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Taizhou (Farmland soil, e-waste dismantling 

area) 

156−1160 (658/-) 19.90  27.00  25.00  28.10  3.50  13.00  26.00  30.00  16.00  11.50  [45] 

Taizhou (Woodland soil, e-waste 

dismantling area) 

68.5 (-/-) 33.30  24.30  18.00  24.40  6.00  24.00  30.00  22.00  10.00  8.00  [45] 

Taizhou (Roadside soil, e-waste dismantling 

area) 

1900−220,000 

(63,528/3975) 

7.56  19.58  27.07  45.78  1.10  10.00  29.00  34.00  17.30  8.60  [45] 

Southern China Guangzhou (Background soil) -(7.00/-) 26.00  28.90  22.20  13.70  9.85  22.90  22.10  18.40  12.30  14.70  [86] 

Guangzhou (Paddy soil) 20.0−206 (113/-) 28.40  30.20  19.80  21.50  17.30  27.20  25.90  14.00  8.70  6.90  [86] 

Guangzhou (Vegetable soil) 9.00−541 (104/16.0) 29.90  29.10  23.30  17.60  14.00  21.10  23.40  20.10  12.10  9.40  [86] 

Guangzhou (Woodland soil) 18.0−116 (59.3/51.0) 29.30  26.00  23.40  22.00  10.30  22.50  24.70  18.20  13.50  10.90  [86] 

Guangzhou (Woodland soil) 2.96−23.6 (10.4/-) 32.20  25.90  20.70  21.20  3.70  19.30  26.20  20.80  16.60  13.40  [47] 

Guangzhou (Vegetable soil) 1.45−372 (34.2/-) 31.70  35.00  21.50  21.70  5.30  18.90  28.70  20.70  15.80  10.60  [47] 

Guangzhou (Paddy soil) 2.97−23.1 (11.8/-) 33.20  25.10  20.20  21.50  4.50  21.40  29.70  20.30  15.30  7.80  [47] 

Guangzhou (Brownfield site soil) ND−5090 (1017/430) 21.30  21.10  21.50  36.10  0.30  13.20  29.00  27.50  17.70  12.30  [48] 

Dongjiang River Basin (Urban and rural soil) 1.90−236 (18.3/-) 17.00  22.00  33.00  28.00  9.24  31.60  33.20  16.60  5.94  3.47  [15] 

Southwestern China Chengdu (Background soil) 0.62−0.85 (0.73/-) 30.40  24.70  19.50  25.30  3.40  21.90  32.60  23.10  13.80  5.25  [49] 

Chengdu (Paddy soil) 1.14−1.54 (1.30/-) 28.40  26.60  21.20  24.00  3.05  15.90  27.00  23.50  17.40  13.30  [49] 

Chengdu (Vegetable soil) 0.22−2.29 (1.16/-) 28.60  26.30  20.80  24.30  3.84  18.20  30.30  25.80  16.90  5.05  [49] 

Chengdu (Woodland soil) 0.32−1.74 (1.05/-) 31.10  26.00  19.20  23.90  4.45  20.80  30.20  26.30  13.80  4.45  [49] 

Chengdu (Green belt soil) 1.02−3.26 (2.02/-) 25.10  25.40  23.40  26.20  0.85  8.20  21.00  25.70  23.40  20.90  [49] 

Chengdu (Soil core) 0.42−2.29 (0.77/-) - - - - - - - - - - [49] 

Yunnan (Ambient soil) 79.0−948 (348/317) 64.75  21.93  6.71  6.62  11.30  47.20  26.10  10.20  4.70  0.50  [50] 

Background area Nam Co Lake Basin (Grassland soil) -(81.6/-) 59.80  26.00  8.50  5.70  15.90  33.00  28.20  17.30  4.40  1.20  [51] 

Ngari 1.00−4.30 (2.70)b 55.30  28.10  9.60  7.00  0.20  11.50  29.70  42.30  15.10  1.20  [52] 

Nyingchi 1.10−2.60 (1.90)b 58.80  25.70  7.40  7.10  0.40  12.00  30.30  41.40  15.80  2.10  [52] 

Namco 2.10−4.30 (3.20)b 52.30  27.20  11.50  9.00  0.30  7.40  28.20  44.40  18.20  1.50  [52] 

Shergyla Mountain 1.30−3.60 (2.40)b 39.20  21.60  22.50  16.70  2.50  22.20  39.70  28.60  6.40  0.60  [52] 

asewage treatment plant. 

bμg/g TOC. 

ND: not detected. 

-: data not available.
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Table S10. Comparison of the concentrations (ng/g dw) and compositional profiles (%) of SCCPs in sediment. 

Region Location Range (mean/median) C10 C11 C12 C13 Cl5 Cl6 Cl7 Cl8 Cl9 Cl10 Reference 

China China Coastal Estuaries (Marine sediment) 242−1450 (720/-) 31.90  26.90  19.60  21.60  26.80  21.70  20.50  16.30  10.70  4.00  [26] 

Nine Lakes (Lake sediment, 2006) 28.0−400 (178/160) - - - - - - - - - - [53] 

Seven Lakes (Lake sediment, 2013-2014) 59.0−360 (172/100) - - - - - - - - - - [53] 

Northeastern China Liaohe River (River sediment) 39.8−480 (216/193) 40.30  39.30  15.50  4.90  33.10  32.40  24.10  8.00  2.00  0.40  [35] 

Liaohe River (Marine sediment) 64.9−407 (186/144) 35.20  35.40  22.70  6.70  - - - - - - [54] 

Liaodong Bay (Marine sediment) 65.0−541 (299/-) 34.60  34.90  23.70  6.70  26.20  30.90  27.60  8.80  4.90  1.60  [25] 

Liaohe estuary (Marine sediment) 64.9−1680 (420/345) 34.60  34.90  23.70  6.70  26.10  30.60  27.70  8.65  5.40  3.70  [55] 

Jinzhou Bay (Marine sediment) ND−1680 (667/-) 33.20  27.90  22.90  16.00  31.30  25.00  17.70  15.80  8.68  1.50  [26] 

Dalian Bay (Marine sediment) 227−13,800 (4040/-) 38.90  26.70  17.40  16.90  36.20  24.80  15.80  12.50  8.38  2.37  [26] 

Northern China Gaobeidian Lake (Surface sediment) 1100−8700 

(5769/7370) 

20.90  29.50  26.80  22.70  3.25  16.10  36.80  26.90  12.80  4.18  [27] 

Gaobeidian Lake (Upstream sediment core) 690−4670 (1700/1090) 27.50  23.50  22.50  26.50  5.96  16.00  28.70  23.00  17.30  9.06  [27] 

Gaobeidian Lake (Downstream sediment 

core) 

730−9120 (4030/2250) 24.20  26.40  25.20  24.20  4.39  14.70  31.30  26.00  16.10  7.39  [27] 

Eastern China Qiantang River (River sediment) 46.0−670 (212/168) 17.00  27.00  29.00  27.00  5.30  14.70  30.00  32.00  13.00  5.00  [43] 

Shanghai (River sediment) ND−2020 (308/89.3) 15.27  19.33  19.92  45.48  18.31  19.63  22.08  16.19  13.48  10.32  [31] 

Shandong Peninsula (Marine sediment, Bohai 

Sea) 

69.5−453 (220/203) - - - - - - - - - - [30] 

Shandong Peninsula (Marine sediment, 

Yellow Sea) 

17.6−138 (60.8/52.3) - - - - - - - - - - [30] 

Laizhou Bay (River sediment) 8.40−2000 (160/30.0) - - - - - - - - - - [56] 

Laizhou Bay (Marine sediment) 5.10−22.0 (11.0/10.2)  33.20  31.30  18.90  17.50  8.50  34.00  34.90  16.00  4.20  2.40  [56] 

Taizhou (River sediment, e-waste dismantling 

area) 

32.5−12,900 

(3643/247) 

18.42  15.74  13.82  52.01  3.40  18.70  35.50  24.40  8.80  9.20  [45] 

Central China Yellow River (River sediment) 11.6−9760 (903/80.0) 77.44  13.97  4.86  3.74  3.84  42.86  40.48  10.36  1.89  0.56  [57] 

Yellow River (River sediment) 11.8−2792 (262/71.5) 40.00  31.30  14.50  14.20  16.80  30.10  28.70  15.00  5.40  4.00  [58] 

Yangtze River (River sediment) 4.19−41.6 (20.8/19.2) 74.66  15.80  4.76  4.77  - - - - - - [59] 

Southern China Beijiang River (River sediment, low industrial 

areas) 

480−810 (610/-) 30.30  26.30  22.90  20.60  8.75  23.40  22.80  20.90  13.60  10.60  [60] 
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Xijiang River (River sediment, low industrial 

areas) 

320−700 (530/-) 30.30  26.30  22.90  20.60  8.75  23.40  22.80  20.90  13.60  10.60  [60] 

Dongguan (River sediment, high industrial 

areas) 

530−4700 (1200/-) 23.20  26.70  25.30  24.90  4.64  7.80  12.60  20.20  22.00  32.80  [60] 

Guangzhou (River sediment, high industrial 

areas) 

580−2500 (1100/-) 23.20  26.70  25.30  24.90  4.64  7.80  12.60  20.20  22.00  32.80  [60] 

Shunde (River sediment, high industrial areas) 510−3700 (1100/-) 23.20  26.70  25.30  24.90  4.64  7.80  12.60  20.20  22.00  32.80  [60] 

Dayan River (River sediment, e-waste 

dismantling area) 

600−1100 (830/-) 31.30  24.00  23.80  20.80  7.83  16.20  20.70  23.70  18.40  13.10  [60] 

Dayan River (River sediment, upper 

reaches) 

600−690 (645/-) 28.70  26.10  23.40  21.80  9.25  22.70  22.40  20.80  15.40  9.55  [60] 

Dayan River (River sediment, lower  

reaches) 

910−1100 (1000/-) 34.30  21.50  24.30  19.70  6.20  8.70  18.80  27.10  22.00  17.20  [60] 

Ponds (Pond sediment, e-waste dismantling 

area) 

320−6600 (2800/-) 35.20  19.80  24.20  20.80  3.95  7.55  13.80  27.70  22.90  24.10  [60] 

Pearl River Estuary (Marine sediment) 320−6600 (1700/-) 32.50  30.00  24.40  13.10  6.50  15.80  26.00  25.50  17.10  9.15  [60] 

Pearl River Estuary (Sediment core, upper 

segments) 

670−1100 (822/750) 24.00  28.60  24.90  22.50  - - - - - - [60] 

Pearl River Estuary (Sediment core, deeper 

segments ) 

290−680 (454/458) 19.60  26.20  28.00  26.20  - - - - - - [60] 

Dongguan section of the Dongjiang River 

(Sediment core) 

290−1200 (-/-) - - - - - - - - - - [61] 

Dongguan section of the Dongjiang River 

(Sediment core, upper segments) 

-(770/-) 24.10  28.70  25.20  22.00  - - - - - - [61] 

Dongguan section of the Dongjiang River 

(Sediment core, deeper segments) 

-(1500/-) 20.10  25.90  28.30  25.70  - - - - - - [61] 

Guangzhou section of the Pearl River 

(Sediment core) 

400−3800 (-/-) - - - - - - - - - - [61] 

The middle section of the Beijiang River 

(Sediment core) 

270−730 (-/-) - - - - - - - - - - [61] 

The middle section of the Beijiang River - 25.20  29.70  24.00  21.10  - - - - - - [61] 
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(Sediment core, upper segments) 

The middle section of the Beijiang River 

(Sediment core, deeper segments) 

- 22.10  25.00  27.10  25.80  - - - - - - [61] 

Xijiang River Estuary (Sediment core) 224−624 (-/-) - - - - - - - - - - [61] 

Xijiang River Estuary (Sediment core, upper 

segments) 

- 25.20  29.70  24.00  21.10  - - - - - - [61] 

Xijiang River Estuary (Sediment core, deeper 

segments) 

- 22.10  25.00  27.10  25.80  - - - - - - [61] 

Pearl River Delta (River sediment) 46.3−1540 (334/173) 20.70  19.10  21.30  38.90  6.90  10.30  20.80  28.20  20.00  13.80  [62] 

Shenzhen (Marine sediment) 14.7−574 (317/401) 25.20  22.00  21.90  30.80  10.60  12.50  21.10  27.20  17.90  10.70  [62] 

Hong Kong (Marine sediment) ND−75.9 (22.0/12.2) 51.40  30.30  11.70  6.60  34.40  43.50  17.70  3.30  0.90  0.20  [62] 

Pearl River Estuary (Marine sediment) 180−620 (500/-) 29.50  27.50  20.00  23.00  2.00  10.00  21.00  24.00  22.00  21.00  [32] 

Qingyuan (Pond sediment, e-waste 

dismantling area) 

3200−13,700 (7200/-) 30.50  25.70  23.10  20.70  8.30  22.50  23.40  22.80  13.20  9.80  [63] 

Dayan River (River sediment, background 

site) 

590−1230 (823/-) 32.80  27.00  24.20  16.00  9.50  20.00  22.30  23.30  14.50  10.40  [63] 

Qingyuan (Pond sediment, e-waste 

dismantling area) 

82.0−350,000 

(100,000/-) 

6.50  27.40  38.20  27.90  2.60  7.20  22.60  25.80  25.00  16.80  [33] 

China sea areas Bohai Sea (Marine sediment) 97.4−1757 (650/-) 37.40  31.90  20.10  10.50  20.00  35.20  27.30  10.50  5.26  1.62  [64] 

Bohai and Yellow Seas (Marine sediment) 14.5−85.2 (38.4/33.0) 44.90  28.90  15.90  10.30  19.30  41.20  25.90  8.12  3.89  1.61  [65] 

Yellow Sea (Sediment core) 11.6−196 (43.8/23.4) 54.30  28.90  11.00  5.90  19.90  47.40  23.80  5.78  2.48  0.63  [65] 

East China Sea (Marine sediment) 9.00−37.2 (24.0/24.7) 50.20  26.90  13.80  9.13  28.50  38.10  23.40  6.89  2.84  0.26  [66] 

East China Sea (Marine sediment) 5.80−64.8 (25.9/23.2) 49.40  28.00  13.70  8.90  - - - - - - [67] 

East China Sea (Sediment core, central-shelf 

mud) 

15.9−46.5 (27.5/24.1) 40.70  27.50  16.80  15.00  - - - - - - [67] 

East China Sea (Sediment core, inner-shelf 

mud) 

4.40−25.7 (10.3/9.10) 53.90  22.30  12.40  11.40  - - - - - - [67] 

East China Sea (Marine sediment, 

Zhejiang-Fujian mud area) 

9.38−41.6 (22.9/21.5) 44.30  27.60  14.80  13.30  21.80  35.70  23.30  10.50  6.05  2.64  [68] 

ND: not detected. 

-: data not available.



18 

Table S11. Comparison of the concentrations (ng/g dw) and compositional profiles (%) of SCCPs in biota. 

Region Location Range (mean/median) C10 C11 C12 C13 Cl5 Cl6 Cl7 Cl8 Cl9 Cl10 Reference 

Northeastern China Liaohe Estuary (Mollusk) 1550−11,900 (6140/5880) 36.50  40.40  16.10  6.95  31.60  25.10  27.00  12.10  3.80  3.70  [55] 

Liaohe Estuary (Zooplankton) -(5600/-) 42.40  40.10  10.90  6.70  49.40  25.70  20.20  3.80  0.90  0.00  [26] 

Liaohe Estuary (Shellfish) 1550−11,900 (6140/5880) 34.50  36.50  18.70  10.30  36.90  26.60  22.30  10.30  3.00  0.90  [26] 

Liaohe Estuary (Shrimp/crab) 4040−8000 (6020/-) 37.20  37.60  16.20  9.00  48.80  23.40  17.30  7.20  2.40  0.87  [26] 

Liaohe Estuary (Fish) 759−17,000 (7040/-) 35.60  41.60  14.70  8.10  44.00  29.40  16.20  6.60  2.60  1.08  [26] 

Liaodong Bay (Organism) 660−20,320 (6350/5090) 37.50  44.90  13.30  4.33  – – – – – – [69] 

Liaodong Bay (Organism) 1600−17,000 (6680/-) 37.40  44.90  12.50  5.20  45.90  25.20  19.50  6.96  2.15  0.30  [25] 

Liaodong Bay (Zooplankton) -(5600/-) 47.30  42.70  7.60  2.40  53.90  21.90  20.30  2.70  1.20  0.00  [25] 

Liaodong Bay (Invertebrates) 1600−11,900 (5960/-) 42.10  39.40  13.10  5.43  44.10  23.30  21.00  8.39  2.76  0.43  [25] 

Liaodong Bay (Fish) 4300−17,000 (7450/-) 34.00  46.40  14.40  5.23  47.40  27.20  17.90  5.70  1.59  0.18  [25] 

Liaodong Bay (Bastard halibut) -(8430/-) 42.08  30.51  14.11  13.30  - - - - - - [70] 

Liaodong Bay (Turbot) -(3998/-) 32.43  23.32  15.46  28.78  - - - - - - [70] 

Liaodong Bay (Ray) -(2215/-) 65.85  22.03  8.16  3.95  - - - - - - [70] 

Liaodong Bay (Navodon septentrionalis) -(1741/-) 28.70  21.95  23.70  25.65  - - - - - - [70] 

Liaodong Bay (Yellow croaker) -(1287/-) 87.98  8.73  1.54  1.75  - - - - - - [70] 

Liaodong Bay (Bass) -(946/-) 81.54  13.49  2.85  2.12  - - - - - - [70] 

Liaodong Bay (Capelin) -(784/-) 30.78  24.57  26.45  18.21  - - - - - - [70] 

Liaodong Bay (Spanish mackerel) -(632/-) 71.19  18.29  4.73  5.80  - - - - - - [70] 

Liaodong Bay (Abalone) -(437/-) 37.07  24.98  21.97  15.98  - - - - - - [70] 

Liaodong Bay (Cod) -(374/-) 78.21  14.78  3.43  3.57  - - - - - - [70] 

Dalian (Coniferous leaves, in-plant) 1281−2197 (1739/1739) 40.30  28.36  13.43  17.91  4.00  15.00  23.00  26.00  21.00  11.00  [36] 

Dalian (Coniferous leaves, ambient) 219−1742 (701/627) 50.79  12.70  19.05  17.46  15.00  35.00  23.00  15.00  8.00  4.00  [36] 

Northern China Gaobeidian Lake (Spirogyra) -(4700/-) 27.00  23.20  22.00  27.80  3.88  10.70  25.10  21.80  22.70  15.90  [27] 

Gaobeidian Lake (Coccid) -(3600/-) 23.30  26.10  25.40  25.20  5.40  12.60  29.20  22.40  18.40  12.10  [27] 

Gaobeidian Lake (Fish) 1000−3500 (1940/-) 17.10  33.00  33.40  16.50  6.64  14.90  34.80  27.30  12.40  3.98  [27] 

Beijing (Pine bark, winter) 320−4270 (980/-) 23.00  25.00  25.00  27.00  6.50  28.40  37.10  22.40  4.70  0.90  [71] 

Beijing (Pine bark, summer) 320−4270 (980/-) 39.00  30.00  17.00  14.00  8.40  36.70  34.60  17.10  2.60  0.60  [71] 

Beijing (Pine needle, winter) 400−4010 (1090/-) 29.00  27.00  22.00  22.00  5.10  23.50  38.90  25.20  6.40  0.90  [71] 

Beijing (Pine needle, summer) 400−4010 (1090/-) 41.00  30.00  16.00  13.00  7.70  42.20  32.80  14.80  2.00  0.50  [71] 
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Eastern China Shanghai (Pine needle) ND−13,600 (63.7/75.2) 25.08  24.60  21.22  29.10  7.21  24.95  29.16  18.31  11.92  8.46  [75] 

Yangtze River Delta (Red-backed rat snake, liver) 3800−19,000 (9000/-)a - - - - - - - - - - [72] 

Yangtze River Delta (Red-backed rat snake, muscle) 1900−7700 (4400/-)a - - - - - - - - - - [72] 

Yangtze River Delta (Red-backed rat snake, adipose) ND−155 (52/-)a - - - - - - - - - - [72] 

Yangtze River Delta (Short-tailed mamushi, liver) 1900−13,000 (5200/-)a - - - - - - - - - - [72] 

Yangtze River Delta (Short-tailed mamushi, muscle) 8900−22,000 (16,000/-)a - - - - - - - - - - [72] 

Yangtze River Delta (Short-tailed mamushi, adipose) ND−160 (73.0/-)a - - - - - - - - - - [72] 

Yangtze River Delta (Pond loach, fish) 140−360 (-/250) - - - - - - - - - - [73] 

Yangtze River Delta (Rice field eel, fish) 69.0−160 (-/86.0) - - - - - - - - - - [73] 

Yangtze River Delta (Red-backed rat, Reptile) 110−270 (-/140) - - - - - - - - - - [73] 

Yangtze River Delta (Red-banded snake, Reptile) -(-/280) - - - - - - - - - - [73] 

Yangtze River Delta (Short-tailed mamushi, Reptile) 580−1400 (-/1100) - - - - - - - - - - [73] 

Yangtze River Delta (Yellow weasel, Mammal) 710−3700 (-/1000) - - - - - - - - - - [73] 

Yangtze River Delta (Peregrine falcon, Bird) 120−2300 (-/170) - - - - - - - - - - [73] 

Yangtze River Delta (Collared scops owl, Bird) <44.0−110 (-/60) - - - - - - - - - - [73] 

Yangtze River Delta (Common cuckoo, Bird) <28.0−160 (-/35) - - - - - - - - - - [73] 

Dianshan Lake (Grass carp) 2900−7400 (4600/-) 59.00  28.00  9.00  4.00  22.00  42.00  26.00  8.00  2.00  0.00  [74] 

Dianshan Lake (Bighead carp) 1200−7200 (3300/-) 34.00  30.00  17.00  19.00  9.00  28.00  35.00  22.00  5.00  1.00  [74] 

Dianshan Lake (Silver carp) 1100−1600 (1300/-) 44.00  28.00  19.00  9.00  9.50  31.50  36.50  18.50  4.00  0.00  [74] 

Dianshan Lake (Crucian carp) 2600−21,000 (8900/-) 50.00  26.00  13.00  11.00  15.00  40.00  30.00  11.00  3.50  0.50  [74] 

Dianshan Lake (Common carp) 1100−30,000 (7600/-) 43.00  31.00  14.00  22.00  14.00  38.00  32.00  13.00  2.90  0.10  [74] 

Dianshan Lake (Snakehead) 810−5400 (2100/-) 41.00  27.00  16.00  16.00  20.00  39.00  25.00  11.00  4.50  0.50  [74] 

Dianshan Lake (Predatory carp) 2400−11,000 (4500/-) 44.00  31.00  13.00  22.00  14.00  34.00  32.00  15.00  4.60  0.40  [74] 

Dianshan Lake (Yellow catfish) 2800−10,000 (6000/-) 48.00  26.00  13.00  11.00  14.00  36.00  32.00  14.00  3.70  0.30  [74] 

Dianshan Lake (Rosy bitterling) 2000−7600 (3500/-) 29.00  25.00  20.00  26.00  9.00  21.00  29.00  25.00  13.00  3.00  [74] 

Dianshan Lake (Stone moroko) 1300−2300 (1800/-) 39.00  27.00  15.00  19.00  12.00  29.00  31.00  20.00  6.50  1.50  [74] 

Dianshan Lake (Bigmouth grenadier anchovy) 2600−4800 (3900/-) 46.00  27.00  13.00  14.00  9.00  31.00  35.00  19.00  5.00  1.00  [74] 

Dianshan Lake (Clam) 4800−25,000 (14,400/-) 55.00  24.00  10.00  11.00  16.00  40.00  29.00  11.00  3.70  0.30  [74] 

Dianshan Lake (Snail) 7800−16,000 (12,100/-) 48.00  25.00  13.00  14.00  14.00  39.00  31.00  12.00  3.80  0.20  [74] 

Dianshan Lake (Shrimp) 2000−3400 (2600/-) 61.00  28.00  7.00  4.00  24.00  50.00  20.00  6.00  0.00  0.00  [74] 

Taizhou (Hull, e-waste dismantling area) 47.6−387 (95.2/-) 39.70  33.80  15.70  10.80  21.10  43.20  29.60  4.50  1.40  0.20  [42] 



20 

Taizhou (Rice, e-waste dismantling area) 4.90−55.1 (17.6/-) 35.90  34.20  17.80  12.20  27.60  38.40  23.10  8.70  1.70  0.50  [42] 

Taizhou (Snail, e-waste dismantling area) 137−821 (314/-) 31.80  35.50  16.00  16.70  18.60  39.00  29.50  9.10  2.30  1.50  [42] 

Southern China Dongjiang (Fish) 53.0−614 (180/-) 35.10  28.20  19.40  17.50  5.13  29.00  37.70  21.50  6.45  0.29  [76] 

Pearl River Estuary (Chinese herring) 79.0−240 (-/95.0) 21.60  24.60  24.80  29.00  7.60  19.40  29.10  25.50  12.10  6.30  [77] 

Pearl River Estuary (Sardine) 73.0−160 (-/110) 21.50  21.50  27.50  28.50  7.70  17.00  27.60  24.50  15.40  7.80  [77] 

Pearl River Estuary (Silver pomfret) 101−270 (-/130) 21.80  20.30  25.90  32.00  9.30  21.90  25.50  23.20  14.00  6.10  [77] 

Pearl River Estuary (Tapertail anchovy) 62.0−150 (-/89.0) 25.10  24.00  24.70  26.20  10.00  22.90  27.20  23.60  11.00  5.30  [77] 

Pearl River Estuary (Bombay duck) 61.0−120 (-/73.0) 17.30  24.30  27.00  31.40  8.50  17.60  25.20  26.10  15.70  6.90  [77] 

Pearl River Estuary (Shiba shrimp) 390−930 (-/670) 15.50  23.60  32.20  28.70  1.90  10.00  29.60  33.20  17.50  7.80  [77] 

Pearl River Estuary (Sword prawn) 100−140 (-/130) 16.20  22.60  29.60  31.60  9.30  15.50  27.90  26.40  13.90  7.00  [77] 

Pearl River Estuary (Japanese stone crab) 98−190 (-/130) 20.30  28.20  26.60  24.90  9.20  19.60  26.30  25.40  13.10  6.40  [77] 

Pearl River Estuary (Asiatic hard clam) 120−760 (-/200) 14.60  18.10  30.20  37.20  8.10  20.20  27.20  23.50  13.80  7.20  [77] 

Pearl River Estuary (Manila clam) 190−230 (-/215) 16.60  21.10  29.30  33.00  12.20  22.80  25.70  22.00  11.30  6.00  [77] 

Pearl River Estuary (Squid) 76.0−93.0 (-/90.0) 22.20  27.70  23.10  27.10  11.50  24.60  26.30  21.60  10.70  5.30  [77] 

Pearl River Estuary (Light maigre) 94.0−350 (220/-) 33.00  31.00  15.00  21.00  21.00  24.00  34.50  14.50  4.00  2.00  [32] 

Pearl River Estuary (Gizzard shad) 150−370 (230/-) 32.00  31.00  19.00  18.00  6.00  17.00  32.00  25.00  15.00  5.00  [32] 

Pearl River Estuary (Largescale mullet) 250−270 (260/-) 31.00  26.00  20.00  23.00  10.00  14.00  25.50  22.50  17.00  11.00  [32] 

Pearl River Estuary (Yellowfin porgy) 74.0 (-/-) 41.00  37.00  12.00  10.00  15.00  23.00  32.00  20.00  7.00  3.00  [32] 

Pearl River Estuary (Japanese sea perch) 170 (-/-) 42.00  30.00  15.00  13.00  16.00  22.50  35.50  19.00  6.00  1.00  [32] 

Pearl River Estuary (Sea catfish) 230 (-/-) 31.50  32.00  20.50  16.00  41.00  9.00  22.50  13.50  8.00  6.00  [32] 

Pearl River Estuary (Ridgetail white prawn) 100−810 (380/-) 31.00  29.00  20.50  19.50  29.70  17.30  31.00  17.00  4.50  0.50  [32] 

Pearl River Estuary (Mangrove crab) 1200−2000 (1600/-) 31.00  38.00  18.00  13.00  58.00  14.00  23.00  5.00  0.00  0.00  [32] 

Pearl River Estuary (Oyster) 1000−1600 (1200/-) 27.50  36.50  19.00  17.00  13.00  20.00  37.50  20.00  7.50  2.00  [32] 

Hong Kong waters (A. fasciatus) 41.7−50.0 (45.8/45.8) 43.30  30.80  18.90  7.00  - - - - - - [78] 

Hong Kong waters (C. thrissa) 156−569 (298/268) 27.00  26.10  21.70  25.20  - - - - - - [78] 

Hong Kong waters (C. arel) 47.2 (-/-) 34.00  28.00  22.00  16.00  - - - - - - [78] 

Hong Kong waters (D. russelii) 73.6 (-/-) 36.00  31.00  20.00  13.00  - - - - - - [78] 

Hong Kong waters (E. cardinalis) 97.2−114 (106/106) 36.00  30.00  21.00  13.00  - - - - - - [78] 

Hong Kong waters (I. japonica) 15.3 (-/-) 37.00  31.00  20.00  12.00  - - - - - - [78] 

Hong Kong waters (J. heterolepis) 25.0−118 (64.2/57.0) 36.80  31.40  20.60  11.20  - - - - - - [78] 

Hong Kong waters (L. brevirostris) 59.7−83.3 (69.4/68.8) 39.10  30.60  19.70  10.60  - - - - - - [78] 
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Hong Kong waters (P. macracanthus) 15.3−48.6 (31.9/31.9) 31.00  33.00  23.00  13.00  - - - - - - [78] 

Hong Kong waters (P. argentata) 54.2 (-/-) 35.00  30.00  19.00  16.00  - - - - - - [78] 

Hong Kong waters (P. sextarius) 51.4−129 (90.3/90.3) 38.00  29.00  21.00  12.00  - - - - - - [78] 

Hong Kong waters (P. indicus) 37.5−83.3 (53.7/40.3) 36.00  31.00  20.00  13.00  - - - - - - [78] 

Hong Kong waters (R. richardsonii) 20.8−41.7 (31.3/31.3) 38.00  31.00  19.00  13.00  - - - - - - [78] 

Hong Kong waters (S. canaliculatus) 50.2−186 (85.0/69.4) 32–26 28–32 17–21 13–17 - - - - - - [78] 

Hong Kong waters (S. ovata) 43.1−69.4 (56.3/56.3) 32.00  30.00  25.00  13.00  - - - - - - [78] 

Hong Kong waters (T. vagina) 22.2−34.7 (28.5/28.5) 37.00  33.00  18.00  12.00  - - - - - - [78] 

Hong Kong waters (H. harpax) 34.7−72.2 (52.4/51.4) 40.50  27.80  17.90  13.80  - - - - - - [78] 

Hong Kong waters (M. affinis) 11.1−41.7 (23.6/22.2) 40–42 32–34 15–17 8–10 - - - - - - [78] 

Hong Kong waters (M. nepa) 11.1 (-/-) 35.00  32.00  19.00  14.00  - - - - - - [78] 

Hong Kong waters (M. ensis) 15.3−20.8 (18.1/18.1) 42.00  32.00  17.00  9.00  - - - - - - [78] 

Hong Kong waters (P. sanguinolentus) 12.5−48.6 (21.9/16.7) 41–43 32–34 15–17 8–11 - - - - - - [78] 

Hong Kong waters (P. pelagicus) 20.8 (-/-) 41.00  30.00  17.00  12.00  - - - - - - [78] 

Hong Kong waters (P. trituberculatus) 16.7−33.3 (26.9/30.6) 38.00  32.00  20.00  11.00  - - - - - - [78] 

Hong Kong waters (A. ferruginea) 38.9 (-/-) 31.00  36.00  19.00  13.00  - - - - - - [78] 

Hong Kong waters (B. rana) 34.7−54.2 (44.4/44.4) 35.00  31.00  20.00  14.00  - - - - - - [78] 

Hong Kong waters (M. trapa) 19.4−26.4 (21.8/19.4) 32.80  28.80  21.20  17.20  - - - - - - [78] 

Hong Kong waters (T. bacillum) 13.9−23.6 (18.8/18.8) 34.00  30.00  23.00  14.00  - - - - - - [78] 

Qingyuan (White wagtail, e-waste dismantling area) 4700−13,000 (7600/-)a 27.00  29.00  27.00  17.00  - - - - - - [79] 

Qingyuan (Long-tailed shrike, e-waste dismantling area) 4300−9900 (6300/-)a 31.00  26.00  21.00  22.00  - - - - - - [79] 

Qingyuan (Red-flanked bluetail, e-waste dismantling area) 870−1700 (1200/-)a 28.00  27.00  24.00  20.00  - - - - - - [79] 

Qingyuan (Grey-backed thrush, e-waste dismantling area) 620−1900 (1200/-)a 31.00  29.00  24.00  16.00  - - - - - - [79] 

Qingyuan (Great tit, e-waste dismantling area) 6400−11,000 (8200/-)a 23.00  22.00  29.00  26.00  - - - - - - [79] 

Qingyuan (Oriental magpie-robin, e-waste dismantling area) 4000−5400 (4900/-)a 24.00  25.00  26.00  25.00  - - - - - - [79] 

Qingyuan (Goldfinch, e-waste dismantling area) 9100−17,000 (12,000/-)a 30.00  27.00  25.00  18.00  - - - - - - [79] 

Qingyuan (Watersnake muscle, e-waste dismantling area) 29,000−250,000 (70,000/-)a 20.00  36.00  30.00  14.00  - - - - - - [80] 

Qingyuan (Watersnake egg, e-waste dismantling area) 8400−81,000 (18,000/-)a 23.00  42.00  26.50  8.50  - - - - - - [80] 

Qingyuan (Fish, e-waste dismantling area) 27,000−29,000 (28,000/-)a 33.10  37.60  19.10  10.20  - - - - - - [80] 

Qingyuan (Prawn, e-waste dismantling area) 6100−9500 (7800/-)a 31.40  36.80  21.00  10.80  - - - - - - [80] 

Qingyuan (Warerbird egg, e-waste dismantling area) 1200−2500 (1800/-)a 33.80  23.20  29.60  13.30  - - - - - - [80] 
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Guiyu (Pigeon, e-waste dismantling area) 4700−11,000 (7600/-)a - - - - - - - - - - [81] 

Guiyu (Catfish, e-waste dismantling area) 11,400−70,400 (30,800)a - - - - - - - - - - [81] 

China sea areas Bohai Sea (Mollusk) 64.9−5510 (1410/-) 30.20  33.70  18.00  18.10  2.05  41.70  34.60  17.50  3.02  1.11  [82] 

Bohai Sea (Gastropod) 158−1460 (592/-) 34.30  33.50  16.90  15.40  4.40  50.70  30.90  11.40  1.92  0.66  [82] 

Bohai Sea (Bivalve) 64.9−5510 (1850/-) 28.70  33.70  18.40  19.20  1.17  38.30  36.00  19.80  3.44  1.28  [82] 

Bohai Sea (Bivalve) 476−3270 (1710/-) 28.70  37.70  19.40  14.20  2.73  38.50  35.60  15.93  4.65  2.61  [64] 

Yellow Sea (Fish) 13.5−60.0 (-/-) - - - - - - - - - - [84] 

East China Sea (Fish) 15.4−63.2 (-/-) - - - - - - - - - - [84] 

South China Sea (Fish) 9.30−38.0 (-/-) - - - - - - - - - - [84] 

South China Sea (Porpoises) 280−3900 (1800/1800) 37.10  28.70  21.30  12.90  - - - - - - [83] 

South China Sea (Dolphins) 430−9100 (2500/1900) 25.50  27.50  23.90  23.10  - - - - - - [83] 

Background area Qinghai Lake (Fish) 3.90−10.9 (6.50/-) 36.00  27.00  20.00  17.00  21.10  36.00  24.80  10.20  5.90  2.00  [85] 

Basum Lake (Fish) 38.1−79.4 (64.6/-) 37.00  26.00  19.00  16.00  19.60  34.90  26.70  12.20  5.20  1.40  [85] 

Palgon Lake (Fish) 4.40−35.0 (14.6/-) 45.00  22.00  20.00  13.00  25.30  38.90  23.80  9.60  1.70  0.70  [85] 

Yamdro Lake (Fish) 5.00−55.6 (17.5/-) 46.00  26.00  17.00  11.00  20.20  35.10  27.90  11.50  4.60  0.70  [85] 

Manasarovar Lake (Fish) 38.8−107 (58.5/-) 50.00  23.00  15.00  12.00  16.20  34.40  31.20  13.10  4.30  0.80  [85] 

Lhasa River (Fish) 20.0−48.8 (40.9/-) 35.00  26.00  22.00  17.00  18.60  24.70  22.80  16.00  10.20  7.70  [85] 

Tibetan Plateau (Plant) 71.1−300 (173/-) 66.60  18.90  6.80  7.70  6.70  28.20  36.50  20.80  5.60  2.20  [51] 

Tibetan Plateau (Plateau pika) -(258/-) 48.30  23.00  13.20  15.50  10.30  31.10  31.70  15.70  7.30  3.90  [51] 

Tibetan Plateau (Eagle) -(108/-) 53.80  20.30  13.20  12.70  9.90  24.80  31.30  22.50  7.70  3.80  [51] 

Shergyla Mountain (Bark) 2900−7000 (5000/5500)a 34.90  30.30  12.50  22.30  0.50  23.70  40.60  23.30  9.40  2.50  [52] 

Shergyla Mountain (Needle) 2400−6400 (4400/3900)a 35.30  29.10  14.40  21.20  0.40  12.80  37.70  32.80  13.60  2.70  [52] 

Shergyla Mountain (Lichen) 2000−6100 (4100/5100)a 44.70  33.30  12.20  9.80  0.40  16.60  37.10  26.20  15.90  3.80  [52] 

Shergyla Mountain (Mosse) 1500−4400 (3000/3200)a 45.00  25.20  13.60  16.20  1.20  21.80  33.30  27.40  13.60  2.70  [52] 

Nyingchi (Lichen) 1400−4800 (3100/2800)a 59.20  25.50  8.20  7.10  0.30  14.80  34.50  34.60  13.60  2.20  [52] 

Ngari (Mosse) 1600−5200 (2700/3500)a 55.40  29.70  9.40  5.50  0.30  17.50  34.70  33.20  12.50  1.80  [52] 

Namco (Mosse) 3900−5300 (4600/4500)a 50.20  29.60  12.30  7.90  0.60  13.20  32.00  36.60  14.50  3.10  [52] 

alipid weight (lw). 

ND: not detected. 

-: data not available.
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Table S12. Concentrations of SCCPs in food. 

Sampling area Sampling time Sample Concentration (ng/g lw) Reference 

Beijing 1990s and 2007−2009 Diet <0.20−0.60 (1993); 8.50−28.0 (2009)b [87] 

Beijing 2016 Diet and milk powder 24.4−546 (diet); 16.2−20.5 (milk powder)b [8] 

Beijing 2018 Meat and seafood 620−8400b [88] 

Beijing 2014−2016 Diet 3.26−52.1 (raw food); 0.67−10.8 (cooked food)a [89] 

Shanghai 2012 Fish 36.0−801b [90] 

Dalian 2012 Seafood 77.0−8250b [91] 

Jinan 2019 Supermarket fresh products 149−7666 [92] 

5 cities in Chinac 2010 and 2012 Cooking oil, fried confectioner and raw seeds <2.00−1200a [93] 

20 provinces of Chinad 2011 Meat 15.7−469a [94] 

18 Chinese provincese 2017 Aquatic foods 215−4200a [95] 

19 Chinese provincesf 2011 Cereal and legume 51.6−981 (cereal); 47.1−801 (legume)a [96] 

9 cities in the northern Chinag 2016 Diet 2.30−496a [97] 

5 Chinese provincesh 2018 Raw milk 130−5770 [98] 

PRD and YRD 2011−2012 Fish 3000−41,000 (PRD); 220−51,000 (YRD) [99] 

China 2016 Fish meal 4200−16,000 [100] 

An e-waste recycling area in Guiyu 2013 Chicken and goose eggs 2300−6800 (chicken eggs); ND−150,000 (goose eggs) [101] 

An e-waste dismantling area in Taizhou 2008 and 2010 Rice 4.90−55.1b [42] 

An e-waste polluted area in Qingyuan 2013 and 2016 Eggs 477−111,000 [102] 

A mega e-waste recycling industrial 

park in Qingyuan 

2017 Local food 892−605,000 [24] 

Longtang town in Qingyuan 2011−2012 Chicken 460−13,000b [103] 

awet weight (ww). 

bdry weight (dw). 

cBeijing, Fushun, Hong Kong, Shanghai and Shenyang. 

dBeijing, Shanghai, Hebei, Henan, Liaoning, Jilin, Heilongjiang, Hunan, Fujian, Zhejiang, Jiangsu, Jiangxi, Ningxia, Guangdong, Neimenggu, Shanxi, Hubei, Guangxi, Sichuan, Qinghai. 

eBeijing, Fujian, Guangdong, Guangxi, Hebei, Henan, Heilongjiang, Hubei, Hunan, Jilin, Jiangsu, Liaoning, Neimenggu, Ningxia, Qinghai, Shanxi, Shanghai, Sichuan. 

fFujian, Guangdong, Guangxi, Hebei, Heilongjiang, Henan, Hubei, Hunan, Jiangsu, Jiangxi, Jilin, Liaoning, Neimenggu, Ningxia, Qinghai, Shanghai, Shanxi, Sichuan and Zhejiang. 

gBeijing, Shijiangzhuang, Zhangjiakou, Chengde, Qinhuangdao, Langfang, Xingtai, Tangshan and Hulunbeier. 

hNeimenggu, Hebei, Shandong, Henan and Hubei.
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Table S13. Comparison of the concentrations (ng/g lw) and compositional profiles (%) of SCCPs in food. 

Region Location Range (mean/median) C10 C11 C12 C13 Cl5 Cl6 Cl7 Cl8 Cl9 Cl10 Reference 

Northeastern China Dalian (Shellfish) 111−12,200 (3840/-)b 36.50  31.80  18.00  13.70  3.43  23.40  41.30  24.60  5.72  1.51  [91] 

Dalian (Shrimp/crab) 583−7260 (3710/-)b 19.40  21.20  26.40  32.90  1.30  19.70  45.40  26.40  6.53  0.60  [91] 

Dalian (Fish) 100−5370 (1210/-)b 31.30  28.20  22.20  18.40  11.60  27.10  34.30  19.60  5.86  1.50  [91] 

Dalian (Other) 405−10,100 (6220/-)b 31.60  29.90  21.60  17.00  1.67  23.30  41.70  25.40  7.30  0.67  [91] 

Fushun (Cooking oil, 2010) <9.00−800 (-/105)b 16.06  28.00  22.38  33.56  29.84  31.21  27.23  9.77  1.94  0.00  [93] 

Fushun (Cooking oil, 2012) <20.0−1200 (-/<20.0)b 13.40  15.11  33.83  37.66  58.88  14.59  12.44  9.63  4.46  0.00  [93] 

Fushun (Fried confectionery) 31.0−1000 (-/80.0)b 29.40  30.57  17.18  22.85  45.07  26.62  16.77  8.81  2.73  0.00  [93] 

Shenyang (Cooking oil) <20.0−210 (-/<20.0)b 14.60  15.17  29.93  40.30  56.50  13.74  11.40  13.23  5.14  0.00  [93] 

Shenyang (Fried confectionery) 19.0−89.0 (-/34.0)b 24.48  32.29  23.18  20.05  40.77  25.00  16.92  12.31  5.00  0.00  [93] 

Shenyang and Fushun (Raw seeds) <2.00−68.0 (-/22.0)b 26.20  34.40  18.90  20.60  64.81  22.68  9.01  2.46  1.04  0.00  [93] 

Liaoning (Meat) -(140/-)a 66.81  25.97  4.65  2.58  - - - - - - [94] 

Liaoning (Aquatic foods) -(2913/-)a 63.02  29.25  6.63  1.11  - - - - - - [95] 

Liaoning (Cereals) -(669/-)a 17.20  11.37  9.50  61.93  - - - - - - [96] 

Liaoning (Legumes) -(423/-)a 90.13  7.78  0.97  1.11  - - - - - - [96] 

Jilin (Meat) -(40.6/-)a 79.56  18.23  1.72  0.49  - - - - - - [94] 

Jilin (Aquatic foods) -(503/-)a 55.47  28.23  7.69  8.61  - - - - - - [95] 

Jilin (Cereals) -(275/-)a 80.20  12.10  3.97  3.72  - - - - - - [96] 

Jilin (Legumes) -(143/-)a 57.63  16.88  11.48  14.01  - - - - - - [96] 

Heilongjiang (Meat) -(21.6/-)a 89.27  10.18  0.46  0.09  - - - - - - [94] 

Heilongjiang (Aquatic foods) -(730/-)a 72.80  21.39  3.61  2.21  - - - - - - [95] 

Heilongjiang (Cereals) -(585/-)a 86.06  10.68  1.86  1.40  - - - - - - [96] 

Heilongjiang (Legumes) -(579/-)a 79.25  12.14  3.57  5.04  - - - - - - [96] 

Northern China Beijing (Diet, 1993) <0.20−0.60 (-/-)b - - - - - - - - - - [87] 

Beijing (Diet, 2009) 8.50−28.0 (-/15.0)b 29.70  29.70  18.30  22.30  31.40  35.70  23.30  8.00  1.60  0.00  [87] 

Beijing (Diet) 24.4−546 (113/79.3)b 14.51  27.17  25.93  32.39  0.13  11.43  41.28  33.30  12.93  0.93  [8] 

Beijing (Milk powder) 16.2−20.5 (18.3/18.1 b 0.88  20.36  27.64  51.12  0.05  6.46  45.98  40.45  7.01  0.05  [8] 

Beijing (Drinking water) 20.0−26.0 (23.0/23.0)c 32.28  61.17  2.69  3.86  0.54  54.83  31.31  8.62  4.69  0.00  [8] 

Beijing (Shellfish) 37.4−1690 (294/-)b 37.00  27.00  18.40  17.60  10.20  27.50  36.00  20.80  4.93  0.56  [104] 

Beijing (Fish) 50.0−300 (143/-)b 44.70  28.70  14.40  12.20  7.90  29.90  36.70  20.50  4.52  0.39  [104] 



25 

Beijing (Meat) 31.3−1850 (355/-)b 33.00  27.70  19.70  19.60  10.70  28.90  34.40  20.50  4.84  0.58  [104] 

Beijing (Liver) 45.0−250 (95.8/-)b 40.40  26.40  15.60  17.60  16.50  31.60  31.00  16.40  4.14  0.34  [104] 

Beijing (Vegetable) 43.4−375 (212/-)b 31.10  46.80  11.90  10.20  7.43  24.00  29.30  35.80  3.29  0.25  [104] 

Beijing (Fruit) 18.4−244 (106/-)b 36.80  34.60  12.50  16.20  19.30  26.40  32.10  17.90  4.11  0.08  [104] 

Beijing (Fish) 8400 (-/-)b - - - - - - - - - - [88] 

Beijing (Clams) 6300 (-/-)b - - - - - - - - - - [88] 

Beijing (Prawns) 5200 (-/-)b - - - - - - - - - - [88] 

Beijing (Pork) 720 (-/-)b - - - - - - - - - - [88] 

Beijing (Beef) 620 (-/-)b - - - - - - - - - - [88] 

Beijing (Chicken) 880 (-/-)b - - - - - - - - - - [88] 

Beijing (Raw food) 3.26−52.1 (-/-)a - - - - - - - - - - [89] 

Beijing (Cooked food) 0.67−10.8 (-/-)a - - - - - - - - - - [89] 

Beijing (Cooking oil) 18.0−1100 (-/520)b 16.33  44.76  9.31  29.60  24.29  37.94  27.14  8.43  2.21  0.00  [93] 

Beijing (Fried confectionery) 11.0−160 (-/100)b 19.07  27.94  18.91  34.09  33.16  33.32  24.31  7.69  1.52  0.00  [93] 

Beijing (Meat) -(118/-)a 73.33  21.68  3.98  1.02  - - - - - - [94] 

Beijing (Aquatic foods) -(934/-)a 74.40  22.69  1.81  1.10  - - - - - - [95] 

Beijing (Legumes) -(197/-)a 74.62  13.71  5.89  5.79  - - - - - - [96] 

Hebei (Meat) -(207/-)a 61.18  29.38  6.02  3.42  - - - - - - [94] 

Hebei (Aquatic foods) -(215/-)a 72.76  22.06  3.64  1.54  - - - - - - [95] 

Hebei (Cereals) -(981/-)a 23.24  11.21  8.67  56.87  - - - - - - [96] 

Hebei (Legumes) -(801/-)a 90.85  7.87  0.51  0.76  - - - - - - [96] 

Hebei (Milk) 1420−3210 (2174/1860) - - - - - - - - - - [98] 

Neimenggu (Meat) -(171/-)a 78.99  19.19  1.35  0.47  - - - - - - [94] 

Neimenggu (Aquatic foods) -(1053/-)a 73.17  23.57  1.92  1.35  - - - - - - [95] 

Neimenggu (Cereals) -(336/-)a 89.61  8.13  1.31  0.95  - - - - - - [96] 

Neimenggu (Legumes) -(92.2/-)a 70.14  16.07  5.43  8.36  - - - - - - [96] 

Neimenggu-A (Milk) 490−1870 (1088/1040) - - - - - - - - - - [98] 

Neimenggu-B (Milk) 130−700 (490/535) - - - - - - - - - - [98] 

Beijing, Hebei and Neimenggu (Tubers) 14.5−242 (61.5/51.5)a - - - - - - - - - - [97] 

Beijing, Hebei and Neimenggu (Vegetables) 16.4−78.3 (48.9/48.6)a - - - - - - - - - - [97] 

Beijing, Hebei and Neimenggu (Cereals) 7.95−214 (77.0/60.0)a - - - - - - - - - - [97] 
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Beijing, Hebei and Neimenggu (Legumes) 41.7−260 (118/109)a - - - - - - - - - - [97] 

Beijing, Hebei and Neimenggu (Eggs) 13.6−116 (86.6/103)a - - - - - - - - - - [97] 

Beijing, Hebei and Neimenggu (Milk) 2.30−39.6 (25.6/33.1)a - - - - - - - - - - [97] 

Beijing, Hebei and Neimenggu (Meat) 28.6−496.5 (154/113)a - - - - - - - - - - [97] 

Beijing, Hebei and Neimenggu (Fruits) 6.34−168 (60.2/42.9)a - - - - - - - - - - [97] 

Beijing, Hebei and Neimenggu (Aquatic foods) 15.0−123 (62.4/51.3)a - - - - - - - - - - [97] 

Eastern China  Shanghai (Fish) 36.0−801 (162/-)b 40.60  27.60  16.80  15.00  6.43  32.60  36.80  19.30  5.91  3.70  [90] 

Shanghai (Cooking oil) <9.00−240 (-/<9.00)b 12.94  19.57  25.17  42.31  44.51  30.45  14.71  7.05  3.28  0.00  [93] 

Shanghai (Meat) -(58.0/-)a 84.97  13.64  1.04  0.35  - - - - - - [94] 

Shanghai (Aquatic foods) -(2778/-)a 75.11  21.77  2.17  0.95  - - - - - - [95] 

Shanghai (Cereals) -(87.1/-)a 73.48  17.22  5.17  4.13  - - - - - - [96] 

Shanghai (Legumes) -(419/-)a 87.89  8.43  1.12  2.56  - - - - - - [96] 

Shandong (Milk) 930−2720 (1355/1190) - - - - - - - - - - [98] 

Jinan (Vegetables) 86.1−601 (268/194)b 37.00  23.00  22.00  18.00  5.00  24.50  31.00  22.50  11.00  6.00  [92] 

Jinan (Fruit) 79.8−244 (134/120)b 36.00  24.00  22.00  18.00  5.00  23.00  31.00  22.00  12.00  7.00  [92] 

Jinan (Grains) 58.6−154 (104/105)b 45.00  24.00  15.50  15.50  7.50  30.50  30.00  18.00  9.00  5.00  [92] 

Jinan (Meat) 224−399 (349/387)b 29.50  21.00  26.00  23.50  4.00  19.00  31.00  25.00  13.00  8.00  [92] 

Jinan (Seafood) 144−1977 (699/552)b 30.00  22.50  24.00  23.50  4.00  18.00  30.00  25.50  13.50  9.00  [92] 

Fujian (Meat) -(121/-)a 72.62  22.17  3.72  1.49  - - - - - - [94] 

Fujian (Aquatic foods) -(880/-)a 62.59  28.22  5.14  4.05  - - - - - - [95] 

Fujian (Cereals) -(244/-)a 75.79  14.34  5.37  4.51  - - - - - - [96] 

Fujian (Legumes) -(324/-)a 77.87  13.07  4.82  4.23  - - - - - - [96] 

Zhejiang (Meat) -(469/-)a 37.89  36.40  18.60  7.11  - - - - - - [94] 

Zhejiang (Cereals) -(625/-)a 44.97  10.67  6.27  38.09  - - - - - - [96] 

Zhejiang (Legumes) -(243/-)a 75.31  14.24  5.64  4.81  - - - - - - [96] 

Jiangsu (Meat) -(62.3/-)a 67.74  26.65  4.33  1.28  - - - - - - [94] 

Jiangsu (Aquatic foods) -(1362/-)a 72.05  23.28  3.33  1.34  - - - - - - [95] 

Jiangsu (Cereals) -(194/-)a 35.74  33.26  19.41  11.59  - - - - - - [96] 

Jiangsu (Legumes) -(264/-)a 84.66  8.73  2.73  3.87  - - - - - - [96] 

Jiangxi (Meat) -(15.7/-)a 85.26  12.82  1.28  0.64  - - - - - - [94] 

Jiangxi (Cereals) -(120/-)a 54.15  24.25  12.04  9.55  - - - - - - [96] 
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Yangtze River Delta (Crucian carp) 75.0−380 (190/-)b 43.00  30.00  15.00  11.00  - - - - - - [99] 

Yangtze River Delta (Bream) 36.0−540 (140/-)b 42.00  26.00  16.00  15.00  - - - - - - [99] 

Yangtze River Delta (Yellow catfish) 21.0−800 (200/-)b 41.00  24.00  18.00  16.00  - - - - - - [99] 

Yangtze River Delta (Silver carp) 76.0−290 (170/-)b 44.00  25.00  16.00  16.00  - - - - - - [99] 

Yangtze River Delta (Black carp) 94.0−250 (150/-)b 35.00  29.00  18.00  18.00  - - - - - - [99] 

Yangtze River Delta (Brown croaker) 41.0−280 (123/-)b 42.00  27.00  16.00  16.00  - - - - - - [99] 

Yangtze River Delta (Large yellow croaker) 73.0−170 (110/-)b 37.00  22.00  20.00  21.00  - - - - - - [99] 

Yangtze River Delta (Ribbon fish) 46.0−140 (91.0/-)b 35.00  28.00  20.00  17.00  - - - - - - [99] 

Yangtze River Delta (Daggertooth pike conger) 80.0−85.0 (83.0/-)b 33.00  26.00  18.00  22.00  - - - - - - [99] 

Yangtze River Delta (Japanese Spanish 

mackerel) 

78.0−140 (110/-)b 34.00  26.00  18.00  22.00  - - - - - - [99] 

Taizhou (Rice, e-waste dismantling area) 4.90−55.1 (17.6/-)b 35.90  34.20  17.80  12.20  27.60  38.40  23.10  8.70  1.70  0.50  [42] 

Central China  Henan (Meat) -(260/-)a 68.05  28.10  3.19  0.65  - - - - - - [94] 

Henan (Aquatic foods) -(551/-)a 62.60  25.77  6.80  4.83  - - - - - - [95] 

Henan (Cereals) -(238/-)a 68.34  18.91  6.96  5.79  - - - - - - [96] 

Henan (Legumes) -(47.1/-)a 59.70  22.39  10.02  7.89  - - - - - - [96] 

Henan (Milk) 1140−1610 (1363/1330) - - - - - - - - - - [98] 

Hunan (Meat) -(43.6/-)a 81.42  16.51  1.61  0.46  - - - - - - [94] 

Hunan (Aquatic foods) -(3476/-)a 78.62  18.47  2.24  0.67  - - - - - - [95] 

Hunan (Cereals) -(114/-)a 59.00  22.29  9.88  8.83  - - - - - - [96] 

Hunan (Legumes) -(242/-)a 86.26  9.57  1.77  2.39  - - - - - - [96] 

Hubei (Meat) -(68.6/-)a 85.59  13.39  0.73  0.29  - - - - - - [94] 

Hubei (Aquatic foods) -(385/-)a 79.00  15.90  3.38  1.72  - - - - - - [95] 

Hubei (Cereals) -(51.6/-)a 58.80  22.63  9.86  8.70  - - - - - - [96] 

Hubei (Legumes) -(247/-)a 42.63  20.94  19.12  17.31  - - - - - - [96] 

Hubei (Milk) 1200−5770 (2519/2260) - - - - - - - - - - [98] 

Southern China Hong Kong (Cooking oil) <9.0−230 (-/170)b 12.55  35.48  25.32  26.66  28.37  32.93  27.54  9.42  1.74  0.00  [93] 

Guangdong (Meat) -(152/-)a 79.00  18.50  1.78  0.72  - - - - - - [94] 

Guangdong (Aquatic foods) -(1379/-)a 47.68  33.45  10.89  7.98  - - - - - - [95] 

Guangdong (Cereals) -(300/-)a 77.97  14.60  4.23  3.20  - - - - - - [96] 

Guangdong (Legumes) -(692/-)a 68.33  19.65  7.50  4.52  - - - - - - [96] 
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Guangxi (Meat) -(43.8/-)a 72.37  22.60  3.65  1.37  - - - - - - [94] 

Guangxi (Aquatic foods) -(4200/-)a 46.71  35.57  12.83  4.88  - - - - - - [95] 

Guangxi (Cereals) -(595/-)a 26.93  12.64  8.94  51.50  - - - - - - [96] 

Guangxi (Legumes) -(753/-)a 85.08  9.01  2.39  3.52  - - - - - - [96] 

Dongjiang River (Bream) 190−370 (310/-)b 31.00  32.00  22.00  15.00  - - - - - - [99] 

Dongjiang River (Japanese sea perch) 120−370 (270/-)b 38.00  33.00  18.00  11.00  - - - - - - [99] 

Dongjiang River (Keeled mullet) 130−610 (290/-)b 33.00  31.00  23.00  13.00  - - - - - - [99] 

Dongjiang River (Tilapia) 53.0−130 (84.0/-)b 36.00  32.00  20.00  12.00  - - - - - - [99] 

Guiyu (Chicken egg,  2 km from e-waste 

dismantling area) 

2300−5500 (3400/3100) - - - - - - - - - - [101] 

Guiyu (Chicken egg,  2.5 km from e-waste 

dismantling area) 

2600−6800 (4000/3400) - - - - - - - - - - [101] 

Guiyu (Goose egg, 2 km from e-waste 

dismantling area) 

ND−150,000 (60,000/ND) - - - - - - - - - - [101] 

Guiyu (Goose egg, 2.5 km from e-waste 

dismantling area) 

ND−11,000 (4600/1700) - - - - - - - - - - [101] 

Qingyuan (Eggs, e-waste dismantling area, 

2013) 

477−26,200 (2680/926) 23.00  26.00  25.00  26.00  15.40  24.90  29.70  12.50  9.80  7.70  [102] 

Qingyuan (Eggs, e-waste dismantling area, 

2016) 

611−111,000 

(10,100/1490) 

36.00  33.00  19.00  12.00  20.00  31.50  24.70  12.10  7.70  4.00  [102] 

Qingyuan (Mrigal carp, e-waste dismantling 

area) 

285,000−487,000 

(408,000/416,000) 

- - - - - - - - - - [24] 

Qingyuan (Yellow catfish, e-waste dismantling 

area) 

94,300−148,000 

(118,000/114,000) 

- - - - - - - - - - [24] 

Qingyuan (White amur bream, e-waste 

dismantling area) 

113,000−163,000 

(132,000/119,000) 

- - - - - - - - - - [24] 

Qingyuan (Asian clam, e-waste dismantling 

area) 

37,100−66,900 

(49,800/45,500) 

- - - - - - - - - - [24] 

Qingyuan (River prawn, e-waste dismantling 

area) 

76,500−118,000 

(94,300/87,900) 

- - - - - - - - - - [24] 

Qingyuan (Pork, e-waste dismantling area) 37,200−58,600 - - - - - - - - - - [24] 
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(49,200/50,300) 

Qingyuan (Chicken, e-waste dismantling area) 25,300−84,200 

(43,400/32,000) 

- - - - - - - - - - [24] 

Qingyuan (Duck, e-waste dismantling area) 40,700−88,300 

(66,100/67,700) 

- - - - - - - - - - [24] 

Qingyuan (Chicken egg, e-waste dismantling 

area) 

3370−6840 (4840/4940) - - - - - - - - - - [24] 

Qingyuan (Duck egg, e-waste dismantling area) 1620−2910 (2040/1950) - - - - - - - - - - [24] 

Qingyuan (Mustard, e-waste dismantling area) 132,000−167,000 

(148,000/145,000) 

- - - - - - - - - - [24] 

Qingyuan (Lettuce, e-waste dismantling area) 493,000−541,000 

(519,000/524,000) 

- - - - - - - - - - [24] 

Qingyuan (Sweet potato, e-waste dismantling 

area) 

247,000-263,000 

(256,000/258,000) 

- - - - - - - - - - [24] 

Qingyuan (Chinese radish, e-waste dismantling 

area) 

236,000−605,000 

(402,000/394,000) 

- - - - - - - - - - [24] 

Qingyuan (Rice, e-waste dismantling area) 37,200−88,600 

(62,800/67,400) 

- - - - - - - - - - [24] 

Qingyuan (Peanut oil, e-waste dismantling area) 892−1320 (1100/1090) - - - - - - - - - - [24] 

Qingyuan (Well water, e-waste dismantling 

area) 

54.2−80.4 (67.2/68.1)c - - - - - - - - - - [24] 

Qingyuan (Tap water, e-waste dismantling area) 29.6−45.3 (37.2/39.0)c - - - - - - - - - - [24] 

Qingyuan (Rice) -(63.0/-)b 18.80  31.40  30.20  19.60  7.60  21.10  44.60  18.60  5.60  2.40  [103] 

Qingyuan (Wheat) -(110/-)b 18.50  30.80  27.30  23.40  3.30  14.20  40.10  25.60  13.20  3.60  [103] 

Qingyuan (Bran) -(150/-)b 9.10  25.60  37.70  27.60  6.30  13.40  36.60  23.70  14.30  5.70  [103] 

Qingyuan (Chicken muscle) -(6200/-) 19.90  25.60  29.10  25.50  10.64  19.56  34.20  20.32  10.75  4.54  [103] 

Qingyuan (Chicken liver) -(1100/-) 19.90  23.50  28.70  27.80  13.18  19.62  29.90  19.70  12.15  5.45  [103] 

Qingyuan (Chicken fat) -(2400/-) 15.60  21.10  32.70  30.60  6.35  11.59  28.00  28.16  18.23  7.67  [103] 

Northwestern 

China 

Ningxia (Meat) -(139/-)a 69.76  25.13  3.53  1.58  - - - - - - [94] 

Ningxia (Aquatic foods) -(238/-)a 65.86  24.16  5.12  4.87  - - - - - - [95] 

Ningxia (Cereals) -(98.5/-)a 69.88  16.84  7.40  5.88  - - - - - - [96] 
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Ningxia (Legumes) -(165/-)a 84.14  9.99  2.24  3.63  - - - - - - [96] 

Shanxi (Meat) -(121/-)a 80.08  17.59  1.83  0.50  - - - - - - [94] 

Shanxi (Aquatic foods) -(2795/-)a 70.98  22.79  4.44  1.79  - - - - - - [95] 

Shanxi (Cereals) -(159/-)a 75.52  15.17  5.10  4.22  - - - - - - [96] 

Shanxi (Legumes) -(224/-)a 90.34  8.14  0.76  0.76  - - - - - - [96] 

Qinghai (Meat) -(107/-)a 76.64  20.37  1.59  1.40  - - - - - - [94] 

Qinghai (Aquatic foods) -(1172/-)a 61.88  27.48  6.33  4.31  - - - - - - [95] 

Qinghai (Cereals) -(315/-)a 74.26  15.77  5.81  4.16  - - - - - - [96] 

Qinghai (Legumes) -(148/-)a 91.46  8.00  0.34  0.20  - - - - - - [96] 

Southwestern 

China 

Sichuan (Meat) -(222/-)a 71.24  25.29  2.66  0.81  - - - - - - [94] 

Sichuan (Aquatic foods) -(935/-)a 62.67  31.55  3.43  2.35  - - - - - - [95] 

Sichuan (Cereals) -(521/-)a 24.55  11.43  8.59  55.43  - - - - - - [96] 

Sichuan (Legumes) -(234/-)a 90.02  8.79  0.55  0.64  - - - - - - [96] 

awet weight (ww). 

bdry weight (dw). 

cng/L. 

-: data not available.
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Table S14. Concentrations of SCCPs in human tissue. 

Sampling area Sampling time Sample Concentration (ng/g lw) Reference 

Beijing 2007 and 2010 Breast milk <20.0−54.0 [105] 

Shijiazhuang 2014−2015 Breast milk 210−16,120 [106] 

Rural China 2007 and 2011 Breast milk 68.0−1580 (2007); 65.6−2310 (2011) [107] 

Shenzhen 2012 Human blood 370−35,000 [108] 

Urban China 2007 and 2011 Mothers’ milk 170−6150 (2007); 131−16,100 (2011) [109] 

Henan province 2016 Human placenta 98.5−3771 [110] 

Beijing 2013 Maternal and cord serum 2570−57,800 (maternal serum); 3750−40,500 (cord serum) [111] 

Wuhan 2015−2016 Maternal and cord serum; placenta 15.9−584 (maternal serum)b; 8.46−223 (cord serum)b; 10.2−132 (placenta)a [112] 

Guangzhou 2018 Human serum 1.00−5.45b [113] 

Dalian 2015 Human plasma <MDL−203a [114] 

3 cities in Yangtze River Deltac 2010−2016 Human milk <LOD−676 [115] 

Mianyang 2018 Maternal serum, placenta, cord serum 

and breast milk 

51.0−620 (maternal serum)b; 14.3−108 (placenta)a; 13.3−242 (cord serum)b; 

29.2−271 (breast milk)b 

[116] 

Jinan 2019 Serum 1670−42,700 [117] 

awet weight (ww). 

bng/mL. 

cShanghai, Jiaxing and Shaoxing.
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Table S15. Comparison of the concentrations (ng/g lw) and compositional profiles (%) of SCCPs in human tissue. 

Region Location Range (mean/median) C10 C11 C12 C13 Cl5 Cl6 Cl7 Cl8 Cl9 Cl10 Reference 

China Rural China (Breast milk, 2007) 68.0−1580 (572/304) 51.00  28.00  - - - - - - - - [107] 

Rural China (Breast milk, 2010) 65.6−2310 (607/360) 51.00  28.00  - - - - - - - - [107] 

Urban China (Breast milk, 2007) 170−6150 (1300/681) 44.26  30.56  14.16  11.01  - 31.00  43.00  - - - [109] 

Urban China (Breast milk, 2011) 131−16,100 (2280/733) 46.05  34.34  12.63  6.97  - 31.00  43.00  - - - [109] 

Northeastern China Dalian (Human plasma) ND−203 (32.0/26.4)a 41.20  30.90  14.10  13.80  11.90  32.40  35.30  14.20  5.20  1.00  [114] 

Northern China Beijing (Breast milk) <20.0−54.0 (-/<20.0) 14.29  19.05  28.57  38.10  45.38  21.61  18.15  9.77  5.10  0.00  [105] 

Beijing (Maternal serum) 2570−57,800 (18,105/16,100) 77.3−85.6 - - - - 37.1−45.5 28.9−34.8 - - - [111] 

Beijing (Cord serum) 3750−40,500 (11,546/8830) 77.3−85.6 - - - - 37.1−45.5 28.9−34.8 - - - [111] 

Shijiazhuang (Breast milk) 210−16,120 (2510/1460) 29.10  28.80  34.90  7.20  - 39.10  27.60  33.30  0.00  0.00  [106] 

Eastern China Shanghai (Breast milk) 14.8−676 (161/35.0) - - - - - - - - - - [115] 

Jiaxing (Breast milk) ND−642 (191/28.6) - - - - - - - - - - [115] 

Shaoxing (Breast milk) ND−124 (51.7/37.9) - - - - - - - - - - [115] 

Jinan (Human serum) 1670−42,700 (-/13,800) 22.20  19.90  18.40  39.40  - - 36.90  27.80  - - [117] 

Central China Henan province (Human placenta) 98.5−3771 (593/379) 58.70  35.59  2.04  3.67  0.74  38.99  52.21  5.82  0.74  1.50  [110] 

Wuhan (Maternal serum) 15.9−584 (103/66.2)b 33.91  26.16  17.73  22.19  21.26  23.07  22.58  15.59  11.21  6.30  [112] 

Wuhan (Cord serum) 8.46−223 (49.9/36.7)b 37.44  30.83  13.17  18.56  27.02  27.19  22.49  10.49  7.84  4.97  [112] 

Wuhan (Placenta) 10.2−132 (42.4/33.1)a 33.95  27.82  17.99  20.25  25.97  30.04  21.05  12.17  6.74  4.04  [112] 

Southern China Shenzhen (Human blood) 370−35,000 (-/3500) 7.00  16.00 17.00  59.00  - 17.85  36.26  29.07  14.20  2.62  [108] 

Guangzhou (Human serum) 1.00−5.45 (2.28/1.73)b 0.47  21.10  13.50  64.50  - 0.40  20.30  39.20  27.90  10.00  [113] 

Southwestern China Mianyang (Maternal serum) 51.0−620 (202/117)b 36.35  37.05  12.28  14.31  48.74  23.33  15.70  8.22  2.67  1.34  [116] 

Mianyang (Placenta) 14.3−108 (41.8/30.3)a 37.32  35.41  13.64  13.64  36.12  30.14  20.57  9.33  2.63  1.20  [116] 

Mianyang (Cord serum) 13.3−242 (88.0/70.0)b 37.84  34.77  12.39  15.00  44.71  27.87  16.61  8.19  1.71  0.91  [116] 

Mianyang (Breast milk) 29.2−271 (117/82.6)b 35.73  34.53  13.16  16.58  45.56  24.23  17.32  9.04  2.39  1.45  [116] 

awet weight (ww). 

bng/mL. 
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Table S16. Estimated daily intake (EDI) of SCCPs via various exposure routes. 

Exposure 

pathway 

Region Location Year Medium Population EDI (ng/kg bw/day) Reference 

Mean 95th percentile 

Inhalation 

exposure 

Northeastern China Dalian 2010 Outdoor air Adults 8.65 19.0 [3] 

Dalian 2010 Outdoor air Children 15.7 34.6 [3] 

Dalian 2016 Outdoor air Adults 22.3 - [3] 

Dalian 2016 Outdoor air Children 39.6 - [3] 

Northern China Beijing 2016 Indoor air Adults 20.6 - [8] 

Beijing 2016 Indoor air Children 51.7 - [8] 

Eastern China Jinan 2016 Outdoor air Adults 175 199 [10] 

Southern China PRD 2017 Indoor and outdoor PM2.5 Male 2.66 7.23 [16] 

PRD 2017 Indoor and outdoor PM2.5 Female 2.85 7.72 [16] 

Guangzhou 2017 Indoor PM Adults 1.81 3.72 [13] 

Emission Region CP production plant 2016 Indoor aira Industrial employees 270 - [11] 

CP production plant 2016 Indoor airb Industrial employees 10.0 - [11] 

CP production plant 2016 Outdoor airc Local residents (adults) 94.0 - [11] 

CP production plant 2016 Outdoor airc Local residents (children) 253 - [11] 

CP production plant 2016 Outdoor aird Local residents (adults) 11.7 - [11] 

CP production plant 2016 Outdoor aird Local residents (children) 39.7 - [11] 

Ingestion 

and dermal 

exposure 

Northeastern China Harbin 2013 Indoor dust Infants 198 540 [21] 

Harbin 2013 Indoor dust Toddlers 266 727 [21] 

Harbin 2013 Indoor dust Children 83.0 226 [21] 

Harbin 2013 Indoor dust Teenagers 53.0 144 [21] 

Harbin 2013 Indoor dust Adults 45.0 122 [21] 

Dalian 2015 Indoor duste Adults 212 609 [22] 

Dalian 2015 Indoor duste Toddlers 602 3249 [22] 

Dalian 2015 Indoor dustf Adults 74.0 252 [22] 

Dalian 2015 Indoor dustf Toddlers 210 1345 [22] 
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Northern China Beijing 2016 Indoor dust Adults 179 1159 [8] 

Beijing 2016 Indoor dust Children 1519 4324 [8] 

Emission Region E-waste dismantling area 2017 Indoor dust Occupational workers 4640 20,400 [24] 

E-waste dismantling area 2017 Indoor dust Local residents (adults) 600 2280 [24] 

E-waste dismantling area 2017 Indoor dust Local residents (children) 4130 15,800 [24] 

Dietary 

exposure 

China 20 provinces 2011 Meat and meat products Adults 130 560 [94] 

18 provinces 2017 Aquatic foods Adults 872 - [95] 

19 provinces 2011 Cereals Adults 5185 - [96] 

19 provinces 2011 Legumes Adults 529 - [96] 

5 provinces 2018 Milk Adults 29.7 - [98] 

Northern China Beijing 2007 Diet Adults 660 1200 [87] 

Beijing 2014-2016 Diet Male adults 221 747 [89] 

Beijing 2014-2016 Diet Female adults 227 725 [89] 

Beijing 2014-2016 Cooked food Adults 145 - [89] 

Eastern China Jinan 2019 Vegetables Adults 97.0 145 [92] 

Jinan 2019 Fruit Adults 36.9 52.9 [92] 

Jinan 2019 Grains Adults 1390 1749 [92] 

Jinan 2019 Meat Adults 155 237 [92] 

Jinan 2019 Seafood Adults 35.3 48.4 [92] 

Shanghai 2011 Farmed freshwater fish Adults 49.0 - [99] 

Shanghai 2011 Sea fish Adults 32.0 - [99] 

Southern China Guangdong 2011 River fish Adults 47.0 - [99] 

Emission Region E-waste dismantling area 2013 Eggs Adults 65.4 - [102] 

E-waste dismantling area 2013 Eggs Children 281 - [102] 

E-waste dismantling area 2016 Eggs Adults 274 - [102] 

E-waste dismantling area 2016 Eggs Children 1180 - [102] 

E-waste dismantling area 2017 Diet Occupational workers 15,400 20,300 [24] 

E-waste dismantling area 2017 Diet Local residents (adults) 15,400 20,300 [24] 



35 

E-waste dismantling area 2017 Diet Local residents (children) 34,100 46,400 [24] 

Lactational 

exposure 

Rural China 8 provinces 2007 Breast milk Infants 1310 6320 [107] 

16 provinces 2011 Breast milk Infants 1520 8650 [107] 

Northern China Beijing 2007− Breast milk Infants 337 - [105] 

Shijiazhuang 2014− Breast milk Infants (1 month) 13,000 18,700 [106] 

Shijiazhuang 2014− Breast milk Infants (3 month) 7100 9600 [106] 

Shijiazhuang 2014− Breast milk Infants (6 month) 2500 3500 [106] 

Eastern China YRD 2015−2016 Breast milk Infants 166 2580 [115] 

Southwestern China Mianyang 2018 Breast milk Neonates 17,400 - [116] 

aproduction hall. 

boffice area. 

cfarmland. 

dvillage. 

eshopping mall. 

fbuilding material mall. 
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Figure S1. Regional distribution (A) and domain proportion (B) of SCCP research in China over the past decade.
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Figure S2. Concentrations of SCCPs (mean value) in environmental matrices in China. (A) The concentrations of SCCPs in atmosphere (A1: Bohai Sea; A2: Dalian; 

A3: Beijing; A4: Zibo; A5: Jinan; A6: Xinxiang; A7: Taiyuan; A8: Lanzhou; A9: Shanghai; A10: Suzhou; A11: Nanjing; A12: Wuhan; A13: Huizhou; A14: Shenzhen; 

A15: Dongguan; A16: Zhuhai; A17: Foshan; A18: Jiangmen; A19: Zhongshan; A20: Guangzhou; A21: Zhaoqing; A22: Guiyang; A23: Chengdu; A24: Shergyla 

Mountain; A25: Lhasa). The data in Dalian, Bohai Sea and Zibo were the SCCPs concentrations in PM; the data in Suzhou was the SCCPs concentration in gas phase; 

the data in Lhasa, Shergyla Mountain and Shenzhen were the sum of SCCPs concentrations in the gas and particle phases; the data in the remaining cities were the 

SCCPs concentrations in PM2.5. (B) The concentrations of SCCPs in water (W1: Liaodong Bay; W2: Bohai Sea; W3: Gaobeidian Lake; W4: Baiyangdian Lake; W5: 

Yellow River Estuary; W6: Yellow Sea; W7: Shanghai; W8: Middle reaches of Yangtze River; W9: Pearl River Estuary; W10: Qingyuan). (C) The concentrations of 

SCCPs in soil (S1: Liaohe River Basin; S2: Dalian; S3: Beijing; S4: Shandong Peninsula; S5: Zibo; S6: Nantong; S7: Chongming Island; S8: Shanghai (urban); S9: 

Shanghai (suburban); S10: Taizhou; S11: Pearl River Delta; S12: Guangzhou; S13: Chengdu; S14: Yunnan; S15: Tibetan Plateau). (D) The concentrations of SCCPs 

in sediment (D1: Lake Sihailongwan maar; D2: Liaohe Estuary; D3: Liaodong Bay; D4: Liaohe River Basin; D5: Gaobeidian Lake; D6: Shandong Peninsula; D7: 

Yellow Sea; D8: Laizhou Bay (marine sediment); D9: Laizhou Bay (river sediment); D10: Bohai Sea; D11: Middle reaches of Yellow River; D12: Henan section of 

Yellow River; D13: Lake Qinghai; D14: Lake Bosten; D15: Shanghai; D16: East China Sea; D17: Taizhou; D18: Lake Taihu; D19: Lake Chaohu; D20: Middle 

reaches of Yangtze River; D21: Shenzhen; D22: Hong Kong; D23: Pearl River Estuary; D24: Pearl River Delta (river sediment); D25: Pearl River Delta (marine 

sediment); D26: Lake Hongfeng; D27: Lake Dianchi; D28: Lake Erhai; D29: Lake Chenghai). 
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Figure S3. GDP per capita (A), population density (B) and distribution of CP manufacturing plants 

(C) in China [118]. 
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Figure S4. Carbon composition profiles of SCCP congeners in different environmental matrices in China. (A) The 

congener composition of SCCPs in air. (B) The congener composition of SCCPs in water. (C) The congener 

composition of SCCPs in soil. (D) The congener composition of SCCPs in sediment. (E) The congener composition of 

SCCPs in biota. (a), (b), (c), (d), (e), (f), (g), (h), (i) and (j) represent Northeastern China, Northern China, Eastern 

China, Central China, Southern China, Northwestern China, Southwestern China, China sea areas, Background area 

and Emission region, respectively. G: gas phase; P: particle phase; SW: seawater; LW: lake water; RW: river water; PW: 

pond water; RS: river sediment; MS: marine sediment; LS: lake sediment; PS: pond sediment; YRD: Yangtze River 

Delta; PRD: Pearl River Delta; CPPP: CP production plant; PRE: Pearl River Estuary; STP: sewage treatment plant; 

EWDA: e-waste dismantling area; CIP: chemical industrial park.
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Figure S5. Chlorine composition profiles of SCCP congeners in different environmental matrices in China. (A) The 

chlorine abundance of SCCP congeners in air. (B) The chlorine abundance of SCCP congeners in water. (C) The 

chlorine abundance of SCCP congeners in soil. (D) The chlorine abundance of SCCP congeners in sediment. (E) The 

chlorine abundance of SCCP congeners in biota. (a), (b), (c), (d), (e), (f), (g), (h), (i) and (j) represent Northeastern 

China, Northern China, Eastern China, Central China, Southern China, Northwestern China, Southwestern China, 

China sea areas, Background area and Emission region, respectively. G: gas phase; P: particle phase; SW: seawater; 

LW: lake water; RW: river water; PW: pond water; RS: river sediment; MS: marine sediment; LS: lake sediment; PS: 

pond sediment; YRD: Yangtze River Delta; PRD: Pearl River Delta; CPPP: CP production plant; PRE: Pearl River 

Estuary; STP: sewage treatment plant; EWDA: e-waste dismantling area; CIP: chemical industrial park.
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Figure S6. PCA of SCCP congeners in different regions of China. (A) PCA of SCCP congeners in 

air. (B) PCA of SCCP congeners in water. (C) PCA of SCCP congeners in soil. (D) PCA of SCCP 

congeners in sediment. (E) PCA of SCCP congeners in biota. NE: Northeastern China; N: 

Northern China; E: Eastern China; C: Central China; S: Southern China; NW: Northwestern China; 

SW: Southwestern China; CS: China sea areas; BA: Background area.
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