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Table S1. Physicochemical properties of OPEs selected in this study.

Molecular for-

Types Abbreviation Full name i Molecular weight CAS Log Kow Log Koc
mula
TEP Triethyl phosphate CsH1s04P 182.15 78-40-0 0.8 1.68
TnBP Tri-n-butyl phosphate C12H27O4P 266.31 126-73-8 4 3.27
Alkyl phos- Trib hol bhosoh
TBEP ibutoxyet osphate
phate A CisHOrP 398.47 78-51-3 3.65 5.66
(TBOEP) Tris(1,3-dichloroisopropyl) phosphate
TEHP Tris(2-ethylhexyl) phosphate CasH5104P 434.63 78-42-2 9.49 6.87
TCEP Tris(2-chloroethyl) phosphate CsH12Cis04P 285.49 115-96-8 1.44 2.48
TDCPP Tris(1,3-dichloro-2-propyl) phosphate
Cl phos- . . ) CoHi15Ci604P 430.91 13674-87-8 2.59 2.71
h (TDCIPP) Tris(1,3-dichloroisopropyl) phosphate
ate
P TCIPP
(TCPP) Tris(2-chloroisopropyl) phosphate CoHisCis04P 327.57 13674-84-5 2.89 3.10
TCP Tricresyl phosphate
. C21H2104P 368.36 1330-78-5 5.11 6.34
Aryl phos- (TMPP) Tris(methylphenyl) phosphate
phate TPhP Triphenyl phosphate C1sH1s04P 326.28 115-86-6 4.59 3.71
EHDPP 2-Ethylhexyl diphenyl phosphate C2oH2704P 362.4 1241-94-7 6.3 42




Table S2. Summary of the concentrations of OPEs (ng/g dw) in urban soils of China.

Region Chemicals Median Mean Range Functional areas Sa;:ii;g Time
Anhui TEP 0.14 0.31 N.D.—1.03 Agricultural farmlands 0-20cm 2019-2020
Beijing TEP 0.17 0.18 0.05—0.31 Agricultural farmlands 0-20cm 2019-2020
Chongqing TEP 4.5 5.7 N.D.—21.2 Multiple types 0-10cm 2016.7
Chongqing TEP —— 0.77+0.19 —— University 0-10cm 2020.9
Chongqing TEP —— 0.17+0.02 —— Rooster Mountain 0-10cm 2020.9
Chongqing TEP —— 0.91+0.50 —— New residential areas 0-10cm 2020.9
Chongqing TEP —— 0.64+0.90 —— Old residential areas 0-10cm 2020.9
Chongqing TEP —— 1.17£1.11 —— Commercial areas 0-10cm 2020.9
Chonggqing TEP —— 592 —— Residential areas 0-10cm 2017 .4
Chongqing TEP —— 3.05 —— Industrial areas 0-10cm 2017.4
Chongging TEP —— 2.14 —— Commercial areas 0-10cm 2017.4
Chongqing TEP —— 0.77 —— Park 0-10cm 2017.4
Chonggqing TEP 0.16 0.16 0.06—0.25 Agricultural farmlands 0-20cm 2019-2020
Four province TEP 1.06 1.96 0.0399—26.4 Agricultural farmlands 0-20cm 2018.9-2019.3
Fujian TEP 0.11 0.27 N.D.—1.8 Agricultural farmlands 0-20cm 2019-2020
Gansu TEP 0.03 0.05 N.D.—0.18 Agricultural farmlands 0-20cm 2019-2020
Guangdong TEP 0.04 0.06 N.D.—0.23 Agricultural farmlands 0-20cm 2019-2020

Guangxi TEP 0.03 0.02 N.D.—0.15 Agricultural farmlands 0-20cm 2019-2020
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0.783
21.7

0.212

3.10—210
0.07—2.93
N.D.—8.55
N.D.—1.05
N.D.—11.2

N.D.—15

0.13—1.18
N.D.—7.31
N.D.—3.05
0.03—1.18
N.D.—1.67
N.D.—0.47
N.D.—0.95
N.D.—1.91
N.D.—0.64
0.17—0.53
N.D.—0.79
0.120—1.71

0.815—100

<LOD— 0.528

Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Commercial areas
Residential areas
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
City areas
Industrial areas

Agricultural farmlands

0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—5cm
0—5cm
0—5cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—10cm
0—10cm

0—10cm

2018.9—2019.3
2019—2020
2019—-2020
2019—2020
2019—-2020
2011.12
2011.12
2011.12
2019—2020
2019—-2020
2019—-2020
2019—-2020
2019—2020
2019—-2020
2019—2020
2019—-2020
2019—2020
2019—-2020
2019—-2020
2019.6
2019.6
2019.6




Liaoning
Liaoning
Liaoning
Ningbo
Ningxia
Qinghai
Qinghai
Qinghai
Qinghai —Tibet Plateau
Shaanxi
Shandong
Shanghai
Shanghai
Shanghai
Shanxi
Shenyang
Sichuan
Sichuan
Sichuan
Tianjin
Tianjin

Tianjin

TEHP

TEHP

TEHP

TEHP

TEHP

TEHP

TEHP

TEHP

TEHP

TEHP

TEHP

TEHP

TEHP

TEHP

TEHP

TEHP

TEHP

TEHP

TEHP

TEHP

TEHP

TEHP

0.23
0.69
0.11

0.06

N.D.
N.D.

0.11

0.3
0.28
0.53
5.34
6.44
0.01

7.2
3.31
9.13
0.08
1.61
1.78

0.24

2.96
6.81
0.18
14.1+13.0
0.01
0.33
0.03
0.13
44
0.16
0.47
0.58
7.54
9.83
0.01
8.4
2.87
12.73
0.29
5.62
3.33
1.2

N.D.—12.03
N.D.—63.85
N.D.—0.54
3.51-93.1
N.D.—0.06
N.D.—4.45
0.4
N.D.—0.34
39-134
N.D.—1.05
N.D.—2.82
N.D.—1.79
2.15—22.59
420—38.97
N.D.—0.05
<u.dl-221
0.50—4.34
0.53—44.27
N.D.—1.85
1.26—45.7
0.93—12.0

N.D.—8.48

Multiple types
Multiple types
Agricultural farmlands
Multiple types
Agricultural farmlands
Multiple types
Multiple types
Agricultural farmlands
Plateau region
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Multiple types
Multiple types
Agricultural farmlands
City areas
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Industrial areas

Agricultural farmlands

0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—10cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—10cm
0—20cm
0—20cm
0—20cm
0—2cm
0—2cm

0—20cm

2020.8
2021.1
2019—-2020
2018.7
2019—-2020
2020.8
2021.1
2019—-2020
2019.1
2019—-2020
2019—-2020
2019—-2020
2020.8
2021.1
2019—2020
2017.9
2020.8
2021.1
2019—-2020
2017
2017

2019—2020




Tibet TEHP 2.74 2.74 —— Multiple types —— 2020.8

Tibet TEHP 0.01 9.37 N.D.—92.64 Agricultural farmlands 0—20cm 2019—2020
Xinjiang TEHP 0.69 0.12 N.D.—1.37 Agricultural farmlands 0—20cm 2019—2020
Yunnan TEHP 0.32 0.39 N.D.—0.79 Agricultural farmlands 0—20cm 2019—2020
Zhejiang TEHP 0.08 0.14 N.D.—0.43 Agricultural farmlands 0—20cm 2019—2020

Anhui TCEP 0.35 0.08 N.D.—0.36 Agricultural farmlands 0—20cm 2019—2020
Beijing TCEP 0.6 0.51 0.07—0.99 Agricultural farmlands 0—20cm 2019—2020

Chongqing TCEP —— 3.80+1.49 —— University 0—10cm 2020.9
Chonggqing TCEP —— 0.71x0.03 —— Rooster Mountain 0—10cm 2020.9
Chongqing TCEP —— 2.18 —— Industrial areas 0—10cm 2017.4
Chongqing TCEP —— 0.29 —— Park 0—10cm 2017.4
Chongqing TCEP —— 1.90+2.19 —— Old residential areas 0—10cm 2020.9
Chongqing TCEP 0.09 0.03 N.D.—0.14 Agricultural farmlands 0—20cm 2019—2020
Chonggqing TCEP —— 4.26+5.40 —— Commercial areas 0—10cm 2020.9
Chongqing TCEP —— 0.6 —— Commercial areas 0—10cm 2017.4
Chonggqing TCEP 10.2 11.3 N.D.—34.2 Multiple types 0—10cm 2016.7
Chongqing TCEP —— 3.633.62 —— New residential areas 0—10cm 2020.9
Chongging TCEP —— 0.94 —— Residential areas 0—10cm 2017.4
Dalian TCEP 3.69 3.87 0.63—8.72 Agricultural farmlands 0—10cm 2019.9
Four province TCEP 17.9 32.3 1.63—152 Agricultural farmlands 0—20cm  2018.9—2019.3
Fujian TCEP 0.4 0.45 N.D.—1.62 Agricultural farmlands 0—20cm 2019—2020

Gansu TCEP 0.14 0.16 N.D.—0.44 Agricultural farmlands 0—20cm 2019—2020




Guangdong
Guangxi
Guangzhou
Guangzhou
Guangzhou
Guizhou
Hainan
Hebei
Heilongjiang
Henan
Hubei

Hunan

Inner Mongolia

Jiangsu
Jiangxi
Jilin
Jinan
Jinan
Jinan
Liaoning
Liaoning

Liaoning

TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP

N.D.
0.24

93

0.29
0.01
0.09
N.D.
0.26
0.21
0.16
0.38
0.32
041
0.88
0.632
11.6
0.281
N.D.
7.86
0.1

0.07

0.43

93
18
0.22
0.12
0.14
0.58
0.12
0.27
0.24
0.4
0.14
0.42
0.32
1.7
324
25
N.D.
12.04

0.15

N.D.—0.49
N.D.—1.97
N.D.—47
30—140
N.D.—110
N.D.—0.46
N.D.—0.47
N.D.—0.65
N.D.—5.69
N.D.—0.58
N.D.—0.61
N.D.—1.18
N.D.—1.23
N.D.—0.6
0.18—0.83
N.D.—2.12
<LOD—4.64
<LOD— 83.0
<LOD— 15.7
N.D.
N.D.—44.80
N.D.—0.6

Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Commercial areas
Residential areas
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
City areas
Industrial areas
Agricultural farmlands
Multiple types
Multiple types

Agricultural farmlands

0—20cm
0—20cm
0—5cm
0—5cm
0—5cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—10cm
0—10cm
0—10cm
0—20cm
0—20cm

0—20cm

2019—-2020
2019—2020
2011.12
2011.12
2011.12
2019—2020
2019—-2020
2019—-2020
2019—-2020
2019—-2020
2019—2020
2019—2020
2019—2020
2019—-2020
2019—2020
2019—-2020
2019.6
2019.6
2019.6
2020.8
2021.1

2019—-2020




Ningbo
Ningxia
Qinghai
Qinghai
Qinghai
Qinghai—Tibet Plateau
Shaanxi
Shandong
Shanghai
Shanghai
Shanghai
Shanxi
Shenyang
Sichuan
Sichuan
Sichuan
Tianjin
Tianjin
Tianjin
Tibet
Tibet

Xinjiang

TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP
TCEP

0.27

N.D.
N.D.

0.33

0.09
0.64

0.46

N.D.

1.71
0.25
7.6
1.92
1.53
0.07
1.72
6.39
0.24

0.12

0.22

14.5+12.9
0.36
N.D.
N.D.
0.31
16.9
0.03
0.19
1.67
1.15
6.49
0.34
12.1
1.76
6.52
0.12
2.03
8.52
04
1.42
0.2

0.47

5.08-77.3
N.D.—1.12
N.D.
N.D.
N.D.—0.8
11.6—31.9
N.D.—0.11
N.D.—14
N.D.—14
N.D.—4.77
N.D.—34.07
0.2—0.84
<u.d.l-56.1
N.D.—3.21
N.D.—27.84
N.D.—0.33
1.72—-3.79
<MLD-23.0
0.06—1.33

N.D.—0.62

N.D.—2.77

Multiple types
Agricultural farmlands
Multiple types
Multiple types
Agricultural farmlands
Plateau region
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Multiple types
Multiple types
Agricultural farmlands
City areas
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Industrial areas
Agricultural farmlands
Multiple types
Agricultural farmlands

Agricultural farmlands

0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—10cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—10cm
0—20cm
0—20cm
0—20cm
0—2cm
0—2cm

0—20cm

0—20cm

0—20cm

2018.7
2019—2020
2020.8
2021.1
2019—-2020
2019.1
2019—2020
2019—-2020
2019—2020
2020.8
2021.1
2019—-2020
2017.9
2020.8
2021.1
2019—-2020
2017
2017
2019—-2020
2020.8
2019—-2020

2019—2020




Yunnan
Zhejiang
Anhui
Beijing
Chonggqing
Chongqing
Chongqing
Chongqing
Chongqing
Chongging
Chongqing
Chonggqing
Chongqing
Chonggqing
Chongqing
Four province
Fujian
Gansu
Guangdong
Guangxi
Guangzhou

Guangzhou

TCEP
TCEP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP

0.11
0.08

N.D.
N.D.

2.68
1.04
0.67
1.26

1.37

24

0.03
0.13
0
0.49
2.99+0.95
1.03+0.10
0.86
2.74
4.29+1.40
0.2
6.20+5.60
1.99
5
1.91+1.18
1.31
79
0.42
0.1
0.25
0.25

34

N.D.—0.19
N.D.—0.43
N.D

N.D.—2.34

<LOD-75.0
N.D.—3.1
N.D.—0.91
N.D.—1.6
N.D.—1.49
N.D.—11

5—91

Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
University
Rooster Mountain
Industrial areas
Park
Old residential areas
Agricultural farmlands
Commercial areas
Commercial areas
Multiple types
New residential areas
Residential areas
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands

Commercial areas

0—20cm
0—20cm
0—20cm
0—20cm
0—10cm
0—10cm
0—10cm
0—10cm
0—10cm
0—20cm
0—10cm
0—10cm
0—10cm
0—10cm
0—10cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—5cm

0—5cm

2019—-2020
2019—2020
2019—-2020
2019—2020
2020.9
2020.9
2017.4
2017.4
2020.9
2019—-2020
2020.9
2017.4
2016.7
2020.9
2017.4
2018.9—2019.3
2019—2020
2019—-2020
2019—-2020
2019—-2020
2011.12

2011.12




Guangzhou
Guizhou
Hainan
Hebei
Heilongjiang
Henan
Hubei
Hunan
Inner Mongolia
Jiangsu
Jiangxi
Jilin
Jinan
Jinan
Jinan
Liaoning
Liaoning
Liaoning
Ningbo
Ningxia
Qinghai
Qinghai

TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP

12
1.53
1.2
1.35
N.D.
0.14
523
0.57
N.D.
N.D.
0.42
9.58
0.773
12.7
0.127
4.55
10.3
1.2

0.35
6.82
6.9

14
1.52
1.99
0.21
0.05
0.21
5.38
0.41

0
0
2.15
234
0.968
37.7
0.209
5.73
10.43
1.24
63.9+84.9
0.08
6.55
7.03

N.D.—50
N.D.—-5.16
N.D.—5.35

N.D.—2.6
N.D.—0.64

N.D.—2.1
0.43—12.6
N.D.—2.15
N.D.—N.D.

N.D.
N.D.—8.65
N.D.—99.6

<LOD —3.92
0.319—102

<LOD— 0.775

1.77—11.17
N.D.—24.69
N.D.—3.27
16.2-545
N.D.—0.69
N.D.—15.10

5.29—10.50

Residential areas
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands

City areas
Industrial areas
Agricultural farmlands
Multiple types
Multiple types
Agricultural farmlands
Multiple types
Agricultural farmlands
Multiple types

Multiple types

0—5cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—10cm
0—10cm
0—10cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm

0—20cm

2011.12
2019—2020
2019—-2020
2019—2020
2019—-2020
2019—2020
2019—2020
2019—-2020
2019—-2020
2019—-2020
2019—-2020
2019—-2020

2019.6
2019.6
2019.6
2020.8
2021.1
2019—-2020
2018.7
2019—2020
2020.8

2021.1




Qinghai
Qinghai—Tibet Plateau
Shaanxi
Shandong
Shanghai
Shanghai
Shanghai
Shanxi
Shenyang
Sichuan
Sichuan
Sichuan
Tianjin
Tianjin
Tianjin
Tibet
Tibet
Xinjiang
Yunnan
Zhejiang
Anhui

Beijing

TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TDCPP/TDCIPP
TCIPP
TCIPP

0.01

0.33
4.54
0.98
14.34
23.85
N.D.
13.5
29
3.42
0.22
1.05
29.1
0.52

0.28
N.D.
0.05
N.D.
0.13

0.45

0.02
92.4
0.06
0.65
17.6
14.64

23.56

13.3
2.87
3.59
0.44
3.89
3.78
0.11
<1

0.14

0.5

0.51

1.04

N.D.—0.2
72.6—137.1
N.D.—0.66
N.D.—-7.77
N.D.—157
2.62—32.10

3.35—43.33

N.D.—N.D.

1.5—41
1.59—4.37
2.34—5.94

N.D.—2.78

<MLD-28.3

<MLD-13.7

N.D.—1.03

N.D.—0.89
N.D.

N.D.—2.02

N.D.—N.D.

N.D.—3.4

0.2—3.45

Agricultural farmlands
Plateau region
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Multiple types
Multiple types
Agricultural farmlands
City areas
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Industrial areas
Agricultural farmlands
Multiple types
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands

Agricultural farmlands

0—20cm
0—10cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—10cm
0—20cm
0—20cm
0—20cm

0—2cm

0—2cm

0—20cm

0—20cm
0—20cm
0—20cm
0—20cm
0—20cm

0—20cm

2019—-2020
2019.1
2019—-2020
2019—2020
2019—-2020
2020.8
2021.1
2019—-2020
2017.9
2020.8
2021.1
2019—-2020
2017
2017
2019—2020
2020.8
2019—2020
2019—-2020
2019—-2020
2019—-2020
2019—-2020

2019—2020




Chonggqing
Chongqing
Chonggqing
Chongqing
Chonggqing
Chongqing
Chongqing
Chonggqing
Chongqing
Chongqing
Chongqing
Dalian
Four province
Fujian
Gansu
Guangdong
Guangxi
Guangzhou
Guangzhou
Guangzhou
Guizhou

Hainan

TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP

543
3.59
1.12

N.D.

1.22
0.52
0.2

0.2
0.46

1.51+0.21
4.76£1.98
17.6
7.82
4.29+1.40
0.42
6.20+5.60
9.08
3.3
7.27+3.64
7.34
6.44
442
1.23
0.17
1.53
0.78
0.1
6
2
0.78

0.49

2.24-24.1
0.948—16.4
N.D.—3.03
N.D.—0.95
0.25—5.02
N.D.—1.86
N.D.—1
1-16
N.D.—14
N.D.—5.09

0.08—1.14

University
Rooster Mountain
Industrial areas
Park
Old residential areas
Agricultural farmlands
Commercial areas
Commercial areas
Multiple types
New residential areas
Residential areas
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Commercial areas
Residential areas
Agricultural farmlands

Agricultural farmlands

0—10cm
0—10cm
0—10cm
0—10cm
0—10cm
0—20cm
0—10cm
0—10cm
0—10cm
0—10cm
0—10cm
0—10cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—5cm
0—5cm
0—5cm
0—20cm

0—20cm

2020.9
2020.9
2017.4
2017.4
2020.9
2019—2020
2020.9
2017.4
2016.7
2020.9
2017.4

2019.9

2018.9—2019.3

2019—-2020
2019—2020
2019—-2020
2019—2020
2011.12
2011.12
2011.12
2019—-2020

2019—-2020




Hebei
Heilongjiang
Henan
Hubei
Hunan
Inner Mongolia
Jiangsu
Jiangxi
Jilin
Jinan
Jinan
Jinan
Liaoning
Liaoning
Liaoning
Ningbo
Ningxia
Qinghai
Qinghai
Qinghai
Qinghai—Tibet Plateau

Shaanxi

TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP

0.03
N.D.
0.58
0.74
0.33
0.14
0.86
0.71
0.94
0.136
57
<LOD
N.D.
0.79
0.55

0.07
N.D.
N.D.
0.06

0.15

0.16
0.41
0.9
1.57
245
0.47
1.44
0.79
1.52
1.04
111
0.197
0.38
7
0.69
29.6+41.8
0.01
N.D.
N.D.
0.48
22

0.78

N.D.—0.6
N.D.—2.89
0.07—5.33
0.33—5.65
N.D.—24
N.D.—1.78
N.D.—4.43
0.04—2.04
N.D.—-7.77
<LOD —4.64
3.25—434
<LOD—1.63
N.D.—3.90
N.D.—49.57
N.D.—1.73
4.02-280
N.D.—0.07
N.D.
N.D.
N.D.—1.91
13.8—30.1

N.D.—5.48

Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
City areas
Industrial areas
Agricultural farmlands
Multiple types
Multiple types
Agricultural farmlands
Multiple types
Agricultural farmlands
Multiple types
Multiple types
Agricultural farmlands
Plateau region

Agricultural farmlands

0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—10cm
0—10cm
0—10cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—10cm

0—20cm

2019—-2020
2019—2020
2019—-2020
2019—2020
2019—-2020
2019—2020
2019—2020
2019—-2020
2019—2020
2019.6
2019.6
2019.6
2020.8
2021.1
2019—2020
2018.7
2019—2020
2020.8
2021.1
2019—2020
2019.1

2019—-2020




Shandong
Shanghai
Shanghai
Shanghai
Shanxi
Shenyang
Sichuan
Sichuan
Sichuan
Tianjin
Tianjin
Tianjin
Tibet
Tibet
Xinjiang
Yunnan
Zhejiang
Chonggqing
Chongqing
Chongqing
Chongqing
Chongqing

TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCIPP
TCP/TMPP
TCP/TMPP
TCP/TMPP
TCP/TMPP
TCP/TMPP

0.82

N.D.
N.D.
N.D.

0.03
15.3

4.06

N.D.

8.58
29.1

0.31

0.62

0.18

0.25
0.2

0.12
N.D.
12.31
N.D.

0.16

29.4
3.45

0.38

1.04

8.86
55.7

0.54

<1

0.65

0.02

0.52
0.24

1.35+0.37
0.26+0.04

3.44

1.87

1.20+0.75

N.D.—1.08
N.D.—N.D.
N.D.—69.97

N.D.

N.D.—0.79

1.3—209.3

N.D.—8.61
N.D.—3.90

N.D.—2.79

<MLD-—-16.8

5.39—176
N.D.—2.85
N.D.—34
N.D.—1.37
N.D.—0.18
N.D.—3.47

N.D.—0.79

Agricultural farmlands
Agricultural farmlands
Multiple types
Multiple types
Agricultural farmlands
City areas
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Industrial areas
Agricultural farmlands
Multiple types
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
University
Rooster Mountain
Industrial areas
Park

Old residential areas

0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—10cm
0—20cm
0—20cm
0—20cm
0—2cm
0—2cm

0—20cm

0—20cm
0—20cm
0—20cm
0—20cm
0—10cm
0—10cm
0—10cm
0—10cm

0—10cm

2019—-2020
2019—2020
2020.8
2021.1
2019—-2020
2017.9
2020.8
2021.1
2019—2020
2017
2017
2019—-2020
2020.8
2019—-2020
2019—2020
2019—-2020
2019—2020
2020.9
2020.9
2017.4
2017.4

2020.9




Chonggqing
Chongqing
Chonggqing
Chongqing
Four province
Liaoning
Liaoning
Qinghai
Qinghai
Shanghai
Shanghai
Sichuan
Sichuan
Tibet
Guangzhou
Guangzhou
Guangzhou
Anhui
Beijing
Chongqing
Chongqing
Chongqing

TCP/TMPP
TCP/TMPP
TCP/TMPP
TCP/TMPP
TCP/TMPP
TCP/TMPP
TCP/TMPP
TCP/TMPP
TCP/TMPP
TCP/TMPP
TCP/TMPP
TCP/TMPP
TCP/TMPP
TCP/TMPP
TCP/TMPP
TCP/TMPP
TCP/TMPP
TPhP
TPhP
TPhP
TPhP
TPhP

19.9

N.D.
N.D.
N.D.

6.04

6.48

N.D.

N.D.

13
28
46
0.27
0.5

1.73+2.48
1.85
2.41+5.24
3.63
344
0.06
0.11
N.D.
N.D.
6.76
6.16
N.D.
0.24
<1
14
71
51
0.58
0.7
3.7842.62
0.28+0.05
2.06+1.55

<LOD-130
N.D.—1.18
N.D.—2.16
N.D.
N.D.
N.D.—181.0
N.D.—13.56
N.D.
N.D.—2.85
N.D. —48
9—450
20—110
0.07—2.61
03—1.8

Commercial areas
Commercial areas
New residential areas
Residential areas
Agricultural farmlands
Multiple types
Multiple types
Multiple types
Multiple types
Multiple types
Multiple types
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Commercial areas
Residential areas
Agricultural farmlands
Agricultural farmlands
University
Rooster Mountain

Old residential areas

0—10cm
0—10cm
0—10cm
0—10cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—5cm
0—5cm
0—5cm
0—20cm
0—20cm
0—10cm
0—10cm

0—10cm

2020.9
2017.4
2020.9

2017.4

2018.9—2019.3

2020.8
2021.1
2020.8
2021.1
2020.8
2021.1
2020.8

2021.1

2018.9—2019.3

2011.12
2011.12
2011.12
2019—-2020
2019—-2020
2020.9
2020.9

2020.9




Chongqing
Chongqing
Chonggqing
Chongqing
Dalian
Four province
Fujian
Gansu
Guangdong
Guangxi
Guangzhou
Guangzhou
Guangzhou
Guizhou
Hainan
Hebei
Heilongjiang
Henan
Hubei
Hunan
Inner Mongolia

Jiangsu

TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP

3.14
0.63
0.04
0.33
0.2

21

0.1
0.5
0.01
0.75
0.6
0.18
0.71
0.08

0.48

0.58
2.26+1.84
4.8
2.34+1.25
249
3.76
0.79
0.23
0.6
0.55

23

0.39
0.51
0.13
1.02
0.83
0.5

0.9

0.09

0.57

0.5—26.4
<LOD-153
0.37—1.98
N.D.—1.39
0.08—2.82

N.D.—3.33

0.02—1.45
0.08—1.19
N.D.—0.63
0.11-3.03
0.06—1.96
0.05—1.92
0.08—1.79
N.D.—0.21

02—-1.18

Agricultural farmlands
Commercial areas
Multiple types
New residential areas
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Commercial areas
Residential areas
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands

Agricultural farmlands

0—20cm
0—10cm
0—10cm
0—10cm
0—10cm
0—10cm
0—20cm
0—20cm
0—20cm
0—20cm
0—5cm
0—5cm
0—5cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm

0—20cm

2019—-2020
2020.9
2020.9
2020.9
2019.9
2016.7

2019—2020

2019—-2020

2019—-2020

2019—-2020

2011.12
2011.12
2011.12

2019—-2020

2019—2020

2019—-2020

2019—2020

2019—-2020

2019—-2020

2019—2020

2019—-2020

2019—-2020




Jiangxi
Jilin
Jinan
Jinan
Jinan
Liaoning
Liaoning
Liaoning
Ningbo
Ningxia
Qinghai
Qinghai
Qinghai
Qinghai —Tibet Plateau
Shaanxi
Shandong
Shanghai
Shanghai
Shanghai
Shanxi
Shenyang

Sichuan

TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP

0.29

0.22

3.83

52.6
0.285
1.26

2.12

0.35

0.35
0.43
0.38
0.03

0.26
0.01
0.5
1.16
1.9
0.06
2.6
0.21

0.54
0.68
10.6
80.9
2.22
1.87
4.36
0.61
12.0£10.9
0.46
0.47
0.47
0.1
26.3
0.35
0.17
0.65
1.31
2.21
0.17
5.9
0.28

0.11—-2.66
N.D.—2.28
<LOD —47.6
1.84—218
<LOD— 7.75
0.38—10.01
N.D.—40.53
0.07—2.28
3.54-70.9
0.08—1.85
N.D.—0.99
N.D.—1.24
N.D.—0.41
15.6—60.6
N.D.—1.22
N.D.—1.84
0.06—1.83
0.74—2.52
1.11-3.94
N.D.—0.48
0.3—-79.5
N.D.—0.86

Agricultural farmlands
Agricultural farmlands
City areas
Industrial areas
Agricultural farmlands
Multiple types
Multiple types
Agricultural farmlands
Multiple types
Agricultural farmlands
Multiple types
Multiple types
Agricultural farmlands
Plateau region
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Multiple types
Multiple types
Agricultural farmlands
City areas

Agricultural farmlands

0—20cm
0—20cm
0—10cm
0—10cm
0—10cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—10cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—10cm

0—20cm

2019—-2020
2019—2020
2019.6
2019.6
2019.6
2020.8
2021.1
2019—-2020
2018.7
2019—-2020
2020.8
2021.1
2019—2020
2019.1
2019—2020
2019—-2020
2019—2020
2020.8
2021.1
2019—2020
2017.9

2020.8




Sichuan
Sichuan
Tianjin
Tianjin
Tianjin
Tibet
Tibet
Xinjiang
Yunnan
Zhejiang
Tianjin
Anhui
Beijing
Chonggqing
Chongqing
Chonggqing
Chongqing
Chonggqing
Chongqing
Chongging
Chonggqing
Chongqing

TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
TPhP
EHDPP
EHDPP
EHDPP
EHDPP
EHDPP
EHDPP
EHDPP
EHDPP
EHDPP
EHDPP
EHDPP
EHDPP

0.31
0.44
293
7.02
0.48

0.09
0.02
0.07
0.45
1.23
0.03
0.19
24

0.48
0.61

14.2
0.55
1.01
0.55
0.12
0.16
0.66
1.57
0.05
0.49
4.2
0.14+0.03
3.89
8.6
0.73+0.75
0.2
1.63+2.30
9.86

0.97+0.96

0.09—-1.71
N.D.—1.33
0.53—8.33
1.43—48.4
0.07—0.99
0.04—3.55
N.D.—0.72
N.D.—0.6
0.1—-1.58
1.12—4.58
N.D.—0.19
N.D.—2.34

N.D.—13.2

Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Industrial areas
Agricultural farmlands
Multiple types
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
University
Rooster Mountain
Industrial areas
Park
Old residential areas
Agricultural farmlands
Commercial areas
Commercial areas

New residential areas

0—20cm
0—20cm
0—2cm
0—2cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—2cm
0—20cm
0—20cm
0—10cm
0—10cm
0—10cm
0—10cm
0—10cm
0—20cm
0—10cm
0—10cm

0—10cm

2021.1
2019—2020
2017
2017
2019—-2020
2020.8
2019—-2020
2019—-2020
2019—2020
2019—-2020
2017
2019—-2020
2019—2020
2020.9
2020.9
2017.4
2017.4
2020.9
2019—-2020
2020.9
2017.4

2020.9




Chongqing
Dalian
Four province
Fujian
Gansu
Guangdong
Guangxi
Guangzhou
Guangzhou
Guangzhou
Guizhou
Hainan
Hebei
Heilongjiang
Henan
Hubei
Hunan
Inner Mongolia
Jiangsu
Jiangxi
Jilin

Jinan

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

1.45
<LOD
0.25
0.11
0.22

0.37

18

0.2
0.1
0.05
0.39
0.11
0.08
0.2
0.28
0.08
0.22
0.13
0.545

8.06

1.44

<LOD

0.67
0.17
0.34
1.19

20

0.26
0.16
0.06
0.75
0.12
0.14
0.24
0.3
0.11
0.3
0.42
3.23

0.35—2.92
<LOD
0.2—2.57
0.02—0.48
0.1-1.51
0.16—6.62

N.D.—22

N.D.—0.69
0.03—0.56
0.01—-0.15
0.17—2.49
N.D.—0.33
0.03—0.33
N.D.—0.6
0.01—-0.79
N.D.—0.38
0.09—0.84
0.06—2.55

<LOD —11.7

Residential areas
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands

Commercial areas

Residential areas
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands

City areas

0—10cm
0—10cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—5cm
0—5cm
0—5cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm

0—10cm

2017.4
2019.9
2018.9—-2019.3
2019—2020
2019—-2020
2019—-2020
2019—-2020
2011.12
2011.12
2011.12
2019—-2020
2019—2020
2019—-2020
2019—-2020
2019—-2020
2019—-2020
2019—2020
2019—-2020
2019—2020
2019—-2020
2019—2020

2019.6




Jinan
Jinan
Liaoning
Liaoning
Liaoning
Ningxia
Qinghai
Qinghai
Qinghai
Shaanxi
Shandong
Shanghai
Shanghai
Shanghai
Shanxi
Shenyang
Sichuan
Sichuan
Sichuan
Tianjin
Tianjin

Tibet

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

EHDPP

0.589
0.207
0.51
0.62
0.2
0.15
N.D.
N.D.
0.21
0.17
0.07
0.08
0.35
2.09
0.05
54
N.D.
0.5
0.11
0.18
0.22

13
0.36
0.72
0.92
0.43
0.15
0.06
0.03
0.22
0.15
0.11
0.12

15.07

3.7
0.07

9.3
0.11
0.59
0.11
0.04
0.66

44.45

<LOD —83.0
<LOD—-1.12
N.D.—2.44
N.D.—2.45
0.03—1.33
0.06—0.27
N.D.—0.50
0.37
0.01—-0.79
N.D.—0.41
N.D.—0.43
N.D.—0.32
0—130.64
N.D.—11.03
0.02—0.24
1.3—-50
N.D.—0.33
0.35—1.22
0.03—0.15
0.17—0.81

0.03—2.22

Industrial areas
Agricultural farmlands
Multiple types
Multiple types
Agricultural farmlands
Agricultural farmlands
Multiple types
Multiple types
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Multiple types
Multiple types
Agricultural farmlands
City areas
Agricultural farmlands
Agricultural farmlands
Agricultural farmlands
Industrial areas
Agricultural farmlands

Multiple types

0—10cm
0—10cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—20cm
0—10cm
0—20cm
0—20cm
0—20cm
0—2cm

0—20cm

2019.6
2019.6
2020.8
2021.1
2019—-2020
2019—2020
2020.8
2021.1
2019—2020
2019—-2020
2019—-2020
2019—-2020
2020.8
2021.1
2019—2020
2017.9
2020.8
2021.1
2019—-2020
2017
2019—-2020

2020.8




Tibet EHDPP

Xinjiang EHDPP
Yunnan EHDPP
Zhejiang EHDPP

0.1
0.08
0.1
0.07

0.15
0.79
0.43
0.15

0.01—-0.39
0.01—-5.43
0.02—2.34

N.D.—0.48

Agricultural farmlands
Agricultural farmlands
Agricultural farmlands

Agricultural farmlands

0—20cm
0—20cm
0—20cm

0—20cm

2019—-2020
2019—2020
2019—-2020

2019—2020

*Four province: Heilongjiang, Henan, Hubei, Guangxi



Table S3. PNECsi (ng/g) data of OPEs.

OPEs PNECsoil (ng/g) Reference
TnBP 900 [1,2]
TBEP
2480 [1, 2]
(TBOEP)
TEHP 21.8 (1, 2]
TCEP 386 [3]
TDCPP
320 [3]
(TDCIPP)
TCIPP
1700 [3]
(TCPP)
TCP
2.7 [3]
(TMPP)
TPhP 130 [3]
EHDPP 30.2 [3]
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Figure. S1 Spatial distribution characteristics and exposure levels of different OPEs.
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