Supplementary Information (SI) for Environmental Science: Advances.
This journal is © The Royal Society of Chemistry 2024

BPA and its Analogues in Thermal Papers: An Assessment of Presence and
Dermal Exposure

Merve Ozkaleli Akcetin!, Hatice Kubra Gul', Ismail Ethem Goren?, Nebile Daglioglu?,

Perihan Binnur Kurt-Karakus!*

'Department of Environmental Engineering, Faculty of Engineering and Natural Sciences,
Bursa Technical University, 16310, Bursa, Tiirkiye

ZInstitute of Forensic Sciences, Department of Forensic Toxicology, Ankara University,

Ankara, Tiirkiye

*Correspondence to: Perithan Binnur KURT KARAKUS, Bursa Technical University
Department of Environmental Engineering, Faculty of Engineering and Natural Sciences,
Mimarsinan Mah. Mimarsinan Bulvari, Eflak Cad. No:177 Yildirim/Bursa, Tiirkiye. E-mail:
perihan.kurt@btu.edu.tr; ORCID: 0000-0001-6737-3475.

Supporting Information



Table S1. Details of the PCs m/z ratios and retention time

Analyte Precursor ions Product ions Ret. Time (min.)
212.10
Bisphenol A 227.0 133.00 1.803
335.05 265.05
Bisphenol AF 334.95 63.90 1.889
173.10
Bisphenol Z 267.05 145.00 2.091
92.90
Bisphenol F 199.00 76.80 1.649
211.00
Bisphenol B 241.10 93.00 1.801
133.10
Bisphenol P 345.10 315.00 2.485
107.90
Bisphenol S 249.00 92.00 1.420
147.00
Bisphenol A-d16 241.30 142,10 1.777
113.00
Bisphenol A-13C, 227.00 180.95 0.942

85.10




Table S2. Parameters used in calculation of EDI by means of deterministic and probabilistic approach

Deterministic Calculation Probabilistic
Parameter Unit Literature Reported Values Calculation
Value Used in Calculation Range used in Calculation
: : th
Mmi; ma:h(., medla;n, mean,.S ’ Min-Max concentrations
25t 75t and 95t percentile NP
C ug/'g - ¢ - ¢ . . . determined in the current
concentrations determined in stud
the current study Y
k ng/sec 1072! 1838! 215222 - 21522 1072-21522
AF % 2.33 8.63 272 46* 27 2.3-46
HF times/day 3*5 96**.6 150%%:3 - 3*;:150%* 3%, 96**-150%*
HT sec 57,8 1068 - - 5 5-10
BW kg 60° 70° - - 70 60-70
*This study; *for general public exposure; **for occupational exposure; ';2;3;4;3;6;7;8;9
Table S3. Parameters used in calculation of RfDdermal, HQ and HI
Parameter Unit BP-A BP-B BP-S BP-Z BP-F BP-P
RfDga ug/kg bw/day 5010 0.0002!! 0,0002' 0.00021 0.0002'" 0.00021
RFD germal ug/kg bw/day 512 0.0000212 0.0001148!2 0.0000212 0.0000212 0.0000212
ABSGI o 1013 14 1013. 14 57.415 1013. 14 1013. 14 1013. 14
19,11 Calculated using formula given 12; 13; 14,15




Table S4. Details of thermal paper receipts PCs concentrations levels (ng/g) detected in samples collected from Turkish market

Sample Number BPA BPB BPS BPZ BPAF BPF BPP
1 2.89 nd 114.93 nd nd nd nd
2 514.08 27.52 0.15 0.74 nd nd nd
3 382.22 17.68 0.18 nd nd nd nd
4 3.19 nd 172.94 nd nd nd nd
5 3.05 nd 172.80 nd nd nd nd
6 381.74 11.31 0.15 nd nd 3.53 nd
7 420.07 9.98 0.35 nd nd nd nd
8 434.88 13.33 0.27 nd nd nd nd
9 437.38 28.30 0.10 0.83 nd nd nd
10 406.65 15.14 0.42 nd nd 4.01 nd
11 452.20 9.76 0.43 nd nd nd nd
12 417.32 13.42 0.13 nd nd nd nd
13 479.36 14.03 0.13 nd nd nd nd
14 530.14 20.57 0.13 0.84 nd 4.07 nd
15 509.98 15.50 0.10 0.84 nd nd nd
16 372.74 13.58 0.08 nd nd 3.70 nd
17 418.87 16.20 0.07 nd nd nd nd
18 403.61 17.16 0.09 nd nd 4.23 nd
19 44528 13.33 0.22 nd nd 4.13 nd
20 445.95 17.48 0.12 0.81 nd 4.17 nd
21 400.11 13.47 0.12 0.75 nd 3.66 nd
22 374.48 13.48 0.19 nd nd 4.18 nd
23 416.55 18.57 0.15 nd nd nd nd
24 4.36 nd 200.43 nd nd nd nd
25 375.92 17.85 0.37 0.86 nd 4.92 nd
26 5.04 nd 210.28 nd nd nd 1.41

nd: not detected



Table S4 (cont’d). Details of thermal paper receipts PCs concentrations levels (ng/g) detected in samples collected from Turkish market

Sample Number BPA BPB BPS BPZ BPAF BPF BPP
27 417.14 16.38 0.30 0.83 nd nd nd
28 347.22 13.31 0.50 nd nd 4.02 nd
29 3.34 nd 196.60 nd nd nd nd
30 3.69 nd 191.64 nd nd 431 nd
31 430.44 nd 0.36 0.83 nd nd nd
32 342 nd 0.37 nd nd nd nd
33 4.27 nd 194.61 nd nd 4.15 nd
34 5.67 nd 207.59 nd nd 4.44 nd
35 250.12 16.17 0.19 0.81 nd 4.07 nd
36 311.13 22.20 0.29 0.80 nd 4.10 nd
37 6.90 nd 0.24 nd nd nd 1.43
38 414.13 18.48 0.19 nd nd nd nd
39 321.48 11.82 0.21 0.81 nd 4.40 nd
40 350.78 15.17 0.16 0.86 nd nd nd
41 3.52 nd 180.35 nd nd nd nd
42 3.95 nd 181.79 nd nd 4.07 nd
43 24.18 nd 1.28 nd nd 4.61 nd
44 299.93 17.64 0.32 nd nd 4.29 nd
45 6.24 nd 0.10 nd nd 4.31 nd
46 359.69 20.22 0.17 0.84 nd 4.19 nd
47 5.49 nd 184.30 nd nd 4.06 nd
48 331.52 13.75 0.19 nd nd 4.71 nd
49 6.57 nd 0.07 nd nd nd nd
50 318.08 12.70 0.47 nd nd 3.89 nd
51 847.86 15.25 0.24 0.80 nd 4.10 nd
52 607.67 26.25 0.35 0.85 nd nd 1.34

nd: not detected



Table S4 (cont’d). Details of thermal paper receipts PCs concentrations levels (ng/g) detected in samples collected from Turkish market

Sample Number BPA BPB BPS BPZ BPAF BPF BPP
53 431.45 15.49 0.09 nd nd 3.79 nd
54 473.14 32.43 0.10 nd nd nd nd
55 829.60 18.99 0.11 0.83 nd 4.01 nd
56 508.13 60.53 0.11 0.84 nd nd nd
57 349.89 31.88 0.16 0.76 nd 3.71 nd
58 1.98 43.10 64.26 nd nd 4.19 nd
59 550.70 29.56 0.19 nd nd 3.97 nd
60 nd nd 0.08 0.78 nd nd nd
61 4.15 nd 190.56 nd nd nd nd
62 893.84 15.39 0.23 nd nd nd nd
63 669.63 21.10 0.18 0.85 nd nd nd
64 692.09 13.19 0.27 0.74 nd nd nd
65 3.44 nd 1.23 nd nd 3.78 nd
66 543.16 22.51 0.14 nd nd nd nd
67 520.34 12.61 0.08 0.80 nd 4.09 nd
68 566.06 20.80 0.15 0.75 nd nd nd
69 665.61 23.08 0.13 0.79 nd 3.85 nd
70 431 nd 192.01 nd nd 4.07 nd
71 4.25 nd 171.02 nd nd nd nd
72 616.83 28.73 0.15 0.84 nd 4.09 nd
73 5.16 nd 187.86 nd nd nd nd
74 549.34 13.56 0.16 0.75 nd 4.06 nd
75 711.72 20.79 0.49 0.86 nd nd nd
76 522.57 14.85 0.24 0.83 nd nd nd
77 663.20 15.38 0.33 nd nd nd 1.83

nd: not detected



Table S4 (cont’d). Details of thermal paper receipts PCs concentrations levels (ng/g) detected in samples collected from Turkish market

Sample Number BPA BPB BPS BPZ BPAF BPF BPP
78 539.84 12.02 0.23 0.83 nd nd nd
79 498.84 24.76 0.49 nd nd 3.95 nd
80 5.16 nd 191.39 nd nd nd nd
81 5.57 nd 185.39 nd nd nd nd
82 1061.11 15.52 0.80 nd nd nd nd
83 682.35 17.22 0.22 0.79 nd 3.83 nd
84 461.74 34.17 0.24 0.84 nd nd nd
85 728.24 22.71 0.21 0.82 nd 4.00 nd
86 6.28 nd 182.86 nd nd nd nd
87 553.47 26.19 0.23 nd nd 4.49 nd
88 582.35 20.34 0.21 0.86 nd 4.19 nd
89 490.20 23.37 0.82 nd nd nd nd
90 4.28 nd 188.05 nd nd 4.16 nd
91 351.78 25.47 0.21 0.83 nd 4.15 nd
92 352.96 39.53 0.09 0.86 nd 431 nd
93 391.82 42.43 0.08 0.82 nd 422 nd
94 323.31 61.71 0.08 nd nd 4.40 nd
95 4.08 nd 197.24 nd nd nd nd
96 338.90 12.17 0.21 0.81 nd 4.17 nd
97 401.55 22.39 0.28 0.81 nd 4.04 nd
98 343.05 17.78 0.23 0.80 nd 5.62 nd
99 432.29 19.89 0.15 0.81 nd 4.07 nd
100 318.92 15.71 0.12 nd nd 4.47 nd
101 389.08 23.48 0.37 0.84 nd 431 nd
102 349.98 39.02 0.15 0.79 nd 3.94 nd

nd: not detected



Table S4 (cont’d). Details of thermal paper receipts PCs concentrations levels (ng/g) detected in samples collected from Turkish market

Sample Number BPA BPB BPS BPZ BPAF BPF BPP
103 335.01 21.37 0.12 nd nd 4.20 nd
104 389.62 33.77 0.10 0.86 nd 4.53 nd
105 494.20 29.88 0.15 0.86 nd 4.20 nd
106 35391 15.07 0.10 0.84 nd 4.34 nd
107 355.90 18.80 0.14 0.83 nd 4.28 nd
108 437.11 20.89 0.08 nd nd 4.04 nd
109 359.79 15.09 0.08 0.85 nd 4.63 nd
110 474.63 25.37 0.18 0.84 nd 4.45 nd
111 351.78 13.02 0.11 nd nd nd nd
112 435.25 22.76 0.11 0.85 nd 4.26 nd
113 349.77 16.71 0.13 nd nd 4.32 nd
114 447.65 21.49 0.13 0.83 nd 4.15 nd
115 429.12 20.11 0.16 nd nd nd nd
116 379.10 16.88 0.08 nd nd 4.72 nd
117 347.39 17.65 0.11 0.83 nd 4.27 nd
118 439.28 21.86 0.09 0.87 nd 5.75 nd
119 470.01 16.85 0.20 0.79 nd 4.16 nd
120 441.47 19.37 0.10 0.84 nd 4.57 nd
121 400.61 19.18 0.10 0.79 nd 4.17 nd
122 353.84 15.73 0.08 nd nd 4.49 nd
123 400.99 16.25 0.19 nd nd 4.59 nd
124 499.88 23.23 0.25 0.87 nd 4.37 nd
125 384.10 17.36 0.09 nd nd nd nd
126 427.74 29.52 0.10 nd nd nd nd
127 345.43 13.76 0.13 0.80 nd nd nd

nd: not detected



Table S4 (cont’d). Details of thermal paper receipts PCs concentrations levels (ng/g) detected in samples collected from Turkish market

Sample Number BPA BPB BPS BPZ BPAF BPF BPP
128 394.64 17.58 0.08 nd nd 4.25 nd
129 401.32 13.42 0.16 0.80 nd 4.77 nd
130 379.36 15.52 0.21 0.85 nd 4.24 nd
131 371.52 27.36 0.22 nd nd nd nd
132 300.44 23.06 0.30 nd nd 4.44 nd
133 30.77 3.65 167.33 0.77 nd 4.21 nd
134 359.60 26.43 0.39 nd nd nd 1.37
135 330.19 15.10 0.64 nd nd 4.35 nd
136 479.21 36.97 2.08 nd nd 3.93 nd
137 495.64 34.24 0.31 nd nd nd nd
138 16.56 3.73 172.14 nd nd nd nd
139 360.78 39.11 0.20 nd nd nd nd
140 410.71 29.22 0.26 0.82 nd 3.97 nd
141 292.58 51.56 0.38 nd nd nd nd
142 10.44 nd 189.35 nd nd nd nd
143 8.33 nd 208.72 nd nd nd nd
144 439.30 53.14 0.66 nd nd 4.08 nd
145 373.48 49.71 0.31 nd nd 4.13 nd
146 419.40 52.16 0.29 nd nd 4.10 nd
147 58791 60.46 0.20 0.87 nd nd nd
148 517.60 58.04 0.18 nd nd nd nd
149 376.26 39.27 0.11 nd nd nd nd
150 391.47 29.47 0.22 0.84 nd 4.07 nd
151 549.80 52.04 0.21 nd nd nd nd
152 451.10 46.50 0.40 0.84 nd 3.95 nd

nd: not detected



Table S5. Concentrations of BPs in different thermal paper brands

Thermal Statistic BPA | BPB | BPS | BPAF | BPZ | BPF | BPP
Paper Brands | Parameters
Min 198 | 976 | 0.10 3.89
Max 473.14 | 43.10 | 184.30 471
Mean 303.43 | 22.10 | 3125 421
Brand a (n:g) | Median  [37442[ 1375 | 031 . N IERE .
GeoAvg 1203 | 19.15 | 094 420
SE 68.14 | 454 | 23.26 0.12
25 th Percentile | 239.9 | 13.06 | 0.12 4.02
75 th Percentile | 433.8 30.97 16.42 4.32
Min 425 | 3.65 | 008 0.74 | 407
Max 692.09 | 60.46 | 171.02 0.87 | 445
Avg 42670 | 2575 | 2131 0.81 | 422
Brand b Median | 470.01 | 2057 | 0.20 0.82 | 419
(n:16) GeoAvg | 29270 | 2071 | o040 | " [ o081 | 422 ne
SE 46.65 | 422 | 14.43 0.01 | 003
25 th Percentile | 39621 | 15.96 | 0.13 0.78 | 4.15
75 th Percentile | 536.65 | 29.81 | 0.8 0.84 | 425
Min 44595 | 14.03 | 0.10 0.81
Max 893.84 | 21.10 | 023 0.85
Ave 599.75 | 16.70 | 0.15 0.84
Brand c (n:s) | Medin 50998 [ 1550 | 013 | - [os4 | .
GeoAveg | 57932 | 1653 | 0.15 0.83
SE 829 | 123 | 002 0.01
25 th Percentile | 479.36 15.39 0.12 0.83
75 th Percentile | 486.78 | 25.83 | 031 0.84
Min 431 | 373 | 008 0.75 | 3.83 | 137
Max 847.86 | 58.04 | 208.72 0.86 | 449 | 1.83
Avg 428.13 | 2234 | 3370 082 | 415 | 1.60
Brand d Median | 46325 | 2034 | 023 082 | 410 | 1.60
(n:34) GeoAvg | 237.66 | 1989 | 072 | ™ [ 08 | 415 | 159
SE 410 | 196 | 13.61 0.01 | 003 | 006
25 th Percentile | 350.27 | 1538 | 0.17 0.80 | 407 | 149
75 th Percentile | 351.60 | 15.94 | 0.18 0.80 | 407 | 1.50
Min 428 | 1333 | 007 0.75 | 3.66
Max 43930 | 53.14 | 188.05 0.87 | 5.75
Ave 373.05 | 2037 | 836 0.82 | 427
Brand e Median | 394.64 | 17.61 | 0.12 0.82 | 423
(n:23) GeoAvg | 31870 | 19.13 | 020 | ™ [ 08 | 425 ne
SE 1871 | 183 | 800 0.0l | 0.10
25 th Percentile | 350.62 | 1525 | 0.09 0.80 | 4.07
75 th Percentile | 423.99 | 21.74 | 0.4 0.84 | 429

nc: not calculated as the compound was not found in any of the samples of the relevant brand




Table S5 (Cont’d). Concentrations of BPs in different thermal paper brands

Thermal Statistic | o\ | Bpp | BPS | BPAF | BPZ | BPF | BPP
Paper Brands | Parameters
Min 342 | 998 | 007 074 | 378 | 134
Max 692.09 | 61.71 | 1.28 087 | 562 | 143
Ave 356.68 | 2589 | 027 0.82 | 430 | 139
Median | 37592 | 21.84 | 0.19 083 | 418 | 139
Brand f(n:31) 2 Ave 21855 | 23.04 | 020 | " [Tos2 | 429 | 139
SE 3183 | 250 | 0.05 001 | 007 | 001
25 th Percentile | 338.90 | 16.70 | 0.11 0.80 | 405 | 136
75 th Percentile | 420.07 | 30.61 | 0.29 085 | 450 | 141
Min 29258 | 998 | 0.1 076 | 3.1
Max 1061.11| 5156 | 2.08 0.85 | 459
Avg 45741 | 2441 | 044 0.82 | 423
Brand g Median | 40099 | 1625 [ 024 | = [084 [ 434 .
(n:13) GeoAvg | 42854 | 2195 | 028 082 | 422
SE 56.40 | 350 | 0.16 0.0l | 0.10
25 th Percentile | 349.89 | 15.52 | 0.19 0.83 | 4.01
75 th Percentile | 47921 | 31.88 | 0.35 0.85 | 446
Min 436 | 1937 | 0.10 3.95
Max 49020 | 46.50 | 200.43 457
Avg 278.67 | 2975 | 4037 428
Median | 44147 | 2337 | 040 431
Brand h (n:5) m— Cave | 7671 | 2761 | 092 | " e [Ta27 ne
SE 1120 | 655 | 40.01 0.14
25 th Percentile | 6.24 21.37 0.10 4.13
75 th Percentile | 451.10 | 34.94 | 0.82 4.44
Min 2.89 0.15
Max 514.08 210.28
Ave 184.60 95.92
, Median 5.04 114.93
Brand i (n:7) GeoAvg 2706 nc 241 nc ne nc nc
SE 87.0 35.45
25 th Percentile | 3.12 0.17
75 th Percentile | 381.98 172.87
Min 3.34 0.09
Max 431.45 207.59
Avg 81.49 154.06
Brand j Median 19247 57.56 | iy iy iy
(n:10) GeoAvg 10.06 44.17
SE 52.0 25.77
25 th Percentile | 3.76 180.71
75 th Percentile | 5.32 196.10

nc: not calculated as the compound was not found in any of the samples of the relevant brand




Table S6. Concentrations of the BP-A, BP-B and BP-S (ug/g paper) in thermal paper receipts by service group

ng/g paper
BPA BPB BPS

Consumption % %
n Range Mean+SE Median Dlo*" Range Mean+SE = Median % DF Range Mean+SE ~ Median DloT
Fuel Bill 8 8.33-479.21 305.0466.4  374.87 100 21.37-53.14 42.1+4.3 44.49 75 0.11-208.72 50.2+32.5 0.48 100
Cafe-Restaurant 3 5.57-318.08 157.5+101 153.25 100 12.70-17.64 15.1£2 15.17 50 0.07-185.39 46.5+53.4 0.39 100
Cinema 3 f’gé;‘; 398AEIZS 40361 100 13.58-17.16 15.6+1 16.20 100 0.07-0.09 0.08+0.005 0.08 100
Fast food 45 1.98-1061.11 394+35.8 42774 100 12.17-60.53 25.08+2 19,89 82 0.10-207.59 35.3x11 0.21 100
Gas station 22 6.24-728.24 397.4£36.6  400.11 95 9.76-51.56 22.05+2.25  20.69 82 0.08-0.82 0.22+0.04 0.18 100

3 i 259.9+55.1 29.4+5.8 35.38423.4

Self I;fc‘ze‘i‘;i‘:hme 10 3.42-461.74 340.75 100 3.65-61.71 30.30 80 0.08-182.86 022 100
Supermarket 29 2.89-711.72 278.7+43.1 350.78 100 3.73-39.11 19.4+1.7 17.36 66 0.08-210.28 62.2+16.4 0.22 100
Health Center 3 4.36-553.47 342.6£170.8  470.01 100 16.85-26.19 21.5£3.9 21.52 95 0.20-200.43 67+66.74 0.23 100
Apparel 9 3.95-829.60 416.3+72.6  389.08 100 13,31-23.48 18.7+1 19.18 95 0,10-181.79 20.4+20.2 0.30 100
Other* 19 4.36-847.86 430.5+£32.0  418.69 100 15.07-29.88 19.7+1.6 20.11 95 0.08-0.25 0.25+0.06 0.15 100

*Copy center, cosmetics, educational charge, hardware store and post-office, DF: Detection Frequency, SE: Standard Error
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3,0%

BP-A |/ EDIpublic

0,229

0,005

90,0%

Il -/ Entpubic

Minimum  0,000151
Maxamum 10,5726
M=an 0,0744
Std Dav 0,0755
Valuzs 10000

037

u [ [Ty} [ L o} uy = L i
. — — [} (3] ™ % =+

BP-B / EDIpublic

14,00

Values in Thousandths

Il 75/ EDIputiic
Mirimum  3,519E-005

Maximum 0,0364
Mzzn 000485
Std Dav 0,00454
Valuzs 10000

0,0007

BP-S / EDIpublic

0,0420

90,0%

Il 55/ Entputic

Minimum  1,259E-005

Maxamum 0,1174
Mzzn 0,0127
Std Dev 0,0141
Vahes 10000

BP-Z / EDIpublic

345

Il °2/ Epiputiic

Minimum 1, 048E-006

Maimum  0,000589
Mzzn 0,000128
Std Dev 0,000106
Valuss 10000

1400
1200
1000
800
600
400
200

Values in Thousandths

Il - / Evtputiic
Minimum & 5E5E-006

Maxamum 0,00351
Mzzn 0,000704
Std Dev 0,000587
Valhes 10000

4000
3500
3000
2500
2000
1500
1000

500

[} [ [m [m) o [} [}
84 8 8 & 8 8 = o = H R 2 &8 %
SR e S0 i SR S Values in Millionths
BP-F / EDIpublic BP-P / EDIpublic
0,072 1,891 0,025 0,666

Values in Thousandths

Il -5 / EvIputiic
Minimum  2,373E-006

Maxamum 0,00133
Mzzn 0,000245
Std Dev 0,000206
Valhes 1000

Figure S3. The estimated daily intake (EDI) of BPs for probabilistic calculation in public

exposure groups




BP-A / HQoccupational

0,026

1,148

0,5
0,0
0,5
1,0
1,5

Minimum 0,000841
Maximum 3,5502
Mzzn 0,3675
Std Dev 10,3833
Valuss 10000

2,0
25
3,0
35
4,0

[l 5/ HQocoupations)

Values x 1044

BP-B / HQoccupational

17,20

044

[l 75/ HQocoupstions)

Minimum 27,3478
Maximum 478784138
M=zn 5T17.5474
Std Dev 5706,5554
Valuzs 10000

owmowmou QU =
— = N s S N

Values in Thousands

BP-5S / HQoccupational

0,16 9,09

WValues x 1044

d — — (] [y

L (=T I (=2 o ﬁ

[l 555/ HQocoupstionsl

Minimum 51433
Maximum 25257,6528
M=zn 2704,0501
Std Dev 3050,2913
Valuzs 10000

16

0,006

0,005

0,004

0,003

0,002

0,001

0,000

BP-Z / HQoccupational
425

[l 52/ HQocoupational

Minimum 1,1%05
Maxamum 842,8132
Mean 156,8130
Std Dev 132,2106
Valuss 10000

o O 0O O o O O O O O
Values in Thousands SHEREESRITIRER
BP-F / HQoccupational BP-P / HQoccupational
a5 2396 31 816
I 900%
0,0012 0,0035
0,0010 0,0030
i [l &°-F / HQocoupational 0,0025 [l -7/ HQocoupational
Minimum 6,6951 0,0020 Minimum 24085
0,0006 Masamum 4775,4384 Masamum 1538,5218
Mean 2736611 0,0015 Mean 299,6708
0.0004 St Dav 745,2406 Std Dav 253,839
Vahes 10000 0,0010 Vahes 10000
0,0002 0.0005
0,0000 0,0000
o 0O 0 O o000 0 OO0 o O 0O o O O o o 9o O
o 0 0 00 O 000 0O o O 0O O O O O O O
noLwmowm o wmoLwmno N O 0 O N T O O
— — NN S N — = o o

Figure S4. The

exposure groups

hazard quotient (HQ) of BPs for probabilistic calculation in occupational
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Figure S5. The hazard quotient (HQ) of BPs for probabilistic calculation in public exposure

groups
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Figure S7. Sensitivity analysis of estimated daily intake (EDI) for BPs in public exposure

groups
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Figure S9. Sensitivity analysis of hazard quotient (HQ) for BPs in public exposure groups
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