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Contamination of chlorinated bisphenol S in aquatic environment.

Yamada, Kenta
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In the present study, concentrations of bisphenol S SBPS), a bisphenol A
alternative used in the manufacturing of thermal paper, and its chlorinated derivatives (CI-BPS),
were investigated in aquatic environments. First, we synthesized different types of CI-BPS
(monoCI-BPS, diCI-BPS, triCI-BPS, and tetraCl-BPS to use as standards, and developed an analytical
method for the detection of BPS and CI-BPS in wastewater, sediment, and fish samples. BPS and CI-BPS
were detected in effluent from paper and pulp mills that contained wastewater. This result
indicates that unintentionally generated CI-BPS is released into the aquatic environment.
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monoCl-BPS; 3-chloro-4-hydroxyphenyl 4-hydroxyphenyl sulfone
diCl-BPS: bis(3-chloro-4-hydroxyphenyl) sulfone

triCI-BPS: 3-chloro-4-hydroxyphenyl 3,5-dichloro-4-hydroxyphenyl sulfone
tetraCl-BPS: bis(3,5-dichloro-4-hydroxyphenyl) sulfone
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® monoCI-BPS: 'H-NMR (500 MHz, methanol-ds): = 7.81 ppm (d, J = 2.0 Hz, 1H), 7.74 ppm (dd, J
= 2.0, 8.5 Hz, 2H), 7.64 ppm, dd, J = 2.0, 9.0 Hz, 1H), 7.00 ppm (d, J = 8.5, 1H), 6.90 ppm (dd, J =
2.3, 8.8 Hz, 2H).

® diCl-BPS: 'H-NMR (500 MHz, methanol-ds): § = 7.88 ppm (d, J = 2.0 Hz, 1H), 7.69 ppm (dd, J =
2.0, 8.5Hz, 2H), 7.05 ppm (d, J = 2.0, 8.5 Hz, 2H).

® {riCI-BPS: H-NMR (500 MHz, methanol-ds): § = 7.90 ppm (d, J = 2.5 Hz, 1H), 7.83 ppm (s, 2H),
7.71 ppm (dd, J= 2.5, 8.5 Hz, 1H), 7.05 ppm (d, J = 8.5 Hz, 1H).

® tetraCl-BPS: *H-NMR (500 MHz, methanol-d4): § = 7.88 ppm (s, 4H).
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1 [ug/L] [ng/g] BPS CI-BPS BPA

BPA BPS monoCl-BPS diClI-BPS triCI-BPS tetraCl-BPS
(n=13)
1.98 45.42 1.77 2.08 3.00 10.12
1.21 31.78 1.64 2.35 2.92 11.60
0.62-456 2.59-186.18 NQ-3.21 ND-3.09 ND-3.66 ND-18.26
(n=6)
1.60 311 ND ND ND ND
1.60 3.25 0.00 0.00 0.00 0.00
1.20-2.23 2.03-3.80 ND NQ ND NQ

NQ: Not Quantified (SN < 10)
ND: Not Detected (S/N < 3)
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