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Section S1 Calculation of biodegradation efficiency during CBT for OBS

Based on the OECD Guideline 301D Closed Bottle Test (CBT)1, the theoretical oxygen 

demand (ThOD) is calculated on the basis of elemental composition. Thus, for the 

compound: CcHhClclNnNanaOoPpSs,

the ThOD, without nitrification, would be:
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where MW is the molecular weight.

For OBS: C15H5F17O4SNa,

 (S-2)
3
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627NHThOD mg mg
       



For reference substance, sodium benzoate: C7H5O2Na,

 (S-3)
3

1 116 [2 7 5 2]
2 2 =1.667 /

144NHThOD mg mg
     



Calculate the percentage biodegradation by dividing the specific BOD by the specific 

ThOD. The BOD exerted after each time period was calculated by subtracting the 

oxygen depletion (mg O2/L) of the inoculum blank from that exhibited by the test 

substance. Thus:

 (S-4)2 2mg O /L up take by test - mg O /L uptake by blankBOD=
mg test substance/L in vessel

And

1Organisation for Economic Cooperation and Development (OECD), Guidelines for Testing of Chemicals

(301D, closed bottle test), 1992.

http://www.oecd-ilibrary.org/test-no-301-ready-biodegradability_5lmqcr2k7qmw.pdf?contentType=/ns/Book&itemI

d=/content/book/9789264070349-en&containerItemId=/content/serial/2074577x&accessItemIds=&mimeType=appli
cation/pdf.
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Section S2 Photochemical experiment under 365 nm

The photochemical reaction of OBS under 365 nm was performed in reactor equipped 

with simulated sunlight source (xenon lamp, PLS SXE300C, Beijing Bofeilai Science 

and Technology Ltd.), the current was set as 15 A and 365 nm band-pass filter was used 

to control the wavelength exposed on OBS solution.



Table S1 Retention time and optimized quantification parameters for PSA and TFA.  

Substances Retention 

time 

(min)

Parent 

ion 

(Da)

Daughter 

ions (Da)

CE 

(volts) 

DP 

(volts)

EP 

(volts)

CEP

(volts)

CXP 

(volts)

PSA 2.5 172.700 80.000

93.000

106.000

-

37.000

-

40.000

-5.000 -8.000 -1.500

TFA 2.7 112.988 69.000 -

14.000

-

18.000

-1.000 -8.000 -1.000

Note: The collision energy (CE), decluster potential (DP), entrance potential (EP), 

collision entrance potential (CEP) and collision exit potential (CXP). 



Table S2 Consumption of DO in CBT during 28 days.

Blank（mg/L）
Reference 

group（mg/L）
OBS（mg/L）

Da

ys Bottle

s1

Bottle

s2

Avera

ge

Bottle

s1

Bottle

s2

Avera

ge

Bottle

s1

Bottle

s2

Avera

ge

0 8.99 9.03 9.01 9.06 9.11 9.085 9.07 9.07 9.07

4 8.96 8.84 8.90 4.76 4.88 4.82 8.80 8.83 8.815

7 8.85 8.91 8.88 4.88 3.80 4.34 8.98 8.74 8.86

11 8.75 8.75 8.75 3.33 3.62 3.475 8.75 8.76 8.755

14 8.68 8.64 8.66 3.39 4.35 3.87 8.69 8.71 8.70

18 8.69 8.63 8.66 3.09 3.19 3.14 8.63 8.48 8.555

21 8.76 8.72 8.74 3.00 3.36 3.18 8.82 8.92 8.87

25 8.49 8.51 8.50 3.95 3.04 3.495 8.54 8.52 8.53

27 8.49 8.47 8.48 2.85 3.13 2.99 8.48 8.52 8.50

28 8.41 8.43 8.42 3.40 3.56 3.48 8.48 8.69 8.585



Table S3 Biodegradation efficiency of OBS in CBT during 28 days.

Average degradation efficiency after n days（%）

Days 0 4 7 11 14 18 21 25 27 28

Referenc

e

substance

0
62.2

0

69.0

9

80.0

9

72.8

3

83.7

6

84.3

6

76.0

5

83.3

1

75.0

7

OBS 0 3.07 1.69 1.17 0.42 3.50 0 0.64 0.85 0
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Fig. S1 Pseudo- first order kinetic fitting curve for degradation of OBS under UV with 

varied dose of H2O2.
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Fig. S2 Products derived from the degradation of OBS under UV/H2O2
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Fig. S3 Variation of OBS concentration under UV (365 nm) in 2 hours.
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Fig. S4 Inhibition of degradation of OBS by TBA (for OH•), BQ (for O2•-), SA (for 1O2 

and OBS*).
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Fig. S5 Products derived from the degradation of OBS under UV irradiation.
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Fig. S6 UV-Vis absorption spectra of PSA aqueous solution (PSA: 0.16 mM) (a) and 

OBS aqueous solution (OBS: 0.16 mM) (b) under UV and UV/H2O2 system before 

and after 2 h reaction.
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Fig. S7 Sulfate ion recovery ratio for PSA in UV and UV/H2O2 system.


