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Table S1 Effect of operational parameters (i.e., pH, dissolved oxygen and temperature) on PFAS photodegradation

Method Experimental conditions pH Decomposition & defluorination Reference
4.09 deF: 72.1%
8.8 deF: 82.3%
11 deF: 65%

12 h
(1)400 W LP lamp UV (254 nm) 

: 40 mM𝑁𝑎𝐻𝐶𝑂3

: 0.075%𝐻2𝑂2

PFOA (50 mg/L)
25 ℃

2.5 deF: ~32%
3 deF: ~34%
4 deF: 43.4%
5 deF: ~12%

12 W LP-Hg lamp
UV/VUV (254/185 nm)

: 20 M𝐹𝑒3 + 𝜇
PFOA (14.9 mg/L)
room temperature 7 deF: ~3%

4 h

(2)

2 deF: 23.7%
3 deF: ~30%
4 deF: ~47%
5 deF: 63.3%
5.8 deF: ~40%

9 W LP-Hg lamp UV (254 nm)
: 1 mM𝐹𝑒2 +

: 30 mM𝑆2𝑂2 ‒
8

PFOA (20 mol/L)
25 ℃ 6.4 deF: 26%

5 h

(3)

2.84 deG: ~92%
3.63 deG: ~88%
4.64 deG: ~72%
7.10 deG: ~56%
8.17 deG: ~52%

500 W Hg lamp
UV (254 nm)
0.86% /𝐶𝑒𝑂2 𝐼𝑛2𝑂3

PFOA (100 mg/L)
25 ℃

9.51 deG: ~42% 

0.5 h

(4)

4.3 = 1.43 𝑘𝑑𝑒𝐺 ℎ ‒ 1
UV/𝐺𝑎2𝑂3

7.8 = 1.00 𝑘𝑑𝑒𝐺 ℎ ‒ 1

4.3 = 4.29 𝑘𝑑𝑒𝐺 ℎ ‒ 1

Photo-
oxidation

14 W LP-Hg lamp
UV/VUV
(254/185 nm)
Sheaf-like 𝐺𝑎2𝑂3

PFOA (500 g/L)𝜇
Sewage water
25 ℃

UV/VUV/𝐺𝑎2𝑂3

7.8 = 1.95 𝑘𝑑𝑒𝐺 ℎ ‒ 1

(5)

6.0 deF: ~4%
8.1 deF: ~44%
9.3 deF: ~58%

10 W LP-Hg lamp: 254 nm 
Sulfite: 10 mM
PFOA (8.28 mg/L)

 atmosphere𝑁2

25 ℃
10.3 deF: ~62%

6 h 

(6)

7 deF: ~2%
8 deF: ~24%
9.2 deF: ~46%

250 W HP-Hg UV
lamp: 200-400 nm
Sulfite: 10 mM
PFOA (16 mg/L)
DO (5 mg/L)
25 ℃

10.2 deF: ~50%
10 min

(7)

7 deF: ~0%
8 deF: ~34%

Photo-
reduction

HP-Hg UV lamp: 200 - 400 nm
Sulfite: 10 mM
PFOS (16 mg/L) 9.2 deF: ~56%

30 min
(8)
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DO (5 mg/L), 25 ℃ 10.2 deF: ~70%
6 deF: ~9%
7 deF: ~20%
8 deF: ~40%
9 deF: ~55%

10 W LP-Hg lamp
254 nm and 185 nm
Sulfite: 20 mM
PFOS (18.6 mg/L)
25 ℃ 10 deF: ~62%

4 h

(9)

10 W UV/VUV lamp
(254/185 nm)
Emission intensity of 
0.73 mW.cm-2 254 nm
0.09 mW.cm-2 185 nm
PFOS (0.1 mg/L)
Sulfite: 10 mM
22  2  – DO 0.14 mg/L± ℃

3.3
4.6
7.0
9.1
11.1
12.0
12.4

deG: ~7%
deG: ~11%
deG: ~17%
deG: ~54%
deG: ~63%
deG: ~65%
deG: ~58%

6 h (10)

450 W MP-Hg lamp
(200-400 nm)
PFOA (2 mg/L)
Sulfite: 10 mM
20  – DO 0.8 mg/L℃

2
7
9
12

deF: ~14%
deF: ~38%
deF: ~70%
deF: ~82%

0.5 h (11)

15 W LP-Hg lamp: 254 nm
FeII: 0.3 mM
NTA: 2 mM
PFOS: 0.01 mM
Nitrogen saturated

5
6
7
8
9
10

deG: ~33%
deG: ~40%
deG: ~40%
deG: ~60%
deG: ~60%
deG: ~48%

10 h (24)

5 deF: ~8%
7 deF: ~22%
8 deF: ~45%
9 deF: ~64%

15 W LP-Hg lamp: 254 nm
Iodide: 0.3 mM
PFOA (10.35 mg/L)

 atmosphere𝑁2

10 deF: ~70%

6 h

(12)

3 deF: ~74%
4 deF: ~78%
6 deF: ~88%
8 deF: ~78%
10 deF: ~82%

36 W LP-Hg lamp: 254 nm
IAA: 1 mM
PFOA (10 mg/L)
25 ℃

11 deF: ~85%

10 h

(13)

7 deF: ~3%
8 deF: ~16%
9 deF: ~34%
10 deF: ~56%

1.5 h

(14)14 W LP-Hg lamp: 254 nm
Iodide: 0.3 mM
PFOS (15 mg/L)

 atmosphere𝑁2

25 ℃

Method Experimental Conditions Atmosphere Decomposition & defluorination Reference
Oxygen deG: 64.5%

24 h

(15)Photo-
oxidation

200 W UV-visible
Xenon-mercury lamp

: 5 mM𝐹𝑒3 +

PFPeA (17.8 g/L)
pH 1.5

Argon deG: 35.6%
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25 ℃
Oxygen deG: 24%

48 h

(16)500 W HP-Hg lamp
260-600 nm

: 6.7 mM𝑃𝑊12𝑂3 ‒
40

PFPeA (0.41 g/L)
pH 0.8
25  ℃

Argon deG: 0.8%

 𝑂2  = 0.335 𝑘𝑑𝑒𝐺 ℎ ‒ 1

Air  = 0.172 𝑘𝑑𝑒𝐺 ℎ ‒ 1

 𝑁2  = 0.056 𝑘𝑑𝑒𝐺 ℎ ‒ 1

500 W UV lamp 315 – 400 nm
: 0.66 g/L𝑇𝑖𝑂2

PFOA (1.66 g/L)
30 ℃

 saturated𝑁2  = 0.008 𝑘𝑑𝑒𝐺 ℎ ‒ 1

(17)

Oxygen deF: 42.8%
2 h

(18)23 W LP-Hg lamp UV (254 nm) and 
VUV (185 nm) 

: 407 mg/L𝑆2𝑂2 ‒
8

PFOA (25 mg/L)
25 ℃

Nitrogen deF: 24.5%

Air deF: 33%

Oxygen deF: 34%

Nitrogen deF: 31%

2 h

(19)5 W LP-Hg lamp
UV/VUV (254/185 nm)

 20 M𝐹𝑒3 + : 𝜇
PFOA (14.9 mg/L)
pH ~4
room temperature

No gas deF: 23%

Air deF: 29.6%

Nitrogen deF: 0.9%

1 h

(20)400 W UV lamp: 254 nm
: 0.5 g/L𝑇𝑖𝑂2

PFOA (50 mg/L)
pH 3
25 ℃

Air deF: 6.4%

Nitrogen deF: 88.5%
24 h

(6)10 W LP-Hg lamp: 254 nm
Sulfite: 10 mM
PFOA (8.28 mg/L)
pH 10.3
room temperature
10 W UV/VUV lamp
(254/185 nm)
PFOS (0.1 mg/L)
Sulfite: 10 mM
pH 12.0
22  2 ± ℃

Air

No gas

Nitrogen

deG: ~18%

deG: ~30%

deG: ~31%

3 h (10)

Photo-
reduction

450 W MP-Hg lamp
(200-400 nm)
PFOA (2 mg/L)
Sulfite: 10 mM
20 ℃

DO=1 mg/L
DO=5 mg/L
DO=8 mg/L

deF: ~82%
deF: ~81%
deF: ~80%

0.5 h (11)
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Oxygen deF: ~6%

Nitrogen deF: 98.8%
14 h

(21)15 W LP-Hg lamp: 254 nm
Iodide: 0.3 mM
PFOA (10.35 mg/L)
pH 9
room temperature

Air  = 0 𝑘𝑑𝑒𝐺, 𝑃𝐹𝑂𝐴 𝑚𝑖𝑛 ‒ 1

 = 0 𝑘𝑑𝑒𝐺, 𝑃𝐹𝑂𝑆 𝑚𝑖𝑛 ‒ 1

Argon =  𝑘𝑑𝑒𝐺, 𝑃𝐹𝑂𝐴 2.9 × 10 ‒ 3 𝑚𝑖𝑛 ‒ 1

8 W UV lamp 254 nm
Iodide: 10 mM
PFOA & PFOS (0.1 mg/L)

 = 6.5   𝑘𝑑𝑒𝐺, 𝑃𝐹𝑂𝑆 × 10 ‒ 3

𝑚𝑖𝑛 ‒ 1

(22)

Oxygen deF: 90%

Nitrogen deF: 90%

10 h

(13)36 W LP-Hg lamp: 254 nm
IAA: 1 mM
HDTMA clay: 2.2 g/L
PFOA (10 mg/L)
pH 6
25 ℃

Method Experimental Conditions Temperature Decomposition & defluorination Reference
Photo-
reduction

20  = 0.302 𝑘𝑑𝑒𝐺 ℎ ‒ 1

25  = 0.564 𝑘𝑑𝑒𝐺 ℎ ‒ 1

15 W LP-Hg lamp: 254 nm
Iodide: 0.6 mM
PFOA (8.28 mg/L)

 atmosphere𝑁2

pH 9
40  = 1.526 𝑘𝑑𝑒𝐺 ℎ ‒ 1

(23)

10 W UV/VUV lamp
(254/185 nm)
Emission intensity of 
0.4 mW.cm-2 254 nm
0.05 mW.cm-2 185 nm
PFOS (0.1 mg/L)
Sulfite: 10 mM
DO 0.14 mg/L

5

15

25

35

deG: ~34%

deG: ~42%

deG: ~50%

deG: ~59%

6 h (10)

15 W LP-Hg lamp: 254 nm
FeII: 0.3 mM
NTA: 2 mM
PFOS: 0.01 mM
Nitrogen saturated
pH 8.0

30

40

50

 = 0.081 𝑘𝑑𝑒𝐺 ℎ ‒ 1

 = 0.086 𝑘𝑑𝑒𝐺 ℎ ‒ 1

 = 0.091 𝑘𝑑𝑒𝐺 ℎ ‒ 1

(24)
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Table S2 Effect of photon parameters (i.e. wavelength and intensity) on PFAS photodegradation

Method Experimental conditions Wavelength Decomposition & 
defluorination

Reference

254 nm  = 0.81 𝑘𝑑𝑒𝐺 𝑚𝑖𝑛 ‒ 1 (18)23 W LP-Hg lamp
UV/VUV
(254/185 nm)

: 1.5 mM𝑆2𝑂2 ‒
8

PFOA (25 mg/L)
 atmosphere, 25 𝑂2 ℃

254 nm & 185 nm  = 1.44 𝑘𝑑𝑒𝐺 𝑚𝑖𝑛 ‒ 1

220-460 nm deG: 64.7%

24 h

(15)200 W UV-visible 
Xenon-mercury lamp

: 5 mM𝐹𝑒3 +

TFA (7.65 g/L)
 atmosphere, 25 𝑂2 ℃

> 290 nm deG: 14.7%

254 nm deG: 70%

254 nm & 185 nm deG: 60%
2 h

(25)

Photo-
Oxidation

23 W LP lamp
UV/VUV
(254/185 nm)

: 0.5 mM𝐼𝑂 ‒
4

PFOA: 4.14 mg/L
254 nm deG: 85.8%

4 h

(9)10 W LP-Hg lamp 
UV/VUV
(254/185 nm)
Sulfite: 20 mM
PFOS (37.2 M: 18.6 𝜇
mg/L)
pH 10, 25 ℃

254 nm & 185 nm deG: 97.3%

254 nm deG: 39%
254 nm & 185 nm deG: 72%

3 h
(26)20 W LP-Hg lamp 

UV/VUV
(254/185 nm)
Iodide: 0.3 mM
PFOA (0.81-1.27 mg/L)

 atmosphere𝑁2

Photo-
Reduction

10 W UV/VUV lamp
(254/185 nm)
PFOS (0.1 mg/L)
Sulfite: 10 mM
DO 0.14 mg/L

254 nm
254 nm & 185 nm

deG: ~44%
deG: ~64%

6 h (10)

Method Experimental conditions Intensity Decomposition & 
defluorination

Reference

7.5 mW.cm-2 deG: 21%

9.5 mW.cm-2 deG: 32% 
4 h

(27)Photo-
Oxidation

LP-Hg UV lamp: 310-
400 nm

: 0.66 g/L𝑇𝑖𝑂2

PFOA (1.656 g/L)
30  5  ± ℃

Photo- 250 W HP-Hg UV lamp: 6.6 10-7 × 𝑒𝑖𝑛𝑠𝑡𝑒𝑖𝑛 𝑐𝑚 ‒ 2𝑠 ‒ 1
 = 0.455 𝑘𝑑𝑒𝐺 𝑚𝑖𝑛 ‒ 1 (7)
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Reduction

5 10-7 × 𝑒𝑖𝑛𝑠𝑡𝑒𝑖𝑛 𝑐𝑚 ‒ 2𝑠 ‒ 1
 = 0.295 𝑘𝑑𝑒𝐺 𝑚𝑖𝑛 ‒ 1

3.3 10-7 × 𝑒𝑖𝑛𝑠𝑡𝑒𝑖𝑛 𝑐𝑚 ‒ 2𝑠 ‒ 1
 = 0.198 𝑘𝑑𝑒𝐺 𝑚𝑖𝑛 ‒ 1

2 10-7 × 𝑒𝑖𝑛𝑠𝑡𝑒𝑖𝑛 𝑐𝑚 ‒ 2𝑠 ‒ 1
 = 0.098 𝑘𝑑𝑒𝐺 𝑚𝑖𝑛 ‒ 1

200-400 nm
Sulfite: 10 mM
PFOA (16 mg/L)
pH 9.2
DO 5 mg/L
25 ℃ 9.9 10-8 × 𝑒𝑖𝑛𝑠𝑡𝑒𝑖𝑛 𝑐𝑚 ‒ 2𝑠 ‒ 1

 = 0.032 𝑘𝑑𝑒𝐺 𝑚𝑖𝑛 ‒ 1

6.6 10-7 × 𝑒𝑖𝑛𝑠𝑡𝑒𝑖𝑛 𝑐𝑚 ‒ 2𝑠 ‒ 1
 = 0.118 𝑘𝑑𝑒𝐺 𝑚𝑖𝑛 ‒ 1

5 10-7 × 𝑒𝑖𝑛𝑠𝑡𝑒𝑖𝑛 𝑐𝑚 ‒ 2𝑠 ‒ 1
 = 0.059 𝑘𝑑𝑒𝐺 𝑚𝑖𝑛 ‒ 1

3.3 10-7 × 𝑒𝑖𝑛𝑠𝑡𝑒𝑖𝑛 𝑐𝑚 ‒ 2𝑠 ‒ 1
 = 0.036 𝑘𝑑𝑒𝐺 𝑚𝑖𝑛 ‒ 1

HP-Hg UV lamp
200 – 400 nm
Sulfite: 10 mM
PFOS (16 mg/L)
pH 9.2
25  3 ± ℃

2 10-7 × 𝑒𝑖𝑛𝑠𝑡𝑒𝑖𝑛 𝑐𝑚 ‒ 2𝑠 ‒ 1
 = 0.020 𝑘𝑑𝑒𝐺 𝑚𝑖𝑛 ‒ 1

(8)

254 nm, 0.39 mW.cm-2

254 nm, 0.46 mW.cm-2

254 nm, 0.73 mW.cm-2

deG: 47%

deG: 52%

deG 65%

6 h

10 W UV/VUV lamp
(254/185 nm)
185: 254 nm = 0.12:1.0
PFOS (0.1 mg/L)
Sulfite: 10 mM
DO 0.14 mg/L 254 nm, 0.39 mW.cm-2

254 nm, 0.46 mW.cm-2

254 nm, 0.73 mW.cm-2

deG: 63.7%

deG: 64.2%

deG: 65.2%

15.7 J cm-2

(10)
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Table S3 Effect of PFAS characteristics (i.e. initial concentration and structure) on PFAS photodegradation

Method Experimental conditions Initial concentration Decomposition & 
defluorination

Reference

5 mg/L  =  𝑘𝑑𝑒𝐹 3.08 × 10 ‒ 3 𝑚𝑖𝑛 ‒ 1

15 mg/L  = 1.86 𝑘𝑑𝑒𝐹

 × 10 ‒ 3 𝑚𝑖𝑛 ‒ 1

30 mg/L  =  𝑘𝑑𝑒𝐹 1.51 × 10 ‒ 3 𝑚𝑖𝑛 ‒ 1

12 W LP-Hg lamp UV 
(254 nm) and VUV 
(185 nm)
PFOA

: 10 M𝐹𝑒3 + 𝜇
pH 3.8-4.1
room temperature

60 mg/L  =  𝑘𝑑𝑒𝐹 1.11 × 10 ‒ 3 𝑚𝑖𝑛 ‒ 1

(2)

1.66 g/L deG: 30%

3.23 g/L deG: 24%

Photo-
Oxidation

LP-Hg UV lamp
310-400 nm
PFOA

: 0.66 g/L𝑇𝑖𝑂2

30  5 ± ℃

5 g/L deG: 17%
6 h

(27)

PFOS = 0.05 mg/L  =  𝑘𝑑𝑒𝐺 0.04 𝑚𝑖𝑛 ‒ 1

PFOS = 0.1 mg/L  = 𝑘𝑑𝑒𝐺 0.005 𝑚𝑖𝑛 ‒ 1

PFOS = 0.25 mg/L  = 𝑘𝑑𝑒𝐺 0.004 𝑚𝑖𝑛 ‒ 1

PFOS = 0.5 mg/L  = 𝑘𝑑𝑒𝐺 0.0028 𝑚𝑖𝑛 ‒ 1

PFOS = 1 mg/L  = 𝑘𝑑𝑒𝐺 0.0025 𝑚𝑖𝑛 ‒ 1

PFOS = 5 mg/L  = 𝑘𝑑𝑒𝐺 0.003 𝑚𝑖𝑛 ‒ 1

PFOS = 10 mg/L  = 𝑘𝑑𝑒𝐺 0.003 𝑚𝑖𝑛 ‒ 1

PFOA = 0.05 mg/L  = 𝑘𝑑𝑒𝐺 0.0075 𝑚𝑖𝑛 ‒ 1

PFOA = 0.1 mg/L  = 𝑘𝑑𝑒𝐺 0.0028 𝑚𝑖𝑛 ‒ 1

PFOA = 0.25 mg/L  = 𝑘𝑑𝑒𝐺 0.0022 𝑚𝑖𝑛 ‒ 1

PFOA = 0.5 mg/L  = 𝑘𝑑𝑒𝐺 0.0016 𝑚𝑖𝑛 ‒ 1

PFOA = 1 mg/L  = 𝑘𝑑𝑒𝐺 0.0017 𝑚𝑖𝑛 ‒ 1

PFOA = 5 mg/L  = 𝑘𝑑𝑒𝐺 0.0015 𝑚𝑖𝑛 ‒ 1

Photo-
Reduction

8 W UV lamp: 254 nm
Iodide: 10 mM
Argon

PFOA = 10 mg/L  = 𝑘𝑑𝑒𝐺 0.0015 𝑚𝑖𝑛 ‒ 1

(28)

Method Experimental 
Conditions

PFAS structure
(Branched – Linear)

Decomposition & 
defluorination

Reference

Branched  𝐶2𝐹5(𝐶𝐹2𝑂𝐶2𝐹4)𝑛𝐶𝑂𝑂𝐻 n = 1, deF: 44.9%
n = 2, deF: 36.5%
n = 3, deF: 30.8%

 𝐶𝐹3𝑂(𝐶𝐹2)𝑛𝐶𝑂𝑂𝐻 n = 1, deF: 90.5%
n = 2, deF: 61.2%
n = 3, deF: 52.3%

  𝐶𝐹3𝑂(𝐶2𝐹4𝑂)𝑛𝐶𝐹2𝐶𝑂𝑂𝐻 n = 1, deF: 82.3%
n = 2, deF: 75.0%

Photo-
Reduction

18 W LP-
Hg lamp: 
254 nm
Sulfite:
10 mM
PFECAs
(25 M)𝜇
pH 9.5
20 ℃

Linear

  𝐶4𝐹9𝑂(𝐶2𝐹4𝑂)𝑛𝐶𝐹2𝐶𝑂𝑂𝐻 n = 1, deF: 58.0%

 48 h

(29)
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n = 2, deF: 65.4%
10 W UV/VUV lamp
(254/185 nm)
Emission intensity of 
0.73 mW.cm-2 254 nm
0.09 mW.cm-2 185 nm
PFOS (0.1 mg/L)
Sulfite: 10 mM
22  2  – DO 0.14 ± ℃
mg/L

Branched-PFOS
Linear-PFOS

 =  𝑘𝑑𝑒𝐺 2.044 𝐽 ‒ 1𝑐𝑚2

 =  𝑘𝑑𝑒𝐺 0.053 𝐽 ‒ 1𝑐𝑚2

(10)

Method Experimental conditions PFAS structure
(Chain length)

Decomposition & 
defluorination

Reference

n = 2  =  𝑘𝑑𝑒𝐺 3.83 × 10 ‒ 2 ℎ ‒ 1

n = 3  =   𝑘𝑑𝑒𝐺 2.78 × 10 ‒ 2 ℎ ‒ 1

200 W UV-visible 
Xenon-mercury lamp

: 5 mM𝐹𝑒3 +

PFCAs (67.3 mM)
 atmosphere𝑂2

25 ℃

 𝐶𝑛𝐹2𝑛 + 1𝐶𝑂𝑂𝐻

n = 4  =  𝑘𝑑𝑒𝐺 4.26 × 10 ‒ 2 ℎ ‒ 1

(15)

n = 7 deG: 86%

n = 8 deG: 99% 7 h

Photo-
Oxidation

16 W LP-Hg lamp
254 nm

: 0.66 g/L𝑇𝑖𝑂2

: 0.075 mM𝐻𝐶𝑙𝑂4

PFOA (50 mg/L)
pH < 3
25  1 ± ℃

 𝐶𝑛𝐹2𝑛 + 1𝐶𝑂𝑂𝐻

n = 9 deG: 100%

(30)

n = 1 k =  1.9 × 106 𝑀 ‒ 1𝑠 ‒ 1

n = 3 k = 7.1 × 106 𝑀 ‒ 1𝑠 ‒ 1

Laser flash photolysis

 𝐹𝑒(𝐶𝑁)4 ‒
6

PFCAs

 𝐶𝑛𝐹2𝑛 + 1𝐶𝑂𝑂𝐻

n = 7 k = 1.7 × 107 𝑀 ‒ 1𝑠 ‒ 1

(31)

n = 4 deF: ~40%
n = 5 deF: ~50%
n = 6 deF: ~65%

10 h

36 W LP-Hg lamp 
UV (254 nm)
IAA: 1 mM
HDTMA: 2.2 g/L
PFCAs (0.0241 mM)
pH 6

 𝐶𝑛𝐹2𝑛 + 1𝐶𝑂𝑂𝐻

n = 7 deF: ~90%

(32)

n = 3  𝑘𝑑𝑒𝐺 ≈ 1.3 × 10 ‒ 3 𝑚𝑖𝑛 ‒ 1

n = 5  𝑘𝑑𝑒𝐺 ≈ 1.3 × 10 ‒ 3 𝑚𝑖𝑛 ‒ 1
 𝐶𝑛𝐹2𝑛 + 1𝐶𝑂𝑂𝐻

n = 7  𝑘𝑑𝑒𝐺 ≈ 1.3 × 10 ‒ 3 𝑚𝑖𝑛 ‒ 1

n = 4  = 𝑘𝑑𝑒𝐺 0.4 × 10 ‒ 3 𝑚𝑖𝑛 ‒ 1

n = 6  = 𝑘𝑑𝑒𝐺 1.2 × 10 ‒ 3 𝑚𝑖𝑛 ‒ 1

8 W UV lamp 254 nm
Iodide: 10 mM

 𝐶𝑛𝐹2𝑛 + 1𝑆𝑂3𝐻

n = 8  = 𝑘𝑑𝑒𝐺 3.0 × 10 ‒ 3 𝑚𝑖𝑛 ‒ 1

(22)

Photo-
Reduction

18 W LP-Hg lamp
UV (254 nm)

 𝐶𝑛𝐹2𝑛 + 1𝐶𝑂𝑂𝐻 n: 2-10 deF: ~55% 48 h (33)
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𝐻𝑂𝑂𝐶𝐶𝑛𝐹2𝑛 + 1𝐶𝑂𝑂𝐻
 

n: 2-10 deF: ~67%

 𝐶𝑛𝐹2𝑛 + 1𝑆𝑂3𝐻 n = 1 deF: ~0.94%
n = 4 deF: ~4.6%
n = 6 deF: ~31.8%
n = 8 deF: ~57%

𝐶𝑛𝐹2𝑛 + 1𝐶2𝐻4𝐶𝑂𝑂𝐻
  

n = 5 deF: ~4.1%

n = 6 deF: ~7.4%
n = 7 deF: ~17.1%

Sulfite: 10 mM
pH 9.5
20 ℃

n = 8 deF: ~33.4%

Method Experimental conditions PFAS structure
(Functional group)

Decomposition & 
defluorination

Reference

PFOA 
 = 0.0410 𝑘𝑑𝑒𝐺 𝑚𝑖𝑛 ‒ 116 lamps (254 nm) with 

emission intensity of 8.0 
 for each 𝑚𝑊.𝑐𝑚 ‒ 2

lamp
Sulfite: 20 mM
pH 10

GenX = 0.0338 𝑘𝑑𝑒𝐺 𝑚𝑖𝑛 ‒ 1

(34)

F-53 deG: ~99% 3 h
PFOS deG: ~99% 2 h

(35)16 lamps (254 nm) with 
emission intensity of 8.0 

 for each 𝑚𝑊.𝑐𝑚 ‒ 2

lamp
Sulfite: 20 mM
pH 10

F-53B deG: ~99% 1 min

 𝐶𝑛𝐹2𝑛 + 1𝐶𝑂𝑂𝐻 n = 8 deF: ~58.2%

𝐻𝑂𝑂𝐶𝐶𝑛𝐹2𝑛 + 1𝐶𝑂𝑂𝐻 n = 8 deF: ~63.6%

 𝐶𝑛𝐹2𝑛 + 1𝑆𝑂3𝐻 n = 8 deF: ~57.0%

Photo-
Reduction

18 W LP-Hg lamp
UV (254 nm)
Sulfite: 10 mM
pH 9.5
20 ℃

𝐶𝑛𝐹2𝑛 + 1𝐶2𝐻4𝐶𝑂𝑂𝐻
  

n = 8 deF: ~33.4%

48 h

(33)
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Table S4 Effect of water solutes on PFAS photodegradation

Method Experimental conditions Water quality Decomposition & defluorination Reference

: 0 mM𝐶𝑙 ‒ deG: ~70%

: 0.5 mM𝐶𝑙 ‒ deG: ~66%

: 1 mM𝐶𝑙 ‒ deG: ~60%

: 2 mM𝐶𝑙 ‒ deG: ~23%

: 3 mM𝐶𝑙 ‒ deG: 0%

: 0 mM𝐻𝐶𝑂 ‒
3 deG: ~70%

: 5 mM𝐻𝐶𝑂 ‒
3 deG: ~48%

: 10 mM𝐻𝐶𝑂 ‒
3 deG: ~40%

: 15 mM𝐻𝐶𝑂 ‒
3 deG: ~21%

16 W LP-Hg lamp 
UV (254 nm)
Persulfate: 15 mM
PFOA (62.11 mg/L)
25  ± 2 ℃
No pH adjustment

: 25 mM 𝐻𝐶𝑂 ‒
3 deG: ~8%

4 h

(36)

: 10 mM𝐶𝑙𝑂 ‒
4 / = ~0.9𝑘𝑑𝑒𝐹 𝑘𝑑𝑒𝐹, 0 

: 10 mM𝐶𝑙 ‒
/  = ~0.78𝑘𝑑𝑒𝐹 𝑘𝑑𝑒𝐹, 0

: 10 mM𝑁𝑂 ‒
3 /  = ~0.72𝑘𝑑𝑒𝐹 𝑘𝑑𝑒𝐹, 0

: 10 mM𝑆𝑂2 ‒
4 /  = ~0.4𝑘𝑑𝑒𝐹 𝑘𝑑𝑒𝐹, 0

: 10 mM𝐻𝐶𝑂 ‒
3 /  = ~0.32𝑘𝑑𝑒𝐹 𝑘𝑑𝑒𝐹, 0

Methanol: 1 M / = ~0.5𝑘𝑑𝑒𝐹 𝑘𝑑𝑒𝐹, 0 

Acetone: 1 M / = ~0.5𝑘𝑑𝑒𝐹 𝑘𝑑𝑒𝐹, 0 

Isopropyl alcohol: 1 M / = ~0.24𝑘𝑑𝑒𝐹 𝑘𝑑𝑒𝐹, 0 

Ethyl acetate: 1 M / = ~0.24𝑘𝑑𝑒𝐹 𝑘𝑑𝑒𝐹, 0 

MTBE: 1 M / = ~0.18𝑘𝑑𝑒𝐹 𝑘𝑑𝑒𝐹, 0 

5 W LP-Hg lamp 
UV/VUV
(254/185 nm)
Ferric: 20 M𝜇
PFOA (14.9 mg/L)

HA: 15 mg/L / = ~0.63𝑘𝑑𝑒𝐹 𝑘𝑑𝑒𝐹, 0 

(19)

Secondary effluent of 
wastewater:
Bicarbonate (4.76 mM)
TOC (18.9 mg/L)

deG% = ~0%23 W LP-Hg lamp
254 nm

: 0.5 g/L𝐼𝑛2𝑂3

PFOA (41.4 mg/L)
25 ℃

 atmosphere𝑂2 Pure water deG% = ~85%

4 h

(37)

Secondary effluent of 
wastewater:
Bicarbonate (4.76 mM)
TOC (18.9 mg/L)

= 1.00 𝑘𝑑𝑒𝐺 ℎ ‒ 1

Photo-
oxidation

14 W LP-Hg lamp
254 nm

: 0.5 g/L𝐺𝑎2𝑂3

PFOA (500 g/L)𝜇

 atmosphere𝑂2

pH 4.7
25 ℃

Pure water = 4.85 𝑘𝑑𝑒𝐺 ℎ ‒ 1

(5)

Photo-
reduction

10 W LP-Hg lamp
254 nm

DI water deF: 88.5% (6)
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: 10 mM𝑁𝑂 ‒
3 deF: 4.1% 24 hSulfite:10 mM

PFOA (8.28 mg/L)
 atmosphere𝑁2

pH 10.3
25 ℃

: 10 mM𝑁𝑂 ‒
2 deF: 5%

HA: 0 mg/L deG: ~83%
HA: 2.64 mg/L deG: ~70%
HA: 5.43 mg/L deG: ~58%

 : 0 mM𝑁𝑂 ‒
3 deG: ~83%

 : 0.1 mM𝑁𝑂 ‒
3 deG: ~81.5%

 : 0.5 mM𝑁𝑂 ‒
3 deG: ~58%

 : 1 mM𝑁𝑂 ‒
3 deG: ~41.6%

 : 0 mM𝐻𝐶𝑂 ‒
3 deG: ~83%

 : 0.1 mM𝐻𝐶𝑂 ‒
3 deG: ~80%

: 0.5 mM𝐻𝐶𝑂 ‒
3 deG: ~74%

10 W LP-Hg lamp 
UV/VUV
(254/185 nm)
Sulfite: 20 mM
PFOS (18.6 mg/L)
pH 10
25 ℃

 : 1 mM𝐻𝐶𝑂 ‒
3 deG: ~66%

2 h

(9)

DI water,
F-53B0

 = 65.7 g/L𝜇
deG: ~99% 1 min16 lamps (254 nm) with 

emission intensity of 8.0 
 for each lamp𝑚𝑊.𝑐𝑚 ‒ 2

Sulfite: 20 mM 
F-53B 
pH 10

Chrome electroplating 
wastewater effluent
F-53B0

 = 91.3 mg/L

deG: 100% ~ 60 min

(35)

DI water,
PFOA0 = 10.35 mg/L

deG: 93.9% 6 h15 W LP-Hg lamp
254 nm
Iodide: 0.3 mM
PFOA (10.35 mg/L)

 atmosphere𝑁2

pH 9
room temperature

Industrial wastewater,
PFOA0 = 6.04 mg/L

deG: 96% 12 h

(21)

Without HA deG: 51.7%
HA: MW < 5 kDa deG: 27%
HA: MW = 5-10 kDa deG: 20.4%
HA: MW = 10-30 kDa deG: 31.3%
HA: MW = 30-100 kDa deG: 59.8%
HA: MW > 100 kDa deG: 91.3%

[HA] = 0 mg/L deG: 51.7%
[HA] = 0.1 mg/L deG: 74.7%
[HA] = 1.0 mg/L deG: 86%
[HA] = 10.0 mg/L deG: 71.4%

14 W LP-Hg lamp
254 nm
Iodide: 0.3 mM
PFOS (15 mg/L)

 atmosphere𝑁2

pH 10
25 ℃

[HA] = 30.0 mg/L deG: 34.4%

1.5 h

(14)

[HA] = 0 mg/L deG: 9.23%
[HA] = 0.1 mg/L deG: 10.1%

14 W LP-Hg lamp
254 nm
Iodide: 0.3 mM [HA] = 0.5 mg/L deG: 37.2%

1.5 h

(38)
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[HA] = 1 mg/L deG: 67.5%
[HA] = 5 mg/L deG: 55.3%

HA: MW < 10 kDa deG: 45.4%
HA: MW = 10-30 kDa deG: 78.8%
HA: MW = 30-100 kDa deG: 52.2%

PFOA (12.42 mg/L)
Helium atmosphere
pH 10
25 ℃

HA: MW > 100 kDa deG: 4.8%

DI water deG: 100% 5 h36 W LP-Hg lamp 
UV (254 nm)
IAA: 1 mM
HDTMA: 2.2 g/L
PFCAs (0.0241 mM)
pH 6

Suwannee river humic acid 
(SRHA): 10 mg C/L

deG: 100% 8 h

(32)

IS: 0.010 M k = (2.3  0.2) ±
×  106 𝑀 ‒ 1𝑠 ‒ 1

IS: 0.015 M k = (2.5  0.2) ±

×  106 𝑀 ‒ 1𝑠 ‒ 1

IS: 0.035 M k = (2.9  0.1) ±

×  106 𝑀 ‒ 1𝑠 ‒ 1

IS: 0.065 M k = (3.0  0.2) ±

×  106 𝑀 ‒ 1𝑠 ‒ 1

𝐶𝐹3𝐶𝑂𝑂 ‒

IS: 0.10 M k = (3.4  0.3) ±

×  106 𝑀 ‒ 1𝑠 ‒ 1

IS: 0.010 M k = (8.8  0.2) ±

×  106 𝑀 ‒ 1𝑠 ‒ 1

IS: 0.015 M k = (9.0  0.3) ±

×  106 𝑀 ‒ 1𝑠 ‒ 1

IS: 0.035 M k = (9.6  0.1) ±

×  106 𝑀 ‒ 1𝑠 ‒ 1

IS: 0.065 M k = (1.2  0.1) ±

×  107 𝑀 ‒ 1𝑠 ‒ 1

Laser flash photolysis

 𝐹𝑒(𝐶𝑁)4 ‒
6

 to adjust ionic 𝑁𝑎𝐶𝑙𝑂4

strength (IS)

𝐶3𝐹7𝐶𝑂𝑂 ‒

IS: 0.10 M k = (1.3  0.1) ±

×  107 𝑀 ‒ 1𝑠 ‒ 1

(31)
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Table S5 Integration of photodegradation methods with other treatment processes

Method Experimental conditions Processes Decomposition & 
defluorination

Reference

VUV alone deF: 5.74%
4 h

VUV/
Ultrasonic (US)

VUV (185 nm, 12-15 % of 
total emission) and UV 
(254 nm)
Average US power 
density: 2 𝑊. 𝑐𝑚 ‒ 2

PFOS (10 mg/L)
10 ℃

VUV/US deF: 88.47%

(39)

UV/𝑅𝑑𝐻 𝑇𝑖𝑂2 deG: 22%UV/US/TiO2 UV (254 nm)
US probe: 40 kHz, 500 W
PFOA (49.68 mg/L)
25 ℃ UV/US/𝑅𝑑𝐻 𝑇𝑖𝑂2 deG: 45%

7 h

(40)

25 ℃ deG: 40%
12 h

Thermal-
assisted 
photolysis

Adjustable mercury lamp 
emitting at different UV 
region
Light intensity:

 72 ± 10 × 100 𝜇𝑊. 𝑐𝑚 ‒ 2

PFOA (1 mg/L)
pH 7

60 ℃ deG: 70%

(41)

VUV alone deF: 39%
6 h

Fe0/GAC micro-
electrolysis 
assisted VUV-
Fenton 
photolysis

VUV (185 nm, 12-15 % of 
total emission) and UV 
(254 nm)
Fe: 7.5 g/L
GAC: 12.5 g/L

: 22.8 mM𝐻2𝑂2

PFOA (10 mg/L)

Fe0/GAC micro-
electrolysis assisted 
VUV-Fenton

deF: 47%

(42)

14



References:

1. Thi L, Do H, Lee Y, Lo S. Photochemical decomposition of perfluorooctanoic acids in 
aqueous carbonate solution with UV irradiation. Chem Eng J [Internet]. 2013;221:258–63. 
Available from: http://dx.doi.org/10.1016/j.cej.2013.01.084

2. Cheng J, Liang X, Yang S, Hu Y. Photochemical defluorination of aqueous 
perfluorooctanoic acid (PFOA) by VUV/Fe3+ system. Chem Eng J [Internet]. 
2014;239:242–9. Available from: http://dx.doi.org/10.1016/j.cej.2013.11.023

3. Song Z, Tang H, Wang N, Wang X, Zhu L. Activation of persulfate by UV and Fe2+ for 
the defluorination of perfluorooctanoic acid. Adv Environ Res. 2014;3(3):185–97. 

4. Jiang F, Zhao H, Chen H, Xu C, Chen J. Enhancement of photocatalytic decomposition of 
perfluorooctanoic acid on CeO2/In2O3. RSC Adv. 2016;6(76):72015–21. 

5. Shao T, Zhang P, Jin L, Li Z. Photocatalytic decomposition of perfluorooctanoic acid in 
pure water and sewage water by nanostructured gallium oxide. Appl Catal B Environ 
[Internet]. 2013;142–143:654–61. Available from: 
http://dx.doi.org/10.1016/j.apcatb.2013.05.074

6. Song Z, Tang H, Wang N, Zhu L. Reductive defluorination of perfluorooctanoic acid by 
hydrated electrons in a sulfite-mediated UV photochemical system. J Hazard Mater 
[Internet]. 2013;262:332–8. Available from: 
http://dx.doi.org/10.1016/j.jhazmat.2013.08.059

7. Gu Y, Liu T, Zhang Q, Dong W. Efficient decomposition of perfluorooctanoic acid by a 
high photon flux UV/sulfite process: Kinetics and associated toxicity. Chem Eng J 
[Internet]. 2017;326:1125–33. Available from: http://dx.doi.org/10.1016/j.cej.2017.05.156

8. Gu Y, Dong W, Luo C, Liu T. Efficient Reductive Decomposition of 
Perfluorooctanesulfonate in a High Photon Flux UV/Sulfite System. 2016; 

9. Gu Y, Liu T, Wang H, Han H, Dong W. Hydrated electron based decomposition of 
perfluorooctane sulfonate ( PFOS ) in the VUV/sulfite system. Sci Total Environ. 
2017;608:541–8. 

10. Esfahani EB, Mohseni M. Fluence-based photo-reductive decomposition of PFAS using 
vacuum UV (VUV) irradiation: Effects of key parameters and decomposition mechanism. 
J Environ Chem Eng. 2021;10(1):107050. 

11. Abusallout I, Wang J, Hanigan D. Emerging investigator series: rapid defluorination of 22 
per-and polyfluoroalkyl substances in water using sulfite irradiated by medium-pressure 
UV. Environ Sci Water Res Technol. 2021;7(9):1552–62. 

12. Qu Y, Zhang C, Chen P, Zhou Q, Zhang W. Effect of initial solution pH on photo-induced 
reductive decomposition of perfluorooctanoic acid. Chemosphere [Internet]. 
2014;107:218–23. Available from: http://dx.doi.org/10.1016/j.chemosphere.2013.12.046

13. Tian H, Gao J, Li H, Boyd S, Gu C. Complete Defluorination of Perfluorinated 
Compounds by Hydrated Electrons Generated from 3-Indole-acetic-acid in 
Organomodified Montmorillonite. Sci Rep [Internet]. 2016;6(May):1–9. Available from: 
http://dx.doi.org/10.1038/srep32949

14. Sun Z, Zhang C, Chen P, Zhou Q, Hoffmann M. Impact of humic acid on the 
photoreductive degradation of perfluorooctane sulfonate (PFOS) by UV/Iodide process. 
Water Res [Internet]. 2017;127:50–8. Available from: 
https://doi.org/10.1016/j.watres.2017.10.010

15. Hori H, Yamamoto A, Koike K, Kutsuna S, Osaka I, Arakawa R. Photochemical 

15



decomposition of environmentally persistent short-chain perfluorocarboxylic acids in 
water mediated by iron(II)/(III) redox reactions. Chemosphere. 2007;68(3):572–8. 

16. Hori H, Hayakawa E, Koike K, Einaga H, Ibusuki T. Decomposition of 
nonafluoropentanoic acid by heteropolyacid photocatalyst H3PW12O40 in aqueous 
solution. J Mol Catal A Chem. 2004;211(1–2):35–41. 

17. Sansotera M, Persico F, Rizzi V, Panzeri W, Pirola C, Bianchi CL, et al. The effect of 
oxygen in the photocatalytic oxidation pathways of perfluorooctanoic acid. J Fluor Chem 
[Internet]. 2015;179:159–68. Available from: 
http://dx.doi.org/10.1016/j.jfluchem.2015.06.019

18. Chen J, Zhang P. Photodegradation of perfluorooctanoic acid in water under irradiation of 
254 nm and 185 nm light by use of persulfate. Water Sci Technol. 2006;54(11–12):317–
25. 

19. Liang X, Cheng J, Yang C, Yang S. Factors influencing aqueous perfluorooctanoic acid 
(PFOA) photodecomposition by VUV irradiation in the presence of ferric ions. Chem Eng 
J [Internet]. 2016;298:291–9. Available from: http://dx.doi.org/10.1016/j.cej.2016.03.150

20. Chen M, Lo S, Lee Y, Kuo J, Wu C. Decomposition of perfluorooctanoic acid by 
ultraviolet light irradiation with Pb-modified titanium dioxide. J Hazard Mater. 
2016;303:111–8. 

21. Qu Y, Zhang C, Li F, Chen J, Zhou Q. Photo-reductive defluorination of 
perfluorooctanoic acid in water. Water Res [Internet]. 2010;44(9):2939–47. Available 
from: http://dx.doi.org/10.1016/j.watres.2010.02.019

22. Park H, Vecitis C, Cheng J, Choi W, Mader B, Hoffmann M. Reductive defluorination of 
aqueous perfluorinated alkyl surfactants: Effects of ionic headgroup and chain length. J 
Phys Chem A. 2009;113(4):690–6. 

23. Zhang CJ, Qu Y, Zhao X, Zhou Q. Photoinduced Reductive Decomposition of 
Perflurooctanoic Acid in Water: Effect of Temperature and Ionic Strength. Clean - Soil, 
Air, Water. 2015;43(2):223–8. 

24. Sun Z, Zhang C, Jiang J, Wen J, Zhou Q, Hoffmann MR. UV/FeⅡNTA as a novel 
photoreductive system for the degradation of perfluorooctane sulfonate (PFOS) via a 
photoinduced intramolecular electron transfer mechanism. Chem Eng J [Internet]. 
2021;427(April 2021):130923. Available from: https://doi.org/10.1016/j.cej.2021.130923

25. Cao M, Wang B, Yu H, Wang L, Yuan S, Chen J. Photochemical decomposition of 
perfluorooctanoic acid in aqueous periodate with VUV and UV light irradiation. J Hazard 
Mater. 2010;179(1–3):1143–6. 

26. Giri R, Ozaki H, Guo X, Takanami R, Taniguchi S. Oxidative-reductive 
photodecomposition of perfluorooctanoic acid in water. Int J Environ Sci Technol. 
2014;11(5):1277–84. 

27. Sansotera M, Persico F, Pirola C, Navarrini W, Di Michele A, Bianchi CL. 
Decomposition of perfluorooctanoic acid photocatalyzed by titanium dioxide: Chemical 
modification of the catalyst surface induced by fluoride ions. Appl Catal B Environ. 
2014;148–149:29–35. 

28. Park H, Vecitis C, Cheng J, Dalleska N, Mader B, Hoffmann M. Reductive degradation of 
perfluoroalkyl compounds with aquated electrons generated from iodide photolysis at 254 
nm. Photochem Photobiol Sci. 2011;10(12):1945–53. 

29. Bentel M, Yu Y, Xu L, Kwon H, Li Z, Wong B, et al. Degradation of Perfluoroalkyl Ether 
Carboxylic Acids with Hydrated Electrons: Structure–Reactivity Relationships and 

16



Environmental Implications. Environ Sci Technol. 2020; 
30. Panchangam S, Lin A, Shaik K, Lin C. Decomposition of perfluorocarboxylic acids 

(PFCAs) by heterogeneous photocatalysis in acidic aqueous medium. Chemosphere 
[Internet]. 2009;77(2):242–8. Available from: 
http://dx.doi.org/10.1016/j.chemosphere.2009.07.003

31. Huang L, Dong W, Hou H. Investigation of the reactivity of hydrated electron toward 
perfluorinated carboxylates by laser flash photolysis. Chem Phys Lett. 2007;436(1–
3):124–8. 

32. Tian H, Gu C. Effects of different factors on photodefluorination of perfluorinated 
compounds by hydrated electrons in organo-montmorillonite system. Chemosphere. 
2018;191:280–7. 

33. Bentel M, Yu Y, Xu L, Li Z, Wong B, Men Y, et al. Defluorination of Per- and 
Polyfluoroalkyl Substances (PFASs) with Hydrated Electrons: Structural Dependence and 
Implications to PFAS Remediation and Management. Environ Sci Technol. 
2019;53:3718–28. 

34. Bao Y, Deng S, Jiang X, Qu Y, He Y, Liu L, et al. Degradation of PFOA Substitute: 
GenX (HFPO-DA Ammonium Salt): Oxidation with UV/Persulfate or Reduction with 
UV/Sulfite? Environ Sci Technol. 2018;52(20):11728–34. 

35. Bao Y, Huang J, Cagnetta G, Yu G. Removal of F–53B as PFOS alternative in chrome 
plating wastewater by UV/Sulfite reduction. Water Res [Internet]. 2019;163:114907. 
Available from: https://doi.org/10.1016/j.watres.2019.114907

36. Qian Y, Guo X, Zhang Y, Peng Y, Sun P, Huang C, et al. Perfluorooctanoic Acid 
Degradation Using UV-Persulfate Process: Modeling of the Degradation and Chlorate 
Formation. Environ Sci Technol. 2016;50(2):772–81. 

37. Li X, Zhang P, Jin L, Shao T, Li Z, Cao J. Efficient photocatalytic decomposition of 
perfluorooctanoic acid by indium oxide and its mechanism. Environ Sci Technol. 
2012;46(10):5528–34. 

38. Guo C, Zhang C, Sun Z, Zhao X, Zhou Q, Hoffmann M. Synergistic impact of humic acid 
on the photo-reductive decomposition of perfluorooctanoic acid. Chem Eng J. 
2019;360(August 2018):1101–10. 

39. Yang S, Sun J, Hu Y, Cheng J, Liang X. Effect of vacuum ultraviolet on ultrasonic 
defluorination of aqueous perfluorooctanesulfonate. Chem Eng J [Internet]. 
2013;234:106–14. Available from: http://dx.doi.org/10.1016/j.cej.2013.08.073

40. Panchangam S, Lin A, Tsai J, Lin C. Sonication-assisted photocatalytic decomposition of 
perfluorooctanoic acid. Chemosphere [Internet]. 2009;75(5):654–60. Available from: 
http://dx.doi.org/10.1016/j.chemosphere.2008.12.065

41. Liu J, Qu R, Wang Z, Mendoza-Sanchez I, Sharma VK. Thermal- and photo-induced 
degradation of perfluorinated carboxylic acids: Kinetics and mechanism. Water Res 
[Internet]. 2017;126:12–8. Available from: https://doi.org/10.1016/j.watres.2017.09.003

42. Zhang L, Cheng J, You X, Liang X, Hu Y. Photochemical defluorination of aqueous 
perfluorooctanoic acid (PFOA) by Fe0/GAC micro-electrolysis and VUV-Fenton 
photolysis. Environ Sci Pollut Res [Internet]. 2016;23(13):13531–42. Available from: 
http://dx.doi.org/10.1007/s11356-016-6539-y

17


