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Table S1 Conduction band (CB), valence band (VB), and energy band gap (Eg) of photocatalysts.

Photocatalyst CB (eV) VB (eV) Eg (eV)

PANI1 -1.9 0.8 2.7

gC3N4
2 -1.1 1.6 2.7

GaP3 -0.97 1.23 2.2

CdSe3 -0.54 1.16 1.7

SiC3 -0.46 2.34 2.8

TiO2
3 -0.25 2.95 3.2

FeTiO3
3 0.1 2.9 2.8

ZnO3 0.15 3.35 3.2

BiOCl4 0.22 3.47 3.25

BiOBr4 0.3 3.06 2.76

WO3
3 0.71 3.41 2.7

Fe2O3
3 0.73 2.93 2.2

CdO3 0.74 2.94 2.2

Table S2 Treatment performance of various photocatalysts for the degradation of dyes.
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Dyes

Contaminant Composite Synthesis method C0 Dose pH Time 

(min)

Light 

source

Efficien

cy (%)

K (min-1) TOC 

(%)

Reusability

PANI@ Er-doped 

ZnO (PEZ)5

Ultrasonic-assisted wet 

impregnation method

7 90  89% 0.01753 -

PS/PANI/CeO2

Core-shell6

In-situ crystallization

0.2 g/L

- 480 min 91.1% 0.33 × 10−3

 

-

Chitosan grafted 

PANI/Cobalt 

tetraoxide (Co3O4) 

nanocube 

nanocomposites7

Oxidative-radical 

copolymerisation

0.3 g/L - 180 min 88% - - 3

Ag/ZnO-ZnS/PANI8 In-situ oxidative 

polymerization
0.05 g/L

95% 0.0295 - 5

ZnO-ZnS/PANI8 Simple coprecipitation 

method followed by in-

situ oxidative 

polymerization

10 mg/L

0.1 g/L 6 90 min

UV light

86% 0.0182 - -

NiO@PANI/RGO9 Microemulsion 

solvothermal process

30 mL of 

10−5 M

8 mg - 11 min sunlight 98% 0.086 - 10

Methylene 

blue

PANI–Fe3O4@ZnO 

core–shell 

microspheres10

Pickering emulsion 

route

10 mg/L 2/3 g/L - 40 min Visible 

light

90.9% - - 7
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La/Cd/PANI BNC11 Reverse micelles micro-

emulsion technique

1.5 × 10-5 

M

100 

mg/L

- 300 min Solar 

light

92.14% - -

Carbon 

nitride/polyaniline/Zn

O12

In-situ polymerization 

and solvent evaporation 

induced assembly (EIA) 

process

60 µL of 

0.2% 

solution

0.5 g/L - 80 min Visible 

light

90% 0.026 - 5

PANI@Bi2O3-

BiOCl13

Oxidative 

polymerization

- - - 120 min Solar 

light

80% 0.012 - 4

TiO2 @CS–PANI14 Chemical 

polymerization 

technique

30mg/L 100mg 11 50 min 92.3% - - 5

Ag/PANI/ZnTiO3
15 Facile sol/gel and 

ultrasonication

0.02 mM 1 g/L - 25 min 95.6% 2.31 × 10−4 - 5

TiO2/Polyaniline/Gra

phene Composites16

Hydrothermal technique 10 mg/L - - 90 min

Visible 

light

97.7% - -

Ag/CoFe2O4/Polyanil

ine (core-shell)17

In-situ polymerization - 0.05 g/L - 300 min solar 

light 

irradiatio

n

Approx. 

85%

0.01085 - 5

ZnO–MoS2-PANI18 Facile Hydrothermal 

synthesis

5 × 10−5 

M

1 g/L - 60 min Natural 

sunlight 

irradiatio

n

99.6% 93.03 × 10
−3 

- 4
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GO/Fe3O4/PANI19 Mechanochemical 

mixing

10 mg/L 0.2 g/L - 60 min Natural 

sunlight 

(700 × 

102 ± 

100 lx)

92% 3.9 × 10−2 - -

ZnFe2O4/TiO2/PANI2

0

- 0.25 g/L - 4 h UV light 98% - - 4

PANI-TiO2/rGO 

hybrid composites21

In-Situ Polymerization
1 x 10-5 M 0.5 g/L - 90 min 90.5% 0.025 - 4

GH/PANI/Ag@AgCl
22

In situ fabrication and 

subsequent photo 

reduction

- - - 120 min 93.2% - - 5

TiO2/Bi2O3/PANI23 Mixing/ stirring 0.5 g/L - 50 min 99.6% 10.4 × 10−2 - 4

Rhodamine B

TiO2/Polyaniline/Gra

phene Composites16

Hydrothermal technique

10 mg/L

5/6 g/L - 30 min

Visible 

light

95% 0.11749 - 5
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PANI/Ag/Ag3PO4
24 Ultrasonication-Assisted 

In-Situ Formation of 

Ag₃PO₄ Nanoparticles 

on PANI

1 g/L - 5 min > 95% - - 5

ZnS/CdS/PANI25 Successive ionic layer 

adsorption and reaction

20 mg/L 0.7 g/L - 135 min Irradiated 

with 

UVA 

CUBE 

400

96.5% 1.7 × 10−2 - -

Polyaniline/BiOCl/G

O26

Oxidative 

polymerization method

5 ppm 0.6 g/L 8 120 min Solar 

light

96% 0.015 - 6

Fe3O4/ZnO/PANI

Core-shell27

Ultrasonic-mediated 

optimization

2 g/L 3 90 min 86% 5.928 × 10
−3

- 5

Cu2O/ZnO-PANI 

(CZP)28

In situ polymerization

30 mg/L

6 30 min 100% 0.1 5

PANI/Fe0 doped 

Bismuth oxychloride 

(BiOCl)29

Facile chemisorption 

method 

50 mg/L 1 g/L 120 min 79.91% 0.0106 3

Congo red

TPU/TiO2/PANI30 Electrospinning 

combined with 

ultrasonic-assisted 

10 mg/L 7 30 min

Visible 

light
99.7% 0.313 10
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nanoparticle deposition 

and in-situ 

polymerization 

Aluminium-doped 

zinc oxide-

polyaniline (PAZ)31

In-situ oxidative 

polymerization

1 × 10-5 

M

0.4 g/L 150 min > 98% 2.61 × 10−2

Rose Bengal

TiO2/PAni/GO 

nanocomposites32

In situ-codeposition and 

oxidation

25 mg/L 1.6 g/L 7 180 min

Visible 

light
99% 22.4 × 10−3

ZnFe2O4/TiO2/PANI2

0

In situ polymerization 0.25 g/L 4 h 98% 4

CPA/N-SWCNTs-

GO-CE/CuO 

nanocomposites

Core-shell33

Chemical oxidative 

copolymerization

10 mg/L 0.05 g/L 6.0 100 min 100% 4

TiO2-DPA-PANI34 Oxidative 

Polymerization

50 mg/L 0.2 g/L 6.5 20 min 99.5% 0.133 3

ZnO/rGO/polyaniline 

ternary 

nanocomposite35

Hydrothermal followed 

by in situ chemical 

oxidation

10 mg/L 0.5 g/L 60 min

UV light 

irradiatio

n

99% 3

Methyl orange

polyaniline-coated 

TiO2/SiO2 nanofiber 

membranes36

In situ polymerization 1.5 mg/L 90 min

Visible 

light

87%  0.021 5
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TiO2 @CS–PANI14 Chemical 

polymerization 

technique

30mg/L 100mg 3 50 min 89.5% 5

Aluminium-doped 

zinc oxide-

polyaniline (PAZ)31

In-situ oxidative 

polymerization

1 × 10-5 

M

0.4 g/L 150 min > 92.5% 1.77 × 10−2

TiO2/Polyaniline/Gra

phene Composites16

Hydrothermal technique 10 mg/L 90 min 98.2% 

Acid Blue-29 

(AB-29)

CdS-Zinc-PANI 

(CZP)

& CdS-TiO2 -

PANI(CTP)37

Chemical precipitation 

method 

0.6mM 1g/L 90 min Visible 

light

89.8% 5.84 × 10−4 5

K-2G dye Polyaniline/dicarbox

yl acid cellulose@ 

graphene oxide38

In situ Polymerization 

Process

100 mg/L 0.13 g/L 6 190 min Visible 

light 

irradiatio

n

97.9% 0.02071 5

Thymol blue TiO2/PAni/GO 

nanocomposites32

In situ-codeposition and 

oxidation

25 mg/L 1.6 g/L 7 180 min Visible 

light

98% 25.2 × 10−3 3
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Table S3 Treatment performance of various photocatalysts for the degradation of pharmaceutically active compounds (PhACs).

PhACs

Contaminant Composite Synthesis method C0 Dose pH Time Light 

source

Efficie

ncy

K (min-1) TOC 

(%)

Reusabi

lity

Safranin-T 

dye

Heulandite/polyanilin

e@ nickel oxide39

Chemical oxidation and 

ultrasonic processing

10 mg/L 0.25 g/L 6 30 min Solar 

light

100% 

(100% 

of 5 

mg/l dye 

was 

removed 

after 

only 1 

min)

0.164 5
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MIL-88B@COF-

200@10%PANI40

Self-assembly 

method

50 mg/L 1/3 g/L 120 min 97.2% 0.0303 69.5 5

PANI@MoO3@Fe3

O4
41

In situ 

polymerization

5 mg/L 500 

mg/L

5 30 min 82.1% 0.037

PANI/CoFe2O4/ 

WO3
42

Microwave-assisted 

ionic liquid

10 mg/L 0.025 

g/L

50 min

Visible 

light

99.1% 0.0557 6Tetracycline

ZnO–MoS2-PANI18 Facile 

Hydrothermal 

synthesis

1× 10−5 M 1 g/L 60 min Natural 

sunlight 

irradiation

94.5% 

Tetracycline 

hydrochloride 

(TCH) 

g-C3N4/PANI/α-

MnO2
43

Chemical 

polymerization

50 mg/L 60 min 96% 0.253 5

Ibuprofen PANi@carbon 

nanotubes/stainless 

steel44

In situ 

polymerization

10 mg/L 5 35 min 76% 0.0419 5

Clozapine PANI/LaFeO3/CoF

e2O4
45

Ultrasonication 

followed by in-situ 

polymerization

50 ppm 0.3 g/L 6 120 min 92% 0.0248 37.4 5

Clavulanate 

potassium

PANI-rGO-ZnO46 In situ 

polymerization

0.1 g 100 min 47% 0.0055

Thiamphenicol MIL-

100(Fe)/PANI + H2

O2
47

In situ 

electrochemical 

deposition

20 mg/L 120 min

Visible 

light 

irradiation

100% 0.0239 6
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PAN@ZnONPs/M

OF48

In situ 

polymerization 

under ice bath

5 mg/L 0.008 

g/L

7 70 min 97.3% 0.0503 10

rGO/Ag3PO4/PANI
49

In-situ precipitation 

followed by 

hydrothermal 

method

0.4 g/L 15 min 86.2% 0.0639 4

Ciprofloxacin

CN-PANI-CQDs50 In situ 

polymerization

10 mg/L

1 g/L 6.1

2

90 min 87.6% 0.1020 75.1 5

17β-estradiol C-PANI/BiOBr51 Chemical 

precipitation

3 mg/L 0.5 g/L 40 min 300 W 

xenon lamp

100% 0.0922 5

Table S4 Treatment performance of various photocatalysts for the degradation of phenolic compounds.
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Phenolic compounds

Contaminant Composite Synthesis method C0 Dose pH Time Light source Efficiency K (min-1) TOC (%) Reusability

BiOCl/WO3@Pol

yaniline52

Co-precipitation 

followed by heating

25 mg/L 0.5 g/L 5 Natural 

sunlight 

illumination

99.7% 0.021 4

ZnO-

ZnS@polyaniline 

nanohybrid53

In-Situ Oxidative 

Polymerization

50 mg/L 0.5 g/L 89% 0.0078 32-

Chlorophenol

WO3/WS2/PANI54 Hydrothermal 

method

10 mg/L 0.25 g/L 5

240 

min
Visible light 

irradiation
100% 0.012 5

4 

Chlorophenol

carbon 

nitride/polyaniline

/ZnO12

In-situ 

polymerization and 

solvent evaporation 

induced assembly 

(EIA) process

120 µL of 

0.2% 

solution

0.5 g/L 120 

min

Visible light 50% 0.0049 5

BPA PANI/TiO2–

graphene 

hydrogel55

Chemical reduction 40 mg/L 0.4 g/L 40 

min

UV light More than 

99%

5

Tetrabromobis

phenol A

g-C3N4- and 

polyaniline-co-

modified TiO2 

nanotube arrays56

Electrochemical 

polycondensation 

with dip coating

10 mg/L 3 120 

min

Visible light 94% 10

Bisphenol A rGH-PANI/TiO2
57 hybridization process 10 mg/L 4.5 UV light 61.2%, 5
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and 2,4-

dichlorophenol

and a water bath 

approach

and 

3.5 

h, 

respe

ctivel

y

56%

Phenol

Nitrophenol

Ag3PO4@MWCN

Ts@PANI58

In situ precipitation 25 mg/L;

20 mg/L

0.5 g/L 20 

min

Visible light 100%

100%

0.35  83.59 5

Ag3PO4/PANI/Cr:

SrTiO3
59

In-situ precipitation 25 mg/L 0.5 g/L 18 m

in

100% 0.57  89.60 5

PANI@g-

C3N4/ZnFe2O4
60

In situ oxidative 

polymerization 

method

20 ppm 10 g/L 120 

min

85.1% 0.0085 4

CN-PANI-

CQDs50

In situ 

polymerization 

followed by an ultra-

sonication

10 mg/L 1 g/L 70 

min

45.6% 0.0356

BiVO4-GO-TiO2-

PANI61

One-pot 

hydrothermal 

reaction

10 mg/L 0.6 g/L 3 h

Visible light

80% 0.86 × 10−3 5

s-PANI@g-

C3N4/GN1%62

In situ oxidative 

polymerization

50 mg/L 2/3 g/L 7 h 100%  0.437

Phenol

rGH-PANI/TiO2
57 Hybridization 10 mg/L 8 h UV light 42% 5
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Table S5 Treatment performance of various photocatalysts for degradation of other miscellaneous compounds.

Others

Contaminant Composite Synthesis C0 Dose pH Time Light Efficiency K (min-1)  (TOC%) Reusability

process and water 

bath approach
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method source

EDTA 

(Ethylenediam

inetetraacetic 

acid) 

Fe3O4@PANI/

TiO2
63

in situ chemical 

oxidative 

polymerization

20 

mg/L

0.6 

g/L

135 

min

Visible 

light

94% 1.97 × 10–2 88.12 6

Diethyl 

phthalate

PANI/CNT/Ti

O2
64

Sol/gel method 

and 

hydrothermal 

method

5 (sol/gel)

7 

(hydrothe

rmal)

120 

min

Simulated 

solar light

59.0%- 

sol/gel 

method

67.4%-

hydrotherm

al method

 9.0 × 10−3 5

NO3 − to N2 Cu0 /Cu2O-

PANI-CNTs65

Combination of 

in situ 

polymerization 

and liquid phase 

reduction

20 

mg/L

4 g/L 7 180 

min

1000-W 

high 

pressure 

mercury 

lamp

100% 4

Benzene TiO2/MWCNT

/Pani66

In-situ 

polymerization

700 

mg/L

1.5 

g/L

6 80 

min

Visible 

light

84.9% 0.00035 4

TiO2-WO3 

nanocube-

polyaniline67

Hydrothermal 

followed by 

coating

15 

ppm

5.8 79.3% 3

Cr (VI)

TPU/TiO2/PA

NI30

Electrospinning 

combined with 

10 

mg/L

3 25 

min

Visible 

light
99% 0.128 10
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ultrasonic-

assisted 

nanoparticle 

deposition and 

in-situ 

polymerization

CeO2/SnS2/PA

NI68 

Ultrasonication 50 

mg/L

1 g/L 5.3 180 

min

99% 0.034 4

Monocrotopho

s (MCP) 

Ag3PO4/polya

niline@g-

C3N4
69

Solvothermal 

Synthesis 

15 

mg/L

0.08 

g/L

5 50 

min

99.6% 7

Triclopyr (TC) TiO2/Bi2O3/PA

NI23

Mixing 10 

mg/L

0.5 

g/L

120 

min

Visible 

light

76.1% 1.5 × 10−2 4

Diazinon Co2TiO4/CoTi

O3/Polyaniline
70

Sol/gel method 20 

mg/L

50 mg 6 120 

min

Visible 

light

98.3% 6

Chlorpyrifos CuO/TiO2/PA

NI71

In situ 

polymerization

5 

mg/L

0.45 

g/L

7 90 

min

Visible 

light

95% 5

Diuron ZnR@CGR/P

ANI72

Ultrasonic 

method

10 

mg/L

2 g/L 3 40 

min

Visible 

light

100% 5

Glyphosate PANI/ZnWO4/

WO3
73

Ionic liquid 

(IL)-assisted in 

situ oxidative 

10 

mg/L

0.025 

g/L

7 60 

min

Visible 

light

98.4% 0.0707  90.3 5
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polymerization
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