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Table S1. The performance of graphene/TiO2 composite in degradation of organic dyes. 

Composite/method 
Dye/concentration Light Degradation 

performance 

Refer. 

GO/F-TiO2 composite MB(10mg/L) 250W-Hg lamp 96% in 96min 1 

GO-wrapped TiO2 nanoparticles  MB(2.7×10-2 mM) 450W-Xenon lamp  Rate constant: 3.41×10−2 

min−1 

2 

G-TiO2 composite MB(1.56×10-3 M) 500W-Hg lamp Rate constant: 0.211 min−1 3 

TiO2-GO Hydrogel(TGH). MB(10ppm) 300W-Hg lamp  4 

TiO2/GO porous composite  MB(10mg/L) 50W-Xenon lamps 96% in 150 min 5 

rGO/TiO2 nanocomposite MB(10mg/L) UV-vis  94.2% in 30 min 6 

N,S co-doped rGO/TiO2 MB(3.12×10−5M) 

CR(3.12×10−5M) 

RO16(3.12×10-5M) 

500 W- 

Tungsten lamp 

93% for CR in 50 min, 95% 

for MB in120 min; 96% for 

RO16 in 120 min 

7 

Ag/TiO2/rGO composite MB(10mg/L) 200W fluorescence 

xenon lamp 

53% in 4h 

 

8 

Oxygen deficient TiO2-

graphene quantum dot hybrid 

MB(8mg/L) Xe-lamp visible ligh 97% in 120 min 9 

TiO2/GO nanocomposite by 

liquid phase deposition  

MB (0.1g/L) 

Ciprofloxacin (0.1g/L) 

UV-visible  

 

98.67% MB in 45 

min；96.73% ciprofloxacin in 

60 min 

10 

GR-TiO2 composites MO(10mg/L) 400 W Halogene- 

tungsten lamp 

Rate constant: 5.66×103 min−1 11 

TiO2-graphene by 

electrospinning 

MO UV-light  46% in 3h 12 

Graphene/TiO2 hybrid Rh B Mercury lamp Rate constant (k=0.128 min–1) 13 

Graphene/mesoporous hollow 

TiO2 nanospheres  

Rh B(20ppm) 11W-Mercury lamp 91% in 90 min 14 
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Graphene/Pd/TiO2 

Nanocomposites 

RhB(10ppm) 400W Mercury lamp 90% in 40 min 15 

TiO2@rGO composite Rh 6G(20mg/L) 300W mercury lamp k = 0.0717 min−1 (120 min) 16 

Fe-TiO2/rGO RhB(20mg/L) 150 W Xe lamp 91% in 120 min 17 

RGO-3DGN-TiO2 Phenol UV-light irradiation 33×10−2 min−1 18 

TiO2/Graphene composite NO(1ppm) 8W UV light   NO decrease (~52%); NOx 

removal (~43%) 

19 

P25-graphene (P25-GR) NAs (0.1g/L) 12 W ultraviolet lamp P25-GR-1%: 80 min 20 

TiO2/GO composite Yellow 145 Ultraviolet-visible 

light lamps  

TiO2/GO was almost twice as 

high as that of TiO2 

21 

Table S2. The performance of graphene/ZnO composite in degradation of organic dyes. 

Composite/method 
Dye/concentration Light  Degradation  

performance 

Refer. 

GO/ZnO hybrid thin films 
MB/3M 

250 W mercury 

lamp 

4 cm2 of ZnO nanorod-1 wt% GO thin 

films: 99% MB in 450 min 

22 

3D graphene/ZnO nanorods  

by CVD and hydrothermal 

MO/0.1mM UV light-300W 120mg/20ml G/ZnO composite,  

92% after 3h 

23 

ZnO quantum dot/GO  

 by chemical method 

MO/1.5x10-4 M UV light-100W  

 

Entirely degrading MO in 30 min 
24 

ZnO-GO composite  

by chemical corrosion 

MO/5.0x10-5 M UV-VIS, 300W 

xenon lamp, 

20.15mW/cm-2 

 87% in 180 min, 8 mg photocatalyst 
25 

Cu-coated ZnO/rGO  

microwave-assisted 

hydrothermal  

MB/10 ppm 40W UV light 98% in 120 min 
26 

ZnO-GO 

by microwave ultrasound 

MB/0.045mg/ml UV Hg lamp 

λmax=365nm 

70% in 70 min 
27 

ZnO/GO by electrochemical 

deposition  

MB/1 µM  4W UV lamp 60% in 120 min 
28 

ZnO on NGO  

by in-situ growth 

MB/10 mg/L Xenon lamp-300W   99% in 120 min  
29 

ZnO/GO 

by solvothermal 

MB/1 mmol UV light-40W 98.5% in 15 min 
30 

ZnO nanoparticles/rGO by one-

step photochemical method 

MB/0.01 g/L UV lamp, 

UV-VIS-300 W  

10 mg, 99% and 90% in 120 min  

by UV and visible light  

31 

ZnO/NG material by in-situ 

thermal precipitation 

MB/100 mg/L 300W-UV lamp 

300W xenon lamp) 

100 mg, 96% in 30 min by UV light; 

93.2% in 120 min by visible light  

32 

N-doped ZnO/GO 

by microwave reactor 

MB/30 ppm 200 W-UV lamp; 

50W halogen lamp  

98% in 35 min by UV,  

93% by visible light 

33 

rGO/ZnO hollow sphere  

by ultrasonic treatment 

MB/1×10−5mol/L 500 W mercury 

lamp 

20 mg, 100% in 1.5h 
34 
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ZnO/GO by ultrasonic  

assisted precipitation method 

MB/25 ppm a400 W halogen 

lamp  

0.1g, 86.9% in 105 min 
35 

ZnO/GO  

by chemical precipitation 

MB/1×10−5mol/L 300 W-Xe lamp 

 

50 mg, 100% in 100 min  
36 

ZnO-GO by solvent milling and 

annealing  

MB/20 ppm 400-W halide lamp 15 mg, 100% in 70 min 
37 

ZnO microsphere/rGO by 

solution method 

MB/10mg/L 300W xenon lamp 

(200-400 nm) 

0.2 g; maximum degradation  

rate of ~0.21 min−1 

38 

Graphene quantum dots/ZnO 

nanorods 

MB/1×10−5mol/L Natural 

sunlight  

20 mg; 95% in 70 min 
39 

ZnO nanoparticles/rGO surface  

by photochemical reaction 

MB/0.01g/L 300 W xenon 

lamp  

10 mg; 60% in 2h 
40 

ZnO nanoparticles/rGO MB/1×10−5 mol/L 8W-UV lamp k = 0.098 min−1 
41 

Flower-like ZnO/GO  

by chemical precipitation 

MB/5.0×10−5 mol/L 300W-Xe light  

 

80 mg; 98.1% in 60 min 
42 

Ag NPs/ZnO NRs/3DG  

by hydrothermal deposition 

MB/10 ppm 15W-UV 

irradiation; 8 W-

LED lamp 

43% by visible illumination; 40% 

under UV light  

43 

TiO2 nanorod 

array/graphene/ZnO by chemical 

deposition method 

MB/5 mg/L 300W xenonarc 

lamp 

82% 
44 

ZnS-ZnO/Graphene by solid-

phase method 

RhB/1×10−5 mol/L 400W halide lamp  10 mg; 99% in 90 min  
45 

ZnO NR/rGO by low 

temperature chemical method 

 RhB/2.0×10−5 

mol/L 

300W xenon 

Lamp 

5 mg; 97% in 140 min 
46 

G-ZnO NCs by chemical 

precipitation 

RhB/1×10−5M UV-VIS 

λmax = 660nm 

100% in 90 min 
47 

Flower-like ZnO/rGO  RhB/1×10−5 mol/L 500W Xe lamp 50 mg; 100% in 40 min 
48 

rGO-ZnO   UV-light 98.9 % in 60 min 
49 

Core-shell structure 

ZnO/graphene  

by solvothermal 

RhB/10 mg/L 300W xenon lamp 

 

50 mg; 98.5% in 35 min 
50 

ZnO/3D rGO foam by one-step 

hydrothermal method 

RhB/5 ppm High-pressure Xe 

lamp 

95% in 150 min 
51 

Oval-shaped graphene/ZnO 

quantum dots by hydrothermal 

method 

2-nitroaniline 

7.5x10-4M 

UV light 100% in 35 min 
52 

ZnO nanorods/rGO by 

solvothermal method 

Orange II 

10 mg/L 

Solar light 

irradiation  

99% in 150 min 
53 
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Table S3. The performance of graphene/SnO2 composite in degradation of organic dyes. 

Composite/method 
Dye/concentration Light  Degradation 

performance 

Refer. 

SnO2 nanorods-GR RhB(5×10-5M) 12 W UV lamp 94% in 60 min 
54 

SnO2/GO RhB(10mM) white light(100 

W) 

86% in 360 min 
55 

SnS2-SnO2/rGO RhB(100mg/L) 500 W Xenon 

lamp 

95.9% RhB in 30 min 
56 

Fe-doped SnO2/rGO RhB(5.1-6.0m) 0.2 W visible 

light  

93% RhB in 2h 
57 

rGO/SnO2 nanocomposite RhB(10ppm) UV light 

solar light 

100% RhB in 25 min 

98%RhB in 50 min 

58 

SnO2/GO nanocomposite MO(20mg/L)、RhB(20mg/L

) 

300W mercury 

lamp 

95% MO in 40 min 

97% RhB in 60 min 

59 

SnO2/rGO-HM MB(10mg/L) 

RhB(10mg/L) 

UV light Rh B in 40 min 

MB in 20 min  

60 

SnO2/GO microspheres MO(8mg/L) 300 W mercury 

lamp 

IO-SnO2/G-0.06 

the best photocatalytic effect 

61 

SnO2@GO nanocomposites MO(20mg/L) UV-light  100% in 120 min 
62 

SnO2 aerogel/rGO 

Nanocomposites 

MO(1×10-5M) UV lamp(40W) 84% in 60 min 
63 

SnO2 dense layers on rGO  PNP(0.02g/L) UV tube-like 

lamp (8 W) 

95.6% in 6 h 
64 

Au-SnO2-rGO ternary 

nanoheterojunction 

Clothianidin(1.0mg/L) 30W UV-LED 

light 

97% in 120 min 
65 

SnO2/GQDs composites NO(600ppb) Xe lamp  57% in 30min 
66 
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Table S4. The performance of graphene/WO3 composite in degradation of organic dyes. 

Composite/method 
Dye/concentration Light Degradation 

performance 

Refer. 

Few-layer GO/WO3 thin films by  

nano-particle deposition system 

MB(5ppm) 100W halogen 

lamp 

37% in 2 h 67 

WO3-GO nanocomposite MB(20ppm) 

IC(20ppm) 

Sunlight 97.03% MB in 150 min 

95.43% IC in 120 min 

68 

WO3/RGO composites by 

solvothermal method. 

MB(15mg/L) 350 W Xenon 

lamp 

94.1% in 150 min 69 

Mesoporous WO3-GO MB(0.01mol/L) 250 W visible 

lamp 

90% in 70 min; Pt/WO3-GO 

nanocomposites: 94% in 70 min 

70 

WO3 nanorods-GO  MB(10mg/L) 400W visible 

light 

80% in 5 h 71 

WO3 nanorods @GO 

nanocomposites 

MO(0.025g/L) Xenon lamp 

(150W) 

92.7% in 120 min 72 

Table S5. The performance of graphene/Fe2O3 composite in degradation of organic dyes. 

Composite/method 
Dye/concentration Light Degradation 

performance 

Refer. 

α-Fe2O3/GO RhB(10 mg/L) 350 W Xe light 98% in 20 min 73 

α-Fe2O3 nanorod/RGO 10 ppm phenol visible-light  67 % phenol in 2 h 74 

γ-Fe2O3/GO MO solar irradiation 98% MO in 60 min 75 

Fe2O3/RGO nanocomposite 4-Nitrophenol dye(10 

mg/L) 

Visible light  100% 4-Nitrophenol dye in 50 min 

 

76 

Fe2O3/N-GO(MNG) MB(40 mg/L) 500W Xe lamp MNG(0.5):100% MB in 240 min 77 
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Table S6. The performance of graphene/other metal oxides in degradation of organic dyes. 

Composite/method 
Dye/concentration Light  Degradation 

performance 

Refer. 

Gu2O-RGO by in-situ reduction RhB 10mg/L 500W Xe lamp 98.9% in 150 min 78 

Cu2O/rGO-x 

by wetchemical method 

SMX 5mg/L 

MB 5mg/L 

 

300W Xe lamp SMX: 50% in 120 min 

MB: 100% in 40 min  

79 

Cu2O/RGO 

by chemical precipitation 

Methylthionine chloride 

10mg/L 

 11W LED lamp 55% in 200 min  
80 

graphene oxide–CeO2 nanocubes 

By a one-step hydrothermal route 

MB 1×10-5M 500W mercury 

lamp  

UV-light 90 min 87% 
81 

Graphene -V2O5 

by solution mixing method 

MB  Mercury lamp UV light k = 0.94 ± 0.047 

visible light k = 1.54 

Sunlight k = 2.2 ± 0.11  

82 

rGO-V2O5 MB 50 mL  Mercury lamp    85% in 225 min 
83 

p-type NiO/n-type GO MB 50mg/L 500 W mercury 

lamp 

97% in 150 min  
84 

GO wrapped α-MoO3 MB 30M Sun light 78.89% in 75 min 85 

Graphene nanocluster /Nb2O5 

nanofibers 

MO 20mg/L 400 W halide lamp 1gk−1=0.5470 h−1 
86 

3D porous graphene-Co3O4 

by freeze-drying  

MO 20mg/L 500W xenon lamp  88.9% in 50 min  
87 
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Table S7. The performance of graphene-based ternary composite in degradation of organic dyes. 

Composite/method Dye/concentration Light  Degradation performance Refer. 

Ternary TiO2/WO3/graphene RhB/ 50 mg g-1  UV  95% in 25 min 
88 

Graphene-Ag/ZnO ternary composite 

by solvothermal method 

MB/ 20mg/L 

RhB/ 20mg/L 

MO/ 20mg/L 

400W Metal 

halogen lamp   

MB r = 1.16×102 

RhB r = 0.78 

MO r = 0.56 

89 

TiO2NSAs / graphene / Cu2O on carbon 

fiber 

20 ml RhB solution (10 

mg/L). 

500 W Xe lamp  

 

80% in 180 min   90 

BiVO4/RGO/Ag3PO4 

by sequential deposition 

10 mg/L RhB  

5 mg/L 4-NP 

500 W xenon 

lamp 

98.2% RhB in 45 min; 

82.1% 4-NP in 45 min 

91 

BiVO4/Mn-Znferrite(Mn1-

xZnxFe2O4)/rGO by calcination and 

reduction method 

RhB 5.0 mg/L 500 W Xe lamp 

 

96.0% in 1.5 h  
92 

50%BiOCl/BiOI/RGO 

by solvothermal route 

RhB 10 mg/L  350 W Xe lamp 51.1% in 5 min 
93 

Z-scheme g-C3N4/RGO/BiVO4 

by hydrothermal method  

RhB 20 mg L−1 300 W Xeon  

arc lamp  

100% in 20 min 

 Rate constant = 1.537 

94 

TiO2/CNTS/RGO  

by one-pot pyrolysis method 

RhB 10 mg L-1  300W Xenon 

lamp 

 k = 0.00689min−1 
95 

RGO-Ag/TiO2 Bisphenol A 

 

500W tungsten 

halogen lamp 

40.0% in 6 h 
96 

ZnO/COFe2O4/graphene MB 5 mg/L  12 W UV lamp   98.9% in 2 h  
97 

RGO/BiVO4/TiO2   

hydrothermal method 

MB 10 ppm 500 W halogen 

lamp  

Rate constant 

4.59×10−1min−1 

98 
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ZnO@ZnS/GR  

by solid thermal synthesis 

MB 

MO 

 400W  

Metal halide 

lamp  

99% MB and 97.5% MO 

 in 150 min 

45 

ZnO@ZnS hollow dumbbells-graphene 

by hydrothermal reaction  

MO 10 ppm High pressure 

mercury lamp 

K = 0.019 min−1   99 

Ni/graphene/Au/ZnO  

by hydrothermal method 

MO 20mg/L  300w mercury 

lamp 

 90% in 3 h 
100 

Fe-Cu-ZnO/GO composites 

by sol-gel method 

Dark green  

50 mg/L 

23W visible 

lamp  

          99.28 % in 90 min  
101 

Eu3+-ZnO/Bi2O3 on the surface of GO 

sheets  

2,4-dimethyl phenol 

(DMP) 

400W halogen 

lamp  

         98 % DMP in 100 min 

 

102 

Cu2O/SnO2/graphene(CSG)  

by simple sol-gel growth method 

50 mg L-1 pendimethaln 

solution 

500W xenon 

lamp 

99% in 3 h   103 

Cu2O/RGO/In2O3 MB 10 mg L-1  300 W Xe-lamp 95.1% in 2 h  
104 

Fe3O4@V2O5/rGO Bismarck Brown 

Acid Orange 0.2mM 

400W visible 

lamp, 125 W UV  

sunlight BB, AO 32% and 26% in 70-

80 min 

  105 

Indigo-rgo/WO3/graphene  

by hydrothermal method 

MB 10ppm 

 

Sunlight pH 11.0 with 30mg of catalyst. 

80.41% 

106 

Z-scheme BiVO4/RGO/Ag3PO4/Ag TC 0.5 g/L 300W Xe lamp pH 6.75: 94.96% in 60 min 
107 



  

Catalysts 2020, 10, x; doi: FOR PEER REVIEW www.mdpi.com/journal/catalysts 

References 

1. Dai, K.; Lu, L.; Liu, Q.; Zhu, G.; Liu, Q.; Liu, Z., Graphene oxide capturing surface-fluorinated TiO2 nanosheets for 

advanced photocatalysis and the reveal of synergism reinforce mechanism. Dalton Transactions 2014, 43 (5), 2202-

2210. 

2. Lee, J. S.; You, K. H.; Park, C. B., Highly Photoactive, Low Bandgap TiO2 Nanoparticles Wrapped by Graphene. 

Advanced Materials 2012, 24 (8), 1084-1088. 

3. Lui, G.; Liao, J.-Y.; Duan, A.; Zhang, Z.; Fowler, M.; Yu, A., Graphene-wrapped hierarchical TiO2 nanoflower 

composites with enhanced photocatalytic performance. Journal of Materials Chemistry A 2013, 1 (39), 12255-12262. 

4. Zhang, Z.; Xiao, F.; Guo, Y.; Wang, S.; Liu, Y., One-Pot Self-Assembled Three-Dimensional TiO2-Graphene Hydrogel 

with Improved Adsorption Capacities and Photocatalytic and Electrochemical Activities. ACS Applied Materials & 

Interfaces 2013, 5 (6), 2227-2233. 

5. Yang, Y.; Xu, L.; Wang, H.; Wang, W.; Zhang, L., TiO2/graphene porous composite and its photocatalytic degradation 

of methylene blue. Materials & Design 2016, 108, 632-639. 

6. Haldorai, Y.; Rengaraj, A.; Kwak, C. H.; Huh, Y. S.; Han, Y.-K., Fabrication of nano TiO2@graphene composite: 

Reusable photocatalyst for hydrogen production, degradation of organic and inorganic pollutants. Synthetic Metals 2014, 

198, 10-18. 

7. Brindha, A.; Sivakumar, T., Visible active N, S co-doped TiO2/graphene photocatalysts for the degradation of hazardous 

dyes. Journal of Photochemistry and Photobiology A: Chemistry 2017, 340, 146-156. 

8. Zhao, W.; Zhang, Z.; Zhang, J.; Wu, H.; Xi, L.; Ruan, C., Synthesis of Ag/TiO2/graphene and its photocatalytic 

properties under visible light. Materials Letters 2016, 171, 182-186. 

9. Rajender, G.; Kumar, J.; Giri, P. K., Interfacial charge transfer in oxygen deficient TiO2-graphene quantum dot hybrid 

and its influence on the enhanced visible light photocatalysis. Applied Catalysis B: Environmental 2018, 224, 960-972. 

10. Khan, S. A.; Arshad, Z.; Shahid, S.; Arshad, I.; Rizwan, K.; Sher, M.; Fatima, U., Synthesis of TiO2/Graphene oxide 

nanocomposites for their enhanced photocatalytic activity against methylene blue dye and ciprofloxacin. Composites 

Part B: Engineering 2019, 175, 107120. 

11. Khalid, N. R.; Ahmed, E.; Hong, Z.; Sana, L.; Ahmed, M., Enhanced photocatalytic activity of graphene–TiO2 

composite under visible light irradiation. Current Applied Physics 2013, 13 (4), 659-663. 

12. Zhu, P.; Nair, A. S.; Shengjie, P.; Shengyuan, Y.; Ramakrishna, S., Facile Fabrication of TiO2–Graphene Composite 

with Enhanced Photovoltaic and Photocatalytic Properties by Electrospinning. ACS Applied Materials & Interfaces 

2012, 4 (2), 581-585. 

13. Liang, Y.; Wang, H.; Sanchez Casalongue, H.; Chen, Z.; Dai, H., TiO2 nanocrystals grown on graphene as advanced 

photocatalytic hybrid materials. Nano Research 2010, 3 (10), 701-705. 

14. Zhang, J.; Zhu, Z.; Tang, Y.; Feng, X., Graphene encapsulated hollow TiO2 nanospheres: efficient synthesis and 

enhanced photocatalytic activity. Journal of Materials Chemistry A 2013, 1 (11), 3752-3756. 

15. Safajou, H.; Khojasteh, H.; Salavati-Niasari, M.; Mortazavi-Derazkola, S., Enhanced photocatalytic degradation of dyes 

over graphene/Pd/TiO2 nanocomposites: TiO2 nanowires versus TiO2 nanoparticles. Journal of Colloid and Interface 

Science 2017, 498, 423-432. 

16. Pu, S.; Zhu, R.; Ma, H.; Deng, D.; Pei, X.; Qi, F.; Chu, W., Facile in-situ design strategy to disperse TiO2 nanoparticles 

on graphene for the enhanced photocatalytic degradation of rhodamine 6G. Applied Catalysis B: Environmental 2017, 

218, 208-219. 



Catalysts 2020, 10, x FOR PEER REVIEW 2 of 15 

 

17. Isari, A. A.; Payan, A.; Fattahi, M.; Jorfi, S.; Kakavandi, B., Photocatalytic degradation of rhodamine B and real textile 

wastewater using Fe-doped TiO2 anchored on reduced graphene oxide (Fe-TiO2/rGO): Characterization and feasibility, 

mechanism and pathway studies. Applied Surface Science 2018, 462, 549-564. 

18. Zhang, J.; Li, S.; Tang, B.; Wang, Z.; Ji, G.; Huang, W.; Wang, J., High Photocatalytic Performance of Two Types of 

Graphene Modified TiO2 Composite Photocatalysts. Nanoscale Research Letters 2017, 12 (1), 457. 

19. Trapalis, A.; Todorova, N.; Giannakopoulou, T.; Boukos, N.; Speliotis, T.; Dimotikali, D.; Yu, J., TiO2/graphene 

composite photocatalysts for NOx removal: A comparison of surfactant-stabilized graphene and reduced graphene 

oxide. Applied Catalysis B: Environmental 2016, 180, 637-647. 

20. Liu, J.; Wang, L.; Tang, J.; Ma, J., Photocatalytic degradation of commercially sourced naphthenic acids by TiO2-

graphene composite nanomaterial. Chemosphere 2016, 149, 328-335. 

21. Guimarães de Oliveira, A.; Nascimento, J. P.; de Fátima Gorgulho, H.; Martelli, P. B.; Furtado, C. A.; Figueiredo, J. L., 

Electrochemical synthesis of TiO2/Graphene oxide composite films for photocatalytic applications. Journal of Alloys 

and Compounds 2016, 654, 514-522. 

22. Rokhsat, E.; Akhavan, O., Improving the photocatalytic activity of graphene oxide/ZnO nanorod films by UV 

irradiation. Applied Surface Science 2016, 371, 590-595. 

23. Cai, R.; Wu, J.-g.; Sun, L.; Liu, Y.-j.; Fang, T.; Zhu, S.; Li, S.-y.; Wang, Y.; Guo, L.-f.; Zhao, C.-e.; Wei, A., 3D 

graphene/ZnO composite with enhanced photocatalytic activity. Materials & Design 2016, 90, 839-844. 

24. Tayyebi, A.; outokesh, M.; Tayebi, M.; Shafikhani, A.; Şengör, S. S., ZnO quantum dots-graphene composites: 

Formation mechanism and enhanced photocatalytic activity for degradation of methyl orange dye. Journal of Alloys and 

Compounds 2016, 663, 738-749. 

25. Xu, J.; Cui, Y.; Han, Y.; Hao, M.; Zhang, X., ZnO–graphene composites with high photocatalytic activities under visible 

light. RSC Advances 2016, 6 (99), 96778-96784. 

26. Hsieh, S.-H.; Ting, J.-M., Characterization and photocatalytic performance of ternary Cu-doped ZnO/Graphene 

materials. Applied Surface Science 2018, 427, 465-475. 

27. Víctor-Román, S.; García-Bordejé, E.; Hernández-Ferrer, J.; González-Domínguez, J. M.; Ansón-Casaos, A.; Silva, A. 

M. T.; Maser, W. K.; Benito, A. M., Controlling the surface chemistry of graphene oxide: Key towards efficient ZnO-

GO photocatalysts. Catalysis Today 2019. 

28. Pruna, A.; Wu, Z.; Zapien, J. A.; Li, Y. Y.; Ruotolo, A., Enhanced photocatalytic performance of ZnO nanostructures 

by electrochemical hybridization with graphene oxide. Applied Surface Science 2018, 441, 936-944. 

29. Zhang, D.; Zhao, Y.; Chen, L., Fabrication and characterization of amino-grafted graphene oxide modified ZnO with 

high photocatalytic activity. Applied Surface Science 2018, 458, 638-647. 

30. Atchudan, R.; Edison, T. N. J. I.; Perumal, S.; Karthikeyan, D.; Lee, Y. R., Facile synthesis of zinc oxide nanoparticles 

decorated graphene oxide composite via simple solvothermal route and their photocatalytic activity on methylene blue 

degradation. Journal of Photochemistry and Photobiology B: Biology 2016, 162, 500-510. 

31.Xue, B.; Zou, Y., High photocatalytic activity of ZnO–graphene composite. Journal of Colloid and Interface Science 

2018, 529, 306-313. 

32. Jin, X.; Ma, Z.; Liu, G.; Hu, D.; Song, C.; Huang, Q., In-situ ionothermal precipitation of well-dispersed ZnO 

nanoparticles onto 2-dimension neat graphene sheets with excellent photocatalytic activity. Journal of Environmental 

Chemical Engineering 2020, 8 (4), 104030. 

33. Ramos-Corona, A.; Rangel, R.; Alvarado-Gil, J. J.; Bartolo-Pérez, P.; Quintana, P.; Rodríguez-Gattorno, G., 

Photocatalytic performance of nitrogen doped ZnO structures supported on graphene oxide for MB degradation. 

Chemosphere 2019, 236, 124368. 



Catalysts 2020, 10, x FOR PEER REVIEW 3 of 15 

 

34. Luo, Q.-P.; Yu, X.-Y.; Lei, B.-X.; Chen, H.-Y.; Kuang, D.-B.; Su, C.-Y., Reduced Graphene Oxide-Hierarchical ZnO 

Hollow Sphere Composites with Enhanced Photocurrent and Photocatalytic Activity. The Journal of Physical Chemistry 

C 2012, 116 (14), 8111-8117. 

35. Zarrabi, M.; Haghighi, M.; Alizadeh, R., Sonoprecipitation dispersion of ZnO nanoparticles over graphene oxide used 

in photocatalytic degradation of methylene blue in aqueous solution: Influence of irradiation time and power. 

Ultrasonics Sonochemistry 2018, 48, 370-382. 

36. Gayathri, S.; Jayabal, P.; Kottaisamy, M.; Ramakrishnan, V., Synthesis of ZnO decorated graphene nanocomposite for 

enhanced photocatalytic properties. Journal of Applied Physics 2014, 115 (17), 173504. 

37. Lonkar, S. P.; Pillai, V.; Abdala, A., Solvent-free synthesis of ZnO-graphene nanocomposite with superior 

photocatalytic activity. Applied Surface Science 2019, 465, 1107-1113. 

38. Qin, J.; Zhang, X.; Yang, C.; Cao, M.; Ma, M.; Liu, R., ZnO microspheres-reduced graphene oxide nanocomposite for 

photocatalytic degradation of methylene blue dye. Applied Surface Science 2017, 392, 196-203. 

39. Kumar, S.; Dhiman, A.; Sudhagar, P.; Krishnan, V., ZnO-graphene quantum dots heterojunctions for natural sunlight-

driven photocatalytic environmental remediation. Applied Surface Science 2018, 447, 802-815. 

40. Xue, B.; Zou, Y., Uniform distribution of ZnO nanoparticles on the surface of grpahene and its enhanced photocatalytic 

performance. Applied Surface Science 2018, 440, 1123-1129. 

41. Xu, T.; Zhang, L.; Cheng, H.; Zhu, Y., Significantly enhanced photocatalytic performance of ZnO via graphene 

hybridization and the mechanism study. Applied Catalysis B: Environmental 2011, 101 (3), 382-387. 

42. Li, B.; Liu, T.; Wang, Y.; Wang, Z., ZnO/graphene-oxide nanocomposite with remarkably enhanced visible-light-driven 

photocatalytic performance. Journal of Colloid and Interface Science 2012, 377 (1), 114-121. 

43. Kheirabadi, M.; Samadi, M.; Asadian, E.; Zhou, Y.; Dong, C.; Zhang, J.; Moshfegh, A. Z., Well-designed Ag/ZnO/3D 

graphene structure for dye removal: Adsorption, photocatalysis and physical separation capabilities. Journal of Colloid 

and Interface Science 2019, 537, 66-78. 

44. Wang, Z.; Luo, C.; Zhang, Y.; Gong, Y.; Wu, J.; Fu, Q.; Pan, C., Construction of hierarchical TiO2 nanorod 

array/graphene/ZnO nanocomposites for high-performance photocatalysis. Journal of Materials Science 2018, 53 (22), 

15376-15389. 

45. Lonkar, S. P.; Pillai, V. V.; Alhassan, S. M., Facile and scalable production of heterostructured ZnS-ZnO/Graphene 

nano-photocatalysts for environmental remediation. Scientific Reports 2018, 8 (1), 13401. 

46. Zhao, Y.; Liu, L.; Cui, T.; Tong, G.; Wu, W., Enhanced photocatalytic properties of ZnO/reduced graphene oxide sheets 

(rGO) composites with controllable morphology and composition. Applied Surface Science 2017, 412, 58-68. 

47. Maruthupandy, M.; Qin, P.; Muneeswaran, T.; Rajivgandhi, G.; Quero, F.; Song, J.-M., Graphene-zinc oxide 

nanocomposites (G-ZnO NCs): Synthesis, characterization and their photocatalytic degradation of dye molecules. 

Materials Science and Engineering: B 2020, 254, 114516. 

48. Yao, C.; Xie, A.; Shen, Y.; Zhu, W.; Zhu, J., Graphene oxide used as a surfactant to induce the flower-like ZnO 

microstructures: growth mechanism and enhanced photocatalytic properties. Crystal Research and Technology 2014, 

49 (12), 982-989. 

49. Reddy, T. N.; Manna, J.; Rana, R. K., Polyamine-Mediated Interfacial Assembly of rGO-ZnO Nanostructures: A Bio-

inspired Approach and Enhanced Photocatalytic Properties. ACS Applied Materials & Interfaces 2015, 7 (35), 19684-

19690. 

50. Zhu, L.; Liu, Z.; Xia, P.; Li, H.; Xie, Y., Synthesis of hierarchical ZnO&Graphene composites with enhanced 

photocatalytic activity. Ceramics International 2018, 44 (1), 849-856. 



Catalysts 2020, 10, x FOR PEER REVIEW 4 of 15 

 

51. Men, X.; Chen, H.; Chang, K.; Fang, X.; Wu, C.; Qin, W.; Yin, S., Three-dimensional free-standing ZnO/graphene 

composite foam for photocurrent generation and photocatalytic activity. Applied Catalysis B: Environmental 2016, 187, 

367-374. 

52. Van Thuan, D.; Nguyen, T. K.; Kim, S.-W.; Chung, J. S.; Hur, S. H.; Kim, E. J.; Hahn, S. H.; Wang, M., Chemical-

hydrothermal synthesis of oval-shaped graphene/ZnO quantum hybrids and their photocatalytic performances. Catalysis 

Communications 2017, 101, 102-106. 

53. Moussa, H.; Girot, E.; Mozet, K.; Alem, H.; Medjahdi, G.; Schneider, R., ZnO rods/reduced graphene oxide composites 

prepared via a solvothermal reaction for efficient sunlight-driven photocatalysis. Applied Catalysis B: Environmental 

2016, 185, 11-21. 

54. Chen, L.-Y.; Zhang, W.-D.; Xu, B.; Yu, Y.-X., A Facile Hydrothermal Strategy for Synthesis of SnO2 Nanorods-

Graphene Nanocomposites for High Performance Photocatalysis. Journal of Nanoscience and Nanotechnology 2012, 

12 (9), 6921-6929. 

55. Tajima, T.; Goto, H.; Nishi, M.; Ohkubo, T.; Nishina, Y.; Miyake, H.; Takaguchi, Y., A facile synthesis of a 

SnO2/Graphene oxide nano-nano composite and its photoreactivity. Materials Chemistry and Physics 2018, 212, 149-

154. 

56. Huang, R.; Wu, C.; Huang, S.; Chen, D.; Zhang, Q.; Wang, Q.; Hu, Z.; Jiang, Y.; Zhao, B.; Chen, Z., Construction of 

SnS2-SnO2 heterojunctions decorated on graphene nanosheets with enhanced visible-light photocatalytic performance. 

Acta Crystallographica Section C 2019, 75 (6), 812-821. 

57. Ben Haj Othmen, W.; Hamdi, A.; Addad, A.; Sieber, B.; Elhouichet, H.; Szunerits, S.; Boukherroub, R., Fe-doped SnO2 

decorated reduced graphene oxide nanocomposite with enhanced visible light photocatalytic activity. Journal of 

Photochemistry and Photobiology A: Chemistry 2018, 367, 145-155. 

58. Shyamala, R.; Gomathi Devi, L., Reduced graphene oxide/SnO2 nanocomposites for the photocatalytic degradation of 

rhodamine B: Preparation, characterization, photosensitization, vectorial charge transfer mechanism and identification 

of reaction intermediates. Chemical Physics Letters 2020, 748, 137385. 

59. Cao, Y.; Li, Y.; Jia, D.; Xie, J., Solid-state synthesis of SnO2–graphene nanocomposite for photocatalysis and 

formaldehyde gas sensing. RSC Advances 2014, 4 (86), 46179-46186. 

60. Hong, X.; Wang, R.; Li, S.; Fu, J.; Chen, L.; Wang, X., Hydrophilic macroporous SnO2/rGO composite prepared by 

melamine template for high efficient photocatalyst. Journal of Alloys and Compounds 2020, 816, 152550. 

61. Chen, L.; Xie, L.; Wang, M.; Ge, X., Preparation of three-dimensional inverse opal SnO2/graphene composite 

microspheres and their enhanced photocatalytic activities. Journal of Materials Chemistry A 2015, 3 (6), 2991-2998. 

62. Chen, H.; Pu, X.; Gu, M.; Zhu, J.; Cheng, L., Tailored synthesis of SnO2@graphene nanocomposites with enhanced 

photocatalytic response. Ceramics International 2016, 42 (15), 17717-17722. 

63. Kim, T.; Parale, V. G.; Jung, H.-N.-R.; Kim, Y.; Driss, Z.; Driss, D.; Bouabidi, A.; Euchy, S.; Park, H.-H., Facile 

Synthesis of SnO2 Aerogel/Reduced Graphene Oxide Nanocomposites via in Situ Annealing for the Photocatalytic 

Degradation of Methyl Orange. Nanomaterials 2019, 9 (3). 

64. Chen, Y.; Sun, F.; Huang, Z.; Chen, H.; Zhuang, Z.; Pan, Z.; Long, J.; Gu, F., Photochemical fabrication of SnO2 dense 

layers on reduced graphene oxide sheets for application in photocatalytic degradation of p-Nitrophenol. Applied 

Catalysis B: Environmental 2017, 215, 8-17. 

65. Mohanta, D.; Ahmaruzzaman, M., A novel Au-SnO2-rGO ternary nanoheterojunction catalyst for UV-LED induced 

photocatalytic degradation of clothianidin: Identification of reactive intermediates, degradation pathway and in-depth 

mechanistic insight. Journal of Hazardous Materials 2020, 397, 122685. 



Catalysts 2020, 10, x FOR PEER REVIEW 5 of 15 

 

66. Xie, Y.; Yu, S.; Zhong, Y.; Zhang, Q.; Zhou, Y., SnO2/graphene quantum dots composited photocatalyst for efficient 

nitric oxide oxidation under visible light. Applied Surface Science 2018, 448, 655-661. 

67. Hossain, S.; Chu, W.-S.; Lee, C. S.; Ahn, S.-H.; Chun, D.-M., Photocatalytic performance of few-layer Graphene/WO3 

thin films prepared by a nano-particle deposition system. Materials Chemistry and Physics 2019, 226, 141-150. 

68. Jeevitha, G.; Abhinayaa, R.; Mangalaraj, D.; Ponpandian, N., Tungsten oxide-graphene oxide (WO3-GO) 

nanocomposite as an efficient photocatalyst, antibacterial and anticancer agent. Journal of Physics and Chemistry of 

Solids 2018, 116, 137-147. 

69. Tie, L.; Yu, C.; Zhao, Y.; Chen, H.; Yang, S.; Sun, J.; Dong, S.; Sun, J., Fabrication of WO3 nanorods on reduced 

graphene oxide sheets with augmented visible light photocatalytic activity for efficient mineralization of dye. Journal 

of Alloys and Compounds 2018, 769, 83-91. 

70. Ismail, A. A.; Faisal, M.; Al-Haddad, A., Mesoporous WO3-graphene photocatalyst for photocatalytic degradation of 

Methylene Blue dye under visible light illumination. Journal of Environmental Sciences 2018, 66, 328-337. 

71. Khan, M. E.; Khan, M. M.; Cho, M. H., Fabrication of WO3 nanorods on graphene nanosheets for improved visible 

light-induced photocapacitive and photocatalytic performance. RSC Advances 2016, 6 (25), 20824-20833. 

72. Zhou, M.; Yan, J.; Cui, P., Synthesis and enhanced photocatalytic performance of WO3 nanorods @ graphene 

nanocomposites. Materials Letters 2012, 89, 258-261. 

73. Han, S.; Hu, L.; Liang, Z.; Wageh, S.; Al-Ghamdi, A. A.; Chen, Y.; Fang, X., One-Step Hydrothermal Synthesis of 2D 

Hexagonal Nanoplates of α-Fe2O3/Graphene Composites with Enhanced Photocatalytic Activity. Advanced Functional 

Materials 2014, 24 (36), 5719-5727. 

74. Pradhan, G. K.; Padhi, D. K.; Parida, K. M., Fabrication of α-Fe2O3 Nanorod/RGO Composite: A Novel Hybrid 

Photocatalyst for Phenol Degradation. ACS Applied Materials & Interfaces 2013, 5 (18), 9101-9110. 

75. Zhang, L.; Hu, H.; Wu, M.; Yu, X.; Sun, Z.; Li, G.; Liu, X.; Zheng, X., A novel bubbling-assisted exfoliating method 

preparation of magnetically separable γ-Fe2O3/graphene recyclable photocatalysts. Functional Materials Letters 2014, 

07 (05), 1450056. 

76. Mohan, B. S.; Ravi, K.; Anjaneyulu, R. B.; Sree, G. S.; Basavaiah, K., Fe2O3/RGO nanocomposite photocatalyst: 

Effective degradation of 4-Nitrophenol. Physica B: Condensed Matter 2019, 553, 190-194. 

77. Wang, F., Magnetically recoverable Fe2O3/N-graphene with enhanced visible photocatalytic performance. Chemical 

Engineering Research and Design 2019, 142, 189-194. 

78. Wang, A.; Li, X.; Zhao, Y.; Wu, W.; Chen, J.; Meng, H., Preparation and characterizations of Cu2O/reduced graphene 

oxide nanocomposites with high photo-catalytic performances. Powder Technology 2014, 261, 42-48. 

79. Liu, S.-H.; Wei, Y.-S.; Lu, J.-S., Visible-light-driven photodegradation of sulfamethoxazole and methylene blue by 

Cu2O/rGO photocatalysts. Chemosphere 2016, 154, 118-123. 

80. Zhang, D.; Yang, J.; Wang, J.; Yang, J.; Qiao, G., Construction of Cu2O-reduced graphene oxide composites with 

enhanced photoelectric and photocatalytic properties. Optical Materials 2020, 100, 109612. 

81. Huang, K.; Li, Y. H.; Lin, S.; Liang, C.; Xu, X.; Zhou, Y. F.; Fan, D. Y.; Yang, H. J.; Lang, P. L.; Zhang, R.; Wang, Y. 

G.; Lei, M., One-step synthesis of reduced graphene oxide–CeO2 nanocubes composites with enhanced photocatalytic 

activity. Materials Letters 2014, 124, 223-226. 

82. Shanmugam, M.; Alsalme, A.; Alghamdi, A.; Jayavel, R., Enhanced Photocatalytic Performance of the Graphene-V2O5 

Nanocomposite in the Degradation of Methylene Blue Dye under Direct Sunlight. ACS Applied Materials & Interfaces 

2015, 7 (27), 14905-14911. 



Catalysts 2020, 10, x FOR PEER REVIEW 6 of 15 

 

83. Aawani, E.; Memarian, N.; Dizaji, H. R., Synthesis and characterization of reduced graphene oxide–V2O5 

nanocomposite for enhanced photocatalytic activity under different types of irradiation. Journal of Physics and 

Chemistry of Solids 2019, 125, 8-15. 

84. Ahmad, J.; Majid, K.; Dar, M. A., Controlled synthesis of p-type NiO/n-type GO nanocomposite with enhanced 

photocatalytic activity and study of temperature effect on the photocatalytic activity of the nanocomposite. Applied 

Surface Science 2018, 457, 417-426. 

85. Ramar, V.; Balasubramanian, K., Optical and highly enhanced solar light-driven photocatalytic activity of reduced 

graphene oxide wrapped α-MoO3 nanoplates. Solar Energy 2019, 194, 1-10. 

86. Qi, S.; Fei, L.; Zuo, R.; Wang, Y.; Wu, Y., Graphene nanocluster decorated niobium oxide nanofibers for visible light 

photocatalytic applications. Journal of Materials Chemistry A 2014, 2 (22), 8190-8195. 

87. Bin, Z.; Hui, L., Three-dimensional porous graphene-Co3O4 nanocomposites for high performance photocatalysts. 

Applied Surface Science 2015, 357, 439-444. 

88. Zhang, Y.-q.; Li, X.-h.; Lü, J.; Si, C.-d.; Liu, G.-j.; Gao, H.-t.; Wang, P.-b., A ternary TiO2/WO3/graphene 

nanocomposite adsorbent: facile preparation and efficient removal of Rhodamine B. International Journal of Minerals, 

Metallurgy, and Materials 2014, 21 (8), 813-819. 

89. Ahmad, M.; Ahmed, E.; Hong, Z. L.; Khalid, N. R.; Ahmed, W.; Elhissi, A., Graphene–Ag/ZnO nanocomposites as 

high performance photocatalysts under visible light irradiation. Journal of Alloys and Compounds 2013, 577, 717-727. 

90. Huang, J.; Fu, K.; Deng, X.; Yao, N.; Wei, M., Fabrication of TiO2 Nanosheet Aarrays/Graphene/Cu2O Composite 

Structure for Enhanced Photocatalytic Activities. Nanoscale Research Letters 2017, 12 (1), 310. 

91. Li, Y.; Xiao, X.; Ye, Z., Fabrication of BiVO4/RGO/Ag3PO4 ternary composite photocatalysts with enhanced 

photocatalytic performance. Applied Surface Science 2019, 467-468, 902-911. 

92. Xie, T.; Li, H.; Liu, C.; Yang, J.; Xiao, T.; Xu, L., Magnetic Photocatalyst BiVO4/Mn-Zn ferrite/Reduced Graphene 

Oxide: Synthesis Strategy and Its Highly Photocatalytic Activity. Nanomaterials 2018, 8 (6). 

93. Su, X.; Yang, J.; Yu, X.; Zhu, Y.; Zhang, Y., In situ grown hierarchical 50%BiOCl/BiOI hollow flowerlike microspheres 

on reduced graphene oxide nanosheets for enhanced visible-light photocatalytic degradation of rhodamine B. Applied 

Surface Science 2018, 433, 502-512. 

94. Zhang, Q.; Liu, M.; Liu, S.; Qiao, L.; Hu, X.; Tian, H., Z-scheme g-C3N4/BiVO4 photocatalysts with RGO as electron 

transport accelerator. Journal of Materials Science: Materials in Electronics 2020, 31 (1), 667-676. 

95. Huang, Y.; Chen, D.; Hu, X.; Qian, Y.; Li, D., Preparation of TiO2/Carbon Nanotubes/Reduced Graphene Oxide 

Composites with Enhanced Photocatalytic Activity for the Degradation of Rhodamine B. Nanomaterials 2018, 8 (6). 

96. Leong, K. H.; Sim, L. C.; Bahnemann, D.; Jang, M.; Ibrahim, S.; Saravanan, P., Reduced graphene oxide and Ag 

wrapped TiO2 photocatalyst for enhanced visible light photocatalysis. APL Materials 2015, 3 (10), 104503. 

97. Zhang, L.; Hu, X.; Zhu, L.; Jin, X.; Feng, C., Water-dispersible ZnO/COFe2O4/graphene photocatalyst and their high-

performance in water treatment. Fullerenes, Nanotubes and Carbon Nanostructures 2019, 27 (11), 873-877. 

98. Nanakkal, A. R.; Alexander, L. K., Graphene/BiVO4/TiO2 nanocomposite: tuning band gap energies for superior 

photocatalytic activity under visible light. Journal of Materials Science 2017, 52 (13), 7997-8006. 

99. Yu, X.; Zhang, G.; Cao, H.; An, X.; Wang, Y.; Shu, Z.; An, X.; Hua, F., ZnO@ZnS hollow dumbbells–graphene 

composites as high-performance photocatalysts and alcohol sensors. New Journal of Chemistry 2012, 36 (12), 2593-

2598. 

100. Mu, H.; Gu, Y.; Xie, H., Photocatalysis of Nickel-Based Graphene/Au/ZnO Nanocomposites. IEEE Sensors Journal 

2019, 19 (14), 5376-5388. 



Catalysts 2020, 10, x FOR PEER REVIEW 7 of 15 

 

101. Zhu, P.; Chen, Y.; Duan, M.; Liu, M.; Zou, P.; Zhou, M., Enhanced visible photocatalytic activity of Fe-Cu-

ZnO/graphene oxide photocatalysts for the degradation of organic dyes. The Canadian Journal of Chemical 

Engineering 2018, 96 (7), 1479-1488. 

102. Shandilya, P.; Sudhaik, A.; Raizada, P.; Hosseini-Bandegharaei, A.; Singh, P.; Rahmani-Sani, A.; Thakur, V.; Saini, 

A. K., Synthesis of Eu3+-doped ZnO/Bi2O3 heterojunction photocatalyst on graphene oxide sheets for visible light-

assisted degradation of 2,4-dimethyl phenol and bacteria killing. Solid State Sciences 2020, 102, 106164. 

103. Wang, Z.; Du, Y.; Zhang, F.; Zheng, Z.; Zhang, X.; Feng, Q.; Wang, C., Photocatalytic degradation of pendimethalin 

over Cu2O/SnO2/graphene and SnO2/graphene nanocomposite photocatalysts under visible light irradiation. Materials 

Chemistry and Physics 2013, 140 (1), 373-381. 

104. Liu, J.; Ke, J.; Li, D.; Sun, H.; Liang, P.; Duan, X.; Tian, W.; Tadé, M. O.; Liu, S.; Wang, S., Oxygen Vacancies in 

Shape Controlled Cu2O/Reduced Graphene Oxide/In2O3 Hybrid for Promoted Photocatalytic Water Oxidation and 

Degradation of Environmental Pollutants. ACS Applied Materials & Interfaces 2017, 9 (13), 11678-11688. 

105. Boruah, P. K.; Szunerits, S.; Boukherroub, R.; Das, M. R., Magnetic Fe3O4@V2O5/rGO nanocomposite as a 

recyclable photocatalyst for dye molecules degradation under direct sunlight irradiation. Chemosphere 2018, 191, 503-

513. 

106. Khan, M. Y.; Ahmad, M.; Sadaf, S.; Iqbal, S.; Nawaz, F.; Iqbal, J., Visible light active indigo dye/graphene/WO3 

nanocomposites with excellent photocatalytic activity. Journal of Materials Research and Technology 2019, 8 (3), 

3261-3269. 

107. Chen, F.; Yang, Q.; Li, X.; Zeng, G.; Wang, D.; Niu, C.; Zhao, J.; An, H.; Xie, T.; Deng, Y., Hierarchical assembly of 

graphene-bridged Ag3PO4/Ag/BiVO4 (040) Z-scheme photocatalyst: An efficient, sustainable and heterogeneous 

catalyst with enhanced visible-light photoactivity towards tetracycline degradation under visible light irradiation. 

Applied Catalysis B: Environmental 2017, 200, 330-342. 


