
1 
 

Supporting Information 

 

Recent Advances in the Catalytic Oxidation of Volatile Organic Compounds: A 

Review Based on Pollutant Sorts and Sources 

Chi He1,2,3,†, Jie Cheng1,†, Xin Zhang1, Mark Douthwaite3, Samuel Pattisson3, Zhengping Hao1,* 

1National Engineering Laboratory for VOCs Pollution Control Material & Technology, 

University of Chinese Academy of Sciences, Beijing 101408, P.R. China 

2Department of Environmental Science and Engineering, State Key Laboratory of Multiphase 

Flow in Power Engineering, School of Energy and Power Engineering, Xi'an Jiaotong University, 

Xi'an 710049, Shaanxi, P.R. China 

3Cardiff Catalysis Institute, School of Chemistry, Cardiff University, Main Building, Park Place, 

Cardiff, CF10 3AT, UK 

 

†These authors are contributed equally to this work. 

 

To whom correspondence should be addressed: 

Tel./Fax: +86 10 6967 2982 

E-mail: zphao@ucas.ac.cn (Z.P. Hao) 

  



2 
 

References with more than 10 authors 

(32) Tidahy, H. L.; Siffert, S.; Lamonier, J. F.; Cousin, R.; Zhilinskaya, E. A.; Aboukais, A.; Su, 

B. L.; Canet, X.; De Weireld, G.; Frere, A.; Giaudon, J. M.; Leclercq, G. Appl. Catal. B: Environ., 

2007, 70, 377-383. 

(370) da Silva, A. G. M.; Rodrigues, T. S.; Slater, T. J. A.; Lewis, E. A.; Alves, R. S.; Fajardo, H. 

V.; Balzer, R.; da Silva, A. H. M.; de Freitas, I. C.; Oliveira, D. C.; Assaf, J. M.; Probst, L. F. D.; 

Haigh, S. J.; Camargo, P. H. C. ACS Appl. Mater. Interfaces, 2015, 7, 25624-25632. 

(458) Liang, X. L.; Qi, F. H.; Liu, P.; Wei, C. L.; Su, X. L.; Ma, L. Y.; He, H. P.; Lin, X. J.; Xi, Y. 

F.; Zhu, J. X.; Zhu, R. L. Appl. Clay Sci. 2016, 132-133, 96-104. 

(493) Tidahy, H. L.; Siffert, S.; Lamonier, J. -F.; Zhilinskaya, E. A.; Aboukaïs, A.; Yuan, Z.-Y.; 

Vantomme, A.; Su, B. -L.; Canet, X.; De Weireld, G.; Frère, M.; N’Guyen, T. B.; Giraudon, J. -M.; 

Leclercq, G. Appl. Catal. A: Gen., 2006, 310, 61-69. 

(776) Michalik-Zym, A.; Dula, R.; Duraczyńska, D.; Kryściak-Czerwenka, J.; Machej, T.; Socha, 

R. P.; Włodarczyk, W.; Gaweł, A.; Matusik, J.; Bahranowski, K.; Wisła-Walsh, E.;  

Lityńska-Dobrzyńska, L.; Serwicka, E. M. Appl. Catal. B: Environ. 2015, 174-175, 293-307. 

(1067) Huang, H. B.; Huang, W. J.; Xu, Y.; Ye, X. G.; Wu, M. Y.; Shao, Q. M.; Ou, G. C.; Peng, 

Z. R.; Shi, J. X.; Chen, J. D.; Feng, Q. Y.; Zan,Y. J.; Huang, H. L.; Hu, P. Catal. Today 2015, 258, 

627-633. 

(1068) Huang, H. B.; Ye, X. G.; Huang, W. J.; Chen, J. D.; Xu, Y.; Wu, M. Y.; Shao, Q. M.; 

Peng, Z. R.; Ou, G. C.; Shi, J. X.; Feng, X.; Feng, Q. Y.; Huang, H. L.; Hu, P.; Leung, D. Y. C. 

Chem. Eng. J. 2015, 264, 24-31. 

(1128) Kaichev, V. V.; Teschner, D.; Saraev, A. A.; Kosolobov, S. S.; Gladky, A. Yu.; Prosvirin, 



3 
 

I. P.; Rudina, N. A.; Ayupov, A. B.; Blume, R.; Hävecker, M.; Knop-Gericke, A.; Schlögl, R.; 

Latyshev, A. V.; Bukhtiyarov, V. I. J. Catal. 2016, 334, 23-33. 

  



4 
 

Table S1 Atmospheric reactivity of typical industrial VOC species. 

VOC type POCPa YSOAb 

Ethane 9 0 

Propane 13 0 

n-Butane 35.2 29.0 

iso-Butane 91 0 

n-Pentane 39.5 52.7 

iso-Pentane 40.5 0.07 

Cyclopentane 0 0.04 

Cyclohexane 38 0.0017 

n-hexane 32.3 0 

Benzene 3 0.0093 

Toluene 36 0.36 

o-xylene 91 0.1 

m-xylene 111 0.0069 

p-xylene 88 0.0072 

Naphthalene 0 0.3 

Acetylene 6 0 

Formaldehyde 67 0 

Acetaldehyde 116 0 

Acetone 9.4 9.8 

Methyl ethyl ketone 37.3 7.1 
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Ethyl acetate 20.9 27.4 

Methanol 11 0 

Ethanol 34 0 

2-Propanol 21 0 

Dichloromethane n.a. 1.064 

Ethylene 100 0 

Propene 160 0 

1-Butene 102 0 

a Photochemical ozone creation potential;1-7 b Yield of secondary organic aerosol.1,2,8-10 
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Table S2 Biotoxicity of typical VOC pollutants. 

VOC type CHQa CHGVb 

n-Butane ＜0.01 10,000 

iso-Butane ＜0.01 10,000 

n-Pentane ＜0.01 8000 

iso-Pentane ＜0.01 8000 

Cyclopentane ＜0.01 120 

Cyclohexane ＜0.01 1744 

n-hexane 0.02 199 

Benzene 0.11 9 

Toluene ＜0.01 1328 

o-xylene ＜0.01 23 

m-xylene 0.03 23 

p-xylene 0.03 23 

Formaldehyde 0.51 n.a. 

Acetaldehyde 0.38 n.a. 

Ethylene ＜0.01 2500 

1-Butene ＜0.01 2300 

a Chronic hazard quotient;1-3 b Chronic health guideline value.1 

References 

(1) Mcmullin, T. S.; Bamber, A. M.; Bon, D.; Vigil, D. I.; Dyke, M. V. Exposures and Health 

Risks from Volatile Organic Compounds in Communities Located Near Oil and Gas 



8 
 

Exploration and Production Activities in Colorado (USA). Int. J. Environ. Res. Public Health. 

2018, 15, 1500. 

(2) Zhang, Y. J.; Mu, Y. J.; Liu, J. F.; Mellouki, A. Levels, Sources and Health Risks of 

Carbonyls and BTEX in the Ambient Air of Beijing, China. J. Environ. Sci. 2012, 24, 

124-130. 

(3) Masih, A.; Lall A, S.; Taneja, A.; Singhvi, R. Inhalation Exposure and Related Health Risks 

of BTEX in Ambient Air at Different Microenvironments of a Terai Zone in North India. 

Atmos. Environ. 2016, 147, 55-66. 

  



9 
 

Table S3 Physicochemical and thermodynamic properties of typical industrial VOCs. 

VOC type Formula 
ΔGf

a 

(kJ/mol) 

ΔHf
b 

(kJ/mol) 
Bp

c (°C ) Svp
d (kPa) 

Ethane C2H6 -32.9 -84.7 -88.5 3845.3 (21.1 °C) 

Propane C3H8 -23.4 -103.8 -42.2–42.0 853.2 (21.1 °C) 

n-Butane C4H10 -124.7 -15.7 -1–1 170 (10 °C) 

iso-Butane C4H10 -21.4 -134.2 -11.7 204.8 (21 °C) 

n-Pentane C5H12 -8.6 -146.9 35.9–36.3 57.9 ( 20 °C) 

iso-Pentane C5H12 -13.5 -153.6 27.8–28.2 77 (20 °C) 

Cyclopentane C5H10 39 -76.4 49.2 53.3 (31 °C) 

Cyclohexane C6H12 32.1 -123.4 80.74 10.4 (20 °C) 

n-hexane C6H14 -4.0 -198.8 68.5–69.1 17.6 (20 °C) 

Benzene C6H6 124.5 49 80.1 12.7 (25 °C) 

Toluene C7H8 114.1 12 111 2.8 (20 °C) 

o-xylene C8H10 110.8 -24.4 144.4 0.9 (20 °C) 

m-xylene C8H10 118.9 17.3 139 1.2 (20 °C) 

p-xylene C8H10 121.5 18.1 138.4 1.2 (20 °C) 

Naphthalene C10H8 224 150.6 218 0.1 (52.6 °C) 

Acetylene C2H2 209.2 226.7 -84 4478.6 (20 °C) 

Formaldehyde CH2O -109.9 -115.9 -19.4 13.3 (-57.3 °C) 

Acetaldehyde C2H4O -133.2 -166.4 20.2 98.7 (20 °C) 

Acetone C3H6O -155.3 -248.1 56.1 30.6 (25 °C) 
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Methyl ethyl ketone C4H8O -146.6 -238.7 79.6 10.4 (20 °C) 

Ethyl acetate C4H8O2 -326.9 -443.1 77.1 9.7 (20 °C ) 

Methanol CH4O -166.6 -239.2 64.7 13 (20 °C ) 

Ethanol C2H6O -174.8 -277.6 78.2 5.9 (20 °C ) 

2-Propanol C3H8O -173.6 -272.6 82.6 9.2（80 °C） 

Dichloromethane CH2Cl2 -68.9 -95.5 39.6 57.3 (25 °C) 

1,2-Dichloroethane C2H4Cl2 -73.9 -129 84 13.3 (29 °C) 

Vinyl chloride C2H3Cl 41.1 28.5 -13.4 344 (20 °C) 

Tricholoroethylene C2HCl3 6.7 -19.1 87.1 13.3 (32 °C) 

Chlorobenzene C6H5Cl 99.3 52 131 1.3 (20 °C) 

1,2-Dichlorobenzene C6H4Cl2 83 30.2 180.4 2.4 (86 °C) 

Ethylene C2H4 68.4 52.5 -103.7 11.6 (25 °C) 

Propene C3H6 62.5 20 -47.6 1158 (25 °C) 

1-Butene C4H8 72 1.2 -6.47 299. 3 (25 °C ) 

Acetonitrile C2H3N 91.8 51.5 81.3–82.1 9.7 (20  C ) 

Ethylenediamine C2H8N2 -8.5 -26.6 116 1.3 (20 °C ) 

Acrylonitrile C3H3N 193.7 183.7 77 11.2 (20 °C) 

a Standard Gibbs free energy of formation;1,2 b Standard molar enthalpy of formation;1,2 c Boiling 

point; 3 d Saturated vapor pressure.3 
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