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Some common Air Pollutants oxidisable by the Bio-Oxygen Process: 
 

No Pollutant Chemical Reaction Final Products Reaction 

Time 

1 Acenaphthalene C12H8 + 8O2  12CO2 + 4H2O CO2, H2O < 5 sec 

2 Acetaldehyde CH3CHO + 2½O2  2CO2 + 2H2O CO2, H2O < 5 sec 

3 Acetone CH3COCH3 + 4O2  3CO2 + 3H2O CO2, H2O < 5 sec 

4 Acetonitrile CH3CN + 3¾O2  2CO2 + 1½H2O + NO2 CO2, H2O, NO2 < 15 sec 

5 Acrolein CH2CHCHO + 3½O2  3CO2 + 2H2O CO2, H2O < 5 sec 

 Acrylic Resin:    

6    Acrylic acid CH2CHCOOH + 3O2  3CO2 + 2H2O CO2, H2O < 5 sec 

7    Methacrylic acid CH3CCH3COOH + 4¾O2  4CO2 + 3½H2O CO2, H2O < 5 sec 

8    Ethyl acrylate CH2CHCOOC2H5 + 6O2  5CO2 + 4H2O CO2, H2O < 5 sec 

9    Methyl acrylate CH2CHCOOCH3 + 4½O2  4CO2 + 3H2O CO2, H2O < 5 sec 

10 Alcohols # ROH + excess O2  xCO2 + yH2O CO2, H2O < 5 sec 

11 Allyl mercaptan CH2CHCH2SH + 5½O2  3CO2 + SO2 + 3H2O CO2, H2O, SO2 < 10 sec 

12 Ammonia NH3  + 1¾O2  NO2 + 1½H2O NO2, H2O < 10 sec 

13 Ammonium Hydroxide NH4OH + 1¾O2  NO2 + 2½H2O NO2, H2O < 10 sec 

14 Amyl mercaptan C5H11SH + 9O2  5CO2 + SO2 + 6H2O CO2, H2O, SO2 < 10 sec 

15 Benzene  C6H6 + 7½O2  6CO2 + 3H2O CO2, H2O < 5 sec 

16 Benzoic Acid C6H5COOH + 10½O2  7CO2 + 3H2O CO2, H2O < 5 sec 

18 Benzoyl Alcohol C6H5CH2OH + 9O2  7CO2 + 4H2O CO2, H2O < 5 sec 

19 Benzyl mercaptan C6H5CH2SH + 10O2  7CO2 + SO2 + 4H2O CO2, H2O, SO2 < 10 sec 

20 1,1’- Biphenyl C12H10 + 14½O2  12CO2 + 5H2O CO2, H2O < 5 sec 

21 o-Biphenylene Methane C13H12 + 16O2  13CO2 + 6H2O CO2, H2O < 5 sec 

22 Bromodichloro Methane CHBrCl2 + 1¼O2  CO2 + ½H2O + ½ Br2 + Cl2 CO2, H2O, Br2, Cl2 < 15 sec 

23 Butanal CH3CH2CH2CHO + 5½O2  4CO2 + 4H2O CO2, H2O < 5 sec 

24 Butane C4H10 + 6½O2  4CO2 + 5H2O CO2, H2O < 5 sec 

After oxidation, the end 
product will be 12 molecules of 
Carbon Dioxide (12xCO2) and 
4 molecules of Water (4xH2O) 

Chemical Formula 
of Acenaphthalene 

(C12H8) 

To oxidise 1 molecule of 
Acenaphthalene you need 1 
Oxygen Cluster composed of 8 
oxygen molecules (8xO2) 



Air Pollutants Oxidisable by the Bio-Oxidation Process  15-Sep-12      Page 2 of 8 

 

No Pollutant Chemical Reaction Final Products Reaction 

Time 

25 2- Butanol CH3CHOHC2H5 + 6O2  4CO2 + 5H2O CO2, H2O < 5 sec 

26 2- Butenal CH3CHCHCHO + 5O2  4CO2 + 3H2O CO2, H2O < 5 sec 

27 Butoxyl C7H14O3 + + 9O2  7CO2 + 7H2O CO2, H2O < 5 sec 

28 Butyl Acetate CH3COO(CH2) 2C2H5 + 7O2  6CO2 + 6H2O CO2, H2O < 5 sec 

29 n-Butyl alcohol C4H9OH + 6O2  4CO2 + 5H2O CO2, H2O < 5 sec 

30 n-Butylaldehyde CH3 (CH2) 2CHO + 5½O2  4CO2 + 4H2O CO2, H2O < 5 sec 

31 iso-Butyraldehyde (CH3)2CHCHO + 5½O2  4CO2 + 4H2O CO2, H2O < 5 sec 

32 n-Butyric Acid CH3(CH2)2COOH + 5O2  4CO2 + 4H2O CO2, H2O < 5 sec 

33 Butylamine C4H9NH2 + 7¾O2  2CO2 + ½NO2 + 2¾H2O CO2, H2O, NO2 < 10 sec 

34 n- Butyl Mercaptan (1-Butanethiol) C4H9SH + 7½O2  4CO2 + 5H2O + SO2 CO2, H2O, SO2 < 10 sec 

35 Carbohydrates CnHxOy + excess O2  nCO2 + 
x
/2H2O CO2, H2O < 5 sec 

36 Carbon Dioxide CO2 No Reaction  

37 Carbon Disulphide CS2 + 3O2  CO2 + 2SO2  CO2, SO2 < 10 sec 

38 Carbon Monoxide CO + ½O2  CO2 CO2 < 2 sec 

39 Carbon Tetrachloride CCl4 + O2  CO2 + 2Cl2 CO2, Cl2 < 15 sec 

40 Carbonyl Sulphide COS + 1½O2  CO2 + SO2 CO2, SO2 < 10 sec 

41 4- Carboxy Benzaldehyde C6H4COOHCHO + 8O2  8CO2 + 3H2O CO2, H2O < 5 sec 

42 Chloramine NH2Cl + 1½O2  NO2 + H2O + ½Cl2 NO2, H2O, Cl2 < 5 sec 

43 Chlorine Cl2 No Reaction  

44 Chlorethane CH3CH2Cl + 3¼O2  2CO2 + 2½H2O + ½Cl2 CO2, H2O, Cl2 < 15 sec 

45 Chloroform CHCl3 + 1¼O2  CO2 + ½H2O + 1½Cl2 CO2, H2O, Cl2 < 15 sec 

46 Copper-8-Oxy Quinolinolate  C18H14N2O2Cu + 22O2  18CO2 + 7H2O + 2NO2 + CuO CO2, H2O, NO2, CuO < 10 sec 

47 Copper Naphthenate (C10H7CH2COO)2Cu + 27O2  24CO2 + 9H2O + CuO CO2, H2O, CuO < 10 sec 

48 m-Cresol CH3C6H4OH + 8½O2  7CO2 + 4H2O CO2, H2O < 5 sec 

49 Crotonaldehyde CH3CHCHCHO + 5O2  4CO2 + 3H2O CO2, H2O < 5 sec 

50 Crotyl mercaptan CH3(CH)2CH2SH + 7O2  4CO2 + SO2 + 4H2O CO2, H2O, SO2 < 15 sec 

51 Cyclohexane C6H12 + 9O2  6CO2 + 6H2O CO2, H2O < 5 sec 

52 Cyclopentasiloxane C10H30Si5O5 + 20O2  10CO2 + 15H2O + 5SiO2 CO2, H2O, SiO2 < 15 sec 

53 Cyclotetrasiloxane C8H24Si4O4 + 16O2  8CO2 + 12H2O + 4SiO2 CO2, H2O, SiO2 < 15 sec 

54 Dibenzofuran C12H8O + 7½O2  6CO2 + 4H2O CO2, H2O < 5 sec 

55 Dibutylamine (C4H9)2NH + 13¾O2  8CO2 + NO2 + 9½H2O CO2, H2O, NO2 < 15 sec 
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No Pollutant Chemical Reaction Final Products Reaction 

Time 

56 1,2- Dichlorobenzene C6H4Cl2 + 7O2  6CO2 + 2H2O + Cl2 CO2, H2O, Cl2 < 15 sec 

57 1,3- Dichlorobenzene C6H4Cl2 + 7O2  6CO2 + 2H2O + Cl2 CO2, H2O, Cl2 < 15 sec 

58 1,4- Dichlorobenzene C6H4Cl2 + 7O2  6CO2 + 2H2O + Cl2 CO2, H2O, Cl2 < 15 sec 

59 1,1- Dichlorethane CH3CHCl2 + 3O2  2CO2 + 2H2O + Cl2 CO2, H2O, Cl2 < 15 sec 

60 1,2- Dichlorethane CH2ClCH2Cl + 3O2  2CO2 + 2H2O + Cl2 CO2, H2O, Cl2 < 15 sec 

61 1,1- Dichlorethene CH2CCl2 + 2½O2  2CO2 + H2O + Cl2 CO2, H2O, Cl2 < 15 sec 

62 Dichloromethane CH2Cl2 + 1½O2  CO2 + H2O + Cl2 CO2, H2O, Cl2 < 15 sec 

63 Diethylene oxide (CH2CH2)2O + 5½O2  4CO2 + 4H2O CO2, H2O < 5 sec 

64 1,2- Dihydro Acenaphthalene C12H10 + 8½O2  12CO2 + 5H2O CO2, H2O < 5 sec 

65 2,3- Dihydro Indene C6H4C3H6 + 11½O2  9CO2 + 5H2O CO2, H2O < 5 sec 

66 diiso-Propylamine (C3H7)2NH + 10¾O2  6CO2 + NO2 + 7½H2O CO2, H2O, NO2 < 15 sec 

67 1,4- Dimethyl Naphthalene C12H12 + 9O2  12CO2 + 6H2O CO2, H2O < 5 sec 

68 2,7- Dimethyl Naphthalene C12H12 + 9O2  12CO2 + 6H2O CO2, H2O < 5 sec 

69 Dimethyl Phthalate Phlegmatiser C6H4(COOCH3)2 + 10½O2  10CO2 + 5H2O CO2, H2O < 5 sec 

70 2,5 Dimethyl Pyrazine C4N2H2(CH3)2 + 10O2  6CO2 + 4H2O + 2NO2 CO2, H2O, NO2 < 15 sec 

71 Dimethyl disulfide (CH3)2S2 + 5½O2  2CO2 + 2SO2 + 3H2O CO2, H2O, SO2 < 15 sec 

72 Dimethyl Sulfide (CH3)2S + 4½O2  2CO2 + 3H2O + SO2 CO2, H2O, SO2 < 15 sec 

73 Dimethyl Disulfide CH3SSCH3 + 5½O2  2CO2 + 3H2O + 2SO2 CO2, H2O, SO2 < 15 sec 

74 Diphenyl Sulfide (C6H5)2S + 15½O2  12CO2 + SO2 + 5H2O CO2, H2O, SO2 < 15 sec 

 Dioxins:    

75   2,2- dithio-bis(2-Ethylhexyl glycolate) (C5H9C2H5CH2CO2CH2OHS)2 + 28½O2  20CO2 + 19H2O + 2SO2 CO2, H2O, SO2 < 15 sec 

76   3,3’,4,4’,5,5’- Hexachlorobiphenyl (C6H3Cl3)2+ 13½O2  12CO2 + 3H2O + 3Cl2 CO2, H2O, Cl2 < 15 sec 

77   2,3,7,8- Tetrachlorodibenzo-p-dioxin Cl2C6H2O2C6H2Cl2+ 12O2  12CO2 + 2H2O + 2Cl2 CO2, H2O, Cl2 < 15 sec 

78   2,3,7,8- Tetrachlorodibenzofuran Cl2C6H2OC6H2Cl2+ 12½O2  12CO2 + 2H2O + 2Cl2 CO2, H2O, Cl2 < 15 sec 

79 Esters # RCOOR’ + excess O2  xCO2 + yH2O CO2, H2O < 5 sec 

80 1,2 Ethanediol HS(CH2)2SH+ 4½O2  2CO2 + 3H2O + SO2 CO2, H2O, SO2 < 15 sec 

81 Ethanoic Acid CH3COOH + 2O2  2CO2 + 2H2O CO2, H2O < 5 sec 

82 Ethane C2H6 + 3½O2  2CO2 + 3H2O CO2, H2O < 5 sec 

83 Ethanol  C2H5OH + 3O2  2CO2 + 3H2O CO2, H2O < 5 sec 

84 Ethyl Acetate CH3COOC2H5 + 5O2  4CO2 + 4H2O CO2, H2O < 5 sec 

85 Ethyl Acrylate CH2CHCOOC2H5 + 6O2  5CO2 + 4H2O CO2, H2O < 5 sec 
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86 Ethyl Alcohol C2H5OH + 3O2  2CO2 + 3H2O CO2, H2O < 5 sec 

87 Ethylamine C2H5NH2 + 4¾O2  2CO2 + NO2 + 3½H2O CO2, H2O, NO2 < 15 sec 

88 Ethylbenzene C6H5C2H5 + 10½O2  8CO2 + 5H2O CO2, H2O < 5 sec 

89 Ethylene C2H4 + 3O2  2CO2 + 2H2O CO2, H2O < 5 sec 

90 Ethylene Oxide C2H4O + 2½O2  2CO2 + 2H2O CO2, H2O < 5 sec 

91 Ethylene Glycol Mono Propyl Ether C3H7OC2H4OH + 7O2  5CO2 + 6H2O CO2, H2O < 5 sec 

92 2- Ethyl hexanol C5H10C2H5CH2OH + 12O2  8CO2 + 9H2O CO2, H2O < 5 sec 

93 2- Ethylhexyl Thioglycolate C4H9C2H5C2H3CO2CH2SH+ 15O2  10CO2 + 10H2O + SO2 CO2, H2O, SO2 < 15 sec 

94 Ethyl Mercaptan (Ethanethiol) C2H5SH + 4½O2  2CO2 + 3H2O + SO2 CO2, H2O, SO2 < 15 sec 

95 m- Ethyl Toluene C6H4CH3C2H5 + 12O2  9CO2 + 6H2O CO2, H2O < 5 sec 

96 o- Ethyl Toluene C6H4CH3C2H5 + 12O2  9CO2 + 6H2O CO2, H2O < 5 sec 

97 Formaldehyde HCO3CH + O2  2CO2 + H2O CO2, H2O < 5 sec 

98 Formaldehyde polymer (-(CxHyNz) + (HCHO)n-) + excess O2  ~[(CO2) + (H2O) + (NO2)] CO2, H2O, NO2 < 15 sec 

99 Furfural (OC4H3)CHO + 5O2  5CO2 + 2H2O CO2, H2O < 5 sec 

100 Glycine C2H5NO2 + 3¼O2  2CO2 + 2½H2O + NO2 CO2, H2O, NO2 < 15 sec 

101 Heptanal CH3(CH2)5CHO + 10O2  7CO2 + 7H2O CO2, H2O < 5 sec 

102 Heptane CH3(CH2)5CH3 + 11O2  7CO2 + 8H2O CO2, H2O < 5 sec 

103 n- Heptane CH3(CH2)5CH3 + 11O2  7CO2 + 8H2O CO2, H2O < 5 sec 

104 n- Heptylaldehyde CH3(CH2)5CHO + 10O2  7CO2 + 7H2O CO2, H2O < 5 sec 

105 Hexachlorobenzene C6Cl6 + 6O2  6CO2 + 3Cl2 CO2, Cl2 < 15 sec 

106 Hexachlorobutadiene CCl2CClCClCCl2+ 4O2  4CO2 + 3Cl2 CO2, Cl2 < 15 sec 

107 Hexaldehyde CH3(CH2)4CHO + 8½O2  6CO2 + 6H2O CO2, H2O < 5 sec 

108 Hexanal CH3(CH2)4CHO + 8½O2  6CO2 + 6H2O CO2, H2O < 5 sec 

109 n- Hexanal CH3(CH2)4CHO + 8½O2  6CO2 + 6H2O CO2, H2O < 5 sec 

110 Hexane CH3(CH2)4CH3 + 9½O2  6CO2 + 7H2O CO2, H2O < 5 sec 

111 n- Hexane CH3(CH2)4CH3 + 9½O2  6CO2 + 7H2O CO2, H2O < 5 sec 

112 Hydrocarbon Mixture CxHy + excess O2  xCO2 + ½ yH2O CO2, H2O < 5 sec 

113 Hydrochloric Acid 4HCl + O2  2H2O + 2Cl2 H2O, Cl2 < 15 sec 

114 Hydrogen Sulphide H2S + 1½O2  H2O + SO2 H2O, SO2 < 15 sec 

115 Hydroxyproline C5H9NO3 + 6¾O2  5CO2 + 4½H2O + NO2 CO2, H2O, NO2 < 15 sec 

116 Indene C6H4C3H4 + 11O2  9CO2 + 4H2O CO2, H2O < 5 sec 



Air Pollutants Oxidisable by the Bio-Oxidation Process  15-Sep-12      Page 5 of 8 
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117 Indole C6H4(CH)2NH + 10¾O2  8CO2 + NO2 + 3½H2O CO2, H2O, NO2 < 15 sec 

118 Methacrylaldehyde CH2C(CH3)CHO + 5O2  4CO2 + 3H2O CO2, H2O < 5 sec 

119 Methacrylic Acid CH3CCH3COOH + 4¾O2  4CO2 + 3½H2O CO2, H2O < 5 sec 

120 Methane CH4 + 2O2  CO2 + 2H2O CO2, H2O < 5 sec 

121 Methanol CH3OH + 1½O2  CO2 + 2H2O CO2, H2O < 5 sec 

122 1- Methoxy -2- Propyl Acetate CH3OCH2CH(CH3)OC(O)CH3 + 9O2  6CO2 + 6H2O CO2, H2O < 5 sec 

123 Methyl Acrylate CH2CHCOOCH3 + 4½O2  4CO2 + 3H2O CO2, H2O < 5 sec 

124 Methyl Ethyl Ketone CH3COC2H5 + 5½O2  4CO2 + 4H2O CO2, H2O < 5 sec 

125 Methyl Mercaptan (Methanethiol) CH3SH + 3O2  CO2 + 2H2O + SO2 CO2, H2O, SO2 < 15 sec 

126 1- Methyl Naphthalene C10H7CH3 + 13½O2  11CO2 + 5H2O CO2, H2O < 5 sec 

127 2- Methyl Naphthalene C10H7CH3 + 13½O2  11CO2 + 5H2O CO2, H2O < 5 sec 

128 2- Methyl polyoxyalkylamine (-O(CH3)2CnHnNH-) + excess O2  ~ [(CO2) + (H2O) + (NO2)] CO2, H2O, NO2 < 15 sec 

129 2- Methyl -1- Propene (CH3)2CCH2 + 6O
2
  4CO2 + 4H2O CO2, H2O < 5 sec 

130 Methylamine CH3NH2 + 3¼O2  CO2 + NO2 + 2½H2O CO2, H2O, NO2 < 15 sec 

131 2- Methylbutanal CH3CH2CH(CH3)CHO + 7O2  5CO2 + 5H2O CO2, H2O < 5 sec 

132 3- Methylbutanal (CH3)2CHCH2CHO  + 7O2  5CO2 + 5H2O CO2, H2O < 5 sec 

133 2- Methylbutyraldehyde CH3CH2CH(CH3)CHO + 7O2  5CO2 + 5H2O CO2, H2O < 5 sec 

134 Methylcyclohexane C6H11CH3 + 10½O2  7CO2 + 7H2O CO2, H2O < 5 sec 

135 Methylcyclopentane CH3C5H9 + 11O2  8CO2 + 6H2O CO2, H2O < 5 sec 

136 Methyl  isobutyl ketone CH3COCH2CH(CH3)2 + 8½O2  6CO2 + 6H2O CO2, H2O < 5 sec 

137 2- Methylpropanal (CH3)2CHCHO + 5½O2  4CO2 + 4H2O CO2, H2O < 5 sec 

138 2- Methylpropenal CH2C(CH3)CHO + 5O2  4CO2 + 3H2O CO2, H2O < 5 sec 

139 4- Methyl tricyclo(5,2,1,0) dec-4-ene C11H16 + 15O2  11CO2 + 8H2O CO2, H2O < 5 sec 

140 MEK Peroxide CH3COOC2H5 + 5O2  4CO2 + 4H2O CO2, H2O < 5 sec 

141 Naphthalene C10H8 + 12O2  10CO2 + 4H2O CO2, H2O < 5 sec 

142 Natural Gas Natural Gas consists of methane, ethane, propane, butane, and higher hydrocarbons CO2, H2O < 5 sec 

143 Nitric Acid 4HNO3  2H2O + 4NO2 + O2 H2O, NO2, O2 < 15 sec 

144 Nitric Oxide 2NO + O2  2NO2 NO2 < 15 sec 

145 Nitrogen Dioxide NO2 No Reaction  

146 Nitrous Oxide N2O + 1½O2  2NO2 NO2 < 15 sec 

147 n- Nonane CH3(CH2)7CH3 + 14O2  9CO2 + 10H2O CO2, H2O < 5 sec 
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148 Octachlorostyrene C6Cl5CClCCl2 + 8O2  8CO2 + 4Cl2 CO2, Cl2 < 15 sec 

149 Octahydro-exo-4,7-methano-1H-indene C10H16 + 9O2  5CO2 + 8H2O CO2, H2O < 5 sec 

150 Octanal CH3(CH2)6CHO + 11½O2  8CO2 + 8H2O CO2, H2O < 5 sec 

151 Octane CH3(CH2)6CH3 + 12½O2  8CO2 + 9H2O CO2, H2O < 5 sec 

152 n- Octane CH3(CH2)6CH3 + 12½O2  8CO2 + 9H2O CO2, H2O < 5 sec 

153 n- Octylaldehyde CH3(CH2)6CHO + 11½O2  8CO2 + 8H2O CO2, H2O < 5 sec 

154 Organic Nitrogen N + O2  NO2  NO2 < 15 sec 

155 Ozone O3 +  ½ O2  2O2 O2 < 2 sec 

156 Pentanal CH3(CH2)3CHO + 7O2  5CO2 + 5H2O CO2, H2O < 5 sec 

157 n- Pentanal CH3(CH2)3CHO + 7O2  5CO2 + 5H2O CO2, H2O < 5 sec 

158 Pentane CH3(CH2)3CH3  + 8O2  5CO2 + 6H2O CO2, H2O < 5 sec 

159 n- Pentane CH3(CH2)3CH3  + 8O2  5CO2 + 6H2O CO2, H2O < 5 sec 

160 1,5 Pentanediamine H2N(CH2)5NH2 + 10½O2  5CO2 + 7H2O +2NO2 CO2, H2O, NO2 < 15 sec 

161 Phenanthrene C14H10 + 16½O2  14CO2 + 5H2O CO2, H2O < 5 sec 

162 Phenol C6H5OH + 7O2  6CO2 + 3H2O CO2, H2O < 5 sec 

163 iso-Phorone Diamine C9H14O(NH2)2 + 15O2  9CO2 + 9H2O + 2NO2 CO2, H2O, NO2 < 15 sec 

164 Phosphoric Acid 2H3PO4  3H2O + P2O5 H2O, P2O5 < 15 sec 

165 Phthalic Acid C6H4(COOH)2+ 6½O2  8CO2 + 3H2O CO2, H2O < 5 sec 

166 Polychlorinated biphenyls (PCBs) CxHyClz + excess O2  xCO2 + 
y
/2H2O + 

z
/2Cl2 CO2, H2O, Cl2 < 15 sec 

167 Polychlorinated dibenzofurans CxHyClzOw + excess O2  xCO2 + 
y
/2H2O + 

z
/2Cl2 CO2, H2O, Cl2 < 15 sec 

168 Polychlorinated dibenzo-para-dioxins CxHyClzOw+ excess O2  xCO2 + 
y
/2H2O + 

z
/2Cl2 CO2, H2O, Cl2 < 15 sec 

169 Polyester Resins (-COC6H4COOCH2CHOHCH2OOCC6H4CO-) + excess O2  ~[(CO2) + (H2O)] CO2, H2O < 5 sec 

170 Proline NHC4H7COOH + 7¼O2  5CO2 + 4½H2O + NO2 CO2, H2O, NO2 < 15 sec 

171 Propanal CH3CH2CHO + 4½O2  3CO2 + 3H2O CO2, H2O < 5 sec 

172 Propane C3H8 + 5O2  3CO2 + 4H2O CO2, H2O < 5 sec 

173 iso- Propanol C3H7OH + 4½O2  3CO2 + 4H2O CO2, H2O < 5 sec 

174 n- Propanol C3H7OH + 4½O2  3CO2 + 4H2O CO2, H2O < 5 sec 

175 2- Propanol C3H7OH + 4½O2  3CO2 + 4H2O CO2, H2O < 5 sec 

176 2- Propenal CH2CHCHO + 3½O2  3CO2 + 2H2O CO2, H2O < 5 sec 

177 Propionaldehyde CH3CH2CHO + 4½O2  3CO2 + 3H2O CO2, H2O < 5 sec 

178 Propionic Acid C2H5COOH + 3½O2  3CO2 + 3H2O CO2, H2O < 5 sec 
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179 n- Propyl Acetate CH3COOC3H7 + 6½O2  5CO2 + 5H2O CO2, H2O < 5 sec 

180 n- Propyl Benzene C6H5C3H7 + 12O2  9CO2 + 6H2O CO2, H2O < 5 sec 

181 Propyl Mercaptan C3H7SH + 6O2  3CO2 + 4H2O + SO2 CO2, H2O, SO2 < 15 sec 

182 Propylene Glycol Methyl Ether Acetate C6H12O3 + 7½ O2  6CO2 + 6H2O CO2, H2O < 5 sec 

183 Pyridine C5H5N + 7¼O2  5CO2 + NO2 + 2½H2O CO2, H2O, NO2 < 15 sec 

184 Quinoline C9H7N + 11¾O2  9CO2 + NO2 + 3½H2O CO2, H2O, NO2 < 15 sec 

185 iso- Quinoline C9H7N + 11¾O2  9CO2 + NO2 + 3½H2O CO2, H2O, NO2 < 15 sec 

186 Radon Rn No Reaction  

187 Respirable Suspended Particles * CnHxOy + excess O2  nCO2+ 
X
/2 H2O CO2, H2O Particle size 

dependent 

188 Skatole C9H9N + 12¼O2  9CO2 + NO2 + 4½H2O CO2, H2O, NO2 < 15 sec 

189 Styrene C6H5CH:CH2 + 10O2  8CO2 + 4H2O CO2, H2O < 5 sec 

190 Sodium Hydroxide NaOH No Reaction  

191 Sulphur S + O2  SO2 SO2 < 15 sec 

192 Sulfur Dioxide SO2 No Reaction  

193 Sulfur Hexafluoride SF6 No Reaction  

194 Sulphuric Acid 2H2SO4  2H2O + 2SO2 + O2 H2O, 2SO2, O2 < 15 sec 

195 Terephthalic Acid (TPA) C6H4(COOH)2 + 7½O2  8CO2 + 3H2O CO2, H2O < 5 sec 

196 Tetrachloroethane C2H2Cl4 + 2½O2  2CO2 + H2O + 2Cl2 CO2, H2O, Cl2 < 15 sec 

197 Tetrachloroethene C2Cl4 + 2O2  2CO2 + 2Cl2 CO2, Cl2 < 15 sec 

198 Tetrahydrofuran (THF) C4H8O + 5½O2  4CO2 + 4H2O CO2, H2O < 5 sec 

199 1,2,3,4 Tetrahydro Naphthalene C10H12 + 8O2  10CO2 + 6H2O CO2, H2O < 5 sec 

200 Thiocresol CH3C6H4SH + 10O2  7CO2 + SO2 + 4H2O CO2, H2O, SO2 < 15 sec 

201 Thiophenol C6H5SH + 8½O2  6CO2 + SO2 + 3H2O CO2, H2O, SO2 < 15 sec 

202 Toluene C6H5CH3 + 9O2 7CO2 + 4H2O CO2, H2O < 5 sec 

203 p- Toluic Acid C6H4COOHCH3 + 9O2 8CO2 + 4H2O CO2, H2O < 5 sec 

204 TOC (Total Organic Carbon) CxHyOz + excess O2  xCO2 + 
y
/2H2O CO2, H2O < 5 sec 

205 Trichlorethylene CHClCCl2 + 2¼O2  2CO2 + ½H2O + 1½Cl2 CO2, H2O, Cl2 < 15 sec 

206 1,1,1- Trichlorethane CH3CCl3 + 2¾O2  2CO2 + 1½H2O + 1½Cl2 CO2, H2O, Cl2 < 15 sec 

207 1,1,2- Trichlorethane CH3CCl3 + 2¾O2  2CO2 + 1½H2O + 1½Cl2 CO2, H2O, Cl2 < 15 sec 

208 Tricyclo(5,2,1,0) dec-3-ene C10H14 + 8½O2  10CO2 + 7H2O  CO2, H2O < 5 sec 
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No Pollutant Chemical Reaction Final Products Reaction 

Time 

209 Trichloromethane CHCl3 + 1¼O2  CO2 + ½H2O + 1½Cl2 CO2, H2O, Cl2 < 15 sec 

210 Triethylamine (C2H5)3N + 10¾O2  6CO2 + NO2 + 7½H2O CO2, H2O, NO2 < 15 sec 

211 Triethylene tetramine H2NCH2(CH2NHCH2)2CH2NH2 + 14½  O2  6CO2 + 9H2O + 4NO2 CO2, H2O, NO2 < 15 sec 

212 Trimethylamine (CH3)3N + 6¼ O2  3CO2 + 4½H2O + NO2 CO2, H2O, NO2 < 15 sec 

213 1,2,4 Trimethylbenzene C6H3(CH3)3 + 12O2  9CO2 + 6H2O CO2, H2O < 5 sec 

214 2,2,4 Trimethylpentane (CH3)2CHCH2C(CH3)3 + 12½O2  8CO2 + 9H2O CO2, H2O < 5 sec 

215 Triquinacene C10H10  + 7½O2  10CO2 + 5H2O CO2, H2O < 5 sec 

216 iso-Valeraldehyde (CH3)2CHCH2CHO  + 7O2  5CO2 + 5H2O CO2, H2O < 5 sec 

217 n- Valderaldehyde CH3(CH2)3CHO + 7O2  5CO2 + 5H2O CO2, H2O < 5 sec 

218 iso- Valeric Acid (CH3)2CHCH2COOH + 6½O2  5CO2 + 5H2O CO2, H2O < 5 sec 

219 n- Valeric Acid CH3(CH2)3COOH + 6½O2  5CO2 + 5H2O CO2, H2O < 5 sec 

220 Volatile Organic Compounds CxHy + excess O2  xCO2 + 
y
/2H2O CO2, H2O < 5 sec 

221 Wax (consists of Esters & Alcohols) # RCOOR’ + excess O2  xCO2 + yH2O CO2, H2O < 5 sec 

  ROH + excess O2  xCO2 + yH2O CO2, H2O < 5 sec 

222 White Spirits C10H16 + 14O2  10CO2 + 8H2O CO2, H2O < 5 sec 

223 Xylenes C6H4CH3CH3 + 10½O2  8CO2 + 5H2O CO2, H2O < 5 sec 

 

 

Notes: *  Airborne respirable particles are predominantly carbon compounds (organic) and are more regularly oxidisable.  The oxidation reaction times are dependent on 

particle size, density, concentration, and reaction rate constants.  The organic pollutants such as those listed above are generally volatile whereas inorganic pollutants 

normally exist as solid particles (powders) and are subject to fall-out.  The concentrations of any airborne inorganic pollutants therefore will be broadly insignificant. 

 #   R, R’ are abbreviated forms of CxHy 
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1. Purpose 
Performance tests were conducted on the "Bio-Oxygen" Air Purification, Air Sterilization & Odour 
Control Equipment for the removal of various Chemical Fumes and Vapours. 
 
2. Testing Details 
The Bio-Oxygen equipment was tested for the removal of the following individual Chemical Fumes & 
Vapours: 
 
- Ammonia, Acetaldehyde, Hydrogen Sulfide, Acetic Acid and Formaldehyde  
    were each prepared and tested separately. 
 
- Formaldehyde was included because it is one of the causes of 'Sick Building Syndrome' 
  
3. Testing Method 
 
3.1 Testing Equipment 
The configuration of the testing equipment is shown in Drawing 3.1.1. 
The tests were conducted in a hermetically sealed acrylic test chamber with a capacity of 1 m3 (1m x 
1m x 1m). Inside the chamber was a 'Bio-Oxygen' Air Purifier Model 8000/5, Heater for vapourising the 
test chemical, Gas Mixing Fan, Temperature & Humidity Sensor and a 6 mm hole for inserting a 
'Gastec' Gas Test Tube which was connected to an external 'Gastec' Gas Pump.  
 
Equipment tested: "Bio-Oxygen" Model 8000/5 
 
 
 
 
 
 
 
 

Drawing 3.1.1 Configuration of Test Equipment 

3.2 Testing Procedure 
 A flow diagram showing the testing procedure for each test is indicated in Drawing 3.2.1.   
 
 Each chemical test was conducted twice to demonstrate the repeatability of the tests: 
     2 tests with the 'Bio-Oxygen' unit turned 'off' and 
     2 tests with the 'Bio-Oxygen' unit turned 'on'. 
      

The reason for testing with the Bio-Oxygen unit turned 'off' was to establish what the natural decay 
rate of the individual chemicals was. 
 

 
 
 
 

 

 

Drawing 3.2.1.  Test Procedure Flow Chart 
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3.3  Test Specifications 
The target chemical concentration for each chemical is shown in Table 3.3.1.  
Separate tests were conducted for each chemical. 
 
Table 3.3.1 Chemical and Target Concentration and Chemical Vapourisation Method 

 
Chemical to be tested 

Target 
Concentration  

(ppm) 

 
Chemical Vapourisation Method 

Ammonia (NH3) 30 25% Ammonia vaporized by steam.         

Acetaldehyde（CH3CHO） 
20 90% Acetaldehyde heated and vaporized. 

Hydrogen Sulfide (H2S) 
20 

 

0.1 mol of Hydrochloric Acid was added to NaHS 

(powdered) and the Hydrogen Sulfide vapourized. 

Acetic Acid (CH3COOH) 20 99.7% liquid heated and vaporized. 

Formaldehyde (HCHO) 3 36~38% liquid heated and vaporized. 

 
3.4  Measuring of the Chemical Vapour under test 
(1)  Measuring Method  
The measuring method for each chemical is shown in Table 3.4.1. 

 
Table 3.4.1 Measuring Method for each Chemical 

 
Gas Tested Testing Method Number of Pump Strokes and Measuring 

Range of 'Gastec' Test Tubes 
Ammonia (NH3) Gastec  

Ammonia 
Detection Tube 

No.3L 

 
1 Pump Strokes =   1 - 30 ppm 
2 Pump Strokes =   0.5 - 1 ppm  
  

Acetaldehyde（CH3CHO） 
Gastec 

Acetaldehyde 
Detection Tube 

No.92L 

 
1 Pump Stroke   = 1 - 20 ppm 
 

Hydrogen Sulfide (H2S) Gastec  
Hydrogen Sulfide 
Detection Tube 

No. 4LK 

 
1 Pump Stroke   = 2 - 20 ppm 
2 Pump Strokes = 1 -   2 ppm 
 

Acetic Acid (CH3COOH) Gastec 
Acetic Acid 

Detection Tube 
No.81L 

1/2 Pump Stroke = 10 - 25 ppm 
1 Pump Stroke   =  0.25 - 10 ppm 
 

Formaldehyde (HCHO) Gastec 
Formaldehyde 
Detection Tube 

No. 91L 

 
5 Pump Strokes = 0.1 - 5 ppm 
 

 



 

 

3

 
 

 
 
 
 
Accuracy of Measurements 
In order to increase the accuracy of the Gastec measuring tubes, after the appropriate number of pump 
strokes was taken and no discoloration of the test tube was recorded then the number of pump strokes was 
increased to 10 strokes so as to extend the detection range of the tubes but nevertheless in spite of the 
extra pump strokes still no discoloration was recorded. The reaction of the Gastec tubes to the chemicals is 
not linear but is exponential and therefore with 10 pump strokes the detection range and accuracy is many 
more times more than at the appropriate number of strokes and therefore that result was taken as 100% 
reduction.  
 
(2) Number of Measurements 
Each test was done twice (1st and 2nd test) to show the repeatability of the tests. 
Initially, each chemical was tested twice with the "Bio-Oxygen" unit turned 'off'. Readings of the chemical 
concentration were taken after exactly 0 minutes, 5 minutes, 10 minutes and 15 minutes. 
 
Thereafter, each chemical was tested twice with the "Bio-Oxygen" unit turned 'on'. Readings of the chemical 
concentration were taken exactly after 0 minutes, 5 minutes, 10 minutes and 15 minutes. 
 
4.  Test Results 
The speed and efficiency with which each chemical was removed by the Bio-Oxygen unit is shown in 
Table 4. 
 
Bio-Oxygen removed 100% of the Acetaldehyde, Acetic Acid and Formaldehyde in 5 minutes, i.e. the 
concentration dropped to zero (0) ppm in 5 minutes. 
 
Bio-Oxygen removed 100% of Hydrogen Sulfide in 15 minutes, i.e. the concentration of Hydrogen 
Sulfide dropped to zero (0) ppm in 15 minutes 
 
In the case of Ammonia, Bio-Oxygen removed 99.2% of the Ammonia in 15 minutes, i.e the 
concentration dropped to 0.50 ppm in one test and in the other test it dropped to zero ppm (average 
0.25 ppm) in 15 minutes.  
 

Table 4. Summary of 'Bio-Oxygen' Equipment Performance Test Results 

 

Chemical   *Without         With              % 

Bio-Oxygen     Bio-Oxygen       Reduction 

Remarks 

Ammonia   31 ppm       0.25 ppm         99.2% See Table 4.1, & Graph 4.1. 

Acetaldehyde   24 ppm       0   ppm         100% See Table 4.2, & Graph 4.2. 

Hydrogen Sulfide   20 ppm       0   ppm         100% See Table 4.3, & Graph 4.3. 

Acetic Acid   21 ppm       0   ppm         100% See Table 4.4, & Graph 4.4. 

Formaldehyde    3 ppm       0   ppm         100% See Table 4.5, & Graph 4.5. 

* Results were taken after 15 minutes 

 
 
 
 
 
 
 



 

 

4

 
 

 
 
 

AMMONIA 
 
Table 4.1  Ammonia Concentration Measuring Results 
 

Time  
Lapsed  

Bio-Oxygen 'Off' (ppm) Bio-Oxygen 'On' (ppm) 
(min.) 1st  Test 2nd  Test Average 1st Test 2nd Test Average 

0 32 30 31 34 30 32 
5 31 29 30 14 10 12 
10 28 28 28 4.0 1.0 2.5 
15 27 27 27 0.5 0 0.25 

Temp. (°C) 28 27 -- 32 33 -- 

Humidity (RH%) 73 75 -- 51 48 -- 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Drawing 4.1  Ammonia Concentration Changes 
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ACETALDEHYDE 
 

Table 4.2  Acetaldehyde Concentration Measuring Results 
 

Time  
Lapsed  

Bio-Oxygen 'Off' (ppm) Bio-Oxygen 'On' (ppm) 
(min.) 1st Test 2nd Test Average 1st Test 2nd Test Average 

0 24 24 24 20 22 21 
5 24 24 24 0 0 0 
10 24 24 24 0 0 0 
15 24 24 24 0 0 0 

Temp. (°C) 30 29 -- 32 32 -- 

Humidity (RH%) 60 63 -- 53 52 -- 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Drawing 4.2  Acetaldehyde Concentration Changes 
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HYDROGEN SULFIDE 
 

Table 4.3  Hydrogen Sulfide Concentration Measuring Results 
 

Time  
Lapsed  

Bio-Oxygen 'Off' (ppm) Bio-Oxygen 'On' (ppm) 
(min.) 1st Test 2nd Test Average 1st Test 2nd Test Average 

0 16 24 20 20 19 21 
5 15 23 19 12 10 12 
10 14 22 18 8.0 6.0 7.0 
15 13 21 17 0 0 0 

Temp. (°C) 29 28 -- 29 32 -- 

Humidity (RH%) 67 73 -- 57 52 -- 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Drawing 4.3  Hydrogen Sulfide Concentration Changes 
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ACETIC ACID 
 

Table 4.4  Acetic Acid Concentration Measuring Results 
 

Time  
Lapsed  

Bio-Oxygen 'Off' (ppm) Bio-Oxygen 'On' (ppm) 
(min.) 1st Test 2nd Test Average 1st Test 2nd Test Average 

0 22 20 21 19 20 19.5 
5 20 19 19.5 0 0 0 
10 19 18 18.5 0 0 0 
15 18 17 17.5 0 0 0 

Temp. (°C) 32 33 -- 34 34 -- 

Humidity (RH%) 47 46 -- 43 40 -- 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Drawing 4.4  Acetic Acid Concentration Changes 
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FORMALDEHYDE 
 
Table 4.5  Formaldehyde Concentration Measuring Results 
 

Time  
Lapsed  

Bio-Oxygen 'Off' (ppm) Bio-Oxygen 'On' (ppm) 
(min.) 1st Test 2nd Test Average 1st Test 2nd Test Average 

0 3.0 3.0 3.0 3.0 3.0 3.0 
5 2.8 2.9 2.85 0 0 0 
10 2.6 2.8 2.7 0 0 0 
15 2.5 2.7 2.6 0 0 0 

Temp. (°C) 32 33 -- 33 35 -- 

Humidity (RH%) 47 44 -- 44 37 -- 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Drawing 4.5  Formaldehyde Concentration Changes 
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