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Novel Degradation Method of Organic Compounds
in Human Surroundings using Iron Oxide
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A novel degradation method of organic compounds in human surroundings was investigated by considering

the fenton-type reaction with iron oxides. Hydroxyl radical was generated under several conditions using
a-Fe(O)OH and y-Fe(O)OH. These Fe(O)OH generated the hydroxyl radical by photo-irradiation under conditions
without H,0,. This is an interesting property of Fe(O)OH: it differs from the fenton-type reaction. Toluene gas was
degraded up to 40 % using the scrubber method, including Fe(O)OH and H,0,. Carbofuran, which is well known
as an herbicide, also degraded completely after 5 h under optimum conditions using Fe(O)OH. Advantages of this

degradation method are that the reagent is cheap and easy to handle. We propose this degradation as a new method

for reducing levels of other hazardous organic compounds in human surroundings.
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power 4 mW
modulation frequency 9.43 GHz
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Scrubber type - oxidative degradation method.
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Amounts of hydroxyl radical generated by using iron
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Iron Compound” Condition” + OH(mol/L) Fe*(mol/L)

0-Fe(O)OH - <10®  <0.1x107
(goethite) A 10° <0.1x10°
B 10°  <01x107°
A+B 10°  <01x107
y-Fe(0)OH - <10®  <0.1x107
(lepidocrocite) A 10°° 0.3x107°
B 10°  <01x107
A+B 10°  <01x107°

FeSO, A >107 107

(fenton reaction)

FeO AorB <10®  <0.1x10°
Fe,0, AorB <10® <o0.1x10°
a-Fe,0, AorB <10®  <0.1x10°
v- Fe,0, AorB <10®  <0.1x107

a) Concentration of each iron oxide was 10~ mol/L.
b) Reaction conditions: (A), with 10~ mol/L H,0,; (B),
irradiated by a high pressure mercury lamp (>280 nm).
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Changes in toluene gas concentration emitted from the

scrubber type oxidative degradation equipment. Reaction

conditions: a), a-Fe(O)OH and H,0,; b), y-Fe(O)OH and

H,0,; ¢), without iron-oxide.
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Changes in toluene gas concentration emitted from the

scrubber type oxidative degradation equipment with or

without an UV light irradiation. Reaction conditions:

a), y-Fe(O)OH and H,0,; b), y-Fe(O)OH + hv; c),

v-Fe(O)OH and H,0, + hv.
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Degradation of carbofuran by a-Fe(O)OH and H,O,.
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Decrease of total organic carbon during degradation of

carbofuran.
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