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Removal of High Concentration NO through Photocatalytic Oxidation
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Abstract The supported nano-TiO, photocatalyst was prepared in laboratory, and the experimental condi-
tions of photocatalytic oxidation for NO were studied by using a self-designed platform. Experimental re-
sults showed that the TiO, photocatalyst, oxygen concentration, humidity and NO initial concentration were
the main factors to the photocatalytic oxidiation of NO. Under the optimum experimental conditions, the
higher removal efficiency for NOwas obtained. The micro-properties of TiO, photocatalyst were character-
ized by scanning electron microscopy, transmission electron microscopy and X-ray diffractometry. The
leaching liquid and the absorption liquid of the tail gas were analyzed by chemical analysis methods, and the
results indicated that the nitrateion (NO, ) had a higher proportion in the liquid. According to above ex-
perimental results, the mechanism of NO photocatalytic oxidation was deduced initially.
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Figure 1 The experimental set-up scheme of photocatalytic
oxidation for NO removal
1—NO cylinder, 2—N; cylinder, 3—0; cylinder, 4-6—vave, 7—mass flow

meter, 8—gas blender, 9—water vapour generator, 10—compressor, 11—
photocatalysis reactor, 12—flue gas analyzer
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Figure2 SEM image of the TiO, photocatalyst sample
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Figure3 TEM image of the TiO, photocatalyst sample
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Figure4 XRD patterns of TiO, photocatalyst
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Figure5 Adsorption graph of NO, under un-UV irradiation
Experimental conditions: without UV irradition, supported TiO, photocatalyst,
without oxygen, without water vapour, reaction temperature (601+5) ‘C
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Figure 6 Effect of NO initial concentration on removal effi-
ciency
Experimental conditions: supported TiO, photocatalyst, oxygen concentration
10%, humidity 5%, reaction temperature (60+5) 'C
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Figure7 Effect of O,concentration on NO removal efficiency
Experimental conditions: supported TiO, photocatalyst, oxygen concentration
10%, humidity 5%, reaction temperature (60+5) ‘C
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Figure8 Effect of humidity on NO removal efficiency
Experimental conditions: supported TiO, photocatalyst, oxygen concentration
10%, humidity 2%~ 8%, reaction temperature (60+5) ‘C
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Figure9 Effect of temperature on NO removal efficiency

Experimental conditions: supported TiO, photocatalyst, oxygen concentration
10%, humidity 5%, reaction temperature (21~220) ‘C
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