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Abstract

As traffic in city-centre around the world continues to increase, so levels of
atmospheric pollutants continue to rise, High concentrations of NOx can have negative
effects on human health, and we must find new ways to reduce their levels in the air
we breathe. Nitrogen oxide gas (NOx), consisting of nitrogen monoxide (NO) and
nitrogen dioxide (NO.) produced using Oz oxidation, at a low concentration
corresponding to that on roads as a result of exhaust from automobiles, was carried out
to evaluate the removal characteristics of NOx through a laboratory-scale biofilter
packed with soil as a packing material. A mixture media (yellow soil (30%): soil (40%):
compost (10%): a used briquet (20%)) was applied. After about lday of operation, the
removal efficiency for NO; in all experiments with a constant condition (25C and water
humidity (60%)) was over 98%. The retention times of the section between phase I
and phase 0O for formationAand reduction of Oz, NO and NO2 on the imtial Oz
concentration was 50min (03:195 ppb), 55min (03:925 ppb), 65min (03:1743 ppb), 70min
(03:2616 ppb), 75min (03:3500 ppb), respectively. The soil biofilter system is a unique
technology that purifies urban air by utilizing the natural processes that take place in
the soil. Although some of the processes are quite complex, they can broadly be
summarized as adsorption onto soil particles, dissolution into soil pore water, and
biochemical.
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Fig. 1. The scenario of NOx cycle on the soil biofilter system.
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Table 2. The physical and chemical characteristics of -a mixed media on the soil biofilter.

Component o Conll/zcr)litstzlvrvet%) den;?;(‘;ims) Field Capacity (%)
Yellow soil 6.4 60% 0.90 70
Soil 54 60% 0.90 . 70
Compost 8.8 60% 0.90 70
Briguet 6.8 60% 0.90 70
Mixture media 6.5 60% 0.90 70
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Table 3. The effect of the used combination media for NOx removal according to

O3 addition concentration

Component! C; (ppb) I Phase I_Phase
Test P i PP C.(1) (ppb) [ Removal (%) | C.(11) (ppb) | Removal (%)
Reaction Os oxidation Soil bg)o—lltrggi(f)g?éig?ibn etc
O3 195 0 100 97.8 50.2
) NO 501 344 31 233 53
NO,® 6.78 31 - 1.03 99.4 !
NOx” 507 374 26 234 54
03 925 0 100 116 87.5
5 NO 500 271 45.9 169 663
NO® 6.61 " 99.23 - 1.48 98.5 |
NOx” 507 369 27 171 66.3
Oz 1743 9.87 99.4 136.5 92.7
3 NO 499.7 196 60.7 149 75.0
NO,” 4.79 173 - 1.30 993
NOx" 507 369 26.9 150.7 70.1
03 2616.20 72.82 97.20 272.65 89.58
4 NO 506.84 126.88 75.00 86.07 83.02
NO,” 4.11 247.42 - 2.42 9902
NOx” 509.64 372.15 27.00 88.32 82.67
03 3500 173 95.1 355 89.9
5 NO 500 75 85 62 33
NO,” 5.31 304 - 2.29 , 99.3 E
NOx” 504 376 26 64.5 87.2
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Fig. 3 The variations (a) and Plot of % of removal (b) of the concentration of Oz, NO,
and NO; using O3 oxidation in the 195 ppb of initial O3 concentration.
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and NO2 using O3 oxidation in the 2616 ppb of initial O3 concentration.
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