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Experimental research on film-forming characteristics on the packings in the natural ventilation bio-trickling filter WANG
Shanshan ,GUO Xinchao , ] IA Dongjing. (College of Environmental and Municipal Engineering , Xi’ an University
of Architecture and Technology . Xi’an Shaanxi 710055)

Abstract;: The filmforming characteristic of pumice and polyurethane packings in natural ventilation bio-trick-
ling filter was investigated and compared. The COD, NH; -N removal efficiency of bio-trickling filter during film-
forming process as well as the TN, TP removal regular after film-forming were analyzed. The experimental results
showed that pumice packing hanging membrane much easier. The pumice packing with diameter of 6-12 mm achieved
better treatment efficiency than that of 12-20 mm pumice packing,while for polyurethane packing,the performance of
large size packing (50 mm) was slightly better than the small ones (25 mm). After bio-film forming, the COD,
NH; -N removal rates of pumice packing were 70%-85%,60%-80% respectively, while for polyurethane packing,
COD,NH; -N removal rates were 60%-80% ,10%-40% respectively. The bio-trickling filter filled with pumice pack-
ing presented perfect performance on TN, TP removal,under the hydraulic load of 0. 85 m*/(m* * d),the TN, TP re-
moval rate reached 45. 58% ,38. 44 % respectively, while the effectiveness of polyurethane packing filter was relative
poor. The large aperture of polyurethane packing shortened the residence of sewage flow in filter, thus limited the at-
tachment of microorganisms on packing.

Keywords: biological trickling filters; packing; natural ventilation; film-forming
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Table 1 The reactor height sizes of each part
(HD (H2) (H3) (HD (H5)
/cm 5 60 5 5 15 95
1
Fig.1 The schematic diagram of experimental device
1— 32— 33— s4— 55— 56—
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Table 2 The quality of test water mg/LC pH )
COD NHi -N TN TP pH
200~800 20~100 40~120 2.5~5 6~9
o 1.3
’ ’ 2 ’
b b 3 o
, 100 R
. 3
Table 3 The parameters of pickings
1
/mm /% /% (m? gD
1.1 6~12.12~20 68 54 0.58
2 25,50 =90 80 23.30
) 1,
) .15 min
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60 L.,
3 : N 2
16 cm X 17 emX 15 cm, 16 cm X 17 em X 30 Fig.2  The SEM of packings
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Fig. 4 COD removal rate of pumice packing with different particle sizes in the trickling filter
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5 COD

Fig. 5 COD removal rate of polyurethane packing with different particle sizes in the trickling filter

6 NH; -N
Fig. 6 NH{ -N removal rate of pumice packing with different particle sizes in the trickling filter
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Fig. 7 NH; -N removal rate Z)[ polyurethane packing wit’\lldelif}\tlsrent particle sizes in the trickling filter
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Fig. 9 The surface bio-film quantity of different pickings
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Table 2 The count of nitrifying bacteria in sludge
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