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Abstract: A pilot study on the treatment of micro-polluted river water by bio-contact oxidation

process with braided suspended filler was carried out. The results showed that under the condition of
natural biofilm formation, the start-up process of pilot-scale plant was completed within 21 days by means
of closed aeration and gradually shortening the residence time with the ammonia nitrogen removal rate of
94.5%. The filler surface was rich in biophase and the appearance was fluffy and dispersed without
agglomerate. In the stable period, the daily average influent ammonia nitrogen was 6.40-7.74 mg/L, the
ammonia nitrogen removal amount was 4.63-5.42 mg/L, with average of 5.0 mg/L, and the nitrification load
reached 0.17-0.20 kgN/(m’-d). The ammonia nitrogen removal efficiency of different sections first
increased and then decreased slightly with the flow. The average nitrification loads of the front, middle
and posterior sections were 0.12, 0.26, 0.21 kgN/(m’+d) respectively, up to 0.31 kgN/(m*+d). The ammonia

nitrogen removal rate decreased from 90.3% to 70.1%, while the hydraulic load increased from 15.3
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m’/(m’+d) to 25.2 m*/(m’+d), and recovered to 95.9% after 46 h operation. The ammonia nitrogen removal

amount decreased from 4.89 mg/l. to 3.30 mg/l. when the influent ammonia nitrogen concentration

increased from 5.47 mg/L. to 8.0 mg/L., and recovered to 4.88 mg/L after 39 h operation. The bio-contact

oxidation method with braided suspended filler has the advantages of simple and fast start-up, stable

ammonia nitrogen removal efficiency and good adaptability to the impact of hydraulic and ammonia

nitrogen load, which can provide reference to the remediation of micro-polluted water body or the

pretreatment of micro-polluted source water.
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Fig.1 Schematic diagram of pilot-scale test device
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Tab.1 Influent quality during pilot-scale test
A/ | COD/ | BODS/ | TP/ | SS/
moH (mg: | (mge | (mg: (mg+ | (mg+ | pH
L") L") L") L") L")
3.23~ 0.20~ 6.78~
iz FlenEe| 14~27 |5.4~11.8 6~38
5.80 0.44 7.35
SEME | 438 | 20 8.7 031 | 16 |7.14
=AY 2 40 10 0.4 6~9
B '

TR 56 A FR G G S A R b X R TS YAz T K 28
T VR 5 0 UE A B Y S o K, sk K =LA
3.23~5. 80 mg/L, -]} 4. 38 mg/L, COD V-1 4 20
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Fig.2 Variation of ammonia nitrogen during the start-up
process
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Fig.3 Surface morphology and biofacies of fillers before

and after biofilm colonization
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Fig.4 Removal effect of high concentration ammonia

= 4

nitrogen during stable operation period
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Fig.5 Removal effect of ammonia nitrogen and nitrification

load along the flow process
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Fig.6 Impact of hydraulic shock load on ammonia

nitrogen removal
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Fig.7 Impact of high ammonia nitrogen shock load on its

removal
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