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Abstract: This’ study attempted to shorten the time wasted at the startup of a wm{ﬂete dutotrd'phlc nitrogen removal “over nittite
(CANON) process in a tidal flow construct;i:d wetland |( TFCW ) to achieve | higher nitrogen remoyal rates. Thus, the sfarting
performan(c and thefrelated microbiological Charactetisties of different kinds of filter média filling the TFCW were explored at an
dppr(,i:‘)ndté drdlndge rate. (Fhe results showedithat the physmoche_mlcal properties of the filter medium could significantly affect the
quantity, and act1v1ty of the functional microbes’ (espemally ANAMMOX bacteria) enriched in the TFCWs, leading to fluctuations of the
starting time and nitrogen transformation rates of the systems filled with five different kinds of filter media. Compared with that of
gravel , jthe quantity and activity of ANAMMOX bacteria in the bed could be enhanced to different degrees as the TFCW was filled with
ceramsite, zeolite, broken bricks, and lobster shells. Correspondingly, the starting times of the TFCWs with the CANON process were
shortened, and their nitrogen removal performances could also be optimized. When the hydraulic loading rate of the TFCW was 0. 96
m’+(m®+d) ™", the initiation of the CANON process could be accomplished successfully in the system filled with lobster shells within
300 cycles, since AOB and ANAMMOX bacteria could become dominant quickly in the packing bed. Moreover, the TN and NH," -N
removal rates could reach up to (88.37 £1.19)% and (91.03 £0. 66) %, respectively, followed by those of broken bricks, zeolite,
ceramsite, and gravel.

Key words:tidal flow constructed wetland (TFCW) ; complete autotrophic nitrogen removal over nitrite ( CANON) ; filter medium;
ANAMMOX; nitrogen removal
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Table 1  16S rRNA-targeted oligonucleotide probes during the analysis of FISH
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Table 2 Nitrogen removal performance of each TFCW at the steady state
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Fig. 1 Nitrogen removal performance of each TFCW during the test
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