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Nitrogen Removal by Bacillus sp. LY with Heterotrophic Nitrification Ability

HE Xia, ZHAO Bin, LU Jian, HE Yi-liang, JIN Qiang, ZHANG Wen-ying

(School of Environmental Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Bacillus sp. LY has the ability of nitrogen removal. Under the NH," -N load of 40, 80 and 120 mg/L, after 120 hours culture, the
NH," -N removal rate finally was 100%, 85.7% >, 73.7% 5 and the removal rate of TN finally was 76.6%, 53.4%, 64.8% . As the
concentration of ammonium improved, the rate of nitrification and the nitrogen removal would decrease under the same concentration of Bacillus
sp. LY at the beginning. The concentration of organic material played an important role in the nitrogen removal by Bacillus sp. LY. The low
concentration of organic material inhibited the ability of nitrogen removal, and the middle concentration of organic material enhanced its ability
of nitrogen removal and reached the optimum nitrogen removal condition, but the high concentration of organic material did not enhance its
ability of nitrogen removal again. Organic nitrogen could be transformed to ammonium by Bacillus sp. LY, which was then transformed to N,
through two possible pathways. One pathway was a nitrification process followed by a denitrification process. The other pathway was that
ammonium was first oxidized to hydroxylamine; then dehydrogenized to N, O and finally transformed to N, . All these results may contribute to
the establishment of new biology process to remove nitrogen with high efficiency.
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Fig.1 Changes in the concentration of NH; -N and TN during
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Table 1 Maximum rate of nitrification and nitrogen removal during 120 h

NH; -N K SEINEL AL ES S PNt ES
/mge1,! /mg*(Leh)~! /mg*(Leh) !
40 2.1 1.5
80 1.8 1.0
120 1.3 0.9

2.2 AW BEEXS Bacillus sp. LY M1 e
Al
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I B RE . i T 5 S DL I 8 ) 2 11 PR M 21
HE (052 , X 56 Hh LU 26 D ME — Bt S i g e
— A, 76K (TOC = 400 mg/L)~ 11 (TOC = 800
mg/L)~ 5 (TOC = 1600 mg/L) 3 FliA7 ML & 45 1
N BRUE T ANTE] NH -N IR AR B T PR S 77 T U
SO, KRR SON 120 b Ja, SR AR 2.

®2 TRENYREMTE NH -NRET
NH; -N.TN #1 TOC B9 £ R E
Table 2 Removal efficiency of NH; =N, TN and TOC under

different concentration of organic material and NH, -N

HHLUE  NHf -NKE

NHf -N % TN ZFk TOC 2Bk

/mgL~! /mg*L~! N BEin % 1%
200 40 10 76.6 34.4 86.3
80 5 46.3 31.3 89.6

40 20 100 67.1 85.6

800 80 10 89.6 76.6 90.7
120 6.7 3.4 56.0 9.9

40 40 75.3 65.8 86.5

1600 80 20 73.7 64.8 83.5
120 13.3  77.4 56.7 82.1
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Fig.4  Chromatograms of the gas samples at beginning and 5 days later
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Fig.5 Changes in the concentration of intermediates during

the metabolism of ammonium by Bacillus sp. LY
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Fig.6  Changes in the concentration of liquid intermediates during the metabolism of nitrite and nitrate by Bacillus sp. LY
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