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Abstract: Different synthetic wastewaters were used n the batch tests to analyze the intermediate products and the nirogen balance, and to
study the mechanism of ammonium removal in the completely autotrophic nitrogen removal in one reactor process with the sludge cukured in the
SBBR completely autoirophic nitrogen removal system. The results showed that 62% of ammonim was converted to such nitogen compounds
as NO; , NOs , NH,OH, NyHy, NO, NO,, N,O and N, without addition of organic catbon, and N, took up 90. 07%. The anmoniun n the
completely autotrophic nirogen removal in one reactor system was removed in many ways. 4 5% of ammonium was removed in the physical-
chemical way. 3. 73% of ammonium was converted by the conventional nirifi catior denitrification process. The quantity of ammonium removed
by the completely autotrophic nirogen removal in one reactor process was 53. 77% , which is the largest, and the completely autotrophic
nitrogen removal in one reactor process could be realized in two different metabolic pathways. But the effluent ammonium in the anoxic reactor,
where enough NO, present were presert, was equal to the blank system, and no ammoniun was converted to such nitrogen compounds as NO3

and N, by Nitrosomonas eutrap ha using NO, as electron acceptor, which maybe caused by lack of the function bacteria.

Key words: completely auoirophic nitrogen removal in one reactor; ammonium; metabolic pathway; anaerobic ammonium oxidation
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Fig. 1 Metabolic pathway of ANAMMOX studied!® Table ] Wasewater and gas used in the experiment
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Table 2 Conversion of ammonium in the compleely autotrophic nirogen removal in one reactor
NHi;,  NHj NO3 NO3 NH,O0H N,H, NO NO, N, 0 N,
( N )/melL! 30. 00 11.40 0. 098 0.62 088 0.000 2 597x 1074 L67x10°*  7.10x 1073 2.02
/mL 300 300 300 300 300 300 2247 2 247 2247 2247
(' N )/mg 9.00 3.42 0.9 0.19 0264  0.000 06 0001 3 0 000 38 0.016 4.54
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1 , , Ar
, 12h 0.91 mg NH,OH( N
) ) ” NO
, NO, ;O N, :
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: 82.64%.  2h 1 ,
3 2 .NH:OH  NO2
II , NO2/Ar ,  NH,OH ,
, DO ,12h NH20H NOs
28.83 mg/LL, , 0.15 mg/L.
3 l)/ mg
Table 3 Effluent quantity of nittogen canpounds in the completely autotrophic nirogen removal system with diferent influent wastewatery mg
NH% NOz NO3; NH, OH N,H, NO NO, N,0 N,
NH,HCO, RA) 0. 029 0.19 0.264 0.00006 00013 0 000 38 0.016 4.54
NH,HCO { NO, 8. 6 — 0.06 — — — 0.000 76 —
NH,0HCJ NaNO, 2.9 0.09 0.91 0013 0008 1.23 5.93
NH,HCO { CH;0H 2. 67 0. 002 0.05
KNO,/ CH;0H L. 79 5.27 00039 0 000 066 0.002 6 1.96
N,H,*H,0 2.24 — — 5.58
NH4HCO# NH,OHCL 6. 26 0. 27 — 5.18 2.01
NaNO, 5.57 0.05 1. 68
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Fig. 3 Conversion of nitrogen canpounds with different influent wasewaters
No( 3 ),
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Fig. 4 Conversion of ammonium with and w ithout addition of organic matters in the completely autotrophic nirogen removal system
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