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Achievement of Sulfate-Reducing Anaerobic Ammonium Oxidation Reactor

Started with Nitrate-Reducting Anaerobic Ammonium Oxidation

LIU Zheng-chuan, YUAN Lin-jiang* , ZHOU Guo-biao, LI Jing

(Key Laboratory of Environmental Engineering of Shaanxi Province, Key Laboratory of Northwest Water Resources, Environment and
Ecology, Ministry of Education, School of Environmental and Municipal Engineering, Xi’an University of Architecture and Technology,
Xi’an 710055, China)

Abstract ; The transformation of nitrite-reducing anaerobic ammonium oxidation to sulfate-reducing anaerobic ammonium oxidation in an
UASB was performed and the changes in microbial community were studied. The result showed that the sulfate reducing anaerobic
ammonium oxidation process was successfully accomplished after 177 days’ operation. The removal rate of ammonium nitrogen and
sulfate were up to 58.9% and 15.7% , the removing load of ammonium nitrogen and sulfate were 74.3 mg-(L-d) ™' and 77.5
mg+(L-d) " while concentration of ammonium nitrogen and sulfate of influent were 130 mg-L™" and 500 mg-L ™", respectively. The
lost nitrogen and sulphur was around 2 in molar ratio. The pH value of the effluent was lower than that of the influent. Instead of
Candidatus brocadia in nitrite reducing anaerobic ammonium oxidation granular sludge, Bacillus benzoevorans became the dominant
species in sulfate reducing anaerobic ammonium oxidation sludge. The dominant bacterium in the two kinds of anaerobic ammonium
oxidation process is different. Our results imply that the two anaerobic ammonium oxidation processes are carried out by different kind
of bacterium.

Key words: biological nitrogen removal; nitrite reducing anaerobic ammonium oxidation; sulfate-reducing anaerobic ammonium

oxidation; UASB; community structure
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Fig. 1 Schematic diagram of the reactor
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¥5 8. SS: 5487 mg-L™', VSS: 4354 mg-L7',
MLVSS/MLSS: 0.79; TN % 1 i ff 4 0.568
kge(m®+d) ~'. KRN T K, HH T,
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PCR 7= Y354 B i 4 458 Fie L A
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(100% HIZE PRI PS4 7 mol - L™ 1Y JR & 1 40% 1Y
EEFWERG) , BN 15 wL 19 PCR 7Y, 1847 4%
P24 .76 1 x TAE HEZZvhih,60°C 454 F , 130V Tl
UL 10 min, #R)5 80V 1217 12 h, K 5E UG , Gel Red
Yot 30 min, SR 7E 55 AN HE G £SOk &5
%[20,21] .
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Fig. 2 Removal of ammonium nitrogen and nitrite nitrogen in sulfate reducing anaerobic ammonium oxidation
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Fig. 3 Removal of sulfate in sulfate reducing anaerobic ammonium oxidation
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Fig. 4 Variation of nitrate and pH in sulfate reducing anaerobic ammonium oxidation
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Table 1  Sludge characteristics during the transformation

Hif ]/ d MLSS/g-L~"  MLVSS/g-L~'  MLVSS/MLSS
0 5.487 4.354 0.79
29 5.214 3.798 0.73
90 5.372 3.960 0. 74
177 5.253 4.052 0.77

MO A RRER TR R AR SR AL I B R £ IR S =R
AR AR s e RAR AN R 2 o, BORL TS PR b A
AR/ KA E R AGAE 0.3 ~0. 8 mm Z[H].
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Table 2 Change of size of granular sludge during the transformation

N et/ %
Hifal/d
<0.3 mm 0.3 ~0.8 mm 0.8 ~1.0 mm 1.0 ~2.0 mm >2.0 mm
0 16.5 34.7 18.4 17.4 13.0
90 18.3 37.9 15.7 16.2 11.9
177 17.1 35.3 18.4 18.8 10. 4

KA BB (SEM) X5y T g, ik 5
i, (a) MRS ER $h R R A A B A5 e Py,
FELIBKE N T (b)) & 177 d Yk )5 1 B R

e B

(a) TERSAR R R AT e 4
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Fig. 5 Sludge morphology of scanning electron microscope
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JHEKAF ClustalX & MEGA ## 16S rRNA 731 &4t
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