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"Nltrlte Aecumulatlon Chara/r terlstlcs of Partlal Denftrlﬁcatlon in leferent
Sludge Sources Using Sodlum écetate as Carbon"’Source '

“BI Ghyn-xue, XU De-shuang, DU Shi- -mping), WANG Xiao-xia® , [CHEN Guang-hui, WANG Jun, GONG Xiu-
z'Flen DU Ye-qi . == 4 |~ = i

(‘SehogFof Env1r0nmental Science and Engmeenng ngdao University, Qingdao 266071, China)

Abstract; In order to explore the characteristics of nitrite accumulation during the operational period of partial denitrification in
different sludge sources using sodium acetate as a carbon source, No. 1 SBR and No. 2 SBR were used to inoculate with surplus sludge
taken separately from a secondary sedimentation tank of a sewage treatment plant and simultaneous nitrification and denitrifying
phosphorus removal system. By reasonably controlling the initial nitrate concentration and anoxic time, partial denitrification was
realized. The carbon and nitrogen removal characteristics under different initial COD and NO, -N concentrations were investigated. The
results showed that, using sodium acetate as the carbon source, the partial denitrification process in No. 1 SBR and No. 2 SBR sludge
successfully began in 21 d and 20 d, respectively. The accumulation of NO, -N and nitrite accumulation rate (NAR) in reactors were
maintained at high levels (12.61 mg-L™", 79.76% and 13.85 mg-L™', 87.60% , respectively). When the initial NO; -N
concentration of No. 2 SBR was 20 mg+L ™" and the initial COD concentration increased from 60 mg-L ™" to 140 mg-L™", the operation
time for achieving the highest NO, -N accumulation in the system was shortened from 160 min to 6 min. The NO; -N ratio of the
denitrification rate (in VSS) increased from 3.84 mg-(g-h) ™' to 7.35 mg-(g-h) ~'. Increased initial COD concentration was
beneficial to the accumulation of NO, -N during partial denitrification. When the initial COD concentration of No.2 SBR was 100
mg-1,”" and the initial NO; -N concentration increased from 20 mg-L™" to 30 mg+L™", NAR was maintained above 90% and up to
100% ( the initial NO; -N concentration was 25 mg+L.™"). When the initial NO; -N concentration was =35 mg+L™", insufficient COD
caused NO; -N to be completely reduced to NO, -N. Under different initial COD concentrations (80, 100, or 120 mg+L™") and
different initial NO; -N concentrations (20, 25, 30, or 40 mg-L™'), the nitrogen and carbon removal and partial denitrification
performance of the No. 2 SBR was better than that of No. 1 SBR.

Key words : partial denitrification; sodium acetate; sludge source; nitrite accumulate ; nitrogen and carbon removal
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Changes in NO; -N, NO, -N, COD concentrations and NAR during the operational period of No. 1 SBR and No.2 SBR
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