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Effect of Step Feed on Demtrlfylng Phosphorus and Nltrate Removal in a

Modification of the Two Sludge A’/O-BAF System .

NAN Yan-bin' , PENG Yong- -zhen’ , ZENG Li- yun “ZHAO Zhi- chao' » LIU Hong. , LI Hui', CHEN ‘Yong:,zhi1 .
(1. 8chool of Env1r0nmental and Munlclpal Englneenng 5 Lanzhou Jiaotong Umver%lty', Lanzhou 730070 China; 2. Nétiona]
Engmeerlng Labma.tory of Urban Sewage Advanc.ed eatment and Resource Utilization Technology, Beijing University/ of Technology,,
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Abstract: A modification of the two sludge AZ/ O BAF s&stem was used to treat low C/N real domestic sewage. In order to 1mpr0Ve the
ufilizatiort of the carhont source, the effects of 'twd step feeds (pre -anoxic zone and anoxic zone) on denitrifying phosphorus and nitrate
removal were studled Ac¢ording to the formula of {paterlal balance for COD, the utilization of carbon source was analyzed and
evaluated under dlfferenl ratios of step feed,“simultaneously== The results showed that when the ratio of step feed was 7:3 and the
influent concentrations' of COD, NH, -N, TN, and TP were 174.99, 58.19, 59. 10, and 5. 15 mg-L™", respectively, their effluent
concentrations were 29.48, 4.07, 14.10, and 0.40 mg-L™"', and the removal rates were 82.12% , 92.76% , 75.45% , and
91.20% , respectively. It was found that when the ratio of the denitrifying phosphorus accumulation organisms to the phosphorus
accumulation organisms( DPAOs/PAOs) was 98. 81% , the efficiencies of denitrifying phosphorus and nitrate removal were optimum.
By optimizing step feed, the carbon source was utilized effectively, and the efficiencies of nitrogen and phosphorus removal were
improved simultaneously. The theoretical basis has thus been provided for the modification of the two sludge A*/O-BAF system to treat
low C/N waste water.

Key words:ratio of step feed; denitrifying phosphorus and nitrate removal ; utilization of carbon sources; material balance; low C/N
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Table 1  Influent characteristics
EgE| L Hl ¥fH
COD/mg-L ! 99.33 ~257.36 188.75
NH," -N/mg-L"! 38.53 ~81.70 60.26
NO, -N/mg-1~! 0.00 ~0.93 0.22
NO; -N/mg-L~* 0.17 ~1.14 0.59
TN/mg-L~! 38.95~91.42 61.57
TP/mg-L ™! 1.76 ~8.07 4.90
pH 7.43 ~7.65 7.54

IKBEAR Y FE R bR 5 2 i COD |, NH, -N
NO; -N., PO} -P, TN # TP. MLSS, MLVSS ¥ i1
AR E, SV RH 30 min JLFEENE. pH,
DO FIE B 7 ] Multi-3420 02 {300 52 .
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Table 2 Material balance of chemical oxygen demand(COD)/mg-d !

T Mg con Mg cop Mypy. con Mna. cop M snis). cop M (et con My con
runl 24 7817.35 10 565. 10 3657.15 1219.05 8127.00 3250. 80 2379.63
run2 29 257.20 7314.30 9264.78 3413.34 8939.70 6501. 60 4430.57
run3 22 836. 87 3250. 80 7963.21 6256. 81 4 876.20 3254.40 2130. 44
run4 38 196. 90 8939.70 13 815.90 10 564. 20 6502. 50 6 501. 60 1725.56
BF, TN 9 L BR %y 80. 67% , Bl 5 B it K Lb 3 l:l:fﬂi_‘lﬁibﬂ PR EBIIIEA L, AL
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