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Treatment of low concentration mixed wastewater in the suburb using low dissolved
oxygen biofilm reactor

WANG Lei'?, LI Wenchao!, KE Fan! & PAN Jizheng*

(1: State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008, P.R.China)

(2: Graduated School of the Chinese Academy of Sciences, Beijing 100049, P.R.China)

Abstract: Low dissolved oxygen biofilm reactor was used to treat the mixed wastewater in a village in north bank of Lake Dianchi.
The purpose of the operation was to remove the solid waste, which was difficult to settle down naturally, so forth tofacilitatethe next
step of wetland purification. A field experiment was undertaken for 12 months in nature conditions. The result showed that when the
hydraulic loading rates between 3 and 12m*/(m?.d), Air/Water ratio between 1:1 and 2:1, DO was controlled between 0.1 and 2.0mg/L,
the reactor could remove the organic matter efficiently. When the loading rates of COD under 0.58kg/(m®d), removal rates were
above 60%. Low dissolved oxygen slowed the desquamation of biofilm and its thickness was reached to 800um. Process of
obstruction and adsorption was enhanced for SS removal and the average removal rate was 90.7%. The experiment found that there
was still some removal effect of nitrogen and phosphorous in low dissolved oxygen in the reactor. Energy cost was significantly
reduced by decreasing aeration. At the flux of 4000t/d, the calculated treatment expense was 0.05-0.1RMB/t. Although the
concentration of COD and SS of mixed wastewater was greatly fluctuated, the outflow quality and biofilm growth was relatively
stable. It’s suitable for further stable disposal and the treatment of suburb low concentration mixed wastewater. It provided a new
technical for wastewater control in suburb area of Dianchi basin.
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Tab.1 The mixed wastewater characteristics

e pH SS(mg/L) DO(mg/L)  COD¢(mg/L) A (mg/L)
W 7.6520.16 63.0+109.4 0.0£0.0 80.1+54.6 7.72+4.72

Ei=2an NO, -N(mg/L) NOz-N(mg/L) TN(mg/L) TP(mg/L) PO,*-P(mg/L)
W 0.030.08 0.155+0.163  9.91#551  0.701+0.328 0.391+0.257
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SIS FHZK R 7K DT I8 B R AR R A, BTN 2006 4F 10 A 3247 8] 2007 4 9 H, DIt —4F, &
WAz AT HEK SRR e 4-6mP/d, HEATASIR] G707 X b SR it KA P e 3-12mP/d, ) % P A — 4%
DO ¥l 7E 0.1-0.7mg/L, %5 k% 0.5-1.2mg/L, 5 =#% 1.0-2.0mg/L, J&shid B A AREEE, &
B N IR LB, ARG SRR AW B TS K AT R . 55 AT 5 B A e A SRR
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Tab.2 COD removal in different loading rates
Yok 8 CoD i HEK % C o A%
Vil B ks F:OD ?OD COoD ‘DO F:OD COoD ‘DO S:OD COoD ‘DO
M) (hy (gmtay KE I R MIE ORI RBR WIEWIE KB
(mg/L) (mg/L) (%) (mg/L) (mg/L) (%) (mg/L) (mg/L) (%) (mg/L)
3.0 80 0.18 60.3 313 481 0.5 180 701 1.2 16.0 735 21
38 6.3 0.19 495 305 384 0.4 19.0 616 1.2 19.0 616 1.9
46 52 0.38 824 378 541 0.2 275 666 1.0 275 66.6 15
79 30 0.58 73.0 377 484 0.3 252 655 11 226 69.0 14
108 2.2 0.74 689 458 335 0.2 395 427 07 31.0 550 1.2
120 2.0 0.95 793 545 313 0.1 505 363 05 468 410 1.0
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Tab.3 Concentration and removal rates of nitrogen in inflow and outflow

=] HEKHREZ (mg/L) 7K (mg/L) FBRF (%)

TN 9.91 7.52 24.1
NH3-N 7.72 5.55 28.0
NO,-N 0.03 0.44
NO3z-N 0.16 0.98

TP 0.70 0.60 15.0
PO,>-P 0.39 0.47
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Tab.4 Comparison of three different treatments of suburb mixed wastewater

D= 0 2%z f= bl e
o~ 15 YRR (%) oK ek ziﬁ A ot B
COD SS NHsN TN TP R (L)
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IREEIE  35-55 65-95 15-25 10-40 40-75 25-100 0.18-0.30 XI SS. TP My LR b vp i it 22, F= e &
mg/L(PAC) K, BLHIRA
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