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Abstract

An experimental study of biofilm nitritation system for high-strength ammonium wastewater has been carried out to examine
the temperature effect on different organic and solid concentration. Operating temperature varied from 35°C to 15°C. The
influent N concentration of identical three reactors was adjusted to about 300 mg NH4-N/L. A control unit fed with a synthetic

wastewater, while the others were fed with reject water which is consisted of the supernatant of both digester and thickener.

The results indicated that nitrite accumulation was stable in temperature range of 35°C to 25°C. However, nitritation was
significantly reduced at below 20°C. Free ammonia (FA) and free nitrous acid (FNA) were major inhibitors to the nitrite
oxidizer for nitrite accumulation in lower temperature. From the estimation of temperature coefficient (O) of biofilm and
suspended nitritation system, biofilm nitritation system could absorb the negative temperature effect compared with suspended

nitritation system.
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Fig. 1. The schematic diagram of lab-scale biofilm nitritation unit.
Table 1. Influent characteristics used for the experiment
Parameter Reactor 0 and 1 React(zr 2 React(zr 3
(Synthetic) (Reject water + Glucose) (Reject water + Glucose)
Inf. NH,-N (mg/L) 293+5 274+ 13 283 +32
Inf. TSS (mg/L) 0 1,156 = 186 2,108 + 234
Inf. VSS (mg/L) 0 800+ 116 1,446 + 189
Inf. TCOD (mg/L) 0 1,088 + 155 2,041 £102
Inf. SCOD (mg/L) 0 101 £ 34 206 + 53
Inorganic salts " " "
Trace metals . " "

" Supernatant of both thickener and digester (Table 2)
" MgS04-7H,0 0.01 g/L, CaCly2H,0 0.002 g/L

" FeCl;»6H,0 1.5 g/L, MnSO4-5H,0 1.5 g/L, ZnSO4* 5H,0 0.1 g/L, CoCly2H,0
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0.1 g/L, (NH4)M07024-5H,0 0.1 g/L
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Table 2. The characteristics of thickener and digester supernatant

Parameter Thickener Digester
NH; -N (mg/L) 403 +12.1 780.4 £ 53.6
TSS (mg/L) 680 + 52.3 21,500 + 5,300
Alkalinity (mg/L as CaCO3) 365+ 189 3,490 + 520
SCOD (mg/L) 49.6+13.8 465 + 158
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Operating Inf. NH,'-N Temperature DO HRT MLSS
Mode Reactor (mg/L) (°C) pH (mg/L) (h) (mg/L)
RO 2943+3.0 353+041 8.0£0.12 2.0£0.35 8 320
350C R1 2943+3.0 35.1+£0.21 8.1+0.09 1.9+£0.49 8 450*‘
R2 2748+ 6.4 352+0.38 8.2+0.08 1.7+£0.28 8 1,060
R3 283.6 £4.0 353+£0.31 8.1£0.13 2.0+0.38 8 2,010"
RO 290.0 £3.9 30.4£0.15 8.1£0.08 24+042 8 350
30°C R1 290.0 £3.9 302+0.28 8.2+0.12 2.0£0.23 8 510"
R2 271.8+£3.5 30.1£0.36 8.1£0.07 2.4+038 8 960
R3 282.0+52 30.1+£0.36 8.2£0.08 2.8+0.34 8 1,940°
RO 290.8 +4.1 25.1£0.13 8.3+0.42 22+0.32 8 310
250C R1 290.8 +4.1 254+0.33 83+0.11 23+0.28 8 440°
R2 2753+52 25.2+0.64 82+0.14 3.5+0.23 8 980
R3 281.1+£7.9 25.5+£0.33 8.2£0.17 3.5+0.38 8 1,960"
R1 2924+52 20.6 £0.47 83+0.14 3.0+0.29 8 280"
20°C R2 293.2 £6.1 20.5+0.46 83£0.15 1.4£0.24 8 930
R3 299.8 £10.7 20.6 £0.47 83+0.14 1.9£0.56 8 1,950"
R1 2823+5.0 152£0.16 8.5+£0.26 2.7+0.28 8 235"
15°C R2 289.2+11.1 15.1£0.15 8.6+0.09 1.8£0.16 8 830°
R3 2945+ 134 152+0.16 8.4+0.20 1.7+£0.25 8 2,140"

" The sum of suspended solids and attached solids in biofilm
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Fig. 2. The change of nitrite accumulation with different temperatures at various solids and organic concentration.
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