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ABSTRACT

This study was investigated to estimate optimal conditions and biological oxic deni-
trification to treat wastewater with low C/N ratio and high strength total inorganic
nitrogen (TIN) concentration by using A20 fixed biofilm system. The lab-scale experi-
mental system packed with media, which were composed of polyvinylidene chloride
fiber (oxic basin) and ceramic ball (anaerobic and anoxic basin), was used. This
system was operated with varicus influent alkalinities at the C/N(TOC/TIN) ratio of
0.5. The study results showed that TOC were removed over 96.0% at all operation
conditions. The removal efficiencies over 93.5% for NH4'-N and 81.8% for TIN were
obtained at the alkalinity of about 1210mg/l.(Run 5). Among the removal of TIN,
64.9% was occurred by biological denitrification at an oxic basin. It was confirmed
through mass balance of alkalinity and nitrogen that the amount of alkalinity pro-
duced during biological denitrification at oxic basin was 2.49~3.46 mg Alkalinity/mg
NO2-N. ATOC/ADEN of 0.34 (Run 5) was obtained at an oxic basin. which was less

than the theoretical value of 1.22.

Key Words © A0, Fixed Biofilm, Oxic Denitrificaticn. High Strength Nitrogen,
Low C/N Ratio, Mass Balance
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Fig. 1. Schematic diagram of A2Q reactor.
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3.1. TOC M7 &4

Table 2¥ Run 1~69 TOCY #9% - #&%F%
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Table 1. Operating conditions in this study
Operating Time (day) TOC*/TIN** Alka inity HRT*** Internal
P 5 ~day ratioi-) (as CaCO3 mg/L) (hr) recycle
Run 1 1~35 380*10
Run 2 35-~-80 460£10 12
Run 3 80~130
0.5 660*+15 200%
Run 4 130~165
Run 5 165~190 1210=20 18
Run o 190~220 152020

* Total Organic Carbon, ** Total Inorganic Nitrogen (NH4

"-N + NO»-N = NO3-N), *** Hydraulic Retention Time
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Table 2. Influent and effluent concentrations and the removal efficiencies for TOC

Influent (mg/L) Effluent(mg/L) Removal efficiency(%)
Range Average Range Average Anaerobic Anoxic Oxic Average
Run 1 133~141 137.2 3~5 4.0 50.5 36.9 9.7 97.1
Run 2 133~154 140.3 4~7 5.4 41.7 30.1 24.4 96.2
Run 3 148~161 154.1 5~9 6.2 58.4 6.9 30.7 96.0
Run 4 142~164 151.9 0-~3 2.2 59.6 0.9 38.0 98.5
Run & 159~160 160.2 0~1 0.3 58.2 1.0 40.6 99.8
Run € 161~165 162.0 3~5 4.0 49.9 14.6 33.0 97.5
Table 3. Influent and effluent concentrations for NHs"-N, alkalinity and the removed con-
centrations for NHs"=N(Run 1~6)
Influent NHa -N Effluent NHy -N Removed Influent Effluent
{me/L: {mg/L) NHs ~N(meg/L] Alkalinity Alkalinity
Range Average Range Average Average (mg/Li (mg/L)
Run 1 277~304 294.0 155~232 186.6 107.4 (1,051 380%19 30%10
Run 2 | 286~337 302.2 139~230 180.8 121.4 (1.079)* 460+ 10 7010
Run 3 | 285~352 313.3 128~225 179.9 133.4 (1.118)* 66015 250£20
Run 4 291~336 323.5 105~190 146.1 177.4 (1,152)° 660115 150+10
Run 5 321~342 327.1 5~34 214 305.7 (1,166)" 1210=20 150%20
Run 6 | 286~322 316.4 14~ 17.4 299.0 (1.130* 1520x20 550+30

*Values in parentheses indicate theoretical alkalinity requirement
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Fig. 2. Removed NHs'-N concentration of
egach unit basin(Run 1~86).
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Table 4. Influent and effluent concentrations and the removed TIN concentrations of each unit

basin(Run 1~6)

Influent TIN (mg/L) Effluent TIN (mg/L] Removed TIN(mg/L}

Range Average Range Average |Anaerobic| Anoxic Oxic Average
Run 1 278~307 2952 162~239 191.9 6.0 69.0 28.0 103.3
Run 2 286~337 302.9 147~225 188.9 9.0 39.6 65.4 114.0
Run 3 286~3b4 315.0 151~234 193.3 14.0 44.9 62.8 121.7
Run 4 293~1336 323.9 121~200 163.3 16.6 441 99.9 160.6
Run 9 321~344 328.5 46~73 59.9 24.0 63.8 180.8 268.6
Run 6 290~322 318.1 69~94 73.4 11.7 65.0 168.0 2447
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Table 5. Mass balance at oxic basin(Run 1~86)
AA AN ATIN A NHe Anir Anms ADEN | Apro/ADEN
(mg/hr) | (mg/hr’ (mg/hr) | (mg/hrl | (mg/hr) | {mg/hr) | (me/hr) (mg/mg)

Run 1 3470 59.2 21.6 12.1 336.7 43.2 9.5 3.46

Run 2 2720 59.2 45.2 11.9 338.1 42.5 33.3 3.26

Run 3 3010 62.0 41.9 12.7 352.3 455 29.2 3.32

Run 4 294 3 58.4 38.0 7.7 362.4 27.5 30.3 3.16

Run 5 607 0 115.7 80.4 2.9 807.0 10.2 77.5 271

Run 6 621.0 113.3 747 3.0 788.4 10.9 71.7 2.49
AA = Alkalinitys, - Alkalinitvoa {mg/hr), 2N = aNIT 4 aNHz = NHs"Nin - NHy -Now [mg/hr)
ATIN = ADEN + ANHs; = TINi - TINew tmg/hr), 2NHy = NHy' -No % Fer (mg/hr)
Fep @ Conversional fraction of stripping ammonia (-], Fep = 0.03 at Run 1~4{measured)
Fer = 0.02 at Run 5~6{measured}, Axrr = ANIT x 7.14 (mg alkalinity/mg NHs -N)
Avis = ANHs % 3.57 (mg alkalinity/mg NH.'™-N), Apno /ADEN = (Avr + Axia - &A) / ADEN
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