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Abstract

Partial nitirification and denitrification process has been reported to be technically feasible and economically favorable,
especially for wastewater treatment with high ammonium concentration or low Carbon/Nitrogen ratio. This research was
performed to survey nitrite accumulation by nitritation in treating ADEPT effluent of piggery wastewater, which contains
highly concentrated ammonia. To estimate the possibility of nitrite accumulation, DO concentration and SRT were

investigated as key operational parameters. This result proved that nitritation to nitrite was steadily obtained under short sludge

retention time. Oxygen limitation was proved to be just a subsidiary parameter. Energy efficiency of nitritation-denitritation
process was higher than complete nitrification-denitrification because external carbon requirement for denitritation could be
saved. Though the influent contained significant nonbiodegradable organic substrate, total nitrogen removal efficiency was

more than 51% in nitritation-denitritation system.
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Table 2. Characteristics of influent

Items Range Average = S.D.
pH 79 ~ 88 83 + 02
TSS (mg/L) 360 ~ 2,940 660 = 1,010
VSS (mg/L) 177 ~ 2,420 767 = 548
TCOD (mg/L) 2,230 ~ 4,870 3,330 + 717
SCOD (mg/L) 1,290 ~ 2,840 1,960 + 375
TKN (mg/L) 900 ~ 1,780 1,230 + 227
NHi-N (mg/L) 890 ~ 1,397 1,100 + 127
NO:-N (mg/L) - -
NO;-N (mg/L) - -
T-P (mg/L) 80 ~ 330 170 + 66
S-P (mg/L) 44 ~ 169 90 + 24
Alkalinity(as CaCO;) 3,000 ~ 5,200 3,990 + 480
SCOD/NH4-N 13 ~27 1.9 + 04
TCOD/TKN 2.0 ~ 4.1 29 £ 05
Alkalinity/NH4-N 24 ~ 46 37 05

Note) Number of data points, n = 100 ; S.D. standard deviation

Hxz2q) UASB7I ¢Al¥ ADEPT(Anaerobic Digestion
Elutriated Phased Treatment) Z3¢ A2 A3t Al
gatgon, 1 442 Table 2¢] Uehh3Ach

AlK/NH,-N ¥l& B 372 oA 7.1450 A Y
e} 2AssE 9ste wheZ $A8A F71 alkalinity S K
ZAFAS

Fz231& dehli 4 H44e AFRE, SCODNH,-N H7} B 1.924
ARerrge] FUAFL 7 S FALI2SG 3 S Bes & F JEd, #7185 AEHHoR BT
71Z2% AAste] 44 HRT 192 248k, 2712 5§ AEol A gA @UFFAA dRE BdH ILE
Z4d ARGAYOR acetic acidE FYdr] FAraFo] o] A2E BAA| g4 BFo| AU u}am
A gdastE fEdn AT ME AESE AxAGA A AA THed # T
AgUa A5 ¢8UE BI5Y R71E AUAS A 2e AU9HTA H 50030 A7 RAE ese
& A8 75 AF g LHg gz 1 W AgPoz EAFFY {71ES ARALR ERstATh
Table 32 S&E AFA d=deIH
Table 1. Summary of operating conditions
Influent Table 3. Tnitial conditions of OUR batch experiment
SRT MLSS DO OLR Source Activated sludge
(day)  (mgl) | (mg) F?*fjd (kgTCOD/ Seed VSS(me/l) 15,220
(kg/m"/d) kgMLSS - d) Volume(L) 0.025
5.0 0.4 Source [nfluent
8 3,160 0.20
0.4 1.0 Feed TCOD(mg/L) 3,046
¢e
5 3,730 0.4 1.0 0.20 SCOD(mg/L) 1,713
0.4 1.0 Volume(L) 4.975
3 4,250 5.0 1.0 0.22 TCOD/Mv 39.82
Seed/Feed
25 1.0 SCOD/My 22.39
Alkalinity Acetic acid
Inf. Ax 1 > Ox1 Ox2 Set. Eff
AE I D enitritatien N itritation M Den itrification R N itrification I
RAS

Fig. 1. Schematic diagram of reactor.
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Fig. 2. Variations of ammonia-nitrogen during the operation

period.
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Fig. 3. Variations of Nitritation rate during the operation

period.
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4717 151~2409 B = SRTE 342 A8 Abe)ol
A, oA 29 23 & fE87] 93 £2449 9
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Table 4. COD fractionation of piggery wastewater

Unit
[tems

mgCOD/L % of TCOD

TCODobsened(tZO h) 3,046 100

SCODobser\ed(tzo h) 1,7]3 56.2

SCODobsened(tzzz h) ],443 473

RBCOD juaphice 366 120

TCODfeed+seed(t:0 h) 3,500 -

TCOD eedrseea(t=22 h) 2,253 -

3.3 MAMS-EIAE HlW

SRTE W& AN Fiyd Fae EFL0
3~7%2 Yehgoed, opdibgddae Fe gEEol 43~
68%7HA doldg #FE 4 Ytk AL T F4
rz9 BRBE AZIREY, TARLY S )%t E
Ao AESFH R 2 B7bed COD7F #7159 o
98¢ AL Q7] AR, AA BrdRozE G

LTFHE gao] 5 232 gdEn.

Table S1& SRT HWge] wE $d% 48 st
th AAstE & folE Holx| gou, FiAazd €2&
TE " @sled B A7 NURL SRT 8¢, 59 9 3o

[=]

0.5, 3.0 @ 7.0 mgNOx-N/gMv/hr2 veR} o}bAAbg A
7} A Aarg gd4E7 mES € 7 AT

Table 5. Kinetic parameters in various SRT condition

Parameters SRT 8d  SRT 5d  SRT 3d
AUR (mgNH,-N/L/hr) 134 11.0 134
SNR (mgNOx-N/gMv/hr) 40 26) 53 (16 81 (12)
AlK.cem/NHa-Neem 6.5 6.9 6.7
NUR (mgNOx-N/L/hr) 1.2 5.4 8.4
SDNR (mgNOx-N/gMv/hr) 05 (2.6) 3.0 (1.8 7012
AlK.ree/NOX-Nrer 2.1 2.1 2.1
SCOD\em/NOX-Nrem 7.8 3.1 1.5

() : g/l MLVSS Conc.
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Free ammonia(NH;)$}+ free nitrous acid(HNO2)+= €3 =
= o4 BlZEoA inhibitiong do7le RoE L
7 21 tHAnthonisen, 1976).

olday A9 ZHd U diFE A7 s,
=2 pHOAM Y IEE FAol 28] Nitrobacter7} inhibition
& WA Ho] NO,y-No| ZFHrhi Busti givh. E£9
Sharma £(1977)& Nitrobacter®] #74 pH7} 7.2~7.62
Nitrosomonas®] A% #Z pHye 7.9~8.20 H|&| thd UA
MEEET U e 329 §UEs AeAs
EAHS @714 282 §E59 B pH7t 832 3
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Fig. 4. Free Ammonia vs. nitritation ratio.

Fig. 4 243717 8% s71x12 fY=e FAY 5=
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Z718S EU9E F AT
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4 9lth. SRTE 8¥E A JealA §4 dZUot &

2 Z7}AA FAd Q3 ol@asteg s @#EE A, FA
E%7t 2715l wE obAstg FAY FHo] AR
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9 492 nYE HEFT te e Ao B 5
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E 29 AAsANE 4EHAE AESHUAR AHE
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NFLS B2 gu gL 1% B FAS £83dto ¢A
A7) dojuke R ggdth

oAby A2 FZo ME FEFU LRV BEE
AERA, FA 559 ol A49 5&7F 200 mg/LE
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=712 Sk SRT Wste] whe obd iy A sxo
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