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Partial Nitrification of Wastewater with Strong N for Anaerobic Nitrogen Removal
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*Department of Environmental Engineering, Kyungpook National University

ABSTRACT : Effluent from an anaerobic digestion system with an elutriated phased treatment(ADEPT, Anaeorbic Digestion Elutriated Phase
Treatment) for piggery waste treatment using anaerobic ammonium oxidation(ANAMMOX) process was used as a substrate of partial
nitrification reactor. In mesophilic condition(35C), controlling parameters of nitrite accumulation were HRT, pH, free ammonia(FA) and
hydroxylamine rather than dissolved oxygen. Bicarbonate alkalinity consumption ratio including bicarbonate stripping and buffering was 8.78
g Ak #/g NH4-N, In steady state for 1 day of HRT and 2.7~4.4 mg/L of DO, NO,-N/NH,-N ratio of partial nitrification effluent
was about 1~3, which was applicable to ANAMMOX reactor influent for the combined partial nitrification-rANAMMOZX process.

Key Words : ANAMMOX, Nitrite Accumulation, Piggery Wastewater, Partial Nitrification

K% AFGAE AN 714 L34 AY(ADEPT, Anacorbic Digestion Elutriated Phase Treatment)ol] Al EAMSE A& F&F
A7 GEE IHIEANAMMOX)d] 2£317] fdte] RRANE ez /AR ARESATh F2E5T)AA ofdity d4
E FHshe 2294« §8442ETE 238 HRT, pH, /8 ¢EYoKFARL. S84t 2E4 AR g3 88 ¢& X3
FTENLZERY 22F2 AFE NHeN gF 878 golQith HRT 14, DO BE7F 27~44 mgLe] HgdeoA FE238 w8 &
72 NONNHN &= o 1~3024, REads 94714 42Edst 28339 ANAMMOX a9 feds2A F st

FHO - 8718 FRE A8, AN A2EH, EANS, FEANS

- i

1.ME 24 AHg9E” B9 ANAMMOX 237 2fstel 29499,
Axrmgo] A4 387 298 B ok, 2HA| oF

29¢ 4o 34 Yrth AFAYE FIT ANAMMOX
< 4 % 2o

-

F

EAM S 2AFA vgte A HX e o] m$
2 TEE AT TR Afolth 2P whse WS
S35 F BT AAste v AATAZ 60%
ooz FARAE A w=EAl AZsoor & Y
ojtt. HT FAt ATl YoM v SHEAAA T o
g A7 @dsA dTHa Jdow, I F9 shivt ofd
T ALEE o] 8F LA AT o] RRANE FHL 2
A EAFAH HAE o] EFH LR 25%9 vt AFE
< EE, 924 % 40%BE9 gdLeT7Fo] Fo=s F
qE 7ML QA

SHARON(Single reactor system for high ammonium remo-
val over nitrite) I3 FEFE Aol Q& 72700
A ARFEE oY 242 AFNIIE FFT 4 ()
2ol o 50%9) NH,'7} NO, 2 A@s, HCO, 7} ¢zt =

SHARON : 2 NH,"+2 HCO; +1.5 O; —
NH," +NO; +2 CO,+3 H,0 )

NH," + 1.32 NO, +0.066 HCOy +0.13 H" —
1.02 N; + 0.26 NOs + 0.066 CH,0035No1s+2.03 H;0 (2)

E34 oldisE fFEI] 9% AP EE 2E,
pH, FA(free ammonia), FNA(free nitrous acid), HRT, DO, ¢
(salt), #7]€t&3H5HE(organic compounds), hydroxylamine &
] €A fed, gEAl A o dFATE 2F
Folgt ARE Holx VY vEFarAAZHeR
FAsoled $4 B FEAVH/ANAMMOX 33

<3

fr =

' o) ¥A Atk B3 NONg FHse FRADsHol
O 9A3ATHe 9, oA AL 55333 ANAMMOX
-mail: ksmin@knu.ac. . - T
Tel: 053-950-6581 Fax: 053-950-6579 AL A 987 YsiE ANAMMOX F39

I. of KSEE / Vol. 28, No. 4, April, 2006



NO-NNH:N %888l 2 #2552 B4sior g &
Y ANAMMOX ¥Hgol A #25= NH-No| tig NO-N
9 WU 0.5~424 7@4 gz Fejol wat o
Fo FEA ATV 2 drAEL AAT 0
A oY Aigls) EA}:ﬂqu V1A E AHgs
ANAMMOX tH8-& f=8le=d 4Zs4rh ANAMMOX &
ANZA2M EAESGS oflZ A AAhgde |- 19] 2oy
2 E8E 7128 AHET A3, NO-NNH,N ¥hgH|g& oF
1.5~1.89] %}

< ATINE FEAdE ez VA=A 2HgE =
A g At ast e dyRg e AN ADEPT 33 &
ETE AHgSlR o, ANAMMOX £39) 7142 F%s 2
& FFAL AYsy) AT Bexy LAEAL e

IEEER

2.4 8
21, MEAX &
oA A AAE 287 g8t 13 emVx15 cmix40
em' (AL G284 6 1) 2719 HrANs HEE £

olaEFOE ARAse ALgaT) HJ% = =
&457] AT FETE AAFPL 1 L 8F%0l9 ¢&
T Ad R AN zo}aan} 27] REA43
BhEEE SAl FAbu A Fe] Axbel X
18,000 mg/L & VSS 13,000 mg/LQl SRS A=
291 35TAN LASAY. F59%M7e FAZH @

EYo} 4819 wash-out WA3l7] Jate] 7)1AL 347
Aoz 587 fill-and-draw Aol 3oz FAsrch
TXUVJE &3k 0‘3140}’8 BAR3HE 9F 1 kgNH-N/

Ko, vreZ a5 air bafﬂe— Hx] o 2A Ey|H
=5 Stk €A dSHAY AQEA gsith B kg
FoA COD §Fo]l ¥ ADEPT 239 27] §$548 A
&% 27] 50972 wrex2) VSS7F 9F 6,500 mglLE =
A FA=S S, ADEPT 330] <33 9 % 7149 COD
S=7F At 509 o)F9) FAHClNE oF 1,020 mgVSS/L
2 aAHEAT 2 A7 AuAgAEA HRT 339 2
Al2F9dH DOE 5.5 mglz 39 509, HRTS 14~
2292 ¥RESAEA 71459 A DOS 48~6.0 mglz
3te] 2043 AR

2 AgME o 2009 F9 BRA 3
st ew, A4s At FFHAY Fopd A
4 Aol DO € HRTE #WAsld Wss #3ds
g LZRAEE AT g2 9921 pH 2HL gk
DO =& 3849 544 712FY F »
SIEE AlRE whExol FYUs] FA o 10~208 Ho
F719 HIAFEE VFEoE 4t

-

E3 2
22. Y71
FRAGS WexY W5 SA FAAFAD LA $9Y

B2V A2AAE 99 2eE AsHr

lo

rRa8s 415

Influent —»{]

Effluent

Aerator

Fig. 1. Photograph and schematic diagram of partial nitrifi-
cation reactor.

Table 1. Characteristics of influent

Parameters Range Average+S.D.
pH 79~84 8.1£0.1
COD 1,220 ~4,190 2,940+1,100
SCOD 1,030~2,900 1,920+£575
T-N 1,210~1,950 1,550£155
NH4-N 894 ~1,070 972445
TSS 430~980 600495
VSS 320~830 430+110
T-P 70 ~622 206+138
S-P 40~73 5318
BA. 5,410~7,750 6,780+581
VFA(as HAc) 964 ~1,980 1,4504254
BA/NH4-N 5.60~8.07 7£0.7

Note) Unit: mg/L except pH and BA/NHs-N, S.D.:standard devia-
tion, BA : bicarbonate alkalinity, HAc : acetic acid
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Fig. 2. Nitrification of NH4-N to NO,-N.
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Fig. 3. pH and alkalinity in partial nitrification.
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Table 2. Calculation of soluble organics removal

Item Influent Effluent
Soluble COD 1,920 mg/L 1,520 mg/L
NO,-N - 411 mg/L

Induced COD by NO,-N - 468 mg/L(411x1.14)

Organic SCOD 1,920 mg/L | 1,050 mg/L(1,520-468)
Total SCOD removal 20.8% [(1920-1,520)/1920%100]
Organic SCOD removal 45.3% [(1920-1,050)/1920%100]

Note) NO;-N induce 1.14 gO; per gN as COD following NO; + %
Oz d N03-
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Fig. 5. COD removal in partial nitrification reactor.



Table. 3. Comparative results on ANAMMOX reaction

Substrate| Reactor | NH;-N(mg/L) NOZ,- N/NH4TN(g/g) Reference
in reaction
FBR 70 1.31+0.06 9
FBR 70 ~840 1.4~15 10
. |Fixed bed| 70~840 1~12 10
Synthet
yamete - spr - 13~4 1
SBR - 450 1.03~1.05 5
Gas-lift 1,360 1.34 13
) FBR 1,100 ~2,100 0.06~0.55 10
Digester
SBR 550£10 1.03 5
effluent
SBR 620 ~657 1.29~1.47 12

Note) FBR : Fluidized bed reactor; SBR : Sequencing batch reactor
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