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Abstract

The feasibility of applying the shortcut nitrogen removal process to treat livestock wastewater on individual
farms was examined, and appropriate operating parameters were established. As a result,, it was determined
that the nitrification reaction was carried out under 550 mg/L of ammonium nitrogen concentration, but it
was less effective under conditions of high ammonia concentration. Consequently, it was confirmed that a
partial injection of inflow water was necessary to minimize the effects of ammonia toxicity. Following the
sequential batch reactor (SBR) operation results, it was difficult to achieve the effluent quality standard
without an external carbon source. Also, selection of the appropriate hydraulic retention time was critical for
the optimal SBR operation. Following the livestock farm application, with external carbon source injecting,
the total nitrogen concentration in the effluent was 85.1 mg/L. This result revealed that the standard could
be accomplished through a single treatment on individual livestock farms. The ratio of nitrite nitrogen to
ammonia nitrogen in the effluent was verified to be suitable for implementing the anammox process with a
10 days of hydraulic retention time. This study demonstrated the potential applicability of process in the
future. However, in order to apply to livestock farms, managing variations in wastewater load across
individual farms and addressing reduced nitrogen oxidation efficiency during the winter season are crucial.

Key words : Anammox, Eutrophication, Livestock wastewater, Nitrification, Nitritation

# Corresponding author, $1--AH(Researcher), kjy08300@gg.go.kr, https://orcid.org/0000-0003-3265-7712
> & - F(Senior researcher), jh0424@gg.go.kr, https://orcid.org/0000-0001-9689-590X

¢ A AK(Researcher), ofImm@gg.go.kr, https://orcid.org/0009-0007-7656-8945

4 & FLA}(Researcher), yj20005@gg.go.kr, https://orcid.org/0009-0005-4473-6858

¢ 52 (Research assistant), tndnjstka@gg.go.kr, https://orcid.org/0009-0005-2864-8532

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/
licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

SI=ESEras| x| M393 AisS, 2023



BREEAAD] BHE 018 ISRl MY Xalxd 9T 391

1. Introduction

PoE HESG FFFYoA LA FELs 2A=
9 9 AFTYLEXNY FFFY FE S SlojA
& 89 A F shuolth #A FFFE A5 =W
AZ AA s AT T 7tSERY #AFo] 24
HE2 F 1% ZEd EF3FATHME, 2012), £ 24
A BEE S YIEF HAFSFEFS HAA FF T
37%ZE XFASHL YTHKim, 2018). AA| 20220 % A7 =R

A9 BAZAT o5t 7tEER GSA ALY
FANNE 2HEL 213%FEAT Y 34.9%)=,
7 MAEGY 23-E 13.8% vl8) HE35] =2 F
T F At(EEE 2N E B A5 4
ZH(Biochemical oxygen demand, BOD) 4,736.9 mg/L,
(Total Nitrogen, T-N) 556.4 mg/L).
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Fig. 1. Amount of livestock wastewater and livestock head
count in Korea.

A 1097 oF 130% 7HEF 7t ALE Hama Qo
(ME, 2020).

HAEFA AESH Ao AA FHeZ= dRYo} s}
"] A E-(Ammonia oxidizing bacteria, AOB) ¥ o}2 g A4
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2. Materials and Methods
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3. Results and Discussion
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2l
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AthFig. 3). 43 27} & dEUoky Fh & =7
(550 mg NH,"“N/L o|shell A& 7] & A2 59 obdy
Ao g A 2a w59 7 p 5=
F2E F Agen, 43 gz v ure
o] 4&3] o] FAAIL YL & 5 3l %
BUjol 2AdNE 7] A% opdabg A4 9 2 &

9 5= Wst AY doAUA] ot AAtst ghgo] 1P =
ur

goz 5~10d WA s em &EiA AFAIL de Aoz #AF ] 7|E AT M(Liu et al, 2019) 55
(Sludge retention time, SRT)2 ZtZ XY HRTS} H]
S5 292 F IEE AU o] F E FAlo A 9 Table 1. Characteristics of livestock wastewater
o= JIAT Ttede AES] Ad d&S 84 ve7]
_ o _ Parameters Values
A AFE AA THEER FAE A H&ste] 4 - 516 = 090
16 = 0.
StHA MY £AWMSE FHSAT AT A& Al FE P
QAN BES FOITA AT A5 £9 Aol ol@g TeODmeL) 34203 = 118
2 gvaafon Agad 959 W s, 7] Nmgl) LEST £ 3052
£ ATAR(Park et al, 202005 Faotd 95 F AL 1 gL NH, N(mg/L) 18294 * 3338
g 37 ¢ CODL ooz £x° & QEE SdFGo =y Alkalinity (mg/L) 9,029.0 + 1,140.4
Time(min)
Feeding 5 5 5 5
Stirring 60 60 60 60
Aeration 100 100 100 100
Settling 75
Discharge 5

Fig. 2. Schedule of the operation stages in each cycle of sequencing batch reactor.
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Fig. 3. Changes in nitrogen species concentration and

under continuous aeration conditions.
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Table 2. Results of SBR operation with different hydraulic retention times

. HRT 10 days HRT 4.5 days
Parameter Unit
Influent Effluent Influent Effluent
TN 1,695.2 + 240.8 428.7 £ 109.5 1,870.6 + 380.2 598.9 + 50.2
NH,-N 1,620.5 + 270.2 213.1 £ 553 1,774.4 + 386.6 294.0 £ 52.4
NO, N me/L 55+ 6.6 2726 + 56.7 60 = 50 1422 = 297
NO;-N 328 + 18.8 49.1 £ 12.3 6.8 £ 2.0 217.0 + 57.6
NO,-N/NH,-N glg - 1.3 - 0.5
T-N removed % 74.2 68.0
NIR* % 83.9 834

* NIR: Nitrification Ratio (Removed NH;"-N conc./Influent NH,"-N conc.)
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