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Sludge

Hyun-Gu Kim", Dae-Hee Ahn"?"
UBlueBank Co., Ltd., The 2nd engineering building, Myongji University, Yongin 17058, Korea
?Department of Environmental Engineering and Energy, Myongji University, Yongin 17058, Korea

Abstract

In this study, the treatment of livestock wastewater using an aerobic granular sludge based sequencing batch reactor was
investigated. The reactor operation was carried out by general injection and split injection methods. The average removal
efficiency of organic matter after the adaptation period was 71.5 and 87.4%, respectively. Some untreated organic matter was
attributed to recalcitrant organic matter. The average removal efficiency of total nitrogen was 65.6 and 88.4%, respectively.
These results indicate that the denitrification reaction by split injection was carried out smoothly. As for the solids, the ratio
of aerobic granular sludge/mixed liquor suspended solid can be determined as the main factor of the process operation, and the
ratio increased gradually and finally reached 86.0%. Correspondingly, the sludge volume index (SVI) was also improved,
reaching 54 mL/g at the end of operation, and it is believed that the application of a short settling time contributed to the
improvement of settleability.
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1.M 8 4t 40 Aot el= e HE 7ves
St A4 8]H2 4] ¥-8-7](Sequencing Batch Reactor,
SBR) TH& HIRS thafeh FHEo] 295 9l

(Kim and Lee, 2009). A&8t4 A== AEvt-sx
W 24&9A] ngES ol8ote] 2 E &elF
Aol w2t 7151 JFEFE AASH: S A3
S| FtHChen et al., 2022; Mishra et al., 2023).
Jey SAtEeE 1eko] edds okl o7
o Zof FHEot= Qe nAE -2 TAAA LAY

S E4Rle] R sobeh At glont £4
Mo, o, B FHI) 5 87
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2022). dEtd o g SAtdaE 1sk o] §7)E, A
d 52 ot 22w (Lee and Shoda,
2008), G- A o] #iEE = A= A1
FHAAL 7SN F2 Aol HrH(Wei et

al., 2021).

AAEE&S #A5HAZ 4 JHCho et al., 2016).
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Fig. 1. Schematic diagram of lab. scale reactor.

3714 d#E €2 A (Aerobic Granular Sludge,
AGS)+E 0.2 mm °1de] A& Hfsta glom, =
2 A E, SAFSH] A A, £t &
Aag Y JAHAY Fo2 st @
AthH(Yae et al., 2018; Kim and Ahn, 2019b).
A J25E A9} B E A= 2H9EdS wAYUE,
A, uAE 2 BN 9 oAd AA T FELlst
A HY=o] KFhLi et al., 2008; Adav et al.,
2009). =yt B2 A= ofAlE|o]E(acetate), =
2l M E(glycerol), 2FF(glucose) %L FIARA
(sucrose)s 9 7I4RE Agsh= FAHTE ARE
st Y= AH(Liu et al., 2005; He et al., 2018;
dos Santos et al., 2022; Elahinik et al., 2022; Qiu
et al., 2022).

=919 7, g F19] oA (Miyake et
al., 2022), At H4=A & (Carrera et al., 2021)°l &
A7 K E Y glom ol A= A5 oSl 4
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2019)°ll et A7et A714 23K Won et al., 2009)
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al., 2021), 2714 1\ €2AE ol &% S4tHs
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Table 1. Experimental conditions of lab. scale reactor

w4-0] AEOHA Aol T AT 485

Effective volume (L)  Flow (L/d) Cycles/d

VER (%)

HRT (h) pH DO (mg/L) Temp. (C)

5 5 2 50

24 7.4~7.8 2.0~3.2 23.7~24.2

Operation mode for 1 cycle (min)

mode #1: Fill(100)—~Oxic(240)—Anoxic(100)—Oxic(240)—Settle(10)—Draw(10)—Idle(20)
mode #2: Fill(100)—Oxic(240)—Fill&Anoxic(100)—0xic(240)—Settle(10)—Draw(10)—Idle(20)

4,580, 3,780 mg/L& Z7] MLSS 5= & AGS &
9] H]-2(AGS/MLSS) 82.5%S Lreb|at Q19ict.

(GT-150D, Green tech, Korea)gs
_P’_%_L]- (:)] KB Z] oﬂo]—oﬂq- H]— 7] LH 0_]5]—0]— j—é‘

o] WHEZ|(KGIGO6NC-SU, GGM, Korea)s A&
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2 59100 min), 2Z71(240 min), FAt4(100 min),
Z71(240 min), (10 min), F+2(10 min) ¥ &A|
(20 min)= AAsFG o EFFQ A= F9,

Fatd dA oA ZH 2 50%4 JUa-E S5kt v
?—1——4 1 AFolE(cycle) +AAIZ2 12 hol™ ¥H&x
T AA o 8 AH] #lEdd w2E(Volume
Exchange Rate, VER)-Z 50%=2 =2|5H AFAIZT
(Hhydraulic Retention Time, HRT)< 24 ho2 4
Astoiet. Adol AMEE AA| 717] e @ 2HARE
9] AloJ&= PLC (Programmable Logic Controller) Al
o] T2 WS ARESHITE AA| 23 7Hg ol A 2] pHE
7.4~7.8, &4 (Dissolved Oxygen, DO)}= 2.0
~3.2 mg/L, &2 23.7~24.2°C9| W= A5

oItk A 2 W7]] LA Table 1] 1}

FAEAE 5 A2 9] CODE reactor digestion
method (Hach method 8000), TN persulfate
digestion method (Hach method 10072)°] <5}
32 =A(DR-3900, Hach, USA)E °l-&5te] mid
A5k 5714 e £eAe BelE 2AY S
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AR THKim and Ahn, 2019a).
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Fig. 2. Results of COD concentration during the operation period.

KB =3 Qck(Bassin et al., 2019). Y& A-ollA
718 TR0l IE Aol Jlov gitd o= =2
#71& H351(8 kg COD/m’ day)ol A 3714 T1&E
Ee12] 349 S AstAxictar Huskar glo
H(Tay et al., 2004), & AFolA= o=z w2
A5 HoH&(3.4~3.9 kg COD/m’ day)2 LERA
JE dAo] a9 Zez wiEch Tang et
al.(2022)2 @717 "B ]I ¥H-71E o|-&sto] F4t
H4= Aol BeF ATE FHsHTE T2 2HIAE
2oty A FAgte &2 AAste] 20, 152 10 d2 ¥
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Fig. 3. Results of TN concentration during the operation period.

3.2. 2L MNEE

AA| 24717t B9t TdA AA ASE Fig 300
Uepith f7187 nRA & 27] bdet 9 A3 7]
7ro 2 WHEE= oF 12 d B9t T4 AARES v

2 A2 UeyT o] 2% #1049 4
2 AA A 2F 7Ixto] Aojiof whet FapH oz
S7¥ohe RS Ut A8 71 Al 9dt 2%
A #1004 A=49] THA B AALES 65.6%=
Uehton §71&E AAGE diHlste] tha W2 A
£ Uetlth 2714 des &7 718 3ol A
HE ulBE S(genera)> Pseudomonas, Devosia,
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Fig. 4. Results of MLSS, AGS concentration and AGS/MLSS ratio during the operation period.
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A4 4717 FREe] MLSS, AGSe AF ¥
AGS/MLSS H]& W3}E Fig. 4°f Uetdlict 7] ¢
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4,370, 3,570 mg/LellA 12 d ¥ 3,580, 2,710 mg/L
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Fig. 5. Results of SVI3 value during the operation period.
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