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A Study on The Effect of Antibiotics Usage to The Efficiency of
Biological Piggery Wastewater Treatment
Cho Mi Kyeong, Hung Thuan Tran, Dae Hee Kim, Yu Hong Jia, Oh Se Jin and Dae Hee Ahn'

Division of Environmental Engineering and Biotechnology, Myongji University

ABSTRACT

The presence of antibiotics in the wastewater from livestock farm due to its over—application
should be concerned because they could change microbial ecology, increase the proliferation of
antibiotic resistant pathogens, provoke toxic effect on aquatic species. In addition, these
antibiotics can cause negative effect on the performance of biological wastewater treatment due
to its antibacterial properties. In this study, our aim is to evaluate the effect of some common
used antibiotic in Korean piggery farm such as oxytetracycline (OTC) to nitrification efficiency
as well as organic compounds removal rate in biological system for treating piggery wastewater.
The experiment was conducted in aeration batch reactor and lab—scale Ay/O
(Anoxic—Anoxic—Oxic) system. From this study, it would be suggested that the piggery
wastewater characterization should be examined in order to assess the fraction of common used
antibiotics. The alternative treatment processes for piggery wastewater having high—strength

antibiotics might be suggested in the future work.
Keyword : Oxytetracycline, Nitrification, Piggery wastewater.
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(Table 1) Characteristics of Piggery Wastewater Used in Experiment

[tem Average value Minimum value Maximum value
pH 7.55 7.10 7.80
Alkalinity (as mgCaCOs/ L) 718 518 1064
SCODe(mg/L) 425 213 739
NH;" =N (mg/L) 78 60 107
NOx™ —N(mg/L) 7.15 3.83 17.6

(Fig. 1) Schematic diagram of reactor
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=
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Al v QS dobriag Stk ml/mine® 9 skl om, 302 ol FREE &

(Table 2) Characteristics of Piggery Wastewater Used in Experiment

Iltem Average value Minimum value Maximum value
pH 8.26 7.95 8.59
Alkalinity (as mgCaCOs/L) 7656 6048 9845
SCOD«(mg/L) 10527 6100 12600
NHs"~N(mg/L) 2451 1750 3530
NOx —N(mg/L) 19.37 15.89 24.39
pump
pump
d ral Effiuent
o] o = e
et i o Air diffuzer
Recycle = an& "o
i Air Blower

(Fig. 2] Schematic diagram of reactor.
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(Fig. 3] Variations of NH4"-N concentration
during the batch experiment

20mM  Tris—HCl, 0.01% SDS, 40%
formamide) ¥} probeE 2A1FF  HESAIZITH
Washing solution(20mM Tris—HCl, 0.01%
SDS, 5mM EDTA, 56mM NaCl) .2 46CellA]
207 Bt AEAIA FRATh wEgo] B ¥
4% washing buffer® A|As| & F Ax &=
DAPI (4,6—diamidino—2—phenylindole) & 10
F71 WA 71tk Mounting medium=- M-S @
ojrte] & cover glass < Yol 100W]&9)
DAPI—
approx 1sec, Cy3—approx 5~10sec) &% ¥zt

Olympus &IW])7 (intergration time:

Al AlElE 2IEH O|ME HiF
ALY A S oF 40 YA T 558 Fof] 372 A
el ARgSIGleH,  wis]  cyclemht 120
mgNH, " —N/LS F918131 0, &7} At Foj]
=50 %o)do] NO; —NZ #ghE]o] ujok gAl&
2] o] T3 AAaks) Hkgo] Eelx gl

3.2 3|24 AlgE S8t A2|&=0 0|X|
47
= AT = HERR| S A 84| 52l 5
Ll S A EZALo]EFH (0]8F OTCE #A) 9

El OHH

—u— Control

- o- OTC 30ppm
OTC 50ppm

—v— OTC 100ppm

ey
o
E
g' .
o \‘
3 \
5 vV~ -
a N SV — e V== 4
S 200} ool
2 . O m - - - i
\-\i
150 |- T

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Operation Time [hrs]

(Fig. 4) Variations of SCOD¢, concentration
during the batch experiment

dJ.of KORRA, Vol. 15, No. 1, 2007



128 zrjy, Eleers, Fiig], Aol&, 247, ohils]

Fol W FAe] AR ass golH T
SZ71ZF B9 DO= 1~2 mg/L=E A3k om,
pHi= 6.9~7.9 Alo] = LpERstTh

NH,"=N¢} SCODcre] #14 Wsk= (Fig. 3,
4)o] YeRdtk NH,"-N+= Contorl® OTC
100ppm?! H-3-718] Z3-¢- AAG Lol 2po)7} %
O}, 1 APl A 9T

SCOD¢+2] 7395 7] 400mg/LolA Alzto] #]
35 Control w-3ll¥]o] 24 AIZF Solli= 27|
Zke] 50 %olrdo] AAEY e OTC 100 ppm<!
HES-7101 = 271%49] 40 % 7k AlA =0ck
%7] 4 AZF %< Control®] A|Ago] Egkor),
A7lo] FEEE 26 AR F-olli= SCOD:-2] A#|A
o] H]53HA LERLTE

3.3 A2/O System= Est SAtH X 2|
S=20 0|X|= A&k AL

3.3.1 A2/O System@| Z4HH 4 X2| &8

s Ale] AE Bl AA| A A
2ol HlEZR o)1 ZRA AT vl YT
= AR7] flste] AYO Systems o8-8kt

phase [ olX+&= ¥E58 1Q, phase oA+ vk
& 3QE FAE FAsHA ko Ak
phase [MHFEE SAHEZRRO]E-C] 50
mg/mlL &% EHehrto] Al (Terramicin) 34
= gl Fdsie] ey 7R ERE
phase III 10 ppm, phase IV 50 ppm, phase V
100 ppme] FEAE 2H2F Flste] FAlwle)
Al Efol v A= TS Lob gttt

A 4 713 <2t Alkalinity 9} pH W3k
(Fig. 5)°l YeRlict 21717 B2t ZAlkste] <
af et Zhasisl oy, dAZE e
A 207 GHFElE AFEE NI N AA7F oot
A ekot frEe] G Tt STl o, o=
pH Rzl M &= FAFSHA] LRt 237131 &<t
pHi= 7.5~8.5% A% 310, pHe| Hsh= &
2o} AR WiskE Bl

717F B9kl NH,'-N, NO -N wWgls
(Fig. 6, 7, 8)°l Yebltt. 7] 24 304 &
U RESES U 1QE sk
ok olu] NH, —Ni= 972] 50 % =xto] A
wo] Eebdet - ddyE vhebich 18y 30 o

o] HE] 3Q9) WEEEE AY/O systemS 245}k

¢

NS

&

Or_‘O_l

3

>

X

Phase ‘
‘ ‘ : 10
1 } 2 31 4 15
10000 ‘ ‘ ‘ ;
\ |
= | | I Fo
9 } R ! % ! ‘
(%) 8000 -+ = I of
S ‘3 g\mﬂﬁ/ ™~ o ) X2 é%gkgf
: R R
o 6000 4 \ \ \ |
_ﬂ_, ,;l, N | \ / %v\ Eedl ;%’\ #ﬁﬁ' -
I o R4 I o
< - | | | | F7
3 ~g \ | |
> 4000 v » N | } !
5 \ A \ [ |
= | I I | 6
X f \ \ [
= 2000 4 ! A& !
A
A A } A N ‘:‘A} A
A a AAAAT Ay Adh A f“ Aatl
0 i L L L Il 1
0 25 50 200
- Effluent (Alk) Operation Time[days]
—@—— Influent(Alk)
— -8 —- Influent(pH)
— v — Effluent(pH)
(Fig. 5) Variations of Alkalinity concentration and pH value in A2/O system

during whole experiment
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(Fig. 6) Variations of NH4'-N concentration in A2/O system during whole
experiment
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(Fig. 7] Variations of NO2-N concentration in A2/O system during whole

experiment
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(Fig. 8) Variations of NOs-N concentration in A2/O system during whole

experiment
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(Fig. 9) Variations of SCODc, concentration in A2/O system during whole
experiment
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(Fig. 10) Pictures of FISH results by NEU probe.
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(Fig. 11) Pictures of FISH results by Nit3 probe.
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