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Deodorization Management of Swine-Slurry by Addition of
Phototrophic Bacteria
Lee Myung-Gyu, Kwon O-Jung, Joung Jin-Young, Tae Min-Ho and Her Jae-Suk

Department of Environmental Engineering, Sang ji University

Summary

This study was carried out to find deodorization effect of swine-slurry by addition of phototrophic
bacteria(PTB). The pilot-scale reactors operation conditions was designed by the inoculum amounts of
PTB and light-conditions. Treatment conditions was divided into 3 types; 105 MPN/ml - Dark(T-1), 108
MPN/ml - Dark(T-2), 1® MPN/ml - Natural light(T-3). The changes of the concentration of volatile
fatty acids(VFAs), hydrogen sulfide(H,S), ammonia (NH,) and odor intensity were analyzed during the
treatment period(35 days).

From results of this study, the maximum intensity of odor in the headspace of the reactor T-1 was
4.82 and T-2, T-3 was 2.63, respectively.

In swine-slurry of reactors used, it aimost took 10 days until to be stabilized with solid and liquid
phase. Intensity of odor in headspace was mainly derived from the liquid phase.

The PTB inoculum method to swine-slurry was very effective in reduction of VFAs, H,S and Sulfate-
reducing bacteria(SRB) concentration. Expecially, It was interested in reverse growth behaviour of SRB
and PTB in these conditions.

(Key words: Swine-slurry, Phototrophic bacteria, Deodorization, VFAs, H,S)
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Table 1. The Characteristics of Arificial swine-siurry used

item Value
pH 8.29
ORP(Oxidation Reduction Potential) ~210 mV
TS(Total Solid) 3.04 %
T-N(Total Nitrogen) 3,219 ppm
NH,-N(Ammoniac Nitrogen) 2,1244 ppm
NO,-N(Nitrate Nitrogen) 40.9 ppm
NQ,-N(Nitrite Nitrogen) 0.37 ppm
T-P(Total Phosphates) 1,731 ppm
PO,-P(Orthophosphates) 37.06 ppm
CODcr(Chemical Oxygen Demand) 54,918 ppm
BOIXBiochemical Oxygen Demand) 19,530 ppm
General Bacteria 22 %10 CFU/mi
SRB(Sulfate reducing Bacteria) 43x108 MPN/ml
VFAs(Volatile Fatty Acid) 2,364 ppm

W37 e AA A A/ Fols HAt
&AL 18em(d) x 157ecm(h) 2] 27|12 £4§ A
3 olagHg ol &3 AT &4 Fo
H OHEE #EE] A g detde R } ﬁ
HE] 10cm, 40cm, 70cm A Q) & 719w o] Al
ANRE A3 F ALE FHAeH, v
7} ARl A 09eme] 7S F o} UE
o] B+37 U - YH= TI)7 o] FEHESE A
o Egh A7) Wb Ry 2EW
38 FA87] 8t REV|EAE AASA

157

tHFig. 2). S.P.(A)

GE Budo] B3l ARD Fol:
g0cmol i, e 18¢ Atk WS7|= ALY SP8)
Aol WA a1, 7|4k Geua] g A $P(C)
of A st & 3599 AN HF 15Y
Aoz BAst o, 18 BAA AR A3
2o 100ml8 A AT A8 HES A ¥ @ em

HAl 585 FE AEE 9T BUEEA

et BFSAT. AR AFATFY Fwolo S.P,EA)=Sampnng PointA S.P.(B)=Sampling Point B

Geb AbE o] 27 E Sampling point(A)o]ah  -rAC)=Sampling Point €
S.P.(A)), £5.2] Y& 7& Sampling point(B)o]  Fig. 2. Diagram of apparatus.

—-139-



ZaAndgdaga 48 2%

3t S.P(B)), &5 2] AFHFE Sampling point(C)
(013 SPOYE T3

Aol T Fu A7 BEFEY U £
o) whel, 104 MPN/ml - QFAFE) & x]a]a? A%
2 g F-1(0)8F T-1), 108 MPN/ml - QHFef 2
A d F9-8 Az7-20)8 T-20)2 7TEERA
1. 10° MPN/ml - k13 Abel 2 A28k 298
g 7-3(0] 3 T-3olgt T FHATh T-1, T-2
BHe7lE ERolE $US o4t 442
Aasgion), T30 A9t AdPe F3s
%) sk}

B oAde) AHSE BBA AZS 434 F
T A FgolM FAAFATEY AR
E ol &sto] AT FRAY AFE oA
o}, Adiujokstol i F dgol o] &35

X

|

™

[o

B Aol pHE o] 2HIH(ORION Model
420A), ORP(Oxidation Reduction Potential)2}
BOD(Biochemical Demandy, COD
(Chemical Oxygen Demand): Standard method®,
NO; — N(Nitrate
NH; —N(Ammoniac nitrogen)2

Oxygen
nitrogen)-2  Brucine
Indophenol-blue
method, PO; — P(Orthophosphates), T-P(Total Phos-
phates)i= Ascorbic acid methodS o]-&3} 4 0.,
Yuk A FAFHPL ol &R FEA
A FAAGUAANFE HAGTHE ol %
stof ¥4 83t

obH B2 A #d4d A 5 AYAHVFAs), HS,
NH, 5& BA3t9ed, 7 25s 599 4
A gzt FEAPE AABRT. ol Table
29] FAANE o]&3A e, B3 FUFE
4 ¥ 2|81 Headspaceo| A #7125 5733
%E}Mliﬂ_

VFAs9 534S &AM 7taazrteady
(GC-14B)E AF&-3lg o™, & 2%H & Table 3
3 Zo. Z AlEE 45t AR YA

20mi® Yo . IN HCIS 22 3mlg 7}atol

method,

Table 2. Odor intensity index

Qdor Intensity Division
0 None
1 Threshold(Detective threshold)
2 Moderate(Recognition threshold)
3 Strong
4 Very Strong
5 Over strong

Table 3. GC operating conditions for VFAs

analysis
GC Model Shimadzu GC-14B
Colume Shimalite TPA 60-80
Detecter FID
Flow rate Air: 0.5mli/kg, H,: 0.5mlkg
N,: 40ml/min
Detecter Temp : 110T
Temperature Injecter Temp : 180T
Oven Temp : 125TC

pHE 1~22 g3, @y 3 10,000rpmofi A 10
Pt g4t on, AsAe 15ml e}
o] Ethyl-Ether 15mls} &7 A3aF AEH
(3smig)e] ¥ 4 @AA —-6~-12T E%F
A of 4X)7F SQF ¥ P5+Y 7, Ethyl-Ether= k-2
10ml 3t o] &g o, ol YR EE =
A 2 = Iso-Caproic acidZ A28} oh.

a9 Eiole) ¥4 AAAE B
A& o] &adth Sml A|EE 30ml A|H @
olF TFeMZ P& F 30T FPoM HSe=
2A12F, NHy= 5413 REAA A|d@ Head-
spaceE 9] NtARSE 24590, & 3=
A8 mig Agdggos gaetdn.”

2 I

2 Age 2oe EAR) AHAAE B0
2 yolo B wiE BAHGOH, ol

~140—



ojR3H T 0 FTA M

= SPIAS SPO)Z piro} mRs A

Fig. 3& A&7 52 2571 o
a2 A, @7 A Zﬂﬁ}oﬂ/ﬂ 252
#7128 BEEe o o) BEA B
O ARNLFG 2 E &JR% 22°C o]
31C7HAl ¥igs } 31, dpats §gz7]
4CH o, ol ¥ 2R g o] Zo| FolEAUTH

2 kN e

32 1

1 {

5 8 |
o Y mh 0
261 X }
ol T
w .
g 2 M
@
P 20 -
18
16
6 5 10 15 20 25 30 35
- Time {day)
Fig. 3. Changes of the Temperature in the
reactors.
2. A¥E°| #H3

Fig. 4t W37 A AR Qe nof
Zh RE WEIIH 9 AR(TS 3.04%) 3
Al oja) RGgo) AATEE FAH) A
Hog 7&73--5}-—“-_; Biié?(}_ﬁ E_ld.‘?_ F_Od{;}"f)
AR HREEE 1048 AT S0
ou), o) wf AR gl ATl ol
ol Y712 F& AP

8H4 4H2 Q7 HCOD)E Fig 55 2t S.
P(A)Y] %, CODY| 2t AgaA Fast

2 o1FT ¥k FEEHYN FHE DY) F@ A7

130
I
e %97 | T2}
& e T30
fé, 80 Surface | i
£ i $.P (A)
2
E gq
T
O 50
k=)
g
B 30 Height of Solid
£
=] 20 A li
[
I 10 4 o e e . R $.P.(C)
0 Ll H T T T T
o 5 10 15 20 25 30 35
Time {day)

Fig. 4. Changes of the height of liquid-solid
interface in the reactors.
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