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Physicochemical Changes of Swine Manure by the Treatment
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Summary

Disinfecting contaminated swine manure with FMD (Foot-and-Mouth Disease) and pathogenic
viruses is very important for maintaining sanitized environment. However, very few research
reported on this subject, especially post-disinfection to utilize the wastes as a renewable resource.
This research is carried out to obtain basic information for chemical treatment in FMD SOP
(Standard Operating Procedure, Korea) of contaminated swine manure. Using lime, sodium
hydroxide, citric acid and hydrochloric acid, described in FMD SOP, the effects of chemical
treatments on livestock manure were compared in this paper. Four combinations of alkali-acid
treatments and four kinds of acid-alkali combinations were tested to find out the effective method.
Total coliform bacteria in contaminated swine manure, 1.6x10* CFU / 100 ml, decreased to the
range of 1/1000~1/100 in all treatments. Some specific disinfectants increases BOD (Biochemical
Oxygen Demand) and EC(Electric Conductivity), especially, alkaline treatments increases ammonia
level than acid treatments. These findings suggest that the treatment methods should be considered
as an important environmental factor in post-disinfection of contaminated animal manure with
pathogenic microorganisms.

(Key words : Disinfection treatment, Swine manure, Acid - Alkaline treatment, Total coliform
bacteria, COD, EC)

S| = AErz 3 Eokedd, Aty 2 sk

2 T B Hegs HAR A2 A¥A

At 201090 117 A=, 7600 A7, ol 5FE FAAG] AAS o Qv
3,748 F7}ollA A FA|Gow HEAHo 5 2012). T4 (Foot and Mouth Disease,

2 oF 350079 JFES WlE AEste] 2 FMD)S gl Zepdl FEOA yehs

* x| ) gk o] F I e 317 ¥ 8t} (Department of Environmental Engineering, Sangji University

** MH(F) (MH Co., LTD)

Corresponding author : Lee, Myung-Gyu, Dept. of Environmental Engineering, Sangji University, Woosan-dong,
Wonju City, Gangwon-do 220-702, Korea
Tel: 033-730-0443, E-mail: mglee@sangji.ac.kr

20129 11€ 129 F3, 20129 11€¥ 259 AHAReER, 20129 129 18Y AAEA

— 229 —



ZAAABANHA A 187 35

nlolgl g Aoz, JH5AQY FolA 7t
A Aol 2k ARl s FAlSA
= (Office International des Epizooties, OIE)
At A AYez ¥R, Bsw g
& 5, 2012; 2 5, 2001; OIE). ©|¢} 2
44 AAEAEe STl AAA
2~ 57 44 5

i
rh

)
f'i\—q
o

hur)
I
o
v

10 2

Zoaf Mo orlr

(o]

A= 7HA L glo] HeaAdv| s ¢

L Txo] 2x e
FoJslojof gttt FAGL ofu]dto]
= RNA #Hlo]#|22] <E9l Picirnaviridae
Aphtho virus®l] 2|8l A <d=]™, P. Aphtho virus
AL B8, &% 4T o3, pH 6.7 °]3}
¥E+= pH 9.5 o] elA = AL 753k A
FE 60% ol3lollA= AEHo] HolAH,
pH 5.0 °]s} E+= pH 11 °|ie]7y, 2=
56°CollA 308 A2 A AESl= Zlew &
HA gler (7 5, 2011), pH 7.58 A
LAAE 61ColA = & 2 Zutel] 243}
& 7leg ¥yvE v ¢t} (H. L. Bachrach.
%, 1957; George T. Dimopoullos, 1960). & Al
T FAlder o4H JEERAYE T
A 5E A (SOPYY Fiwell 27t
AE AH8-3te] pH 10 o] HEE &5 A
glste] 2~347F & F, pH 10 o] AFF
SA3t ohA] AAE o] &3le] pH 6~8%
F3IAZ F 7SR AHE el wel A
stojof gt} (F¥ AR E SR, 2011). 1Y
olg]gt 3}8hA He|7} ZpEE el ow gt o]
st W3kE HAvTEE Al dighe] o
2| A ¢kol AstA e = AA3pA Ol o]
5 7HA 9tk # AT olyE FAIY
5285 AA (SOP)ellA AA gk 3}ehA A
27} 7tE5Ene] olsheA At wixE 9
F& dolr i oo wE AAI FHe v

K]
>
e

=
I 4o & Lo i

9,
|

e
H=

w2 A5 A5l stgich

[u]

= 0Ol d}H
<L o -

>
=

U

1. ™

ol Hped
=

o

7} AdA A=
Aol AhgE 2L £YEs AYs
FA A NESERT 7
on, BEEx &#7e] A4S Table 19
< A

Sigich Ein £dele] gae na)
ot Wy el web tha Aol @ 4
o, ANAEE 2 FnYE o FE

vl shgls o & (2009)2
AT fAR AFE dehgon, 5
Aol gEow viehgeh E Q7o) Al
7Zre] A2 % F3hA el AHgEe]Al dzte
AleFe Calcium Oxide (CaO, 80.0%), Sodium
Hydroxide (NaOH, 96.0%, Nitrogen compounds
max. 5ppm)°]™, AHJAJFZ Citric  Acid
(C6HsO7, 99.5%), Hydrochloric Acid (HCI, 35.0
%) 5 Agstsich

1S o o mu 30 A T 38 Mo

Y. gz g -4 FHAHAAGT)

tEx €97 2LE FEel ¥ F ¢

Z+e] A A A (Sodium Hydroxide, Calcium Oxide)

S pH 10 o]e] =5 F41g & 50 RPM

o 397 wbAE stk O F ARE
A

ZH AL el urel ' F ARAA
(Citric  Acid, Hydrochloric Acid)S ©]83}o]

pH 72 F3AZ olF 197k Aeld 4
A F gl olseAd gause wAs

et
o AR E - gZE FEAF BAT)

EEn £9E 2LE FEgel ¥ F 4

Table 1. The physicochemical characteristics of swine manure used in experiment

Items Average Items Average
pH 7.13 T-N (mg/L) 5,663
EC (mS/cm) 29.95 NH4-N(mg/L) 3,990
TS (%) 5.4 E. Coli. (CFU/mL) 2.1x10°
SCODwmn(mg/L) 3,779
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Table 2. Each treatment group’s treatment method and the input of acid/alkaline chemicals

Alkaline Acid Acid Alkaline
Treatment ¢ lizati Treatment lizati
roup-A reatment neutralization group-B treatment neutralization
g (pH 10.0) (pH 7.0) (pH 3.0) (pH 7.0)
Al CaO (24g/2L) CeHsO7 (0.6g/L) B1 HCI (56ml/2L) NaOH (10.6g/L)
A2 CaO (24g/2L) HCI (0.4ml/L) B2 HCI (56ml/2L) CaO (11.2g/L)
A3 NaOH (24g/2L) | CsHgO7 (6.4g/L) B3 CeHsO7 (341g/2L) | NaOH (10.6g/L)
A4 NaOH (24g/2L) HCI (11.1ml/L) B4 CeHzO7 (341g/2L) CaO (51.6g/L)

( ): the input of acid/alkaline chemicals.
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Fig. 1. Photos of the solutions after A and B treatment.
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Fig. 2. EC changes of solutions after A
treatments.

Fig. 3. EC changes of solutions after B
treatments.

60000

50000

= 40000

30000 gaz

SCODyy (PPM

20000

10000

o W I [ —

Before Alkali Acid
Treatment Treatment Neutralization

60000

50000

= 40000

30000

5 CODwy (PP

20000 mes

10000

Before Acid Alkali

Treatment Treatment Neutralization

Fig. 4. SCODwm, changes of solutions after

A treatments.

Fig. 5. SCODm, changes of solutions after
B treatments.
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A treatments.
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