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ABSTRACT. In this study, we tried to obtain the optimal conditions to reduce odors generated from pig wastewater using
magnesia (MgO) through in-situ test after producing a reactor for removing odors. For this purpose, the filling amount of mag-
nesia, the injection amount of pig wastewater, the aeration method, the aeration amount and the aeration time were consid-
ered. The field experiment was conducted at Cheongwoon Livestock Farm, which has a pig wastewater reservoir. As the
amount of magnesia added to the weight of wastewater (500 kg) increases, the amount of ammonia (NH3) and hydrogen sul-
fide (H»S) generated tended to gradually decrease. As a result of the test, ammonia and hydrogen sulfide in the pig wastewa-
ter decreased up to 65% and 77%, respectively, for 2 days aeration after 0.8% of magnesia was added to the reaction tank. The
initial pH of the pig wastewater in the reactor was 8.2, and the pH was found to be 9.2 when magnesia was added up to 0.8%.
In the light of this trend, it can be known that magnesia gradually increases the pH in the pig wastewater and makes it weakly
alkaline. As the pH increases, part of the ammonia gas present in the pig wastewater vaporizes into the air and the remaining
part is removed by precipitation after chemical bonding with dissolved magnesium ions and phosphate ions. In order to
remove the odor of pig wastewater and turn it into compost, most of the existing livestock farms go through a six-month aera-
tion process using microorganisms. In contrast, the current study proved the effect of removing odors from pig wastewater
within 2 days through chemical reactions that do not affect microbial activity.

Key words: Pig wastewater, Odor, Magnesia, Ammonia, Hydrogen sulfide

N B = S a ok 2y H4re o] AAkRtel whet 2

Hom o} g Gusl Hulo] BEY W 5o B

2B £54E PO Q8] S UF pu7k AT BAEC] SRR RAHe dge 7% k.
FahEs] S7Fa Qa HEe] H4F 57 EF ASHe Sy ERE AW 109 HRE A% bsE 184

-202-



ORI AJOFE 0]t =t W0 oFF A (EA Al™) 203

A FEL U3 F7] 15 R AU o2, o] 2
Lo ABAZA EE WAL, B4 A5k F4e)
IR R P RE RS LR LA
Ak ekt Tt ol et ol w st bR
veo A WAy SHE oFFof TRt B Ae] AR R 7] el
u]X) 4] 3k g o] WAtk WA A= 75
= BHGFS 2pste] MBS, Mo B P
2 &) ol

s 710l AjbehA] g2 Ejul o] A2 o2 <l
T A FRISS TEE AFHZ AT Fofjol Al =

= A EE 7FES e AR
2 27} 43,805 m*/day= A 9gt A
of wpe} vk ~3ukd o= A E o] glt).
=) kst ek Ao o] o] A e]n]go]
a1, 7 9 st A2 o A3}t A 9] vg-2 FE Fe A
57 o] oo AlE FASHAL QU 7SRO A
F249 AA AP HE ol Z4F U A<}
A2 Gl ok ARl A H§
Tz Y AR AFS 7 Ao s A S5H
S8 7SRk FFHIF AT H7IERA ol
BEHE THE7] ol YPrhe A4S AU AL Qi 1Y
O & AL E HHLo] SAHETH] =R ol
E A

r&o%ws;%;mlorggﬁrimln
'F Nﬁ[" o
%m@ﬁ‘ rr”%m:JQ
eI T
ki 2
o o2
FaL)

. to

L)

T L

o onst

[ ilE)

ot o

St ox

fr o

off 32

o L

% -

o

1

N

i

oy
ol
o
N
do
o,
o
o
L
ol
rE
o
ox
ot
4
1o
=l
ot

o
i
:?L
o)
u

op
=)
oZ
il
to r
)
B
=is
h—‘
=2
o)
N
_OIL
2
ik
oX
o
>
oy
o

o =2
oo g d
NN

o

o

4

Mo &
o Ao
~

2

i)

N

£

sl

2

il

>
(e b o
oL g lob

o

2

o

X, 4o oo op

o ™ = X
olo
i)
2

o
J{E o
oo
-
—E“ 2
o T e
fr E{E
S}
3
Ry
e
RIS
ke 1
o N
ol

d

)
A

>

)

<

I:D{r

i

N

N
2

i
o)
op
o
)
24
o
i)
o
o
a4
iy
ro
N
A
i
iy
)
o

NSO g oX rE MU o N U2 Mo W N

W s g Mo rlo fr p ox A

Hu
>

o gy

94
7ha o]
e P
H(Fe)R ALSHE A o7
RSP A eHE A7

ot 12

o~ 1t
tlo

NI

D
N
H
>
[\S}
N
Y
~~
gyl
a
5]
<
o
(98]
N
N

2022, Vol. 66, No. 3

{

Jor &

u
i o
o r
g
s
b o
>
opp
o

7|

N
)
-z
i)

o

15tk ol
| glek. of
fol g
Hfole} e
B APEAA
olct. e}

o ul g

A7z 2%

>
oZ
X

|
ok
i3
]

flo |o
x L2

N

jinss

ol

oL o 0

oo
i

f 1o
(7
ool oz
>
o
il
N
A
2 |o fo o
oz il H oo

=1
=

N e = = A U =

N
-

ok
E

T o

-z

R10) pHE 12747 45417
RE QEUYES BF A

Mo ooy = L O 10 10 o o & 2 o

1o o M
ur= N - A T

B & oo

b AR 13 B4 3L A
S 3tol MANYL AR Hul2 ALgoH,
= ) A E7] AA WS A Ak o
3} X170 F Ao 44 AR ek S5 A
AR TEHFA R FA SN A S

g3 AAste] A=star JledHl, & F Fof
ES

fo rét & o o= o
)
rfo

i

i

i
e
_)i:‘
o
ot
=
x
X
D
kI

mlo N r]r o

4o
I
2N
oo
e
(e hu
o 4o
40 oz
K 2>
o o2 9
S
T i
i
- 2
o
of
o
10 oA il 30 off

°
e
4
ut)
o
fu
>
oo
i
ST
zo
2
N,
e N v HiE
o M M oX rlo

3
rr
>
ox
o
o
e

AL 2L
a s
o
2
2

—l—'l.ﬂi'
>
e it

A oE1 Al o(Mg0)E AHg-5to]
it o128 A AL BEE 513 9tk of

rift
O T oX

—\|‘—"l°1'—r‘r-“r'
)

oX
i
A
§2
H1
Jh
ﬂ
2
1o
12
i)
é
)
>
[>
o
o
=
k3
ol
ol

th AEHoRE L AAE BB S
Zho] AAH O T Ax W B Ao RH o
g2 WA 7HEER HulS A 2he 7]
Bt A} 3}

Loy Ol ooz 2

N ]Il'm
to Ty o rlr
2
Job qz PO

it

Al
=

]

U

O HMIAHH MZE R AR =A
A-toll A AHE-RE o4 A A A= vk LU AFO] E(MgCOs)
A& 800°Co| A /3t AlA YA+ 2717} 10~100 pm
= FE o npadAlotolnh. AR AP AdE F
oAl 14 v A ob= H8=F A 2] Al BEgE R
2AYR QIZE v Rl ah 2 ol AtshA] g &
HAjo s Qe 8ol B7hs sholrh & A2 =Y
T Al ob(ER 4= gk v 0.1~0.8 wiw%) S HHe R
Bl gt B8 A5t AEAA EE H59f pHE i3
=0

AZIHA 7]k EY oS B of ] A

o



204 W43 -

ANZ % Qe HHe) 22
A oA AAA G F2%, E

7l AZE S AEste] =7 HeREE oFHE Hud

I A FA

g e el 91X Fegeld St

(Fig. 2). 32570 WA 2 AHgotE 502N EL 5
23 AR HOR 25T

Figure 2. Field test site for pig wastewater treatment.

Figure 3. Place for turning pig wastewater into compost.
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Table 1. Heavy metal content in pig wastewater
Time Addition of odor Al As Cd Cr Cu Fe Hg Ni Pb Zn
remover (%) (mg/L)
0.10 0.0433 ND ND ND 0.0254 0.2024 ND ND ND 0.0696
0.20 0.0336 ND ND ND 0.0344 0.2292 ND ND ND 0.0873
10 min 0.40 0.0212 ND ND ND 0.0294 0.3465 ND ND ND 0.0726
0.80 0.0203 ND ND ND 0.0279 0.6001 ND ND ND 0.0648
0 0.0307 ND ND ND 0.0281 0.1097 ND ND ND 0.0753
0.10 0.0289 ND ND ND 0.0291 0.21 ND ND ND 0.073
0.20 0.0396 ND ND ND 0.0319 0.2181 ND ND ND 0.0767
2 days 0.40 0.0284 ND ND ND 0.0312 0.3818 ND ND ND 0.0772
0.80 0.0205 ND ND ND 0.0255 0.4956 ND ND ND 0.061
0 0.0304 ND ND ND 0.0305 0.1112 ND ND ND 0.0734
ND: Not detected.
TEEHS 4T 2N (Table 1), v &, 7H=w, A, T2, pHE AsAl ol et Z(Ca)t Q1(P)o] RE-&-51of 14T
YA, 92 545 HolaL e, ofdd, A, g o] tha Zr4(CaHPO,-3H,0) FEHj = A = o] 11]7%51 Aoz F
o PEEol AEREN B8 AEAus  2Hch BayEMe o AR FARCR o4
U530 Fe o AvtHer E& #Ha= oFF g H 2 GHAAAE 7] MEh= Fof o] Hol &
AAAE 3 0.8% HrASke] 203 BANARE 3 5 AT AL BEHY S QA o hLHe E
2 7123 ]88 ekt B w40 4] rruobe} Q14tThe] ShatutS-g o] A1
AauEE Axst] A ER A5 AR A B9l AEFulo| ENHMPO,6H0) Fe o] U4 S
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7h AR A] o5& 2elE 4= U Th Fol&9 FLEHIE dofH gttt ol FEE oS
AAAE 0%, 0.1%, 0.2%, 0.4%, 0.8% H7}<} 10523} 24
QL s S A o] #£7] o] ¥stE AR A2 A Table 30 8.9F
=i ol oFFAAA M A 3o FHALEE SHQATE. Table 30| A K%, oFF A|AAIE H7Fst7] A9

(P, S, K, Mg, Na, Ca)2] =0 t)st $=2| & Table 20| LE}
W ATh. Table 200 A Hi= vpe} Zro], QI(P) k3] A A A

it

=

A H o] &(NH, )2 =& 760.3 mg/Lo| 3l on v = of
2 AAA L] FS St = 105 E9ro] E7] Fof 9oF

Qa1 2 B3} Sof f=F Hatsf A 80% o] FAslar o]0 T AUt A wre} Hlusto] Ao ¥
FS), ZEEK), 2EN)S WAL Qlolth Z4C oF 345 ol gkokeh. Lejut 29 Seke] E7] Foliz of 3
2 AAR Ho} Aol vlsto] Wrh T ARG hasts A AAAG FFo] Fol A4 Qrmkolee] FE] At
Fe Btk o= of ] AAAZE =& #H4=¢} vES-5fe Ao FraEE S Bk dgol(CaHe B
Table 2. The concentration (mg/L) of ingredients in pig wastewater before and after the addition of odor remover
Number Reaction P S K Mg Na Ca
] Before 183 543 2,563 178 572 3,537
After 2days 38 437 2,541 611 657 770
5 Before 123 978 2,585 191 581 1,666
After 2days 16 401 2,596 615 590 397
3 Before 124 588 2,560 207 577 1,646
After 2days 16 343 2,636 558 595 399
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Table 3. Changes in cations by reaction of pig wastewater and
odor remover

KA

Table 5. Odor removal rate and pH change in pig wastewater
before and after addition of odor remover

Addition of NH,* Ca* Mg

Time odor remover (%) (mg/L)
0.0 760.3 18.0 4.90
0.1 771.5 11.2 54.1

10 min 0.2 771.7 12.1 92.4
0.4 760.4 16.1 182.1
0.8 763.5 9.9 383.8
0.0 7243 18.1 5.80
0.1 693.9 12.1 573

2 days 0.2 696.7 19.6 98.8
0.4 580.3 11.9 189.8
0.8 4973 20 3824
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Table 4. Changes in anions by reaction of pig wastewater and odor
remover

Addition of Cr NO; SO> PO
Time odor remover

(%) (mg/L)
0.0 3166 728 102 49.8
0.1 3718 645 10.4 34.7
10 min 02 3488  59.8 10.3 26.1
0.4 3266 575 10.7 26.0
0.8 3269  55.1 16.9 25.4
0.0 2565 222 115 56.4
0.1 2558 22,0 169 33.4
2 days 0.2 2768  21.8 20.2 28.4
0.4 2562  23.6 25.4 28.6
0.8 2488 223 40.8 26.0

Af:;fvr‘eﬁ%or NH;  H.S BTX pH
0.0 100 100 100 82
0.1 95 93 879 83
02 70 79 851 85
0.4 65 51 846 89
0.8 35 23 927 92
[e] 2 M

b 2
Table 5= =2 #5571 501 Sl Whezol o3 A7 A <]
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SS9 22 ofF EA 3EA f71skE
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