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Changes in Characteristics of Semi-cured Pig Manure Liquid
Fertilizer according to the Storage Duration and Aeration
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ABSTRACT: Currently, most of the pig manure generated from pig farms in Korea is in the form of a slurry with a
moisture content of about 97%. Pig manure slurry is a mixture of pig manure and cleaning water in the pig house.
In this study, changes in properties of pig manure liquid fertilizer according to whether air was supplied or not and
with the passage of storage period were analyzed for 120 days. During the experimental period, the degree of maturity
of the pig manure liquid fertilizer was higher in the experimental closed batch reactors supplied with air than in the
same type reactors not supplied with air. As the liquid fertilizer storage period elapsed, there was a tendency that liquid
fertilizer was converted to a state of complete maturity. In the batch reactor in which air was supplied, the moisture
content of pig manure slurry, which had a moisture content of 97.90%, was reduced to 96.82% at the end of the experiment.
On the other hand, the moisture content in the reactor without air was reduced to 97.33%. The pH of the liquid fertilizer,
which was 8.82 at the start of the experiment, changed to 7.57 in the reactor with air supplied and 8.75 in the reactor
without air at the completion of the experiment. The nitrogen content in the liquid fertilizer was 0.198 mg/L on average
at the start of the experiment and it was lowered to 0.076 mg/L in the air supplied reactor at the end of the experiment.
On the other hand, the nitrogen content of the liquid fertilizer was lowered to 0.121 mg/L in the reactor to which air
was not supplied. The phosphoric acid (P,Os) concentration in the liquid decreased higher in the liquid fertilizer filled
in the reactor without air than the liquid fertilizer filled in the reactor with air supplied as the storage period elapsed.
Considering the experimental results, it is considered that the quality of pig manure liquid fertilizer is improved when

air is supplied to pig manure slurry and the storage period of pig manure slurry is longer.
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Fig. 1. Schematic diagram of experimental reactor for curing
the piggery slurry.
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Table 1. Characteristics of Piggery Shurry Collected from Each Recycling Facilities for Livestock Manure

ltems oH N P20s K20 NaCl Moisture Cu Zn Maturity
(%) (%) (%) (%) (%) (mghkg)  (mglkg)
Sample 1 8.99 0.42 0.056 0.30 0.24 97.26 10.55 48.57 2
Sample 2 9.50 0.16 0.044 0.36 0.70 97.91 21.80 144.32 2
Sample 3 9.07 0.18 0.043 0.34 0.17 97.95 6.30 54.86 2
Sample 4 8.89 0.071 0.026 0.38 0.15 98.09 9.62 44.69 1
Sample 5 8.87 0.19 0.042 0.53 0.25 97.58 6.07 24.98 3
Sample 6 8.95 0.26 0.029 0.35 0.20 98.09 14.55 109.3 2
Sample 7 7.15 0.071 0.047 0.14 0.075 98.86 1.45 13.55 1
Sample 8 8.83 0.25 0.031 0.26 0.12 98.22 13.65 44.16 2
Sample 9 9.15 0.18 0.071 0.29 0.14 98.23 13.45 72.23 2
Sample 10 8.81 0.2 0.140 0.39 0.20 96.77 24.75 150.02 2
Legal stadard - (N + P,Os + K;,0)=0.3 <20 =95 <70 <170 1

3% Maturity level :
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1(Completely mature), 2(Semi-mature), 3(Immaturity)
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Table 2. Changes in the Maturation of Samples according to the Lapse of the Experimental Period

ems No aeration Aeration
Step 1 Step 2 Step3 Step 4  Step 5 Step 1 Step 2 Step 3 Step 4  Step 5
Sample 1 2 2 1 2 2 2 1 1 1 1
Sample 2 2 2 2 2 2 2 1 1 1 1
Sample 3 2 1 1 1 1 2 1 1 1 1
Sample 4 1 1 1 1 1 1 1 1 1 1
Sample 5 3 2 1 2 1 3 2 1 2 1
Sample 6 2 2 2 2 2 2 2 2 2 2
Sample 7 1 1 1 1 1 1 1 1 1 1
Sample 8 2 2 2 2 1 2 2 2 2 1
Sample 9 2 2 2 2 2 2 2 1 1 1
Sample 10 2 1 1 1 1 2 1 1 1 1

3% Maturity level :

1 (Completely mature), 2 (Semi-mature), 3 (Immaturity)
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Fig. 2. Change in moisture content of piggery slurry during experimental period.
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Table 3. Changes in the NaCl of Samples according to the Lapse of the Experimental Period
(Unit : %)
Hems No aeration Aeration
Initial After 1 month  After 2 month Initial After 1 month  After 2 month
Sample 1 0.24 0.26 0.26 0.24 0.27 0.27
Sample 2 0.17 0.19 0.18 0.17 0.18 0.18
Sample 3 0.17 0.18 0.18 0.17 0.19 0.19
Sample 4 0.15 0.21 0.21 0.15 023 0.21
Sample 5 0.25 0.27 0.25 0.25 0.26 0.28
Sample 6 0.20 0.21 0.21 0.20 0.22 0.22
Sample 7 0.075 0.094 0.09 0.075 0.096 0.10
Sample 8 0.12 0.15 0.14 0.12 015 0.15
Sample 9 0.14 0.17 0.16 0.14 0.17 0.17
Sample 10 0.20 0.21 0.22 0.20 0.23 0.22
ozste] Zr|ol% U A7) WE JREEE
BHT A8 Stk
o) Fo] YR TEE T, o}l A9} 4] ... Ada
3 A4S R, A% A4 HeHgolA i
94 oA ule] ol ol3 5% EE A 5
o YIS we Ao2 AW £ k. T
By SejE] o] Rar o] AR 2.0% of Zzz —Noaeration ~ --Aeration == Air temp
sl AE TelsE QroD g oEd A
t 9P £Ee ohd Zow By

3.7. Al 2= Hs}

NEE 5 f71%0) HulsE A9l B v
WEo] §7122 ol 831 TpAA Dol WAEL,
o] Qo] Hulet ol FHF N Hulg A
7} 70C o7 AbsEIE Fek e o)
o] Aol 4715 Bk Ao § so
Eulol wlale] LEAS aclo] Atk & 4 9tk
B Aol AL A HA B Zeje] Al wrgE
oA E7]9} vl Er|He TR PRIk 247} 100e]
HHS A, o] T ARE LR shof A

Z7)9} HIFT TR 28] F 47)9] whe-xel o

3 e=24 43S FUF AIE Fig 99 Lehet
uhe} Ak L2 Y Aol F717e) B9
hﬂé% Hel AR A SlEAolA Haks

F9l S18 HIE FYst WeE v

A% l A1 B o] dulE WE FAs:

Piggery slurry collected from no aeration tank (9-a)

(0

Temperature

-e- Aeration «= Air temp

Piggery slurry collected from aeration tank (9-b)

Fig. 9. Temperature variation of piggery slurry during

experimental period.

Yukz 0 7 PR By SHglols o] HE &
7189] o] FHr|ZE O E 3% XA = A

$7b wov], B 4ge] A8E HARE s

F718A2-1 8, 30(4), 2022



120 dast

FeFol 1.1~32% ol it weba] Hlgo]
o] gHgol 97% Weldll o]2= gnle] 2=
9 f71E RS HAAE F e
o] A= oH® AR AAHAT, Fig. 9
ER vhe} o] F7)9f v] 7] A4S 3
7HA o] AR g8 vz FUH-Y
A3 A3 v F7] Aol A AT
o F71A TRl A 2FH 7 S21E(9-b)
Z7] o Foll BA glo] &7]28 FEFS
2 et 9 5021 3714 9n)s}
AL 7S HI3FA| A8 A 2 28 o
S FHEA ST ARFE 3 daxe

257} 34.5-43.9C 2] HSolA == H
st Ay &5 F5S 35, 40, 45CE A4
AT, Ttoh 5(2019)L 71EE o] Hn|3}
ANAe U 37148 HAEl 93 /7]
WA 7)ol A Bk e
kAl SHATFY. Z714] W24 SP ==
7 JAME 718w X o3 3719 %L
A3 AF7Iet HIEAA] Sl EAs= 714
7 3719 255 =0l F8 8%

flo :HQ‘J
o
o 2

o

)

f

rtlm gl
_llN'
i m1>

)
°
&

(-

NE e 2 Qo ody K
T

1
=

e
R

X
PR
10 alt

m[o
_\,L_VEL

RO

Lot i o B K
e

OH ruﬂ ﬂi{ﬂ , rsﬂ rulo

2 4 o

g So] F

o] & Zlo|t}. AAR I D9 7I5ER A
9] A9 37 Fai# el 7] 2571 70T W
oo G| FRAAE o83t WHEE U w|AY
Eo] 3.2 2EHAE 4] ¢S AEZ 5437
9] LEE WFo 93 A7t Ja, NAIY A
Ao e &7 FFddd W4ES A5t 33
3719 255 A= A7 Aok 2 AdolA
HHSZ Ulo] L& RA FFEHE 3719
259} oF AR H9)9] ARIAE Fil TEEE 4
4E BAT & HARLR £889 &5 1E
9 &ﬁ}%EE}L gz 2 Ig5e 37 &%
o} o S AE e AR dddnh

4. 8 &

J. of KORRA, 30(4), 2022

o) Raw )z A Aokn e PRI NF
A& 83 VEAY 5 Utk AFFY A B
S5 F)FolA Aok 7 AR GEE WEE o
ofstdl The} 2tk
Lo SR 4P A% 5 1714 of
B Zagol ANE AP Bgon 278
AAG Al Tol M AL 1] E] T )

2. HAE= &8 98l pH W‘%L%k" A
8.82 FEOIAAT 47 €e] A7 A
Bo) Z7HE] T pHE 7.57% Srolx A%k
H|Z7] 21279 9ol 875 FES HYo
22X HuE Z7|5hk= 7ol Anle] pHrt o
o) uo};cj\u]-

3. A7) Aol et FAAFE WA 2
a3Re ATE nY o) DD ABFL i
go] WAL YR ot BolE A%E B
e

4. TE9} o} FEE BT o ARTI|Ze] A
I gol whEh Hap wolx= AyE Helow
Z712 2ol vls) n] F7|x 2Tl A e A
A7t o =4 JebsTh

5. 9% 5T AA7IZEe] Aol wet v 2skA
=olx = ATFe HYTH

6. AHIsHd ol o HALE €Ee] 2%
Wz W2 F9He 37 259 94T
Hol J= AoZ YERT

o

Ab A

References

1. Ministry of Land, Infrastructure and Transport,



SRR =2 (o] Tt

al

=

710120 Mg 54 et 121

10.

11.

12.

“Announcement No. 2021-1251”. (2021).
Agricultural cooperative federation (NongHyup of
Korea), “Guidebook of standard design drawings
for construction of livestock manure recycling
facilities”. (2021).

Ministry of Agriculture, Food and Rural Affairs,
“Statistical data on the generation and treatment
of livestock manure”. (2020).

Statistics Korea, Korean statistical information service,
“Statistic information in the field of agriculture,
forestry and fisheries”. (2022).

Ministry of Legislation, “Act on the Management
and Use of Livestock Manure, Article 2 of the
Enforcement Decree”. (2022).

Hwang, O. H., Park, S. K., Jung, M. W., Han,
D. W.,, Nho, W. G. and Cho, S. B., “Effects of
pH modulation on the concentrations of odorous
compounds from pit slurry of a pig operation
building”, J. Odor and Indoor Environment, 17(10),
pp. 1~10. (2018).

Lee, D. S., Lee, J. B,, Lee, M. Y., Joo, R. N,,
Lee, K. S., Min, S. W., Hong, B. D. and Chung,
D. T., “Establishment scheme for official standards
of liquid swine manure fertilizer”, Korean Journal
of Agricultural Science, 43(3), pp. 360~368. (2016).
Ministry of Agriculture. and Ministry of Land,
Infrastructure, “Commentary of standard blueprint
for livestock manure recycling facility”. (2009).
Ministry of Legislation, “Act on the Management
and Use of Livestock Manure, Article 2 of the
Enforcement Regulations”. (2022).

APHA., ‘Standard Methods for the Examination
of Water and Wastewater, 23th Edition”. (2017).
Ministry of Environment, “Water Pollution Test
Process Standards”. (2021).

Byeon, J. E., Lee, H. J., Ryoo, J. W. and Hwang,
S. G., “Changes in chemical properties and effect
on germination of radish seed from aeration of
Co-digestate fertilizers”, Korean J. Crop Sci., 65(4),
pp- 508~517. (2020).

14.

15.

16.

17.

18.

19.

20.

21.

.Kang, T. W., Halder J. N., Kim, S. R., Yoon, Y.

M. and Lee, M. G., “Nutrient composition and heavy
metal contents of matured livestock liquid fertilizer
in Korea”, J. of KORRA, 25(4), pp. 31~39. (2017).
Lee, C. R, Oh, Y. R, Song, B. N., Jung, J. A.,
Cho, J. L., Lee, S. M. and An, N. H., “The fate
of "N-labeled organic materials applied to Chinese
cabbages cropping system”, Korean J. Soil Sci. Fert.,
53(1), pp. 59~69. (2020).

Kim, C. G., Oh, S, Y. and Yoon, Y. M., “The
Characteristics of organic degradation and ammonia
volatilization in the liquid composting of pig slurry”,
Korean J. Soil Sci. Fert., 50(5), pp. 325~335. (2017).
Daudén, A. and Quilez, D., “Pig slurry versus mineral
fertilization on corn yield and nitrate leaching in
a Mediterranean irrigated environment”, Europ. J.
Agron., 21(1), pp. 7~19. (2004).

Lim, T. J., Lee, I. B., Kang, S. B., Park, J. M.
and Hong, S. D., “Effects of continual pre-plant
application of pig slurry on soil mineral nutrients
and yield of Chinese cabbage”, Korean Journal of
Environmental Agriculture, 28(3), pp. 227~232.
(2009).

Park, J. S. and Na, H. S., “Analysis of trace metal
in agricultural products”, Korean J. Food & Nutr.,
13(6), pp. 595~601. (2000).

Kim, J. P, Park, J. W, Jin, D. R. and Lee, W. S,,
“Contamination of metal elements in livestock
wastewater treatment plants in Korea”, Journal of
Environmental Analysis, Health and Toxicology,
22(4), pp. 161~168. (2019).

Jeong, C. U., Jeong, J. B., Kwon, J. O., Choi, J. H,,
Kim, S. A., Kang, K. H. and Lee, J. Y., “A Study
on the characteristics of public livestock manures
treatment plant sludge”, Jeollabuk-do Institute of
Health and Environment. (2011).

Lee, K. H., Yoo, J. H., Park, E. J., Jung, Y. L,
Tipayno, S. C., Shagol, C. C. and Sa, T. M., “Effect
of swine liquid manure on soil chemical properties

and growth of rice(Oryza sativa L.)”, Korean J.

F71=A 3}, 30(4), 2022



122 F&st g9t olsE, dSe, 43
Soil Sci. Fert., 43(6). pp. 945~953. (2010). 25.Lim, R. G., Jang, J. K., Kang, T. Y., Son, J. W.

22.

23.

24.

Zeng, L. and Shannon, M. C., “Salinity effects on
seeding growth and yield components of rice”, Crop
Science, 40(4), pp. 996~1003. (2000).

Choi, S, H., Kim, H, 1., Ahn, Y., Jang, J. R. and
Oh, J. M., “Salinity effects on growth and yield
components of rice”, Korean J. Limnol., 37(2), pp.
248~254. (2004).

Moral, R., Perez-Murcia, M. D., Perez-Espinosa,
A., Moreno-Caselles, J., Paredes, C. and Rufete, B.,
“Salinity, organic content, micronutrients and heavy
metals in pig slurries from South-eastern”, Spain,
Waste Manage., 28(3), pp. 367~371. (2008).

J. of KORRA, 30(4), 2022

26.

and Lee, D. G., “A Study on composition and
utilization of waste heat recovery system assuming
aerobic liquid-composting fermentation heat”, Journal
of the Korea Academia-Industrial cooperation Society,
22(4), pp. 56~66. (2021).

Itoh, T., Iwabuchi, K., Maemoku, N., Sasaki, I.
and Taniguro, K., “A new torrefaction system
employing spontaneous self-heating of livestock
manure under elevated pressure”, Waste Management,
85, pp. 66~72. (2019).



