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The Effect of Storage Container Types on Odor Emission and
Quality of Piggery Liquid Slurry Fertilizer in the farms
Moo-Eon Park’, An-Seok Kang and Si-Chang Kim

Northern Part Agricultural Experiment Station, Gangwon Agricultural Research & Extension Services, Cheorwon 269-833, Korea

The study was carried out to evaluate odor emission during storage time and quality of liquid slurry
fertilizer along with three storage container types installed at farmer’s fields in Cheorwon. Liquid slurry
manure stored in the liquid-circulated or the air-injected tank was very homogeneous in concentration of
nutritional elements because of well mixing operation, while nutritional concentration of the manure stored
in the non-treated tank was significantly different from top to bottom in the tank, which may bring about
partially irregular growth of plant after its application. The potential capacity of offensive odor emitted
from liquid slurry manure stored in the liquid-circulated or the air-injected tank was much lower than that
emitted from manure stored in the non-treated tank. Low potential capacity may less emit offensive odor
after application of piggery liquid slurry on the field. The efficiency in oder to reduce odor emission from
liquid manure was slightly higher in the liquid-circulated tank than the air-injected tank

Key words : Storage tank, Piggery liquid slurry, Odor emission, Fertilizer quality
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Fig. 1. Diagram of the air-injected storage tank and liquid circulated storage tank.
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Table 1. Offensive odor rating physically smelled by three men near the tanks.

Types of liquid slurry storage tank

Observed date Stored days —

Non-treated Air-injected Liquid-circulated
Jul4 39 25 25 23
Aug.22 88 23 32 35
Oct.5 132 20 30 30
Oct.31 158 20 325 30
Thick films of solid organic matter on the liquid surface Formed Not formed Not formed

Rating : O(no odor) S{over strong odor)

Table 2. Concentration of offensive odor gases emitted during operation and before, after and during pumping for air-injecting or

liquid-curculating operation.

NH: (ppm) R-NH: (ppm)
Treatment - - - -
Before During After Before During After
Liquid-circulated 26-34 34 25-34 80-88 88 84-86
Air-injected 30-42 65 46-65 80-120 120 80-120
Non treated 44-90 132-160

Observed date: Aug.30, 2003,
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Table 3. Concentration(ppm) of offensive odor gases emitted from liquid surface in the tanks during storage period.

Odor concentration at stored days(date)

Gases Treatment
39(Jul.4) 88(Aug.22) 132(0ct.5) 158(0ct.31)

Liquid-circulated 4 34 43 12
NH: Air-injected 8 65 48 15
Non treated 10 90 71 18
Liquid-circulated 10 88 77 21
R-NH: Air-injected 23 120 117 37
Non treated 30 132 129 47

Operation : manually operated for one time a day(two hours) during near one month(May 25-Jun.30), and automatically operated four times a

day(30minites per time) during four months(Jul. 1-Oct.30).

Table 4. Potential capacity of offensive odor gases emitted from liquid slurry stored in the tank(mg hr' L"-manure).

Potential capacity of odor gases emitted from stored liquid slurry(mg hr' L'J-—manure)

Gases Treatment for stored days(date)
39(Jul4) 88(Aug.22) 132(0ct.5) 158(Oct.31) 365'(Apr.18)
Liquid-circulated 1.108 1319 1,542 1.271 1,029
NH: Air-injected 1.308 1,155 1,188 1,150 1.224
Non treated 1.528 1,501 1,556 1,258 1,325
Liquid-circulated 422 323 656 504 439
R-NH: Air-injected 362 271 550 440 482
Non treated 523 483 761 560 550
Remark: 365 was stored in previous year.
o gebd dEE 1d ol HeEd dulg A PE B DR o §71% EBdd FoE 2
EF SO BLHEL EANE F FATE APl L} SH QUASE P} 0110139 24 2
YA FE I Avle] EHALOE AF GHE sk e o|Foidh ey Auje] tjw waw g
AE 473 AHad7e e & AR A4HAT AFEIE flolA HlwEr] o fAT 2 “-‘“H1 el
FHE das B9 FYoR AN A% YA

ERn NEYIZHE duje] EY OERAME AR BEQ ouE 2~3197 19 A o AE
17kl wet f71%e] RaAHE ol skl A Eart o|Fold ule 2:10]82 U} Eajr} 2
7h B&E7] gjFo] o|EARE RUIEUT) Fh  HISFF vR¥} FoAE ARL Btk ® A%
il FEEF FUtst] HAEEFe] FAEA Fok ZAAM 19 o} ARAY dQui= AEIH {718
(RDA, 2002). Table 5+ =&k AFZE AR7|7k T A 22 e B FAY Au9 s
e dujF HE ODM)F {718 (OM)FFES = AR71Zke] AojAsF F71EFH AEC] Zade 7
Abgt Releh, F& Bl EAH PESHE AL MO §
Table 5. Dry matter and organic matter content of slurry stored in the tanks.

= Days for storage
Gases Treatment ; -
39(Jul.4) 88(Aug.22) 132(0ct.5) 158(0ct.30) 365'(Apr.18)
Liquid-circulated 24 20 2.1 21 L6

Dry matter s

(@/1002) Air-injected 25 45 4.7 54 2.1
k= Non treated 35 29 30 29 20

om' Liquid-circulated 142 1.4 1.4 13 0.44
(2/100g) Air-injected 8 20 20 20 (.80

i Non treated 24 22 19 19 085
Ratio Liquid-circulated 1.75 2.70 231 2.69 1.06
(CN) Air-injected 2.36 1.93 2.64 2.76 1.37

Non treated 254 320 324 324 1.97

Remark: 365" was stored in previous year. omtis organic matter
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Z1Ed ol 085%E 71€ AFHd vl ¥ gL NEE AF3td £43 Z3}= Table 73 Zth
UeEpN L gle] 83 &0 g A= A7 Table 7914 Fxz] AZxe dHl& 81522 W
o+ (RDA, 2002). L3y EALZRIA 2 A6 F7]H HZ4E TE FAAE AFE HEdd JE Z
2 duls AF7IZe wiet dFGEA P AE Zeb 2t (Chol, 2004). 28y EARLRE A Z3E
< & 7 fled ol B2 W A F ASY 2ds Z7] 29N Az dujs qu]9 AFaiFe] X
7 4E gujE F7)y WA ARE AFHTLEA RE/Z 1A Al Hole EAAE vetlio] FHE] AR
ZE8l LAl AolA %A LA} of L Zo] HA Y FE o]l BHolA sttt 9
AZE ARG LRI AEEHY Qo] HIEe] o7t B 2A4E Y EE AR AZERY )i
A d#E AFS A X ZeE A RiAE AR due ALEL AUT FU W
duje] FHL FEol TLE I AEHF] = BE EHA B2 AHE AT FEFHAV AZ F
=5, I8 FlEZ] FHSFS Foh dvrze Uee AT mEba JH|E ZEo AEE e
E NPK 4EFZFS A71E, AZE, AYE Zol7t gzl %ﬂ %——"‘i— A7k T3 mHkolu Z7]3 g
fom HajAlsA] fAbryopt AR RYR - Ra 3 A F 3}7%1—} ’éEf o] A Ao %‘ﬂf’\l
71Zko] A& ZLErh ole A4y A4 vAE Aoy i-El Ve 71 2% Ho|=F sto] ALE-3to
o FEFHAY FEYolrt: FLE HAHY #F45 of 9] AQZE AAZA el L};q L AE AS
7] W&ot} Table 62 SR AFEY AN A7) 7} o] FYHLE F 6}?1} g AoE AZE 53 F
wE HE5AdEY WetE Jeld Aotk el Aze] 9gn ]ﬂ-%‘ L Rl P il s B
AAZHZ & o gn)o Ao FAfle]l Ha, 2 datA AR HEJ Fort B 88 A
A B g Rl A7 wat 4G UdA 24 °=% Az
HA = &@ded 71 4834 22 ZA ot (RDA
2002). ©]9t Zo] o9 zAlel7t Arle A oA EE2x MNEX2 LYol dE e ELAFZ
A 7t Bt Aol Zstr] WFel EAAIES] AFH o] AMeyd wE FdHE &7 Aste 9d A%
Aolu E4A NE FFLA § AFLA7 AsA g dule] SHAFAES £AE A= Table 83
dojvtr] QELs FZLY dqujo AR TFS H 2o
ZEH A4 Fe] 1R 23 AdaAce ZEFH AR AREY £7] AFEE AP Lo ¥AY
HstAY ta B2 A%ES JYE 7€ 437 & FAZEZEE 20 JAFel FAY AuAES 3t
At 238 B ITHRDA, 2002). o ExAHgIe] FHUAl o] oJHE L= A
T duE AZE JelA du)9 E4FA F= ZHE A 7 M IE TAAE ZAE =4
E 47 S3tq AFH F5 L AFSE FESS AR A2 E AHE FUste ohA] 3719 wi @
Table 6. Concentration of nutritional components of slurry produced from three storage treatments of piggery liquid slurry.
Sl = Concentration(g/100g) of m'_ltT-itional components of slurry
(Date) Liquid-circulated Air-injected Non treated
T-N T-P K:0 T-N T-P K:0 T-N T-P K0
39(Jul4) 0.40 041 0.16 041 0.19 0.30 0.59 038 0.40
88(Aug.22) 0.30 0.30 0.27 0.60 0.28 0.32 0.40 0.65 0.36
132(Oct.5) 0.35 0.22 0.20 0.44 0.21 0.21 0.34 0.18 0.28
158(0ct.30) 0.28 0.30 022 042 0.25 0.25 0.34 0.18 0.30
365(Apr.8)' 0.23 0.27 0.40 0.34 0.10 0.36 032 0.17 0.36

Remark: 365" was stored in previous year.

Table 7. Concentration(g/100g) of nutritional components at top, middle and bottom parts of the piggery liquid slurry manure

stored for 12 months.
Sampled Liquid-circulated slurry Air-injected slurry Non treated slurry
position OM T-N T-P K0 OM T-N T-P K0 OM T-N T-P K0
Top 0.62 0.27 0.20 0.40 0.60 0.37 0.10 0.21 0.65 0.12 0.1 0.21
Middle 0.36 0.21 0.30 0.39 0.80 0.30 0.10 0.37 0.81 0.30 0.1 0.37
Bottom 0.32 0.21 0.30 0.41 0.99 0.35 0.10 0.50 1.08 0.54 03 0.50
Average 0.43 0.23 0.27 0.40 0.80 0.34 0.10 0.36 0.85 0.32 0.17 .36
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Table 8. Ratio of organic matter severely consolidated at
bottom of the container tanks after one year stored.

Containers Ratio’ of organic matters consolidated
at bottom(%)

Liquid-circulated tank 15

Air-injected tank 10

Non treated tank 46

Ratio' was percent of height of organic matter consolidated at bottom to
total height of liquid slurry in the tank
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