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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
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Fig. 1. Diagram of the air-injected storage tank and liquid circulated storage tank.
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Treatment

Liquid-circulated

Air-injected

Non treated

26-34

30-42

34

65

44-90 132-160

25-34

46-65

80-88

80-120

88

120

84-86

80-120

Observed date: Aug.30, 2005.

AfterDuringBeforeAfterDuringBefore

NH3 (ppm) R-NH2 (ppm)

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

Observed date

Jul.4

Aug.22

Oct.5

Oct.31

39

88

132

158

2.5

2.3

2.0

2.0

Formed

2.5

3.2

3.0

3.5

Not formed

2.3

3.7

3.0

3.0

Not formedThick films of solid organic matter on the liquid surface

Rating : 0(no odor) 5(over strong odor)

Stored days
Liquid-circulatedAir-injectedNon-treated

Types of liquid slurry storage tank

Table 1. Offensive odor rating physically smelled by three men near the tanks.
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Gases

NH3

R-NH2

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).

158(Oct.31)132(Oct.5)88(Aug.22)39(Jul.4)

Odor concentration at stored days(date)
Treatment

Liquid-circulated

Air-injected

Non treated

Liquid-circulated

Air-injected

Non treated

4

8

10

10

23

30

34

65

90

88

120

132

43

48

71

77

117

129

12

15

18

21

37

47

Table 3. Concentration(ppm) of offensive odor gases emitted from liquid surface in the tanks during storage period.

Gases

NH3

R-NH2

Remark: 365days was stored in previous year.

365 (Apr.18)158(Oct.31)132(Oct.5)88(Aug.22)39(Jul.4)

Potential capacity of odor gases emitted from stored liquid slurry(mg hr-1 L-1-manure) 

for stored days(date)Treatment

Liquid-circulated

Air-injected

Non treated

Liquid-circulated

Air-injected

Non treated

1,108

1,308

1,528

422

362

523

1,319

1,155

1,501

323

271

483

1,542

1,188

1,556

656

550

761

1,271

1,150

1,258

504

440

560

1,029

1,224

1,325

439

482

550

Table 4. Potential capacity of offensive odor gases emitted from liquid slurry stored in the tank(mg hr-1 L-1-manure).

Gases

Dry matter

(g/100g)

OM‡

(g/100g)

Ratio

(C/N)

Remark: 365 was stored in previous year.  OM‡ is organic matter

365 (Apr.18)158(Oct.30)132(Oct.5)88(Aug.22)39(Jul.4)

Days for storage
Treatment

Liquid-circulated

Air-injected

Non treated

Liquid-circulated

Air-injected

Non treated

Liquid-circulated

Air-injected

Non treated

2.4

2.5

3.5

1.2

1.8

2.4

1.75

2.36

2.54

2.0

4.5

2.9

1.4

2.0

2.2

2.70

1.93

3.20

2.1

4.7

3.0

1.4

2.0

1.9

2.31

2.64

3.24

2.1

5.4

2.9

1.3

2.0

1.9

2.69

2.76

3.24

1.6

2.1

2.0

0.44

0.80

0.85

1.06

1.37

1.97

Table 5. Dry matter and organic matter content of slurry stored in the tanks.
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Sampled

position

Top

Middle

Bottom

Average

0.62

0.36

0.32

0.43

0.27

0.21

0.21

0.23

0.20

0.30

0.30

0.27

0.40

0.39

0.41

0.40

0.60

0.80

0.99

0.80

0.37

0.30

0.35

0.34

0.10

0.10

0.10

0.10

0.21

0.37

0.50

0.36

0.65

0.81

1.08

0.85

0.12

0.30

0.54

0.32

0.1

0.1

0.3

0.17

0.21

0.37

0.50

0.36

K2OT-PT-NOMK2OT-PT-NOMK2OT-PT-NOM

Liquid-circulated slurry Air-injected slurry Non treated slurry

Table 7. Concentration(g/100g) of nutritional components at top, middle and bottom parts of the piggery liquid slurry manure
stored for 12 months. 

Stored days

(Date)

39(Jul.4)

88(Aug.22)

132(Oct.5)

158(Oct.30)

365(Apr.8)

Remark: 365days was stored in previous year.

0.40

0.30

0.35

0.28

0.23

0.41

0.30

0.22

0.30

0.27

0.16

0.27

0.20

0.22

0.40

0.41

0.60

0.44

0.42

0.34

0.19

0.28

0.21

0.25

0.10

0.30

0.32

0.21

0.25

0.36

0.59

0.40

0.34

0.34

0.32

0.38

0.65

0.18

0.18

0.17

0.40

0.36

0.28

0.30

0.36

K2OT-PT-NK2OT-PT-NK2OT-PT-N

Liquid-circulated Air-injected Non treated

Concentration(g/100g) of nutritional components of slurry 

Table 6. Concentration of nutritional components of slurry produced from three storage treatments of piggery liquid slurry.
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