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A Field Survey on Concentration of Odor Compounds in Pig
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Summary

A field survey was conducted to determine the concentration of odor compounds from pig
buildings and that were 20 meters within the boundary area. The odor compounds were measured
from large, medium and small farms with enclosed and open housing systems and slurry and
sawdust manure fermentation treatment methods. Among the odor cpoumds investigated, ammonia
(NH3) had the highest concentration at 0.9 ~21.0 ppm followed by Hydrogen Sulfide(H»S) with a
wide variation concentration of 51.9~6,712.4 ppb, Methylmercaptan(CHsSH) with non-detectable
(N. D)~129ppb, Dimethylsulphide((CH;)S), with N. D.~52ppb and Dimethyldisulphide((CH;)S:)
with N. D.~ 2.6 ppb. Considering the prevailing wind direction and air velocity ranging from 0.23
to 0.73m/s within the boundary area, the odorous matters; NHj;, H.S, CH3SH, (CH3)S: and
(CHs)S were 0.2 ~4.5 ppm, 0.01~0.06 ppb, N. D.~0.009 ppb, N. D.~0.002ppb and N. D. for
(CH;3),S respectively. These findings suggested that the Odor compounds (CH3),S; had the lower
detection in the boundary area whilst (CH3),S had no detection level within a 20-meter distance
only. However, with these results odor compounds from pig buildings has to be further inves-
tigated under more controlled environmental factors.

(Key words : Odor compounds, Ammonia, Hydrogen Sulfide, Dimethylsulphide, Dimethyldisulphide, Pig
building)
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Table 1. General state of the surveyed pig farm

. L o Pig house size(m)
Farm size* Building type Manure treat Ventilation type 0 W
Gestation & breeding 32 20
Farrowing Mechanical 4 10
L Slurry
Nursery 10
Growing - finishing 42 20
Gestation & breeding 43
Farrowing Natural 9 43
M-1 Slurry
Nursery 10 17
Growing - finishing 9 43
Gestation & breeding Natural 14 45
Farrowing 10
M-2 Slurry Natural
Nursery 10
Growing - finishing Natural 14 36
Gestation & breeding Natural 7.5 28.5
Farrowin, Slu 24 9.7
S g w Mechanical
Nursery 2.7 9.7
Growing - finishing Sawdust** | Natural 10 29

* Large farm(L), Medium-1 farm(M-1), Medium-2 farm(M-2), Small farm(S),

** Sawdust fermentation.
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Table 2. Specifications

Fig. 1. Air sampler.

and conditions of the GC analyzer

Item

Specifications

Carrier gas

He

Inlet temperature

150 'C (Split ratio 10:1)

Column

HP-1 (30m x 0.32mm x 4 um)

Column flow

2.4 ml/ min.

Oven temperature

40 °C (2min) - 10 C/min - 160 C (5 min)

Detector

SCD (Temp.: 800 C, H2:100ml/min. Air:40 ml/min.)

Table 3. Environmental conditions in pig house during odor matter collection

Item™® Building type Air Xle/lsc;city Inside Temperature Relative(;/l;l)umidity Weather
Gestation & breeding 0.20 25.0 84
Farrowing 0.18 26.0 77 .
L Rain
Nursery 0.09 27.0 84
Growing - finishing 0.24 25.0 83
Gestation & breeding 0.22 22.0 75
Farrowing 0.09 213 75 .
M-1 Rain
Nursery 0.13 25.2 82
Growing-finishing 1.11 213 81
Gestation & breeding 0.15 - -
Farrowing 0.33 28.6 ga!
Clear
M-2 | Nursery 0.19 - - )
after rain
Growing-finishing(sawdust) 0.15 30.0 84
Growing - finishing(slurry) 033 29.0 82
Gestation & breeding 0.10 25.0 74
Farrowing 0.70 26.0 73
S Clear
Nursery 0.23 25.0 82
Growing * finishing(sawdust) 0.30 25.0 76

* See : Table 1.
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Table 4. Concentration of odor compounds in gestation & breeding building
Item | Manure treat NH; HS | CHSH | (CH)S | (CH)S:
Unit ppm ppb
L Slurry 5.0 191.0 9.8 3.0 22
M-1 Slurry 3.1 533.5 N. D. 24 22
M-2 Slurry 6.7 6,712.4 11.1 3.0 23
S Slurry 2.1 51.9 9.8 2.8 22
Range 21~6.7 51.9~6,7124 | N. D.~11.1 24~3.0 22~23
Arithmetic mean 42 1,872.2 10.2 2.8 22
Median 4.0 362.3 9.9 29 23

* See:Table 1, N. D.:Not detect.

Table 5. Concentration of odor compounds in farrowing building

Item* | Manure treat NH; H-S CHsSH (CHs3):S (CH;3):S:
Unit ppm ppb
L Sturry 24 125.6 9.8 24 23
M-1 Slurry 3.8 2,1829 9.9 N. D. 22
M-2 Slurry 6.1 437 9.8 28 2.1
S Slurry 1.7 423 9.7 3.0 23
Range : 1.7~6.1 42.3~2,182.9 9.7~9.9 N.D~3.0 21~23
Arithmetic mean 35 598.6 9.8 2.1 22
Median 3.1 84.7 9.8 2.6 22

* See:Table 1, N. D.:Not detect.
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B 6. Concentration of odor compounds in nursery building

DEA W R RARANN AT WA 24 AT

[tem* | Manure treat NH;3 H,S CH;SH (CH3)S (CHs).S;
Unit ppm ppb
L Slurry 49 77.1 11.7 5.1 2.6
M-1 Slurry 21.0 596.2 11.5 33 2.1
M-2 Slurry 83 293 12.9 48 24
S Slurry 0.9 59.3 9.8 3.1 2.2
Range 09~21.0 29.3~596.2 9.8~129 3.1~5.1 2.1~26
Arithmetic mean 8.8 190.5 11.5 41 2.3
Median 6.6 68.2 11.6 4.1 23
* See : Table 1.
Table 7. Concentration of odor compounds in growing - finishing building
Item* | Manure treat NH; H.S CH;SH (CHs):S (CHs),S2
Unit ppm ppb
L Slurry 8.7 70.9 10.2 5.2 22
M-1 " 6.6 857.7 109 34 2.1
M-2 Sawdust** 11.3 1,230.2 11.2 38 22
M-2 Slurry 1.5 423 9.6 N. D. N. D.
S Sawdust** 2.7 2,903.2 9.8 2.5 N. D.
Range 1.5~113 42.3~2,903.2 9.6~11.2 N. D.~52 N. D.~2.2
Arithmetic mean 6.2 1,020.9 103 3.0 13
Median 6.2 857.7 10.2 34 2.1

* See : Table 16, ** Sawdust fermentation, N. D.:Not detect.
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Table 8. Concentration of odor compounds in boundary area
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(Unit : ppm)
Item* L M-2 S Range Average |Permissible standard**
NH; 2.8 4.5 0.2 02 ~45 2.5 <1
H2S 0.06 0.03 0.01 0.01~0.06 0.03 < 0.02
CH;SH 0009 | N.D. | 0.009 | N. D.~0.009 0.006 < 0.002
(CH;):S N.D. | NND. | N. D N. D. N. D. < 0.01
(CH;).S, 0002 | N.D. | 0.002 [ N. D.~0.002 0.001 < 0.009
Air velocity (m/s)| 0.23 0.30 0.73 - -
Wind direction South South East - -

* See: Table 1, ** Other areas within boundary line as identified by Korean regulation act, N. D.:Not detect.
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Table 9. Comparative average concentration of odor compounds in the pig house and boundary

area

(Unit : ppb)
Item NH; H:S CH;SH (CH3).S (CH:)S,
Pig house(A) 5,679.8 926.4 10.4 3.0 2.0
Boundary area(B) 2,505.0 38.1 6.5 0.0 1.4
Reduction rate(%) 55.9 95.9 375 100 30.0
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