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ABSTRACT

The principal aim of this field study was to determine the concentrations and emissions of
gaseous contaminants such as ammonia and hydrogen sulfide in the different types of pig
buildings in Korea and allow objective comparison between Korea and the other countries in
terms of pig housing types. This field study was performed from May to June and from
September to October in 2002. Pig buildings investigated in this research were selected in
terms of three criteria; manure removal system, ventilation mode and growth stage of pig.
Measurements of concentration and emission of ammonia and hydrogen sulfide in the pig
buildings were done in 5 housing types and the visited farms were 15 sites per each housing
type. Concentrations of ammonia and hydrogen sulfide were measured at three locations of the
central alley in the pig building and emission rates of them were estimated by multiplying the
average concentration(mg/m’) measured near the air outlet by the mean ventilation rate( m/h)
and expressed either per pig of liveweight 75kg(mg/h/pig) or per area(mg/h/m’). Concentrations
of ammonia and hydrogen sulfide in the pig buildings were averaged to 7.5ppm and 286.5ppb
and ranged from 08 to 2l4ppm and from 458 to 1,235ppb, respectively. The highest
concentrations of ammonia and hydrogen sulfide were found in the mechanically ventilated
buildings with slats; 12.1ppm and 612.8ppb, while the lowest concentrations of ammonia and
hydrogen sulfide were found in the pig buildings with deep-litter bed system(2.2ppm) and the
naturally ventilated pig buildings with manure removal system by scraper(115.2pph),
respectively (p<0.05). All the pig bhuildings were investigated not to exceed the threshold limit
values(TLVs) of ammonia(25ppm) and hydrogen sulfide(10ppm). The mean emissions of
ammonia and hydrogen sulfide per pig(75kg in terms of liveweight) and area(m) from pig
buildings were 250.2mg’h/pig and 37.8mg’/h/pig and 336.3mg’/h/m’ and 50.9mg’h/m’ respectively.
The pig buildings with deep-litter bed system showed the lowest emissions of ammonia and
hydrogen sulfide(p<0.05). However, the emissions of ammonia and hydrogen sulfide from the
other pig buildings were not significantly different(p>0.05). Concentrations and emissions of
ammonia and hydrogen sulfide were relatively higher in the pig buildings managed with
deep—pit manure system with slats and mechanical ventilation mode than the different pig
housing types. In order to prevent pig farm workers from adverse health effect caused by
exposure to ammonia and hydrogen sulfide in pig buildings, they should wear the respirators

during shift and be educated sustainably for the guideline related to occupational safety.
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Table 1. Characteristics of the pig buildings investigated

Housing type

Manure collection system Ventilation mode N
Deep-pit manure system with slats "NV 15
FMLV. 15

Manure removal system by scraper NV, 15
M.V. 15

Deep-litter bed system V. 15

* o Natural ventilation
¥ : Mechanical ventilation
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Table 2. Concentration of NH 3 and HsS according to types of pig buildings

Housing type

M lecti . Ventilation NH s (ppm) H:S (pph)
ANre cotiection syskem mode  GM(GSD)  Range  GM(GSD)  Range
Deep-pit manure system with slats NV, Y6932 21 - 102 296.3(180) °  74.2 - 6724

"MV. 12164)" 73 - 214 612.8(483) " 1216 - 1,235

Manure removal system by scraper N.V. 5127° 31 -85 115.2(96)°  46.8 - 313.1
M.V. 114(35)° 81 - 152 2703321) % 869 - 9125

Deep-litter bed system N.V. 22028 ° 08 - 31 137.8(96)° 458 - 2892
Mean 7.5(8.2) 08 -214 286.5(367) 458 - 1,235

* 1 Natural ventilation
¥ . Mechanical ventilation
% . ab,c,d means that averaged values within the row by the same letter are not significantly different.
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Table 3. Emission of NH; and H S according to types of pig buildings

NH;
Housing mg/h/ " pig mg/h/m
Manure collection system VSHSEZOH GM(GSD) Range GM(GSD) Range
Deep-pit manure system with slats "NV, 984.1(137) ¢ 525 - 4821  381.9(158) ¢ 811 - 5143
FMLV. 320.1(204) * 242 - 8265  430.3(402) © 1138 - 1,068
Manure removal system by scraper N.V. 2635(188) % 382 - 5242 3541214 ° 1236 - 678.2
M.V. 208.3(256) * 833 - 7256  4009(237) ¢ 2134 - 8204
Deep-litter bed system NV, 84.9(78)" 8.2 - 2101 114.1(106)* 233 - 3523
Mean 250.2(316) 82 - 8265 336.3(426) 23.3 - 1,068
H.S
Housing mg/h/pig mg/h/m’
Manure collection system VSHSEZOH GM(+GSD) Range GM(£GSD) Range
Deep-pit manure system with slats N.V. 42.1(38)° 80 - 1202 56.5(29)° 19.2 - 932
M.V. 53.4(46)° 186 - 1925 71.7(54)° 24.2 - 224.3
Manure removal system by scraper N.V. 36.0(35)° 62 - 922 48.4(38)° 11.2 - 1082
M.V. 39.2(41)° 102 - 1123 52.7(44)* 16.3 - 186.3
Deep-litter bed system NV, 18.5(24)° 83 - 73.3 24.9(18)° 6.3 - 64.3
Mean 37.8(52) 6.2 - 1925 50.9(78) 6.3 - 2243

* . Based on growing/finishing pig(75kg)
* : Natural ventilation

¥ : Mechanical ventilation

§ : a and b means that averaged values within the row by the same letter are not significantly different.
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Table 4. Comparison between foreign researches and this study for NHs and H S in pig buildings

Aerial Unit "Reported data Data in Korea
contaminants n Mean Range Mean Range
Concentration ppm 154 0.1 - 649 75 08 - 214
Ammonia o mg/h/‘rpig 231.2 0.2 - 3,038 250.2 8.2 — 8265
Emission
mg/h/m’ 310.8 0.3 - 4,082 336.3 23.3 - 1,068
d Concentration ppb 226.8 6.5 - 2,174 286.5 458 - 1,235
Hy
veroRen o ne/h/pig 394 05 - 721 378 62 - 1925
sulfide Emission
mg/h/m’ 52.9 06 - 96.8 509 6.3 - 224.3

* . References - (Avery et al,, 1975; Pedersen, 1992; Morrison et al,, 1993; Heber et al., 1997; Stowell 7}
Foster, 2000; Zhu et al., 2000; Louhelainen et al.,, 2001; Ni et al., 2000; Ni et al., 2002)
¥ : Based on growing/finishing pig(75kg)
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