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Al eyt o= AR ek} dejg Mryo] 7}
o met 7H5 @92 S EE A 27t E 2 FejollA
TR 2EAZ g8t #el 9k Uit de9
A0 g AL A3 o] 7k Qle} 1,000 o] x|
ARFSHLL QlE F - PR e 7R $eluketel <k 3000
SP7N7F Q2 F7FF AR vhel e oF 60052 uid S} 3
Aol ATHEE R, 2003). S-2vtete] FEol FAksh= 2
Azk 7 2 22 Aol #3 H&3t FARF I} o) AA
¥ A ok QARE A @ ZAbef oJshd FtR o=
S 7H1,000~50007) & 1 ~32], ti7tE S=57H5000F o]
=5~ 10749 2AAA4E wgska dglon, Tt
A7 deslol mE Hok AF 7ol g 9ol 2
ARz Qe L= 11 s A 02 gotEl Q)

EAF A U9 3] e @EAE A 7hAA A
=8 (bioaerosol) EAZ T8 4= itk (A 7143} 714
d,2003). o] T =AF AAZ U 7L QASHEL HAE
of oJ&f wdH £} 9 E (pit) oA A ZE]o] 7] o)
Aao] & EalHE 497 T2 A FAold, HA] 9
ST Y ALY 2E Ao B E T (Chang
2001). =ARY T2 7 AEAE F oA (CO)
o} Wigk(CHs), 78] 2 oAF3FE A (N:0) &= whadeo] Abd) A
O % Avjste] Yntd oz ARG w2I]|5S 2aelA] ¢k
T A0F HirE 1 1thH(Verstegen &, 1976; Noblet &, 1989).
SHARE EAF 2413 ] PR Yok (NH:) 9 BHlrA (HaS) 2
5 Y SRS 08 A vlg ddidog Eon
53] 9§ 7120 SHH 0 A= T4 A 2%
TAE A3 HAx 78S A8k 4F w375 230
ato] 24ake] A el E A 2 248 4 I tH(Nordstrom 3}
McQuitty, 1976; Coleman &, 1991). Bruce (1981) 2] ¢3to]] o
29 tEYo} wZel mE Ao Ay S 5-50
ppm H9]oll A 32} 73], 100—500 ppm oA £2] H=,
2,000—3,000 ppm H$lelA AxN7] 9 HE-, 78] 37 10,000
ppme ]38l FLeof E2EW A APYsl= AoR UdeiA
oAtk gH, el AE 1A17F 53 50-100 ppm B Yol w3
HE 7o 95 9 357)9 o]go] whE 1, 84847t &
QH 150 ppmell =EA]oll = APEEE 4= 9109, 700~2,000 ppm
M= FAlsh= 21 0 2 Wusta ok

L3 F Yoo} 3l A EAR ] o W] 0 Y
72 2] (Hartung#} Phillips, 1994; Heber 5, 1997) 952
Al 2 AFHiEelA Al 2a3-& doA o o
S op7|A17]7] wio] HA v]=a} F3E =giat
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Byok= At 2dgle] ol BA ®ut opz) v|E B
3l S 9 Aol b Eoke] a3l W R o) Bojok
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Breemen -5, 1982; Buijsman®} Erisman, 1988). o]&} 8t £ 9]
A2k aliel vZt f3elAl s ohRUjolel S
AU v JeE ek Y3 A7 A AR 59
A RS g g2 488k 910 (Crook 5, 1991:
Duchaine 5, 2000), th7] 9 EoF 348 B 5317 93 =4
oA g WEEE dryotsl Falrae] WAl e
3 913t vl Axts] AP ol B3 AT Ao 88t
AT} (Koerkamp &, 1998; Gay 5, 2003). 1eju} $-2jutete]
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Sl 10meE ¥ A (impinger) & Z2lo€dl FH
2 27] 4] H = (Model 71G9, Gilian Instrument Corp., Wayne,
NJ)oll A28 3 15-20 ¢ /min?] §202 AR 5% 4
Foll wheh 15-45% St 3] AlgE TR F UV-
spectrophotometer (UV—1601, SHIMADZU, Japan) & %3l 53
o g ZAsioit sslras 14 AR RE NS
¥ 73 2 Jon Chromatography (761 Compact IC, Metrohm,
Swizerland) £ E3ll S8kl on], 1 ute] A4 IS kR
Yote] 492k st 292t falEd B7IkE w27
THTWA)R! ARl 271, =AF A4 Ake] 9 AR @A
IAIFE] 2.5 5A] Alolof 33] (2 9A], 2% 1A], .5-54])
AEE AF skl A% GEY Hrs ageE sl
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Al 5= W AT Yy

AL 5l BAlglo] EAF A RSl Ghio} B
FEE 75 ppm, M= 08214 ppm O F AL ATk &b
$h7) kA o] el Ex) A 4] Het FE ok W 9= 69ppm

7} 2.1-102 ppm?! ¥FA, A 7] 2] o] S =AF A1
] 749 12.1 ppm} 73-214 ppm& Hol= 2 0 7 Uyttt
A3gols] WA o7 H MelE sk =AF A F R
Uo} ¥ 2kAghy] walo] @%H—E 74-%- B3 5.1 ppm,
31 —95 ppm?] MYE Ve, 72|37 wWalo] AL
£ H 114 ppm, 81—152ppm4 HAE el AoR
:‘?*454914 A WAE Aot Qe 5 =4 A
< B3t 2.2 ppm, 08— 51ppm e dR Yol FEE B
o}, 371 WA SRl = AR )71 A E = A AR
AR Yo} FE7} X}Oﬂwlﬂ ALE)= 24 A AEn
& 20T O (p<0.05), i A2] FE| SHA
HF =AF 2k o] thE EAF Al Hls) iAo g
O F YT (p0.05). d8kra] 43¢ =4 29
5ol TAG10] F 1t FE= 2865 ppb % .1, 45.8—1,235
ppb®] HLE HITh AARY] Ao S EAF AP
2963 ppb2} 74.2—672.4 ppb, ZHA|8H7] WhAl ] Ll =} 2o
A 612.8 ppb} 121.6—-1,235 ppb2] Ht H5= W HAS B
Ak AAgo) EAF 2L 2jelghy] A o] A9 1152
ppb2} 46.8—313.1 ppb, 7ZA|3H7] B2l Z$- 270.3 ppb2t
86.9-9125ppb 2] H 1t L9} HHAE Lehd w, A3
Ao g S4E T Qle B =AY A9 Ht 137.8 ppb,
458-2892°] &% HHE Uehll= Ao g A=t 7t
= FEE UEh EAF 4978 R Yot} vlzirA|
T AAR] Ao 3 EARAL, ARRIg] A ] A
old AP} 71 e FEE Hol= 107 FAH
(p<005) S ZANAE RE EAL xlqjxlo] ol L]o}(25
ppm) &} 3844 (10 ppm) & FAF w&7])58 238HA]
= A 07 ZA AT (Table 2).

Ahger A9l o] - dEYote] gk T5kg $E
A 3 vle] 7)20 2 2502 nghpig (82—826.5 mghipig), &+
A HA () 715 0.2 336.3 mgh/m’ (233—1,068 mgh/m’) & H-
Aol om zpel3ty| kA 9] E‘#%*HMQ mgh/pig, 114.1
mgh/m’) 7} A A 02 th e 73] EA nls) o W
FTEE Hl Z10g BAHA 0} (p<005), YA o #3
o] EAF A3 SAIACZ Ato|7} YA THp>0.05). s}
T29 735 o DAYk k9= 37.8 mghvpig (62—192.5 mg
Mipig), 509 mgh/m’ (63-224.3 mgh/m’) & 7} & whAe
A FAE Vel EAF 498 ety ole) s s
A7) w2 o] FRFEAR8S mgh/pig, 24.9 mgh/m’) 1L
(p<0.05), 71 4+] EAF A9 E2 FAA Aol7t = Al

F 2T ATHP>0.05) (Table 3).
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T Q7] wEolH, o] o]l At HugoME AFsh
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5, 1996). &5 =AF 2182 79 nlete]| FikE gol]
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(Groenestein, 1993). 1 A} #jAd e ExW ¢EF o2 7t EARCE Alo] 7} Gl A 02 FAE ol EF 2A
Table 1. Characteristics of the pig buildings investigated
Housing type
Manure collection system Ventilation mode N
Deep-pit manure system with slats 'N.V. . 15
M.V 5
Manure removal system by scraper N.V. 15
M.V. 15
Deep-litter bed system N.V. 15
* : Natural ventilation
T Mechanical ventilation
Table 2. Concentration of NHz and HzS according to types of pig buildings
Housing type Ventilation NH:(ppm) H28(ppb)
Manure collection system mode GM(GSD) Range GM(GSD) Range
Deep-pit manure system with slats *N.V. 16.9(3.2) 21 —-102  296.3(180y 742 -6724
TM.V. 2154y  73-214  612.8(483) 121.6— 1,235
Manure removal system by scraper N.V. 5.12.7y 3.1 =95 [15.2(96)¢  46.8 —313.1
M.V. 1435 g1-152  2703(321) 869 -912.5
) V. 2(2.8) - . - -
Deep-litter bed system NV 2228 0.8 =51 137806r 458 —289.2
7.5(8.2) 08 —214  286.5(367) 458 —1.235

Mean

* . Natural ventilation
T : Mechanical ventilation

F: ab,cd means that averaged values within the row by the same letter are not significantly different.




7h AR 7% 208 BolA g 53 7kl F3E o AR AP W o S 95re] R YR YoRs S
71 213t ZHA| 2h7]E K ke Ab ool o3k Ak gk grie F 02 Y ‘iiﬁh S, A A
71&o] BUE o o %347] dzolet FHET EARY A5 =9l 59 vl £EF Bole Ao g FAHA
B HAE s A e dwA o] R 37 wiEelN Ch(Table 4). 1579 A3 A ;}354 o[ AT AFE
SHE w5 Ao FEe k] AV ET: b o R & WRE A vepd alol= thaat e Al 7HA o2 1 E
FE AT =AY A =AE - 9-2] st Aol o Qlk A, AR gAY A 9 7150 Gt =
2 379 AF dolHF o &, AAR] w4 B d g o 2 2ol wel A7) EAR A
A 7F (wacer gas), B B, ok A B T WY 5 T EEE A eEoR FAs] fel w7lHE 236t
& o] &3to] A tHGay 5, 2003). SHAIT, =AF A 7185 g 5 Q7] wite] o= &4t ZL%’J% ]
Folle A9 A5, w7 el 23 314, e = yoto} salrad] s Y iR s £ F Uk &
A% W st g2 37 EEC’H LS FE oUS0 B A, GEUole} H3prad] 54 gl 24 %“‘QA Afo]o]tt.
7] wgoll et mFE AP otk A ?ﬂXHEHt 7€ Zh draberivt R Yotel Ssb2E Fske o o

=7k 8 Yol (Bicudo & 2002) upepA} o - Atof FUT A WS A8 Slo] oh7] whte] £4 A
A e EAF 2ol o EYotet #alaran] B 224 71718 QR AT Y dolH 9 eak= wdd
F 4SS vl F7H Yol el A3 AR 1 T ek A, 2 yeketck *ﬂ U2 7] AR S AL A
o 3 2ol A7l 1—1%?&5}—' Abdolet. S-eluet EAF A48 3¢
< BN AR Y=Y A A Aol vlws] BH, & =8 7] AARE F2 A gehs b, n5e] e v E

Table 3. Emission of NH3 and H:S according to types of pig buildings

NH3
Housin /h/*pi It
Manure collection system : Venttilation GM(GSD)mg . plgRan GM Sl
ype ge (GSD) Range
Deep-pit manure system with slats IN.V. §284.1(137) 32.5 —482.1 381.9(158)" 81.1 —514.3
™M.V. 3201294y 24.2 — 826.5 4303402y 113.8 — 1,068
Manure removal system by scraper N.V. 263.5(188) 382 —-524.2 354.1(214y 123.6 — 678.2
M.V. 298.3(256) 83.3 - 725.6 400.5(237y 2134 - 8204
Deep-litter bed system N.V. 84.9(78) 8.2 —210.1 114.1(106)" 233 -3523
Mean 250.2(316) 8.2 — 8265 336.3(426) 23.3 - 1,068
H:S Housing . mg/h/*pig mg/h/m’
Manure collection system Venttllatlon GM(GSD) Ran GM
ype ge (GSD) Range
Deep-pit manure system with slats N.V. 42.1(38y 80— 1202 56.5(29¥ 192 -932
MV. 534(46y 186 — 1925 717(54y 242-2243
Manure removal system by scraper NV, 36.0(35y 62 —-—972 48.4(38y 112 — 1082
M.V, 39.2(41y 102 - 1123 52.7(44y 163 — 1863
Deep-litter bed system N.V. 18.5(24y 83—733 24.9(18y 63 —-643
Mean 378(2) 621925 50.9(78) 632243

* : Based on growing/finishing pig(75kg)
' Naturat 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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ol a7t 21, A3 Ui 7] fs ddel® ¥
Z F7] i gryols} Falrad] F Y A E
FAloll YE v 5 gl

B Aoz ZARIAY EAF 9 Brol|A] g ot
o} F3brrl] wE275S 2] FE AR A ES
o} oli= 9 7|15 2le] IkHol) ¢k B 7FEH
of| gk FFgte|o] ZALE Q7] wEef $7] et A2 9
3] o] ozl Az}t Ferelet, 7]Ee] dF Kol ot
Q¥ L7l FehA o 7wk ARH O AP EAF YR
L5 FAE Y8 &S HA FERo 7] wiEel Y
o] otgfols} &3lA 0w BHE FobA|al ¢E
ofe] 4§- 3b7] ezt vl s B A9 w &2V 2%
& 4% 9lth(Donham} Popendorf, 1985). whehA] &5 oA
oAM= drkd o 2 7] AE7t A xd ALE I SdAd
& 2191 o EHo||x HF 2AME F3slor & Folrt
ek ol Al R JHQl Als 7} obd A HofA] A FH S AlEE
M =Ab 2late] o ryots) 3l Al] R EHEE 1]
2 0 g2 slokst Aol 7] wjiof| AAHQ v& 75 1= 9
A= A AR AF o oJgh 7o ra)s]ofof St FA|
off HA 2ARE 93 EAF 494 & A TR Fjjs]ojod
gk Zlo|t}, & At Ajof] ZASH AR =AF A4

L

s
Yl gt vjote} Sskrael F et wAR A 2ke] 37
W gEks & AL 2 ofylou olg 248 =
Z2 A% A7 A& ARef elpdalr] el 2Al B
T A5 A3 Eo] BA AYAES WFO R A
Aol Abgl A A3 U i fS gefjsfof & Hojet Atg
t}.

aof 2 R jobo} el a0l s B e B W 2 41

V.2 8
ZAb el f8ef AAGe] EAF A i 4R
Lol Hit 5= 75 ppm, W= 08-214 ppm O 2 ALY
olom sl ie HF 2865 ppb% O™, 45.8—1,235 ppb2
HAE Hol= Ao FAET A 8] Al &8 =
AF A YN 7EE 2 Ry ok(12.0 ppm) 9 3skrA
(6128 ppb) &) FEE UERAIL 7HE R T EE Bl EAF
A2 otwufole] A 2Agy] WA 9 FutEAR22
ppm), F3lraE 2HA7] W o] AT o|H EAF 2%
(1152 ppb) Q) A 0.2 4= ch(p<0.05). BE3F dF Ak
BE B4 Ad o] dEYoH2S ppm) 9 34 (10 ppm)
o] AAZF 2 E7)F(TLVs) & Z36H4] B 2108 ZA}E]
otk SdRUots} Bl io] Hit Ade] B TG
(75kg) 7152 2 250.2 mg//pig 2} 37.8 mghipig, W2l (m') 715
0.7 3363 mgh/m'$} 509 myym' & VEbt 1, Ak A
ol B EAF Ao H ke WS HolE JloR
A E 0L} (p<0.05), THE -39 =AF AdA Tl &
AZ o afol7} R Aoz BAEAGE0.05). g =
AL A3 B 2] B FHdA s £ EAF A9, 3
Hra) Zof M= ZAE 7| W o] EAF A o] e 1Y
o} A} 2ol visl R Yole} el YR v Y
uhAgto] & 7107 FAHSIh Ry otbe} glpa]
w52 Q% EAl AUAEe] A% S H8l nEgte] 2
T 243} o] 55t F 3 x| &A Q] Ak ok x]A] Yl
&S o} & Zlolrt,

Table 4. Comparison between foreign researches and this study for NHs and H:S in pig buildings Aerial

Aerial Unit *Reported data Data in Korea
ni
contaminants Mean Range Mean Range
Ammonia . ppm 154 0.1 —649 75 08-214
Concentration ‘.
. mg/h/" pig 2312 02-3,038 2502 82— 8265
Emission ,
mg/h/m’ 310.8 0.3 —4,082 3363 233 - 1,068
. ppb 226.8 6.5 —2,174 286.5 458 = 1,235
Hydrogen Concentration .
i o mg/h/pig 394 05-721 378 6.2 -1925
sulfide Emission
mg/h/m’ 529 0.6 —96.8 509 63— 2243

% References - (Avery et al., 1975; Pedersen, 1992; Morrison et al., 1993; Heber et al., 1997; Stowell2t Foster, 2000; Zhu et al., 2000;

Louhelainen et al., 2001; Ni et al., 2000; Ni et al,, 2002}
T : Based on growing/finishing pig(75kg)
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