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Odor Unit from Livestock Facilities by animals

Young Kee Jang - Bong Jin Jung - Jeong Kim - Ki Bong Song* -
Ho Jung Kim** - Yong Hee Yoo***

Department of Environmental Engineering, Suwon University, Ansan City*,
Siheung City**, National Institute of Animal science®**

(Manuscript received 26 August 2009; accepted 24 December 2009)

Abstract

At recent the number of livestock is increased and the size of farm has changed to large
facilities in Korea. So the livestock facilities have become one of major sources of odor emission.

The purpose of this study is to analyze the concentration and assessment of odor unit from
livestock facilities for cow, dairy, swine and poultry. The eleven odor pollutants such as H,S,
(CHy)SH, (CHjy),S, (CHy),S,, CH3N, NHs, (CH;),N, (CH3)N, butyric acid, valeric acid and iso-
valeric acid, measured for assessment of the odor concentrations from livestock facility.

As the results, it is found that the major matters of odor from livestock facilities were NH;
and H,S. The highest concentration of NHj is measured as 15 ppm at henhouse and H,S is
measured as 858 ppb at penpig facilities. In the comparison of the average odor unit from
livestocks, it is found that the highest odor unit was from swine and the lowest odor unit was
from cow facility. So odor unit from swine facilities was 12 to 30 times higher than the odor unit

from cow facilities.
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A, B A AT W SEAIE AL bR AR s7ks sk o sl 54
Aok 715 AETR) B AaFAE R 8L & of 3 AR AR dukake) 9lA) of
o8, ol 71% A%BII st Hol ki Qo 71, okxnE A, daAele] FAbEE Tl
AR Fago] worls o 4 olnh of o7} 7M =g Ao WEL S AR F
AP R Agshe A& dFoR skl glod,

2. SAL0| ofF| wy ot
1) AL tiAF A9 AA
ASTA 57 AL TS
o O

o
£82 0o} H5l wet T BRHA o - %

ASA el el B0 SHBEA 1 58
AOR BATE A
2 Ao Y1

A ARgAES] AR R0} 37) & 13} 2t
H1. £ZY st ALSE

2% | ARy | BeAwy | @R B

C-L-1 ER-A ! 73 23.8 63.0

sae c-1-2 ER-A URES 63 12.8 7.2

C-M EFS-AL ks 84 9.0 32.0

Cc-S EH-A UEES 30 21.0 18.0

D-L ES-AL 7h 107 73.0 8.0

o D-M-1 & AR JiE 46 9.8 50.0

s D-M-2 ERO A} el 35 20.0 36.0

D-S EUAL Mk 19 31.0 13.0

L-L Eat b 70,000 12.0 90.0

AlHA| L-M EEL b 7N 12,000 12.3 84.0

L-S 239} 7 11,200 14.0 75.0

B-L Z3 45| 11,000 12.0 61.0

< A B-M 3] b 6,000 9.0 43.0

B-S ZA N 6,000 10.0 33.0

Ap=AL &4 ke 172 4.0 10.0

bl AL B 4| 6 4.0 10.0

AL &2 ke 145 32.0 20.0

HlSEA ==k 4|y 850 42.0 20.0

A=A} Z0e 7H3 315 10.0 17.0

P AL =k ks 49 9.0 43.0

=AY &2 Mk 100 9.0 43.0

]S =AT &8 ks 233 9.0 43.0

= A A=A} &9 ke 132 4.0 10.0

ERHEAL &g |y 8 4.0 10.0

P-M-2 | REAF e UEES 175 45.0 14.0

H|SE=A = i 550 14.0 36.0

H|SEAL &4 U 550 14.0 36.0

A=At &9z a3 62 2.7 9.7

_ EHEAL &9 19| 3 2.4 9.7

HEAL e s 38 7.5 28.5

] &=} B4 ik 195 10.0 29.0
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Hep| MEH- Y H 4718 UsY - 88|/ MAIMe| 358 ST 55 o1t ofls I}
e o= Y R ARNE JYstd & 29 27}k Egju"ole 92,7 ppb7t ZA H AT
Zet,
2. L, A AME 4R 5 Zat
N, £2ZH ohy =5 24y Aq} gl ARHAALY] ofEd SAT AksEatow o
oh¥ 7tk H|W HuYok= 16.4 ppm, B8k4= 141.6 ppb, ME
7R 3.3 ppb, F3to|w €2 13,5 ppb, ©]33}
St BA AIS AlM o3 £X Zut ol g 4% ols}, mEolZ 11.5 ppb, U
ghooato] oFHER 2AAT otmyops ke  HIEOHII ESjHEoNlE 45,8 ppb, FEAR
HHOR 2.6 ppm, F3l4E 315 ppb, WEH 3.8 ppt, YHEARZ 11.2 ppt, & 24k
1= 1= = (3]
AERE 5.0 ppb, FBfoIW DS 1.3 ppb, o|Fspo] 221 ppt¥ =L,
w9 1.1 ppb, WEoltlE 9.0 ppb, tsHoty el e d Sge Adggdon
3 Egju|golule 95,1 ppb, LA 468 ppt,  LI°TT 14.4 ppm, FBpA= 7.9 ppb, wlEER
W 2ARS 17.6 ppt, O] AU 2ARS 81.6 pptE €h2 117 ppb, F8tolwE2 7.1 ppb, o&3telH|
=459} 92 0.8 ppb, W0yl 11.0 ppb, HHEopylzt
R ZAfo] ofHER 2AAT A gor  SoMEORIE 37.9 ppb, FEARE 15.1 ppt, U
QFRviolt 3.6 ppm, B3Rt 15.4 ppb, g AZAZ 9.4 ppt, OlLTH2ALE 6.3 ppt7t 54
=1 = = o]
BIZFERS 2.4 ppb, HBtlWYS 14 ppb, olgrst AN
o= 1.1 ppb, WEoMIE 16.7 ppb, T¥lEot
H 3. = EAU AFEE 55
T & | duel | tiea | el | gsjold |ogdlopde) wEoll | uEopl \Eﬂ‘lﬂ%‘f’}‘ﬂ S| AEA joaigEA
C-L-1 | 54 | 409 | 101 | 29 2.2 | 109 475 586 | 352 | 774
C-L-2 | 18 | 530 | 99 2.5 2.2 7.3 13.9 349 | 00 | 858
Cc-M L7 321 | ND | ND | ND 8.2 17.9 &y | vE% | SR
C-S 13 | ND | ND | ND | ND | 96 21.3 nEd | wEd | vEA
H 9 | 1.3~54 |0.0~53.0 | 0.0~10.1 | 0.0~2.9 | 0.0~2.2 | 7.3~10.9 17.9~47.5 0.0~58.6 | 0.0~35.2 | 0.0~85.8
AeEd | 26 | 315 | 5.0 13 11 9.0 25.1 468 | 176 | 816
FUg | 18 | 365 | 49 12 11 8.9 19.6 174 | 00 | 387
@9 : NHs (ppm), HoS, (CH3)SH, (CHg)gS, (CHg)gS9, CHsN, (CHg)gN H (CHs)sN (ppb), 24 HH 2L o] Avk| 2AF
(ppt)
H 4. Ha SAU AFER S5
T B | SEYoh | gaied | dEnii | Solojdd ofsisfoE] ol | tiwEop] \EWI%O}”J FEA | uEA |oladE 24k
D-L 2.2 ND | ND | ND | ND | 469 24.6 nEy | WY | 5%
D-M-1| 27 13.7 N.D N.D N.D 11.0 46.8 34 | nsd | 34
D-M-2 1.8 16.2 9.7 3.1 2.5 N.D N.D u=4 | nE%d | nEy
D-S 75 | 3.8 | ND | 23 2.0 8.8 19.5 nEd | wEd | vEAd
| 22~75 ]00~318| 0.0~9.7 | 0.0~31 | 0.0~2.5 | 0.0~46.9 0.0~46.8 nEy | W% | 1SS
A | 36 | 154 | 24 1.4 11 16.7 22.7 nEd | wEd | vEA
ZH | 24 | 149 | 00 12 10 9.9 22.1 sy | vsd | sd
w9l © NHs (ppm), HpS, (CH3)SH, (CHz)sS, (CHz)sSy, CH3N, (CH3)gN 2 (CH3)sN (ppb), FEAF, 2L o] ARy 24t

(ppt)
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B 5. MEAA U 2SR s
T B | dEYe | Hlea | HEmzE | S3joE ofsstomd| wWEoh | fuHop \Eﬂﬂﬂ%om Hel | uigEal ol dukg Ak
L-L 9.5 13.0 N.D 17.7 N.D 7.4 43.8 7.5 22.3 N.D
L-M 5.2 399.6 | N.D 19.9 N.D 8.6 38.2 N.D N.D 44.2
L-S 34.6 12.2 9.9 3.1 N.D 18.4 55.4 nEA | vE4 | uEd
H ol | 59~346 |12.2~399.6 0.0~9.9 | 31~199 | N.D |7.4~184 39.9~55.4 0.0~7.5 |0.0~22.3 | 0.0~44.2
Akt | 16.4 141.6 3.3 13.5 N.D 1.5 45.8 3.8 1.2 22.1
S 9.5 13.0 N.D 17.7 N.D 8.6 43.8 N.D N.D N.D
©h9] : NHs (ppm), HyS, (CH3)SH, (CHy)sS, (CHg)gSp, CHsN, (CHg)oN X (CHg)sN (ppb), &AL, | 24T o] 24
(ppt)
6. SAAMY AFER 5=
TR | gEYet | HEked | HEEE | S3orE ofsFolmE| wHEHol | duEo \Eﬂﬂl%wﬂ HEAL | uEA oAk 2Ak
B-L 3.3 N.D 1.9 N.D 2.5 18.1 43.0 45.4 N.D 19.0
B-M 25.0 1.9 10.7 13.2 N.D 8.9 48.1 N.D 12.2 N.D
B-S 15.0 1.7 12.5 8.1 N.D 6.0 22.5 N.D 16.0 N.D
W9l 33~25.00.0~19 [10.7~12.5] 0.0~13.2 | 0.0~2.5 | 6.0~18.1 22.5~48.1 0.0~45.4 | 0.0~16.0 | 0.0~19.0
AeEd | 14.4 79 1.7 7.1 0.8 11.0 37.9 15.1 9.4 6.3
A | 15.0 1.7 1.9 8.1 N.D 8.9 43.0 N.D 12.2 N.D
o9 NH; (ppm), HyS, (CHg)SH, (CHg)zS, (CHg)zSz, CH3N, (CHg)gN o1 (CH3)3N (ppb), FEAE B Z2AE o] AuFY 24k
(ppt)
3. UE Al 2% 58 Zut Yohz 4.2 ppm, ¥8Hpdi 1,872.2 ppb, HEH
A=A O] OFHER] 2R AT ASHFOR o ek 10.2 ppb, F3o|HE2 2.8 ppb, o|&3}o]

Yok= 8.8 ppm, #skeas
g2 11.5 ppb, FsteHE&
g2 2.3 ppb7t S = St

HUHEARY] oFHEA ST AbsEA o R o
HUol= 3.5 ppm, 84 5986 ppb, HEH
ek 9.8 ppb, F3to[HE2 2.1 ppb, ©|&F3to]
mE& 2.2 ppb7t S e}

HEARS O HEE A4} AR F o R fn

.5 ppb, HEHZ

=2 9.9 ppb7t 2 QTh
ppb, olsto]u] o

HlSEARY] OB SAAY AksEA o R o
TUYok= 6.2 ppm, FER4E 1,020.9 ppb, WE
H{ERS 10,3 ppb, F3to|mE-E 3.0 ppb, o133}
oWl 1.3 ppb7t S =AU}, EFF Ee A2 B
Bz o7 AolA dEyols Bt 5.6
ppm, F3ledE 323.6 ppb, WEHIER 10.2
ppb, Fsto|HE-2 2.9 ppb, olsto|WE LS 14

—
©
= O

4,

(o] S
=T

B 7. XEEAY

T+ & AR i A 2] QL o} Polea | HEHIE | S3foldE | o]33towE
P-L A=A} <92 4.9 771 1.7 5.1 2.6
P-M-1 A=A} &9 21.0 596.2 1.5 3.3 2.1
P-M-2 A=A} =kl 8.3 29.3 12.9 4.8 2.4
P-S AHEAL &9 0.9 59.3 9.8 3.1 2.2

H 0.9~21.0 | 29.3~596.2 | 9.8~12.9 3.1~5.1 2.1~2.6
A 8.8 190.5 11.5 4.1 2.3
RS 6.6 68.2 11.6 4.1 2.3
@9 : NHs (ppm), HyS, (CH3)SH, (CHs)gS, (CHs)9Ss (ppb),
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H 8. 2UEAY AFEX 5=
T+ B A Fie A ] o} Flea | wEuEr | Sstolwd | ol3sto|wE
P-L EHEA} &9 2.4 125.6 9.8 2.4 2.3
P-M-1 EUHEA &9 3.8 2,182.9 9.9 N.D 2.2
P-M-2 EHEA} &9 6.1 43.7 9.8 2.8 2.1
P-S EUHEA £ 1.7 42.3 9.7 3.0 2.3
= 9 1.7~61 ]42.3~2182.9| 9.7~9.9 0.0~3.0 2.1~2.3
Ab &g o 3.5 598.6 9.8 2.1 2.2
RIS 3.1 84.7 9.8 2.6 2.2
¢ : NH3 (ppm), HoS, (CH3)SH, (CHa)oS, (CH3)9Sy (ppb),
9. ZEMY AFER 55
T+ & A5 Fie A ] ol ks | wEWEr | Sstoldd | ol3sto|nd
P-L HEA} &9 5.0 191.0 9.8 3.0 2.2
P-M-1 HEA} &9 3.1 533.5 N.D 2.4 2.2
P-M-2 HEA &9 6.7 6,712.4 11 3.0 2.3
P-S HEA} e 2.1 51.9 9.8 2.8 2.2
= 9 2.1~6.7 |51.9~6,712.4| 9.8~11.1 2.4~3.0 2.29~2.3
Ab &g o 4.2 1,872.2 10.2 2.8 2.2
&k 4.0 362.3 9.9 2.9 2.2
o9 NHj (ppm), HsS, (CHq)SH CHfg)zS CHg)zSg (ppb)
H 10. HISEAL AFEE 55
T+ = A5 Fie A ] ol et | wEuzie | Ssfold" | o|3slolw e
P-L H]SE=A &9z 8.7 70.9 10.2 5.2 2.2
P-M-1 H| S =A} Bk 6.6 857.7 10.9 3.4 2.1
P-M-2 H|SE=A A 1.3 1,230.2 1.2 3.8 2.2
P-M-2 H|S=A &2 1.5 42.3 9.6 N.D N.D
P-S H|SEAL A 2.7 2,903.2 9.8 2.5 N.D
HlSEAL & Hat 5.6 323.6 10.2 2.9 1.4
H|S-EAF SR ] et 7.0 2,066.7 10.5 3.2 1.1
w9 1.5~11.3 ]42.3~2,903.2| 9.6~11.2 0.0~5.2 0.0~2.2
H|S=AL Bt 6.2 1,020.9 10.3 3.0 1.3
gk 6.6 857.7 10.2 3.4 2.1
@] - NH3 (ppm), HpS, (CH3)SH, (CHs)sS, (CH3)9Sy (pph),
ppb7t S = oH, F5F Ag]olA gEyol= F H 24 AT= AA71ee] #AE Ued=
7.0 ppm, 34 2,066.7 ppb, HE W Weber—-Fechner A& o]-€3l3oH ¥ 113} Zt},
210.5 ppb, Spstolm €& 3.2 ppb, olF3tolHE ofH B4 WAAMIZ7E 32 He EES Ry
1.1 ppb7t 2% 9tek of, Fega, WEHzIERl Ao Yepd), %
12014 Buhel o] Aol A9 Al obH =
7 oE SFET WAl 52 Yot #HA =

Qruvjol, Fais, vEniiee] ofat ot
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H 1. AFEHE MYt SESERAQ| B4 274

EAY | HAAZI(De B EX)ek] s FAY | B é_‘ 3| WAV B E XSk g A4
obmi]o} Y =1.67 logX + 2.38 343 Y = 0,950 logX + 4.14
o e ek Y =1.25 logX + 5.99 %@Mﬂﬂ% Y =0.784 logX + 4.06
ojs}stoln|g Y =0.985 logX + 4.51 | Eolul Y =1.03 logX + 4.10
tigoyl Y = 0.811 logX + 3.52 Egjugotyl Y = 0.901 logX + 4.56
et Y =1.29 logX + 6.37 o 24k Y =1.58 logX + 7.29
o] Atk 24 Y =1.09 logX + 5.65

*Xippm Y A7
£ 4% PEC 235 2004, 371 A=A

H 12, FFE AFSE0| TE HAMMPI
3

TR | ol | Sied | dEuiE | S3jo[WE (oSstoluE| wHop QﬂI%O}‘ﬂ*\Eﬂ%om* FE4 | wEEA |ojadEEA
59 | 28 2.8 1.7 L1 0.9 2.0 2.1 0.8 0.1 1.2
A4 3.0 2.4 0.0 L1 0.9 2.0 2.2 &4 | uzA | 3y
ARMAAL | 4.0 2.3 0.0 2.8 0.0 2.0 2.4 0.0 0.0 0.0
SAA | 4.3 2.3 3.6 2.5 0.0 2.0 2.4 0.0 0.0 0.0

A=A 3.7 3.1 3.6 2.3 1.9 - - - - -

EEAN 3.2 31 3.5 2.2 19 - - - - -
DEAN | 34 3.7 3.5 2.2 L9 - - - - -
HSE=A| 3.7 41 3.5 2.2 1.9 - - - - -

* cloglofylat Eejul okl of : Tiu]dobalat EelsHolul 4] SE} ciuHobale 2 JAstel AN,

=T} 124 Weber—Fechner?] §22 ¢ & A 530 Odor Ui S G
o) Eoh WA 7ol Tt Mugi SEEE 7,
2 B3t ofzof a4 mashs AL sHA} ek, G=oRzd s

il o 4% B 7}:4 WA 24 V=SS S A e
o o3t Ao| ofja, Tuts] W BAL wsle J=NH3, H,S, (CH3)SH, (CH3),S, (CH;),S,
chy Aol E3F olefat chAEA WAl A7) 2ol uel oHHENY o Hug BE P
LU Qor)h 4B Bg Ago] oy BT oHEIFES F 14} o) vluskl, olg 4
o], Thesh AREAO) HE oz gk HEE HX ARAM] BE ke ogus 1
Sl oleigo] olch. ueba] ke Ak o] i Okt ol HAZABES} e Pokead] BE
2O ST e ¥ 139 WHBAW HagAs  7hUISEAS REARY %A Y] gl

|
229 23] IR nEAA 1A 27

%= (threshold value)2 Ui 7= (Odor 2 =
N0 S S Tste] Al ofAslele  UEREOR], HISEAL BRHEAL AEAL A,
£ o o olen, & dAtoAe S5 ARUEE o7, BLO i AFRAAN Loz HAEQI
) B sk 23t o/ =Tt 7P 2R A A AFSA]A Q] oFF
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