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M9 2,450.0~8,400.0mg/Lo. 2 eSO, CODw, 55 HYE 1,306.5~4,824.0
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olE TAE ZAZte] Tt Ui BAFFAGAE A=A S o AAcH
st Ha SAFFLGHE oF 1570/ d/Follen, H

WA G A SR = 3500/ 4/ Foldth bl A Al EAF 3700 digh it
@4elE 2570/ Y/ F 2 YER

=
T
o
=12
=
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(4n

A B €

29 39, AA &S EALA ) 27w GEAS]

oj¢} ARG AFAHIE AVEW A9 Fnujde] #HEE V|EdT 2
4 1) 16)= 3 Zow AFFY 7Tl wef F AolE Holu UFS &
ANUTE AFAtEE AHET, 19900 KAISTAA ZAME W&ollXe TAFF
A7t 6L/ Y/ 72 UER, dEVISERPI A A ERE YEAME
54/9/5F2 Uehgon, X9ubd 7] HRDA)N A ExE S FEAES = 86L/
A/ FE YEET E3 ZATd Ao XY FAtel| o FHed AuEA
NME =7t 25%7H] 197 =7 WuAS 7122 4L dURAE &
A 3.75L/ 4/ 75 A8 AR AT,

14) F=7et7)%9, AR H 48] F AT, 1990,

15) YEFYEFAE, 79 Aeol8 71€3} A, 1989.

16) F&AEA, 7}ﬁh A8 2 o]87)% AEAE, pp. 21~50(2000)

17) <8}, agfﬂ S8, 2719, AR, AF, FIA, “DFIFL AoXe Sk g FheA

A A }%M, 43(4), pp. 569~586(2001)
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19719 FEF7HE TAoE 2008 1€9HE 20099 497149 FHEAo

w3l

(291 < mg/L)

AFSSE g= BODs CODwmn SS T-N T-P
S B =AL 37,796.3 25,853.0 39,843.8 28,390.5 890.1
scid|l EA 45,974.2 29,582.4 69,190.6 29,2104 1,370.6
Atrl =2t =At 32,953.9 21,698.4 46,816.5 19,464.3 979.2

3 85 EY AMSEH O wEbd SRS AE T g2A YEhdal e, &
FYP¥ =A A9 BODs7} 37,796.3mg/L, CODwin©] 25,853.0mg/L, SS7} 39,843.8
mg/L, T-N°] 28,390.5mg/L, T-P7} 890.1mg/LE Yeltom, AA|<s =AL 3%
BODs7} 32,953.9mg/L, CODwn©] 21,698.4mg/L, SS7} 46,816.5mg/L, T-No| 19,464.3
mg/L, T-P7} 9792mg/LE WBId Adds Uedo 18a S8 sAtdAs
BODs7} 45,974.2mg/L, CODn©] 29,582.4mg/L, SS7}F 69,190.6mg/1, T-N°| 29,210.4
mg/L, T-P7} 1,3702mg/L2 B2 AMSFH(2=Z Y =L AA ST E=ADo Hl3)
A 7PE =& B E TSR YEET

- 43 -



6. AFAS F=is TAZF A

R RT3

AMSEEE TG FAGE A4 AuEH 23y =AA A & et
27t shF BT = FE E=EO] 4450/ Y/ FolRa, 8 E] =AM S
MRS AT E 327L/Y/Folon, AT EALA Y A G E A e
7} 2.57L/ 4/ F ol AT

)

o
Lo hans

y, o AT T :'
i Al aensRy

0¥ 40 BT AY EEE BAFHm/ Q)

A AASFEHE E/77E el AHolER f9 iEE Fedts AR EY
TGS A 2= EAR] FH) 39S Al 20073 VIELE AFAY
oA shfo] BAHE Ao e 1948.7m /Lo, A dE A
FHE AR AR JPsE Al sHRel RAHe Ha FEERTE

F

11225m /92 et AFA Ao sh5e] wAEE

fru
N
rlo ob

S FHA 3570m/LolA H 6181m/IE YEINTE A5 A

=
Ao FER=E AT F Ade AL AHS v F - d88t AJA)o] oF 800m'
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/EYE TAEAS W 3225~1,143.7m'/ D] HA e A =

=
[e) O~
S ¢ Uk

rr
)
-l 0
o
il
fo

ot

E JERL RS9 EH 20073 71F)d e AEE 3he o]
of Z4zel] A AFA S FERE HARNEFS ST AEE e

BODsS1 7% 14,393.3kg/ Y ~20,080.2kg/ ¥ <] ¥ E YEFE O™, CODwaSl
4% 9477.2m' /L ~12,920.7kg/ D2 UEREom, SS9k T-N, T-Pe A% Z7
17,402.6m'/ ¥ ~30,220.4m' /4, 8,501.4kg/ U ~12,758.3kg/ Y, 388.8kg/ YL ~598.6kg/
Yo vEpsith

(%9 ke/ )

o=

AFS S BODs CODwn SS T-N T-P
23Ul =AL 16,508.3 11,291.8 17,402.6 12,400.1 388.8
=cie| =At 20,080.2 12,920.7 30,220.4 12,758.3 598.6
KA =gt =At 14,393.3 9,477.2 20,4481 8,501.4 4277

A7) BAFA 0@ FFwel AT FY AW FAEE PAR AV

of

o} Hlwdte] B A @Asl= FeaS BODs7F oF 302~422% A= 9

Uebron, T-N¢ 3¢ 703~1055%, T-PS] A% 73%~112% AEE el

b B Aol ofstH AR A uet AAES HAT A AEEHFS

A B AAERG fusid B8 ThsAe] deS RAFon, &g

AA SAHE FEAAE st AFAFY FEsTtdN e FUIETE
;é]

(BODs, CODwin)oll HIBto] AAireFo]l =4 Yeds & 5 Ayt

=

18) A LdFFaeAd 1 A3 (2009.1.22) $735 LA 2009-85
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szt wHh) FAA B, ©Ae A Bl @ BAEFY Pt
9 5 QAT @ AT G AFFRY FR Ak o)A, Ade 2UE Fol
g8l ASTE WA FBS fA3 & Aol WA

R zof =2 @@ -x® | =9 2
o | BnTUEED) 17 2073 49 199 2538
B | sae@ERe 7 1275 16 88 1,386
* ol 24 3,548 65 287 3924
n | HAREED) 263 34 299
B | HSLESS) i 371 2 108 480
* o i 634 2 142 779
. 2= (B 69 25 56 184 334
A S = () 470 2,350 450 1,500 4,770
(B%) 7 539 2375 506 1,684 5104
01 A DT S) 16 27 13
a | =0 13 % 469
o 16 470 % 512
% (5%50) 1,080 46,500 18000 | 65580
A2 2 (FTEHED) 32 535.4 2.4 38.4 598.4

A} 43 1 2005U T Z=AHEA
AR - FokA] ARG A, MSS(RAE) ;o] ARE V2R &

B Fe= - A HEAE
= ﬂtﬂi}é}ﬂ 73%%7}011 AuHoz B33, okt FECKE) A Sl
§9 2 87 RRAIME SR B9}

2z

slek. B, Sy
!

off AN

fu
r&%

Slo] owoam m}.



(%< 1)

RN 7oy 5y se | m@E-x® | =< A
5 = () 328 46,019 917 3,875 51,139
ki () 51 9,308 117 642 10,118
i A 379 55,327 1,034 4417 61,257
i 2(3) 7 4331 15 950 5,308
J;l R R) 2 1,522 5 341 1,870
* Al 9 5,853 20 1,291 1172
. = (3) 445 1,840 414 1,376 4,075
3 2R 830 3,331 769 2,556 7,486
0 0 1275 5,171 1183 3932 11,561
2(3) 134 3,948 218 4,300
(2.;) 2R 29 846 17 92
0 163 4,79 265 5,222
BRI 54 2,306 893 3253

AR ALEAZ A4 B9, T2 G970 37 S0l @ ol§ =
A ek 1 FAAE sk A TRl e By AT

AR R A B E ARG 4 T ), & E )
o AT} Qe AEe o] fol & AE(HH) A =d A7t Hx gk =
FOREA FPSERINAE (Fd Hul Y Z2AE, S ARs, ¥ 9
Tl A A% AN B4, ATk g7 w@s 52 At
S 8795 AU F457h) 94 AR westn ek



2 ERsls oA HHsE Eor 44 ¥, A ¥ HES 9%
z9, ARE AAB AL obAEE et £F(KI)) dalAE Hag
S} ol ROAES £X7t o]FolAm: YAW, odAH AP A7} olFolAA]
B8 AIAE TOHLEE, FUWA QA NS AUATE 4490,
@, @A TAY gl % BYE R Yt AFE] A B gE

3 ddhs} Aoy TaAlE Al FHIE F3TL

off

(9 )

e ox L4o% A-B

21 15 6(3)

A 53 FOIREA AAFET 24}

19) A Fat4 EAb: Bms EF

A e = %o
34 93), Slakaie,

20) S (slurry) : B2 Foll AP A YAE AR
ik A9 e £ = 9 7=

S0 HHRIEEAE)
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e % A, Qoli} o B T3] gtk



T3 AAFHA FAIA miEEHe seE AP Ao EZAs /\}E‘g’?} %
(FZ)oll A4 Ys 7|20 =Z 3aA ZE]| Wk (freebarn) - freestal(Z 8] ~E)21) &
A ddists Jds) Wiie A sl €29 F 7‘”\&#0—1— H71 A4
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Y& FUREAY e FUEEAY AL JEERE Ak o9 999 3
yUzH qtgsta, 7t = <
71§18l E7gol Rt AL ABRAY FHLEHA NEERE AHY &
o] A EHu|gt B AH A o] &dl= As
HHog g4 YHAE UE F JEd, e EERY A,
SERY HZAE A, A=
ola 3oz YE 4 SUth
ek B HoM e AFAGAAX Y FEREE AP #BEstr] Ag WUte =
A Al 7THAE vro] AGSHATE SAH 02 FEAIEAAM Y A B LGS
2, A7|4 Eile FEAldold EAMAES THETIE O EA ojud AARE
S

Age] BLAAE FA 59 AEES Fo ANHAG. Lo AFEEE 4
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Aol ZAtl % WAFEAES A Aol F7]1E T FHBODs,
CODwn)ll Blste] iz oz =4 g5l dFs FAD & %N o=
AF TAFoE FEfm By o] oA I A oFIAE F 3

FHEA WALE F2 EAS ALE, Bx AR 2 AP, B B
FaTgor TR, Azt Mg M2 ge FFe #7148 FRES]
53tg AE 2 WrE3)24) FE o)

23) Power, W. J. 1999. Odour control for livestock system. ]J. Anim. Sci. 77(Suppl.2) : 169~176
24) Edeogu, I, Feddes, ], Colemann, R. and Leonard, ]J. 2001. Odour emission rates from manure
treatment/storage systems. Wat. Sci. Technol. 44(9) : 269~275

- 55 -



A, 7tEolA Fose AlgY 715 AR ClA
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[-'E
)
o
fru
2,
A
it
i)
i3
o
=
- 9

AR Bixo] F7, A% B Aol n
AEol o3t B FrIEs =g AA4E E2E0] AT HUVE A=
Ao Z FHI glom, olst ddH AR WAV Astety 54
ek AFEE BT 9 T2
Mackic (1998)& £ 2 Fok 54 vAE H(genus)o] A& B3I A
TolA @718 21 ExmolA BAEE FHEES ST AWIKHVFA), =
(indoles)¥} &/ (phenols), Y=ot} 3db oftl(amines) 2 3HA F313E
(sulfur-containing compounds)Z #F3+5.2.M27), Miner(1997)& 7}&5E=2] #3
A=

Ao A ek 47709 FFH=AEC] W] FoeE JALET oldlF, wlExtg
(mercaptans), f+7]4H(organic acids) ¥ o]d&A WS HA3HE (heterocylic
nitrogen compounds)©] ¢tF ¢} =& FHAS HTkal shAHRs).

7t edEAEe HAE s widd Earb A E(pit)HolA A7 E o
71w ol EalHEe AU Fo I Ao, HAY] sF 3 g
7N 2" 9] ZHEAld = A H ),

o3 7t A= Tl FEYOKNH:) 9t &34 (HaS)
W oz dae] Feo 4 EZ30sni)oln, o] His| o]atalekA(COy) 9t e

rir

Z=A

-

2]

ol

25) Zhu, J. 2000. A review of microbiology in swine manure odour control. Agric. Ecosystems and
Environ. 78 : 93~106

26) Rappert, S. and Muller, R. 2005. Odor compounds in waste gas emissions from agricultural
operations and food industries. Waste Manage. 25 : 887~907

27) Mackie, R. I, Stroot, P. G. and Varel, V. h. 1998. Biochemical identification and biological origin of
key odour components in livestock waste. J. Anim. Sci. 76 : 1331~1342

28) Miner, J. R. 1977. Characterization of odors and other volatile emissions. Agric. Environ. 3 (2~3) :
129~137

29) Chang CW, Chung H, Huang CF,Su, HJJ. "Exposure assessment to airborn endotoxin, dust, ammonia,
hydrogen sulfide and carbon dioxide in open style swine houses', Ann Occup Hyg, 45(6), pp.
457~465(2001)

30) Nordstmm GA, McQuitty JB, "Manure Gases in the Animal Environment", Department of Agricultural
and Engineering, University of Alberta. 1976.

31) Hartung J, buildings and manure stores, ] Agric Eng Res, 57, pp. 173~189(194)

32) Heber AJ, Duggirala RK, Ni JQ, Spence ML, Haymore BL, Adamchuck VI, Bundy DS, Sutton AL,
Kelly DT, Keener KM. Manure treatment to reduce gas emissions from large swine houses. In
Proceedings on International Symposium on Ammonia and Odour control from Animal Production
Facilities, 2, eds. Voermans JAM, Monteny G. p. 449~457. The Netherlands : Dutch Society of
Agricultural Engineering (NVTL). 1997.
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(CHy), 2|2 oRtshd(N0)9 B FL ooz ZFvgh
ATF3)34),

dRUotel Folri Wit v 2 WA-EA FH H S7AEH)e) o A
T(2006) 2] AN 3 E=AF Gl BAIgle] EAF AR R dEyo}
B FEE 75ppm, HYE 08~214 ppm o2 AL} oW, &£&7 €A A4
S7)a o] A7) dmyol Hit FE9 WHE 6.9 ppmF 21~102 ppm, &
2] =AE AAe7] B g 3% 121 ppm} 73~214 ppm, L)
WA, 28] whale] 9 e 51 ppmI 3.1~95 ppm, 23 H w2, A
114 ppm, 81~152ppm, &5, AAE7] W2 AA2 B
ppm H9E LENT

__<,3__
~5.1

7] A Zdel e FAE7)7 ﬂoﬂ% EAL A4 o
8

S

oF HiHI

galrae] A =AF A9 F30l BARlCl BE FEE 2865 ppb, 458~
1,235 ppbe] MAE HAom, HejE] EAL, AAgy] W9 2A-E 2963 ppb,
742~6724ppb, &8 EAL, AAEI] Lo APAL 6128 ppbt 121.6~
1,235 ppb, ==Y ¥, AAg7] W2e A 1152 ppbst 46.8~313.1 ppb, ==
¥, ZAE7] W2 S 2703 ppbst 86.9~9125 ppb, EW E=AL, AAF7] W
o] 3¢ HF 137.8 ppb, 45.8~289.2 ppbE LEFStTE

ZAHY EAF A9 R hRete)l FslrA FE BT kA
o] A% EyE>2I g wi>ERHEA woldon, e Ay AAdv| G

I L R 2 Ll

web fle] Ape] oJstE EARe] GAYE

it

33) Verstegen MWA, Vanderhel W, Jongebreur AA, Enneman G, "The influence of ammonia and
humidity on activity and energy balance date in groups of pigs", Zeitschrift fur Tierphysiologie,
Tieremahrung und Futtermittelkunde, 37, pp 225~263(1976)

34) Noblet], Fortune H, Dubois S, Henry V, "Nouvelles bases d’estimation des teneur en energie
digestible metabolisable et nette des aliments pourleporc". INRA, Paris, pp. 1~106(1989)

35) A7, v, ARG, o) BF, “EAF AAR FEl wE dryotst e ¥ ST B3 dF
ZAV, 16(1), pp36-43(2006)
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Odor Prevention and Control of Organic Sludge and Livestock Farming. Edited by V. C. Nislsen, J.
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H. Voorburg, and P. L'hermite. Elsevier Applied Science Publishers, New York.
39) Pain, B. F. 1995. Odous from application of livestock wastes to land. In New Knowledge in Livestock

Odor, Proceedings of International Livestock Odor Conference, Ames, Iowa. pp. 125~126
40) Jacobson, L., Schmidt, D., Nicolai, R. and Bicudo, J. 1998. Odor control for animal agriculture.

38) Hardwick, D. C. 1985. Agricultural problems related to odor prevention and control. pp. 21~26. In
BAEU-17. Minnesota State Univ. Ext. Serv., MN.
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1994 6,081 24,324 11919 12405
1995 5,824 23,296 11,508 11,788
1996 5454 21,816 10,778 11,038
1997 5381 21,524 10,633 10,891
1998 5153 20,612 10,182 10,430
1999 5,095 20,330 10,068 10312
2000 5012 20,048 9,903 10,145
2001 5,068 20,672 10,190 10,482
2002 5,102 20,408 10,142 10,266
2003 5172 20,688 10,293 10,395
2004 5,384 21,636 10,709 10,827
2005 5,655 22,620 11,242 11,378
2006 5532 22,128 10990 11,138
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1960 43,234(23,064) 48,794(44,165) 90,891(28,128) 12,077(4,736)
1970 42,411 54,700 167,821 7,606
1980 42,669(17,720) 48,822 302,140 2,401(1,541)
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1990 41,318(8,351) 109,192(1,572) 804,015(212) 2,439(295)
1995 36,390(3,169) 239,808(381) 1,118,887(395) 3,929(217)
1996 39,052(3,486) 257,167(317) 1,062,242(374) 4,202(230)
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2004 27,128(984) 411,012(342) 1,287,614(121) 13,240(512)
2005 27,867(1,099) 400,569(333) 1,221,349(131) 14,689(587)
2006 29,973(1,110) 425,152(348) 1,110,090(144) 16,764(693)
2007 30,604(1,087) 436,771(347) 1,164,200(121) 18,634(807)
2008 31,721(1,106) 504,576(326) 1,320,001(60,134) 20,956(954)
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