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Abstract

Ammonia is a very important constituent of the atmospheric environment because it is the most dominant gaseous
alkaline species present in the atmosphere. Ammonia is known to affect ecosystems at relatively low concentration.
Ammonia flux from livestock facilities can be regulated by a number of environmental factors (pH, ammonium ion,
temperature, wind speed, etc). The increases in wind speed above manure from 0.0 m/s to 1.07 m/s resulted in 2.5
times increases in ammonia flux. Wind speed and ammonia flux showed 0.982. A linear relationship with a correla-
tion coefficient (r=0.982). When manure temperature increased from 3°C to 36°C, the manure pH decreased approx-
imately 0.30 to 0.46. As wind speed above the manure increased from 0.0 m/s to 1.07 m/s, ammonia flux increased
approximately 2.5 times. The increasing manure temperature from 3°C to 10°C, raised ammonia flux from 2.0 to
3.6 times (2.6 times in average similarly). The increases of manure temperature from 3°C to 25°C increased ammo-
nia flux from 5.7 to 12.9 times (8.5 times in average). In this study, the correlation coefficient between ammonia
flux and manure temperature was found from 0.972 to 0.989. Results of our research showed that ammonium ion
concentration, pH of manure and wind speed were important factors in controlling the ammonia flux from manure
livestock facilities.
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(Irwin et al., 1988). 18] 31 ¥ ]o} = k¥ o
ol2F Fol Bl 34 ol AAFW, Eok
A stel 30 Rojopst Slqle] vk (Ancja et al,
2001; Erisman et al., 2001; Warmenck, 2000). t}7] &=
grujole] of 90%3= W7] 9| FFAHH,S0,), AA
(HNOy), gAFHC) 53} uhg3le] duy dojzg
= A%, o 10% A=+ OH giv|Z= Astsc)
(Warneck, 2000). 7] 32] gdxn g2 3ilo]2 A}
o] 3 wh-&sted Ak E R (NH,),S0,), AARY
3w (NHLNOy), 9325 (NHCD 59 23} 7] 2
&2 (SPM: Secondary Particulate Matter)-& A3 A1t
1:]-(Irwin et al., 1998). o] &} 7+-2- 23} YA} A AFAFER]
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(HCO; )& A3} (Renard ez al., 2004), o] & o] &3}
of Wi7]7kx o] olaldleka F4A| Fo= ARES)
of A7 Ao = F4F oA 31 I (You et al,
2007). =3 A F-243ke] dQEAlel 2P EA
25 dgx ¢k APCC, 2006).
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Ggo2 8 25 E Ho|3 giv}(Kang et al., 2008).
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USA)YE ol gstaon, £89 &5 AL 2&(F
5°CYell A T2 (e 30°C) 7R &= AR o] 7}53 ol
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Fig. 1. Diagram of dynamic flux chamber system.
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38 Yy &3 & polyvinyl alcohol dispersing
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C : NH; concentration in the DFC (ug m™)

Q : Flow rate within the DFC (m® min™")

T NH, flux in dimensions of mass per area per time
(g m™ min™

A : Surface area covered of the DFC above the sur-
face (m?)

AC: Surface area of the inner walls of the DFC above
the surface (m%)

L : The loss term by the chamber wall per unit area
assumed first order in concentration {m min ')

V : Volume of the DFC (m®)

2 gl 7oA DFCUPRE wHe4el sl Bl
£ Az Aejste) kriole] e Azt 59l
o}, spAet, wAl el e 2ol 2 qfe]obe

DFC W8 &2 Algd#3 S 9% FAH74 =
2 sgBase B e Fow sk As
9] g=ale] WA= Rog BT 9 vh(Aneja er
al. 2001). & Aol x] AFLE DFCeF A1 DCE
o]-4-3)518 W, Aneja er al. (2001)2}F Arkinson (2003)
2 AgE Bate] Fu{uiRelA shuvol &AEE
ZkzZ} 0.02760, 0.01723 m min~'& AR kit B o
A AR ATA] AT £AEe) FFRE
qrmuol £22 Aol A 4sielc

1 H& 2x0f «E pH HE

2359 pHE F4ol EAehe drvolel =y
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Ba)s)o] A (33} el dEH s AT (Hales
and Drewes, 1979; Bates and Pinching, 1950).

1-13 M

(Urea)—NH,™ s )
NH4+(aq) — NH3<ﬂq)+H+(aq) (3)
A 3yl A ghpigol e HE Exo] 2EEld],
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Fig. 2. Variation of pH as function of manure temperature.
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Fig. 3. Variation of ammonia flux by manure pH (Manure
temperature: 20°C and NH,* concentration: 589.6

mglL).
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Fig. 4. Variation of ammonia flux as function of air veloc-
ities.
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2 ¥
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A (3)elA 8 29 NHj,q = A Y
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{Hales and Drewes, 1979).
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Log (H H)=~1.69+ (5)
oA7|M, T &8 228 o3 & &3 w7}
b s deldsrt AAA B, AdHez o
7] o2 gdrjel wiZe] FrishA Mo dubH
a W] 2AAMME 8 L= &L A,
AR L gl wWiEd 23 2% 9 pHe
COyg 5= 59 BT BHFTFUA Gk
7] w)Fo] (Olesen and Sommer, 1993; Sommer et al.,

1991) 7}EAMEAIA B8 AR}l ulag) AelE By

Table 1. Characteristics of manure samples collected at cow housing.

M . Bedding NH,*

anure Cattle type Weight (kg) Material Passage concentration (mg/L) pH

A Beef 350~400 Sawdust 6 weeks 875.7+£1564 9.1410.21
B Beef 100~150 Sawdust 3 weeks 366311422 8.24£0.17
C Beef 100~150 Wood chip 4 weeks 405.7+£54.6 8.33+0.21
D Dairy 300~ 350 Sawdust 6 weeks 680.6+156.9 8.97+0.28
E Dairy 300~350 Chaff 5 weeks 558.7460.6 8.3410.34
F Dairy 300~ 350 Chaff 5 weeks 651.7%:150.6 8.581+0.28
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Fig. 5. Variation of Ammonia flux with changing temperature for different manures sampled at Cow housing.
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