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Ammonia Removal Efficiency from Pig Houses by

Horizontal Bio-trickling Air Scrubber
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Abstract

The horizontal bio-trackling air scrubber (HBAS) by air scrubbed co-current system is the
means for ammonia removal. The method has been tested under 4 fluctuating pig houses
conditions. The ammonia samples are collected regularly for 20 weeks. The study shows that the
ranges of ammonia concentration and ammonia loading rate in pig houses are 0.2-18.8 ppm and
7.3-1,375 ¢/h, respectively. Additionally, the removal efficiency of these 4 conditions varies
between 42.7-51.1% where the scrub water rate affects the efficiency. The fluctuating ammonia
removal patterns that are found through pig farming age suggest that the study requires the

improvement.
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. 2558 Yovay 6,52 (dineuasugianisnuns, 2560) InsnasavansTikuanaufesniniegnsii
wntu dlideufiumandniidoansiiifianesionudens nszuamaifssansuuurhiuomalug A
muLuYesgnsgaienatignsldiunnndn 10,000 fsevisu Insfiusazlsadousnafisruiugnaninnit 800-
900 ¢ wardeTEmstanislsdou waluladnmadssuuulvl sufniswane s ififiamuningatu Tu
uIARENTArANNIALAB IR IVLLLTigandTudagty uasdeduruansiinduLumeldgm
uafiwdswndey Tnslowzdgmuafivenmesuiilewnainnaunasfedignstudessnunanlsaieuansa
gaulude luhduansuuussuulnoiniaissuisesnainlsadougusssnimsdaududureniuuay
frweing 9 geunn annsAnwiesdusznevvesaadlunauainisusouans nuilunguvesarsdunid
sEMed18IIMINNGUALAU (ketone) NEUNIAAISUBNTEAN (carboxylic acid) Nfuweanadds (alcohol)
nqueylsiuinlalasaisueu (aromatic hydrocarbon) 1@u Wuea dln3u ngdu uagdadlen iudine
lelnsioudaluls Sy wazuenlunile Wudu (Blazy et al, 2015) Ingawzinsuesludefivdesosnuniull
anunsndsnatenunwiyilihivsinalulnseueslumsmgs Sahidlulnmgsdduamnoliin
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1189 22.7 Tg NH; lawarulugdunasiiiinainnianisinensis Seuaz 39 (Galloway et al., 2004)
dmsunmramesislannisUanudesuenlinisnisanwangnshndufesas 15 vesnsUadniomn an
nsAnwmuUSinauenludsfiudesesninanmsidssansiiviuim 79.2 niunenludedetu uaziny

\iuduegsyning 649 -3,751 fadnSudodalus RaumtnansiyIn 500 Alansu (Misselbrook et al., 2000)
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Uangaanunanlsuseuliesans (exhaust air cleaning) nilsluwalulagniuuldiuegsunsvansfie 35013
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nsfnwUseaniamnisunUanenluifisanvisunydiessuy Horizontal  Bio-trickling — Air
Scrubber (HBAS) Ideaniuumsnmaaslunsuansuvimisidamaiiosssana 35,000 # SUuugns
900-1,000 sselsadou insiudeyamnududurewenludsseiiemnfunaondiorgansdousidl
Tsaouaunszstaduansdmviing (@1gnaidss 20 dUn1k) lnednwndadednnnislsi-lunisgandy
weulanfle uagiuiivindnuasianansnanainiiing
nalnmsfdauenlindovasszuvodendnmsiifreuenlidsarararsadluveatifia seudn
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NH;(g) + H,0(1) < NH;(aq) + H,0(1) < NH; (aq) + OH (aq) (1)

NH; (aq) + OH (aq) + 1.50,(g) —» N0 (aq) + H*(aq) + 2H,0(1) (2)
NO;3(ag) + H*(aq) + 2H,0(1) + 0.50,(g)
— NO3 (ag) + H™ (ag) + 2H,0(D) (3)

sruulsafeuldegnauazniseeniuunismaaes

Tsufeufiinesnuuummeaesusuupmnlsudeuiidsdussunavioszuuduiu (evaporative
cooling  system) 1A lssdouazauAugumglasnisuanilasunudouiutindiouruiis
(cooling pad) @1MAvzaEaNIUnlsuseulUMuMemeinauszuIgoINAIINI 7 ¥n lngdng
nssrUse AR duuSTUNsUANg amglinarasFumelulsudou (Ussuim 2025 esauaifya
Juagiutaeguesans) lsadoudimnuniessana 10 wng uazenaUszanm 100 wes Aowoluied

Y 9

STUIB0ONUIHIUSEUY HBAS Aifnnsogduinelsniou daflanuenvesdint 8 wns lnetanianans
wanamnilfanafunedsioun 0.4 was uaziuifnd 36 maraums fasuil 1 Sasnisasein
Uszanas 40 Anseleundt etihilddmiuasdarlifimsssuisfiusos i midenaunuthuisdiui
semeeenilannszuvesnuuuanznsaaeseeniu ¢ anne (sudeuas 1 an1az) laun

1. Wagnanmanafnfareessuuiiuiud uazauaudnsnisaséilnedatih 60 Fuidi
wazUain 30 3t (60/30s, A)

2. [¥andnansnanafnfnsarnessuudiuiud wazmuaudasmsawsdilaedath 30 Jund
wazdath 30 3unil (30/30s, A)

3. 1%€a@ﬁaﬂawqwana§ﬂ§m§aﬁw833UU@'§@M§Q%&1’/€141’71| LLa:ﬁmuQmé’mwmimﬂiéﬁ:ﬂmEJL?Jm{iuw 60
Tufiuarlinti 30 unft (60/30s, A/2)

0. [¥¥andnansnanafnfinsanessuuesmiliwesiiudl uaravaudasnisasdihlaedat 30

Juriiuarlani 30 Juft (30/30s, A/2)
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Housing area

HBAS area

Inlet ai>
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1 Cooling pad 5 Scrubbed water sump
2 Ventilation fan 6 Water pump
3 Spray nozzles 7 Reused water

4 Plastic Media 8 Fresh water

ANURIDEN

Wusedsieuenluile 3 90 loun gafiomadilsuseu (nlet air) gavnelsudounswinay

FPULRINIA WagATionnAszuIBeandaINsEUY HBAS (outlet ain uay 2 Sy 1A 9.00 u. uaziby

1381 16.00 u.

o A ¢
AIDINBUAZYUNTEY

- 1

Wusedsisueululeseesoniuiegsingluusseiniaiiannn Aeroqual 3u 200

A0aN g luuIdenaznisuusua

NSAUINBNTINNTEUTINNYRLeliLily (loading rate) Ussansammsidauesluile (removal

efficiency (%)) AY&1N1T

NH; loading rate (g/h) = Q x NHyconcentration
NH, removal efficiency(%) = [[ NHainf — NH,eff]/NH,eff] x 100

ANNSUNTNAFBUAMUWLANANIUBIUSEEANSAINNSAanwanluLtle Toada

1Y =

Difference (LSD) ﬁimummmaﬁu 90%
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