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Simple Measurement of Livestock Foul
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Abstract The present study was aimed for the fetor in the livestock facilities. Simple detection systems for ammonia
and hydrogen sulfide were examined to see the mechanism making the discoloration length of malodorous
substance concentration. Detector tube for ammonia showed a good linearity of 99.6% while hydrogen sulfide
detector tube gave 99.7% linearity with reproductivity of 95%.
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Fig. 1. Schematic diagram of gas mixture system.
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Fig. 2. Detector tube for ammonia measurement.
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Fig. 3. Detector tube for hydrogen sulfide.
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Table 1. Various chemical agents with pH range and color

change

Agent pH Range Color Change Applied Smell
Congo Red 3.0 -5.0 violet — red NH3
Bromocresol Green 3.8 - 54  yellow — blue NH3;
Phenol Red 6.4 - 8.0 yellow — red NH3;
Bromophenol Blue 3.0 - 4.6 yellow — violet H2S

Table 2. Specification of detector tube
Gas Range Sampling Lenglh Color
Volume  reagent indicator
Ammonia 0~5 ppm 300 mL 81 mm  yellow—blue
H2S 0~5 ppm 300 mL 8 mm 35 mm violet—yellow
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'
-
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Concentration of Ammonia (ppm)

Y=A+BxX

Parameter 1 st 2 nd
A 0 0.16667
B 0.6 0.7
R 1.0 0.99662

(b)

Length of Detection (mm)

0 10 20 30 40 50
Concentration of Ammoia (ppm)

Y=A+BxX

Parameter 1 st 2 nd
A 0.5 1
B 0.34 0.32
R 0.99485 0.97736

Fig. 4. Performance results for the low and high concentrations of
ammonia gas. (a) Low concentration ammonia, (b) High
concentration ammonia.
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Fig. 5. Linearity test of detector tube for hydrogen sulfide.
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Fig. 6. Reproducibility test of detector tube for hydrogen sulfide.

oFFLAU S ABo ofH e FtAl7L sk whet
S Al sk ofHe] Fa Al 249 dEY
ofo} FBlFas Aldetar A Wo s HAT £ 9
= A S ol8R 7k AARS S
Aok A=A FE MRS Fold & 5 A
AR W7IEE skl oS FHE) st fed
of Fxiste] rEUolel Falpd AARE AAstAH.
PEUoF AR AP B ARG BA 99.6%
ARG eErlalom, A0 aeir vt des
el o, fheyo} 7ol tigh S FS et
WA B9 Fskea AARE 99.7%9] WS e




424

Wlom, U AIRE o837 R 714 95% oFdel

A eI

z A

B AT A sEFA A s-7ENEAY
(FAHZE 1 107020-3)9) A2 Aoz FaElen o
o ZAF=-Ych

A 0200993 5€ 139, AR 2200939 10€ 22

REFERENCES

1. Ministry of Environment Republic of Korea (2008)
Environment White Paper 2008. p. 318. Korea.

2. Im, T. G., S. H. Jeong, J. S. Park, G. H. Park, G. Y.
Oh, and N. C. Heo (2005) The odor characteristics of
livestock raising facility. Proceeding of the Meeting of
KOSAE. pp. 28-30. Suwon, Korea.

. Ko, H. J., H. L. Choi, K. Y. Kim, Y. G. Lee, and

C. N. Kim (2006) Evaluation of odors and odorous
compounds from liquid animal manure treated with
different methods and their application to soils. J. Anim.
Sci. & Technol. 48: 453-466.

. Yang, S. H., Y. J. Kim, B. G. Kim, and J. Y. Rhee

(2007) Design of an odor and dust generator for
environment research of livestock facilities. J. KSAM
12: 47-51.

. Jung, J. C., D. K. Ham, H. S. Choi, and T. J. Kim

(2008) A study on the development of detedcor tube for
ammonia gas. J. Scientific Criminal Investigation 2: 1-5.

. Kang, W. C,, S. E. Oh, S. H. Yoon, and J. E. Yang

(2008) Removal of swine wastewater odor using a
corona plasma technology. Proceeding of the Meeting
of KSSSF. May 22-24. Kangwonland, Korea.

. Van der Stelt, B. E., J. M. Temminghoff, P. C. J. Van

Vliet, and W. H. Van Riemsdijk (2008) Volatilization of
ammonia from manure as affected by manure additives,

temperature and mixing. Bioresource Technology 98:
3449-3455.

. Lee, M. D. (2007) Review of Odor measurement and

analysis method. J. of KSEE 29: 761-767.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


