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Study on Evaluation of the Self-Heating Properties of Coal
Approach from hygroscopic heat and oxygen adsorption heat
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(Thermal Power Team, Power Generation Group, Electric Power
Research and Development Center)

Because coal has self-heating properties, strict temperature control is
necessary when storing it. Therefore, in this research, we investigated
the self-heating characteristics in a practical temperature range (20 to
80°C) necessary for appropriate management and storage. We focused
attention on wetting heat generated when moisture is adsorbed, and
on oxygen adsorption heat generated when adsorbing oxygen. As a
result, the possibility of an evaluation method using hygroscopic heat
and oxygen adsorption heat was found.

1 BR - REN

SHTEF AEBAARZFBK10008 bV ERALT
WD BAD SEIASNIZAKRIEFEREND E TODRE.
HEBEAEATRE - FTRELTLD (B1R). LK L. A
RIFECHAMZBULTHED . RE - FEULTCLDEI(C
BOOIDERERLTND, TUT. COFEFMLETH
REBICKDELD . RAZHETDE ENFD ST
WESIERCTRRAEL D CDfesh, BHFEBICH
WCH. BELER. PHRNRNRESNTUSD, E1R.
THRRZRERET DDA T H5N UHARDEDFHH
HMZEET & E(FMHTEETH D,

F1H SHBRANHEEBR RS

TR CIFECHER U 2T HRFE LT Kz
IE T DBRICHRLET OREMEBRZNE T ORICHEE
IOBRFWERICER L. RAERESE (20 ~80°C) T
DAROECHEAFIEDFHE C DWW CHREIZTT o1z,

2 RERITE
(1) RIEICEA LAk
147D AR DR, STBEDARDBREHZ

AE LT, ARIF KR BRE CRPrE. KE300 ~
840 umDARICHDWVD T, BIEZIT DT,

FffiFF—1—X No.158 / 2018-2

(2) 'EFEEAIE
SEEE(E . ARAERICKDF OKES) DA DIAH,

ARICKDFHRET DRICKEET DEZRT o A

ECIF BEHERAZEENICFHET D12, AILNTLE

25 (2R ZEALT. AIESBZHNDEEEZES

BrEICRETLOIAEZHE L. HIEFIEZLLTIC

NI

OaRY Y IIL (1g) ZERBASZAICAN. HRHG
KEXDN A X CRE - 100ml/min. 18 X8 E :
0%. BRWEE27°0) =1 REEE. BT,

@ON AR GRE 1 100ml/min. A82E - 10%. Bz
BE27°0) Z12BEMU BB Y. SHABENRE T
BDFETHFFIT Do

@N:AX CREZ : 100ml/min. FBXHEE : 80%) £T/E
BZ RSB, COEEREUEEZFHAIUS,

- - I

O HILAHABE
(Fe: BEAG. B HABHREE)
(3) BERBEFRICDONT
IERIERIE. AKAERICERD FHADIAH. AR
[CBEEDFHIET DEICRET DAETRT  AMET
(& EEERAIECBER LIe H LR RES #ERLT.
BEREROAEET ofe. AEFIEEL TR,




OAKT Y TIL ($11g) ZREABRICAIN. JRHE
EEXLDON AR GiRE - 100ml/min. BEEE : 0%)
RN mEEL5°C.65°C.85°C. 100°C. 120°C.
140°COAERICERE U 12BBM e E .

QAIEEIRLZELTWVND T =R UIZDB. N2 R D
5042 GRE 1 100ml/min. FBXEE © 0%) (CH]
DEZD. COEEREUREZSTAI U,

3 BERBRIUER

(1) BEBAIEICDWLT

SEERAEDERDO—HZEIKICR T . ST EE (8K
BTREUCAEERED Ucb D (FBEIXFDORHRER)
E Ul

Time / Hours

FE3X SEEBAIEDERO—BFI (351 BR)
Heat Flow: FE4&4Z=. RH: BXEE

R 1AFMDARODEEADATERGR & S TOR
BN SR ZFHE USRS DR ZHARICRT .

180
160 |
140 |
2120 |
— 100 |
o 80

ﬁ

m e
40.

A B CDETFGHTI JKLMN c; H K L M N

—

FHEVE K FEEME b BB S

AN CEBAAIERRSERICE D <ERMFHRDLEE

S CTORRICED < ERMOFTl SOREHA L DBIRK
ZEAREL S D ELAFDRRICIE DT,

FENEDEWVERR - 100)/g7KiE

FAMENHRDER © 100 ~ 130J/g

FAMOBVER - 130)/gllE

FffiFF—1—X No.158 ./ 2018-2

Introductions of Research Activities fffZT4A

PIEDFERD B REEI(C KD FEEMEO M. 8113
BER(ICEDCEAEOTHhE—H LTS EDL DD
feo SEEERIC KD FHE A EZRLNIE, 1 TERT D
ARICDWVWTCHEHMIN AT REE 15D
(2) EEZRREEAIEIC DV T

BIZ(F. BAKBPDKR ELRD K D (SR BEEAITE DS
RERBBICED S HEBAMDFHEN—EBCT—H UL TLED
Dfce ZT T BR (RRERICED S HEHMM | K), KR (1%
EBRICEDSEEM ), Lik (RERICEDSHEEM &)
ZIEE U, BRERZHIE U,

SERIMDEERNE R EDIERZHSMICRT .

CORBER. BRIFGTHEADBRRNEADEHLBUOTHE
FMEFIENEEZBND. — A KIRELKRZLER T D &
®RHEE (45 ~ 85°C) TOBRMWIE ZAIFKR KB FE
EBIZE<. 85 ~ 140°COEE CFKER DEEZRINE 24 (EL
REBEBEICEFTCERTDCERDD ofco DEDLE
BRIV RBELE CIILROBRREAND S < EDT
. REEHOSLROREAMENEVEFMINCEER
5Nd.

1000

oB
= oLpt
> oKt =9
= .
i 100 y" :
< g

e o ]

= [
2 °
§ L 3 3 -

o

L ]

1
40 55 70 85 100 115 130 145

BE | °C
S5R ERFRIMERDAIERR

PUEDC EDS. ARDEENE RN ZEHM T Dic
DICIFERNERADEEF/ (S A= LD EHHIA
Ufco

4 seo

EAREZOAROECHEAMETHEIC DLW IDC
CEHMHIBR LT,
OTEAIC KD BECHMMFMIE NI TORRICED
< FHEFEFHI S BIFL EOFHEDAIRETH Do
ORBR(ICE D FERMFHA CII D TR T AKRICH
UCIERIG TEEN o fe bt EEFAIEIC KD FHIE T
IO ETRECTH Do
OBZRBERICLDFEZRTOT —ADHD . BERK
ERZNKT ST FHIBEL ) LT DAt

BH U,
? MEE BRERTHEH

biiv




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /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 false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [250 250]
  /PageSize [612.000 792.000]
>> setpagedevice


