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A Study on the Optimal Flash-Point of WDF Production
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Abstract: Although waste oil derived fuel (WDF) production technology was developed under a government initiative ~10

years ago, it became stagnant owing to the small size of participating companies, residents’ rejection of foul odor, and

the nature of the technology for recycling waste that was avoided. However, this subject is under the spotlight again

because of recent developments, such as garbage crisis. In particular, plastic is the most difficult waste to dispose of,

with more than 4 million tons of plastic waste produced every year according to statistics from the Ministry of

Environment. The most effective method for treating plastic waste is to produce WDF through low temperature thermal

decomposition. The WDF includes several volatile ingredients that mostly limit the use of fuel for boilers, owing to

safety concerns. In particular, flash point is legally stipulated because of secondary contamination in the distribution

process and the risk of fire and explosion. It is required that external shipments (distribution) should be maintained in

the range of at least 30~60°C (excluding explosion prevention facilities) for diesel power generation. Therefore, this study

seeks to find the flash point that is best suited to WDFs produced from plastic waste.
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Fig. 1. Process diagram of yeoncheon WDF power plant.

Table 1. WDF production facility.

Driving style Details

Structure simple, low price, high quantity at a

Batch . . . .
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Table 2. Component analysis criteria.

Evaporation (C) Ingredient Flash point (C)
82.0 Benzene -11
119.7 Toluene 4.4
128.0 Ethylbenzene 15.0
132.8 p-Xylene 30.0
137.4 m-Xylene 30.6
145.6 0-Xylene 344
157.4 Isopropylbenzene 43.9
178.6 o-diethylbenzene 57.2
2133 m-diethylbenzene 56.1
247.1 p-diethylbenzene 56.7
315.1 Amyl benzene 65.6
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Fig. 2. Hot plate.

Fig. 3. COC flash-point tester.

Fig. 4. Liauid compound separator (model: SO-300D).
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Table 3. Heating distillation experiment data sheet.

Table 4. Test report results.

Vaporization point (Temp. : C, Ratio %) High-speed Flash point (C) measurement
120 128 133 138 146 158 179 214 centrifuge 1’st 2’st 3’st 4’st 5’st
17 22 28 34 38 41
15 20 26 42 54 One-time 0 3 8 5 5
21 31 41 49 59 Two-time 13 16 14 15 15
10 15 18 24 29 40 52 Three-time 30 28 31 30 31
14 17 27 | 35 47 60 Four-time 31 30 31 31 31
16 | 21 | 24 | 28 | 36 | 47 | 63 Five-time 31 31 31 32 31
33 44 - 50 58 65 73
26 33 38 46 54 64 84
27 31 32 34 42 47 55 69
12 20 | 29 | 39 | 54 | 67 (recycling) Al2jsh= oM [ahRe] ==& WHat
7F dojuyr| fios wHEED, {ehRe] Qlede o
Aeg] 1819 4% 8°C olstz FA=UL, ZAE 3
70% Flash Point 62% S;PJ O]’b} \?J»E"_ —’,\—3&16]'% ?_15;?—]'7%]% 310C]7]'K] 6(}}2)}}\]%'_]

Flash Point
60°C

Fig. 5. Experimental average value.

Alegol =7Hsst7] miwoltt.

39] Ao oJstH, lehg 60°CQl AjAfR A4t

silA= oF 50~80% A =°] WDFZ u|7|sto]o}

t 282 92 4 AT

59] ZuoflA FaHoz Ishgo] 30°C ofst

80l 21%0]™, 13 60°C o|ste] dEo] 62%

L£olil ol H|Hio] AR & fle fehRTt
Qict. watal AgAtggo] R|=2s] LA AAA
o] &7FsstRaL, 2&F A7t Bastha wH

o2
=)

[e]

1

rob o
2

=
2]
a

T

A
e
o

1_/$_

e it o2 19

k.

w
N
o]
]
N8
e
0=
AL
L]

Jo
o
Jo
oZ
[
o
o2
o
e
i
o
el
)
o
Jo
Lo
Jo
=

o
|o
tu
me
N
i

=

B do 38 o
™ 19 [o i

£ o = 0
>
Rl
P
rio
o>,
Hr
i
N o
uju
9,
ofo mu
Jo

pe o Sk rlor

o
o P
o
r"‘ rlo
=
> i
N
N R
2 .
o
> ”
~Nol
Fll‘
10
>
Mr

A o

ﬁ-ﬂﬁﬂ
1 L
Jo r&

rr oo o2

It
do
O>~
=
rlo
o
du
o

10
o>
Me
ic
[-4[]
lo
]
il
2

1© 2

L

Ra)

52

lo

|o

Hu

rO

fo

o

Srr

o ol
)
o)

w
o
o
>
o2
o

N
~
o2

Ol
3
i)

ERER
T Ave o

ey fuldS ol &t FAIA &5 HsiME &
ghq9] AsHde 60°C oA AFSA1717] Yst A+
7b Rl &Eojof & Zlog Azbdch

ORCID

Hwaseong Kim https://orcid.org/0000-0002-3754-4744



314 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 33, No. 4, pp. 310-314, July 2020: J. Lee et dl.

REFERENCES

[1] EPR System Guide, http://www.kora.or.kr/epr/epr.do (2003).

[2] Korea Institute of Environmental Industry and Technology,
Final Report on the Development of High-Quality Synthetic
Gas Manufacturing Technology through Gasification of
Mixed Oxidizer 0f Non-Formed Solid Fuel, p. 18, 2018.

[3] Korea Fire Safety Standards, KFS-435 Standard on Electrical
Installations of Explosionproof 2.10, 2018.

[4] D. H. Shin, Resource Recycling R&D Program, A Process

Development  of Continuous  Liquefaction of Polymer

(5]

[6]

Wastes, page 7 V.1, Korea Institute of Energy Technology
(20006).

Kolon Global Co., Recycling of Combustible Waste to Fuel,
Development of Energy Conversion Technology from
Localized Waste through Application of Pre-treatment &
Gasfication System, Page 64-(2), Ministry of Environment,
2013

Korea Energy Agency, Rules on the Issuance of Supply
Certificates and Operation of the Transaction Market, p. 12,
4.17, 2020.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


