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Abstract The coa bottom ash and reject ash discharged from a coal-fired power plant are difficult to recycle so most of
them are mainly landfill-disposed. In this study, the artificia aggregate were produced using reject ash, bottom ash and
dredged soil emitted from the coa-fired power plant in Korea and the effect of experimental factors on the bloating
behavior and the properties of the aggregates were analyzed. In particular, a lot of unburned carbon in the reject ash was
removed by calcination and the activated carbon was added to batch powders then the dependence of those process upon
bloating properties of artificia aggregate were investigated. For this purpose, the specific gravity and water absorption
values of artificial aggregates were investigated in conjunction with microstructural observations. This study could contribute
to increase the recycling rate of the reject ash.
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Table 1
Chemical compositions of raw materias (Wt%b)
Components E)r(?cr;;e Neutral oxides  Fluxing oxides Others
Raw materials SO, ALO, FeO, CaO MgO NaO K,0O MnO TiO, PO, C IL Totd
Reject ash 60.1 191 30 11 05 0.3 05 O 10 04 91 49 100
Bottom ash 60.9 255 41 10 09 0.1 32 0.0 08 08 17 10 100
Dredged soil 70.7 144 38 08 02 25 27 0.0 08 00 00 41 100
Table 2
Batch composition of artificia aggregates (Wt%)
Raw materids
Reject ash Dredged soil Bottom ash Activated carbon added Cacination of Reject ash
Specimen |.D.
CAL’-0 0 O
CAL-1 1 @)
CAL-2 0 30 20 2 O
A-R" 0 X

*CAL means‘cacined’.
** A-R denotes ‘ As-received'.
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Table 3
Tota carbon content in artificial aggregates (Wt%)
Specimen |.D. CAL-0 CAL-1 CAL-2 AR

Content of carbon ~ 0.36 1.36 2.36 4.82
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Fig. 1. Specific gravity of artificid aggregates sintered at 1050~
1250°C for 10 min in eectric furnace as a function of carbon
content.
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Fig. 2. Water absorption of artificia aggregates sintered at
1050~1250°C for 10 min in eectric furnace as a function of
carbon content.
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Fig. 3. Optica microscopic photographs for cut cross section of artificial aggregates sintered at 1050~1250°C for 10 min in electric
furnace.
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Fig. 4. Optical microscopic photographs for externa appearance of atificia aggregates sintered at 1050~1250°C for 10 min in electric
furnace.

w, 245 Aeme e FeO WEoz UAeiA 9l
oHg]. Tl *&34‘188 Fe,02 3e ZAlsinz,
BadFe] B AUASE el Baze) )7} |
A VRt Aoz AztETh wEhd eidigo] 1 we
AR®] A GaRpo] A the AHst g 1050°Ce

W SRR EYFo] A4S HERHSITH

FAEBE sl A 48R ARESle] A"
Al F CAL1 ¥ CAL2 AJ#HS 1100°CeollA] 1150°CE

2ALE7 S7RIE CALOY 22 g4%th

=7t &

ol veh A edl(Fig. 1 #=x), olds Ade
Fig. 3°] ©d #z ZAxel & gx|git}. 1050~1150°C

o] 744, CALL ¥ CAL2 AJHL 2%
7V 7k XEst #go] yERgoy FAl ¢
B30 4= s HASI7] Wil 2
W27} 7]187]7F CALO Bl w7

1150°C ool RE A|He] Wr7}
om(Fig. 1 #=), °l& Fig. 39 @

F gizo] Bazo] Aol o WE HolTh.
shasehd] e AARIE AHEE AR AT BRS

b

™, 1150°C o]/de] 3& AAdAME B Folrt waa}
A sk, el Ak 7]FEe] Ede FHEE 3
& HEMIAH. o= A RS Frh SR
7l 2 WEE HolA| @ Fg. 19] Aseke &
13hth B=3F 1150°C o)/de] &Zd-2%ollA Wiitoll AL
¥ o] BAEAET, ole AFe] @t LAl 7h
25 FAste] GFE wAurhs FgeA dojd Zle
= Az olgd e gde A UEE
A7l 99lo] Ank(Fig. 1 2x).

Haghgel] whe A 39 3 ARIE Fg 4 W
ERfQIT). A= 1200°ColM Al el 74 A
o] uehsitt. ol= =A] wioll xR st ZAje] F
I)7F AAHEA ELOl 7] WEe® AzdEn o
T 7 EAN] HolsleS —“.;:
vk FAgEe FH 42
EHTJ% 71 ‘IH—Ev—_i derdn), A4 §otovw CALO
AlH IHE TE AJHE) vl o] Ze Ao A
Hol S I 4 Uk o)1= <l CALO AlHA
o] FFgo] e wEt §53 i Zelt

oflt N
me ofN el




206 Min A Kang and Seunggu Kang

1y
f
f
(ot
ox

(Fig. 2). =A Wl &4 3 = , X ke
o2 Qlsle] dHd W J7]Fe] FAE Ao]
St} 53] erAsigo] A|d =2 AR AlHA 2 &
o] F=HAA YERTE ol#fd #& A= Fig. 29
S8 dolEet AFATIHE N7E Fdel 2A S8
< Fole UUYe & 5 Ut

re

A= vigAl, SAEAE 28]a FE Y8
Fe-ate] 5o sk {5, 24 ©A Uk g
AT AloIE Tl FuuFo] o.95~1.55, ErE
5-299% W9IQl ThFsk 549 JTAFEAE Ax
T AT wEbA] 2 ARolA xﬂ}.@ QA3 ZF=A
’“ﬂ Ashe A, EE 2 A58 A, EAE
£ EoF = okt Hofo] Ago] s How I
JE]D# oo we} 7]Eed AjEgo] ofHYUH Met A}
3] g uieR) o] Al gg-Eo] ok o= it

>~

OH Flf ﬂJ?‘J 2 R
m

a

sfehnaiel] BAE ne), EHE el A
ABZ o] TAS Az ol WIS shal
g Aksel A W BagTe 4P

sol theat 2o Ashe Asiv.
ARE AT BAY AT, 2ewe m
% B4 Fge S S e ool
uglot, WAIE T AHST
Al 73%3 oISk, 12500 23
S| HFghe BE 095 Ssiat 2
A Bge 2AeE S0 T daske %S B
om BYEE B e 4k 7197171 wsﬂzﬂv}
ot TRl ¥ TAYFE EAUE AFS e
L, webr Ewel h713e] 3ol sol %%01 =
& gl 371

’j
g
AL
i
r r
>,\I
to
A
X
-
N
=2
>
i
bk
ol
Q
ko)

-‘.%%1150194 age Lw G2:9] o] BoHIOE <l5o]
oS Helzith

2 dAdMe Axd dezAle TRl 0.95~
155, 50| 529 %= s =4S JERAL, ot
B 54 JekE WA, BER 2 A58 3B, =4
FIUL By 5 okl 48T £ 92 0% AL
k. obee) 7ol ARGl ofeid Mg 24k 2
ujekAle] AEHg-go] ol Aoz sujE,

HAlel =2

B A7 20118RdE A|Hsk e Qe
F3bl) AL Slstol SRS

ik

b

D
ror

[1] Korea Electric Power Industrial Development Corpora-
tion, http://www.kepid.co.kr.

[2] K.J. Kwon, “Utilization of fly ash & bottom ash as con-
crete materias’, J. Arch. Ins. Kor. 54[2] (2010) 46.

[3] A. Barba, F. Negre, M.J. Orts and A. Escardino, “Oxi-
dation of black coring during the firing of ceramic
ware-3. Influence of the thickness of the piece and the
composition of the black core’, Br. Ceram. Trans. and
Jour. 91 (1992) 36.

[4] K.D. Kim, “A Study on application and fabrication of
functiona ceramics for constructing materias using eco-
friendly waste recycling process’, Doctoral dissertation,
Kyonggi University (2010).

[5] W.E. Brownell, “Black coring in structural clay prod-
ucts’, J. Am. Ceram. Soc. 40(6) (1957) 179.

[6] K.JD. MacKENZIEA and C. M. Cardile, “A>Fe Méss-
bauer study of black coring phenomena in clay-based
ceramic materials’, J. Mater. Sci. 25 (1990) 2937.

[7] M.A. Kang and S.G Kang, “Characterization of artifi-
cial aggregates fabricated from coa bottom ash contain-
ing much unburned carbon”, J. Kor. Cryst. Growth and
Cryst. Tech. 21[1] (2011) 47.

[8] K.D. Kim and S.G. Kang, “Characterization of artificial
aggregates fabricated with direct sintering method”, J
Kor. Cryst. Growth and Cryst. Tech. 21[1] (2011) 34.




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


