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Eco-Clay Tile

Utilization of Qil Palm Fiber Ash

as a Filler in Fired Clay Tiles

Danupon Tonnayopas* Keeratikarn Ninyong* and Suchart Chantaramanee*

Abstract

Oil palm fiber ash (OPFA), which was waste derived from crushed oil palm
residues fuel in palm oil factories, used as filler in fired clay tile was investigated.
Clay was replaced in ratios of 0, 10, 20 and 30% w/w. Preparing of tile sample
on size of 100 x 100 x 7 mm was formed by dry-hydraulic press method at 100
bars and heat treatment at 1,000 and 1,100°C holding 1 h. All specimens were
determined on squareness, bulk density, weight loss, linear shrinkage, water absorption,
Shore hardness, modulus of rupture and chemical resistance. Some specimens
were characterized by the X-ray diffraction (XRD) and scanning electron microscope
(SEM). Experimental results indicated that the most suitable ratio of 30% OPFA and
heat at 1,100°C for manufacture. XRD pattern of dominant specimens were revealed
some mineral phases including quartz, hematite and anorthite. SEM microphotograph
was also confirmed so that minerals are embedded in sintered tile body. The fired

clay tile was nearly met the TIS. 2508-2555 Specification.

Keywords: Oil palm fiber ash, Fired clay tile, Sintering temperature, Modulus of rupture,

Microstructure
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Wuseey 100 fadwns dovliiiu 0.5 AaRuns (Nan. 2398 LaN 2-2553)
m‘sam%’uﬁw FeABdN (Wan. 2398 1an 3-2553) thurunszidovluaylusi
figaumndl 100 aveniaidus Nndulasslviusiigumgiivies wdfihldehwin

ihukunszidamasauluduluwiifeaduna 2 dlus uaudld 24 Falas ey
nszidpstumnlgmhduiaununszidewanag Wi ihusunszdasldaimin

‘WW d
————=x100
W

B[ w, Ao WmtinnIzidaunavannaNLasLdin (nSy) W p A Wninnsziday
UL (N3N)

Ms1AM (shrinkage) nszidpedvihlUsuiielaanudu nntuiasunaneana
ARLArENUN WalKLESANIRTUNA Lazsanvindnasy vwan [daeuiu ng
wAFLBILEU (linear shrinkage)

A 9 auun 2 NsNMAU-SUAU 2557 Vol.9 No.2 July-December 2014

cl



20 ns:1GooaumNIBOTIAU
Eco-Clay Tile
$) S = MIAMLBvLau (3peaz) L, = ANMNYINDULNIVDIAIDLN (LBURLNAT)
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Eco-Clay Tile
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Eco-Clay Tile
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mwaeyansmisediinasauluudeeniin (SEM) povnIsidovAumIHEs
i lehdudhsufinasidlethssudsiu 30 LLaszﬁqmmﬁ 1,100 BNALBALEE WU
danszieviinmsiwnniing fansuzdueuanldvinidomend Q) (Mwil 11n)
faunandinliUaidunng (mwﬁ 119) uastaumasniavavazuasng (A) ﬁmuutﬁa
(mwﬁ 11mA) LLazﬁgwquLﬁﬂﬁaﬂ (V) Lﬁmﬁue[,mﬁammﬁm iavnnfaansuaulaesnloe
Tudloduhduldszmesenouzwnin suwaliiingavinsznineymea vilw

mMinaduiinveenszidoeiulm Ny

A 9 auun 2 NsNMAU-SUAU 2557 Vol.9 No.2 July-December 2014

cl



28 ns:1GooaumNIBOTIAU
Eco-Clay Tile

F g oS £ %
mag B| WD | HFW [spot] HV det pi mag @B| WD HFW |[spot| HV det | —5pym ———

5000 x [10.0 mm|25.6 ym| 2.5 120.00 kV|ETD PSU-0831 7 000 x | 9.0 mm [18.3 ym| 2.5 120.00 kV|ETD | PSU-0832

mag B| WD HFW |[spot| HV det |
9 000x110.2 mm|14.2 ym| 2.5 |20.00 kV|ETD

Mwil 13 MwiegamamendeganssAiBlanasauLUURaINTIAYDINTLTBNAULAN
waNLO LN ANTNTUSasay 30 MaWsNY 1) 5,000 Wi ) 7,000 W LA
@) 9,000 W

adUs 1w
NN RHITTNDDINSTLHINTENNSZLTDY

1% a

TagAuzesiumileadsznaudie aend Balad wazBandvia Si0,~Al0,-
Fe,0, Wuvdn asnsfiiiilidulsznaudomitsznanusaelanis Si0,~Ca,-K,0
Fushulg) (et 3) sedudehsnaas i smedenssdeviiesdszneunan v
Si0,-Al,0,-Ca0—K,0—Fe,0, idiinddnaulnsanlsd (Si0,) waamlasanlss
KO wazuaaifanennlsd (Ca0) uavanpzgiifiunennlad (ALO,) wazwdnaanlod

(Fe,0,) avtantioy Tuguwanhwingumenasw (LOI Aazvldmsmuuiuiia
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A1597 3 avAUIZNaLNY Lﬂﬁ%ﬂ@iﬂgﬁﬂiﬁ%ﬂ@ﬂ\i

; . YN (wt.%)
a9AUsENaUMILAR -
Aundien’ inthanunau?

Famoulasanlad (Si0,) 59.87 44.65
avgfiluananlsd (ALO,) 17.75 0.51
wansanlas (Fe,0,) 8.62 1.98
Inunadeneanlod (K,0) 3.37 13.16
Inmiflenlananled (Tio,) 1.48 -
wunilBeneanlas (Mgo) 0.96 4.01
uraieupeanled (Cao) 0.74 21.65
wwmilalaeanlod (MnO,) 0.20 -
Faaslnoanlad (SO,) - 4.98
ﬁmﬁngcymwé’\nm (LOI) 0.28 9.06
WNIULAA = AUNA funluma wazAe (2553) 2 = Tonnayopas LazAtUs (2009)

mmmmﬁﬂﬁﬁmmquu snIUsznauUeaN Si0,~Al,0,- Fe, 0, Tufuwilenanaide
0av (flux) ML ANL TR K,O ﬁﬂﬁﬁ’gmﬂmwaauLﬁmﬁqmmﬁﬁﬁuﬁﬂ%mmmn
figumgiitn 1,000 asenaius vsngigmausaeadifusniva) (i 2)
LhLﬂuwammnmsﬁiznammaLﬁﬂumﬁuammimﬁwﬂwéuﬁﬁge Lﬁaqmmﬁtmﬂszmm
900 aNFNLTALTN %mﬁ'ﬂmﬂugumn (Ca0) pNaNN1T (5)

A
I
CaCO, 900 °C Ca0 + CO, (5)

Waldusay Cao %@ﬂmm%u‘lummﬂlﬁ feaNNT (6) Yldnszidnvsatineg
Wiamauanddugunssla

CaO + H,O(air) » Ca(OH), (6)
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30 fedenesen
usifilnsz st vauiedumswnlfuansa (calcination) &9U5enay
waaiFenagludihdmhifunusmiuassenoudamuazazgiivn iiendnezuasindiu
(Auwa suuluna, 2552) aTUsznauwAadundsvi iinnswanivavansyssnauman
Tshagwnszdouidfaay naedudasuvdediloumifiesfiuiuay wu shathenszido
muan (binauwd) vhussfiedaiuranuesayws fuulama uazame (2557) (6
nszifiavanannfrminandsd i cao go

suthvesnsziing

myvasBdusennses Ty ATRinaanszdosunsiafinidihsdn maviash
IR induutsiumansnaiihdnhiunazgamgfingeiu Ussanafasas 2.5-16.0
(Tonnayopas et al., 2009) uazyusEfuUNAAN T peAuNEN LAERLSaULAY
wnsfinay Segadaes uazAy (2005) wazmsladidunavlundsviiufuanizey Prasad
wazAnE (2001) Fumagadathuazanamnuus fmnsetuiatunazelndides
AUNUITBYDY Tonnayopas LATAUY (2009) AEANUINLUUTIND BN T2 D LAY
Auunstavonionauilothdanhiusgluzae 1.70-1.83 niudegnunafisudiums
LLazqmmﬁLmLﬁuﬁuﬁﬂﬁmi@m%uﬁmﬂmLtaxmmwmmiummﬁu%ummﬁmﬁu
Segadaes uazAME (2005) mmzLﬁmﬁ’ummﬁuﬂ%mmtﬁwméw%aLﬁ’uﬂﬁaqﬁ%
wazgumiwngedu vilie Tugdaunningedumalusne (Pinatti et al, 2006)
WULARINLUNIY Tonnayopas WavAME (2009) WAy Segadaes UarAME (2005) du
auRrnuudsusuresuashmingamendonn winlildimual3lunuriguam
waf fusuidfifenaudiusiuamlugdaunndn anumnuiumn uazmsgadunh
\ulueIu Tonnayopas uazAmz (2009) Aywa fuulema uazAns (2553n, 25532,
25537, 25534) InaanzAanuudsuuunes (il 7) ssnsadiey e lugasuan
1 (nwil 8) Wilanamanassuuazlivhldeeafome

AmAwNsELiBIMNgARINTIN
iohdayammeaasvitldindiensiauamnszidesisndin wui dng
nszidewwniisaasgamgdl lisgluinasinunmszdulazosnnsgusnin sen.
2508-2555 pehelsfimuingeiigumniiian 1,100 serisaidoa faulifinisgaduh
wazlugdauanimdhindiussduinusinniniw Biib uas BIll (Men. 2508, 2555)
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