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Research Title The Research and development lightweight clay brick by
mixing waste powder from marble industry
Researcher Mr.Sutas Janbuala
Mr.Wittawat Ratanathavorn
Mr.Mana lembua
Mr.Watcharakorn Netharn
Organization Suan Dusit University Faculty of Science and Technology

Year 2017

The objective of this study were recycling of powder from marble industry
waste to improve properties of lightweight clay bricks. The amount of powder from
marble industry waste added to lightweight clay brick were varied by 10, 20, 30, 40 %
by volume, and variation of firing temperature by 900, 1000, 1100 °C. The results
showed that more content of powder from marble industry waste was added, the
higher values of porosity and water absorption was observed, in contrast to the
reduction of thermal conduction and bulk density. The increase in firing temperature
affected the decrease of porosity and water absorption, for powder from marble
industry added 40% and firing temperature 900 °C the best properties as 1.20 g/cm3
of bulk density, 9.2 MPa of compressive strength, 0.32 W/mK of thermal conductivity,

and 23.5 % of water absorption
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2. knav
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fudnslifduuumazdinans Tihuuumsdulifnuueifdegnivionudulidae
nunu dululaFeu auraveslinuuaisianitvuiavesdgiidesnisussunm 5- 10
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nszuUMsNiARYUlun1smIdg

[y

N3zUIUNMTIINGN (sintering) AonszurunisiinlieuniavesingAurasuduile

[

Wenusilmneuss Samietreiudenistumestulunseviunisidfyfazaneiivun
AANURURITUITY

dnsunalnilfstuluvazrnwudlaiduaudunouse

LYY

1. Tumouisuau (initial stage) Tudumeuilauyninavisuvduinieliynduiaiy

aunpfiegseuindliunniign ndsaniufazBuinsessesenineynia (neck)

2. JumUNAN (intermediate stage) Tutumoulazdin 1Tl UTDITOADITLNIN

aunA i ligniuiedseninteyniranasduausunadi luvaepgiiugngudnalaves

Y 9 Y

'
=Y

auAnIzEuAdeu Iy
3. Yunauanving (final stage) TupeuilagisuAuINNISINTUSUATOUTEBNIUAN
PUIU LATTTUUVRITUNUNILTNTAANSIUNURT (surface energy) a9 lnadnwasues

(%
v v =

Aa 3 Aa A A g o & a I3 v
Lﬂiumll‘ﬂu’]ﬂLaﬂf\]giﬂlﬁﬂiumﬂﬂ]uqﬂiﬁﬁﬂauLWE]Lﬂ‘l‘lﬂqia@waqqﬁluwuw?ﬂﬂu QQLU‘U?{"IL‘VWJSLVT
2 I~ A X
GUUQ']UZJGUU’]WLﬂiquLWfUGUU

TReTUn Ul UNITANNTLUIUNISTUND S LARIAININA 6

(b) :

Sinter body
Pore space

( d) isolated pores

O \

= & a ] 2 v &
AN 2.6 wanstuneuluNISINANTEUIUNITIAN (a) vumpULIUAU (D) kay (c) TUADUNAN

(d) %umauqmﬁm (Kingery, Bowen, & Uhlmann, 1991 )
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NIEUIUNISTLARLUNNTENL UL AGad]

1. Mstialavaamalvain (liquid phase sintering)

(%
= 1

nsiinmaresvesmatiil (liquid phase sintering) fadnuwagaain1swndileasunediu
wiemunegluanmuanaiBidinvuznmsinnaveswaralszilunalnanidAglunisiwn
asillesanasyinlrianuasNssesiivessynAinladety uasuenanuudyilinalnaly

a

nsedeuTidmiu (diffusion) WAali3a8ety fuduudaderivesnsiimlavesnarluvas
pniifainInfitstismanssuiunastunuliAnldistusaldoamadlunisuniidias
Tunsrurumsinmavesanvaiiudl 3 nsvuaunis T

1.1 mswesudvetwanual (liquid formation) Aensiinwaussrasinailusening
NTEUIUNITHIOUNTN

1.2 nM3i3esfafureseunia (particle rearrangement) iavaswaafiinduly
fumeuiinisazgrgvhmiifiiuarsvdeduiliouniaauisnfias dadsadlnaldodng
sty

1.3 NMIANKaNYBsasazans (solution reprecipitation) L‘ﬁu%umaufjﬂﬁ”lﬁl

WaSeuisudnuaz NS oAU AU NI AUNSNAM AV LT LAAIRININT 7

000

elelele

olelele

elelele
1

(a) (b)
AT 2.7 Lanin1sU3Buiisuanyun1s8UmasiuU Liquid phase sintering (a)

v Solid state sintering (b) (Kingery, Bowen, & Uhlmann, 1991)
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2. Msiiaavesidsaizian (solid state sintering )
2 Ao a o | a a A
ADNTZUIUNITIUNITNIANS NN n vz N sAad uave Il E1sfelaeazAinaInA1 i
auNAAANITUNS (diffusion) TUUTIMNURIYDIULBITIILANIINANULANA19VDINFIIY
a 1 dy a a 1 dz % dy
NogUUNURIIDI8UNIA NMSINAWEYD LTI TURDUAST

2.1 NMIUNSAUTIAUNURD (surface diffusion) IngazmauazlnsaInUIIaNUR U
59878 (neck) YoIBUNA

2.2 NM3uNIv0IRanaY (lattice diffusion) azpouazknINwaTAtlUSITaEsRD
aUN"A

2.3 N335y (vapor transportation) agmeNaziinn1TszineaInNuilufssesse
UVBIBUNA

2.4 NMSUNTUTIUYBULNTU (boundary diffusion) 8EADNALLNIANNUIIUYDULNTUY
lUfasensiavetaunia

2.5 ANSLNTVDILAVATNIDUNTITDED S

TATUNBUNLNATULEAIAININT 8

mwﬁ 2.8 LanITuUmauN1snea Solid state sintering (Michel, 1997, p 502)
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N lginunsgIuveIB gy

v

1. NW@?ﬁ’]UQ@ﬂ’]%ﬂiiﬂJ‘U@ﬂai UDN.77 — 2545

WnsgIuenaInnIsuTududmdinannimvendndugdguegfeuinsgiu
= ° < ¢S 5 A wa 1
QAEMNTIUN 77 - 2545 1AgMVUATUIAYBITUNULAZIN T TUA L BNAdaUAAL TR

LANIAINITIN 1

A13797 1 aundguendnsagy (wen.77-2545)

%”u@mmw YUIN
817 (1. N33 (31 (W)
N U bRy A 160 65 40
190 90 40
190 90 65
190 90 90

YIAANLATIALARUABIliAuTaLANLANT1N 2

A9 2 LNETIAUAANALARDUVDILIR

) NaTANLARIAAEDY
40 12

65 019 90 3

140 83 190 5
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