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Abstract

This research aimed to develops ceramic glaze by utilizing waste materials from the industrial sector. Calcium
carbonate; by product from the sugar mill process has been selected. Glass cullet is also employed for reducing firing
temperature of ceramic glaze. Three main materials used in this study consist of green glass cullet, clear glass cullet, and
calcium carbonate. In addition, feldspar was used for comparing with cullet as reducing firing temperature. And local
white clay was exploited as the bonding material of body surface. The 32 formulas were conducted for the preliminary
experiment. They were kneaded and made cone shaped by hand. Then, they were fired at 1,100 °C and 1,150 °C with
heating rate 100 °C/h and soaking for 1 h. After the firing process, 10 glaze formulas which melted were selected for
further investigation. Their compositions were modified by adding calcium carbonate again with the ratio 8.33, 7.70, 12.00,
11.11, 15.38 and 14.28 wt. % and then fired at the same temperature as the first experiment. The properties of fired
specimens consisting of fluidity and coefficient of thermal expansion have been investigated. It was found that the optimal
temperature is 1,100 °C. The formula 1B, 2B and 5B have the optimal fluidity. Owing to this research aimed to develop
glaze coating on Angthong clay tile, coefficient of thermal expansion of 3 glaze formulas and Angthong clay have been
tested. Thermal expansion of all formulas was slightly greater than that of the base. The optimal formulas 1B and 2B had
been proposed which could be used as ceramic glaze of Angthong clay tile. The composition of formula 1B consisted of
clear glass cullet, white local clay, and calcium carbonate, 80, 8 and 12 percent by weight, respectively. While, the formula

2B consisted of green glass cullet, white local clay, and calcium carbonate, 80, 8 and 12 percent by weight, respectively
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nuewn: 99 ilunisia 40 °C - 500 °C
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IINKHANITNABBIAINGN1IT19AY 98IN85
wagliasgvinaluitatinll

4. a7UuazIATIENHAN1TNARLY

n1saguuaziiasiziazuenidudunouniudunau
nmsnaaesluusiazeaIu fadl
4.1 uan1sNAaalasiu gasninisuasuda uay

aunsanausald wialu 2 ndudes Ao

4.1.1 ngudesiiiiuAuunalantdiane 10%

Dgns 1 uay 2 d7uUsgnauvediAyund
ATu7 wazAwuiala 90% mudnau

2) gns 5 ddiudsgnouvesiAvunidiien
waziAwuidla ag1aay 45%

3)@ns 6 d1uUsenNouveILABLAIALT YT
waziiuiludn edeag 45%

M gns 8 HdiudsenauveosiAavunila
wagdiufiud ageay 45%

agUimsliiawuidide wasiawuila vaeluFos
nsvaauda angumgilunisw wauiludiidaudu
Fluxing aand1 wagwinldns 100% aglufinisvasuda
\ae Lilesarndrulszneuniaiaives Audluiid
drudsenauiiu Fluxing Agent (CaO, K,0, Na,0) #1380
frhevassazansinivenawiididen uazsimiiila
agUld danandlumsned 11

ansildunaidonansueiudunionay 25, 50 uax
100 Liianansanasudi iesndiulszneunmaaiives
uAaBBuATUBIUA T CaO federay 54.8 aAuninos
az 15 azlidrelviangaungilunisvasusda [10]

uanaIntiannisUseifiufimii wardnwueUang
V04U 10 03 tEnTigaungd 1,100 uag 1,150 °C
pufuanslupsed 3 uag 4 fAzUUUYI¥NINg 0-
1.5

A15199 11 A1 Fluxing Agent ¥aatAwlAald LAwwAE@ITe Au
i waguAa@enAISUBLUR

widla  wA@en  Aududh wea@eauensuslue

Cao 10.11 10.81 0.22 54.8
K20 0.18 0.36 12.73
Na,O  14.11 14.64 3.11
33U 24.4 25.81 16.07 54.8

NU18A: A1 Fluxing Agent Jias1etilaginalia XRF a1

To3a11NA159 1

4.1.2 ngugasiiiuAuvalanldiate 20%

ans 17, 18, 21, 22 uag 24 lvinan1svaasnaiy
fungugosiilduvialanlifane 10% dsdrmuszneundn
veagasmilouiu safuidmuszneuvesfiuylanl
any

agunsldimeuiidides wwuidla Auiludi way
LARLGENATSUBLUA HiNafanTSraaNAraIeYRgnsIATaY

winsldfurilanldanelinasegnsiafeuiley

4.1.3 n15U s UAMYGI wazaneuzUIINgUas

Fuau

nsUsEliuRIvTN LLﬁ%éﬂHsz‘i’mg%m‘?}Juﬂ’]uﬁﬂ 10
gns wnfigaumgdl 1,100 °C wag 1,150 °C muiuansly
1997 3 uay 4 tu Tezuuuegsewine 05-1.5 Funain
ATUUUYBINTTIHNTARANYT 1,150 °C dazuuutiosnii
mmmﬁqmmﬁ 1,100 °C 1&nvios F9019.0uNaaInnis
IN1gandn wazlagavasuiTimunzay vilignguann
[17]
42 wan1snnasIveIn1sUiugnsitianuiann

nmaaaadosdy

HANTNARBIYRINTTUTUEATTGRNLNAINNNTNAG DY

1%
v A

lﬂgl v v
Wosdu lanasall

4.2.1 gasfisinsviaeudldd

mﬂmimaaa%wﬂugﬂiﬂu Mg nau A, D uagngy B,
E Ansgiandiuusznouresgnsi 4 nqudest laififi
ftusiduduuszney eiidesnnivauamiioudsiuly
W1 4.1 Ao Auiludnial Fluxing Agent HaaninLay
wARY uaziAwuila
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1) nqu B gnidenlunaasuse tdesainnisld
assnuszlevianuaaideunisuaiunuinndl nqu A way
ngw D

2) usilsitiennga E 1esannlvinandrofungu B us

Tgaurlanliianeannnitdudeniiiesnagu B

4.2.2 Amslvada (Fluidity) vaengu B Aiasien

Fnslviadh (Fluidity) vendu B Tesesilddadl

1) M3nfigumgil 1,100 °C gns 18 fld1nnsivadn
ffouningns 28 Aldiawuiadiden 100% fualiifians
vasufnazlnadiveundeuiniigns 18 filtiawuiila
eannufiddendian Fluxing Agent 3nnnitudala ud
ans 58 ndulmadaunniiuld wWesannislédiawufiag
aosvdariuiustnias 50% TWnanslnamifiunnifuly

2) Mswnfgamgdl 1,150 °C gns 18 fldnsluas
iy wansitgamgilunisiingaiuly diugas 28
uargns 58 luluadh 1esangamadnmsungaiului
Tiuadouifion uazliiinnislvad

3) 9109137991 7 g3 1B waz 28 fldnnsluadves
\dou 4 uag 6 Wwufwns muddu FedndiAsstudins
luadivenadauluuide (18] agsening 4.2 - 5.2
\HURLINT

agUgamaiifvuzanlunisien As 1,100 °C gnsi
winnganlunsiauilugasiniou fie gas 1B uazans
2B

4.2.3 ArduUszansnisvenedaiiasainainudeu

Y24ngu B uasius1mas

a3U1A1 COE vauafiou 3 gns frrgeniwauile
Au819993 FImundnnIsuas A1 COE vaundaualsila
sniveaionszilos (191 ilelitunuoglunnizussdn
LAYanNITINUAIVOILATBU LAD1AT COE LARDUNINNTI
Honsviles 5ewing (3.3 - 4.6) x 10/ °C 9z dewals
WABURAN5IIUE [20] F991nen5197t 9 Tuanuiseden
COE v@4iAfaugInd youilonug1mas sewing (0.114-
0.128) x 10%/ °C Fe8ilaidmaliiAnndousiusa

4.3 NAARNATOUGAT 1B UAzgns 2B vuileusmas
fifunsudos uazwnfigaumngdi 1,100 °C
NANTIITLULERS Wudn ladfinssushveaeden
Fan1531us wuneds n1siiRaedouiinisunnatsauu
Aot Tugudl 5 nuin deugns 18 dauaadlugy 5 (n)
Iidvfiv waannsldwnaifeunisuaiunagliduniyu
drumdiougns 2B dekanslugy 5 (v) Tddueeniden
lesandiudseneu Cro; luavuAadideavinlale
wioudiden Fdlinunssuiivenedau lnendnnisuda
A1 COE wanadauaisiiandn COE vaabonundaiiie
nsnaadniies e COE vasannadoudidganinfu

919119959882 4.61-5.27 dondauisaliiluaisiedau

1

(n) (W)
U5 (n) \whougns 1B uulileAug1aned (v) Iadeugns 28
vuLllafueamead Wi 1,100 °C

ag1elsAmu A1 COE lufiunnsgruusiduainisg
Wisuieguan msnageuiilaazilulgau wu COE va9

WWABU WBUNU A1 COE vaatilanseiUad

5. daiauauu

nsUszgnAlgnInuAalsunIsuaiue uagtAwiialy
wdoulgsnfind uenainazdrsantymivezain
AMARAENNTTHIE SaigandunuNSKEnIATaUYIEn
Bnene Beasuld Muandlupsed 12 uaznseil 13
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A13NN 12 FunuNSWEngas 1B

A19197 14 LWTBUTBUTIANINEYRIENT 1B uag 2B

ans 18

318015 IR waNIY v 3181
Frudld
(um)

winla [21] 2.05 vw/ilansy | 1.00 Alansu | 2.050

fuynlantiane 0.80 uw/Alansy | 0.10 Alansu | 0.080

LAALZENASUBLUA 0 uw/Alansu 0.15 Alansy | 0.000

\ndosuningiu 11.16 vi/dalus | 250 §alus | 27.900
ol 22.32 U/l 250 Falus | 55.800
AT [22] 45375 v/l | 3.00 alus | 136.125

311 221.955

378013 591 (Um/Alansu)
asidauLsIdn [24] 328.00
gn3 1B 221.955
gns 2B 221.505

gasunzanlunisiaundunievuuiilonu

81904 Ao gns 1B uaz 2B Aanslupnsed 15

A151971 15 dlszneugasinaunduedould

nugwn: viheelii (Unit) = Aladad/Aalue x daliiiii
WAy 3.72 um/vdle [23] wagsianduanilanldateaauainain
159915989

A130 13 AUNUNSRENGAST 2B

ans 2B

378013 GBI o 3901
Uil
(vm)

1.00 Alansy 1.60

wAETen [21] 1.6 vw/Alansy

Augnalanldans 0.80 vw/Alansu | 0.10 Alandu | 0.080
LAALTE - . - .

. 0 vw/Alandy | 0.15 Alan3y | 0.00
ASUBLUA
\dosuningiu 11.16 v/las | 250 §alua | 27.90
weulih 2232 vw/ddlas | 250 Halue | 55.80
, 45.375 v/ o
AT [22] . 3.00 Falag | 136.125

Falus
311 221.505

wnewn: yhealii (Unit) = Aladad/glae x Al
Wiy 3.72 vm/vidae [23] wagsiandusnilanldateaauniuain
T59ufIena

AUNUNIINARNATIATOULYIIHINENST 1B uazgns 2B
Wity 221.955 uay 221.505 vw/Alandu sudidu 1y
mMsfumnnsifieseileluiesfoang desaune
asedeuwninildlunainisian 328 vin/Alandy
[24] FansiU3suLiiouduyuuesgns 18 28 uazans
indeuluviesmann dauandlumsnad 14 gas 18 uazgns
2B fisrananinarsindovluviesnatn 106.10 uay
106.55 un/Alansu aud1du Jmsieiladndaiiy
duldldlumsdininueaieunisusiun waziaviio &

Usggndldlunisudnansindiouwsndinla

d@udsznau (%)

zjmﬁ . . A Aurnalan
umla  unuded . CaCOs
flany
1B 80 - 8 12
2B - 80 8 12

a1

Forauouuziiiady Tunsauignsindeulsiian
COE Wowauiiotdasfunisiiniadousiudi e
iuady (Talcum; 3MgO4SIO.H,0) 339z daeliadeu
\w573indiAn COE das wastiesninilonu deavdemali
Fuarueglunizussda (Compression) ann12zn1siin
LARDUSIURA [25] wasiudam (Si0,) luilofusmes
ieuinAduUsyanansenefadesainaiudeu (COE)

wavaINabiA1 COE Yaaiiafuiluininan COE ¥amaay

L@NEN5819949
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