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Abstract

Clays and stones are the natural resources that limited in its resources. The strategy is
nescessary especially in the near by future. The utilization of clays and stones have to by
under consideration. This report is mainly emphasized on the utilization of source type of

clays and stones in the ceramic industry.
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sudraflunann (tubular) Aauanslugll 2.2 lunsin W lddselamiisnannsnld kaolinite lu

s Anlan wae ldfanld halloysite Tuanugsfinieiliiasainiasaa¥iaaes halloysite

¥ a o

AnaAan1IUAR289HARTUSS non-uniform  shrinkage N lENARA IR unadny

v
1 o o

Halloysite Aagnunluludlusiagaljisen (catalyst) ludaulugy Aariunisiiushunnld

o

% o =K K % s ?/ v dl v A o k73 24
mmmmm‘im\mﬁwmLLmuuu"] ML meﬂmL@@ﬂmmhﬂ?ﬁmu“lummmu

2)

7171 2.2 uanegilseanmnuzaed” 1) Kaolinite 2) Halloysite



HANUSAUINILITENS (kaolinite) Lsynavisiae 46.3%Si0, , 39.8%Al,0, UAZ
2 y

13.9%H,0 wsilusssugfaasusnuanainudniansisznaueanlasdaas Fe,0, , TiO

Ca0, MgO , K,0 uaz Na,0 tziluag Auiuilanannivesdlsznaumianiaesiuanaesin

'
o o

nannivasAilsznavaanlasndAty 8 fadaeiu Aa SO, , ALO, , Fe,0, , TiO, , CaO,

MgO , K,O uaz Na,0 Asanslumngei 2.1

A - = = )
AT 2.1 LAPNANALTENALNINIANTRIAULND

Grade Standard Porcelain Remblend

producer/Country ECCI (UK) ECCI (UK)
Sio, 48 48
Ai,O, 37 37
Fe,O, 0.65 1.0
TiO, 0.02 0.05
CaO 0.07 0.07
MgO 0.30 0.30
K,0 1.60 2.0
Na,O 0.10 0.1
LOI 12.5 12.1

14

anesflsznauniuait amisnuenlfiemauAuAN TR DIANTTR
uwisenisesnusenanalsl i Bunuees K,0 uay Fe,0, luAuaq Remblend g9n91
Standard Porcelain uaziefifufasennlaffaulndifasiu vlfarusanannlidn
ANABNFI YRS Remblend Fnn7n Standard Porcelain waziiledanmulefifusiaes Tio, uas

Fe,0, 411130AALA1 169151 Remblend Wagl%&7ARIN41 Standard Porcelain Ll

Aua1qnaanlaseaseniug1auaag Si-O tetrahedra fiafulaaaE1an

\ugaumned AI-O Octahedra Failulassaiiaiadias Inaszudeduanalansaudonag

'
a o

vinliRuInANA N HzIazAIANTRNFANSTW NaN kaolinite NaNysnllaiiansladan
sednedu aziflu kaolinite Maeaselizenal widmFuAuang llite szud1edu TOT gn

dansaainunaiien M1l lite nusedjisaaillfitiesnda kaolinite anAmnantiAdeil

A9 szl miaNnAu19 kaolinite ANNA19NINAUANA Hllite
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2.1.1.2 AraantTEntentann’

m'a‘ﬁ/]'a‘ﬂu@m@mﬁ’ﬁmwﬂﬂﬂ.ﬂﬂwsﬂmLL';"ﬁu‘m'J@:‘ﬁ')ﬂﬁlﬁwﬂm&mmﬁﬂuﬂﬂ
oa X a 4 o & "2 M v ) . ¥ o A
@‘m@mumsﬂ@\j Lu@ﬁusﬁ\jmLL?muLM@quuN@N'ﬂgiﬁﬁW@@NﬁQﬁ' LT AUIA gﬂﬁ'q\? UINUNYITA

ANVTLLLULRBAY

'
va a

1 TuaaNTENEATyrIndunie ezilaanuingdesiuauasis
Y = . @ A g )
AIUANIULEY  (plasticity)  ANWISUINHAWAS  (drying
strength) ANANNNIILANILRELBLLAUATNIUAFAEBLITS (drying

. a (=3 = & = o dl 4
shrinkage) ~ Auinaziasnazliponumiien  N1IuARLHaW
wnndnauwdaney uazauamnsalunisuanilaaueiyaued
AulnazidaaazAndLdaney winanTRfuANaNN90 Y
nsuanilatueyya (base exchange capacity) i &mdiius

L, Ay = v
kaolinite HANtatN NIz IuNNTuNLNIBveyyaUInlulATaase
Tnenamiznan  kaolinite 1sgnaaziiaunsouanilaauayyals

A Nyve & &y - oA R o '
LNE @ZmﬁiﬁﬂuN@ﬂmim@ﬂuﬁ'mw?'ﬂmﬂﬂsﬂuqﬁL@ﬂ‘ﬂ'ﬂ\uLﬁ'W')ﬂ three

'
yala

layer @4 kaolinite AaLl37HA

b

1 a a 1 ZJ/ [~ [~ 1 [~
719 AuenIRuategUsne Aemdunsenan iuueiy Wunaen aan
ﬁﬂﬂmxgﬂ'a“'wﬁt,iﬁmmmv‘hmmmmmc-ﬁ“qsumLﬁmﬁuiuﬁﬁiﬁ
stsananazanaznaulfife Tuamenglinduuiuazylinis
o A @ v
ABLUFING bi11FIU
PminuarAuuLie uanliiewmauteanug i lunsaetfaune [Wineuw seey

nanlunnnaznau
2.1.1.3 AruantAAIuAINTaY

dl a Vo o ¥ 4 dla g 1 3| ZJ/ a
Lmmumqimuwmmuﬁmm@u aglPnanAnTRLLNTa e T URa UA NI HATRS

)
=
Zo
Zhe

NIRRT kaolinite

>5560 C >850 C >1200C

ALO, 2Si0, 2H,0 25> A1,0, 2510, 25> ALO, S0, "> 3A1,0, 2Si0,

Kaolinite Metakaolin Spinel Mullite
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2.1.2 malfdsslanifunnalugaanunssnsing g

2.1.2.1 aRAUNITNNTEAL

v

AurnnnARlaiNaney  50%  gnunun i lunsuannszanEdnil

Anadns  Iegldnanluwtanszasiazdaaaaaunolsziind 30%  aiinngldmauanan

'
A = o

NIZANHINEL ARG UNNINRRALNIIZINAALIAE YNNI LHeWsuAUNsdEeld nnsiden

'
o a a al

ﬁwnwmLﬂmmqmuﬁlumiﬁﬁﬂizmmﬁmmn@mzﬁmummﬁmmﬁumqﬁ@
a dl ] ansa a o dl dl ¥ o
- mu‘mqL@@ﬂﬁ@ﬂgﬂimtﬁmm@u"] Nldnnszmae
- Auanan N e ANEaN N
a - P o y A a . .
- mumwmmuummﬂuﬁqmwu ANHITD RN M LARDLEINAN high solid
content M MALIUNITHARILT) (high speed production) a1 ANNMLN

PRINITLARBLNYNHBIUAZANINTILUINTZANHNANLAND
2.1.2.2 gAANANITNENS

Auaagninan Iidusafuneiuntiainizlunisiianssssusfuazang
duaneif lneldidudounanlu Latex 1ivein A nudieunss (strength) NAINNUFENNTA
~ . . P = \ o a o o = &
Un (abrasion resistance) WAriWNANNWISLUY (rigidity) tmemurnanldargnizaniiy

2 UUUF2U A8 hard kaolin WA soft koalin

Hard-kaolin fufua1affiaanuudansendn soft kaolin wsigaundn flint kaolin 3 flint clay
. = <3 dl ] o .
hard kaolin HAUNTATUIALANNIN Gnq%‘mmﬂiuﬂ@ tensile strength 283813
vinlinusanis@nanauaznisgadn daulug) hard kaolin gninldldlunns
AR footware WA cable covers
Soft-kaolin  fluAua19NRAMNUNNIBIAIBAINRTILIAIgNnt Idd uFunnsuEn
HARATUITNANEAUEUAY  UsFiaenIsaNTEN N ALNIMUNIUFeNII AT

v floor tile WaTWAN soft rubber
2.1.2.3 gAAMNIINA

a A o Y @ o = X

mumqmmmﬂfnLﬂumummﬂu@mmuﬂﬁm HAUANUR AN
dl ' aaa =

- L’ﬂ@?;lﬁ@ﬂgﬂitﬂl,m\l

- 9§ high covering power

o

AruaNtinsluasansiasnig

D
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- 91AgN
N il
- dqaanUTNNeed pigment Al
= A ¥ % dld
- HanantRsIuNIINIzANsania
= d' v o ay v a 1
Hosnnsnszaayniainde  awwnsaldlunisvindlévanaailn

g
aynpvwaneuldnand@niasig Auldan  eaunpsuInazBunld

naN AN ARIN17ANT LN

7171 2.3 uansgaaunssuAnisiAuInn I duingau®

1) gRAUNITNNTEIlE  2)gAAnUNITNIATeNqaiwsl  3) gRanunIsuinesX
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2.2 AULALED

a = o a | ] ' = [l a
ﬁuLﬁuﬂQQﬂquqﬁlmu@‘m@qﬁﬂﬁ'ﬁ'mLsﬁﬁ'qmﬂLﬂu@quﬁlﬁfy Iﬁﬂmﬂqﬁ'LLU\jLﬂﬁ'ﬁmu
= ¥ o o \ Ry = Y = o
LMuﬂQiMLMquﬂUﬂqﬂfﬂ\jqu [ 39 \T'TLW]E‘l@\?ﬂqﬁ'ﬁ')qg\lL‘Muﬁl')h\”ﬂ@\jﬂqﬁ'ﬁ')qﬂ\lsﬂqQQZL@@ﬂﬁbﬂ
. ~ Ry o = = o = )
plastic clay M?@\Tqumm@\jﬂqﬁ'm\jﬁqqﬂ\lLMuﬂ')LL@zﬁqqg\ls]_ﬂ')@ZL@@ﬂﬁkﬂ ball clay Gﬁ\jﬁluLLE‘lﬂz\jqu

o a A < o A o ~ a N A
Gm@d@ﬁLLuﬂm@M@ﬂﬂ@\iﬁuuu"] E‘l'ﬂ\?ﬂqﬁ'ﬁ')qﬂ\lﬂqumﬂ\nﬂu'ﬂﬁlLWFJ\?GLQ (ﬁuLﬂuﬁlqmﬁlmuﬂqﬁ'

NARNARADU®  Porcelain FasliAanua1anInnIauvtiean 1 lun AR NARS et

| '
o

Earthenware) u@ﬂmﬂmmmqﬁqﬁ@mmuum%uﬁﬁmﬁﬁmﬁm@mﬁqm Y NIVARNEN

£
A

NNIUAGY %ANSUAUTRANTBUVTENNANDE TuLiiasy

uaaLAatl (Ball clay) Waswandmniaas (Plastic clay)

1 American Society for Testing & Materials” Lay Industrials Minerals and

'
a a

6) g ¥o ©° o o A Aaaal a a o o P
Rocks GLMﬁﬂ@ﬂﬂmﬁQﬂN‘H@GU@@Lﬁ@EI AR mummmmmmi@ummﬂzﬂu@g mmmmum@;q

Q a

14
=®

prmudsusafloudege  emudalidfanty  Auneanatiesdilsznenaes  kaolinite
NN 70% ?mﬁqLmﬁﬂiqﬂmz"ﬁuﬁuﬂ?mmmm kaolinite uazAuAethluiley veaAae
gﬂéu"m“uﬁumﬁmmﬁwﬁq

Ball claym . A sedimentary kaolinitic clay that fires to a white colour and
which, because of its very fine particle size, is highly plastic. The name is devived from the

original method of winning in which the clay was cut into balls, each weighing 30-35 Ib. As

dug, ball clay are often blue or black owing to their high content of carbonaceous matter.

Tuneergnfinisazuen ball clay 8anu1an plastic clay lagldUsunomes
kaolinite \{udAty Aumieanfl kaolinite uNN9N 70% Fendn ball clay® Awwmilendi
kaolinite AMNI70% 38IN47 plastic clay ansuziallees plastic clay Afnaueawrasl 1y @
I a = rdl j a = [~1 dl v
nawmN  ansaunsandeiuluiion  AruwitealazANULIILILHaUN  nate9LFun
kaolinite T plastic clay Andnluueapavinlidnlsmnguasninandueamat wazaAN

Wi us9RIHARTUITMALNN AR A8 plastic clay AN IBSHARSUTTINARRaLaaIAAET
2.2.1 AUANHUsLATANANTAN I aasRuutien
2.2.1.1 Iarea¥auazesAdsznaunnanail

AULIBALAAEILNAAINNITNANILAZAZANFIUD disordered kaolinite TUIALAN

Nelzuriudalas  wewsuesalalud  lunn  Aoanduazanstsznaumnfueu  unal
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=l o Ay e g 0 _ v o . e
U@@Lﬁ@ﬂmi‘ﬁ?Q@?q\jmimuuu'ﬂu LLE‘]@\Tﬁﬂﬁ'zﬂ'ﬂUVﬂ\iLﬁﬂ\m')uﬁlﬁfyﬁlﬂ@lﬂﬁl\jﬂu kaolin ANNINANI

'
= o

NuduaaAaed kaolinite uasALlsznaunanidAey fvFmaNaRnAaT TR o Fus
2199 kaolinite ludquilsznauazanas LL@zLﬂ@ﬂ%uﬁmmmweﬂmﬂmmLﬁ'm"ﬁuv‘iﬂﬁ@mmw
gpamananiraddeeninuearad wiesdsznevlneialuaslivilanssznewic 8 faly
AU lunsiueawnadvzananaaniaagunldoumazlfnnudaydunlafidusd
walalwd lunuazpoend LWiqzﬁmm@fqmugmumﬂmLmﬁﬁﬂiqﬂguﬁum a9ALlsTney
vmLmﬁmmmmmﬁumwmaﬁﬂLmﬁﬁﬂmqﬁqﬁ@g’ 9 fiapa SIO, , ALO, , Fe,0, , TiO, ,
Ca0, MgO , K,0 , Na,0 uaz C luyenfadanannfaesifudues H,0 Faeiilesaniing

ABNIIVARILAZNITANAALNAILLNY AILAAG MIANTG 2.2

AN9799 2.2 waAsesALlsEnaLnnaAliaed ball clay wa plastic clay™”

Grade Hywite Superb Hymod Blue Mae San Surat-Nakornsri
Produceer/Country S. Devon Dorset Mae Than (TH)
ECCI (UK) ECCI (UK) Claymin (TH)
Sio, 49.0 53.0 60.4 49.7
AlO, 32.0 31.0 25.4 31.05
Fe O, 1.1 1.4 1.2 2.08
TiO, 0.9 0.9 0.5 0.22
CaO 0.2 0.3 0.3 0.22
MgO 0.3 0.5 0.5 0.36
K,0 1.8 3.1 2.4 2.41
Na,O 0.3 0.4 0.3 0.17
LOI 14.0 9.2 9.0 13.66
C 2.5 0.4 1.5
Kaolins 70.0 57.0 41.0 50.7
Mica 19.0 33.0 24.0 22.5
Quartz 6.0 8.0 25.0 9.7

AINANTN 2.2 Azmiud1AumianaunInAANNIaEea AU FA Ae Ay

Y o a

189 S.Devon , Surat-Nakornsri , Dorset ka2 Mae Than ANNA61 (AU1e9 S.Devon anLilis

UaaLAR A195UAN 3 WA ARd A unagRNAALT ANNAITRENN)
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ANAIAUTENALNILANEINN HLIIAHNI0AALAADIA N HTUT LA ATUANTTR

°

v a a '

209AUIAATH AUUINIUR %SI0, §3(ANAIN 2.2) UA%SIO, NHANGIHNIAIN free silica
= o )y . o ~ = )y
falnavialilin free silica geuualiuansnruiiianazanas 11asd1110AALA IAAN
o dj 0 a ' = = & A .
avAlsznaun1aAiiladn Auudniulaauuiaatasnd1fu S.Devon , Surat-Nakornsri
LAY Dorset
v a a = % = [~

%AL0, f1lAgeRuTuu T azuilen ANNENT ARINUTILIS LazAIIN
NUINHINAU AINAIFN 2.2 RIFNNITDATAAIANNIATIEN AN AN LAZAINH
nulnaassulssail S.Devon > Surat-Nakornsri > Dorset > Mae Than AN&a6L

%TiO, WA %Fe,0, Miaassail uanlilsmeuvsaninA1dIasnuLie
U e ulfingis Tio, uag Fe,0, azvinliidnasaunaiiazaandiansdaiiluilom

o 13 o ZJ/ A ya o o a o I's 1 a =KX a o

wnlun1stnnn enu fatiulunisidaan Maud 1S uNARA T LAA LI N ARIN NN UA

%TiO, U8z %Fe,0, 13 1y Tunaniusinsziliewiia Granite" tnatlnd TiO, < 1.5% waz

Fe,0, 1.0% lusiu
2.2.1.2 ALUANTTANINILNN

YUA AULUTEINUIUIARZLAYANINNTIAULIT IUIAUDIABLUTEINAY
= ] o [ dl dl dl a g
avpaauanFNtulU s nULazn At aeiR ATl
99UTF SUNAIAUNNLUNINAANLUNAIALAN NN 1T aUA R
1L ARUALAZLBEANINTUAINA L
= a = a = = I Aa a = j a
ANNLTIEN AULUTEINNANNMTENANTINAUTY NITHANALTad T Tuia Ry
thuazdoslin1sauglaau
o dl % a a a o % 1 o g o 1 dl A a
NNTUAGILH AL AULURLINNITVAFININ LR LANANNAUTUA L LA N LM TaT T A
a = ZJ/ ] a = dld . % o '
TRIAUMTHENINY 1 AmTiaaid SO, g9 NIuARIAzAININ U
a P - p~ o ' @
Aumtlennaunsdasluasfilsznaugeaziinisuasonin aenalsf
And lun191 1 M a s Tudia Ausluis g nnsnlfunisus faaesiiie
Aunanlran1IvasaNmuzan e
& \ aa - - @ a o S a
ANUELssAouIN  UnARuudEoazdA NLiusnlaniegendiauang 1ie
P ldnanluriafuily Auniaazdat A NAI N LTI
HARSTWT ToaannNIgryidnLiesaInnIsuANIN eI ARA TSIl

~ dl o
LNNUTUEHNNTIARARUEINE
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e

2.2.1.3 AnuaNTRAIUANTDY

e

Aumtlenariamantfsuanuiaunindiiuang  Welafundsnuanny

Y  a p a A A a0 | a A a N A
ﬁ'@uﬁuLﬁuﬁl')@zmﬁﬂqﬁ'Lﬂ@ﬂuLLﬂ@QW@‘mwﬂ”quﬂqqﬁusﬂqqLu@ﬂ@qﬂﬁuLﬂuﬁl')Nﬂ?qu flux

TuideRugandauenn i inisfadiseluiumiaanalfbuaziiand)
222 mslddsslagunuiniiaaluansIunssueing )

Auwtaagninundidudounanlugraimnssuamsindudonlngy - Taeld

1 NN AN AN UTUA LT IR U AR T F95d

- fqmmummm?mﬁuﬁw,m UBITIEILALLATENIT A
Tugpanunssutaumiangninanldludaunanaasidanuiii 20-30% uetl
o g a o I's g % as va =
Aunstugaenaninet TunsaugidaeRsmunn ayldhumtlanlszanng
20% tinadae lunns lvasaredilasnu a1 ldauiaanInzasasnwlilingy
o 1 o o [~1 % A Y o a o I's A ] g

azlnadalin ansazdusautauwsaldnandusimunsaliainisatiugl
nanAuatle Tunnstuginaandumouiuiien 1 nastludoaile azldau
witlenilseunns 30%

- @‘ﬁl@ﬁﬂﬂﬁﬂ\lﬂ?&ﬁ'ﬂﬂ

Autlenaziludngavnazdanangaludaunan udaliaaumiaain 1y
X wsmas - Y . o o
awnanaugl18n Tianuudsusauninszidasisnauruaznasiun ¥l
o 1 v a a = dl o d” 1
waniinszudenisauding Inslnfsunamuuiaanldlunisiinssiiieet)
T4 35-50%
- gramnssNgniiae i
¥ = X ¥ = =2 9 = o '
gnéaanininsaugildaanisnas afasnisaaumtaanin Tnevialilas
Tuiaq 20-30% eiiauatiiuEunns ALO, NHluAwwtaauAazFn
- QRANUNITNLATANEULTIUT
nstiaumteaN M ueTesgaiusiasuansnsiua T inaesqsine w
Sanitary earthenware azldAumilannanluile body 22-24% , Vitreous-
china sanitaryware Mauwmiaqnanluiile body 20-30% wazlu sanitary
fireclay ldAuuilaananlu engobe 5-15% Lilusiu

- BRAUNTTH electric porcelain

AnnseanAnwnienluiie body Uszunns 18%



uNn 3

QA 1 1
STUINANLUNRILT

3.1 UNARULUNLNDDARIUNTTNUNYIU AU 281119

uasAumilitegnanunesausnu s-ﬁh\mgu?LquQulﬁm@qﬁquLLﬂmqu 2}
Aunauuia a.uiny a.a1119 ﬂgiu?wmﬁﬁmmnmmLLuqéﬁvamﬂ 545000E-548000E U4z
1983000N-1987000N uuumuﬁgﬁﬂ?:mmmmmqu 1: 50,000 TBUHLTANINTTZ2 48441
( 2.aulmy) meLLéﬂLﬂumummLLfﬂ'aﬁ@m’Luumm yesiaey luionziueenaemiie-

o a U
AAUANLALN LG

A o A | a = A '
gﬂ‘w 3.1 LL@@\TWH'TLMN'ﬂ\ﬂJ'ﬂ\?LLM@\?@%LM‘HHQL‘Wﬂ'ﬂqm@qﬂﬂ?ﬁ\ﬂuﬂmqu

ANNEIRANEUMATLIIasueuNnIg udutwinmsnaduiuAumuig
TunugAwmadisies dailsvneudoy Aunae Aujuuasiuauniu seiusaniiugansuaadn
dl % a al =3 % a g o a
Felsznaumeiunse@ni-uas Dadimnauss Funsedledind Funsenugiv uas

duwinitialsTalas  Fepnadudusunidesuidanlunes  lunsdsziludiunudnses

a = ' ' S a 1o [ % &J
mumummmLLmmeuugﬂ?:Luuﬂ?mmmmmamu
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1. quna Ausn wazinn agafia’”, 2530 Usuifiuunudisasuuiainazi
(Inferred reserve ) UB9UAAAALT MILAILINILANINNTT 300,000 Fid
A Anzauns ', 2539: UsziiudndueaAatidnseaninngn 3 a1usu

2.
3. 3wl TrBona uazldmnd Adlannsan™, 2540: iszidulfunudisecuy

ANAAZLLABILBALAREITZHNN0L 39,021,542 LUATNAL

917 3.2 uansduaasRuUiaaNAnaAUAUTWHEY
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3.2 wuadnudtNuAe-naulnl a.wine a.a1d1e

I a a vy . | o 1 =K aa 1 ]
winsaudtuide-neuln Seldlsnanunisdnedannsstiinauradus

waznsssiiiuifinnndnsas winuumasilainasinaunldlugpavnssuetafinuga

3117 3.3 uanunasAuATuiade-nauln

- ox

3117 3.4 ugnanasAuade-nauln
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3.3 UWWRIAUUNILAL Pottery Stone 121119A1 2.ua%UN 2.81114

WA NTULASHARAUTIILAY pottery stone  ASLANTAIAIUIAANLS

peaguanledn visanntulwenlunsiidnsdunnideamiiatszann 1 Alawns Ty
ieall Afuan eudin ad1te UBniia  558000E-558500E WAy 2047200N-
2048500N LUUNUWANHLSZINANIAZIAU 1: 50,000 TBINTHUHUTINNILAIN 4946111 (8.UF

1) ANTWUMASLSFBE ULEanLaN TinIsNARAWINILAL pottery stone BtinvsaLiias

3117 3.5 LAAIAUINILAY pottery stone UnaaLNLN9AN

'
ol al '

aa J ' J @A ' ¥
sstiavenunasusreaaniedn  ifuiulslelasdengdeundumandewl
a a a a g o dl a ' &Jd ] a
fudunu Funsauil waziunsetleind Sefiunaeiidong ludasinsueadnneunans
(Agznard FugarsnuuazAsnid aun14n5.2528) N9lsviiuifunudisashuanauay pottery
stone TauMadLNNAREUsERW BR AN saAs
1. anad lamyms’™”, 2535 © Ausnuaz pottery stone dszunng
35,750,000 #ii4
2. newAsugasiimen’”, 2538 @ USunnuddrseadussiuiFunouied
(Indicated reserves) 35,750,000 LuANAY
3. ama ey uazfinug Uselwmsena’'”, 2540 : Auang 3,267,187 Fiu

WAL pottery stone 6,662,500 LUFATNFU
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3.4 UWWRIAUTNILAL pottery stone ARENAULTUAN B.uA%N 2.8119

v
o

pasNauleAduunaeRuIILAL pottery stone ﬁmfafguuﬂfammmﬂm
[NgeTaenasNauaA agrngaintiuilnedn a.0ua0 a.udun a.80199 Tl ludaldnng
Anzdunanidaauilatlszunns 3.5 Alawns US10ANA 560300E-562900E UAY
2044600N-2048600N uuumuﬁgﬁﬂszzmﬂmmﬁmu 1550000 VBINTUUKLTNUT92974
4946111 (81Lnaudun) Hanmgidszmailuganangmansiaanguininzdieanideamitle-

' a U
AZIURNLRLN LA

7117 3.6 LAAIUMANALINIUAL pottery stone ABaIMaLTTLAT

AuaaLaz pottery stone wimanniiulslelasunsnoeuduiuauanye A
noeuil funse washiuugamesidounaunany uazlainisdssiivliunnusdnsasly
o/ &I
S

1. ama uieuy uazfinug dselwmszna 2540:" 1Funudrsashiuang

9,562,500 i WAL pottery stone 19,500,000 LuFTF

3.5 WKAY pottery stone leitle m.LlaIN"e B.LaUN 2.81114
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3.4 uuA4 pottery stone 1ulee m.idanne 2.uauN

\luumaa pottery stone aunaLan seattFoniuldnes Tulide fides
118 24N 2.81179 BELFIUNNR 566600E-566900E WA 2055300N-2056200N LUK
pHdssmAnnmIdol 1:50000 TBIUNUANINT 52909 4946111 (Bunaudvin) Hanw

pRUsemaluiivanrunndnagTaiuEaNgm i unaAnzduean

a

317 3.7 UAAIANBTUZADY pottery stone unaliils

BTN UMAIULS AINN194199aNWLIN pottery stone ﬁwmﬂuﬁugmﬂw
sz intermediate rock (81aLiluuand ls) ﬁmummummﬁa ezl Funoy
Fan1anansazasiianmeTen Lm@ﬂ@ﬁuﬁu%ummﬁumﬂﬂugmﬂW-ﬁugmﬂw
gAafiaumaua LAy u-iunznaugane fidaunaunaatavivat) iy

HuiniilelsTalas Huiniilauaunlas dunspnugunin: fufunu iuluiasiu e

nstsziuFunudnsasldinislsuidiugsil
1. wieddmnd Indana ,2534"": Uszifiuumas pottery stone wutiAAAz LS

7,397,000 LuBITNAIL
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3.6 WKAY pottery stone B1LNA912 A.1NUKIA 2.87114

dluumas pottery stone feag#l m.fumam 8479 2.81U09 L3NG

a

595100E-595500E itaz 2061400N-2061850N uuumuﬁgﬁﬂ@:mﬂmmmqu 1: 50000 284

NINWELANINT 72979 4946111 (T1l1le) anwournNysuinAiluiuanian

gﬂﬁ 3.8 WARALUAY pottery stone 8. 419

[

ANBUENNBTEIN UVRILITRIUMAY poterry stone T lwhiulsTalasMsu

v
v v A

waaiunznaugansuasiniduiumuaiy  dunaaileiniuaziiunsauy  uaziv

[ %

enaugAABIYasUTT Annslssiiudnaninaas potery stone unasiiaail

1. 3511 Tndna warildmnd A3lasnnsn |, 2539"Y: iflunisleziluFann

9

WIAN99992AUUINULNT (Indicated reserves) 1,781,314 Lp3NF
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3.7 WUAIAULUNEIFLNULRAN B.LHD9 2.4114

I Aa ﬁd dld a [~ A a = ] a I [
LLummuuumuwum?Lﬂmﬂumummumumm 2 1Tnnd weiulszanu

'
1 v ' 4 4

2 Alalums U3nLInNFAeasiNuyianaae m.1waed 8,158 4.811019 LiFnAnm 543800E

U q

1 v ¥
a o

WAz 2039200N  iiwuiassssasitinuimnls A luwben o188 a8 1Rte
544350E Ay 2037250N ULNUANHUsnANIATIEU 1:50000 TBINTHUHLTNUIG 89
48451 (8nededns)  anwgidsaweiiluinuegisnadansuinz Suaanaes

[aNNUAIa

317 3.9 uansAwUTEauaI LR

Aumienresunastinueenunznauiazan o ludn ez iiunswn AN
(Lower terrace) 184AzNAULAABINATUTT AnNsilsziluBunnusdnsesaasmumilaaunas
XX
NAIH

1. quwa Auen ,2529"": tszifiu BuuAugdnse 10,000,000 wWsiENFU

2. Nuskide FA15INNA, 2535"" Usziluaumiiengnses

539,136+1,041,390 = 1,580,526 LHBITNGIL
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AANHUSUALAMANTAUDIAUUUAIAIATYIRIRINIAA1L

4.1 AULNDARFIVNTTNUANIY B.UNNE

411 ansouznalyl

i v
v o A a

a p~ ' @ a aa s PR g a p . X
ﬂumumLLNVlﬁuLﬂumuVlLﬂﬂ@@‘].l’ﬂ%ﬂ‘].l@ﬂ1%f§l UANUMULINA AUDIALLUNUE VLRI

o o o aal =) & a o o | v @ v g va
13J[§1’1\1ﬂuu’1ﬂuﬂ HAUNIRUDNIEN Lﬁ\lﬂﬂu@‘]_lﬂul,ﬂuﬂ'ﬂu 13JLL°1|\1 @qu?QImNﬂUIﬁﬂuLLmﬂﬂﬂﬂ

aniuld anmisquifivdaetramimiesainisoudeaueantiiiy 4 nguaudndsng

[ %

A
JUAR

=De

a a al
1. AULMULEIATI (MT-1)
a a al o
ALLULEIANIAT (MT-2)

a a al
ALLRULIANT (MT-3)

RS

a a al
ALLRULIRUNUNT (MT-4)

MT-4
MT-1 o
. . . RPN

(35 Rie]

A o a a = ' A = o A
gﬂ‘w 4 1 LAANAN U AUDIAULUULIALNNIUNLA LA UL N B

4.1.2 ALANHUSUATAMANTANILLTINN

A19749 4.1 UAASATUANH UL UALAMANT AN NITINNNURIAUFIDLNUNAIUNNY

Characteristics & Properties MT-1 MT-2 MT-3 MT-4
1. colour
before firing 19 NI LN AN
after firing * 977 WABNNAa vihma Y

* pnnaasuul asdresiundaniuanalugii 4.2




R399 4.1 (5i9)
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Characteristics & Properties MT-1 MT-2 MT-3 MT-4
2. Mineralogical composition
Kaolinite o0 o0 000 o0
Muscovite L [ [ ) o
lllite o0 000 o0 o
Quartz 00000 000 0000 000
3. sieve analysis (%)
+100 6.26 8.68 13.6 10.47
-100 +200 4.40 3.32 7.60 3.10
-200 +325 5.20 1.40 4.28 1.80
-325 84.14 86.6 74.52 84.63
4. Particle size distribution under
-325 mesh (4m)
90% -2.58 217 -2.19 -2.31
50% -1.44 -1.29 -1.29 -1.37
25% -0.95 -0.89 -0.89 -0.95
10% -0.60 -0.58 -0.58 -0.61
5. Specific surface area (m°/cc) 5.50 5.98 5.98 5.61
6. Brightness
before firing 58.6 35.8 45.0 49.2
after fiing 1000°C 73.0 60.87 56.8 76.1
1100°C 72.5 55.4 55.4 76.7
1200°C 62.1 38.3 37.7 60.9
7. Chemical composition
Sio, 70.84 54.36 55.72 62.89
ALO, 19.96 29.47 28.82 25.52
Fe,O, 0.63 0.63 2.02 0.88
TiO, 0.14 0.22 0.28 017
CaO 0.01 0.03 0.04 0.02
MgO 0.22 0.36 0.33 0.22
K,O 2.01 1.95 1.55 1.80
Na,O 0.50 0.64 0.61 0.54
L.O.l. 5.16 12.09 10.15 7.44
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o 0
LNIY1 1200 C

=
Soak 30 UN

i 14

UM 4.2 UARIATBNTUIWANBENIAUUNNWANELNITHAT 1200°C

A13799 4.1 (5i9)

Characteristics & Properties MT-1 MT-2 MT-3 MT-4

8. Flexural strength at 1200°C(N/mm?) 14.0-16.0 29.0-31.0 27.4-29.4 33.5-36.0
9. Shrinkage at 1200°C (%) 4.50-6.00 9.00-10.00 8.00-8.50 9.30-9.50
10. Water absorption at 1200°C (%) 9.14-9.56 1.73-1.93 2.75-2.90 6.00-6.50
11.Weight loss at 1200°C (%) 5.89-6.01 10.80-12.90 8.68-9.14 7.40-7.52

= = o a ' dl a dl ' o
gﬂ‘ﬂ 4.3 LLZ\]@\?ﬂ’W?Lﬂ@EIuLLﬂ@\Tﬂm@ﬂ‘iﬂmz‘ﬂ@\iﬁuLLNunW@‘mwﬂ”Nﬂq?LNquIFI'NT']‘H
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4.1.3 nsldUselaniAuiniaananiu

AINUANIINAARLANNANTRTeIA ARt TuAzwiulAdn By MT-1, MT-2,

= = = o A =2y
MT-3 uazMT-4 HIu1n1890UNIAaItALAEIN1INszanadai sneiunan gl
Tunstugd Auie 4 soetsanunsntiunldiludounanluiefuiludwiugnamnssu

LaRN A wsasdenliuinzaniuNaaie 1y faetiehiu MT-1 Hqagnaaiiemey

a

JUAU MT-2, MT-3 uaz MT-4 uazlidmaudnannagldimunsiazinunlglunsuan
nezidas waldlduungaaudndmu MT-1 Tdanunsnunun ldnanszidacls
A1 MT-1 @nun3nldnansziiacls wamu MT-1 JauiTAN AU 1LAIINTI9
ANNMTED  1azANA NI U U Awdnaviden iz an a1l
dounanlunanineidngnull wandusalanefnau NanTWIMAaINITANNEY i
dl o e A a o I's (2]
LrsaagsiusvsanAnTign IRza11ns (tableware)

A MT-2 uay MT-3 Hanumilansnnilaiiauiy MT-1 uaz MT-4 Hangn

v
v A 9 = o

W ligenniin JunlefiiusinisgaTiumin Aamnnzdniunistinuniuansusinsviies

a
13 ] 1

2
Uinuaznssidesymly i MT-2 winnzAunssilesymilaninngn MT-3 uaz MT-3 msng
. . - X X :
A mFunannszilesiunnndd MT-2
A MT-4 Tianeaudelnalmeady MT-1 way MT-4 SAuuineaaiandn
a o dl oI ] =S dl ) Y o a o '8 o rdl 1Y
LazHangNAANAINgT MT-1 Aswsnziaztinun diunansineigasine lisdasniamna
o o dl o [~ 1 a o s I's v
geunniin uaz MT-4 famsnziaztianldidudounanlunansinginefsaulis
a o (3 o ' A a I o 2
U3  MRD-ECC  wiumnudAnyaasnisidanauiaazsiaun L li s
UsrlemilasiuncsauiuNan uEaiuFAasain  A9lPNINITNANALAINAIINaUNATEIND
Amataaueniduatinfiiee] 1w Thaiplas, Thaicast FedAmuantRseiull Asuansly
dl Yy a A a % £ v a a o
A9e 42 e ERasa R snaenaulinuAuseans  TaqiiufunaneiEem

MRD-ECC daulvnyileuldiuanavnssunsidiesuasgunnd

q a
o

o a A 2 va a ZJ/ o 1 dl % a a
AsuAULUaI I 1 Ine Idin1INaN AW 4 FanaulialianiiRuasnu

dl % P dl £ o o 1
A7 @190 19 A luauRuaINUANY AFANNAIINABINITAINTUAAIUNITHUGAS

1gzLnn
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B9 4.2 UARIATUAN BTUZUAL ATUANTRTDIRUNANTBILTEN MRD-ECC NilnN3amune

Characteristics & Properties Thaicast S2 | Thaiplas SPL | Thaiplas BC | Thaiplas RTM Thaiplas T3
Chemical composition

(mass%)

Sio, 61 68 57 63 60
AlLO, 24 20 26 23 25
Fe,O, 1.60 0.95 2.00 2.20 2.50
TiO, 0.65 0.55 0.70 0.65 0.70
Ca0 0.30 0.15 0.40 0.30 0.40
MgO 0.60 0.40 0.80 0.60 0.70
K,0 2.10 2.00 2.00 2.00 2.00
Na,O 0.16 0.20 0.15 0.10 0.10
L.O.I. (1000°C) 9.5 75 10.0 8.0 9.0
Residue (mass%)

> 125 m 1.5 2.00 1.5 2.0 -
Particle size distribution

(mass%)

<5.0Um 92 90 95 90 90
<2.0 Um 75 65 80 70 80
<1.0 Um 62 45 70 55 70
<0.5 Um 50 30 60 40 60
Methylene Blue Index (mgg”') 36.0 22.0 51.0 32.0 45.0
Modulus of Rupture

(dried at 110°C) (MNm®) 7.0 2.8 10.0 5.0 10.0
Fired Properties at 1120°C at 1000°C at 1120°C at 1120°C at 1120°C
L 85 92 80 80 77
a 2.2 05 35 5.0 4.0
b* 20.0 6.0 24.0 22.0 25.0
Contraction(%) 9.0 05 10.0 75 9.0
Water absorption (mass%) 4.00 18 15 50 20
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4.2 punda-nauln 2.uine a.8a1119

421 ansmuenalyl

Aunilanunaaiiannumilenge daeshumiaad19aiudnian arusnu

a

aeniilu 2 nguA Aa NNALALAY (DF-1) LATNENALAMASY (DF-2) IaAUIDIAUALAIAL

q

- Y A oA A
uuﬂ@ﬁHLLﬂ\iNﬁﬂﬂ')ﬁmumLM@@\i

[ =

DF-1 DF-2
Auaa SGEN

A o a a p o A A o A
ﬁ'ﬂm 4.4 LL@@Q@ﬂHm:ﬁ@‘ﬂ'ﬂ\iﬂuLﬁuﬂ')ﬁqL@'ﬂ-ﬂ'ﬂuqﬁ/\lmLﬂ‘].l@qﬂﬁuql,ﬁll'ﬂ\j

a

4.1.2 ALANHUSUATAMANTANIULSINN

FIN974 4.3 WARNATUAN U UAT ANMANTTANISE I ANTBIAUFIRENUIAITLED-Aau N

Characteristics & Properties DF-1 DF-2
1. colour
before firing Aung Anaeg
after firing * vhmnady vihmna

2. sieve analysis (%)

+100 7.53 19.5
-100 +200 1.07 0.30
-200 +325 1.40 0.30
-325 90.0 79.9

* pnnaidasuud asdresiundnuanslugii 4.5



A9 4.3 (5iR)
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Characteristics & Properties DF-1 DF-2
3. Particle size distribution under
-325 mesh (Um)
90% -1.22 -2.49
50% -0.84 -1.36
25% -0.64 -0.88
10% -0.44 -0.54
4. Specific surface area (m°/cc) 8.57 5.97
5. Brightness
before firing 41.8 36.4
after fiing 1000°C - -
1100°C - -
1200°C - -
6. Chemical composition
Sio, 66.59 61.58
AlLO, 19.14 20.85
Fe,O, 3.03 4.33
TiO, 0.21 0.23
CaO 0.33 1.28
MgO 0.69 0.67
K,0 2.92 2.58
Na,O 0.76 0.66
L.O.l. 5.78 7.46
7. Flexural strength at 1200°C(N/mm?°) 39.8-46.0 27.8-33.0
8. Shrinkage at 1200°C (%) 5.57 10.59
9. Water absorption at 1200°C (%) 2.19-2.71 0.04-0.05
10.Weight loss at 1200°C (%) 7.57-7.60 6.62-6.69
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i 14

717 4.5 uansdrestinausnetnAuiaide-nou s 1200°C

4.2.3 nslddszladinuinianiaida-aauln

= [~1

A1 DF-1 e Uiy DF-2 Uaq azdiudn DF-1 Jauislénndn DF-2 ¥4

' ]
o o J

lutasuumzunsssewiedadlinzunsesen Sual¥ DF-1 Hufidedudasnnndn DF-2 4
sl s ldinduasiiaagniafisnndn DF-2 usl DF-1 fufinnafianaatuutlad
F1nn DF-2 feideraiiiesnanntunm sio, T DF-1 g etnelsimuninuaauulames
DF-1 uaz DF-2 lluansinafiumnnin deifedneglugaaiientu dmsuduazanumiizatiu

19 DF-1 waz DF-2 In&tAeariu ws DF-1 anaazfiasldiueun s lunianniansinis

v
o

lAE (heating rate) watmszluilenn DF-1 Wawmiudanudninisszidnaesting
Y = aa =
meluldunaudonasiiunganiainisuan
a dl o a o/ 6 a
A DF-1 waz DF-2 winngnazth W4 lun@nsdousinan pottery ware aiin
Earthenware WA terracotta nswiiasyivy naziilevyrisuasqusined (s DF-1
posldrivanuiendn)  daqiiuAwinde-neulngnihanldiugaamnssunsuiieaiugou

Tuny



4.3 AUANILAE poterry stone LA1U19AN B.UAUN A.8119

431, anuaenall
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AUTNILAT pottery stone 289 NLNIANRANBIEANAUAINNTaLLsREN 1A

' 4 ngupe

1. Auanatune (PK-1) luaudanainaatleduailozunn 50% ianuldmien

N

pottery stone (PK-4) lufiuude@ene Saanswmilaalusi

AuL9Lde (PK-2) 1lupugenn susiomududanids Sauimuienig

pottery stone (PK-3) lufinude@enqtuinma Amaesasn AAumiaana

917 4.6 UARIANHTUY

4.1.2 ALANHUSUATAMANTANILLTINN

A199AUTLAY pottery stone NHIUNITUALAR

A1979 4.4 UAASATUANH UL UALAMANTANNITINNNUBIAUFLBLNUMAUL1LN9AN

Characteristics & Properties PK-1 PK-2 PK-3 PK-4

1. colour
before firing AN 19 Y 19
after firing * mfaamﬁﬁm@ I1URD WNBNTNY LN

2. Mineralogical composition
Kaolinite ° ° ° oo
Muscovite o0 000 0000 00000
llite o o o0 000
Quartz o o o 0

* pnnaidasuud asdresiundnuanslugii 4.7




A1397 4.4 (5i8)
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Characteristics & Properties PK-1 PK-2 PK-3 PK-4
3. sieve analysis (%)
+100 50.0 - - -
-100 +200 10.75 - - -
-200 +325 6.60 - - -
-325 32.65 - - -
4. Particle size distribution under
-325 mesh (4m)
90% -3.32 - - -
50% -1.85 - - -
25% -1.15 - - -
10% -0.68 - - -
5. Specific surface area (m’/cc) 4.59 - - -
6. Brightness
before firing 51.6 71.5 62.1 73.9
after fiing 1000°C 62.6 75.9 64.8 70.7
1100°C 60.2 68.0 65.1 66.6
1200°C 56.3 70.6 66.8 50.7
7. Chemical composition
Sio, 70.34 72.68 73.84 72.09
AlLO, 21.18 19.98 19.63 19.74
Fe,O, 0.67 0.40 0.42 0.42
TiO, 0.02 0.02 0.01 0.01
Ca0 0.02 0.02 0.01 0.04
MgO 0.09 0.07 0.07 0.07
K,0 3.05 3.02 3.03 2.58
Na,O 0.95 0.94 0.43 2.44
L.O.l. 3.31 2.57 1.89 2.29
8. Flexural strength at 1200°C(N/mm2) 6.78-8.38 11.26-13.01 17.03-18.44 | 30.07-36.68
9. Shrinkage at 1200°C (%) 2.35 4.65 4.65 9.41
10. Water absorption at 1200°C (%) 9.68-10.35 10.30-11.15 10.45 0.38-0.47
11.Weight loss at 1200°C (%) 4.24-4.26 2.85-2.88 11.23 2.51-2.53
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1200°C

soak 30 min

' 1

U7 4.7 uareAasTUIUFARREN9AWENLN9ATLNNTINT 1200°C

4.3.3 mMelddszlaguRuanauas pottery stone Lan1n9An

A PK-1 iluAuasingezluaguin aunvesayniafeudnelng fei

wani s iluazfesunuiu nsauginldeniiesannilenuldnian udaminy
=% Lo @ o A o a oS o A o o =
qpAuImansyangegiahl Avaudusa e uiuAuuaARREiY HANUARIA1AY
dl Y & o A v A dl% a QJ dld o dl ] o
wanenaglifuinanuzafaanluiieAuliuninisnafage ietiaann1snafa1e3
S ST - S ST Y-

ARl dinlinnszideamnnzdniunsuidesynilininndinseidesy vy iiasainnig
gatnnAsudinagauazauudaussligein

a | a [ = = = [ % P A

A PK-2 1 upnuudedang Hauiutiaan naun 19ae10eniuaeuds

dl o o a o o=l dl J ¥ a . . g ' dl
mmxmzmmmm@mnmwﬂmqmLmMmumNQ\i 1A semi-porcelain 2ty ladiwuned

'
' )

aztnmnszieaiiesain1i@na urazillldsunan Tableware, Sanitaryware §nmn
L190HN wazwanuasineimuluinnadn

a @ = 2 A 5 = =

A PK-3 11U pottery stone @aaninaeenisa@uituuinia NAnuwmied
Aoudnam v lidenentuyAeudenulnidemeuiu PK-1, PK-2 uaz PK-4 sngiag
) o a 1% o= dl J 17 a . . -I% 2]
mmmm@mnmmmmmLmMm@uﬂmgﬁ\i TYA semi-porcelain 2uly wan Tableware FNAI
1191 AN TR UTUN A BIN19ANNNNIBIHARA U LATRIAUST UaZWAN Insulator

' = ° o & = = S a o o X v

Tdmungnazdrninnssidentiasanniguninainll dufunssides PK3 agl
ANMENLTR INALALNAL PK-2 U6l PK-3 @13190 1 LIULHN49n97 PK-2

a | a = = = [ % =] =
A PK-4 11l pottery stone 24217 NAMNLUULA NAUR IHAANINA H]n

[
o

ANFANNAINGN PK-1, PK-2 1aY PK-3 MNz& M3 uiifiasnisaauanquaz i Inaiauis
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UNUNA1 YIRUNLHNLLL fast firing Taan soak Hee THAuudusana Taun namnsoust
%A stoneware %38 semi-porcelain WANUATW AINLIA LATEIZUATUTT LAL tableware 111

23

4.8 uanansulatuLlasn AN T IaIALLAS pottery stone LaN119AN

LMY IUNYRNTINNG 7L
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4.4 AUINIUAE poterry stone ARANAULTIUAT B.uA%UN 2.8119

441 ansmuznalyl

[~1 a al j a ] B~ = = = g
dudiudnatunsme Wedudiulugiilunmaazian ldfiaanumiien Uz

gndasldinarunulunisusina liledameaasu dafdulysanlunisiiunld

4.4.2 ADMANHUSUATAMANTANILESINN

AN9 4.5 LARIAMANHUTIAZANANTAN T AN IesAuFrat 1 unasnatiautiumn

Characteristics & Properties AugunasNautiuAl
1. colour
before firing 111
after firing * mﬁqam’i’]m@
2. Mineralogical composition
Kaolinite °
[llite o0
Quartz 0000
3. sieve analysis (%)
+100 37.60
-100 +200 21.84
-200 +325 6.40
-325 34.16
4. Particle size distribution under
-325 mesh (Um)
90% 3.88
50% 1.89
25% 1.15
10% 0.70
5. Specific surface area (m’/cc) 4.39
6. Brightness
before firing 66.7
after fiing 1000°C 68.7
1100°C 69.4
1200°C 66.4

* pnnaidasuul asdresiundnuanslugii 4.9
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A9 4.5 (5i|)

Characteristics & Properties AugNAeLNautiuAl

7. Chemical composition
SO, 71.60
ALO, 20.46
Fe,O, 0.44
TiO, 0.17
CaO 2.16
MgO 0.51
K,O nil
Na,O 0.02
L.O.l. 4.25

8. Flexural strength at 1200°C(N/mm2) 3.14-3.52

9. Shrinkage at 1200°C (%) 2.33

10. Water absorption at 1200°C (%) 12.20-12.22

11.Weight loss at 1200°C (%) 6.19-6.21

, \ 1000°C 1100°C 1200°C
RHI IR

3117 4.9 uaAIANBUzIBsALINIAD N UTTIIAY
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4.4.3 n5ldUszlaginuaanaaauiluAn

a o &2 » o~ A Ay A e | @ X vy o
ﬁum@uﬁuﬁq QQLLNQZNﬁquLMuHQW%\lﬁuﬂ LLmﬂ@qu?ﬂmugﬂiﬁﬁQﬂﬂq?@ﬁ

' '
o = o A

HANaasaRn Hangnsangaunigs Wasnewnn doundsniansuzadne PK-1

a9
v '

A a o 1o ' ' =K o [ a o e’dl ¥

AaLsnganduimnauainszaneegivliusianondt  Aumnnzdmiunansiueinsieanis
AMINauAz Mg e ldiNenanlwilefunaNINaaAN1INARIYEERANIUABNAITE
HARSUTgUMARAY warinnszaellawmaivsensyamndng Insendeanauiis

%4 I 14
mummmm@mmim
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4.5 pottery stone 2291 UlHL B.1lBINNE B.uduN 1. a11lna

451 ansauenalyl

@ A @ Y A v q yval A
LﬂuMuLL‘Nmm'm@ﬁﬂ pottery stone LN@Nquﬂqﬁ'U@LL@QELM@ﬂ?N HAQIMH

= o aa = Y
WHeInATLANA anngnaug Iidne
4.5.2 ALMANHUSUATAMANTANILLSINN

FIN379 4.6 LAAIATUAN B U LATARANTTAN NI RNTasfiusiaatinauadliile n.ideguns

Characteristics & Properties Pottery stone lxile
1. colour

before firing Y

after firing * FTH

2. Mineralogical composition

Kaolinite o0
lllite 0000
Quartz 00000
3. Brightness
before firing 58.6
after fiing 1000°C 59.1
1100°C 59.7
1200°C 43.4

1000°C 1100°C 1200°C
Pottery stone

RN

3117 4.10 LAASAN BB pottery stone unas it f1. 15BN

* pnnaiasuu asdressaetendsiuuandlugi 4.10



41

A9 4.6 (siR)

Characteristics & Properties Pottery stone lxile

4. Chemical composition
SiO, 70.68
ALO, 19.12
Fe,O, 0.36
TiO, 0.08
CaO nil
MgO 0.03
K,0 1.94
Na,O 4.57
L.O.l. 1.85

5. Flexural strength at 1200°C(N/mm2) 49.96-55.94

6. Shrinkage at 1200°C (%) 10.47

7. Water absorption at 1200°C (%) 0.02-0.04

8.Weight loss at 1200°C (%) 2.55

4.5.3 n19ldudszladu pottery stone wunasleitls
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Pottery stone aavlithidutsznauaes Na,0 Aeudnege Asgnsai

q
'
' 17

a o v ~ ~ o Ao = A Yo a o edy
@m%gmﬁ@umﬁGMﬁ GLﬁﬁﬂquﬁ?NLL@zNﬁquLﬂNLL';N‘V]@ @\7L‘Mlﬂzm@zﬁbﬂﬂuN@mﬂmmmlﬂ'ﬂﬂﬂqﬁ'
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AN Iganazinisuaandanguug i g niin Wy n@asinel stoneware 1i30anA

I dusamnluilefunauivetoaanguun)ilunismwias vse  semi-porcelain 919
1'% I3 d” dj 7 ZJ/ d” d” o A o a 1'% I3
tableware, pottery g1t uaznszilasdsldldnonsziiasNunasyuils vianwansnei

aa -
NUNTITNLLLL fast firing



42

4.6 Pottery stone LWUAIIND
4.6.1 Ansazaly

@ a @ a A vl p N aAa X o
LﬂuMuLL‘INmn'J LN@Nquﬂqﬁ'Uﬁﬁlﬂﬁsﬂqq HATTHNLNULINA @qmq?ﬂﬂlugﬂiﬁﬂqﬁl

4.6.2 ALMANHUSUALAMANTANILLTINN

AN979 4.7. LAANAANEIUSUAANANURANTTTANTDY Pottery stone UNAI

Characteristics & Properties Pottery stone LUA<N12
1. colour
before firing #2119
after firing * APTNHAAANULAS
2. 2. Mineralogical composition
Kaolinite P
llite 000
Quartz eocoo00
3. Brightness
before firing 67.4
after firing  1000°C 51.2
1100°C 45.2
1200°C 31.0
4. Chemical composition
Sio, 71.80-74.00
ALO, 14.90-16.10
Fe,O, 0.26-0.80
TiO, 0.05-0.07
CaO 0.18-0.60
MgO 1.44-3.67
K,0 4.60-6.40
Na,O 1.88-2.48
L.O.l. -
5. Flexural strength at 1200°C(N/mm?°) 38.56-49.51
6. Shrinkage at 1200°C (%) 10.47
7. Water absorption at 1200°C (%) 0.01
8. Weight loss at 1200°C (%) 2.47

o nwnsiazuulasdessinatnamduniuansugli 4.11
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917 4.1 WARSANHUTTAN pottery stone TBIUNAIIT

4.6.3 N5 bisela pottery stone WA

'
=K o a a

Pottery stone 9849198d2u1l5znau199 Na,0 Aeudnige asgnsinfigamni
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Aaudngsn  WdanaTuuaranuudausedia  Auunziagldiunaniuesesnisanu

wiaussgauazinnsviaansangungd llgeuniin Wy Wanswel stoneware Wraanaldiiy

pomn e AunaNNaTIaangUn)NIUNIsLHIAY 198 semi-porcelain W3 tableware,
o " d% dl 9/?/ d% d% o A o a o rdld

pottery gausitual uaznsziiiedalfliienssidas)iuuazynds wEauaninemanswn

WU fast firing ATUANHOAEWAZANIANLTRUEY pottery stone UWANINRHAREARIML pottery

stone wuasliiagunnldnaunuiuls
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a L) 4 ﬂy I o
4.7 AULUULILIULRAN B.LNB9 2. a1
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4.7.2 ALMANHUSUATAMANTANILLTINN

FIN979 4.8 WARIATUAN Uz UAZ ANMENTANIEsANTBsAUTNWREN

Characteristics & Properties ﬁuﬁﬁmé@u
1. colour
before firing Aung
after firing * Aung

2. sieve analysis (%)

+100 9.28
-100 +200 0.69
-200 +325 0.39
-325 89.64

3. Particle size distribution under -325 mesh (Um)

90% -2.47
50% -1.45
25% -0.97
10% -0.58
4. Specific surface area (m°/cc) 5.66

5. Chemical composition

SiO, 61.03
ALO, 18.40
Fe,O, 7.66
TiO, 0.53
Cca0 0.05
MgO 0.48
K,0 1.45
Na,O 0.27
L.O.l. 10.10

* pnnaidasuul asdreaiundnuanslugli 4.12
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A9 4.8 (siR)

Characteristics & Properties ﬁuﬁ"]mgfﬂu
6. Flexural strength at 1200°C(N/mm2) 40.14-45.08
7. Shrinkage at 1200°C (%) 10.59-12.95
8. Water absorption at 1200°C (%) 0.08-0.17

9.Weight loss at 1200°C (%) 10.86-11.08

1200°C
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Mineral Statistics of Thailand 1995-1999 ,No TPD 4/2543, Technical and Planning
Divison, Department of Mineral Resources. 2543.
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3o fissfanadn. imsniingd Ranipdad 3, gniniuiainaansaluvnInende 2535.

A  Workshop on “Industrial Rock and Minerals and Their Utilization”
19-23 Febuary 1996.

W.D. Kingery, H.K. Bowen and D.R. Uhimann. Introduction to Ceramics, Vol 2,
Massachusetts, 1975.

Industrial Minerals and Rock. 4" Edition. Port City Press, Baltimore, Maryland. 1975:
519-586.

A.E. Dood. Dictionary ceramics. Littlefield, Adams & Co., New Jersey. 1967: 16.
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Anon. “Designation C-242-60". Annual Book of ASTM Standard. Pt. 13.

American Society for Testing & Materials. 1971:198.
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