S1891UN15IE

AsEnELardsulgqasulifuasiilafiuiesiin
AMNLURRIAULILINTURY

(Studies and Maodifications of Clays
from Wieng Ka Long)

1a¢el
8. A5. A6l INUENY U MInendawlidI a9
8. 5. §8 YuuEY  unInenduwidnalg
8. A7. aAuurl duien uwInenaaegdaglni

Nwidailasuvusatuayuannoulssunasiasnalsesns 2546
UMM audIuae

b Myuq



unAnga

= v or 1 -] = = =l
anszAselAdmdanAuann 3 unasluiuaiesnivad . et a. @ Tae
d9atinfa A BTC, BRC waz BHC WaNWiINIsiAssivagaufn e dnsmusianiy iy
wmﬂ@‘uf»‘]f::'mLﬂuwmﬂﬁmﬁ@muﬂ%@mmﬁwjﬁ’u NTANEINTLULAINENTAIUIAY LEUALY
= a ::’sil 1 ar LYY 9 9 o sl [
wila Anlalnsili pH sine M nisaaneiadanniaulaeldivalia TGA/SDTA Awasi
wnaynalaglinmsfeudunzunse Anmesdlszneuniwusiagldinaila XRD Aougiu

wmalla  XRF - Anmlassaianisanialagldndesqanssaluuulduasiazndasqanssal

'
a G = £ = o o’ 1 o=

DLAARTAUTHAZDINTIA PANDANEINIFIURLUULURIATRNIINILATWRAINITLHN 1T A AN

ar

NTUAUAD NITUARY AINNTUAL UATAINLIILIUTING  TANNINARDINLINAULARY
9}

memnwmvimﬂmlﬂ il

= o

a = dlal ar = i & ' ' P
au BTC dluiuniidauazinaziinsnaunaraninelugiziuay wifiifunnaes

-

o - A A c s oo c 2 a a
AAaN @ﬂﬂqqﬁu@u’i ABNY Tz 28 L‘ﬂ@?lfﬂuﬁ Nﬂ)uqfﬂ'ﬂuﬂqﬂmHWQNWQWNLﬂuWﬂqﬂE‘m

=i

gauwsliuiiBannuazilA Plastic viscosity wamiBunuansduvisdgendnauan 2 faating

uananiigeiuddalaloiuazafiudzdwegifuBunnn (ezan 30 wafidus) uasd

o 1 1] o O 2 o ° a ‘;‘4 = ' =3
anenziiluieununalugjdsdininiinadywiressiviidssianiiefuy anaaiusudng

v

o -::i 1 = =3 i [~ = ﬂl
wasnasnunse  Toumstanusouslalaenisuaduldirunadnauaziianuasiiaue

1 =3 dil 1 g =Y = 1 ni" ] a = =i [ =
nIuax Waatluaniniinu mummuimmmwqmn??mmwn‘tﬂmﬂum:mqummm
wurFtenlndluyndas pH ifanniversudsluatsuaouasy 50 wefifudlaesinmin
WU A BTC wazi BRC azilAAuuilaanadiadaninzaonuiduuan niu favin

d? ' ' o nl. = = o
ﬂ']ﬁ“ﬂugﬂLﬂuLLVI\‘mﬂﬂﬂ'UIﬂtlﬂ"l?wﬂﬂﬂ’ﬂ UAINITLHIN 1250 B9 ANTALTEANNITUARNIZS

X e =8 a

v ]
(Uszanow 15 wlefidus) wslinasgatmaningn (Uszanos 3 wefidus) HAnisususdaga

a

(Usrunns 3-4 w.a) wazliAtaouudeusadena (Bending strength) dszanns 200 kgiom® i

E
ar

=i = = g o’ £ s A e M o =l
BUNIDULIUNRDY AUTNATHUANBUSNITAREAINNIIAMMHIDUARILARINUADNNTLALINIR

Usrunne 4-8 Wefidus W49 nsunil 300-650 a4ALTALTLE

q U

dldd

AU BRC uauidAmuaridansnizatnanaiuiiaimaniy T5uinaesncand

&

|_a dl a a L1 = o = dll
Nﬂﬂﬂ']’]ﬂuﬂu’l Aalllszunne 52 wasidus mm'}mﬂuwmﬂmnmm’lmu@u LATLLARY
1

wqﬁﬂﬁmmuﬁniﬁnimﬁimﬂﬁmﬁnISﬂI‘wsﬂfauﬁﬁmﬁm‘ﬁ'uﬂ?mmmmﬂumufﬁﬂums

LIuARELAZIEle pH AAAY L‘f‘immmﬁmmsa‘wﬁ’ummwmmmu Edge-Face FevliiAa
Tasaa¥rauuy cardnouse ievinistugthiluwimaseulnonismmse wdaniswndl 1250
BIANTALTLA @::53mi‘umﬁqﬁ@ﬂﬁamﬁ@uﬁauﬁﬂuﬁ’mmﬂ'qﬁué’iu Wezund 8 wefidus)

1

el g £ ] = o
WANAINITAATHYENGY (Urzunn 8 wedidus) e nsueudIn (dezanm 1 4. uansld



=l

Winaneuzn1snuin LLﬂ:ﬁmﬂf:mv}‘NLmﬁmaqumiunzﬁu Tnefideansyunns 240

2 Al =
kKg/cm® dR1198UNA8Y

AW BHC LﬂuﬁuﬁﬁﬁﬁﬂﬁrmLLa:ﬁé’nwm:mﬂqmumﬂmﬁ@Lﬁmﬁ’u A3 uaag
Aandiunans Aefiszinns 34 wefidusf Savufluvanading Wiavianistugifuuvia
NARBUTALINIINUAY UAINTHAT 1250 ANTAELAIN AR sy 9 wefifus wa
N179ATNUN Uszun 6 wWefidus HANsuauRsranns 2 wy. uazfAANLTLTITINg
Uszunns 213 kg/em® 1971900 aAY

o 7 1 & f/ 1 = « = sy

nNIsAnEM lmsud ALy 3 wiasiesAlsznauniunll  auTRuas
ANBUENINLNINT LANFNa T aeunsanldnuRafasinesuaunislunisusaey
wazmliudpsaniRresiuiiuansineiy - saiegnumgRildlunismndendenfmnsas

] b7
[Hia9anAua 3 unaeiineumulvuansngfy

ii



naRnssNuszna

AL UAMNMIINENAEULAIMAY A, Fuese TaaanizetinaBlsaniznssunig

ar =i

duasnuasmIuINfdedmiunealuayuuidsy aereuamud winanndreinisanddui
dauaeeANaTAINuATsEaAUAdE  uazteTeuAm  AoafesAned  1dnas
k'Y 2 = ° L d: = L3 a o ' q
Wimhnlszangudiirasiiadnenaand  unidnendaudianasy  usvanueasy  loanad
14 L2 :dr o a e = a = [ = 1l o

IWhidszainiadrualianaimnsy auginenaand urndnendededlud lunnssiuon

2 d' <4 = a nlllu -:-;
pnazanlumsldiaTeslionainemans  wananidirerauAnnd T Wawnes

ar

unAnmszauiudinAnmarnmalulafigaamnssuanin uniinendaudiinnans uazune

as

angdna Uszarwiud dnAnwssdninfiadnen nedaueflanavnssy AuzAnenmans
wvndnendedeslud lunstoaifumetehuuazaniuanuise

aoar

£ 1l
médduiduianddddenitiesninanueyamaiietviuain  augimd  Sade

NIMAY UAZNANENNIMAWTIEN TAMARTNIUNERINEANEITH N NANEITt ATl UAN

. 4%
DEY19GINT W N

i



GREAY

ARRNIsNUTENA
UNAAEID
#1910ty

nﬂ' -] -]
UM 1 AU

-
UMY 2 NUNIULBNETST

= 4 [

2.1 FANAUAINTUNITIATU LIS

q
2

2.2 Mamru e RwTsan
23rvwﬁnmﬂﬁhwn&uﬂwq:madﬁuuazﬂuﬁﬁ%uq
sil = Y
Un 3 sl uAsaae
= a
3.1 NISATENAY
3.2 ANTIATIEHRALTENAUTRIAY LA¥NITARNE S E 9IRS au
3.3 mMamauaeyniptedlianulaedfliunzinssay
3.4 NMINARBUAMNLTIUNANERN
3.5 N197ugtlTaNdin AP LUTIUATNTHILAL NI AR L
ANUFNAINITLEN
N
3.6 NANEANTRAIAARLALAZNT AR I8 NEL
UNT 4 HANINARBIFBUT 1 LAZNIAUUNANIIVIAGEY
4.1 ANBUENINNEATNIBIAULAZNINATIAZLN T
4.2 HANFIATIZUNARDUNIULATNNUSUREN 1A L5
4.3 NINARAUNNNILNTN
o Qd‘ - F%’ -
4.4 NNSANHIRMIAR ATUNAINITEA
UNA 5 HANITNARBIRAWA 2 LazN19A1 e a1 aaes
5.1 HATRUUa fEURANI9AZLNTIT184R Y BTC Laziy BRC
o o &
5.2 NABIUTUINUANTBUNTHUAY pH
= rdil) e
5.3 HaTRINTUATIZURUARUATLT N ugHeY
5.4. HRYBINTIANGANTTUNT INATE NN AL
5.5 HANIINARDINAB LI
un¥l 6 agduanisnaaag

LBNANTE198

iv

14

27
27
27
28

28
30
32
32
33
39
44

47
47
48
81
56
58
a9



luniawmtieneuuutiunasresingaudr Ay lunisuiasinag waneum ikl
o ;”, = Poa = ° = y o o = (7 = |
NuANuRaUNARUIsIN A luaunelanui Swdadossy wginwRaaininaad
- Al & s ass [ 2 ' < i :: -
vunfinsdunuudngrundssdimanidulduienmivsnuaziaiesfoslusmuiag

s d’ o = o 9s 4 [l ldl el H!l '
auyraduaziAswanin@auie Mlinsuddssuiudaammsanassei 21 uintiiuumas

=

a d’ 9 = i = ar = = di 2 d‘d z) ar
HARLATENNARLALNNINGY  [AURAT  2544] ‘NNﬂﬂHm:WLﬁHﬂ@LﬂuLﬂiﬂdﬂ‘]‘il‘ﬂllu']‘ﬁﬂﬂm’]

q

= é” a [ o‘d‘ i dl 9 dl = 1 dl = 9 g’ =, =1
IWTIZHIUBRNAFAN NN UINNIATEIDENHAAITNURAUATDY Nﬂqﬁ‘LﬂutﬂUﬂQﬂuqﬂuﬂﬂfmﬂd
= = ar & = ] = = o | E 9 = =4 =
HUNANRANUNNDULTEUATE RVIARLANULAIUUNINAATVTBAUINIALTN  RUVRILARDUNAINU
. = = = 4 =8 % = v o
NAINUAILLITR WPREULE LARDLLTEITANAR LARDLAUIAIALTN gﬂWNVIWUlﬁlLLH MU HANU
= 1 ' I~ ar ar Vo al a as = =
uazlnde ﬂu‘LNLﬂﬂ'ﬂU AAINUNNATANLANAERIENATLA mﬂumum@:mﬂumammﬂ

anenanldisng 4 [adn1 2546]

annsAnedeyaidassiunudluaaimaneguaulunginudeanavasldnenais
Wuynswdsasesdanfaanvas  wadunsainednuasseldliiuaandnlugusunas
WawmaunsAadzaasussnygwliduneasall  Taelddngavluntsn@nainluvestindedy
doulug) quaumariildfunsaduayuanaudimuaretadeuawe dSmdasn Ty
glunaeenislneusn Wy nisWmwwATAnIsAREY NN waznAtAn1sTugL Raeuliv
vy IaeddnguscasdinanmuniasaandauAwrnan s WilgluuulndiAesre sy

o
NG A

v = i 4 e = P v a a =

udnsudmeTasafeuunBeanivadtaangue WHntswmuaguuuauGudui
Fnudafimu udannisdnseanudn wdadusifinanaulaededfaaiudaiacuuansaean
ar 1 d‘ L = ?lf’ - i ‘&J Ll ar d"ﬁi‘o g o ol 1 d‘
FaatinaLATeia g Bean IMMULLANAN 1Y WenAndumiiinauludaqiiudinuindiaTes
tradaanuaslusaguan  Mldudadugiivminunn  waduesiunsdudslidgnsa  ud

8 b2 ] ¥

naRAusTUTuigudauazdalee  SeesiannuiananRresiuiuandiaiuluusias

wnseuazmailan1saugy nasnaugauniunsndalimanzasiusiu



o =5

nsAnwddiiasjuiuiiacdnmdnruzieniziazaniRresunasiuluiuade
=) o = ° y a ) o = a oo
nas Jeflaqiuiinsiinnldinendnasiinludnenenisdauiuuissindseanimaauuy
e
AN ARDAAUNITIUATILUNARDLANHOIZNNAANTIA BIALITENALTBIAY ANHUTNIINTIUE
e maaaundadiarairafielinouden edudeyaiiinligranuiannudnlalugs
WEANAAFI9IN9 g N9 waznIsARAue e lineianARAnTiaTeunday

Aueeanvadiuliasinadstiu



o
UNN 2

NUNIULBNAT

ars

2.1 IRAUFIUTUNSLATENLTSIAN

ar

pgAvilduasiintaavialdutivesnidu 2 Uszian ngjq Ao

as

1. dmgavdlsziamiianauimiles (Plastic raw materials) 1 Ausine Aumilen
wazhu9 s
2. dngRudszianitlaidaanumilen (Non-plastic raw material) 1iuR299d
wWanatF egiing sy
AULRZUSAU
o 1 o 4 s c:l' o o = o ;3 a b
auuazusaudndnduninensnddty uasiinrstnnalduszTanlunnuievansday
iulusuneasnssy Gauaadan Fdranssunazeaa1unssy [Murray 2000] R@MNsHd
=i o a =) 3 L3 d’ = o
finsinAuuazusduldlilseleniningaaiunssunilaAeangwnssnaniin nalaniznis
- EII 9 d‘i‘ d‘ o [ ar - dll el = or
HARLATEINIETIM Neviiin (ATaUssAUALLAY quinuel uazdu q Bnuanune n1sidauas
Aruauuaruiiuldfinnsiunadisaiiesivainanaisuisuaziensy sutiagnis
as e 1= kg ' 9 ‘_35 '
Wanwnisszenaldauuasusanliuninaianineerwintu iuldlulugnamnssunssane

nsaenindniunefinesgnanssuasesdanansuazendusiu [Carretero 2002]

E Y
e G

AueFaniuiufiae Kaolinite (A1,0,.28i0,.2H,0) Failuansuszney Hydrous
alumino silicate {ARINNITARILFILASHAIIAIRY Granite AURUE Laz Igneous rock 34
wan Alkaline azgnazdvaanilasvaend Quarz , Mica waviu Asfiazdaaliiinntsydares

#u 1w 11 ax waNIT AU AR NEITNTR AedNNIT
KNaO.Al,0,.6810,2H,0 + CO, _____ AL0,.28i0,2H,0 + KNaCO, + 4Si0,

NainTesAull 2 499 ludasusn fiu Granite figdaudoasiuonagiunasau

] v a
\ANTIFENd Primary clay vie Residual clay Aunanildeud1aidqniuazana wineiu

1 4
o o

’ﬂ:l,?ﬂdilﬁl@::ﬁ@ﬂ dauﬁu%‘nﬂs:mwﬁtﬁm'l,u"ﬁwﬁﬂfaq LNARINAITHANIVEIANUAZNTLULANA

'
=l o a @ o

Lﬂﬁ@uﬁﬁﬂ@aniﬂmmmm%uwmwummm:wunmmﬂuﬁuj aeilanwsiiuiaaziduauas

q

wganfauiuiiansdunid a193edu 39Fundn Secondary clay e Transported clay e

Sedimentary clay Ingifn s 284RUI 2 Ustinniiansnléannangean 2.1



o 24 : s
A19199 2.1 wanan1silFauiay Primary clay nu Secondary clay

ar P
ANBAUSNNU Primary clay Secondary clay
AATHUN ‘u'mm"} ?JWQﬂ@Eﬂ'j'}
al =4 " ] = e ] d&‘
aaamlu Quartz ,Mica L7 ANTAUNTUURZUTTIAB U
YUIA WYILNIN axLdLANIN
= 3 I i
ATUENUED UaLnNIN HINNA1
(3 d: 9 9 1 < 1
AATHNLLEUILNBEL A UBLINIA LUN3N
_ v v i ]
AMNTVARILNB LN UALNIN HINNI0

2.1.1 AUAIMNIDAULNTAY (Kaolin)

A1919 (Kaolin ,China clay) : WuAudiiialudausn (Primary clay) A191 Kaolin
o o [ = 1 Z d! -8
fuilrgunnainAlun1maudn “Kao-ling” Taunneie “duinge”

& . ) 2 s asa A A o sew oMy
A1 (Kaolin ,China clay) ¥H78048 AUNUATIIUNTBRTAR naluaninn Qlﬂlmtﬂq

D

WazlHLAD AugnnddaculsnaudouluniduusAiungy Kaolinite LAY Faudunusiudale

% =

1297 lunn 8alayt anand LL@”@?@NN@M@N@?@IBIMW mummuﬂafmﬂmm ALN Lﬂuﬁﬁﬂ

ﬁﬂﬁmﬁlﬁimm%w@wmﬁuﬂu ietudaazifia Mulite a¥3anaudausslFiundasoeg
- . i Pr; . L afX - v 2 <

Aunautedndunssiianile (Clay mineral) MAATLBIAINTIINTIRUTZNOUAIENANANTT
984u% Kaolinite ﬁﬂm@mﬁtﬂu AL,0,.2510,.2H,0 dowlsznaumrniaiiazilsznevullsae 3ann
46% BLgHWN 40% UAY m 14% uﬂnmnumﬂswn@uwmmwmﬂuwqn lanfa aadiia Gaunm

au

(Hydous aluminous silicate) war@nsilsznaudanilad wdnaanlss ilaaid aeelssd

muﬁqﬁmiﬂ?:n@mmﬁLﬂLﬂama:mﬂwﬂﬁmLﬁﬂqﬂuﬂﬂ'zﬁ"sﬂmu@ ﬁumﬁmﬁfau@qm FariA
117 uiilefiAsanusnidetuatfenaaz &l 1ty Amdes fma uazuas Keiaziues

ﬁuﬁmm%mnﬂmm%ﬂuﬂgﬂuau Aunauariauwiloosi (Low plasticity) wazimas
mwzﬁq (Refractoriness 1750 — 1770 °C) Tnaazuanalaseaireaas Kaolinite ﬁagﬂﬁ' R
Ausnafinulaeiall aziler 2 unss Ao

1, Aurrunaanniila (Residual kaolin) azwuanAngagluiiy Pegmatite dawulunjisznay
Tudae Fuiusin (Feldspar) uaz Aand (Quart)

2.Au119ANAENAY (Sedimentary  kaolin) ﬂ?:ﬂaulﬂﬁﬁ’faﬂwmﬂmmﬁuﬁgﬂﬁ’mm

] v '
o

(Transport) 813 NUMAREA U aragnundaenseuaudannaznanlunnduiile



=l o o e
guU¥ 2.2 uanalAsagiaannilfued Kaolinite

N72LAUANINAALNT Hdh

1. KOAL0,6500, + HoHolss

Desilication

2. ALO,.6Si0,.H,0 .

3.AlL,0,6Si0,H,0  Desilication

4. A,0,.2Si0,.H,0 + H,0 Hydration

5. ALLO,.28i0,.2H,0 Desilication

—

6. ALO,. H,0 + 2H,0

Hydration >

ALO,.6Si0,.H,0 + 2KOH

ALO, 4Si0, H,0 + 2Si0,

AlL0,.2Si0,.H,0 + 4Si0,
Kaolinite
AlLO,.2Si0,.2H,0
Diaspore
ALO,. H,0 + 2Si0,
Gibbsite
ALO,. 3H,0
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918197497 bending strength aasnafnauilFngegailiaruineyninvesatendetlute10-20

Ltm

NMIANENATRITUIABYNN ATEITRIAENT luRBUE N ULATTH TR ARV

a & '

4 [ o A Py ' & kY : k7 di’ v
wideatAasutiAidina AnanaundrasiutudunisAnmlnglfileAunednou uduualiy
e 5 & o o ™ & oad
fanaatiaramnsatitneiuswn ilunmalaauudasanfiiinseaaiiefuau il

triaxial body latluAzaiy

2.1.4 WWanas (Feldspar)

Thuusfinasnulzluer lufuwduiu s fannsouiseentfiiu 2 ngude
plagioclase Waz alkali feldspar

Plagioclase ﬁamﬂuﬁmf!umsﬂ:mm@wﬁmmyidﬁmw anorthite (CaAl,SiO,) UaE
albite (NaAlSi,0,) €aunau alkali feldspar ﬁan@iuﬁnﬂumm:mmmLL'ﬁqﬂungi:udN

albite and orthoclase/microcline (KAISi,O,)

ununtresinasalfiedisangumglunnnemsiniiesannaages Na uay K

wazflatoniRnauudusenansarmdanufiominnisid Al egandtn lufiuan

o =

vl sfnmudaiiladadrflsduegdlufinndeuduinndifivge . Aeinliiu

= o

inaziigouunAngnAafINIIFAuLIa

annisAnsnareenisidinasalng 2 4l Ao Tnuntwaslaifomvanalng sanns

MRBNEILAS ALY LLLe L AunesTaulaY Das uazAms [Das 2003] WUTIUAINIT

=

AT 1200 °C ieduiiilnfsimadatrfazliaumnuiugandt andifidenaiiandn uaz

anmnfiivasufasndutieduiiinnamadaihfifludounan aannmassanuinluseu

QU
k7

r 1 7 = = cll =
wsniuieAuisaeauuuiidunausealfitenafraafeiuauiguugil 1000 °C figouugl

' & '3 [y a aaa -:i’ a oa = '3 gl o a
gandilinadahfaafinlffeuausen  TaedieAuniilninaunadahingnsnisne



ape - i ] & = a [
densification gegan 1171 °C lusnuefileAuiifilnunaadai fiflugaunay Tdnsnas

\im densification gagaf 1195 °C

2.1.5 Tun (Mica)

i lidndndunsfuiiasanienanfuiud biflacadunarafnusfigms
TassaFralndiAeariy montmorillonite 1nn fgmslagialida MIAL(SLANO,(OH),] e M iy
TnunadonaziFundn muscovite W3a potash mica e M fluwaadsuayFandn magarite

o . ) Ho oo e o = i £ ] ;
e calcium mica wanaINUHWBnTlAnaE T e Tnunadantiaandn muscovite

=l - ' = = - . | .
WANLFNNINNNNGT BandnRalas (Illite w98 hydrous mica

nsANE1284 Aras [2004] Taennsld8alasununauein wudnlassaiaresdalasd uan

b ]
aanuaziivaraaaninduludosgumgfl 900-950 °C wargnmnilunisiiia mullite finndn
e ﬂu‘ lﬁ‘ = & ol i =
n1sldAue9 Weanannisiludalas 8 K gendalufuang

=

ar :‘/ = dl i i 9s dil’ a 9 = - o 1 o 8.
padRatlunirauladnfmniiaaudiBunnluivisedslasuanunasinlig g

Qu

Tunisgnrnraiafnuasla
=T & a a
2.2 NMSLATLNLUDAULTFINA

= d’lJ = =% 8 o a dl 9 = ‘gl’ a 4 k% as ull
nsipTeNLleAuin avAaanandngaun lamsoniwie iudasadu tnanisds

o

TMQALFN Wldmudadaufitmmuaudounsouunielunieun Bﬁ«:mmumsmumlﬁmm

o o

19714 MnauazFunaesgnun 1lA183gn1UIA AILANTBLIBINRY UAZIAN i
fj"mqﬁmﬁmmﬁ‘wﬂmsmﬁqmlmﬂmmmﬂ:mﬂmwmmmu mﬁumlﬁmfamiﬂiﬂumwugﬂ

Tnemsafaaasnisimuas vieatati lddunszuaunisuantnesnllaanwuziduiiaiia

= °© o d%, 9 = 3 dl = 'S = = 8 =
mummmummugﬂma LLﬂu'ﬁN‘u Aninaf a9ad wTalsalaafiluITU TIFINNITNARDL

aniR7aULeRAN 11U ATAINTY ATAINAZIBEATEIBYNIA ATAINIUILED ATAINNAGA

= '

AuUnaud

B

uazBudamieunishiUldeuwanaiieruquannmuazanuasiasesesie
azlugdumausialy lummﬁ‘auﬁﬂﬁu&uﬁﬁLmﬂfa@auﬁw’]ﬁﬂ:ﬂumﬁm@ﬂmaée@immﬁﬁ
gaairAu AN sAnaes Cetin Giller waz Ender Balci [Giller 1998] WudnA1A2uMiln
gpainpuilauslanuay dadalrf 20% aaas 15% 1aladu 32% waz Aumiua 33% lag

v ! v 1 =
win fanfinaudieiunuseundelasefinreaainaanlsd (FeCl,), Ilunaidaunasalss



ar

(KCI), NaCl, FeSO,, K,SO, uayNa,SO, Wntu uananidnudnasalsslaaausinlied

ANuiaraan Al asuudadlduinndndaaleasy

o

21NN199981849 Diz WAz Rand [Diz 1990] wudwganssunisinasiarasanduesiy

=

Fn1ouansBuviael 19w neadaiin wazanswananiuduiluaisusenaulusssuaandas lua

= ar o

UAZANNNIINARBIUDY Heath Wae Tadros [1983] €4WLIIN msmmmﬁwmﬁmuaﬁu@q

=

' } 1 & ar

a e‘Aﬂld ar dl o a ql'
pH uazarsdianlaslaindagluarsuaosuaes wanaintladeiildnanauiudadafierdsden
4‘ } 73 E 7 C‘-'ll o o :‘ = ar Ggﬂl % 9/ 98/ <

neededldagtifasfunisnsrarefaesirdudauegiuBunuanududursswdaluans
Wuaua@s! (solid content) 1WIABYNIA UFuaNsTae lunsuaauaet (deflocculant)ainnis
NARE9184 Rand Was Melton [1977] wudndledinisldiSunuansdianinglay lunisdinasll
lulnAuuaznInsdaAuuile wazdnAn Zeta potential  azvinld@au1souIAN IEP
(isoelectric point) 2aARIRATUlS Teluanuddaiiazuian IEP 2e9funsazaiia el

Tayalunisiinisnanauanunasne e Wldauantiflusesluasflivusaniuniam

Uaa

& a o '
221 ﬂqi'ﬂugﬂﬂﬂﬂnm’ﬁtﬂﬂﬂ'\iﬂﬂ'ﬂ“ﬂﬂ
< A,

nsuaauuundniusiias dnidunssuaunistugdedanilanurfne nasnaeuuufe

b

=

o ar = qir-‘-i = i = as v = E% 2
msm;mdf;uummammqmumum’mmum Ly AU LLﬂ:ﬁ'N]ﬂﬁ]UV]iNSJﬂ’]WNL‘MHEIQ wWIaNAIL

q

dd’ o g a o ar dl o Y o= md‘ 3:} =y d' g
arstanvn liRwiansnszatasa ludnsdouni liiiaanauiBnunzan uazminaunliag
=3 o rd‘ =1 ] si‘i/ 3; = z =i‘ = a
luwuufinwulanawmed geiigUsnanininednis tnetiau (Clay slip) wmadluiuuiniay
Usenaudosindszinns 25 wefidulattFnins dnluninAuasgauuuiuigasaussiiiaaing
. %{ =3 3 o b7 4%/ di' dl [-3 =4 1 -2" = all
wiuluuuy Capillary force WAnLntiautusriuiuGesuluigaiasmasusiiafunaray
] & 1 v
ARAMLLNAT T BINARA T LIHARA TSR EMUININT WA A AE BT wdaRnTduas

UaaelFuie wnzeanainuuuiun aulduisainuasaainldwnilunasn Sousidausa

3 i v 9 g
gupgasaynIATediaasiiiurasudasteluiiiie Autuaziiauiaunnsneiu aan
15 [ k4 as = =y s:i' 2 g’ -:‘:i/ = . =l
2UNATMEIDUANNTIINBANATT TUIATBIAYNIATETARALLTS NN I am T utniie Audul
2ATENI19 5,000 Tuasew §90.001 luasew (Um) 1u1AT838YN RALRITANALESNENTUTN
na1qunil dounileatunsauenlddanzunsasan ayn1ATUIATENINN 0.2 D9 0.001 uAseu
Gandnduurnees “aassets (Colloid) wazeynIAMANN4n 0.001 luasey Fundnduruin

Guana lngil 2.4 azuandioaIuInERNIATEIAY

10



10 10° 107 10 m

Suspension | Sol or Colloid |Atom/molecul

5191 2.4 UAAITINVUNAVBIBYNIATEIFY

o

=l ad g
NFTUIUNITINLLULU N 2 20 AU

&
o 1 = '

L (3 A i 4‘ o
1. prsuuuTeslinAundesioeeluuuuiat (3en91 Solid casting TUUNNIZNUNITY

u

E
e o

= [ ot e ' a = [y (3 =3 1=l
wurdRSuTRslsuan naduhiuscuuuiindiulaamefawdnlagbifinnsinean
nagil 2.5
=l 2," a - = ﬁ” =l U : . ] o a ar rd‘d
2. nsmuuuiaaiinnamunfuiiuasiia (Funda Drain casting SUUNIENUNARN TN

Fneaiznaad nlaune wardadnisanumnatnealinane AL 2.6

(@) (b)

()

= a . . o I % a
gﬂw 2.5 WAAINNTIMULLLTUEA Solid casting , (a) wuundsznaunan (b) tAUaILLL (c)

daastinaullunuy (d) HaRsuALRAnLAIFIUTatILAY

i



519 2.6 wansnsmuwuLeila Drain casting
(a) wuuiidsznauudn (b) WAL e
1% 1
(c) MUNALNIMADDBNANWLL (d) sausslnu@nous

(e) HANAUNVRIAINODALLL

dumaunarnalnlunisuaaui
1, iminAuaelunuufad
2. ﬁ'}luﬁmzqnLmuﬁuw"@mﬁwumﬁﬁmmngw;ﬂmmu (Capillary force)
3. anfnnsazauuduresiniy %qmmwwzéuﬁuqmmﬁ

. mnALeenaNLULRNT

RILEIE AT

. ANNTUNSRANANNANN

~N O O A

1 ldeu
X

8. ¥NNSLHNB A RANFBINS

q U

31ngUT 2.7 azuamadnnisn1aiindus1e] 2eiInIaeLL

— L, —s — L —>

m

Mould porous Fluid Cast Slip

T

Wetted mould

<l as =y :’1 ¥ 4 '
E‘IJ‘VI 2.7 LAAIANEUZNITINATURANITT TENINTTRA LU
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AU TR AR TN AL NAUSALLIRN ASANNNT

(5 = C.AP.t (2.1)
Ap = Driving pressure (Suction pressure + any applied pressure)
L. = The castthickness
L, = The mould thickness
C = Casting constant (is the function of the cast permeability)
T = Time

1 4
2.2.2 unnu (Clay)
1 13
Aa daunduinszaana (Dispersion) WATWAIUABE (Suspention) 2t luuf9eE N9

1 ¥ W
andue Inaddndoussudnailanansati (Concentration) ARANUEA (Viscosity) nsluasa

(Fluidity) Munnzaulunistinld@ugidanisuaauyy (Casting)

UAUNRA (Requirement of slip)

1. finsnszanesafia anunsomaslunuufindlsine taefitiuno Solid content g

Tifinnsuendusendreanasivaasudsifizuneynialn

2
= as i a‘ a ¥ 1 (-3 = dl " o o ngt’
3. fidnsnismaauuuiig wiliaosaziFoawiuly Tawieendy 2 Anwue fal
3.1 tAURRANEUENsaiY (Flocculated slip) Faazinlinisuaauuiinlaies dagy
2.8

3.2 MRuRTdnsuENIsnsLantsiofna (Deflocculated slip) T9HSunnL Solid content

gan9n Aegi 2.9

3
SN
% 1-120\
oo

wauazsud i lugngy

TRAIULUUNUWALINTIALED

a

i H 1 o o e .
sU% 2.8 usmansuasuuLTetiAUREdnEUzINFaAY (Flocculated slip)
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4 2
o = ' 17

>
s \ 7 : unauazd il lugngure wuuinw

TAd1nq Az AMNURILUEBNINNGY

'
o

5191 2.9 uamInsMABUULTE AUREANHUENINITAEFaTA (Deflocculated slip)
4. wAuseseeluiinaseinnd
v
5. minaueananuwuLladne (Good drainage)
6. nARAUTIN Az fiaeiinnuLdunuaziAHITweNge (High green strength)
Fns 159 luN L LLYFea A N TN AN YR8 TN HA R TUT A2 IFUARRIAIN

o\ y "
naidwll dremena 2 dsznng Ae

he

&
1. wasdudnduundanniu mszdniiesdniugiaziwenld
I = @
2. UWUUTUNINTU 8RTINITAATHAITANA
g = éi; a % or [} 4 = di, a ¢ m’
wana1nil Auaidenvesilafuiudeddoudasisalunisimuuy Ae Lienuilug
weU SRsINsmLLLAzIEI Y
WRNAMFUNIsMLLLazsznandae Runazdandu dansratasensiaet i uily
= =1 & o e o rdl 4 13;:& G & =i o o i ° q;?;qd o
AuarstiefidudnmanazdulUls wiuufisedinisluason nashaznliinfulauauds

wiuil azfesthannaildadlguaiAdeildnguauiinsnazarsuazaendalif ldaclddon
Y a e o
2.3 MSANHIANHUSLANIEURIAUIATANLAAY ]

2.3.1 nsulAsuwlasdsideianusan

el Fendsnanuieutesfuasiadugaa il

4aaft 1 gruMgi 50-200 BsATAITLA Wunswiglaeamaaaiaiiesainnisgayde
ﬁﬂﬁm’m:ﬁﬁfmgmﬂﬁu finnsganaundenuanaden  lasawizlufumiiunaziiunig
Wawudasreudnedn

Foafl 2 anunnil 550 B4ANTATES Hunsmneliassunamniinminnsaaiefages
kaolin natiu meta-kaolin fagunns 2.2 ludasilanaasiinissanessesarsduridiansan

AL,O,.2S10,.2H,0 = Al,0,2SI0, + 2H,0 (2.2)

(kaolin) (meta-kaolin)
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|
a =

a4l 3 nalaeudugiuresrsend il 573 asraaidaa lillnisnfdauuang us
= dl o’ v < 2 =!. < i o l:g‘ E 5 =
fnsasutsmdanuacuieudnites Tasannradunaviuladadiudnasiitfunamin
uazamsInIsiiarnuFonugane

Fq4i 4 grumntlszanns 1000 asaaidas unisaatusaaes meta-kaolin
nanenilu spinel Tnennstaesdanteananniasaina bifinsgouauasusifininulfauulas
WRIIY

] -dl = = o .

d0e?l 5 gruugiitlszunns 1100 asATadea unisaanafiaes spinel naneu

. ' aa ¥ =l o L8 = =

mullite TnanisUdesdanieanainiasasis uasiinnamsenseanadans ldiinsgaudenas

i [l ¥
WA ns Reunl adHA A IR NATE LA RN TAINAITNAD

2.3.2 At uwangin

=

fanurasnauiiunaiainAeauidluniseenlidasiinaslaaugllaedsasinnig
wanFanalfusanssin  wazannsosnengdielualdldidelifiusansein - [Ryan  1978]

0:1 = ey = nd' =l %} d} r-*JI <
Taeviall AuuassantRasuiluwanadingadiefinisuamiiadll Wesanauasyniaiian

H v 1

' o o a

dgl’da = alln 2 =3 or el oo 2.} 9=l ol
AnRagauaznatilszaifoulininliansadgaiulianaiififarenilad  Auiidanadu

q

warafnundnaziinisuasags waranuudusudanandanuiegaiduin

[
2.3.3  ANNLIWTUTING
pnuwiausadenarasiuutiveanidu aouudeusmastugnazainuis Aaudaus
POUHITEU LRZATIHLINLIIMAINITLEN

v
9/ a o 9 =]

1 14 1

deAugninundugtuazainuie Auluazdesiiauudausamnefiaznusiennnuiy

o a E’R’ @ o & ar 3 o <4 3 o = < ar
fRnTuanauinousrdnneld  danainanArendviiainasdalniaziauuIuIIMaInIN
wiatieeunn AufitruneyniadniduiumiiesasiuansAaanifinadannuiige
c!: aiéf o 4 a [-3 1 -3 = o' dt! = ar : allnl
FunuiaugdlaenisfaudaefufiazuasAanundusadnad  HeWmEUIUTWIWN
& v ' EV V) LA AN < a o & -
anTuatudotldenliiuds  MatleraandumztnfiAIAINASHIGIIRITUMNAZINAUIAY

5
aunaaudmiwinliiinaauudaussiu [Dinsdale 1986]
[ = = A a o s i ' ' o & a -:i‘

pnudusudanafenisindnsurtaunsoasgLivetldlagliguivseiiadien

1 L3 cll = ] o e 1 8 2 = i
gusen  annmsdnEnudiesdlsznauiinuluiudwiadutesisngulufin danfieguan

Aulazvinldudndnei@egddaazmn
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[ = as d’l’ a ulz 1 1
ALLS LA anandanisiunesileulaeiall LifinsAnEnnsAnE1ana
avBuanntn uARswURNENMEURSAsRunsAnIaTREna e ilafiunednian Wy
o = = 1 o 1= v tai 1 e 1 (-3 - Jj = '8
RMUIUUINUATINRENG 1) widelsififeagtuidadranuudusaudianarodianunesian
- ar 1 (=3 =l 1 :}/ i o 9 o g = = 1 4:’!1’ =
Ananiladele atrelsiniungugmaitiy unasnatinun dtuilaAuunesiaduiiaAualnu
e A a6 e A & as di s 8 8 o ' ] :fd' =
e ML RGe TamuiuiiesainadAlsznauARNEARINUAL LAY NI B TNDDLNY

auudausadanateailafunefmauifoaiu 3 nqefdail

f. mqwﬁﬁa‘lmﬁ nadrr N uEinaeanefauinannIsaaniules
=3 ar & 1_‘: [7 a‘ 14 as = s & G E: [ = 9
nanalas TedRnNsaeniuenandalas faranunsainA s danals
[Sane 1951, Schroeder 1951, Mattyasovsky-Zsolnay, 1957]

2. wgufmaiasuuselaenisiainszaneni na1dnIaynIAvedAIand
warNAlan ns:mﬂﬁqaglmﬂzmﬁ'qﬂm’lsmﬂ“ué’amﬂmmmﬂ%wLmun??w% (Griffith
‘s Flaw) LATHNAMNUINISUTINS [Hasselman 1966]

3 psunuserasuansndnanadinisarufutafisauluraut tinsannis
dlu = Qr o a 9 dl = :!I o 1 &

F &ulseAnEnrrenasdiaonyfeuresdandunaniinszananaat (R8N

al ' o

LL@:ﬁalﬂﬁ) wazanianaAnsneny [Hamano 1991, Tomizaki 1995]

9
[ 9 = <

Ao o ] e A @
u’aﬂqqﬂuﬂﬁﬂﬁqﬂﬁququUQfﬂ@L}ﬂqF’]“}J@Q'JWQQU u?ﬂlﬁuqmﬂl’ﬂ\‘]ﬂQ@ﬂﬁWLVﬂ@%ﬂNﬁqu

o '

dfyriennuudisadinaraasiniduetineb sanananudaluizasraanand

2.3.5 guiiAAAAREEATAIAY
FunsinmdnEasmaeiivesstunfidszneudaseynianuinadn(0.001-1.0 pm)
B4 ”m:rm:vaqu‘nmﬁuﬁﬁqmgmmzLﬂuﬁqmuaquﬁﬂs?mmnuu
Taasilunnsutiseyniaazutseanidu 3 tszianAe
1. BYNIATIUIUADY (Suspension)
unaaRnNIATIendT 1 um
2. ayniatisneaas (Colloidal particle)
guNAaYNNASE 1T 0.001-1.00 pm
3. ayn1AterAeNLaziNana (Atom and molecules)

2uNAYNIALENNTGN 0.0005 pm
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An
2.3.5.1 UszqnH27932 1A

o = AL da
n’l‘a‘ﬂ'a“l_lLﬂaﬂuﬂiz’iwwuwnqmm'a‘lén’lﬂ (Development of surface charge)

ayn1ATadeanles (Oxide) Tug9RLANEAiA Hydroxylated surface GaWUIHA
fanannazgadu H' waz O 1u S0, deeylumsazaefifianwidunss azifinn1rATy
H luansazaeinliiuiineynaiidszaifuuan lunenduiudesgluaise =a1uAHANN

1 - dii’ ‘S‘n o I/Agll dla = o’ ‘dl
lusna H azuga’nWunNgeRnIA wnlsuifneynafitszaiduay fegild 2.10-2.11

51#1 2.10 uaman1egadinlezqfiinrateynia sio, dinegluaniazidianuiunss

A o’ 'A § L i 1
g1l 2.1 uaaanagadunlszqiiiareseynia Sio, diaegluaniaziiianuiueing

k2 ]
anazantlung pH axiinisaady H' uay OH wihiu filifuiideeyniaiiaax
Wunane (Neutral) Fan pH #aatidn * Point of zero charge (pH,,.)"

d .
FauanalamiuaNnsue Nernst

Wo = f(pszc_ pH)
S0 v, Aa  Surface electrical potential
210 An  pH i Point of zero charge
ansasaneilsznaudan Sio, fu ALO, 9AN pH,,, WAL 2 WAz 9 ATNAIALNTT
= ' % a o o A 1 o o 1 ' 1
Fasnsusntauiinsnizmnsaiuviela anunsainlalaenisdfudl pH 1Tw Aasazany
HANTEE SIO, WAZ AlLO, HAY pH WL 6

aNaNNTT28e Nernst AL L6
W, (Si0,) = 2-6
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W, (ALO) = 96
= +3
azifiudnayniAed S0, uay ALO, Hilszquanseiuaufianishegaiufaaunss
_ _ o ¥ Ay ey a 5, e ,
n1alndin (Electrostatic attraction) muum’aiﬂ‘ﬁ@gﬂﬂﬂmmm?mﬂ:muEi‘mu (Flocculation)

ar

Aafinslfunlasulszqfiaeeteunialaanistiuanimanniunsa-ane (oH) Asil

o al o e 1 e
nsain1 U5y pH 29a13aza1e IiiaA WAL 1

aelf W, (Si0,) = 2-1
= +1
W, (ALO,) = 9-1
= +8
nsd@if 2 15U pH 183asazane At 10
azla W/, (Si0,) = 2-10
= 8
W, (ALD) &, 4910

= -1
v i
azifiudina 2 nedl euniraas SI0, uaz ALO, azianIsHANMUIlaIR NN
1M1 (Electrostatic repulsion) a1y Erdfesnisliiasazananansenaiaiinisnszafaiia

. P o v 1 ' = '
(Deflocculation) aaAasUFuan pH 2asdnsasaaaan iiAIBENIT 2 ¥388INNI1 9

The electrical double layers

idlaRar019YNATIRUTAIRABYAIA M (Cation M) 1TWM-Clay Tnailsrqaes

@ q

Augunrauanslifainnisqudaliin (Elactrode) 2 du adluaazAHLIILABLTBIAULAY

4 d’/ o = =II o ?1/ g
@’]EIﬂi‘ﬁLLﬁiﬂﬁqﬂﬁ‘ﬂluﬁ’]?ﬂ:@’]ﬂu ﬂumﬁ‘uﬂmmﬁmnmmmmuwmmium EQ'WN’ITQLL’GWNIG]

2
Zhe

N

M-clay <> M' + Clay

' 1 i v [ 1
wazaynanilszafusy arunsafiasdadrdaliinfiduuan lusuiieyya M

[] v 1 a [
aziaaaudn T Wi P duay setuaiunsoasuneladn auiald Aussiansusaas
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o

ANAROYYA (Balancing Charge) fusswdnsayyamuiuayyauan deaziianishgansy
71919 Counter ions  futlszaiufinrasayniaiu uaznisasgaiiazgninaneiaunis
indeunsznIneynafoaiwesluatsazaty M l¥n1sifinreiuszees Counter ions L
T P o . o X odn
ansoialndiuiuiiaayuniald udazifianisunsrestunnrestseqsauiuntdasynin

AaaunIsiugy 2.12

- - + +
o -+ - + R S
++F + + + + + +7 i "
T e e S T i S A S -
T+ R e e e e + +
+
+
+
PR
-
.+.

d ar = Ly
51l 2.12 uamsdneuznnfinlsvqdensataynineshy
WeRansnaneruzaesaynianuiiduwuunniu nednieedszquanuazauniion

fAaresayniaiu azin liiianissaniuaeeynia Mg 2.13

Facc-Fac«;_’

Edge-Face sssmmiy-

Edge-Edge ===

51 2.13 usaannsdnFaeiageslszatanuarautfianuiiaresaynianuin liiian s e

BYNA
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. = Py v ¥ e ala a o Ay
Counter ions AB ﬂ?x'ﬂﬂutﬂ?ﬂ\iuuqﬂﬁﬁ\iﬂu’ﬂ'lﬂﬂu’j?z'iﬂﬁqsﬁﬂﬁﬂiéﬂ'\ﬂﬂu ‘ﬂ\?lu"ﬂu
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3.5.2 N15AATNUN (Water Absorption)
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AITMUTIUSS = R (3.4)
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. d
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= = L3 5 = = 1 i dl a e
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faat | SiO, | ALO, | K,0 | CaO | Fe,0, | TiO, | LOLI
Au

BTC 63.46 | 24.19 | 250 | 0.26 | 1.43 | 0.76 | 7.41

BRC 7517 | 17.06 | 0.81 | 0.44 | 1.32 | 143 | 3.77

BHC 67.59 | 2291 | 2.08 | 0.21 | 2.03 | 0.61 | 4.57
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4.2.2 n1sAAsIzasAlsznaunans

AWt 4.3 LL@mmamﬁmﬁ:ﬁmﬁﬂﬁ:ﬂﬂumaLLéé’qamﬁﬁﬂnﬂ?Lgﬂf;Luu«u@q%’ﬁL@nsﬁ
ﬁﬁfafgﬂuﬁuﬁ’q 3 afia anuanmasemudtluneetadudufndeudufeuseonnd
(Quartz) wasuialadlusi (Kaolinite) douusirneiuAeuslunguaedlunuaziladatag el
Faatihafu BTC azwuat 2 win Aelalalas (muscovite) uazaniiau (sanidine) Tednarlungs
gaavlagatng  winigertninnunadonduasdlssneunasilassainanuuuinluadiia
(monoclinic) wilauis douluaeteAu BRC waz BHC axwuuslulasiaail (Microcline) Fail
Taseafrandniflunuulasadiia (triclinic) (Chris Pallant, 1992)

AINUATIATIZHNINAL (51’1‘5"1\317‘; 4. 1)URTHAIATIZINLT armrsndn A TN
PBIUGH] Fiuaulaeyszann TneldRanisAunann Uian finsanadn (2539: 105) 5433

Aruanagluniamand 1 uaznan1sAwIniresusazsaet1Auuanslun1s i 4.2

AN9199 4.2 uansiiunnusilaannnisAtuang

, AARENIAU
)
BTC BRC BHC

Quartz 28.43 52,02 34.36
Kaolinite 37.66 40.15 50.90
Muscovite 16.82 7 -
Microcline - 4.70 &
Sanidine 14.67 - =
Calcium 0.26 0.43 0.20
Ferric 1.42 1.30 1.98
Titanium 0.74 1.40 0.59

794 100.00 100.00 100.00
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4.2.3 NNSIATITUNIIANT AU
= s =|I b7 k% a dl = g v c:ll

nanIsaATzinIaasunlamisaannFeulae liinalia TGA/SDTA WaRAN®IRIWENT
wieldnaanasiun (Loss on ignition :LOI) waznisudsunlasaaandsnuadnuien o 199
grun)fiangg linaduanslunini 4.4 uaz 4.5
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— i i o & 2 a d a P N
\nTuey 2 Tuneude Tunsuusnazifiafidesgruunl 100 °C D9 200 °C Faunaziunisung

gﬂ, =4 t:’ﬂl ﬂil (] t = ::v -:ll = a{' 1 =

sanivieANTuietssniaynIA1eIRy daudunaud 2 auiandasguugiidssanns 400
°c s 700 °C shazfuntamellseninfiedlulassainmdnteshiunarBuvisdansisiaglufu
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ar =i

Fetninfmelaesfeauiaetneiu wudn fethedu BTC swinwgldudsnissnunn
flgnfelenas 8 se9neuARRIBL AN BHC Feuax 4.79 waz BRC fauaz 3.92 Audnsu
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4.2.4 MFMTUIABYNIATRIAY

HANNTUIAIAINAZIBEATEIRUAINNITNIIFIL AUN T T AN azB e AFa Tl A na

189N13NAABLLAATUA1T199 4.3

] v
A19199 4.3 Lmmwﬁmmmné’wm:unz-*wamuimmﬁmum5uﬂs@qmumnmiwmmﬁmj

AIREIIAU YUINARZLNSGS Ymnude NINANAZHNSS
(v3u) (nsw) (nw)
60 9.17
BTC 100 100 2.90
200 3.50
325 2.74
NOIINTDIDYNARUT AN 9AZLNSS 18.31
fauazvnsaynARuTidNald 81.69
60 5.46
BRC 100 100 3.96
200 8.25
325 5.82
NAIINTDNDYNTARUT A IAZUNS 23.49
Founza801N ARUTIA 914 76.51
60 2.87
BHC 100 100 2.07
200 6.14
325 8.41
NBIINTRIDYNIARUT AIATUNSS 19.49
farnzrasaynARuida e 80.51

4::4‘ & o 1 e ] = = = «:i! '
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4.3 N1SNAFAUNIINILNTW
4.3.1 NMINARAUANNULLINTAANIWNRIEEN
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AaRsNIRAY Sagazrastanisldin | fasaruastiifivinldle
954
BTC 26-32 30
BRC 22-24 24
BHC 26-28 26
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INANTWN 4.4 /LU NATEINT IR NN A NI TR IR e e s s 19 U

1 v ] %
Buniisineriu dratinefu BTC azlftihnniigauasdaaenistiinasninedeagludaedesas
26-32 1R9MINNARANRENAY BHC Fauas 26-28 wasdnatiiaiy BRC Fauaz 22-24 muaisu
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4.3.3 N1SNARBUNITUAG
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M1519% 4.5 LL‘Z‘Iﬂx‘iF’Hﬂqi“lﬂﬂ['il".}’]J'aQLﬁ’ﬂ@]ﬂﬂﬂ&@ﬂ“ﬁd%ﬂ:ﬁﬂ\iEN’]

SRALRTURINITUARND
ARRENIAY | yRaUL WAILEN
800°C 1,000°C 1,200 °C 1,260°C
BTC 6.20 +0.27 | 6.70 £0.27 8.00 £0.35 14.30 £+0.22 | 14.70 £0.27
BRC 3.80 +0.27 | 4.40 £0.42 4.50 £0.35 7.40 £0.22 7.80 £0.27
BHC 3.80 +0.27 | 4.50 +0.00 4.90 +£0.22 8.60 +0.42 9.10 £0.55

1 £
AINANGNT 4.5 A=TUIIAIANNRARLT9FABENAY BTC ReiAN1TUARININNGILE

v L ' 1 1 |
31 BRC was BHC Wariawsnuasndann mivadataiiafuazifiuunniuiEes ] fegumvgd

9/ [ t
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4.3.4 NMINARAUNNTAATNU

v v v 1 i
nsgeinireaiiedudasnfesazsesirfiuianaseugaduly fadraumsuiauan:

TunN919% 4.6 wax NN 4.7

=i ] H ¥ m o
fA19149 4.6 LL@mmi"@ﬂﬂmmm?@m%mmﬁmmﬁ@mwmm'um

AaRL1eAY fagaruaInITAATaLl
800°C 1,000°C 1,200°C 1,250°C
BTC 20.36 +0.33 20.23 £0.43 5.40 £0.33 2.80 +0.49
BRC 14.18 £0.36 14.49 £0.42 9.63 £0.14 8.29 +0.30
BHC 16.18 £0.11 156.65 +0.44 7.98 £0.32 6.45 +0.39

AnAe N 4.6 Tugasgmugfl 800 °C 3 1,000 °C Maatinsfuiaanulifingg
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o o
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4.3.5 mMavingauaunulv
g = i Y A’ = ar © A" = :el'd
naraarn I e leAulneenAaAna N A0 Ta e AUMAM NN TN LUaRUNN

fasnaansinenaiilegniaudarianulfseaziiten Aanulfneuandlunime 4.7 uaz

N3N0 189 TLNARDIMAINLER LA 4.8

<l ' v ‘;l’ = o
ANT9N 4.7 LEAIANANNTANIDUD UL ALUAILNN

AaatnIRy AAnlALee (AaALNNS)
1,200 °C 1,250 °C 1,280 °C
BTC 0.33 £0.29 3.33 £0.58 3.50 £1.00
BRC 0.00 £0.00 0.00 £0.00 1.33 £0.29
BHC 0.0 0£0.00 1.33 0.29 2.33 +0.58

AINANINN 4.7 nAINARINGaMNR 1,200 °C slaetiemu BTC FuiinsiAwaidntes

ar 1 = ar [ ar o a o
dausiesinadu BRC uaz BHC faluifinnslfee ndaniswnnigoiugil 1,250 °C AanlAaseyes
FatinaRu BTC fAmnniiugiusnesiamn BHC Builnisldvadniies Tuanisiau BRC €9l
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Aasatinaf BHC uaz BTC AnunulWuaailaauiazinainiBunnmesingaundsomnuiniy
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4.3.6 NSNARDUAIHLAILTS
HANNSSAAINNENUNINARLLNNGRA (Bending strength) RNV ARALTIEUNTALLI
uazHuNNENanlA19197 4.8
mnm@m?mmmmfmmﬁum‘nauﬂaawﬁwmuﬁqLLﬂ:uﬁaLmﬁfqquﬁ 800 °C 0
o as 1 a = (=3 ] 1 ar o é as 1 = = =
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] dl e e -3 :74 ot 4’ 73 1 ar 4 d‘: =
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a

ANANWE IS a(kglem®)
AaEe | WAIBLILAS uaLen (°C)
Au 800°C 1,000°C 1,200°C 1,250°C
BTC 12704268 | 6567574 | 103.02+4.92 | 170.16+10.04 | 196.96 +13.33
BRC 40614400 | 47.42+331 | 82.9646.31 | 218.70+4.30 | 240.56 +16.60
BHC 33.37 594 | 60.83+1.75 | 96.4940.15 | 196.89+16.18 | 213.48 £5.86
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