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Miss.Supapom Atthagomot 

Adviser : Niwat Patthana 

Type of Work : Engineering and industrial Research 

The purpose of the study were : To build composition of Hard 

porcelain body in temparature at 1,300 "c . This ternparaturn is be appropriate 

to make a mortar by use 3 kinds of material are Kaolin, Feldspar, and 

Quartz. 

The sampling technique of the study were use purposive sampling 

to get the mixing formula tests = 20 formula Researchers had to divided 

2 part of the thesis Part 1 was use the mixing by sampling technique = 

20 formula mixing tests after that weight, to crush, mix, test piece forming and 

burning at 1,300 "c in reduction atmosphere type after burning has physical 

specific test for firing shrinkage , water absorption, modulus of rupture. 

Collection data. 

Part 2. Select 1 mixing formula that appropriate. The researcher has 

select formula No. 7 that content Kaolin 50% Qua& 20 % weight and 

crush in jar mill and forming by jiggering machine and mold casting a 

mortar in plaster molding, Guying after that burning, at 1,300 "c in reduction 

atmosphere. The result of this study were the composition of body that the 

researcher was selected for forming and burning to make a mortar product 

can be stand for the heat temperature with no reflected to shape and any 

defection of the making product. 













1. ~m~~ud'~~un~fi<amLd ULC~ Kaolin Feldspar u*z Qua& 

2. nluhdw Zbi97nn?~uulrurq~z (Purposive Sampling) nnmmq 

filulrti'aau (Triaxial Blend) $~~&md?u~e~niuniah ~8 Kaolin 30 - 70 % Feldspar 

10-50% Qua1iz10-60% i?wu20 d2uusu 
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3.1 rbud&u h kd~uratQq5lmm~da~11wdfi~ 
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3.2.1 ri.ln?mslfk (Firing Shrinkage) nltru~~4~nn1srw~ 

3.2.2 h~niSqn~~~, (Water Absorption) n~uakwnnmu, 

3.2.3 hq~awuiws~ (MO~UIUS of Rupture) nm~G-q~nn7aui 
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1.1 Kaolin q ? n ~ ~ d d < ~ ~ ~ ~ ~ ~ d 4 ~ ~fl ~ ~ ~ ~ $ n ? 4 ~ ~ m 4 ~ 
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1.2 Feldspar nnbwdaidd iurii~rmdnwknu nau 
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1.3 Quartz 91nu~64 .n'a\d ~UR"~R~Z~~?JMU mu 

2. ~~L~LL~M%Q~~I~~+I-I 

3. ~mrmui.qA~i;?a vfia11mu1rnbis'n (Jar Mill) 
a 

4. ~uplurianmn~a&wnMm 

5. i~lfiltd ?NH$~ 800 ~ICI~LW~L~LII 
4" ' 

6. wi~fi~aud~nrrr~~ 1.300 aamiaa Iuurn~n~cluuu mnqu 

7. Lfi~nu*la/fiLaui~~un~snwaa~p1 kd 1~kr-i 
7.1 Feldspar343 % 

7.2 Quartz 34.2 % 

7.3 Kaolin 9.0 % 

7.4 Dolomite 15.8 % 

7.5 Whiting 6.0 % 

7.6 Zincoxide0.7 % 

8. w?~ra~dd$m~~~ 1.300 a4fl?~1~ 20 UI? 

9, i~~i~w~aataan~~n~m~~~~~d~rnu~~~c~isd I 50 MMI~U~ 

I 0. niiiiianasuwaudnu~rau 1 dqwau n~~as!u~ii?a~uilm~~u~iailm 

I. rim~uiuaifmnaia~au ~~7uii3 L&~U~~U~U~~~UIIIU ~4 Kaolin 

Feldspar Uar Quartz wliqWlq~ 1.300 94fl11~fi~iillfi 

2. umnn?fiuuu%nk (III~V~IP ~ITLU~IMG i/~au~d w%n~n~~~dh?'u~doa 

q~n&m'~~u8oni~~ui?d~~win'umd~~'1riau~d 
4 

3. ri~nimsl6~ vuwi;a n~~~AiriaiWun~suri~nmm~~ nwukn~sulmgnrupir 
I 

1,300 awnaaiitla IuII~~~~P~uuY~~~~u 





2.1 Kaolin 

2.2 Feldspar 



~~&~$4~kl$9d (Introduction of Porce W into ~uope)dTZ~~l'l~~fl~l1€1~ 

q m~an m~ %~6~w~~~u9~ ihi;9mm%i~mzmd 16 (m.d.2~3-2143) U%iiria&q 
t 

a~~r~~~i~v%a~~ums7u~~n~u~d~~~lu~fd~~un%~~m m%~fi~urmurud?~mp~~uw~ 
4 4 

rr~nrdsldthq1nl srl~~~k~fllr~~~~ld~~~~7~1710dh~dl4~1~~~f mFuiiq7ui hu 
* 

awda kuu~~rr~~~n~~~h~~~~~n~~~ m~~~w~~'~tdi]~~n~~un~du \~%k lilad 16 

1 .r 3 
n~~q~~~~~li~ua~u~u~~udf1Bt~~~'Uu~~Lu~~u~Lm'Luqwqij~ uazdjiiuunv~duui 

udrn$u 7 irlna~odunaak 







u3nn'w%woh~u unjanwqc~d~~iini~~u~ Kflu 
4 * *r 

1. Soft Pwcelain LJULR~J~UGU~MI~LWIASUB~ Cone 7-1 l ri gnrrrqi 1.2 10 - 

I ,235 sarvirra~?m ~~aiiuilali ldllkuas w pm~u& 6qi~~~~~ud~wau~07u~ufi~ 
3 

ftur%uatn)u~ iiurnliu lunauma hurr3mn'mndil du iudaarr ~~%4im~ti,u97u 

~fldld 
Y 

2. Hard Porcelain rua~~9itn&~m~n&Y iu1\~0~~iuqoruq?l Cone 12-1 5 

u% qor~qii t .3l o - 1.431 wn~n~~iwi jl~awui~unh~flu3~w ii)nwTdk~a~ nwi. 
Ad - 

n~sn'~~nhuww ~nd unzCs~fluau~u~rlhnm uurri~1d~~u?imn'u4d~~1m1P;'f~4i;a ~&4 

cluqulrlill qdnmnrlBq du r~?riluw%~ud wiriwnun~runnd LA: WIPJ~W~WU~ 

~~I(IFIJ rnmzn~fiaani~~~i! Ldu ii?t~~$~Gs ~flufiu 

da hua h&aA (2531 : 166) i?~~nfiw84 qruluu~r~n~zao~ iiaiiuhu 
4 *A4 

aih~efrmu dl ~ilucue'luJunu~a~uu4~~04 uiqwi., nunw Tdkua~ dm9 GnqnlX? 
k 

qjlriiinwqduuq daqm~qirnvwwn numwiauy rfluatdauId41 nurianwK~niau 

nw~~w%"m 

nrnmqnnlrtnm (ul~q~uuZ~1n'~n'qa7vnm nrmr~vmiin~l~n'~~7~7~ : 

Y 
wehwu uon. w -2528 : 1 - 1 o nimiq nqauzzh~mu ~u?a?ii, nlauz~lan2nd~u~ 

Ji II I 4  
ilrw ~~3muiil ruauiu iri~rluh ldkuas (6.l~~) umua1unungclrurJ~X~un=:~u~L~da~ 

dq~lrrJ~q~~uuosu~m~~ijnmn7~~u5~v h9~nd~uuaum lurqq iuh Guquin C 

r$tlmwu ufi~nnrmz~Zafi $ul~rilunm*w ir.lrnunw~auquW! un~imiaalri~sliuh 

u~iiri~LQian~r9m~ud~~L'iu~~m=: 0.5 

d?urr~mn'~(r~~h$&ni? hubiu, {Bone China) ~u<msyiudzrnnnah 
d 

raua t~~u~~~uaii~fi0d~~dm'1uij~~~~[1=:~2;~rn~~::ii~1~~1dhu~~~~n d~nn6qSlu 

J~vn~iicl~6~uGnn'su4wah~1u 4~zioad~hn~qn~lfiu~~&au d~t~'L~~iinn~*ld~~u~~ 

(iluaaij?~iiuqr$ni1 gYul11i1 ~ill~h~n'~ldn~~n~~~~~~~~~u~nuei~~~u~'i;1~l7wn'mn' 

dnmn&mwuiaunid 44, dLwXmiiu~fiw~m~Law (m? wmmqn6. 2523 : 

18) 



I .3 MSLR~ULUIDSU~UWB&I~~U 
ni nm~nqng (2523 : 82-84) nim47 jlLi~uiua~ws~fimu L~]UL&~ZIU 

3 
hd[uqb~~sl~nk uiaurr'l~1n'mn"IIijw,wbu~~a5 wiruoAust~iiamni9 law ii~m.~tdh 

Y 
un4 ~~?hq NH@ 1,250 %PII~L~(II~UI d d L~~BZU~U~ WI M~I~~=:~~Y~~~~ Zum? 

4 
$7 iruufi? ~~ziiuruiiam aau~wntl~~au rsnmm~u dn;aftuhm~d~sd4u~n G 

V 

nm~umnm~uainmwmu uarbu~rmsZu~m tja~uinai~~~~~~ &47~il~ii~qwGu 

qiin$u~f-~alwuau hs cn~~~kn'm~sl~u~~~'I~d~~u3ufi d~uuaursdGurm% 

L~Ubflh~~d ~ZIGU~TZUTU 5 4911 ?U~U~I~~ZU~N 3 (h~ Rwficdrzu~m 2 I(?u k69 
3 "  

i1)1d~1$~~~1~#~6a~6u~~n~1~n1ma~6~ni13 QZL~ U'~~ ~uaZldlduqA~n0~6~~5~~1~ 
Y 

fiutrausalmsu' @all Clay) &9d?fl~~U~61n'FLd+~11?ia1? ~fid~liuuiru?neru@~~gnn7~ 
4 

iq~cpddii ~udii~Gu~~~~is~i~a~~~fi=:~~~fi~i~~~u kanmilurfims~~nuiin ria4 

~~n~urnulru~i~ii~d~~~td~']1~41udn~~1=:~~~~~ri~~~73Is'n 

~~nnsrndeilrauau i'h~u'mfluhu ~m~l~um~~uruiia~line nmu&u ilea~na8 

aaunqld k$alu$urrei*Lau hrRu Whiting H% ftubhhg Dolomite Jau-m 1 - 2 % 

~:d~annqrqijnd&61~ rndqilrr'Rdrudd rwilr( ~u~ntt~rilunq?t~?hu~~ oenlrmiu 
s Ad Y ddwYn~r~fldni b~rimulnCn ~iviih~flun~sunuuu ~~~mua~lwrueRusrri~ 

~~idmiiu~lcl~mum 



2.1 Kaolin-R ~un~?%ue4 

ni mwwqna' (2523 : 66-67) nilail 2uwatruea nuIu~%3nr~rri;m 

Aqn inuatnm4uu(lu ihmeriraa 4j~kszuec riin~~nn~wtlranmra~twn~ uqrflu 

Zunm dAlue$n'uRu~aasd iwn6mnra:ui~yn fl~jui&~~$u~ m5u~~~u~~~6~~~ 
ti 

i?& a~u~rniiluM&uii ~3ucrfi.nasak~ nndb~wiajui2yn lurwT;~u7~nauanu~ 
Y 

aan9mfiunwq~m iumm:nzmweenmn'~ zY n'1~wfi~uf~u~bia~~2:~nmd~~um~~~d 
b~d~urnlui?usn7un~mfin~in~ww:nnud~~1~~ bulh%a.riiabbr\qkmu Jdeal6 

lusu hag~uli~~ni7u~~iik~~~%~o'a~u~~uudu~#~~d~~~ iiu9mGmhtGw79,~~1 

ii ~vi~dnwritu~n1udf~=:~nfi1nn 3a~Ziqqq a~uisonuIdg8~ 1,785 awnra~4ua unr 
d 

~m~rn~a~cudnfieu ~wu~:i~w%n~orii~u~~udu~'~~~~ QQ bun kl&d (2531 : 10) ndiq 

4, iidiimiuu?qn%th deud&nmlrn~%du~g'u7n trlu a~nl~rnma~cnnGun%w7~ 

~~ijnamnbi ~ijlu~~ml16 L~U~U bf1~~01~7~fiddlm~ n ~u~naanl~m' uaSrn7~4t~u 

aan\r6~$aduedu~n ~d~lihimnu$~l~u~wn WIQ 

Zurm ~~~ir.lwlblug~r~~nmra.nijn6&ni~ w&lu (Kaolin) ~%')Prrdl 

LRRB (China Clay) dw~ujla~ui~92:~n~~u ~ ~ L ~ U ~ ~ L VI ~ ~ ~ ~ ~ ~ ~ U'I ~ = U ~I ~ (alqiuu' 

aiwa.. u.d.d. : 49) ~~1~nrw3~~udiii(r~~~'ro~4br~~~ ~~lu~nmdajl~~u1r%cu~u6~ 



(dm iilmiiai?. 2532 : 42) ~4u~id%:nsuno~o~Q~iuu%Z~nw hua hhd 2531 : 

9) ii~doiiuawu nu\dliiq~z.r i ,750 sa~intlriiclfi fi4ni~ crdam< 2535 : 30) - straa~~~riu~daii~i~~1ei~x1~~~'1~ld~mu~~ nwgndi&v4rd Buqudq dmiruqu 

3 d~rfimq%-~~n~wu~u ik.na~urfJuhi~ 5ua~=dnuluamn~il~=:ija~dP=:noutu 7 

dzdua~u~nulad~~ua~~~~~~~fiuku~n% (tnu~ khfi. 2531 : 9) nnadqd Wuri 

MR~UU (Calcium) LU~&~B~I (Magnesium) k~iiisu (Sadium) ~:~~m\~l&tu(~otassiurn) 

dtd~1h~~uu~n%ea'1~17a~blrli~uw~ (clyiu6 niwwa. u.d.ll. : 51) Ilnii&&dGurw 

i%irn1~&~11fi (Alkalies) h uniikua:: 2 $m~nrfl~~~rrimnk.' ( k203 ) hanil ha 

RE 1 ~fi~i~mmnla6 ( C~O) uunGdaueenhsi ( MQO wzln~mriruueenld (T~o, alj 

~sdlrou%-u~dnhfl flsu lw5m~duz. u.d.d. : 10) 

n~&raq~ua1?~71%::i!~d 2 f-luuu ;a ~RZGY dym~n~ri?&rsi~flfi~fi~ 
v 

wrluh 1 ~~ilui(fiwU~umsnld~~tl3uvd~hatl 

(mry ~m7aGnOC. 2528 : 49) 

3ra(iw uddosn~flu 3 9% ~u~~~urlug~a~anrnuui~d~~nulno. 2528 : 1%) 

h 
I r 

mPfia~~qu mmnumtn B r3~u~~rd~le~u~~ ~~iri~3rn~ndij~w~wu~ 
4 d4 I, 1 '  
R€l UO4SdOAZ 70 ~OPf~N~ll~q4kJUUrn %uI~\~]~~~TELuoP$~ 7 W 

d 4- 

giinfi- ~safiunm A r~dufil~d~~nu~=:~~t~rnw~i~~~~~~~u~~~d 

13i~vA~hrra~uuln 
c. d 

uawzL~ewln ~%iiu~ntm M rqu'iu1iirnvun~~~clri~n ircluci?1111+1~19~mu 

U~.LR%~~T~' W~ 

SAurnlrurisAw1 tra?~~wd~Iud.rrma~wu idud hncl (ildi~ qnG~d 

dniu$ t;uw ~U WY unan3~ AU~~~~MRII~L~~ M~I~~~CS MI W U~~U M(~P~~~IU~S~I 

huidirmirndI& uuad~~uv~ahflu~~a7HnnuL9nsin~uri Zurnttuea luws unr 

un39lfi i~u~umaqnulmdlwna~~ rt duuhnlk4W ( Medium ordered Kaolinite ) 

naiuu?qn8u~zdn?~u%7au~nni7~un?ai?d?~ ~um?~irrfluii~~~~~a'r~'~i~ ( Sencite ) 

iuihni dudqud~nn duhn~iitd~uJils~nau~~~~udaud~tl u% u4~nQulu+lqw 

nlwh (Disordered Kacliniie) ui~~a~~~fi~~n9~nn~~yw'~n~siuun~tg &n~iudu 



L ~ R ~ ~ I I I ? ~  d~u~~m~~sdu~kni~u\u6 i~~iltauitn~~u~pd~~~u~~ ( Itr3sl t $ 4 ~  

5~6.22541 : 42-43 ) 
4 4- 3 
at Zu wuwiit i~~~nmu~~ua-~iddi~~aaz~d~~~~ iimm~~ltr;if1~~dm~ist1~, 

V 

h iainrunhdau6~ koJnR'ldznau&quui5iu (Clay Minerals) ihu-lmrijnrriGn 
i 4 

~~i~umdidn'~clidun~ut=:~h~~~dnrU1~~~~ luiilwmdznsu~ase~i~G~1u~I~n~1Iu 

~lsssunkriin~dm 1 dzdu~~u~nu~u~rihmm~~~~l~u~u~md alt 

dxnauudli Vud n?e?d (Quark) bn? (Mica) m~nwnl96 (Iron Oxide) ~aui!n.' 

(Hematite) dQrnnl$ (Fluorite) l%h\ad (Muscovite) LfluKu ~~~r~m~?nnl9Ltdsn7w 

reuguQi ~.rcflrairunm ~iifinv~ ~~rdd.wn~r~w~u rbaq~nfiwu~u 

l]?J~rn7ik-%tn6l unh7\u61a<u (Kaolinization) bur kli?d 2531 : 3) Als 

d~znsulamkoq~riu7lmn (~ydrous Aluminum Silicate) dl(~~drr~uun~h~3~h~om~ 
Y Y 

w'anuiuau $aaau~~~~~t-ii~l#i~~~~~~u~~~~~~'~~u~a~:~~u~milul~~~u~d 1 Vi 6, 
CI rl r dY 

Ildotl~~.H'uH"~szkrn%w~h~i~u~a u~~~udaun~tmuumrimuQ~~~dm=: k~uiuci?sr. 
Y 

viq~r~uid un ku?nruaru1un'ui;~~=:~~~'1~'~~~1~1c~itl~n~~ ~ w~~ n (3% t r*rw. 2534 

: i 4) ~illl?.~l~di~~~'1un~~u3~1~5~n'mfi~~p7~ kmw~mm~1rn~k~~vv mid 

Ilan'w~nrc$aauad'du 7 auii~~~uaiin~nnri~an'uld m~ru~nri~arisd'~u%~~~%~~~n'td 
Y J ~rr&.rh~~r)l~ nufiri~alhilwra~r] wfiuu3n~~n~un~wua~1nil r3rriCui7 ~~RWULHGI= 

Biwn'u Qfw7ru~3n~ei~an'u (dim? Guw'ami.1. 2532 : 41) 

2.2 Feldspar hq~fi 

hi +~$maiq (2535 : 71) nha41 G V ~ ~I ifl~id~n~u~~q~lu~ 

r aqGnKila6 rraz~ mq~~~sh PUYU~T, I~fia~mrmrmiin~ ~AQii~u~s'&rim 

~fi~~rnd~~w~n~fifim~fiad~lwda MZ~I~CUG 64~u~u~u6~44~~~~~~4~~t#i~n~~~a nw 
IIY Y 4 0  

diarrudfia 'Ld~flwK3 wd~ek~a'iu~~P~n'm~~~mu~~tlhUd~~~u ~snnnllfiqm 
tr 

a~mnur~m~n~~~rilu~l~ L P~3~fi~ii.n mpn unr&fiua?nlznaudmnqbsi'n~a=:nq ulfii? 

&.a inhd (2531 : 3536) ndm~iudui? Snridl rilui~~ihdr~u~ad?uan 
A 4"Y 

~MMJJ J fi~u~0ll~~~udqwfixn~4~dm~uBuLLm2:t7~n~au 44 GufluGwi~wwum~u 

1. Potash Feldspar (&O.AI,O,.GSiO,) 



2. Soda Feldspar / Aibie (Na20.Al,0,.6Si0,) 

3. Potash Soda Feldspar (KNa.AIz0,.6Si0,) 

4. Lithium Feldspar (Li20.AI,0,.4Si02) 

5. Calcium Feldspar / time spar I Anorthite (CaO.Al20,.2St0,) 

6. Barium Feldspar / Barium anorthite (BaO.A1,0,.2SiO2) 

7. Oligioclase Lime-soda spar (Na,O.AI,O,.SiO, + CaO.AI20,.2Si0,) 

8. Nephelin syenite 

9. Cornish stone 
* 3-V 

~?unrfier ~kqlraM4 3ufld76.m Potash Feldspar 44 ~~ifd~ncl~~as~ 

uws&~u ~~?~u~?a~?rw~~ mwu 2.56 :~~~?UU~P%;U 6 &~~nh~llrp 557 bah 

Ztl3u~uu"~iilumn~~~n'w~u~uti~ii~~~ Uivi h a  ~uima rug du8u G~4ui~n~um13 

~9u dw.mmr.rLdsl& wdxn<'nau~ !d?ud~~n~wn~mii fiua Tnd.la6. 2531 : 
C 

36) 

- Silica 65.7 % 

- Alumina 18.4 % 

- Potassium 16.9 % 

~~~~~~'~~sji m~d~n~a~u~~d~w~ld 1,200 - r ,250 a~nqnnriu~ da~ilu~~~~ud 

~rrfiu~u~ifs fluhuuazhinimu riqa~~ifrilusi?d~z~~u 

m.nirLfia~ueii~irms%iifiu ~~'I~L~ B~u~~~~u Ku B~~ Q~ (m? nslrunqnli 2523 : 73) 

uplm3~nnrrin~~~~lit~~Od~w~f tlucrlfim'fid~ &ou-Mm tn~o%u klm kd 

Loss on Ignition hi=: 0.34 

Potassium Oxide (&O) 
1. 

mm=: 9.06 

Sodium Oxide (N%O) ha: 2.27 

Silica SiO,) hflfiz 72.38 

Alumina ( AI,O, ) huaz 15.50 

Iron Oxide (Fe,O,) $atla=: 0.08 

Manganese Oxide ( MgO ) humz 0.04 

Calcium Oxide ( CaO ) hi.eas=: 0.31 



2.3 Quartz QUL&~?W~UIU 

~w&~~uya~~u ri mami irimrnwuiiiq SO, dmay2usmra~ii r3upl 

aowGn dn~~uu~n%q~nj~?mq'i~~~m~u iinmuuic 7 ~~srnw%n~d~ 99.8 uleiriun' 

nqcmmirnd&ni, Flint L~~W~IWU%'II y unnt~;ua 35 un 6nmac~&my 

u~uinul~am=~mlnuiim~~a n4uquun:ihup (nr~new~r mf. 251 3 : I a) lu 
~~o?u~rr~~nnclufid~nc~rn~~~~~ nhuflwijrncin q bnmhu~wm\~~flud~uuru 

IW& flu~uu~zm~ wl~ r~~d~'~~'u~nfit-d~~nu l#Auuimu~C:m~~~~~~~~~ L~UL~Q-IU 

(loll~fi iiieirrrwu~. 2531 : 72) u~nnnt~uAa~~p~ufi~~~Sdn~pu~u~C:~.ii~~~d~~u 
Y 

ks~n halGdm~untdldqaau r mnlntn hmc~&iiu uannn~i~lil~~ld*=~tlu4~ 
3 I 

u~t:~n~~uld~;rlnau rwiK~~u~n~~u~di~~H'~~n~~~~~~t1~~~u~2:~~un~~~1~w'a5w~~~ 

nvunnji7dm~?ml& h~~~duerwlumf~u f ~ l ~ ~ w ~ u  nudon~sn'~nh'id~ 
Y 

Isiu~ninu\d~rri~'Lu" nu~rlqd~wduKu (ni wmunqnli 2523 : 62) :p nmnqna' 
4 w 

(2523 : 73) ncimrisil ~a~~~~ri~~~snui~iitd~sd~ w~tl~~~ w~~ d m 
1. ~4an~urlun~nln~ma~d~~uiu crad~4(iun?nvlnh~'1rn~u8d~ld~ 

& A 
2. r~en~~'Iu~~uiiclua~~n~gl~~ulr;i~~~~~~n~t~~~n 

3. ri~rrtild~~uk~h~'11m~~15~1n'~ldn"1~"n~~w'~k~ 
A rl v 

vmruuda ROIR~ M~~ULIAZ~U"I~# h ~ ~j ~ ~fj 4 &$u ~&w~ mi)ll~lla~~~ 4vcn%a!41 SJ M~ 

Bin 4uinnqwqnjr uariJlrbiun$ 

aa n~r3wnr~n~ruiira~3u~tl~~~~td Imt~u~Mn cv~iJa %uwwi?~ufliruun 
4- 3 

41n'er undu 



* 
uris~~Ju%umhiiduJ\. fik~rdu~r%fiza~ndu~~~~~=:rir~1111~6u~n'u~ rr~wds 

b3uu~uAi~wi~r~dm~uiunm~un~~1w~~~u 1~~~~1rua~~.~r~~2ia~~1uri~u ~i~iuius:: 

~ m~~~u~~rr~i~;~~n~nrsi~ni~i~~f (u~dur]ugnr~unrn~ri~d4=:~nfl~nfl. 2528 : 
4 - A  

1 40) ~~~IZU\~UUU~U~M~ZYQ d74& wm~um ~nhwfiu ri~~& m0n?dj~~~~~~1~ m 
-4d 

rtls~&~udu~jii~~~i~mm~~u L~U m~uI)un~rnm<i~m~ M~~YR~~uLu~~I~I~LL~~~~u 

Y iu li~smm=i urn L~nvlii~ue*u~uriaa=:~Ztim (m; nnrurcqnd. 2523 : 77) ~6~5iuiu 
4- Ji 

owlGuiX?u 1 n u m r w w 1 id 

flu67 unz~uAa?a yu~uuwa~n'u ~~1~l~di*1u~~dujlax1~=:1~n'~~d~u%n~ piiw'j~ 

n'run*(singer. 1963 : 396) 
3 
~ueiiuiluriciu~clan'~;5wq~u ~wnz~~~flrrlauuamstfimq~~ 44qr3usia~n~lu 

q~m"dwrr~z~m~inqLkrr, cd~~~~~~ m~nrian~ m"wu~~~u~u d~4~rfIrriimliii.~ 

AurirnIvrirmui~qS~~aGn~ri~ i~is~sria~s~n~~p~ m~~~d4~~ m~~a~ uieowia 

ds~bm&n afiuqsan~w~r du mtll3mqtlm~t~'Iud~~n~ mu~m~~udliaakuwmiw 
Y 

d ~ L M  A m~n~~~m~s~;1m~~~1~=:~~~~m~h~~~~~uilu'1~~~~~n.~~~7~lttri cillfi 
* 11 L& 5 iraflu~fi h ~ ~ u u ~ ~ m ~ ~ ~ ~ ~ u ~ ~ ~ ~ ~ ~ ~ w ~ ~ ~ t d ~ ~ ~  kri~uwzll~~nmm (&I 

iuiviaiq. 2532 : 84) 

n~~~r~aiiu~u~ii~odau~m~u w"m4n73 i~r~~~~u~iw~~uad~~"suu~uw~n'~ 
Y Y 4 J 
~ueiiuliao buri iiuauquyuw madaolJiiimmuuitut~u unz~:uau6u%q'iunrz4qtl~m~~ 

an~~l$h w du 314347 l#Wmd~udner~wrriu deunu~.raL~sard~~ta6uu~=~=:4im~i 
4 i 

na~uuiraar4s~nnIun~msdgd Qn~~u~I~u~r w m m w nmclw6amwduflu 
3 4 .'a~dkum~n infl:htw~~vu~zlrurnnu~~~~~~~~~~~~~~~ iwd~l~ijmmur~m'~~sdn 

idtau di wiu mqu m i34~trnnkrnuqn 7 i~~~u~~~uaua~dnnau 

rrs~uaalinP1u~4a~u6ufiuqsuLinfi~u iduiaoa:: 0.02-0.03 redInuea6naeItti+ 

(~GI, .GH,O) mlotna~1~4m~ BRC ~t4viin~1~livha ?!riim9~nGwor1mt~vl~5n 

een1~6idl-dus~~u?'%1~~~11~~~~1d uiaiilb~nlnimdern'fld~~h n'alo~8en3uamdii 

flw?wne~rr(ofim~n'L~~dum~Y*i~ ~~%&~rnfiw~.iua~uim~n~? (4%& auu?n?. 

2525 : 46) 



4 Y  

n~snd~d~d?uuau~uaa~~<b~v~u msnri??ln' 4 ?mmh ;o (fim G~*F~&T. 

2532 : 84) 

1. n~mciia'l~buliuu~ilu~~~~::~~~I'rnqZ'~ rdu 

;.lama he=: 35 

5wuiha jioac 25 

%UL~?M~U~U %£fa=: 13 

G U ~ ~ ? %IU~=: 27 

2. n~tni?~~~klmm~rrufl~dh~~=:~~~8~n\~6d 7 kdu 

SiO, krrfi=: 66.7 

A'& %an=: 21.6 

Fe2Q3 baa;: 0.5 

CaO 0.6 

MgO %tin=: 0.4 

\Om N+,O btrw=: 4-5 

Loss on Ignition %ma: 5.7 

3. n~mha~~~srnn%u~Iuflwtlaz~~~~h~q du 

uh?q hrrt?: 50 

u4aqa~4 hn=: 25 

uhda6fidqQ huaz: 25 

RO $40 r~q~iip ilankk~abw~: du CaO , MgO. GO . Na,O 
4 0 3 UIIT& aa&61odbuz ~dta AI,O,, F~,o, 

R02 wu?u"os sen\dg~bwr du SiO, . TiO, 



mmGaur6ailu& 
4 w 3  

iwlld~~~6~asn~o~~"wu~d~~ubu w'n~~u~i/lia~iimm"wu~d~~sdbu rrsltu 

(Rhodes. 1974 : 27) 

Y *  
I. riari~13~~daftui~m~~u~~~f1~~iuiu V&BIII M~ULM~~L~~~~IUDG~~~/URQ 

r 3 
2. ~~~1,~rrmcru~ui~~~l~mfimn'~d~tlwd1sld~~~~ca~n~~ 

3. rdari4#n~rua~3w"m~tw~ vta~dedo~~un~drn.~ w%umnhwzui~m~r& 

LL~~UAE~~~ WIU~ w5nad 

4. L$~~~~~s~wv~s~~~PLEL~u'~w~M~' ~~n~n.i~du ~%X~fi~~~uria~nis 
4 -4 r 4 

5. $s1fi~7liruaiiufiuv1~ru~=:w u~u:~nqAsap.~ ~\az~~u~:~u~uu~~fid~unIQ 

m;muE9 w3mfim4 
& - 4" A 

h ~~QIUR? ~~mkru~$m~uhu L&IIWVLUDZ~~~~~~ nw'~~w~u?'mqdx~ 46 uaan 
0 r 4 -3 

nloP17u~n4w.lu (Rhodes. 1974 : 29) 





3. cl~~uwniiu %ufl& ~ru~tl~u~?u d?wllu&~dhw~rtd~tluc1'iwn'u 
Y - d 3 

umiqn r~'luihnlaneuh11'Iwu~~%b~1~tli7~ &rmuyu?-~.it& dwuim:: 

Qtru'lGu 2 ail4 3ungnq umzSunm dauuarudznsu&w Ruhtin,~ 50 Gudufi9 
Y A 

ii%clar 25 ~~~Ru~~clartymukorz 25 wi~uo~~~nirnq~~~d~~nn'iu e~~dGuiJuii~ 
4- 3 Lr 

ntwnarnunn)u~udt.llua~Kw 6~u'uel?w ru'lqawwndq3iiu~8nId di?ueiinqtud~w7 
Y I+ U~ZG~U~WI~ t i i  UASU~~LII W~U~(I~=:~UQL~~~IJ~ wnqiin4~un \L~:IIW ui~~3.1 

P 
aoaluou'imn'm&&a4n~~ 

3 
4. huurmlnlu kqrSii1 iul&nuyw uarK~d~tlmrnu~=:m~a (flux) ~flurua 

~AWU~<W~ dstfir m9~uui4v34 kun~9(idfiqd~fi~d=~~mmu~=:mitr L~U 

~m~ll? dgaealhi Guiu jiari u%ZubhrZr kdd \&Guhqniu&fiaaaa ut~~th 



3.2 ~T~~u?#~~~~~u w~ R?~~ Q W U~ H~~ U~~ UL~ (Triaxial Diagram) 

n~mr~kurtrub~)l~~~m~~~u~~~tl~~1u~ri~~du39n~m~iq~w~~~~~~~~ 

3 9% ~iau~nni~s~~~~%~afi2aidu ifwnd~~ldnnn~~1#?'1~~'i~ 2 rC imrhl2i 
a *  Y 4 

r~~~~~rra~ina~~u~~~~u~~uilu~n~~ ml~~rni~ 7 mmuwnuuA~u~rinifu qmhunu 
3 %  

m~bqtu~14hruaftuflu unAy u~aaa~uunuuueimquLild~LLnuhua=: 1 oo rcldminq 

RU~H quriawi?. 2530 : 52) ylmlldznsu r 





4.1 n~nhSu4~uwm~~~moi 

Il'ssl? %uvf1wi*1(2532 : 1 39) nd?h n~A~uuurrm7awa%a~~~7iT~ m97u 

iluqq ~lrrrunvd uu~~1~ds~~iiu~u~upI ~3~fiw6d~~~ri~tl~9~n?'a~&~~4~nn~ 3 

LW%L~ Gypsum i r r ~ ~ ~ ~ u ~ r , ~ ~ n ~ ~ ~ a ~ t i l i ~ ~ u ~ ~ ~ ~ m ~ l ~ ~ u ~ d ~ ~ u d ~ ~ ~ a ~  





4.2 ~d~fl"~l~i~d 
J * 

nmi~uiiflnisnq Aud u~mfirn+mm3il1~w CU~~G~~U+L~UU~~Z~ 
~mudi~g~sdw& &2imkpijn~ui~uicv ~n~u~hknmfl~nm~~d7~ 7 atilar$w 

wo n~Aufla~~icun?e$w17tr~di~~1n'4~ 

1 . %:UflUUU?i%nfl (Press method) 

d 
2. ?a3u@uuu~m (Extrusion method) 

3. #~lbflW2td?J 1 (Shaping method) 

4. &~Iii?tn~i~ (Casting method) 

~uY ?mu@uuil%nm (Press method) 
AS i 4 4~ 

n~su5lnK~~~miissa~X~~nm~11~muu~~nrnm'u un&wfiu?n'ln'uri dwnnlslm 

urfl?n bbfi n (Automatic H ydrolic press) ~fkahdduu? ua~uu~smmm~l~in~snsd 
-i 4 i Y 

dd&iii ku~on~:inqlun~~u~~~~'L~un~~~m~a'n~::i~id~~~w%~~u~~ acclmn 

d~urac~~d~unus~~um~rlzu7w 5 - I 6 daMd h~u~muam~flulrau~w'~~a~&u 
Y , r w 

um6~7a~~1rnrnrufJU rui~d~zdia~fih~6~e~w4n~t5j nirnenu~uaLn'cldwi~~~~ 

~iIuuviaCu 'uc~deu Iriijd~w'jlunzd~uWw7 niiZAn~rn~ufin uiimn'wn'i(nrIw~~~cri 
Y a 3 Y 

nn~ucahaC4 nzivad~mrru grlnddh nzruesy~vCm blamrlrcmnriw 1 (n? nmu 

nqnd. 2523: 20-21) 

wY 4- 

'I~~WU@UUU?B~R (Extrusion method) 

~~~~IU~II~'~~~~~WL~~U~"OUUI=:I~~LSSQII~~C~ ~rw"wu~ubcrd~la~~~~~~~la 

(Filter Press) ~%$ilarnoer~u ukr~~1dLilr~m~m~ldm7u@uilu;i~~~n79 rdu ~fl~~dddk 
J 

~3uriaru?nriv 7 nnu unuu ~wrX7uuu i*%&b&ddil 2 urn Aeuuunl4~~w&u 
P II 

n~~auo'%rltbn~oir~Gtb (Pision extrusion) ~ua3unZ#a iim~iaaiufi=:c?itl~ai~n dmZwq.j% ulG 
9 



wiimrio%eaiu f$nrn?dhil~ 1 L~~U~IJ UYUB$W (Augers) r~ijouh Pug mill usirh 

L~%~~~'~~~U~~~~IV~Z~~ZUP'NJ~U~ w ~ittnm cl~u~sorn'n~bYIuf~l~u~n mukm 
4Y a d 

J~117or 20 - 25 RP. M. idu ~~riuI~lncuafiuu~~~u~~ii~~u~n rnru~a~~~~iaWuwuria 

n h  (n?! wmunqnri 2523 : 23 - 25) 

-MY 
l67i~@n?4rhr 7 (Shaping method) 

k~un~Au&un~t~a~ (Hand ~orrnin~)~l~ur~~~~flfl~~~~i~~n'u $a 
Y 4 

1. rnop'~d@uuu%rrs= {Free form method) r~u~~un~~ou~~~~rn~nu~n~~un~? 

L~~I~~~~~~~~~?J~~~ A'~~ WI~~ U~ Z~~ U O~ kuslrletn%si;ari;o4Lindm 

2. nqAu@uuu~r (mil method) n~Au;~1uuu&~ud~~~~sduw~aiu muim 

~u@&ui~u~~uruw~ ~dn9lddd'1~7rn~~qj ~~bum~~~iiu%~iiu~#'~flw~~tiu l~~p~~~iiaw'rnl~ 

~~uuciunnu~%d~tldux1~~udl~~n7~ &a~iialiulfi~CIut&unnrru?? Bruim~Ein brn~u~a7u 

muxnrrre4:umu 1?1~1drr&uS(rn%u14 &nld~Udtr~nrmueiaI~a~uw%nmldi 

rhiwdufiGn dmuilnnuqcmwhqn?t nnwi~11XCwuhs JiisaX$ufi~~Gv rnrw.ruqn 

h~~~nlirsdu*uu"~~-~ 7 
Y 

3. n~nu~n~uuu~du (Slab method) ~~ulrhriu w~~n'~~dn%amnuuu~ 

~anrr~ilucmiuutt~~no~u~fin 7 \uiuurnl&siis Qnni4%~u~+~~uuciu mmumr41 
4r 3 

aet uciunt~auo~~un~'~~zd~~i~~~a~~~~k~ij~~'m~~w~u~uu~dfi uiigrilul 

Iltznouihbq u n'u'L4n'idd?zw~um~dt1 rn~~#~~u~~h m~hw~~~~dtlri~~dpiau~~ 

m n  
Y 

4. rnnuflj~u~~~flu~yu (Throwing method) ~ilun~A:phuuwnnfiuktl 

s~k~n~~4epiiauiluayu'1udu'~fsr~mrflu~~u~td~Yu~~u?~~u~~ riaulIi?iuu~nwli 

ii~i~~~l+~ii~~uu~wa=:uuuia n~~ufiufiuayu4L~w7fiq7tdizu7~ 80 soutie 

u?$ ?~u~&u?~&~~~~~u~~~tla~~~~~u~~mn'td~~~a~ n?~uphfluu uiiec 

a7 kn~dnduufiz%n~~~~"u4u@~ (Peter Cosenhno .1990 : 21 - 22) 

5. n~du$uuulfludm (Jigger) n? nmuwqd (2523 : 39 - 40) ndmil 

ms~ufrluuulfluim rilun~tuiinuuuu~w~~~sduw~fi~~~~n~~t m'tBi4~uqun nmi? 
d 

dsu~uqj&-i wu mu  sunm maw% 





6. n?A~@~~ll~~ii~n'nn (Hand Pressing) lb'1~anllrisfl~fia~51$1~dd+~ 
v 

~U~UW~~?~~M~~LUU~UL~U~H'~UYL]AQJ~U iiudir.lu~lilumnm~u.rr'R~m~m~3uudu~a=: 

l~~m~~~i;er~~in~u~duuu*w~ ~~IIIn~lu~urill8au'LInfiu3i~~=:~~l~~1n'mn*tg'1uuu~~uw' 

~uliu~uae~~u~~"s~~o~n'uusi~d~~d~u~~~n~~nuu~~u~~~~~~j,~lddp=:n~iJ~a'~~~u~u 

&sli~8lldusi?Jsralu ~zUplws.rsl~uiiosnlo iruwTd14~?smntfi~~~*q d~rmurze~r 

iiu~'iqur(sai7 (mi wsaunqnri. 2523 : 25 - 41) 



a m!~@h?a?Ys~h (Casting method) 

nvadon'oqel kiiu~&hrn"w~uw R~BLWBQ~~'UH~~UO~YL~UK~~BI~~ZU~\'~~I~ 
d Y - A  

u+~u~r~aflln~uuuuiiuw~rnfi~~~mc1'i w~~u~ri~w"u iri?riu uuuiiuduuw 1 lu% 
x 

~~~~. M~~~~ w w~~~T~~u~~~~~~~~u~u'zuLcIIII~u~ rnmdarairllumtum 7 bnnm 3qn 
t 

iu~~n~ri?un"1~0=:~ni4dslmn~~~n~u'~d~~d~~~~1~~~di~ n~mfllirnrnsuia~ailitluri~ 

fid 2% 89 

1. mnrdoniirluuvnaaa (Drain Casting) mnud~n~mdad~~n~~rnu~wmwu 
t 

~~oratuPniinflcnu~fi7domn~~niuri a~iulhmnnr3dhs~ria 7 suarn;q18w 
CI 

aPflw~~'~wum ii&ldanr~dmi8u~#u~v%w~~11~~ 

2. n?mien~duuu Ku (%lid Casting) tru~fi~~n~mdafi'idn~\u~u~~~u*~~vuri~ 
C - 31 

A 5 rmr~uvuui~fim~a~~m~1~~~5mn'm* iiuulflun~mimw.idn r$i%aqrrinm' 

dw 7 (n? *mruwqnd. 2523 : 42 - 43) 





~~fuhirn7sLqn~n$~li.du7nu7vH17Y$h ~~uu~nfinr~ua~~s:naud~~~ 

~euu~~~~~~andtn~~~~~uldon~~~~~~nd~udp=:ndu~~n hsu~n~rflusonhm~uiw~ 

imqftu ~lu~m~rk~u~nm~&au~~Iilu 2 m?. fa Commercial grade ~gufi?&kh~u 
3 4 

u%n% vhd~ni~rnrnrnsm~~ 1q~~~cinrmr~'t?ij,nfi~~1~~n~~u~u~~~~n1;'~7er~t~n 

ua:: Lab grade du ~1fl~n~1fl~n1mn~atn7~?~fl1fl7fl~~~7~7~~~ Commercial 

grade ((sl~nff Tnatlfildg 2534 : 3) 



Y 

iwrl~u~~rudi&r~3@u iiulnuwunw6m ii4~udrmn~swii~u~nw'~sn'u 

~~arruTiideau~nei~4n'uX3~ n~rillr~1~~~u4sijn~~~i~~3ud~zfi~~3~n19rfi~~11~=:1~ 621 

~n?lou baa k i~~~udiiq ralu?1d~n~=:~flldd7d~nauda'u~8~ lun?&,?'w q2unil& 
A 

d~uu1rnz~d~unta~d~udft=:n~ifw7~~~~~~~~~~u~u d~~~~#n~~uu~v&a51'n~~uwn 

h a hid tlqjm~rr ~ii~~~~du~ mn~~~~~~n~ mt~r m~ w~n~~'11~n~~'u~~~ mu~. w' 
*&x 

firnh~, ~~~~~fi~u'~~laadn'u~wi~ri~i%~a~d~~~'i~~w=:nm~~m%w\~i ('hum 51&4L 

2538 : 29) LmOnr%lXuli~~nqiupiw 1 I?U~MU~(IUL~~~~Q~B~L~U 3 ngju R 

1. ~~iud!~tunu~1~d7~ (Bases amup) ~flu6datl~flqnrw)ZIunw Haerr 

nrniulvlku (Fluxing agents) hun~gnrucliilun~~~19ikm~ hltlvliia~aaunzaiu 

h ~ ~ ~ ~; u n 1 dl ~ ~ 1 ~ a' 1 1 ~ ~ ~ ~ ~ ~i ~l ~ ~ 1 nt a ~ ~ lununmiinfin RO unr 

&O unfip tntjud hti irPnzAaanb6 R~O) uui4uu~mnlr 6 (BaO) urmil?~uaanb.' 

(MQO) ufiaiilaxlmnld(~a0) ~fluw'u 

2. imq~uiiq/$NnuIi?Lflsannw (Intermediates or Neutrals group) ~MGI~L%A 

Rindd ((Rerracto~) R'9'LH (Cobants) $wnuu7d~~~#'~rth~naw& 'hnaq mmn 

~~nij~~7rfimiuhnrrrasu~=:a~uuarann~tunnsiura~~~r~iiauhm~~1'1p7~nfl+ 

JqiyA'nmu' %03 ~iuwmu~m~~untjud Ului eqzuqeenh.' {N20,) rwdnfl~nb 6 (Fe,OJ 

&$~irsusan\~a' (c~,o J tgurhr 

3. inq~udirlwfiu~~flun tn (Acids group) d~~fi&Iu~qf ?~U*L?~UK~ (GLass 
f' 

forming) ~~I<i;iuIurmisu (Opacifier) ij qmltrr~ L~~dimW~rl~mi~~a~~Ld~~n~fim~ 
4 

azn~uri~l~~~u~~iiauil~~~~~a'~~ni~'~~~~ m~~~~~~~s~~=:u~n mu ~Jm'nq'llmnw?m 

ndsnm&dwwfi nirnnijndl%#qjCmC ~0,kiauunuhq'iY Muti mn% nlas nh6 

(Si0J iiynsenld (s~o;) ddu finin? tkpd 2537 : 7) 

~ad~~~~~ii.~~~m1'0~~~4~'~1k~~~nn~ka 7 Wi7~5u@"wuwl~uK~oslu 

us nqsi&tu~ads~dd 
Y 

I. bq~nuifmzawuqdw i~lfia~n~finirneu~lau irirndqulli 

2. nl~mnnd~gd.~~ d~winu'nsrnftdm nwmuqqiiaa-~~myu 

3. ?I.pA~u~.redwr~uc@mn &aranqzGuuii? h~l~olq~#iilWum 1 r3u 

oirsrntltiudenU hnbm~h ?iihlw 



1. (Potash feldspar) dm7 Qufijiaiq (2535 : 71) niqarjq Gu3&1 

LBU~R q'i~~~ihr~d~~~ m9mvr?~ II~U~M'I~ dud? WAU~~~L~~"A'U~~S~LLB~:~?LR~~U 3ufi 
r 4 4-3 

~~~L~ W WYU WQU 

Potash Feldspar (K@.Al$3'6SiOd 

Soda Feldspar I Albite (Na,O.AI2O3.6StO,I 

Potash Soda Feldspar (KNa.AI,O,.GSi,) 

Lithium Feldspar (Li,O.~O,ASiO,) 

Calcium Feldspar I Lime spar I Anorthite (Ca0.A1,0,.2Si02) 

Barium Feldspar I Barium anorthite (BaO.A,0,.280,) 

Oligioclase Lime-soda spar (N%0.A403'Si0, + CaO.AI20,.2Si0,) 

Nephelin spnite 

Cornish stone 
b id 

44 4 7 u n  aIAh67ah Potash Feldspar ullu~~u6m~;su 

wehr~lu 44 GrmI~nouro.~Wumn~i~~u iinmw-iwi~~wmJm7~ 2.56 SA?~UU?~ZKU 

6 ;&MG"&L~~~R 557 aLLFifIh4h~LLMd4fi7~k UtUi i(fll9 M~&J 9tJl kfl~&# Gld 
3 "  Y 4 

4u$~n?u1tril#r3u d~uwauva~~ueluilu utlrdqLmiieubm rrd~udtmnauw~si~ii (hua 

Fnhd 2531 : 36) ~ 4 6 

- Silica 65.7 % 

- Alumina 16.4 % 



- Potassium 16.9 % 

~u~~~a~mi;jj~m~pIBu~'~~~t=:u~sld I ,200 - I ,250 WJPITLI~IL~UR ~~L~IUGJI~ZU~ 
VY - d 

tawau~uLia~uiuuw ::&cn~au . *iwlildLiu~~~~=:aw hh~ummuunnuaiwni~btl 
3 

rmlzda'imiimnairrau iiI~~usiiu~~a~clfiuati~~i (v; mmqrni 2523 : 73) 

n~fi~~nl#~dnn'ad~92uqmmiia'u n~~llfurd~u5~~~~~~n1mu~1~~ri16~d~~#"w 

&~~id*l.rinhfl~~nrmddu~fim~iindi~d ~&u~~s~n~o~~l~'tu~onr~~i~~~%5i~~n~m~f 

anqaq"hrat raiiaul~h14 Iflqnw4a krl~ilqn~4~~Aq~d uaruiisunuldqw~a 

riapi 18v lrmr k*ln ~~'arl~~unw~m~~m~~'unu~vl@ ~u~rm~adliatn~~%cfl'~ntlu~c~~~~ 

au+h ~An-rn~fifim~ ~rln6a d~i(il\l I~LW~L~(~~~S~~=:WL?~U~IU~~'~'~~S~~II~~II% 

b~~rrlr6~d~irri~~'u'u~~~~w1~~~~vl1m'~rl~i~ti~fu fln?~r B~iTol'wli 2537 : 94) 

2. iurtfl~~yanu (Flint) afmn?a~~(~mmw~h SiO, L?M$U 2uamndtrh 

@r~.ruin iifialuu~n$qa~i6qba~m~~ ~(MTULLQJ 7 dRmqrdln?$r 99.8 idrlsk4d 

nwrrniinfiI"Wni7 Flint ~i~urr~~wm%~uy una:Gtlm 325 un inwtuzqesiruiwny 

u~u~nu~ud~in~~wui~~~h~cs n?du%u~nzi(auy (nniinowqams 251 3 : 140) $u 

d~au?nwuv%nnuu~~dPn~mt?ir~~u'C!nhuL~~Lijm  in 7 riununiu~u~po'Z~~~u~~wwa~ 
h~~a~u6w~zrfi'~au~ r~~.ii~'1~"tlinn'odtlfisnrr I#IW&IIIL&IM%&LFI~BY L~N W W 

3- 3 Y 
(~ou'un' iiihvluun'. 2253 1 : 72) uenn~uurauaayllild~~~~w fls~i~~~uum2:clda'ilb 

is d ~ nwr u~u~~~~~~u1wd~'1ubui~~d~d~~u'~rr~~~h~ C~ QI~~ UII CI~ 1d14<u 
3 

nn mr~ncinc~~uniiu k1~i~&'idn~wu5~ua=:i n~1i(il\lu'idh'1~04~ wiR-~Uumr?ruIdd~M 

a~~~~u~vi~aa~rr~z~~un~ m~~~16aij~~ei~n~~~~1n3i~~~u~~tl~ hcilW aclulw~iiau 87 

IGbnisu~~uuicnudenwn'm nhuw urid7Idu~miiubhzilU nra~d~du~duriu (mi 

mwuwqnlj. 2523 ; 62) 

3. hlahn' (Dolomite) ~~uslisllznmunatu~n~~laan~h~~w uwmaiiuu 

cnhe~u~ (M~co,. CaCOJ iinmuriui~~rrx 2.8 - 2.9 &awuic 3.5 - 4.0 nunwuhrc 

by4 1 700 ~J~~ W~L~IUA ~+~Iguti~waumdm~udu :~mimuuLAr~m~m~ b~ m1~ m~1& 

~linbiflq~ 184 ~~~fiutrucriisurd%'~$:~~~~~~orlufi=:&~n~~~ 'ddfiqmaufiwfiLiorr uar 

uunirriclunuhuiiltnn~pnnd~ (fnua ink46 2538 : 42) UM~JUO~~~U~%WIJIU 

Jeudna ~nsy2nlr~s~n'~~~'0~a~~~~~id~u~%~du~id~u ~udubbhn' iinmil&i~ruiie~ 



b&hn&bvaia~ uadlmariwka~ Grri.n?rysu$ dtnddj sjrima$ ua~hma 

agsm <w%u~lsrc%m~na (QIU~~PI LL~~WGUU. 2534 : 31 

4. PU~Y (Whiting) ~~~(iin~~~~di~~~~m~~d~~~n'w~n~u~~n~~ww~ttnm 
Y 

rrniin6 Imorrn~rl~~~udaurtru'~~~~~~mii~~ iiu~udunnlrmsum~ Calcium 

camnate (CaCOJ iidmbznau~es Cao 56-03 ~hQr3d cO, 43.79 ulaMun' ii& 

~Gihrrq+ I m.09 n~unaunldrnh~ulna~nl~si (a2) Ulugnrqii 900 w~i~miiar 

(1.652 BJII? dq~m'h& 111ddmmqn~flu CaO ij~mu"wh~mr Jnum 2.7 ij~9,ud.r 

2.3 %&d. 2531 : 47 - 48) 

n~rril~u~u~dl~anul~d1~"R~~~=:~~'1~~~1~~11ii~~~~u~~~~ni~~ (Tensile 

Strength) nu#!emXrni?ub?n+~'1~tlu lduna~ialr un=ii~+su nueianisn'mnhu aoanm 

anrsi~d anllll~r~~~n mo~~w'~~ m~ m~ m~~nd~w~nd~~~au~ imF~Twipu~~171~3~ 

nl dnti~rl~r~s~llinrii~~hun'~~rl~n~~~~uk~~o~(~~~~~~ulol cons 3 lrj~t14 

7 ~ w m ~ ~ z f t ~ ~ ~ ~ ~ ~ ~ ~ ~ u ~ ~  ~fi7w7~qmw~q~~~m6~d ~flud6n3 h1flu 

~ou~~u~nr~u~drin~~b~rnn~ mn~~nu~~~~~a m~8~~7~ (qdnff hila%ui. 2534 : 8) 

u~n~~n~nwau knrawn\~6,4n~av'~w#a~ CS"~ U~'L~~~~I U~ A~~~~L~~~II~ U dchlfi 

ii?~dou&w wifi7'Lfluflw~nunnu~=:~~l~qfld~~~pn"'9=:~Tirnn~$ nnu'in iriiou~flunls 
4 A 

+lmieu~*n (Crystalline glazes) r=Idi~ltnnn?u.rwi R'nwtUd~rrn'a (Fan like) huduh 

rn~auilq5~1~nm& (q~~n~b~sniad. 22534 : I 0) 

5. Rum (Clay) d~ld~~rj~fl~ud~iibr~uilnu~~ &iiuvo?u i;n?lunddqa 

(I ,800 ~~KIII~L~UI) iil~~4~~~~~1~murin~mfifi~ ~~fizijm~~wiiul~aa nlsi~~'~; 

rc~~~r%~8uiiurw~fi~~~~1due~un'il1'm~~rn%~u J~~rrkas~u~~amu~mIfluqme~v 

nmrdu 1 rdu qmnnnmrsm~a qma7tlnrmI a s~r-~dmd g~awnmCmqnuI*l 

M\ua§n'ivl?whu uv6e~lsr~a~wulrdd~~n~1nc1~ 2 9% &ijnm u umndi~n'u~ud~u 

tlznaunw~nZ Zs 

5. I 2u~uald~m~namlnnatram~a~iLdtlu~~cnR ~fluaiuk7iiislrlnnltvdt 
4 - t 

~nmaeAuun6~ amuufldl nn~uu1r6u~m?iidaud~n~~'11~~~~~ldi %fh ~~LLRZU~ 

3" 4 4 al* 
uon9qnutlr u~~nI~:ne'umri~~+~uv~nrn m~~~~~u']~~~dAwm~~tlu niin u~tn7tluaonlr6 

uun~~~uuaonla6~~ni't~ld*Tliuna~4au taGua ddu 



5.2 ~uq~~~L3fi~~ne~~ltnavam~unai~uu~1~~~1a~u~ v%1979fi7uhni~ 

iunerra~ iiuqirm&iia91nnwy 3~9047u~&n a~clunilu5u1?? :siidluds:nouaes 

v~a~uu~~zfi~nlan~~~d~~~tdtlsdm~~i~u ft~~i~r~m~drnijsir'l~~u~~ud~fi~a~m$~d@~ ui 
4 * de w7~rna~uliawm~abaqa~mn~fl'Lm' 4.jWSw~~irrrinwlRn'w~wrn~~u~~~u~ (ni 

~munqnli 2523 : 58 - 59) 

hum k&d (2538 : 72) iqnddni7 ~ur~u5m~5'u~c~ud~~~n~t)~~ sgii 

uwnd'nn'whu$ ~\az~qdd~Cumw UIU~~~~II~~CCI~IIU i44& uvl6m5 whii 
A e 

~ud~7~n~~~~1%u'urud11n#81111sna mu373 ~~nrfirrn~ln~1u'u~nf~q=:i~'1~~n~~~ij 

nqiuld+~laarsl nduh~da~u~$rn~qu ~~rnnl~urraul~l~11~ou~ztdx1~n~~lGi1~ tau 

huln' nnn~~1~a~~oa~~~lt Mii n - 1 s l u l 2  @i;e plaa~2uiuiiuuaz 

iuddwmnwiuh 

6. ag5G7 (Alumina) ~~~-14zmy~idflr(l~ t7d%nmtluft~tl'11%n&afln'u1d qu 

~ G I  'u %w\u~ hwabq ~fluR'u eg~udmluuk 8 - 8.5 n~~rn~dfl~h%~$rn 

~~ui~~nu~d~~lmnue~mn~0~11~a~~dn4~fld~~~~ ~ua m m~o qiidqS/eg7u@~m~ 

~Ceiiueiu ~n~~uui~rr~du~~d~m~~uv'r~n~~~u~n ksdniirnnils~iililu~t~~7u'Lu 

gmr~annuaniin6 ~rri~n~~unua~unr9u~~ta~~~~u~ %1~~~~ij~~~~c~~~1~~=:nu~i~ 

djjiiirriaeansmuez a~Smanrmaln&n~Im~~uim*ii~~?i'mifi~~~id~~Q~u~n~i~ 

~ i n d  ~ewmi nzhmonlr6 b&udahnlr.' inhd. 

2538 : 64) ~ ~ i i ~ i ~ i i m  2.050 fiafi?r~\i~fi iyorauui~unnw ii?~ 

~&uuhcn~z'.&a'Iuli;. ZulwavmriluP~n'5uIn'nrn7d~qmqn8~ ~ulrr'~m~auiiuik 

~GLUI ifl?~uuis&wfi~u7mm7=:ibli7 M~ %~~' M'II~U~U~~H~BI~~U~ $nmG411 u%{l 

14c~Ssulri~~iiMi~u Ilnk~~ar~~"aIfia~~~~lwn~~u ~kuriiauynahiiSu'~~~a 

arjdsulnr lo rdmiriwily~s rdmd~~1~'~~8euasui~~wn~z:n~ufiuo'~ ~fi~dwlfi~nbu 

Iriaqnrilu~uumriqw~ufi~fld~uk luwxdn~sum~unzfiw (Lv5ms Ti~irPisolri. 

2537 : 18 - 19) 

7. idakneanf~si{~emc OKide) &q.jKnacid'wuu~ ;a fe U WI~~~ W EI Z~~~~~ 

Fermrn iieraeuiiduruai26 d~min~rmu 55.847 1 ,535 OII~IAL~LI~~ 



qm~AnnJot.uxu 3,000 aqa-trqa~4ua tilufi~~&u:: iiiu~m$~~iiih1a~6~~1Gu &L~~U(IIP 

~ri~uiinnu.'?6ueen7c~td~ifi=:~~~~u 7 (&iiusii InlraWm~~fi , &fig kqSm6qnG 
ufiz??ih15 T~JH. u.d.d.: 83) . 

iluuit+lni~uii 4 r Sllka wmjld (F~o,) iaullnfi (F~,OJ maImdFu%\~rr~ 

lwi (HFe02) im~lz$ ( F W  iluuhtiiinh~u4~ugra~unm~~p7iin~ ii 2 a%& 

Hematite r~u~wfi)luw~dsn~~Bi~~~~Ein 2 szmau u=wn~bw 3 arlau (FsOJ tflu 
d A* d~u~u~nn~'1U"wuubn~~Bi~~ 7 ilwican'n Magnetite iiuvi riu&dr;auh&~i]u 

cenltbs~~wln~%riu h 1 h~aqad~vin 3 9zrnau (I~~~LIU 4 B Z ~ U (F~~o,) i4 

hui Hematite &ma: Magnetite d113 Slllcate ~~~ U B~~ UL A U~I rvinaen~rsriniiluifl~ 

fluddiirltufiuu3~h ihrn~14 (Intemediales group) ~gu~?tl&8 1flw&5u4b"$~ulnuuwq 

~~t+Jibc~f udiiunnri~w~~n~'~i~~di?ti ~rl6hr~wa~uiidih I~~I~~WR#WV#~~ WsrK 
b. 

i~qn~nwq~iiamun~dri~m~47m~e kulQ~Eou~nr 5 -10 rJe5~3ui l-$sunzrh 8 

~lh$dwflAilwt 41 (Dan red) hlt[uln ~~~1dln~~d~1=:~~~c~wf n ~ h  7 L~UT fi 

Idir~~uurflrr~ns~u~=:~ti~~ (Purple red) 6uil~n;mnw ign 1 (Gold fleck) dfh w71u 

flnixrnm7fl$aa (Reduction) rubna~nla6~~l~~~u.r~~~u~a11m~1~d (Pate green of 

celadon) w%~iaadurni (Gray green) (!t~nff h8u$ud. 2534 4: 17) 





W mi~uriiu~7rrL~n~s ~~u~rlffiun~nilu~u~l~az~~urnd~~w~"w~~~~~t~?'w~~ud 
C 

n~m~uu4AGiua~1~luii ~ P~~~~~L~ BL~ U PI~I U M U~ U~~~ B~~'I C CI~~ U~ %I~~~~I~ D U~~L~~~ 

mnmb6 (~alci urn chloride) ~~zthn$$du~l~\fprn' (Magnesium chloride) 

4.4 ~)~MY~~~~LM~(I?~ML~EBII ~~~~~tl~#~~~~~v~~a~rnalif~uu~ w 

fiw4ii~=;uqm&n d~~ii~~~cnilnrr~~j;~~iin~t#~il~n~~au~~tlnrn\tln~~nm~~~ 

h~f~?mmnuduaw n~l~~uhufifinu~~o~i~~d~~v~~in~u~mm~~u~d~w~u~m~ 
4 4- Zubu rusumvrr us~~soi~i~~~d~~fiufo~~~fi~nn~6urt~~~~1~~~~5~ Uurin?? 

C.M.C nmo?wrr?m nvn~Zu m Jnqnhc ~3du n~~d~+fi~ma~u~~a:~~td~wsbuau 

lu~n;su n~~l#nnlu~ni;a~~rin~fl~v-~ i8~n7~1~rn~d-1 ~6n'uw~sul5uiur:~mn~u~~3~ 

5. n~tunia3aucGnn'~n' uii~n'mn"nh~~nla~~~fltdll~nn'~td&~ti~un~~~~~ 

iiuuarut~n'Fudhun7m~8il~ia n~~w~~n'tldhd~unmu*u ŵamfiw.n'8tE~~d?u 

n?nlnufiau(l? n~quw~lauu5~Iu~~~~~~~uhm~~wnt=:~~u~n ~nnz~Zmmw~ntin 

\&d.j,s ~~au:a.iim5m4~dsgn$~u~nfi~u~ma=:fi~u~~~ daurr~nn'wdri~~1sw~5uu~i~ 
Y 

iltyu7'L.~n~mtaiim~1u~n ~w~z~u~dnn"~iiu%u?~ 

qdn8 W~W'US' ( 2534 : 69 -70 nd~?~an~nn~ui~~fit~ui7 mdqrvhu 
Lr 4 

hrni!augmrl* 7 8 mniw?n~U~~nm~~a~~urS;u~~u~ri~u Lrrallesriunitirma~m~ 

olwz~2fi4lb; i~~u?'udhPia~ $wnu~un~~u~rrd~Lm~~uwBfi~iqd 

1, nqd-dwtifiu ~t~~~l~:gnlia~~d'~e~~w~u~w~ 

2. nlwsld~wau d~tsu~nn~mm)?ii~un~sua~~flusiUa fi~m%.ut~beu 

i~u~ur~oo~~ari~n~rn~~a~lfih11mw~uii~4tl~~m wll(?k~mm%ui~cnuu~nun=:Iw"LB; 
3 

f i  namam&~i?~tlGnunu7nni~ I~usmu~urri~Zs,.ia'u~u~~n"Ud~u~~uu%~iZIm 

aerJmiiau h~~s u u~ h fi~unu~u?ulda~~sdrn l~ivlioli~d~uils~udt~ L~U 

iReuueum4 nwua&m2isumw~hii'iu 5 dllehiudmd~t~nd?uu~u (Batch 

weight) bujil11hz18i~dn~q~ 30 $4 40 ~h%%d L~(IIM%J~=:~~~~?wIw~~ ~ $ 4 ~  w 
t 

~~~~flun~ruclrru~~~~~il~=:~~~~~~~n~ m~~~nnu unzirnnm~flilunaw 



i~~~iiau~nr~mti~~fi~~~~n~i~~~~~n~~wnutn'~~m~~~ ~ziuriouiiai~n~nw~u 
Y Y 

M~T~n'ibrieurisonw~b J'Iw"q:h~7n ~o:~iua?nrrhnn~r6a~~u~~blw~n1~E]~bd~u~id~ 

~~~our~ew~u~~~~innc3u~m~~tisl~~~ $9 CA~D'UM 

1un1s~n"Rv fi94ril'iuuu~mfi'nrflJihu h~1riquqt:~hSwuktlGnaw 

azmnr ~.~urzmasu~&~ndrn'~hum~rl kul~da~~~~~m~%l~~lu~d~i~~~~uco=:~~tl d 

nmnlutiidw~mwK--a 
r 

I. I$u~rn'~~ii~"w&u~~u (Dipping) rnm$euli?tnaun~Uinm hni7% 
4 
mu, LMU?Z~V%UP dmii'~u~m~dn ~~?~~r)ru7a~u?man~w~diflnd?ban7d~?~~? 

4 u'~~n'm.n'~tjua~1u~~M~~1uu&~tlnw~k~~~~~u~~u~=:au~a4cI~~utttl~~a~cfi~mu1~i~wu~z 

811 

4, 4s 
2. ~~~~~~atmn'w&tl~mu (Spraying) ~~fl'~d%md~uw8nn'~ldn'~nnu~~ 

A 43 
~llu3A1~cniioulnfi~~d~td~~u~1 wu~r~.nugnn~~n~Ln%~q~n'~~u~nnqm~m 

~~~uu~~n'yn~m~duu~wn~mIn'd~mn Green ware dl~%k~7~uu One Firing nww$rnu 

rtiismn'w&u%niniu n~~uuuda~n'un R I~niniun~u~rnrirr~~~uU~n 

aanyny um~6m'apm.r 
43 

3. %u~auu'islfiwfi~~%~n~nrn (Pouring) n~mGsubi?o~nud~w~nlii~~~f mu 

<virus rnfiwn"1~q.j 7 L~U duid~qnt u~unumb~ 7 iqu)iu da tr8 WJYW~LU d?il'~rj 

fi~rr9ocnsunjriVi ~ ~ C ~ ~ ~ O ~ & ~ =: W ~ ~ U W ~I Q LI W ~ ~ ~ ~ Ma7~rnmoil3 udi?li 
-3- 

nqaur~n6,ulau~lm n~m'isu?mur~uPNind~=:~&usd'n ~rn~saauwq~nh 
d Y 

wiaulri~rilctic riio~vvlclaum~m~auq=:ijs~tt~~ cu ~rniisuaw~urni~~~~~~~d~t] 

mnksiq w'i~wnlrr'ch~un~tlWrnR~er a~~~zIBfaina~u~a~~~utaum mIm74 7 tlea rnh 

4. ~~~n~~u~Bmn'wn"krtl?Bn~ (Painting) iiimirw6~~~&4udf4v"w~fiun~ 

~i~uu~n'1~n'11n~nn'lm'uu~~tn'md'~~8n 1 ~~on~snn~~~u%indm~~u~wn'~~~~~n~~w n 

uia&;?rr~nZeu~a~o 7 71d+11~'1'imclmwwmu elsuu~n'Lfi$~n~s~iiisuu t nn'wn'wm ~n 

ware $I'L$L~~P~~P 7 UA1U 7 i( &UA $13&4(r. 2531 : 95 - 99) 









A *  3 - 
I. I riin9~n~usAufluijnq~~wpKq (Porosity) ~dm~u~~lnn~t~fiUiuomu~n: 

n~sumzuliii i;oumiulrir+~~u ~uli:a~~~e~e~n?~a~~u~wdLu7 dsaolnmsr. 
Y 

atl~u~i~~rasssm~n~u~Z~n~~ci~~'i~~n~~u~n d~l4~~iirr~iu~~dnn~r~e!ud~~a 

~~Zmu%99wubq4 %d~'Mhu~oia\d< 

I I. 1 u~~lulfil~,l~w~;s~~,n'U 

I. 2 uxt~imnhwo;I~d~~u ju 

I. I .3 u~~kun~~~3u~IIuQn 

I. I .4 ufldm w n~~nlJjC~uq~qmyii~fluZdmti~4%~ 1 
Y 

1.2 ~~n9~nn~an'u$~Lmlautuu 7 d~k~u~wieu~nmzneu umzina 

~~nw~maw~ir~~n"~~~1~~zl~ilclliilaf~u~n~w~=:~~~n"~~~td~~u~~1~ei~~~d 

1.2.1 ~~~~~iiauldum1~~~%n~utd~~~n'u~d~4~=:~d~~ 

I 2.2 ~~~~~fiufnun~~u~d 

r -2.3 n~quclr&u~r~~ioq~'LSi&ubu~f pQa~ ulniil~uhwldiia 

eu~hi~~~~m~auil~~a~mtli7~ 

1.3 G ~ ~ ~ & ~ ~ ~ ~ ~ I I C C I ~ Q U ~ ~ ~ Z : ~ ~ A ~ Z ~ ~ I ~ L ? ~ ~ ~ ~ ~ ~ ~ U C L ~ ~ ~ ~ I ~ U ~ % ~ I  

n~d~m~uaz~7m~~u~wnw~~ri~u~~~d~~~nfim~ 
2 A- 

2. n7niiniiqw~luin~7Ln4fiumu~1 (Cmdng) rfluiilaiillnmawn~n* 

~ru~~~ieulal r~~~rfirn~idr~;did 

2. I inmmldniln~n~bnlt~mw'~~~zn~m~1~aw'~~~~~d~1u~un'u~~~~11~11b 

~viGu 

2.2 ~finq~nrTlslu~r~3ihciisd\d in L W ~ U ~I ~ ~ ~ U ~ ~ ~ L ~ ~ ~ L ~ ~ C BI U ~ ~ W ~' F L ~ ~ 

aan ri4~m~auncuhu G L L X ~ ~ T ~ U ~ ~ ~ Q I~ZBIIUQ~ZIW~Q~ 

2.2. I ~~lr~&~aitdBukt~d GIJ~W mdm'1q4d~ljdq aa~~~~u~fi~udu 

2.2.2 L~~&L~TBU~~I/(L~~U 33m aenlr6 add'1~6~~~auu~~lfi 
a 

nmnwh5u rlgndns w~~~u~or~ii'~un~~~u~~u 

3. n~~~~rrri~~icam~~fmudcd~~~~nn~~~~l~~fi~~u~~l~~u d~l~*ri~~~d:wn6 

~ ~ ~ U ~ ~ I ~ ~ ~ ~ U ~ ~ Z ~ ~ ~ L ~ ~ ~ I ~ W ~ ; U I U ~ A ~ ~ ' U ~ ~ ' ~ ~ J ~ ~ ~ ~ I ~  ~LRZQA~U~~'GR?~UL$~~+~~A~ 



8, 

ua~~~~z~1ll;i~7im~~~I~~1~dn~1n ge ~I'~~L~~~ U~ H~~~~'LI Q U~~ Q w~rnn'~n'n~~~'Iu~rn~~~l~ 

?T'surYLaninwrl~a4euIrl~?ila iib5e 

3.1 ~en1qiq~i.ai&ini3Qnqnuqm= (Firing rang) i m ~ ~ a ~ uir ~ z ~ w ~ 

nqwg 

3.2 adib~iieulh~rr~n~5rshJ 

3.3 rn~~~~k~~~lu~~v~idii~~ w~d 
-4 - 

4. iT~~llL"llqln47"llll~~~hld~~ rn~mn97n%u~irrn'~4 (P~ling) kii-zr~n 

~dak~~eufaurrqrman3~u5wfi~~wn~~L~~ 7 ~~~rznalliunq~aan\J~~n~)'iw 
4 Y Zmn' ~~~wnnm~~n~ieem~n~d~'ru~ua~~~~~u~~u~~~nd~ei~'~dw 

4. I ~~~u~u~~~?u(IAuI~~P 3dnl fGu11I 

4.2 iiq wG ~n'm&nd?n e~~ij~uasaa~timh~wnq=:i~~~ii1,4i~n~~~slu 

biiina~u%~m~u 

4.3 rr5nnh&ril~~u~fii.~uiln~7uhu~d ~a~lddlm.nn'lauq=:idtsi 

mi~auaqiaueen\dlh 

4.4 T~~XC~~H~(IUI)IL?UW %u~I&uw~~~~~MIPM#BY~I~~~w~BI~'M~' 

x w  
4.4.1 iii~tdm~uflu'LW"dwoldat~'~~m~ 7%nl LWU?Z~U 

&. 

4.4.2 ~1~1~bl~%l~ll~fifi#~~~~'g11~~1~~'u~nil~.1 

4.4.3 nlmii8u~imn'1ld.n'~nn~s92:~~4~ri~n~a~u~wn'~nd~7~~h 7 

4.4.4 W~BUII?UI)U~MVIJ'~'I#Q~#~Q 
-1, 

4.4.5 i?~~n~nnq~nn~~u#n<~~a~m~~il (Crawling) i;R'nm~!u 
4 

sssuenK~~oa~n~~u ~~~lauqrklr~ilurum~itlan'u r5nqma~aq 

4.4.5. I &~nlauamnim LRUW riilmmn(~warraasi.q~u 

~~~lauu~uu~~~%w=:~4~rn~'iu111 rmiwau~um~5uld 

4.4.5.2 ~~rn~in'5rji~n~~ua~~~~'i~u'assn"~~ri~u~n~~u 
Y Ja* 

4.4.5.3 illw~aULiin~:Tn~~~au r&qqnm$ou ii~mu 

~uiru~ljia~du~d %ufl%nw~fln.iraq~~~~u kou~~clnraau~e~i~~~u~lflu~~~~~~u 

?~.~lu$ri~l~~n~reuuuni~i;~ ~u~us-bd#~nd-udaul-au ka$~uIGumia~dud?u 

w n~ao&rn$ou LW n~~zriiZJ~ii~n~suanw;l~o~~~~ouIh 



lunm~mw8muZrm'mn'~~miind~iibrei~~ 1 vnw~~wflu~~~u4n~~tnes 
4: 

nmumru5n n~~rr5~fi~~dn'~rlmiln~~j~unrn~mwm~~~ 7 rwn~sut~ula8wA 

uAqliaw a~r~rr*~m~ut~lft~1b:~~1~m~m3i~u6aw~~u~ ~ P ~ ~ I W U ~ X U ~ ~ ~ ~  

n~udri~uwl~~~oaq~~~ m~~9glft~~n~~ m~~~~w~nijn~~u'n~2:~~~~~~d~n'~~fl~~~~ 

(;?mu ?'wuQ-fimi 2531 : 1) 
** 3 

Iltt ~ n m ~ ~ ~ m ~ ~ ~ ~( ~ ~ ~ ~ ~ ~ u ~ ~ ~ ~ n ~ ~ ui n ~ ~ =;ri 1 ~~~~ m~~tl~\nn~v 

(ni wsuunqng 2525: 13) 

I. ud~cg~ud5=:~1nr~~n~~l3~~u~~~u~ 
4 4 Y 

I I ulunnbk~uaa (Un Continuous Kiln) &w~drim,na~rdmknm~ 
a 4 4  

Lslu~liiirrian'uI~~awiuw iis~mlXm~~a~~umm~~~%m~~n'~r'~~m~I~Ij 
A 4 

1.2 rn~w~~nsimrue4 (%mi Continuous Kiln) ~~~UUII~~IU~S(ILUI~~ 

whia<u\d daulmkukrMhudqzw7dm!din OllclkLptalfivll~du 
1 J 

r .a mwvi~mdwviaruw (continuous Kiln) rQur~mmonuuufi~~~~u1~ 

wtlsnnm~rihrr~~iliimun~4n~~1~uatj7~~ d~uurn~~~fluqnfi~nnm'1~7rn'L~~ rdu LR? 

qbl.16 Lrn7LlJlI?.fUU?U 

2. u~s~wij~rnnn~~fiu~uhid 

2.1 ~?Lu~%%~~~~u~~~uIuu'~~~u%w (Horizontal Draft Kiln) I~~.II% 

di! pl h 4 o - m  M~~~'I &J~ A~ R~ U~ Q U U~~~~~ 

2.2 M~~~ W W$ U R W~ U & (Up Draft Kiln) dwl~rwlqnrwp~kqd 

ulnrin~m~~%~~h~9=:~m~&~m=:nh (Checker Work) wnw 1 ~u~zd~~l+n~~ukun~~ 
lidwiqfi JM~B 

2.3 ~~l~r(llidflnW~(lfi~h~f44 (Down Draft Kih) rqwmur~dfi~u~onlrrl 

l~g~liqifd UR~IY~~PIJU*PU~~~~ ~ (l ~ ~ )ll ~ ~ ~ ~ ~ ~l d ~ 7 0 ~ ~ ~ ~ d ~ 7 w " ~ 4 L ~l d ?' ~ ~ ~ ~ ~ ~ 

3 
n d ~ltl~snnurieannrdla 1 u~:4~mlmkns~*15dG 



3. u~~w~ud~mnra~rd~~lvl 

3.1 u~rw~a%dwrl\rli~da (Direct muffle Kiln) L ~ ~ ~ A ~ ~ U ~ ~ ~ M ~ ~ ~'I ~ C U ~ CJ ~ F ~ 

ficun*~~zmniwiesliu L~ W~U~~NM~~~~~?UU~~~$SUI W%~~~'M&M~~II 

32 u~unrik&(ls4fl'sard191~l (Semi muffle Kiln) I ~ M ~ ~ ~ S / ~ ~ ~ ~ ~ ~ I ~  
ir AI uw (Muffle Wall) gblt1'14~il ~aIdirtlUkihu~~\rl&ru~~ ~~'~~rn.L~w~~~auWrn 

3.3 rmur~bvl~ilm(~ufflee Kiln) B ~ ~ ~ ~ Y Y u ' I ~ ~ Y ~ ~ ~ ~ ~ w ~ Q ~ I ~  

&u'aku~#~~qrm~Irlah~~~uh~a~n'td\dh~111~~ i~irndnaulli 

4. Ld4m~ua'nw'Itl4k4acw54 

4.1 L ~ ~ ~ I ~ w ~ ~ ~ ~ L ~ Y z Q  (Wood Firing Kiln) 

4.2 CW~I~'LQF~~UGUI~U& ~n?i~ (Coal Firing Kiln) 

4.3 ur7ak1hfb r~lu4arnt~.r (Gas Firing Kiln) 

4.4 Lrnh~#~?rr'UIdU~b~dJ (Oil Firing Kiln) 

4.5 ~~l?lkld#I (Electric Firing Kiln) 

~H?U;U (Gas Kiln) 

lui~~~fiud~~~n"au'11i~ L~U~I~DUUI~U~Y ~ ~ 7 4 ~ 5  w CR~~BU~UCW LJVLIII 1d 

riauhanrmn raql~qnru@(a (High Temperature) iina~a~~zm~nrian~tlQ~-~sd dmk 

da'orrriiq ~lao~fi~~iluvn~n~u~rn~~~uuu Reduction w 
ni nwunqnd (2525 : 33 - 43) ~nciwds?6uwwn"~1lri7 rnqu%daj?.r LW 

u7 PIP~ W~I~~' U~~~ QI~I~~~ 2 uuu 
Y 

1. ~7~~fl~bni4fi~h~fl~ (Up Draft Kiln) 

2. ~w?~fifiah?4auh~i4 (Down Draft Kiln) 

~n~un"a~hvismuhuh (Up Draft Kiln) dwn&iddiet~d wiiidasmlu 

R~~U&U ~~~~&~u~u~~Q~I~QI~"Iw~U~~UMQCW~ da4h (fi~7) Ifi~9'lu k~khudu 

ossahnuIdq4 (Hearth Slab) &f~~huw~fln'm.mbl~m urium.r&z~cilurild~?lu~~1;17 
t I Y 

rr.llu%uii (Thermal Conductivity) ki~rrin~fiz~~ctrafisn~1u~td~u"d~~LerU~n'~.n'~~BI~ 
r 4 

rm~uiinrG~nitnukuru ~uuasnuuuulrdufldtMa"u ahr?Inlr$q (Front Loading) 
Y J 

q~mdnuu (Top Loading) ~mrluftd~&n~~e~pla7u~u~u1~~~~1~n~u~1~=:~~tt~~~ldnnw~a 

.r1ra?Qdw 7 b% 



~rn?ufifiacmn?~~lu&ld~4 (Down Draft Kiln) ~~uu~~~u~~u~~~?~L~~ w w~Pu~BI 

IW~U~ZW.~U~~~~'U~~?U?UU~~ n~~oogrr5mimfion~fIQm (Kiln Car) dpci~~ 

d d 
a:m~nnnrmdoali? fi~l(a~ni~~(i;uu~a~wn'~~n'ii~~uml~d~~4mn~~~vi~n'~19un~dmu'm 

t&irvila% ~tr~ulrnwdmds~uld inkrilu~uu6uqj m~uiiraiknwnuiaun~ 9: 

6a4r h41%dd~~7 d~~&rmi~nl~tr'~%~~~rl~~ri~j# 

uamm< mi arauqd (2525 : 34 - 43) o'~nd~~iiad~ud~n~'u~d~~~gm4 
~~un"i~diflwrn~u~n~ni~~u~~1~~ ~r~dw~~~d~~w'in~wu~=:~~~ld~~~@~ qrba 

ijd~dtnau&+q ks 

1. th~maun L~LA~ %~?J~~~u~~L~u~Pu~BIIH @ nw-iaiiwinwm 

kuriarfiunwiu d w ~ ~ ~ ~ l w m ~  (Lining) drrd?~d~lmuhu~s~rnu~=:%n~~uhub~ 

nw i~~~~~lun?cr~ ul?\ugnnrqiiqc duGp (Insulating Brick) I~unw,uarnzI% 

ucjumaiul insulatin~ board &ku&i?K 
3 4 

2. u~~R?w? 6Pi4duqgs~7M4 (Roof arch) +?%64~7ns4 hw luwunnh4 
0 1 4  

ZunlsrieaK-n~m ~:liwah~uuuunziiu~~g~~uuu'~~ ~ln"lie~rfi~~m~wn~n7mmw'~ 
'Y Y 

ufi:~a~e~~aa3~~~nul~dnu0.1dmd~=:15~1~~ ibmni~irp~z&atai.lu~~~wadm~%~~ 
.r 

quG6~~llesu$au~~ SieCuu~knirn7qyuii?U 

3. muq~iiwYm4 u~dah~aiid~~wiimlitldfluxi (Kiln car) qiamw mu 

%ua~ ~fih.rh~eenuu~l~a~m~~~na'~uhsd (Exhaust Chanml in the Floor) ldlu 

heendduet *idrin?nry w?;uurr~fiuhw~u\dwri~&~ 7 u~:a~uiroi7Iu%~da~n~~u 

~UIG!~:U 

4. IIP~LAI Gnqzfi~nu~u(~h~lfimn'~ ~~scI~H%~z'~~~'Y~~LIBIoQ~T~& wi6 

riry la~l#n~n~~rn'Knciesth i&i~~nd~w~l~rjh~~u3nu~n rI?~monu~t~'IiiG 

da~~~~~fun'n~~~~~~~~%'I~cIfwucfltlu~~~d.~t~~~tl'Z~ ka~~~~~es~z6u~~l~w'a 

ku (cane) %qruyGnV 

5. lldaauw% ij'1rjCda1~~~~n1~fi~~~d~t~~.tb';;;i~~~r~~H~~~j;*~L~7~~ 

~~wI~~artliinu~r~i3udd~~~~~u~nsd'n~~riu lhiluniuria (Burner) $ttawL~ll L R ~ W 

wudknuamd ( Primaw air ) ~14uuulilmlanina~~~ (Forced air mixing) &tLh 

A 
wi@anuuu tmlrnmr~m k~~~~~u~~riu~~rn~~~~'~~n'id~~u~~'~d~ (Ventun) uuu (Air - 



,a 4 
Gas mlxer) +nsor*u 7 d~~uri ktaq (Shelf) I 4 w%a~~ru~~ur~ooiiL~uLa%~ 

* 
ijq dnsru%i~riluad7~6~ bw~~mt5irsa~bnil iZrreucnfiv6 (silicon Carbide) &cli 

14 $4 urzh$iu~n~uln 

6.2 msbmrr~mn'cun' (Firing) 

d Y 

~ ~ u ~ ~ d % l e ~ ~ ~ ~ i l s r n ~ ' ~ u ~ u n ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ b ~ ~ ~  r~u'~~.i~rfluiweu$i~ii~d 
4 rl 1~ 1mniu'i~ziu%~\1 W'L~ ~ama~uu~n2iaado~b wmuqwi~u~nCauddm 

Y C 
e 34 

iiq:ruadfiuiw'waunltLu7u?ietn'w&k4iu nrnu~uAnn'run'~~~a~n~~u 2 +unawpuna 

n~surqAu (8iscuit Firing) um7~nmBmu (Glost Firing) (nj nnrmqnd. 2523 : 152) 

6.2.1 msrmzu ( Biscuit Firing ) 
ci * 

n7r~~niiuurnQ~ nmil J~~~'N~~~~~~uLu~~~w~~u~=:^~Q'Is~L~Q"~u&~ 
Ir 

u+hnlnul r~alfi~~~~1~a~~uadm~n'~n~0~~a~~a~un~~~'1d~~~~1~1~6lsei~lrl m t 

ruliiuemi~'k 2 ?G ~~ufi~tlwm'irru~q~~~unmmA~~~w~. 2529 : 154 : hak 

uiwn CTw4 WYWIE. 2534 : 17) 

I. ur~~ui(gor~r)ii~~~~&~~~~~~~t~t]~w~~i~~ IM~~I+~~w#~u~$ 

7muaaunrnuA1 i~~~ur~aclb-i.?s~l~d~~tdij~3qu~i4~n~ gnnrq~i~+I~nmwlt~ 

r%~~r3uld~~ud~mn'11~~u~ptn'cud 
A 

2. w ~ ~ u ~ r u ~ ~ i i i ~ u ~ ~ i u ~ ~ ~ ~ ~ u n " ~ ~ ~ ~ ~ ~  gnr~piii~~~n~srw~ 

dza~i~ld 700 ;Q 800 84d?~98~&ft (I ,181 - 1,696 a4md~~mbWr) 
r dt 

n~d~h~rriinfi wn'~~~~~~~~n~ m~1~~~l~~ m'~~ij~td~ m1~~~ m~~~~ld'n~~~~~ 
4 4% 

6wAq.r ur\?rilw~nfi~~iia~~~~dn~m~~~~ld'n~~~~~;~~mulridi~~u ~~adun~olla~6ir 
II x 

ni n3aa~ans~wr~'n n ~ ~ n ~ ~ l u ~ t l ~ u ~ n ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ w ~ ~ u ' ~ ~ u ~ ~ i ~ ~ ~  7 b 

n~s~id~~~oou~~fiud fi7i7u?i A~'IE~~~~@L~~uuAQ drn~~p1mu~tdu7n 
Ji 

u 

lu~u~wiimn'~6~u~=:~uw'~a~nu~u~~umn~t~w~ cl~"un~tw~Zu~tlrum~~w'a~Z4fi~~u 
Y 

Isu4uaGnQa ~~;;aau~dkao~~nrr~~n'mn'Lierri~u ~~rrhw?~a?ru?m~dnari~~Cafl 



6.22 m?&m@h~ (Glaxe firing) 

nmulu&m nulsta mnw~l&~niiadquuw~miim~tlt:m~~i~wdm~tl~ 

diimw~~~rnnri.r~unmm XI - roo a~cnrriniar ( 1 ~  - 212 aamAqmIa6) riak~l 
* 

Irimarnl6'nm~kGuhJ n~wddu5m1d (Cane) r~wmk~~&qw~Q~dO;:n~uh~tlsd'u 

n~u.~&~1nifkuciuri~~~~~l~iiu1rl1~~1ldv~ij~~~fu~nd92:~~m~k~~~ .dllu'nv 
n 3 

Iwqauy tpcu.sru urrlumrtlmul ttiT~~~nnmu~w4a~~~&~ rnnldaovl~fid3dr;um 

24 ~OUJ ~ . r n n ~ m m  1 OI BP~~L~+U(I (212 e ~ n ~ ~ ~ ~ f ~ b ~ ~  iBi9~1991. 

d~lu'u7'~~n'mn%~nu'n~~m~~U ni nmwnqna' (2523 : I 55) &~ndneiold$~q rn? 

1w~~~'weulri?~~=:~~u1~''a~m~~r(~~~"oald~~q=:1m~1~~1~~m~~ij w ~u#~~~~uwPII~~~I 
.r J 

wZnuudmi% 3i~~un1sr~~q=;riimn~~c~~1~~~~ kdu n?wrn\rll?i.rs {Over Fire) L~BU 
Y r Z 

ri7166xobauluaum s.nii~wun~nnu~~r~~'LSidau~~U uasnm~~~i(~nrv~5Li% 

qnqnwi ri~l~~n~nuaulid~du'wri~dnw 



6.3 ~mi?n?d~?I7?&u7 (Hln Atmosphere) 

i 
'Iun~o~ui~a~~flld~uw~~=:in~~~ff 7 2 uuu#a nwcurluuu Reduction uaz 

Y 
Oxidation n?tn~~z~fluurn~n~fld~LnMb6u~ua~n"Ud~u1n~~~m~w~u~~~a~cn~~n~s 

i-. 1 
~uq nwtwluuu ~eduction ' ~ ~ d ~ ~ ~ ~ ~ ~ ~ s d ~  1wmm~~~~~i~l5m5m.n'~=:~d~uuuda~1tln"u 

3 C1 * 
usstl~nilrnsan~s~tn rursw~uum~zPis~1~~~~~Gwei~~ 7 kir i~4iiuir ~muiia m13u 

~mti~u YRY ~mm~~l~~~~1~1m~t:ijum~n~~1~un~~~dwnei~~n'u~=:~~1,~~~~ 

deuimnri76u um~n~~~~~mlui~~w~rj 2 dnwv;e 



n70u@&~78~&4m9~~7 (Firing Shrinkage) 

n~nt~ri?~~un~ndtiu~~dm~nu~~a~~u~wn'Cu~rt2i~dn n~mmliareaZuiad 2 

zasdiulru iia n~nrmir~~&~~nrnr~~~~~ua=:n~mm~u1~uttd~n~ nlscrmri?nwnk 

n~our~i;~mudi~~qi(uln ~~~nralru~d~~nnudo~~~u~~fiwn~w~m iiqzrier Liwk 

rulauuu*nrrillt i~dGnu~mm~unfio~n7~ (uw JmYuni;. u.d.J. : 20) udhiilluiin~o 
Ir 

~mGaumlulni~3ui;e~ ruqeciwh 1 uarrnurlupnrwliil~a~i ~fi UD iioSuuR'9 uiimniu4~ 



* 
Cwriuq 'u%rrwntl'ndo~inli (n?rysc tbhvh%rn 2532 : 65) w~udnGn?mm$mawFiw 

3 a aid- 

simn*~~sr~nniiou1]0=:u~mh~fi2: i o - 20 M~uwfiu1a~r~fiui[u~uwsd4lau"~ rra:~v&~? 
5' ~yuwudri?rn tl~~~r~n6~w'aund~unii (Nelson. 1984 : 13) ~rnm~~w~mn~mnhnlu 

ukn~wnril~m'~~ 39 (modes. 1974 : 31 1) 

I. ri+i;mnwa ~fi=uijruln 2 x 12 XI 5 rr*wmnrarm~\~ 3 4udanmw.n 
*4 

~uwfirrreu7h7r~dw 

2. ~~Juuu~u~~rmas un ,Q sdw~r wY'sd3n15 
Y 

3. in%unnasjl~~aud~ i 1 o eoawrriua ru$wrinmd 
at. 

4. &$UW*~~M~I~LE~~IU~NM~UMT~~UWI~ 

A .r t. 

5. dsulusi? inn~~urn~m~~~u~r~~~11~td~m~m~~n~4'~~~Y'u~~~?' 

6. ~qu~mnqmm~irea$Biiiuim~awfin~sru~ &cl~a~rnr 

ms9d~lf'l (Water Absorption) 
L A- 4 Y 

nlrq#4uuqrii ynrauv~d~=:iau~l;tLs?n~ui7 ~uamumminu~~~i~u rrulsuii.rqfi 

qnwiahb v%d~1#~mii~~?on~i7fl~ui~ ~ia~rc;hr;~n~n.i~~-d7~i~~~ (Grimths and 
C 

Radfad. 1965 : 38) n~u~n~i~~w2in~~\d+~~n~~maf ~~nmua~u~mg~~uri~ haoclar 
3 

4 - 10 u~~n'cun''6~rn~blw9~~nz 1 - 6 rsaruiimw0d~~~flhca'5a hunz: 0 -3 LU~U 
* A 
iluwrrnru~~qnqnW'~d~id1~rbj ~:dfinrun?or9mirrk~flu 0 ~"onbfdur 0 (Nelson. 1984 : 

* u 34 
13) n~sri~rnolu~~uimmqm1w~~si~bm~ldplo (Rhodes. 1974 : 31 1) 

L. 

I. i4nmmor igiiruw 2 x I 2 x r .5 ~G~~RIRZRITM 3 quhanqsun 
d v i  4 
~usw kcwawvh~trau 

v 
44 0 

2. u~~un~~as~u~rnv~u~n~~u~ 
Y 

3. ~q$n~aotd~w~u~iu~i4$iu~nLin=:qm~u~n1~iLflu~1M~ndufis 







inriflud1iilunls?itt~ t4d Euri Kaolin Feldspar ME Quartz 

ndu6~eciw ~~mnv$uuu~wsw (~ulpasive Sampling) wnnmt alrrrv-duu 
4 

(Trixial Diagram) d4~8fld.l?~.(14fl~al&~"~~ ku Kaolin 30 - 70 % Feldspar 10 - 50 % 

uwz Quartz 10 - 60 % 20 8ldatd &n7wd%nfm 5 



FELDSPAR q 100 
QUARTZ 

FELDSPAR 
60 50 40 30 20 10 

QUARIX 





~umij~nkd rJunlriio huYmmaaw ~.nzh~~141m%siis~a~~dnduli~ 

asmilu 2 ih+drnd 7 643 
1. QqUuri 

1 .I Kaolin-R 

1.2 Feldspar 

1.3 Quark 

1.4 Whiting 

1.5 Dolomite 

1.6 Zinc oxide 

1.7 4uIIaia~lai 

1.8 uik 

2. qdndPiUuri 

2.1 Vlid.liinm(l5 

2.2 ~nA~jj~1un~Rufiuuu~n~n~4' 

2.3 L WILU~L~ G~~ 



& 
II 

nm*sur)wil~Gn~~mtmm ~a~dm~u~urra kuu n~arajn~nw~ngnruqD 
.r Y 

I ,300 s~~ii~rl[fc~u~ w~ur'tlw~w~~BiaIdu 

1, ~%u.i.~iiud~~ldn~on81n%~ ku%q~~fluniwr~~m46~~u~~dqnaUI!~ 





1 
3. nqou*\dma~uuitw u%MOR(MO~UIUS d Rupture) da~w?ri~&d~~ 

3 
mhp MOM-E II~~~U~~III~UU~~UN iiq~~1~n~ni~u~NA~ 

bu MOR = ri7nairru~;luo~a%;l~u (~~lcrn~) 



@ ~ ~ ~iri ~ n ~ m a a s ~ ~ n m d ~ ~ ~ ~ ~ ~ ~ ~ n ~ u b ~ ~ ~ ~ ~ ~ ~ ~ ~ ~l a ~ ~ ~ ~ ~l d u ~ wh4~ 

un kuimq&hflun~iis'mfih~ ULL~ Kaolin Feldspar LA:: Quartz ~l~~?mmd?u 

uau wnmnsnuwdsu &~~&au1otn~u6 643 Kaolin 30 - 70 % Felds~ar 

4 * 
I 0 - 50 K kfir Qua& 10 - 60 % ilwu X) hhu ulaa ymrnd~ctun~mmfia~uC9 
@b~i~e~~&u?rhr~ordu~n~4n~tln~wla~ ci;siiuiutlqknafnmu nlu~ihnqxuld 

qarvqa r ,300 ~J KIL~ RL~~~~ iqwu 20 ern* & @~'~UG~U~~ M~:I~ W~ i~ra~ru utxih 

~fiuau~lfidu 2 iiwsu h'jd 

mad I uon~rnansupnr~u~"ww~~n~un~w~~~ ~dGdunclin~au nluu k nqt 
J 

~urnngnrvq8 1.300 3s~~b9a~;jleu 

mad 2 u a n ~ m ~ a e ~ ~ ~ ~ ~ w ~ u ~ ~ ~ 6 w ~ ~ r r ~ ~ ~ 1 ~ a w ' i ~ ~ u ~ ~ ~ ~ ~ u ~  







c~~z~~I~u~~~~ Q~ M ~ &ri Kaolin Feldspar rrar Quam 

nrjuniadv M~~nn~~~41nuuur~1-9.r (Purposive Sampling) qinmqna 
-1 

nluanuu (Trixial Diagram) &Zrn'8brhu~a~n~uhed?~ A$ Kaolin 30 - 70 % 

Feldsparlo-50% u8:: Quartz10-60% bwu20 dauumu 

~un+;j~ni-d rilundiukw%n~rn*a~~ ~~~zht~#~~%'mJ!auau~dn~cld'udd 

eonrau 2 Gde1nq.j 7 642 

1. bLA6 Kaolin Feldspar Quartz Whiting Dolomite Zinc oxide 

dldrl~qnrns5 KES 

2, n d  v%q3nmao' uuu~u~~ah~~%~;in~n~~"~w::u~u~uw'i~~~ 
Y 

wde v%aiielun~mu~uuu~ninai~m=:u~uttda ~mlrumnPnll n~plnwwuSou 
A 

v%aA vCaum ~~mtiqcurrr)ii rfi%dnmaaunwua%w nzunwiau 





d?nwnn'du& 

~d~~u~uiin~qmiu& syIwnm66ao fa~up~d 5 in~~~ mi~~h~lni~l %U 

3 
ar 2.94 iihurtru~d fturqrmm iaun:: 60 ~ui(uril iaunr coiurru~ryuw 

.r g. 
hoar 30 q~~~urrrud~n~qn~~~~~ mtldq~~ mq~~ 18 d~~iln~~fiu~ratlbt~id~ 

3 4 
uau 6, iurnoruas iaunr 30 CUW-I hm:: 30 ~urruauyanu haaz 40 

i-lm uu#4u94 
" Ad 2 dll 

r$~uilunumluu+4lrNu7nd~n~m~%Id 19 iiml~rri~w 177 ".Mu. atu 
r3 - w 

datd~~umu ~UI W~BJ %mar: 30 Cu4uiii %urn: X) %UL;U~U~~U h~a=: 50 
3 *A4 4 2 d d  
ius~uilunun?lud~u~d~tli~m~~~~1m 2 innuuiaum 75.22 n.nhu. ~wdqu~fiu& 

2 i4rrawsruo.r  hê: 70 Gum7 ha#: 10 ilu:a?ayrnu baa: 20 
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7nTun' 'Im'leirwiuun'. ma~~un~piiuvnv~nr~~~n~~~~~tun~~v~~~u~~~~~ttnm 

i~~iinifdp n~~qssn. nq4mn.r : nw~~m~n~srni~~=:uh~~~"n~ 

u~~?nu?&~nm?n7~ ms' , 2531. 

7 Im'Im~duz. mnlv b-rsuTiauimYm4 ' white ware. nqj~nwi : naqukv 

qwawnm nmmqsldiwnm , u.d.d. 

qnm 1mM. n 3- * 
41nU d 1 - - -a~~fiwd.~nm?rn mu179 

fidm'Mno?beer licairajjno, 2535. 
d a- d d 

w 
Y d  

qum tlnmiiaqa. ~ ~ ~ n a ~ A z n e u n q & u u u ~  nnlultii 

~aniin N .u~R~cL~ %~~~I~~R~IMu~~u 12 - I 6 MUU 2531. 
v 

$?fib: fn3oGuC. ih~ria~mmailu. i* 'u~ nprnm : heimam51 . 2531. 
alqiarG aiwrm. 4 Cn.. ti~uw~rwrs : fld1rij#fl~ 

fi~amiuRz~nnfufaii 'incnbn$-ufi~~n~r . u.d.d. 
hwu ?'wu%sd ~mwutinnw.IF~~ol - Y lin. ~~nni~~n:naunid~uw~n~Iu~~rlnrm'in 
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