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" Research title Effects of Wood Ash Glazes on the Decoration of Ceramic -
: Designs: Stoneware and Earthenware Clay Bodies.

‘Researcher Assist.Prof.Dr.Nirat Soodsang

Year 2004
Abstract

The objectives of this research were to study the effects of Wood Ash Glazes on
the decoration of Ceramic designs: Stoneware and Earthenware Clay Bodies and the
Iinteraction effects of Wood Ash Glazes and clays to the weights, the shrinkage levels,
and the absorption level of samples. The research methodology started from the glaze
formula by Triaxial Blend. The decent portion was 34:34:32 (Wood Ash, Feldspar, and
Red clay). They were crushed for 20 minutes, and then immersed in glaze 1 mi. On test
plate made from Stoneware and Earthenware. They were processed by crude burning

twith the temperature of 800 c, overlaying 13 plant samples, which included 30 of each.

;The total number of plant samples was 390. Then, the glazed burning with the
itemperature of 1200 c. in the electrical kiln.
i The experimental design was 2X3 Factorial design. The 13 independent variables
were Banana Leaf, Cogon Grass, Rice Plant, Africa Tulip Tree, Elephant Grass,
* Tropical Almond, Sugar Cane, Water Hyacinth, Betel Palm, Tectona Grandis, Pine Tree,
Indian corn and East Indian Walnut and Stoneware and Earthenware clay bodies. The
dependent variables were the weights after being glazed, the shrinkage levels, and the
absorption levels. Two-Way MANOVA analyzed the data. Then, the LSD was applied
to compare the entire differences at the significant level of 0.05.
The results of the study were:

1.There was a significant difference of the different types of wood ash gIazeA to the

weights after being glazed, the shrinkage level, and the absorption level at 0.05.

2. There was a significant difference of different types of clay to the weights after
being glazed and the shrinkage level at 0.05; meanwhile, the absorption level was not
found different ( P=0.38)

3. There was a correlation effect of wood ash and different types of plants to the
weights after being glazed, the shrinkage level, and the absorption level at 0.05.

4. 1t was found that the features and colors gained from 13 wood ash glazes was
glaze while that of Banana Leaf, Tropical Almond, Sugar Cane, Water Hyacinth,

f



IBeteI Palm, Tectona Grandis, Indian Corn, and East Indian Walnut was Clear Glaze.
pogon Grass, Africa Tulip Tree, and Elephant Grass were Semi -Matt Glaze. That of
!Rice Plant was Matte Glaze. With the temperature of 1200 c., the color of glaze on
stonewear was ivory to dark brown. Some kinds of woods, such as Tropical Almond,
Betel Palm, Africa Tulip Tree and Elephant Grass were found brownish tiny charge

while Earthenwear plate was found dark brown.
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 Yagduy Na,O Ca0 BaO ALO, sio,
GERGERH 0.30 0.40 0.30 0.25 2.50
0.15 (Na,O. 0.15 0.15 0.90
Al03.65i0,)
nRo 0.15 0.40 0.30 0.10 1.60
0.30 e 0.15 0.15 0.75
’ k!
‘ (W3R8 0.25 0.30 0.10 0.85
. 0.25 0.25
CaCO,
i 0.30 0.10 0.85
0.30 BaCO, 0.30
(88 0.10 0.85
0.10 @417 0.10 0.20
BEDL 0.65
0.65 SiO, 0.65
TR 2. 11 ATdnmEunsulaseiay
19ndy FUYR | X vmtin RAUH RN TOURZVDIFIUNEN
G
Auwnain 0.15 X| 5245 787 | 78.7 X 100 = 28.68
274.4
LAHLND 0.30 X | 200.0 60.0 | 60.0 X 100 = 21.87
| 274.4
CaCO; 0.25 X | 100.0 250 |25.0 X 100 = 9.11
, 274.4
BaCO, 0.30 X| 158.0 459 |45.9 X100 = 1673
274.4
A 0.10 X 258 258 | 25.8 X 100 = 940
| 274.4
- SIo, 065 |X 60 39.0 |39.0 X 100 = 14.21
274.4
WA UHEL 274.4
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Mandiaeilagnisiienzhaianuudsdsiu Two- Way MANOVA  (Multivariate
Analysis of Variance) W839INTali30UAHUAINNLANANNIRUATIEA ERaGIB 0T
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undenyiasian LSD (Least significant difference) iszaundAmMwaia 0.05
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{ a ¢ 3’ Qs a ny
AOWN 1 HANITILATIERAIBIEININ NIIUAAILBITWINMUAZNITAA TN LDdIAR L

A719% 4.1

msgaduhmanafauvasdn slauwifussfuiannuuas

wgevdafsuazdudosuninespuuesihmindunu mMmaaauas

Filavasdii N sy MINASITBITUITN nwsgmé‘fimfﬂmaal,ﬂﬁau
Wer glavwal  ownuwnd  alawwdd  ownnund  slawnnd  Lownu
was

1lumas 34.31(2.41) 28.74(1.90) 13.87(0.65) 15.99(0.86) 3.09(2.59) 1.72(1.70)

| 2.mahen 33.84(2.16) 28.66(1.96) 12.93(1.54) 16.78(1.12) 1.82(0.82) 0.55(0.30)
3.uNay 34.74(1.86) 27.40(3.49) 14.19(1.13) 16.38(0.82) 3.82(2.24) 2.97(2.91)
4.UALRS 34.99(1.93) 26.52(1.98) 14.08(1.02) 17.25(0.84) 2.08(1.64) 2.72(3.35)
5. 514 34.78(2.26) 28.78(0.89) 14.26(1.07) 15.84(0.75) 1.23(0.43) 1.29(1.39)
6.4 33.90(1.54) 26.93(2.15) 14.57(1.03) 18.11(0.59) 3.23(3.35) 0.79(0.62)
7.898 35.18(2.48) 29.91(2.81) 14.50(1.76) 16.85(1.14) 1.83(3.5) 1.67(0.88)
8.6naU 35.26(1.94) 28.55(2.93) 14.74(0.87) 16.46(1.17) 0.80(1.24) 1.24(0.46)
C9.mnn 35.30(1.95) 28.84(2.3) 13.72(1.38) 16.62(1.39) 0.76(0.52) 0.42(0.49)
1088a0lidn  34.76(1.73) 29.75(1.49) 14.89(0.72) 16.70(1.01) 0.28(0.56) 0.95(1.78)

1 lusu 34.69(1.61) 27.80(2.27) 13.56(1.00) 17.09(0.97) 0.85(1.08) 2.24(1.13)
1247 1wa 34.16(2.05) 28.16(2.14) 13.56(0.87) 15.29(0.89) 2.01(1.12) 1.44(0.37)
13,9793 33.85(2.19) 29.46(3.11) 14.11(0.88) 16.46(1.13) 0.40(0.23) 2.20(1.14)
524 34.60(2.03) 28.42(2.49) 14.07(1.20) 16.60(1.18) 1.71(2.08) 1.55(1.71)

4N

INAIIN wudﬁﬁmﬁﬂmaa%umuﬁﬁwmn@uﬂ@mns‘ﬁ@hgaﬂiwamaummrﬁ
ﬁwumsmﬁwaa%umwé‘aLmeﬁ"wqmﬂgﬁ 1,200 B9FILTALTUR WLIIAULOWLNULISHE

arannIaualauuay ’Luwm:ﬁnwgwﬁwﬁmé’ummﬁa‘uﬁ'a siNTdalnaiasen
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@I 4.2 MTieTdalulTransaauls (Multivariate test)

Effect
Value F Hypothesis df  Error df Sig.
Intercept Pillai's Trace .998 53918.815(a) 3.000 362.000 .000
Wilks' Lambda .002 53918.815(a) 3.000 362.000 .000
Hotelling's Trace 446.841 53918.815(a) 3.000 362.000 .000
Roy's Largest Root 446.841 53918.815(a) 3.000 362.000 .000
%Lﬁﬂ W Pillai's Trace 407 4763 36.000 1092.000 .000
Wilks' Lambda .640 4.849 36.000 1070.297 .000
Hotelling's Trace 491 4.923 36.000 1082.000 .000
Roy's Largest Root .249 7.558(b) 12.000 364.000 .000
fn Pillai's Trace .784 437.879(a) 3.000 362.000 .000
Wilks' Lambda 216 437.879(a) 3.000 362.000 .000
Hotelling's Trace 3.629 437.879(a) 3.000 362.000 .000
Roy's Largest Root 3.629 437.879(a) 3.000 362.000 .000
%L N *@u Pillai's Trace 279 3.111 36.000 1092.000 .000
Wilks' Lambda .745 3.120 36.000 1070.297 .000
! Hotelling's Trace 312 3.126 36.000  1082.000 .000
Roy's Largest Root 153 4.641(b) 12.000 364.000 .000

MNATNNLITENTna 8l L Aransriieturn i innaaien n1asues
Fuam msgm%m‘fw wanavadlnudaynvaia laaRansmnaind Wikks' Lambda =
0.64 ; F(4.840),P=0.000

answazasdudIvianwinlWinminadnnn MIneEITeIT Y msgm%uﬁﬁ
Lana19e TNy AAYN19aHia lasRasmnanen Wiks'  Lambda = 021
F(437.87),P=0.000

IMNNIINAFBUBNTNATINVEIT L AT UEUN IR AT I NTRaGIT8
Fuau m‘a‘@@é’m‘vfﬂ Hanwatannuadiinsdrdynisada lagRansmianel Wiks'
Lambda = 0.74 ; F(3.12),P=0.000
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MTNA 4.3 NIALaTEAaMNLLTUTIRULLY Two-Way MANOVA (Multivariate Analysis
of Variance) TastadaudidhfsnuaufidonasdathninFunu Mmaes wazn1s

@@%uﬁfm AILARAVTL N

UARIAY
wusdsn audsany Ss df MS F Sig.
St wwin 132.389 12 11.032 2269  .009
ANINAG 85.428 12 7.119 6.311 .000
n3gafi 222566 12 18.547 6.340 .00
w wwin 3718.199 1 3718199  764.739  .000
NIRAA 621.838 1 621.838  551.295  .000
m3gaduth 2.228 1 2228 762 .383
Sidhdie < G dhwin 111,856 12 9.321 1917 031
MINAAL 55.169 12 4.597 4.076 .000
msgw‘fmm‘fq 123.880 12 10.323 3529  .000
Error simein 1769.787 364 4.862
NIINAE? 410577 364 1.128
msg}@%wiq 1064.902 364 2.926
Total wmein 393037.400 390
ANTRAA? 92978.007 390
n1sgaduih 2456.167 390

o & aa

*P<0.05 uen faetnalne A N1IRG

o

& '

AnaTInLAELE Rrdsriaiuin i windawa NNTRAFIVBIFUITH T3
(ﬂ(ﬂ“fml{’l wanansag19dny &A1& @ (F=2.26,P=0.000),(F=6.31;P=0.000) L&
(F=6.34;P=0.000)

Susnsriarurinlimiminudn nmesveatun wandsageliteden
‘mmﬁ31(F=764.73;P:O.OOO),(F:551.29;P=0.000)UnLﬁﬁﬁ%ﬂﬂig@fﬁuﬁw lauwandtanu
(F=0.76;P=0.38)

nMsneRaLENEnaNTas RrTAunu iR e MInadITesE kI
ms@@s‘fmﬁq fidndirunusdwiinudrayn1agia(F=1.91;P=0.031),(F=4.07;P=0.000),

Laz(F=3.52;P=0.000)
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ATIn 4.4 Namﬂmﬂ:v\mmaUu,a:mummmummgmm‘%ﬂumﬂmwg
MENAIILATZR A uLUTUT %2897 LSDIuwinniinuasduinn n15naaa

PDITUINU LLa:mSgW‘fmﬁmﬁaLﬂﬁauﬁmmﬁau‘ﬁtﬁﬁﬁm 13 B9

havadLE R Wmen ATRAA? nwgw‘ﬁm‘fw
Tﬂd%ﬂd’]%* ‘llad‘%%\?']u* “IJE]\‘iLﬂﬁEJ‘UNS
1.luaaq 31.53(3.54) " 14.93(1.31) % 2.41(2.26)
2 wgan 31.25(3.32) " 14.85(2.36)° 1.19(0.88)
 3.UNAU 31.07(4.63)" 15.29(1.48)" 3.39(2.59)
4.LALER 30.75(4.72) 15.66(1.85) ° 2.40(2.61)
5.5 31.78(3.48)’ 15.05(1.21) " 1.26(1.01)
6.4 30.41(3.99)° 16.34(1.98)" 2.01(2.67)
7.888 32.54(3.73)° 15.68(1.88)" 1.75(2.54)
8.AnaY 31.91(4.20) " 15.60(1.34) ° 1.02(0.94)
. 9wman 32.07(3.90) 15.17(2.01) " 0.59(0.53)
1038000 32.26(3.00)’ 15.79(1.26) ° 0.61(1.34)
11.luaw 31.24(4.00)° 15.33(2.04)" 1.55(1.30)
12.411na 31.16(3.68)° 14.42(1.23)° 1.72(0.87)
1397973 31.51(3.83)" 15.28(1.55) " 1.30(1.22)

o 1 o o

*P<0.05 duafsvulnuniasfimnuasenesfidnuianuuandiadidipsrannig

{06

NS = lluandan1eana
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Estimated Marginal Means of POROSITY
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(L02u21)

a A S cw f a a '
MNA 4.2 HATEILARALDN UGBTI WA BRIAWII LR Ao NI TUaZaaN a6
N (AU URIRNTULINGE Iron,Copper,Coboal,Crom Was Titanium atindas 3

% @INEIN)
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17197 4.5 Han1Inaaadafauditnluasd aaTEIw 34:34:32:3

Y.
A luaag

GRS NANITLRLAREY 1250 83e

Aualauuas Audninuwas
Feldspar s unasusuyIal Aduwdey | infeunasuaayyal Aadu
g v a ¥ ] A | a A o @ a
Yt lueas Funaradounduinn fFan9la | oy FEnTuiuinn Fa9
Red clay miaue HUszgadinwidnday | ldaduawe fitszqa

wdavlylng
Feldspar Lﬂﬁawaawaugsﬁ Radulsay mﬁamaauauysrﬁ R0
c}l 9 A A :‘ A P a :‘ : a
| A luaes TR L PRE GBI IEET oy ®eaYwiIn

Red clay fdvzgaiiidu wlaulailng fvzgainidu wdaullng
fron 5@k
Feldspar Lﬂﬁau%aammyﬁﬁ RadwlSay Lﬂﬁaumauv[&iawyitﬁ A

FeaUnnaasunain Dy

o a o -] '
VUFBY FE1U0 ﬁ@]’l\‘ivl.ll

gdave wwdaulalng

Red clay 0dd taRavlallng &

/| Copper
Feldspar iR UnaaNFNy ol Aadudyy wndaunaauliruysaliadu
Fluaag s wdutud fltzeairh TaidsusinGuan

| Red clay daw fiszqa ﬁwmaﬁﬂs:qmﬁﬂaommﬂ
Coboal wiauldlva a8 waayldlng
Feldspar \eReunaay Wauysoiaioy waunaaxlisuysal
Fihlumad WWaaRuliiSoy laRavLdan faanlacsy
Red clay shenaiiasanie Sihenay fvssane
Crom tafay lilna e ldlng
Feldspar wwRaunaau sy ol taReunaaxlisuyIal
fidluans nReuden Mdoasenwuwingn | Aadw Sdondoutuinm
Red clay wnatihens SadwliGeuivs: | fWesenmie flilszamdn
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MWA 4.3 navaaefavdimgnansznitedualauiaunite)uas e unuuns

(4027727)

Ml 4.4 davadiadevlitdingnaisswitsuslaniasiasfuawnuulsuazean ladeng
N @ NUUIIRIITUUINAE Iron,Copper,Coboal,Crom ILax Titanium 8&19as 3

% AUEINU)
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NRNITLHLARAY 1,250 a9en
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| udmghen Aadhu Fhanaim s | Aadnu enaimmidy
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Feldspar tnRaumaauauy ol Ao GEDMVELHGER et
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GNIN1 (NVUAIANTWLINAB Iron,Copper,Coboal,Crom Wiz Titanium at13as
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3197 4.7 HANITNARBWARALTLDIUNAY ATIEIW 34:34:32:3

NRNIHILARAY 1250 addn

fualauuas Audninuws
Feldspar wwiavdinaanartenly #2 | efaudivasutenly
fidunay Fuuazduitinanauasaudy Au | Arduuazdu Finena
Red clay ues tdlna Tasiu draula | was Avwas 1dlne Ly
L UAaY: NH

Feldspar wiaudmasuditasly \wRauginaanaitosly
Sifunay Aadnuaztu Bitasunfiu | Aaduuazds Hiiana
Red clay ume lalna laiswshawladndy | eanuasdntesfvuge
Iron Nudaile Tailua Tasn
Feldspar wwRavianaaualtesly Ardu | LaRaudimasuaidayll
Fufunay uazsin Biraaaanuasintas | Aadunsziu Mitaaay
Red clay Auwas Talua Taisw fu Aunas ldlna ldu
Copper
Feldspar wReudmasuaanly fAdm | wiaufimasudatanly
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MAWA 4.7 HaTRIARLULTULALEATERIIARRLARWIT (WD 8 LAz A ko wnuIaT

(LD2N)

MNA 4.8 HAVILA DUV ILALENTTA T IAURLANILITUR AULAUNULITUAZA DN LTA 6N
N4 (ﬁ]’muuadﬁhd%umﬂﬁa Iron,Copper,Coboal,Crom Lay Titanium BtNIas

3% @IURINL)
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L 171497 4.8 HANIINARDILARA LA LALRA DAINEI 34:34:32:3
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g0 NANITEILAREL 1250 896
a [ a a [
fualawuds Auldninuuay
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X . - v . . v v v .
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| Red clay W& IER
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ians Tisw Wlva

ALHLALRA

Fwdy Tdsw ldlva

Red clay T 9uas W&
: Copper
Feldspar Rausiy Il Addudu & Lﬂﬁauaugmf Aadw &6

202717 Taisn ldlwa

ALALER

Wanaues s lulea Au

| Red clay Lssuasidnday
I=4
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