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ABSTRACT

The development of Korean glaze originated from the development of ash glazes. Ash not only has strong solubility but also can
shows the glaze a variety of different colors according to what the glaze has in it as the main component. In addition, it gives a feeling
of lucidness and softness. For these reasons, there are a lot of needs for ash and many potters want to take advantage of ashes as glaze.
But natural ashes have not been widely used as glaze primarily because it is relatively hard to find or manufacture. Considering the
difficulty of finding or manufacturing natural ashes, this study aims to formulate synthetic ash which not only is available to the potters
in general but also has the same characteristics as the natural ashes. To achieve this aim, this study examines the characteristics of the
pine tree ash, the main component of the glaze of celadon porcelains, and the red pepper stem ash, the main component of the brown
glaze, both of which have been used by the Korean traditional potters. In this study, the alkaline component of the glaze. A important
ingredient when the ashes are synthesized, was supplied by mixing of Na,CO3, Chungju limestone and rice straw ash. Furthermore,
the synthetic ash, when it shows no change of pH in its composition rate of 6:2:2, was found to be usable as the most stable material.
In conclusion, the formula which frits some raw materials-Na,COs, Chungju limestone and rice straw ash-can duplicate the synthetic

ash which is simila to the natural ash.

Key words : Pine tree ash, Synthetic pine tree ash, Red pepper stem ash, Synthetic red pepper stem ash, Rice straw ash

1.M =

SEuvet HE =27 Foke] A= Al follA
Ak, did B9 AN A 1200°C o) gl A

H] 25
s Eds

22 Fo) AR WAL 7B FHol go) 24l
s} sheetel AFe) foF WS LR ol Aol

AAGARS A2t AUk A B W 2
Nago] 71 228 dEE ASHYORE AT 47
TE ¢ AT ol Poizl ALK £A7] Ko
of g2 AT AALGA ST FE BAIY
THA Y 2UPAE A, AR T2
AE WAl AT Bl BB Wn A =

EAll= B F4EQ silica, FFUIU, Abshz, vk

TLCorresponding author : Young-Soon Han
E-mail : yshan@ck.ac.kr
Tel : +82-31-639-5881 Fax : +82-31-639-5880

—393-

= 5
- =

diAlel, abshd, dote] Fo] FiEo] o] 2EA
8 oA 9ge &+ dy

Ao duka EA)L aluminast silica%ol A3, 4
Qo) grke Zolth Ao RS 9719 ol
32 ag|al GF7F sl okt STt R o] oA
o' ol&A 271A] o)l wjRAE FHEaL e
EAle oggo] mjg Srsta sty FEHe U
< stoe= Ao ok Al LAl bshE ) Absbgzt
1 2182 ARlolar, A7lol foke B4
59 BHUE ALt vERdT 2EA= 24

g

ol 0:17]

O

=

s Alojstaie dibdos Afe) 98 =

A, e =3 Ao 27 45 2o

Re A= Yok

7H AlfoFe BC 140033 %8 AM-5)

oA ghont Aol Az B frofe] g dre 2R '
ATE 1926 Y& =2p7] AJE

Al @t Aokl gk d & !

R

o

1
-



394 sgs -

2 Ueda7} RS “Alfroh Afroke] A7 2 4 A1g”
3 K] A A7 BRIAME AFORE otgE {oF
o] RS 9k Alzuby 9 §A g Art s

Aok AT A Feke A TI=HdE E oE ol
Ao AAEAEQ] EAS el 2 fﬂﬁl Rolx gl
o} oldl Ao BEAES U2 /b S E FUoEA Y
Azt 7R 2 Y WO = Onishi®9} Shiraki”e] &
o= ZIH _E'-_Aj,]_ oA Ao RE ARS A
FEYEEAM Az %"éij'f?ur Al sl kst
Al B Ftrt.

ol9Jelli= Miyakawa® % U¥-] 842455} l=e] Tichane'”
T BE RS2 4% URAY BAS Hots A
froll tigt HES st A AAIY drbA ”Jt”
3 Ael Asfe AeHVe9 =8 Wood” &

I

T Zqol ME AR BAF 54 BAsz, A6

3 AFFARE BEIATH Afols UEA gt
obel FEA)ek Al &3 Afo Axe Jhesict

T GHA Qon oo B3 /2% 9l
Z

-

7ol WAAIE delE obd vlug AYom )
& A7k A% AAHL Ak Sutete) A

=
_/

Ae $A dEFsoe] est mjediEs o i3k
397 HE AAHLEES YR 4 glon) mE Yulb
A LES AEB }M—g— wrh 2313y foge W
Aol yelhdths Ao o] Be =dES AF9 AL
£ H33A| Y G AF7 HE 2B £Fo] o
iz ¥ z2Evith trE 548 Jehdr] uiEd &
A4A R FFY AzIT olEHY] By g84 &8
wers mAstz k. olyd EAE Ayl ske
AEoM= HAAY} &I EAo] & EI|(HK)
WIAE Az AHgalL Yot 7 2B BEHL =

2=
o}z ol xEANS} 72 P AxE OlTOW =]
9 glom xF7HA] 1o #et AT AT Ao},

B Agdaes $2veEts gisks A7 AR A
ZA g sty wFHAMe] Hap If A4S LHAT
= fF 952 AREEN T dEA e AUEAY &
W g3 Jepdoa deA e IAFUERYA e S4
& ks B3, HE5 JAAE sty A E 98
5 ARt A 2UFEA9 IFUYRYRE AHESH
Azt FoFe] 548 a2 YelEA gA AHE 7
3 FAAE Azs] R} sk

21. &4z

2.1.1. 78G9 M7

B Aol AMES AyEAe)
AZNAHEEES o| R 9 o]

HES DL

A 2T IFURHE AT

B A9 A M8 2pRel DFGTUE A A
A% dum¥ el RS AREINEE ol gstel AP
o A9 P& A WK FRY A} olFeld %
e AAE BT P AxE Ar YuHos
Agee] Grte) e FRstn o, of ke A4
B pgolr) MR feFERA ST 0 foF )

=2
2.:

3 FE AT BEske Aol oy mig &7t
AEE AASA A&t Blol Foh ol A &
FHe dE AYY Gt RS AAS] fste] 10
T3t 40°C A= Boll ALl g AE E2 B
o] pH7} 8o] 2 Wi7kx] ¥7te] & AAE S5 MY
2334 FHIE 3 & AXE YAt oFA Ax"
A2YUFA e ZFUFHAE XRF(XRF-1700, Shimadzu,
Japan) 2 FEEA S YelRry. 2 AF= Table 13} 2o}
o]& Seger 422 UEWHA ol Z2th

to woh M,

ALpETY
0.049 KNaO 0.043 ALO; 0.195 Si0,
0.728  CaO 0.020 P,O;
0203 MgO
1.000

nEINEN P!
0.124 KNaO 0.172 ALO, 1074 SiO,
0582 CaO 0.046 P,0;
0250 MgO
1.000

2.1.2. 3N MA

Table 19] A A

o Ze Aezde L}E}LH% 3
Table 29 Vel A8 E o] &3t o] FAANE Ax
7] 9% YEE WSS AHt, 9A FUs
3} ;q]

() &84 L7k e Az

vt aFURdAe] FEAE THE W HAA
ot AR 7P #A7t EJ—”— Zlo] &7te] A&l NaO
9} K,00]t}. Table 29 985 2§3te] A &
& 9E u, ¢t AR FFULEAN AL A}%@}
A5 7t A FEEE ALOY Si00] ol Bet
A e 289 AE TE l ojgrh =3 FYE ¥5=E
Al @7k AES FEE Ade, 1 AT 78
Agol7] wito] g wE= o] mig oYy Th wEhA
o] &ty HEE FF3] st T8 AEE fint
3l Ao EA Ao Y8E WEN o) UlE F



apFAeh TFURRA] ggel Ak A 395

Table 1. The Chemical Compositions of Pine Tree Ash and Red-Pepper Stem Ash (Wt%)
Adhes Oxides G0, ALO;  Fe0;  MgO CaO  KNaO  P,0; TiO, MnO
Pine tree ash 14.14 5.93 2.44 11.43 5344 5.24 3.98 0.37 2.18
Red-pepper stem ash 32.79 9.29 3.28 5.57 18.08 5.31 3.47 0.36 0.19

Table 2. The Chemical Compositions of Raw Materials for Manufacture of Synthetic Ash (Wt%)

Oxides . !
Materials SlOz A1203 F6203 MgO CaO KNaO P205 T102 MnO
Puyeo feldspar 74.20 15.00 0.06 0.02 0.41 9.82 - - -
Chungju limestone 2.23 0.72 0.15 0.79 53.30 0.13 - - -
Hadong white kaolin 48.88 35.88 0.56 0.25 1.37 2.16 - 0.06 -
Synthetic bone 0.8 - 0.05 0.2 44.1 - 53.70 - -
Alkaline composition 12.40 1.53 0.20 1.06 50.02 16.40 0.35 0.02 0.28
Materials Company name
Na,COs;, AI(OH);, MgCO;, TiO,, MnO Duksan Pure Chemical Co. LTD, Korea, Industrial Grade
Fe,0; Hanil Colors Co. LTD, Korea, Industrial Grade
Table 3. Compositions of Alkaline Composite (Wit%) (2) 47374 &4
i SrA] 2A] 9 oo 29X o}k e =
. Composition NI N2 N3 N4 N5 g2 Al - | 95 - A=s =68 d7he] 3

Material 9 A7l gl % dske Basly] 9sked XRD(XRD
Rice straw ash 60 40 40 20 20 7000, Shimadzu, Japan) £41& 3ot £4L 10~70°
Calcite 20 40 20 60 40 TFZrel A 4%min®] scan speedZ 3 &t}

Na,CO; 20 20 40 20 40

T YE2A AMgEE Ao] MY FL2 WURoE AT
Atk ol&F 22 frits Aol AHEg 9EE Na,COs, B
A, A4 Folth o)l& AEE AM-3IY Table 33 7+
& 22 T 27} Tor MillelA 6h B9t 714 &
Falact. thA] o] B8 alumina crucibledl] %37 1200°C,
h &t 248t fiitg Axsct. ©] fits 24 &4
g 5te] 325 mesh AEAIZ & I7he] £E5 7o o
AEE Yt L7t &) /P W Zlo® #d
= pHe frit2A A Q52 AME-SFSITH

mol'

—

e i

2.1.3. 7(1017(”Qr Ur/\mn_, _E_ N

(1) Q=

ool:_/] E_A%Hl-sqoﬂ o]oi/u] %_05} -S—Zj zg_o *3]_1/],7]_ Q)
Tolt} ol HAAY YEF VTR 5}011 e
& /A= FAAAE AzstaA o 4
Aot A e FBE T AY LElE AA
2 o] AE de F o]lE YEEA7|(MPS-Z micro-
photosizer, Seishin, Japan)& AM8-3led ZF HAz] 9] YJ=
XS I TH

Xq"“ﬂg} %L“ZHJ frof u
Ao AY fokE Azxst
HA o™ ter)

2 A3ollM= Table 49 VERR HE9} Zro] HAz| e}
gl Lrte] gheo] wlaLE ol A gEo| sF
o 95 F AN AY, 2 BARN Tt 712
A<l Afrer A A E} Table 591 F3 =219 3}

’“x] LPQ"HO“:} A3 & Table 49} 2] A&
Ekd < magnetic stirrerS ©]-83}%] 30 min %?}

TS Pt of EFES VY FHH F
g w2k Al A Y] WAt cupell AlFebal AxsEkd
ool Aol 242 SAEL 7104 1250°C, 1
A& sty Ay zstgct. ol A ARG A
o] WA Ha §§ N E ¥

HE
f

e

P b 5

A 434 A 75(2006)



39 B - o184 - oal

Table 4. Compositions of Glaze Using Natural Ash (Pine Tree Ash and Red-Pepper Stem Ash) or Synthetic Ash (%)
Composition NAPC
NARC
SAPC 1 2 3 4 5 6 7 8 9

Material SARC
Pine tree ash (NAP
Natural ash Red t(N 31 (NAR)
-pe T S| as
Ash e pepper stem 10 20 30 40 S0 60 70 8 90
Pine tree ash (SAP)

Red-pepper stem ash (SAR)

Synthetic ash

Chungchung pottery stone (C) 90 80 70 60 50 40 30 20 10
Table 5. The Chemical Composition of Chungchung Pottery Stone (wt%)
Oxides . )
Materials SiO, ALO, Fe,0, MgO Ca0 KNaO P,05 TiO, MnO
Chungchong pottery stone 77.70 12.90 0.14 0.10 0.34 8.01 - - -
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Fig. 1. Results of particle size analysis of natural ash.
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Fig. 3. X-ray diffraction patterns of natural ash: (a) pine tree
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Fig. 4. X-ray diffraction patterns of N1 composition among
alkaline composites after sintered at 1200°C, 1 h.

Table 6. Composition of Synthetic Ash (wt%)
Synthetic ash Pine tree Red pepper

Materials ash stem ash
Puyeo feldspar - 329
Rice straw ash+Na,CO;+Calcite 15.1 12.5
synthetic bone 4.7 7.0
Hadong white kaolin - 13.2
Chungju limestone 58.7 18.6
MgCO, 13.8 11.6
Fe, 0, 14 34
SiO, - 0.3
TiO, 0.02 04
MnO 0.13 0.2
Total 100.0 100.0
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Fig. 5. Analysis of appearance characteristic by each ash glaze after sintered at 1250°C, 1 h (RF).
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(b) Red pepper stem ash glaze (left : NARC, right : SARC)

Fig. 6. Analysis of glaze running characteristic by each ash glaze after sintered at 1250°C, 1 h (RF).
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Fig. 7. Result of UV analysis of ash glaze after sintered at 1250°C, 1 h (RF).
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