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A Study on the Leadless Raw Glaze for Domestic Earthen Ware.
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Dept. of Ceramic Engineering, Yonsei University
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ABSTRACT

The study is an artempt to prepare the raw graze can replace the lead glaze that has been used for a long

time as Korean Kimchi-jars.

1} The batch of the glaze that show the similar properties znd aappearznce of lead-glaze were 405 of Yangin
or Anseong Yalto, 40% of Ash and 20% of Anhydrous-Colemanite.
It's Seger Formula was
0. 86 CaD .26 ALOg 0. 92 Si0y
0.02 Mg
0. 12 ENaO 0. 0007 TeaOy 0.8 Bz
2) The fring temperature of selected glaze was 950—1050°C.
3) As the content of arhydrous-Colemanite was increased, the theimal expansion coefficient was decreased.

4) The color of leadless raw glaze was translucent light vellow. Tt was possible to obtain the same color as lead

glaze by Fey Oy and MnO,.
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Tahle 1. Chemical compaoeitions and some physical properties of raw materials,

\\C}lem. 1c0mp. ar}d [ | o Relrac. |
R Py PO 1 5in, | AlO; | FosQs ¢+ Ca0 MgO K0 NagO | lg. loss | '%% | toriness
aw — ! | ap. AT (SE)
materials — i |
1 i
Kimchun quartz ©99.06%| 0.04% | (.19%| 0.368%| 0.53%:; % %! 0.056% 2.63 33 i
Hadong kaolin 1272 | 060 | 105 | 102 2. 47 3
Yet‘;ﬁfg’k wollaS ey g8 1 038 | 0.94 45,20 | 087 La2 | 2.8 14
Yongin vakio 65. 10 17 30 5.08 0. 56 .6l | 0.68 2.209 8. 35
|
Anseong yakto 64. 2 3.3 = 5.7 (.88 1.41 + 0.75 2.30 864 : ‘
Ash 21.78 56. 92 | o2wa ‘ |
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Tabie 2. Physical praperties of the fired nonglazed

bodies
T Hem o | -
Temp. T Linear shrinlage ' Water absorption
95 | a9 . unm P

1000 .99 18.07
1050 2.58 15. 38
1100 5.13 11. 86
1150 8.M 9. 02
1260 8. 08 4.06 ;
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Fig 1. ¥-ray diffraction patterns of starling materials.
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Fig 2. Diagram for batch compositions

Table 3.

Batch composiiinns

Fhis Ligkel JRBt=s WRAQ v ko] ffelel [ Faw materiall g | Flu
WERR Bk GRS, wEED S ke Jc% et | Paiy o | K0
o, WEEE(E AR Sfdel B GERsEEE M ) 1 | s0% 20% 20%
fiat :ﬂ. shA) BbF) el R 1L, 050°CE Evm ’ 2 L 10 on
R 104 i5—= 5o x) 3 } 40 20 49
A EMRHRIAE MEEt 208 2 5r 4 20 %0 20
on #a l 5 ‘ 24 40 40
SHA ol ® e WAHE BIE L) FiE MR | ° 0 | = 50
Tahle 4. TFhysical properties of the fired samples
T Item | . . ‘ L
Colonr Translucence Gloss Dia. Contract Appearence |
Samples T~ !
o0 WV 1 black I none Ead 1. 25cm 0. 08cm J round I
1es0We dark brown o nene " " sharp ‘
1050 W3 | browa i r” # ” ” ' ” |
1050 4 light brown | ” I 1.33 ¢ "
10505 dark grey ! " o ” # "
1050 W5 prey ‘ 1" ‘ ” # " ”
T . [ i r
;.:;;q - i Colonr ;lul;;cleiie : (Gloss Dia Contract ‘%Egig BEnbble gij%f_
]
— 1 Eig;":ﬁ :‘;*(i? whilish [y 9 bad 981 | —0.98m spread © none ! g
10505 \ bluish bhrown gaod rond 321 | 41.88 " small, many 5
1oatg i whitish Erowa " #” 3.69 -H2. 36 #” " £
105004 dark brown ” 2 4.18 | +2.85 " large, many 3
10500 [ whtish hrown 1 " 4.583 | +3.00 " nong 2
10508 i # " " 4.50 | +217 " o ‘ 1
138 2 2%(1976) {19)
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Table 5. Physical properties of the fired samples.
“-\\\\Item | Colour Transl-| o | Dia. | Cantract = Bubble Appea |((;’frdaecfh-
Samples T ueence TENCE | cgion
05001 brown none bad | 1. 82¢m| --0. 49cm none spread 8
as0Cz light hrown ” " 2. 00 +0.67 none n 5
o50Ca whitish brown " ” 2.43 +1.10 small, many " q
a50C4 dark brown " # 2.80 1. 47 small, little " ‘ a
o505 bluish light brown " I 2,45 +2.12 large, many " 1
a50Ce whitsh hrown 7" none | 2,18 +(. 83 ‘ large, litte " \ 4L
950C"1 brown none had I 2. 09cm | -+0. 68cm| emall, litle | round | ¢
9500072 light brown 7" ” 2.21 0. 88 none " ‘ 5
aspC’a whitish brown " ” 2. 50 +1.17 | small, many " ‘ 4
arols’a dark brown " " 317 -1, 84 none " 9
5500’5 bluish light hrown " i 4.00 +2. 87 | large, many " 1
J a50C g whitish brown ” none ‘ 2.85 +1.52 | large, many 7" 3
o] B % RIS Huralel 2 Ktk 2 il A48 EiEH nﬂEF Cig $ipo s vle] 5 A9 —
o] CHRFFF HEE FRE eClhd Eymiel B B iy Fhatid EJJ 900°C° A 1.150°CAbe] & 50°C
ER ek web R 354-fel ERishe] ME4 ol A LR llu 0}‘31 o BEES @St = BRE
4 %ﬂﬁk—l vt dhEbEEel e g WERsh Table =] masba
@ FEFEE FEks) fik FRE U RFRSE 2 IR
Table 6. Physical praperties of the fived samples.
T . Item | . l ‘ Crder of ;
- Colour Gloss Diameter |  Conrract . Appearsnce
Samples ‘ ‘ . adhesion
2001 whitish broun none | 1.3%3 cm 0 cm 6 sharp
0564 ” # 1.50 (.17 5 round
10004 light black bad 3.20 -+1 &7 4 e
1650004 light brown gaod 4. 00 -2, 87 3 "
110004 1" very good 420 287 2 14
| 115054 # o ‘ 4,30 | 42,97 1 "
a°Cy 2 950°C ) Sox o)2E FREERA B w=H-RE Trigat BMEE 0l A AEs E A
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Tahla 7. Physical properties of the fired samples
T Tlem ‘
T Einds of glaze Colour Gloss Bubble Remark !
Maiuring Temp.\ |
i
Lead G. dark black good small. little
1, 050°C Cy blackish hrawn i large. many !
C'y #” " volatile
Lead G. dark red bad cracking
1, 06o°C Cy blackish brewn ” many
'y ” " "
Lead G. dark red i bad cracking
| 950°C Cy blackish brown o small
| C'y 1 ’” "
Tahble 8 Physical properties of the fired samples
Firing “Sample ! .
5 - C1 | Clr Cs Co’ Cy C.;'
Temp.  |ppo | *
brown with | brown with rranslucence | iranslucence
Colour |whitish brown | whitish brown with with hlue dark brown | dark brown
spot spot blue spot spot
1, 100°C .
Gloss geod good good gond very good very good
Bubble nene none none none none volatile
Crazing none none Litile little many many
% Color vellwish vellowish translucent translucent dark | dark
brown brown yellow ' vellow i Lrown brown
LI 050°C Gloss good good good good good good
| Bubble | small, little | small, little none none large, many volatile
i Crazing none none lirtle little many many
| .
Colour brown brown deep vellow | deep vellow | dark brown | dark brown
Gloss bad | had bad had bad bad
1,000°C | Bubble | small, many | large, little ‘ smﬁltlt,levery smalliIEﬂ:ery many many
Crazing none none \ none nane little Tittle
Colour deep red deep red deep vellow \ deep yellow | dark brown | dark brown
| Gloss bad bad bad bad had bad
o50°C | ! ; . .
Bubble | small, litde ;| emall, little | small. little | small, Iitile b‘ijgdn): a;;;zﬁjl- hioélg, as?izll-%t-[
Crazing | none none neng none neqo ! neno
Celour red 1 red Light ted light ved dark brown | dark brown
Gloss none none none nene little little
900°C : body absorpt- | body absorpt-
Bubble craking none none none ' icnf, Sl;ilaﬁ] iug, smallf
Crazing none none none none nane none
1348 &7 2 01976} (21)
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