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Table 1 Data of excavated ancient glazes
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Table 2 Compositions of SUEKI glazes
-3 vl W & B
¥l | Si0, [A1,0,|Fe,0,| CaO | MgO| K,0| Mn | P,O0 | Ti S g
1 | 58.5| 28.5| 10.0| 0.2 | 0.8 | 1.5 | — — | 06] — 100.1
2 | 59.0| 26.7| 6.8 0.2 | 1.1 | 37| 19| — | 06| — 100.1
3 | 49.9| 256|209} 0.1 | 08| 1.9 | — | — | 09| — 100.1
4 | 47.6| 144 74| 05| 06| 89| 01| — | 0.6 | — 100.1
5 | 65.2| 17.0( 12.1{ 0.2 | 1.0 37| — | 0.1 | 0.6} 0.1 100.0
6 | 51.1| 25.2| 19.3| 0.4 | 0.9 | 1.9 | 0.1 ] 0.1 | 0.9 0.1 100.0
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UEoHRD S, AABBERMIKMCAHSNLVES L OHSVBESEN, i, SHEIhTy
BZRAMOBS (8 Z~10% )ULOBBEEINZC &5, SMERRCHHTEDBD B T
OFER, REOHAMC @KECHROMI, SAOZCEHMOTELICCESEL»EZ 512,

o BEMLT~M612
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Table 3 Compositions of SUEKI glazes (2)

2 % # i
% |Si0, |A1,0, |Fe,0,| Ca0 [ MgO | K,0 | Mn | P,O| Ti | Ba d
7 61.3 | 10.3 3.6 1 21.3 0.1 2.1 0.3 0.3 0.5 0.2 100.0
8 57.1 | 12.1 4.0 | 22.1 0.1 2.7 0.7 0.4 0.4 0.2 100.0
9 | 577 15.7| 9.3| 59| 0.2]10.3] 0.2 0.1 | 0.4 | 0.2 | 100.0

10 61.4 | 10.0 3.8 | 20.0 0.1 2.91 0.7 0.4 0.4 0.2 99.9
11 56.4 | 11.2 5.1 | 18.1 0.2 7.3 1 0.8 0.6 0.4 0.1 100.2

12 1627|125 7.4| 11| 0.2 15.1} 0.2 | 0.2 ] 0.4 | 0.2 | 100.0
(EEEEHE M 113 IR )
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Table 4 Compositions of ash glazes

i) i &
= #
Si0, |A1,0, [Fe,0, | CaO | MgO | X,0 |Na,O0 | P,0
x| 13 | B 5 5% | 62.49 | 15.69 | 1.90 | 14.41 |y& BF| 3.50 | 0.26 | 14.8
4| E Il EHE|63.7 |16.1 1.5 | 14.7 — 3.2 1.3 —
15 ” 67.5 | 16.0 2.2 9.6 — 4.0 0.8 —
16 ” 64.3 | 16.4 3.2 2.1 — |12.3 1.8 —
17 ” 61.6 | 16.9 3.6 9.1 — 7.2 1.7 —_
18 ” 62.7 | 13.2 1.5 | 17.7 — 3.8 1.2 ~—
19 1/ % H 2Z!63.1 | 22.8 2.1 2.5 — 8.9 0.7 —
20 ” 66.5 | 19.7 1.9 7.7 — 3.7 0.5 —
21 ” 66.8 | 17.3 1.3 4.9 — 9.0 0.8 —
22 {4 BT E|59.2 |23.8 3.0 7.2 — 6.0 0.9 —
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Table 5 Compositions of RYOKUYU glazes (lead glazes)

= Via #r &
& | B £ #
b1 PbO |8i0, [A1,0|Fe,0,] CaO | K,0 | CuO |TiO, | P,0
Ege (Es5 46,6 1418 6.4 | 1.1 | 0.6 | 0.6 2.2 0.1 0.6
G |fBogi2B=E 421|515 3.9 | 0.5 0.7 0.1 | 0.4 | 0.1 0.7
B B mBoji15%E |48.6 | 2.2 73106 | 0.2 0.1 07| 0.1 0.2
wHEe ” 46.5|45.1] 5.3 0.9 {031 0.6 09| 0.1 0.3
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Fig. 1 X-ray diffraction spectra of SUEKI glaze excavated at HOSOKUCHI Kiln Site
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Fig 3 FT-IR Spectrum of SUEKI Glaze
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X3
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REH 3, 6 BRINZFTETHNI
(a,x,+b,x,+e,x3— u, )2+t (agx, +bex, + ¢ x3— 1, ) *=min
Hddn, RABmE Uk
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DEIREYD B o
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Table 6 Compositions of raw materials of glazes

i o #r &
] Si0, | A1,0, | Fe,0, | CaO | MgO | K,0 [Na,0 | MnO, | P,0;
R K| 63.71 | 3.87 | 0.88 | 22.50 | 1.32 1.35 | 0.33 | 1.09 | 4.86
2 FELG)| 76.63| 14.20 | 0.06 | 0.06 | 0.15 4.31 | 4.64 — —
=Z2Z2E7R/| 78.19| 13.06 | 0.04 | 0.64 | 0.18 | 4.12 | 3.30 — —
JIBE EF| 66.17 | 16.81 | 0.41 | 0.33 | 0.45 | 10.54 | 4.78 — —
EEHEA| 98.62]| 0.56 | 0.03] 0.39 0| o0.05| 0.28 — —
PUSLIEEEER | 98.86 | 0.28 | 0.11 | 0.24 | 0.10 0.07 | 0.23 — —

50.08 | 34.85 0.43 0.33 0.48 0.81 0.42 — —
70.82 | 19.73 0.54 0.14 0.14 1.36 { 0.13 — —

X Bt
BE
o 2t
H &

e
il -

¥ OFOKE | 49.00 | 33.00 | 1.99 | 0.23 | 0.20 0.12| — — —
5 #% | 10.88 | 24.35 | 40.61 | 2.12 | 3.40 — — 6.95 | JE B
AKFTEEL | 5490 7.40 | 20.13 | 0.30 | 1.71 1.831 | 0.71 | 0.15 | 1.40
1,2,3,4,5,6 HEHFR TAMFL: 00RE] X bEIH

7,8,9 FOEE L EEHSOEERR] €38 » 7 2 101975) & b5
10,11 AN EIHREgEosE] X 38
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Table 7 Per cents of raw materials for glazes

K | R il )
#® OH o E &
v X RIE FH|E AR W |KTHL
| et 24 () 24 65 (a) 1.4
2 fo 2 6 (a) 33 70 (a) 7.3
Mo 3 43 (b 51 22 (a) 3.0
:%% M 4 61 (a) 32 5 (b) 39.6
m Mo 5 49 (a) 29 28 (a) 12.4
W f 6 55 (c) 45 18 (a) 20.6
A 84 18 (a) 15.7
A Mo 8 77 20 (e 43.3
A Mo 9 54 (o) 35 8 (a) 55.5
# Mo 10 69 16 (0 13 (2 10.3
fﬂ Mo 11 67 11 (9 15 (a) 57.9
R 60 (a) 30 2 (2 | 151.0
Mo 13 67 39 (a) 7.6
fo 14 68 40 (a) 6.2
K Mo 15 23 46 (o) 23 (a) 6.5
o 4 16 5 92 (c) 1 (a) 21.6
LA 17 35 43 (o) 22 (@) | 14.8
&J Jo 18 76 29 (a) 7.9
® ol 19 8 63 (o) 34 (a) 12.7
de 20 37 36 (0 36 (a) 6.2
i o 21 21 71 (0 13 (a) 9.3
Ao 22 26 27 (o) 50 (a) 14.0
KK =% K # e = ALARE
KA a=8FA LA b = 7KEHEt
b=Z R EH ¢ = BT ARH
ce=)Il £ A
A a=WERIEAR

b = HE&REHEA
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HERRMOBSES, EFEEEBONIFEBORSE2 AT VER L DT, AEEMHEIKH
KDOWTITolze ZDFEREER 6 WRTH, AEEMNEMmORE TR, BRIZORENALN
oo

FEEHMDTE, HA, »30VEERLARLZE, 020 EREBOESPTON TV EERDS
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FLUIDTH T, IFERPLEBALTRRZRALIZEDOTREL, RUFFZ2EELICLD
EELD BB, MOBRBTRKITHELLOEEBILMETE L5, BHOZORIL L DEL
EWEBLBN Do

BEBHOCH T, ML EMI22HRNTE, RREEAZPEREUIIHEBEETAL LD
T&, LPIRKBEAL DB EEINTKETH B CEBHEAT

M9 Ef12 DBEFNE, FEBEBEBHOOML4 LELL, BEEBMOOMEAEDIDOEABZLLD
T&%,

REBRTH-> TR, KREEAVHMERE UTHVSh, 35613, Mhl4, 1181, KK
DHDEEHEET %, ORFTR, BROSVHE, KNKEEAVERO O _EENS SN,
ARKE BRZBC R MOTENSSTERER» 5 3EMY iz b D VA B,

b) PX R & # M

[KEE G2 RAT 3103, MBROSOMHEBEZROBET S L TRBIRIT S C EDTRETD
%o TRIZDVTRTCIBEEATH S, Y METHEHUHESEROBERE, MRS & DM
DHERDWTERT Bz, BHRL” Ddd b REREFCOVTEAUBEL V.

#8 TERHBOMEEERE(0.70021E)

Table 8 Correlation coefficients between main constituents (r > 0.700)

% LS i K & () K Ho(2
8$i0,— A1,0, - 0.753

K,0 —A1,0, — 0.827

K,0 —Si0, 0.771

Ca0 —K,0 0.714 —0.963 —0.825
Fe,0,— Si0, — 0.810

Fe,0,— A1,0, 0.903

Fe,0,—K,O 0.840

(EEEDE 6 113 1T3E) |
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Fig, 4 Correlation between K,O and CaO in ancient glazes

o1 V=7 KO, CaO& Dt
B2 NV—TF  CaOBPL, K058
o3/ V—7  K,0, CaO& bR $ Do
o4 T N—F CaOW%E <L, K, 08P 3 D,
DEW, AT HMEROHEEHEOKRZ2EAL, RIDIIWELDBLLENTES,
COEIEFADK,0- CaOBRZEMLTAHZE, COMEVILHBLTOBE L L0355,
1INV —Tk, FHELEDSEEEUVICHT, BR6L, 62, 63, k5, f6.6D5HE
FENBo
o2 V— TR, BEBHOMLAL, 69, M12¥EEh, KEEEHTREEICRKEZ/RN
BEAUIERGL16, 4619, /21 BEETN TN B,
o3IV =TI, BALARRDOIRIZEEOHMT, BRMI5, 617, /620, L2HBEFFN

2.
Do



*£90. WEROES - FHONE

Table 9 Per cents of raw materials for various glazes

H * X
yv—7 |& ® E OBhiE B|E =
X K |A B | & & Vil
LIV —F o 1 24 | 240 65 1.4 | BEesksy
fo 2 6K | 33 70 7.3 | 2EAL
f 3 43 51 O 22 3.0 | % %
Mo B 49K | 290 28 12.4
fo 6 55 45 O 18 20.6
o rV—F (Mo 4 61 32 5 39.6
fo 9 54 35 8 55.5 M
Mo 12 60 30 2 151.0
Mo 16 5 92 1 21.6 | e EAIAK
f6.19 8 63 34 12.7 REEE | ¥
fo 21 21 71 13 9.3 Uitk B
B3I TNV—F | Mo 15 23 46 23 6.5 “-;%Etx il
Mo 17 35 43 22 14.8 RH5i3z IR
o 20 37 36 36 6.2 HEOR | B
Mo 22 26 27 50 14.0
wasNv—F |l T 84 18 15.7 | KIRDHD
fo 8 77 20 43.3 |H 3
fo 10 69 16 13 10.3
o 11 67 11 15 57.9
Mo 13 67 39 7.6
Mo 14 68 40 6.2 i
£ 18 76 29 7.9
% K=2f EL5=8k0O

4y O =RiK MRS =T+
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Composition and Raw material of Ancient Glaze

Mutsushi YOSHIMURA
TOYOTA Central Research and Development Laboratories, Inc.

Nagakute-cho, Aichi pref.

The ancient glaze in Japan has generally been classified into two kinds, i. e.,
lead glaze represented by NARA-SANSAI and ash glaze made of wood ash. The
analysis of the glaze of excavated SUEKI, however, has revealed that SUEKI was
covered with iron glaze containing 7 to 20 % of iron. It has thus become apparent
that the ancient glaze can be classified into iron glaze, lead glaze and ash glaze,

Further, the existence of various kinds of each glaze has been revealed. For
example, ash glaze includes one made of wood ash mixed with clay containing
much iron such as ONIITA (crop) and MIZUUCHI-NENDO, and aglaze made
of wood ash mixed with stone powder such as CHOSEKI (feldspar)

The analyses of these glazes were made through electron probe microanalysis
and x-ray diffraction analysis.

Kinds and Contents of glaze materials were also examined. As a result,
ancient glaze materials, such as wood ash, CHOSEKI (feldspar), KEISEKI (silica),
ONIITA (crop) and MIZUUCHI-NENDO containing much iron, and their content

have been recognized.



