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Study on the microscopic morphology and burnt phenomenon of pigment in the
glaze layer of the early Imari-dyed porcelain
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The early Imari porcelain shards collected from the remains of the Hyakken kiln in Takeo
city, Saga prefecture were investigated. The microscopic morphology of the surface of the
shards and the cross section of the glaze layer was observed with an optical microscope and
a scanning electron microscope and the constituent elements were analyzed with an energy
dispersive x-ray spectroscopy. As a result of chemically etched surface of the porcelain sample,
it was found the glass of the glaze layer was composed of fine ellipsoidal particles. It was judged
that the glazed glass was phase-separated during the heat treatment process. Since the phase
separation of glass depends on the cooling process, the heat history during firing of paleo-
ceramics can be estimated by analyzing the microscopic morphology of glazed glass. It is
known that indigo dyed porcelain often has a brownish part called "burnt phenomenon". The
occurrence of "burnt" is greatly affected by the thickness of the undercoat pigment layer. When
the pigment layer is thick, the molten glaze invades between the pigment and the substrate and
it moved into the glaze. The constituent elements of the pigment diffuse in the glass and valence

of the elements near the surface will increase and discolor.

1. ¥5

16 AR, JUNIEA O BRI R D% © ZDEDN N, HERBERGROEENMTDN TV,
1612 iz DELED T E 2 AGANEH THRA SN, AMSRIIOZRYE S ICHEOHR TRz i E,
BRI DT TR R D EFE DM E > T2 Vo MR ORGARELERANT O Z B EREET 5 T LIFE Y
MCHEEZRETDH S,

KEIDEF D 2RI ZHOPNERIC N THB D 1 TR CEYE U 7e RBERIB s | TRir DR
KBTI 217> TH, ZBANDNIEIC K > THRISIFDRE S FR 5728, Zihh bl S Nk
FrotEWEZLICEATE D D SEERGI 2 HEEd 2 Z L IIWHETH 2,

ARZEEEER R OAMTE O ICEL, RS HROZVERIINMIEENIZETDH
B0, HEBEGOR RS GRAEEEOIEICEHAI NI EMENTWVS 2, s cilE

781,



FHIRN R AACE No.50 (2020)

ENTR AR T B S R E N O TRICHTTEBEL THEN TV 5, AW EFZE0 D
SIS NIz 17 IO BFEk 2RO R & Ulce AT LB O, e Esames
& FRAMERIC X B MMMIE OBISS, JFBAMEIC Bl Lo R o trigE 2 i U CMEFh ok
TN AT D Too AR TIEMIZER G & UTcadRl 2 00 BB L IT5, & 512 1 Shlz ikl U 7z
G2 HIE U CHIBGAR & Ule, T DR 2 BT Fr & P E5,

PR AR IS 2 LOA(E S B T LI P BAMBIES: Y R OTE AR RS (SEM) * Itk o
THEEINTV S, AFRICBOTOEREDOIE L AROZELZ R Uc, & 5127 v kRIS
Ko TERMZL ATy 727 UTiAR O SEM BI%AC & > TREL MR Z Rt LTz,

EEORAEARICIE LIF UIE 0" I 2 (I Z O LI DMEE T 5 T EAHISEN TV 5,
Hi R E 00 b 22 K GUERDNRETH > e hd, SEe i ED Sl A U 72 BR Ol
KL PO AR RE ORHRICIEAFY E LT Mn (Y2 Y) & Fe () 22 GTRHA
MERE NIz, FICH 0.5% UL EDFHZZA TS, BIKISROEF LD E DL, AFHSIC
BT, MBEOTLEDITDS “ 0 " DFERX I Z LD TOfGEIZIRE LT,

2, RRAELER
2.1 AR

F 5 O F 22 B B ISR & Ntz 17 YT B8 X N ARG aREE P & Fig1 (@) ~ (D
WY, (@) R UTFah 2 Y]l U T ABamM SR K O PSR EISaR & L,

782,



PO T AT RR R OBARAETE & BRI U IS B9 2 HJE

Fig.1 (a) ~ (f) BEMZELSEESI NIBERBIER

783,



FHIRN R AACE No.50 (2020)

IO Bl s & BB DMK 2 & D & R0 2 JiEE U CBIRRAATE s DR 2 8 E LT, 3
HFORHE AL A28 RRORL (B R as - (Si0,-70%, Al,05-26%, Fe,05-0.49%, TiO,-0.14%, CaO-
0.39%, Mg0-0.12%, Na,0-1.4%, K,0-1.5%). Fli%Eid HAREZESR 1 S a iz U7z, 800°C THE
U TeBBERIC R LT 7 a8 J A28 TR LSS 1000°CH THERK L. BITHIAKUICZEZ T
1280 C X CTHilt. 2 KFELREEF L7z1%. 500°C & T 8 KifHEl, & 51T 100°CH T 10 KFn LT, %
RICHD UG & Uz,
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SEM IC#ft L7z EDX IC &K > T, Ml & Mg &R OuR RO HIZ1T > 7oo WIHAGHT B o Zith
Wi & RSB 3 F AR ORI E W O R TSR 2 Table 11C/Rd . #FIHAGH T BB & BURRAT
TERRBE Fr D=2 853 O Rl Wit D e R Wi R 72 Table 2 12779,

A53HTIE Si, Al K, Na, Ca, Mg, Fe, Mn, Co, 0 @ 10 ytROEEZFHIL., &5 100 & LfiTHh
%o HANIERR 100 g m OF/NEEKIC DWW TITWV, 5 AT FEEZ KD Tz,

WA T B MIEICIE Fe & Mn D&M Z <, FRICK LT Co ZMHT 5 2 EMTE AN
Too RUFHD Ca BIE TR LED 68%., O (JEZR) DHIE 73% ThH o Tz RUFHED O DI H
KBTI K % & D EHEE LTz, BURRABER OO Ca & O D& E FFRICAD7Eh - Tz,

WIHBE T BB B 2201 Si-38%., Al-21% IChnZx T, 7V AV EEItED K & Na DEEFDY 4.2%,
TIVAY PHREITED Cald 05% AEN TV A EMEHEINTWE T e T, —MICH:
{FHEARELEIC1E Fe OED 1%L FOR LRI L XN TE D | AR &0 Fe &1 0.7% TH - 7z

KRB I, Si-40%, AlL10% ICinZz. 7V AV EEILED K & Na DGR 6%, 7V
THIBELHRED Ca & Mg DGR 9% Z NI H T A TH 5 EMHIHL Tz, Feld 0.6% T

% D f:o
Table 1 RMRUMBOTESH (HE %) THRELES

Si Al K Na Ca Mg Fe Mn Co (0]
*ﬂg;{i? = 7.98 20.92 3.74 0.48 0.49 0.00 0.67 0.00 0.00 35.74
*}Jﬁ’;;;ﬁi 40.18 10.25 4.71 1.28 8.02 0.55 0.57 0.00 0.00 34.51
Table2 BFEOMBEREOTEST (BE %)
Si Al K Na Ca Mg Fe Mn Co (0]
*)J’H";ES;EE 42.11 11.55 4.97 1.32 5.43 0.64 1.62 7.05 0.00 25.30
I > SHL, T = T
Eﬁ?;;:}; Shi 45.32 10.44 3.62 1.29 5.04 0.00 1.45 3.25 0.45 29.24
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Fig.9 ~ Fig 11 & BRI B O Wi T %o Fig9 H 5%, JEHFK 3.0mm b Wi i o i il i
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