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Abstract: This research aims to examine compositional and microstructural properties of grayish-blue-powdered
celadon in Wonju Beopcheon-temple site. X-ray fluorescence sequential spectroscopy (XRF) with micro-point
analysis, scanning electron microscopy (SEM) with energy dispersive spectroscopy (EDS) and X-ray
diffraction (XRD) were applied to determine the chemical composition, microstructure and crystallinity of
samples, respectively. As a result, the average compositions of bodies were low silica (RO,) and high
flux (RO+R,0). Owing to the high content of calcium oxide the glaze is considered lime type between lime-
alkali type. The body of celdon sheard was found quarts, mullite, microcline, albite. Especially, the body’s
chemical compositions were compared to the results of previous studies by using a Seger formula. The
compositional properties of Grayish-blue-powdered celadon in Wonju Beopcheon-temple site showed diffrently
from the the other grayish-blue-powdered celadon.
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.M B ReEsk F4lo] Ha Ark 2 el el FHL
Hex = FAPEAISHEA] 7| (NAA; Neutron Activation
g Lt =2710] ik #EE At S A Analysis)? =4S et=vt AALE 2371 (ICP-
o7 BA7|7)e wdg s Z3E I o F AES; Inductive Conductive Plasma-Atomic Emission
H A= A7 71, AR e 34, A 71 Spectrometer), Fr =4 $E2t=n} A 724 7] (ICP-MS;
FA 5 EZF0 7 o]FojX L Ur}! Inductive Conductive Plasma-Mass Spectrometer)S ©]
SA7)9) ARIY AF WHOE BE R ] g3l MFAL B2 B3} ol Folx 3 Yk o)t
Sy e XAYFEAIXRE), FAAAANG o] FFRHEA/ o) he FA9 =4 AR}
(SEM)Z A AAZAF A2 EBA7|(EDS) 5+ o83 & AAEH e & SHA e A3 HEo]
AT, XS AR (XRDYSS B 284, @ Astow desele o] guHoR AYH
FTHEAZN(TGA)FH AL EA7|(DTAE ©]&3F & A},
Table 1. Classification of samples in Beopcheon-temple site
Glaze
Sample name  Decoration Thickness (mm) Picture of sample
Color Crackleware
bel inlaid BL-GN o 5.35-7.25 .
™ ™ ]
be2 inlaid BN-GY o 4.40-4.55 ‘
™ ™
be3 inlaid GY-GN O 4.25-5.15 ‘
™ ™
bed inlaid GY-BL o 4.15-430 ‘
™ ™
bcSs inlaid BE-BN X 5.20-5.35 ‘
————
bc6 inlaid BE-WH X 32.95-34.55 i ‘
e ™ e
be7 inlaid GY-BL O 4.60-4.70 _
———
bc8 inlaid GN-BE x 17.55-18.80 -
P ™

*Color : GY; gray WH; white BL; blue GN; green BE; beige BN; brown
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bc 7 bc 8

Fig. 1. CCD camera image in XRF and micro-point analysis of glaze, inlay for the samples (bcl-be8). point 1, 2: glaze,
point 3,4,5: inlay.
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Ak,

Gk 21T ALOS K09 &EFo] =4 et

ST} £38] be2, bes, be62] AlHol ALOs7F Al YEr
= be2 Al HL ALO;7} 28.30 wt%©] 3L bes A H

FroFoll A K09k Na,O 3o 571813l CaO &) o] 79 37.00 wi%©]H, be6 A2 ALO; TEFo| 36.70
Zrashe A3]-dze] A d(lime-alkali type) 5o 2 wi%= - =4 JERdTH(Table 2). Hmw o] A7+
MARE ) EHAIYL I 5 ek RO fofol §4E U= W Ao HRE 445
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Table 2. Composition of micro-areas in glaze, inlay measured by XRF (wt.%)
Sample Point SiO, AlLO; Fe,04 CaO MgO K,0 Na,O MnO P,0O;s
bol 1-2 Glaze 61.40 16.75 1.49 14.53 5.08 0.25
¢ 3-5 Inlay 61.43 23.57 2.38 6.32 6.21
be2 1-2 Glaze 58.90 16.40 1.28 16.52 1.10 5.02 0.71
¢ 3 Inlay 55.70 28.30 1.57 3.19 9.02 2.08
be3 1-2 Glaze 61.00 16.50 2.06 13.6 0.70 5.81 0.23
¢ 34 Inlay 63.30 24.95 2.79 1.71 0.99 6.20
bod 1-2 Glaze 58.95 19.60 2.01 14.60 4.65
¢ 3 Inlay 69.60 21.60 1.48 1.83 5.45
bes 1-2 Glaze 55.50 21.90 3.17 14.10 5.04
¢ 3 Inlay 51.70 37.00 1.68 3.56 6.02
bo6 1-2 Glaze 54.90 20.40 2.09 15.35 5.17 1.50 0.54
¢ 3 Inlay 47.90 36.70 1.85 5.40 5.71 1.89 0.52
bo7 1-2 Glaze 58.85 18.30 2.01 14.25 1.19 5.34
¢ 3-4 Inlay 67.70 22.80 2.08 1.23 6.12
be8 1-2 Glaze 59.90 19.05 1.79 12.90 6.15
¢ 3-4 Inlay 64.80 22.30 1.92 4.56 6.32
Table 3. Composition of samples’s body measured by XRF
Sample Oxide Concentration (wt.%)
number SlOz A1203 F6203 MgO CaO NazO KzO T102 MnO P205 Total
be 1 64.50  21.70 432 1.25 0.99 0.99 4.59 1.15 0.05 0.05 99.60
be 2 65.60  21.10 423 1.11 0.98 0.89 4.88 0.81 0.06 0.06 99.71
bc 3 65.10  21.50 4.15 1.21 0.95 0.98 4.70 1.01 0.05 0.06 99.71
bc 4 66.90  21.50 2.11 1.20 0.94 1.37 4.54 0.99 0.04 0.07 99.65
bc 5 69.50  20.10 1.55 0.66 0.84 1.64 4.50 0.92 0.04 0.04 99.78
bc 6 66.00  20.70 4.19 0.94 0.93 1.44 453 0.95 0.05 0.06 99.79
be 7 67.80  21.60 2.03 1.04 0.89 0.67 4.84 0.92 0.03 0.05 99.87
be 8 69.70 18.50 2.21 0.89 0.59 0.92 6.06 0.77 0.02 0.05 99.70
Average 66.89  20.84 3.10 1.04 0.89 1.11 4.83 0.94 0.04 0.05 99.73
Standard 196 109 122 020 013 033 052 012 001 001 008
deviation
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Fig. 2. Distribution of samples’s body composition according
to Seger formula.
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Fig. 5. Elements map of the sample (bc5 in Fig. 3) observed by EDS(x40).
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