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Table 1 Equipment component and measurement
condition

Portable XRF Spectrometer “OURSTEX 100FA”

Manufacture OURSTEX Co.

X-ray tube Pd target

Detector SDD with MOXTEX AP3.3 polymer window
Cooling - 35 C (peltier system & water-cooling)

40 kV

< 0.25 mA (white X-ray mode)
< 1.00 mA (monochromatic X-ray mode)

Tube voltage

Tube current

Measuring atmosphere  Vacuum

Measuring time 200 sec. (live time)
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Glass beads artifacts excavated from
Shibamaruyama Kofun, Tokyo.

Fig. 1 Map of archaeological sites in the Kanto
region from which the glass artifacts were unearthed

The numbers in the map correspond to the names of
the archaeological sites in Table 2 and a
representative photo of the glass artifact analyzed in
this study. The division of the scale is 1 mm.

Table 2 Summary of analyzed glass artifacts in this study

No. Site Period n No. Site Period n
1 Kitsuneduka Late 4th C 14 7 Kabutoyama Early 6th C 53
2 Takanosu Late Yayoi Period 52 8 Chokushizuka Late 4th C 34
3 Ohbhira 1 Early 7th C 7 9 Hara 1 4th C 7
4 Sajizuka 4th C 8 10 Hara 2 4th C 4
5 Tamarifunatsuka 7th C 19 11 Shibamaruyama Late Kofun Period 17
6 Sakurazuka 4th C 29 12 Nohmanji 4th C 9
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Table 3 Average bulk compositions (wt%) of different glass types excavated from archaeological sites in Kanto region®

Type n Na,O MgO AlL,Og SiO, K,O CaO

K,O - SiOy 152 Ave. 1.6 0.50 7.36 79.5 8.12 0.45
Std. dev. 0.7 0.22 2.03 3.3 2.36 0.39

Na,O - CaO - SiO, 60 Ave. 5.4 2.04 3.80 79.8 2.18 5.29
Std. dev. 1.9 0.59 1.28 2.7 0.60 0.56

Na,O - Al,O5 - CaO - SiO, 41 Ave. 8.3 0.71 11.62 71.0 1.86 2.96
Std. dev. 3.0 0.35 2.99 5.3 0.35 1.07

a) The SiO, component of samples was calculated subtracting other oxide components from 100 wt%.
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Fig. 2 Characterization of copper sources used for
the production of light-blue potash glasses

5 DR AT TEATIFZE IS B\ TOM S 2z o o s i
TOH T A OB O LEL TV D

3-2 BB OEHEEH S ZEEOL2HER AL
3:2:1 AUHFZX (K,0-SiO, R) H) AT AR
LA ) B B A FE BT E T LW RDOT T
ATHY, TIVT2EMBOREETLZIDEEZLR
5. AEOEWREEOHN T AEIZOWTIE, BFAREKIC
SHDENDPRDLENE DD, TNV Mo THEBS
NEMEEET2h0L, @Ik THEB SN EEE
T30 L7z, KFEMKR > SHROEH N 07

WZBWTHO MO b EFERIC, 290 Mo
HTAETNN b EEE ppm BESAHL, KIS YH
YH1~2wt% BESZATWALZERHLNE RS, £
TBECDA ) H T A, 1wi% FREOHHE L HIZAXR
MEGATVALDONIZLEAETH 7. TDEHI%HY
H T AFAEGH L UCHEE S L AR L7 et AR
WEshTwa” ™ Fig 212, KA H I AICBT S
CuO/SnO,/PbO . & A7 S FE DR HEALBI 2 7R 5. &
NIy, HHEECUMNIIBENT, CuO/SnO,/PbO AHHLL
LTwablwz b, T4bh, WHuke HEML-EER
L OHMEN T ADOEGERE UCTHEH LWL

Std. dev.: *10.

2.5
O Kanto -cobalt colored-
Low Al,05-High CaO O Kanto -bronze colored-
2.0 o A Kanto -copper colored-
/gsx }\\.\x % Kyushu -cobalt colored-
/O 4
< 15 ;'/ Op¥ ’ + Kyushu -bronze colored-
< Of x 7 A Kyushu -copper colored-
: Yot/
<% o
& 1 PR ’
. x P x
* High Al,0;-Low Ca
0.5 |
0
0 4 8 12 16

ALO,/Wt%
Fig. 3 Two Compositional types of blue potash glass
and their colorants

The dotted oval represents data of glass colored by
Cu, though Sn and Pb are absent.
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Fig. 4 Characterization of soda lime glass showing
differences in the flux, i.e., natron or plant ash
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Fig. 5 Characterization of glass based on trace heavy
elements
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Fig. 6 Transition of glass compositions for ancient
glass excavated in Kanto and Kyushu
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Glass products, such as glass beads excavated in Japan from Yayoi to Kofun period sites, were
all produced abroad and brought to Japan via unknown ports. This paper reports on the
results of non-invasive chemical analysis using a portable XRF on 253 glass beads excavated
from various archaeological sites in the Kanto region. The base glasses were classified into
three types: i.e., potash glass, soda lime glass, high alumina soda lime glass, which showed
similar characteristics to those excavated from the Kyushu region. These similarities were also
confirmed through trace element signatures of heavy elements. In the late Yayoi period, in
both the Kyushu and Kanto regions potash glass comprised the majority of the glass chemical
compositon; however, during the Kofun period, this changed to mainly soda lime glass in the
Kanto region, while high alumina soda lime glass is dominant in the Kyushu region.

Keywords: ancient glass; Kanto region; portable X-ray fluorescence spectrometer; archaeometry;

non-destructive analysis.



