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F 72, Wmoktilar s E7ziiEl: Ca, Fe, Sr, Cu 23 TH Y, HariRnizy
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Pb R EMEHI M S N2 5 72, WEIZISBWTH, RITRICKE Cc‘fib‘ 3% <, b
NTWEMELE LTIE Fe REGOMEITH 5 £ 52 515, iy, EAMDIZIIERHRDE ) o
DHERTE 555, RRICEBMUICRNETFE 572 %<, HFELH IS J: L EHDZTH
5 Z LR S T,
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ETOHTEL WD, WX & i 72 AR ORISR0 6 b EOaMEHZ D W TS

THHRAITFLNT WS Z L I3FEPTH S, LTI, AR DGR 5 HAIIL 5 H R B
T AR O L TA S,

T, HOIZOWTTH B0, 2L DB THELILT WS D3 Ca RMELITH 5, NHLOKERL
MELE LTOHWLRTEY, fAF (Gypsum, CaSO,+2H,0) 7Mbb T 2 &R L\ ¥
Z6N5h, NP4k (Calcite, CaCOs) HDHBEMEICOWT LMV RETH S, 51T,
WS OPDERITIIM S WHAERE T 2D Ph RMEIP LN T WL I L Y RWEE L
720 b T W5 DIFREIEALA (8510, Lead White, PbCO;:2Pb(OH),) TH 5 L5 2 5
nah, WAt RILAY (HEAss, Cotunnite, PbCly) 7 & DAAEIZOWT LB KT 5 T H
b5,

HtakbRl & U TR OB ML LT 2 2 L R E 7z, O Fe 24k, @ Pb %4
¥, @ Hg BHEL @ Pb Rk L Hg BMEIOBEH TH 5. £z, O~ 7 Z (Iron Oxide
red, Fe,0,), @ﬁ")‘] (Minium, Pb,0,), ®@E# (Cinnabar, HgS) @)} & R DB &
EEINDS, @DFIHIZBNTIE, 2HEOMEZH 52 LORETBWTBOZIT)RETDH
LD, BEREY fJ‘ﬁ}f’)ﬂ’C WL DPIEAZDOBGETIRETSH 5,

WAL L CTANDPEHE TR WS 7D Fe RJHES1FTH 5, ¥+ (Yellow ochre,
Fe,0;:nH,0) 7*flibN T #2515, As B S N2 &k T 208, ROk &
LTH# 2 5% 63 ael s LT (Realgar, AsS) 7, bkl LT (Orpi-
ment, As,S;) THA b,

HOMEE LTHELN TR HEENREIN2DIEITERT XY (BT I3EEH
Lazurite, Nag 10AlsS16024S,) 7213 ThH b, HARRLHETE L L THELINLT W 2 #Hén

(Azurite, 2CuCO,-Cu(OH),) (ZAMDFHE T T3 N -T2,

B RO E I3 AN DOTETIZWEETH - 7205, KA 0806 X o TR T & 70 n
TEEPTERDTH DLV HERIZFL I EDNTER, REZTERGE LB —KR T Ty
7 7% EDOREEDH 2 5D,

BBV TEMBITE B HEDINT W B 2 LM LI % 572, BRHT & - TEEIE
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ZOWTOMFTIZIZ LA EITHLILTE LT, TXTHUTOHM THEDIHEE T T W 5,
LA EDBERHZOWT, FHUIAE L TR L 2AMTH 5 LR L7205, ¥ ORE DKL
FEDTIEPREAZTN T EDH, BRAT 7% X OGEMHERWE 7 Y OREEINTWED
o FRERHEEICII > TW R wor EMETTNEREIZZ W, 25612, Aot R
BRIDIZ & A EILIEAFEEE S 1L, ABEIC & 2 B LED AT b I T v 5 2 & W5
TE2%, UBOBEHEBIREICOWTIZZ 72 AHTH 2, il 5 DR THhILT Vv 5 ilHE
PEYE L, AEBRORE 2T, F ) VFNLE AEEEG & 2Bk L 729 2 T,
FEAHAEROFI AL ETH S )
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Material Analysis of Objects Collected
in The State Museum of History of Uzbekistan
Using a Hand-held X-ray Fluorescence Spectrometer

Yasuhiro HAYAKAWA, Hiroaki FURUSHO¥*,
Shigeo AOKI*? and Otabek ARIPDJANOV *2

Republic of Uzbekistan is located approximately in the center of Central Asia and has
many cultural heritage sites along the ancient Silk Road. The largest museum in Tashkent,
the capital of Uzbekistan, is The State Museum of History of Uzbekistan. The Museum,
belonging to the Academy of Science of Uzbekistan, and the Japan Foundation have been
promoting projects on the protection of cultural heritage and development of human
resources in Uzbekistan since 2008. As part of these projects, the National Research
Institute for Cultural Properties, Tokyo conducted lectures and practical investigation on
the research of cultural property using a hand-held X-ray fluorescence spectrometer in The
State Museum of History of Uzbekistan in September 2012.

Material analysis was conducted of several statue objects excavated from Fayaztepa
ruins (southern Uzbekistan, 15t-4'" century), fragments of wall paintings from Afrasiab ruins
(Samarkand, 7%-8%" century) and Varahsha ruins (Bukhara, 6%-7"" century) that are on
display in the Museum. Gypsum was primarily used in most of the objects for coloring
white. However, lead white was found for coloring bright white in the fragments of wall
paintings excavated from Afrasiab and Varahsha ruins. Red materials including four types
were identified: iron oxide red, minium, cinnabar, and a combination of cinnabar and
minium. It was found that yellow material was only yellow ochre. There were objects
from which trace amount of arsenic was detected. These might be derived from realgar
with orange color or orpiment with yellow color. Only lapis lazuli is found as blue coloring
material. Black material was considered to be carbon black. Furthermore, it was found
that high purity gold leaf was used for decorating the surface of statue objects. Green
coloring material was not found among the objects investigated.

The present investigation was performed on only a few objects collected in The State
Museum of History of Uzbekistan. However, it is certain that useful information about
coloring materials was obtained from the investigation using only X-ray fluorescence
analysis. It is hoped that preservation of cultural heritage and development of human
resources of Uzbekistan will progress well in the future. Furthermore, it is expected that
scientific research for understanding materials and production techniques of objects will be
carried out systematically, and data obtained accumulated steadily.

*Komazawa University *2Cyber University *3The State Museum of History of Uzbekistan



