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W E LG22 7 A7 10 % WY 5. Nol2 oEEMIE, 7141 F HOKRRTHET o5 BT
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WA, R B OETUEEU: L& v, RREIN T B - REWEWA S, AME - ML
M - RIRLAE T, NoT L Rt BE 5, Nol7 12, #5TG-mdBiz, BE7RITHEWI - %
AN e S LD IZ7 T AY 4 T S0 Nol7 KGR, NI - SEIGR L L hvEwl
D—2E LTHESENL. LdL, BREEMLESE  BROE EFbFhiciisni 2, oLl
EJfEE S/ NoT & AMHBOEBT 52 &, RO ZENOGMEIEH S Ik > TO VO TR
BRI BT EOE b B O REN S o LTIEAEETE AW I LA L b NolT 276
MEEFGENDL L) TR S LD,

8 AL EE No22 12, BBRTFA2EIS#l <. AREF8% Likv, HREMAN TR, [k
ZRGTH Y RS, FHEO R, S0 TIREREAH - BTG - IS & 20 S Bildabs
Hrbdpiztho  BEHOSHIIRO Th4 (o O EAEHES G SNl E4 v, No22 it
F£5TG-mdHis, H7HTHAMIA NoLT LI - SWIHGA B R &L LG22 725 4 2k
¥ 5. No22 ONFEMRIZ, NolT & FIHIC BN - S8R L LA —2 L LTS b, 2271,
AVENPFHEO LD A FVI L b AREHIZY 2 00 A S SRR S P R e R R
EHA % EBRE L TR EA RSNV Eh, FATEREWIERE 4 SRobilizh%d 28
ALBTHLITEEN L DBVEEI OGNS,
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A SUL L A A S T R T B MR S L.
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THRORMRE LTRATI LA TE L, 2OME, LEOBIE. LHORE (= KHER) &RB*
SEMT A E ol o THEE S W T AL,
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Fo RO H CE R No23 i3, iINFEA R iRk o — o LibE Sz 8 iRRORHEHR
No22 13, o VLA H 7 0k ) 2 &4 5 M A EMETAERE 2 & WMo iz m#+ 2 gA L
BTH LA S,
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LRRAUS A4S I EAUREN, LROEFER - RIBGOMERED S ERo EAMiEEh S,
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1. LI

LB R S120 A0 6 L3RRI R S A7 AR D SRR L5, B AR S hos bR
iz { oA L2 GRS, £2C7, Bt s Mt BoRRoMEK. Ehs L 1RN
WY & OMER, BB L TEORNO0— A2 NE L OMEE EEERTLHNT, ThFhoRBOL
FHFOWEEB o o720T, BT MLICHET 2.

BHOBERAN, HFAY— FIEES L UUEBIE, MECEETESREOREE BTl - pH
BB ot R, 20 (2), 380, #1, K2E00 - b, RITERTHS.

2. BHoER

()RR P & ok L 2otk 3 & 18, RSN RRD . ILoOR L Lo AR 24 S THS. SI29
OB LSEAT ] 21, SI6, SI4, SI16, SI20 405 Mok LAz LdsAh% 17 40 (M I 10 42, PR~ % F 1
S LA AR 6 20 2 8 R FUHE | gL, A0 RHRR s & ONE IR0 A 6 BRI L Aok GRS 8 (T
FF BB S120 -4 - 2R PIEERED | oL, BfSRRRRUBN 0 — AR8 1 01, BEFRAOFIR 3 L) ThHoH. it
Lt WA ORI #E 312 L
(2) 928k

s X U 1214 Rigaku RIX 3100 Mo X #ARIZIE £ Ko ¢ > F o8l Rh RE, 5H6
12+d LiF (200) . PET (002) . Ge (111} . TAP (001) %M /=o FBE 50 kV. HEH 80 mA TEMEL.
Erisr (Na Mg AL Si. P. K. Ca, Ti. Mn. Fe) - #t#1¢5 (V. Cr. Ni. Cu. Zn. Rb. Sr. Y. Zr. Nb. Ba. Pb) @43
Hi# (Ko #, BaltL e M. Phid L g M) #EhE L. BRI, ¥A70-RFOHR- a0 -
By — BREMEM) L¥rFL—ar avry— (RLFMEMN 2RV, 7of—satn .
HYXF—IZIE PR #A% 50 cm 3 min- 1R L7 M2 T, WER L Pa BEOFERMIIZL,
B OAY 2 M T B2, BURE 30 rom TEIE L Tiio 72, BUBR L ¥ — 2 SOREL X #1%
FTHIO, THEATHLFFAE-FOTIZ BE 5 mm OF 2 AR E R BEORICE, #
W F 7 FHIERTTS A2, R+ 2BERAEEY 7 AV - Fo ) bo—eERfE L, Skl
#AEL 220

SERAHTIZIE, BUE L B L DR 110 OFFAY - FEHv, L#irig, hHo—HEdr i
0. BREOMIELAESEERSCT DTN b0 2B & L7z 18, HilsXUREEe L, B
LALLM THLCH TR C L 25 T THEE - RELL. TALOBERARLESE (FUM3I2PA:
Advantec Toyo Seisakusho Kaisha) T 500° C. 2h f#AL. Bbpodkat i sk L ibni vy
AE— FORMBIZHVA BHIZIE, BEFET700° C. 8 h M L 22k B2 F 7 A 2 Al 7o. BRI 4.000
g SR 0400 g & AT RETIERICHSE Lok, OB LTI RORTRE L. BELAY
D% Pt 5213 (CS2 B, Pt 95%-Au 5%) i L., W 2k (BEAD SAMPLER NT-2000;
Nippon Thermonics) THIf - #6887z, REWMOERRIZ, TR 800° C 120 s, 4008k 1200° C, 1205,
BN 1200° C. 120 s ¥ THfo ke TO#. IOMEWLRIRETHUEHLTH 7 AL, HE 35 mm
DHFAE=FE Lz ERLEFIAE= FIE, BARTUARAT L r— - THRIFLZ.

RO, B 0TI 4 BUBEINA 12 X HHR ATBRIE Y & s, Bt 9 A K —
F (R ) = 1:10) 1E, WO MBA 4000 g 33 &k ORI (Na20, MgO, Al203, S02, P205, K20,
Ca0, TiOZ2, MnO, Fe203; V., Cr, Ni. Cu, Zn, Rb. Sr. Y, Zr, Nb, Ba, Pb) % &# + 2 ¥#Bl#% (Na2C03, MgO,
Al203. Si02. Na4P207, KCI. CaCO3, TiO2. MnO2, Fe203; V203, Cr203, NiO, Cu0O, ZnO. RbCl SrC03,
Y203, ZrO2 Nb203, BaCO3, Pb0) 0400 g %ilbs - i L TMM LA Y. HAREO LHE @R T2 2 Mk
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WAL L, @D 2% d ) SRR L AS D 10 MSOBRERBIREYN 2 A ¥ — FEER
L7ze BB OBEMO 77 - 7 5EE, BH 4400 g & MR E LTHE) 72 4 0022 g %, 8t
RESTERO T T > 2 UL, B 4000 g LAHBOHBED 5 5 Na Mg, ALSL P. K. Ca. Mn, Fe &8
HTHSOFE 0400 g LG - WL THBLLA.

SEATR W EARA T B G, WNEROBELELFICLENSHE. ST VK a 2 TiKE, Cr
Ka VKA, YKa I2RbKf# ,ZrKa i2SrK B NbKa YK f . BaL e IZRbKa (n=3)
AW oOT, £4 TiKa.VKa . RbKe.SrKa.YKa .RbK a OMETHIEL A, Rk
AERTIR, FHABMO~ R 2 2 A0l EHES 272002, SOHBEHO/ Y 2 755 7 FIELEO
R I LA,

3. B/R

WA 7 A — FERHOCHEREMEE L L5, HEtkzoF R RIFThh, HMRET
r=0997-1L000 Thotze 77> 25 (0= 8) OWMEMED 3 5260 LA BBES GUEERRS:
OREEE LS 14, Na20, 500 mass ppm; MgO. 420 mass ppm; Al203, 120 mass ppm; SiO2, 240 mass
ppm: P205, 18 mass ppm: K20, 110 mass ppm; Ca0, 50 mass ppm: TiOZ2, 110 mass ppm; MnO. 22 mass
ppmy; Fe203, 78 mass ppm; V, 17 mass ppm; Cr, 88 mass ppm; Ni, 35 mass ppm; Cu, 13 mass ppm; Zn, 4.2
mass ppm; Rb, 5.8 mass ppm; Sr, 3.0 mass ppm; Y, 44 mass ppn Zr, 30 mass ppm; Nb 1.5 mass ppm; Ba,
45 mass ppm: Ph, 62 mass ppm T# - 7z, BRAOIERE S LRI+ 2 220 (2 IR E M 7207 5647 O 1 HE
HiptRaUE (JSd-1, JSd-2, JSd-3) &SR L7z & 25, sERMITIEILE " L oER—HL 2 (F 1. Rk
LA ATTHER G 2R S L R E O ST E & 2 100 B Rk o TR R, B3 (Not
Detected: N. D.) & #&i2 L7z

4. E®
(1) BEx e LSl

PE SRR TR GRS E LOURSATY2A, BT 27— #1121, Fe ¥ LTFeO b2
NHLD, ICP-AESTHEEN AL DD LI, BELHLLKEOAOMLSHSOT, EEIIREL, &
DEHCLTHITHE L, £, S F— 5 LH100% Tid 4 <. 8 90 ~ 10%ATHETIE 62V T
Vho H7AY— FEFHEEMIED 1200 ECRMERRT L & 512, MRRORLEmOHRNCE TR
TWRANERET L LAELEATHLY, COTETUEABOME BT S Z EHFTELV. £HE
MUt B0il, FFEZI0CKOBW L LTOMOBITA100% L %5 L5 (CM¥L 28k, Bk*
b L2z idetith o 2 i L7 (k3).
(2) BT - BEIHOFHE & Ol

RO RO DT, FOXRMTIEMEEY TR ENRDL I Ll k%, FITS AT
FEOMFEERL DI, FLEEIIOWTS T MM E LAREREMERLA (1), &8, RLHsUC
(HEREEAEENL LONEVOT (AP 2014) . MYBEAOEREILFHREE 07— 5 (TRERR
HEGM AT 1959) 1 1212, F LBORBOEERG L 2 LRI EROBTIIHETS
DT, FHRIEVEAOFHE AR L LT, RO EMET 2R E0DOLFHE 2 SHITeTE I -
fzo EO—HEREL: (R2).
(3) Mn iR S R Ko RES X 0% LR L OME

LERC A E LD Mn BRI I & 1D 005% 1279, FoL) el bRz —IcAaRTHD, B
BAOW LR REIE R, Mo AT005% L EFEE NS (R4 2011). SMOEE b EOMM AR,
L ERBURE 18 £k, 0.06%A2 81, 005%A85 £, FAESe 11 212 005% Al TH Do MENH LI 0.04%
Thot. Mhs L FEORBORL LR, 005%THZHRINOB LIS 007 ~ 010% ThHho. K
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HO—ARHEE (2@ < 010% Th b LEREO Mn (2AMSH005% L FThH D, EIERLERAL
FoLHERITE B BRGSO — ARTZH A0 Mn iREEDTS < (EUAA R4 S U — AR b 02220
ThANHEE LTEbh Ty iwv I LEHETH L.

(4) Si- Al % & Ll LAKER RO

W OKMT THEMERM T TETOL 40 S EOfEIZ L $v, KIZSVDIZBREOR 60%%
HHLENBIIEEINS GLEREIREEE 199%) AlTHE, £, BROEESHNTH LS.
SIOZMIECHET L LA CTED, ZOEBLRL, Al LOHMAERL (1D, £, BEHICETAD
ALIZW0%LTTHS (2D H1-1 OB ET—A0ME RS EbDa L9, BT AlD A% (L
WOREIWED L AWM S, 2L, 8, WIEL THEL £3vitH it Ca. Na, Mg, KTH Y,
BEHLIH0OMESH Feo Al THL (109£1988). £L T, WHEOTEIRY LAFRIZHDIZAITHY,
Fe % S X2 HUE LN L % oI TH 2, RLBREO ALE L0~ 15%IE £ 550.CaNa 41 ~ 5%
BERA LT L b, SIEVIEMMLAETHS I, WROBKEHEVELD RV THE,
Siofizs, KifgobHrElsSohtadr kool taEts L, o- ARz LHOK
BridhoTukn kitbdsd,

S129 A0 & h1 L 72 Nol SRS LBLIZ, SII6 Lo No10 (W T3 OMIZiEvas, feo Lk iafs
LEFTH 27 No9- 10 LHUkH L3Iz, 7oy v 2EMEM%ERT. SHEOKBIZE 6125 0ff
AV,

(5) MEMCHLbE E ERREUR LR RS, BRI O — o, SRBNRIDRS & OB

Si. AlpSARPHE, U—4A, SELHAF, SEH L L L EAE (Nod - 10), B, KOS5 2125
W ol SERCH LU S129 b 7230, SI6 kWA T (Nod0) IR HIMLL. SI29 Htowa I
A (No9) WA LRAZHME %DM, BOLKLRTLAVAVIEGL 220T, KE{RAEEZDLS
LiEN LR D,

ML k> ThEDBpLVESALV, Zr (HMIZH2000) ISEHFEE, 2oy v 2B LR d
THREHE (No22) 13 GEIBIMTHS. BERILHE No9 - 10 0 Zr OGLE. L2k & il
OV, Zr 3ZREEELL A, LRRHPD A L BR AL, LROHH2ERE LEVIILDT,
ENLOBORHBILL TTELRLEWI DT TRZWE I THD,

T RPN MR AW T, AEFER T HE D EE v, 270, Ca. Na. K. Sr. Rb&vo
FoRATE AN 5 ERCH TR, BEERD & R oo fiAtTvy (1#1-18).

AP O D — AL SiAT 5% T (SIOZB3%LLT) Th D, ¥ 71 v 74 Thb, Fe. Ti. VI E
$ MUERTHD ZEh s, WEIIMETHS LRI S,

(6) SR L 2R o Z{L

W (2004) 12E Dk, HEHEM (Nol) ESHIIR (No2 ~ 14) iidEMEEAS, HFHRA (Nol6
~2D) OFIZREWEHPFTAHA FAMASHT VD, BEAHBO0%IELE LD, LREEOL),
THBBRLILLHNT., ZNLOEEIEFEMBIR SN TENASH L. BIETHE 24 Ca diy
16 - 18 + 20 12X ZOBIMAH T 2o WA U REMEEARA S W T 020, LD EmEHT
L NEHMBOMESN LR (A3 2014) Lil-TK ATV Zw, MAGHALON, HIRE
EHHEURBOERME TR, EHMRETHLZLERLTOEI,

5. £ ESEOMM

LSBT B SI20 A 6 L3RRI IR S 7oA D SERORs L0, IR AYT I S kR,
% DLgAM L L2z, ERHOLFEMESEBE LERL M REUTIZE DS,

1) bORFELRTH MO T—LARIEHV TRV, Mo iBED S LROKEFIERBRM L2 #-
Twad,

2) SI129 Wl ERck R e ST S0 LA R0 LBt SI6 A5 Mk L Tz
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3) kAR WO R OALFEIB R T,
SOk LI bAbho ot HUWTHRTOLHRMEOED HERMIEL LG, L7 FEL
Twade GhbHITEMREL 26127 — ¥ 2 BT 2 LB S D, 5HOBMTH L.

Eed
1) K. Nakayama, Y. Shibata, T. Nakamura 2007 “Glass beads/x-ray fluorescence analyses of 42
components in felsic rocks” X-Ray Spectrometry 36 pp.130-140
2) K. Nakayama, T. Nakamura 2005 "X-ray fluorescence analysis of rare earth elements in rocks using
low dilution glass beads™ Analytical Science 21 pp815-822
3) K. Nakayama, T. Nakamura 2008 "Calibrating standards using chemical reagents for glass bead x-ray
fluorescence analyses of geochemical samples™ X-Ray Spectrometry 37 pp.204-209
4) S Ichikawa, K. Nakayama, T. Nakamura 2012 "Glass-bead/X-ray fluorescence analysis of earthenware
body - sampling from heterogeneous earthenware” X-Ray Spectrometry 41 pp.22-33
5) S Ichikawa, K. Nakayama, T. Nakamura 2012 “Loose-powder technique for X-ray fluorescence
analysis of ancient pottery using a small (100 mg) powdered sample” X-Ray Spectrometry 41 pp.288-207
6) N. Imai, S. Terashima, S Itoh, A. Ando 1996 “1996 complication of analytical data on nine GS]
geochemical reference samples, sedimentary rock series” Geostandards Newsletter 20 pp.165-216
EERE £ 54 3
WA 2004 T CHRERE R - 8L - MO LB B (PR TR S ROCRU 1R D YRR 9295 T
U 2EHREL 7 24520868) ZfRl > LN

DRI - prb RN - A - AR 2004 [HEoARBE LR U LR ok L) TR 22 5
SEMHAEAE S N B MR LR £ ¥ —
CREGH PR MAER 1950 [4IEEAER S ICE T oLemk ]
WA RE 1995 [IEUE RN RO MR dieRR IS
BE M 1988 [HNCRRPIES BT
BAHEE 2011 (LM 5A & A 2o MU~ P L LN 1] [ AR SUCTER REEF RF A MRS 15
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