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Portable X-ray fluorescence spectrometer system using a low-level radioisotope *Fe
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It is well known that the detection of light elements is difficult using a portable X-ray fluores-

cence spectrometer with *'Am (1.85 MBq) as the radiation source.

In this study, *Fe (3.7

MBq) was used as the radiation source instead of *'Am, and the beryllium cover of the detector
window was thinned in order to increase the sensitivity. As a result, light elements from Si to K
could be identified by the investigated method. This method will be effective to specify mineral

pigments of mural paintings.

Keywords : portable RI X-ray fluorescence spectrometer ; non-destructive analysis.
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EhaREEHFACORZZ EFER SR TR,
i, AV VARBEIIEATEYY, FOREICIED
U ADOBRBMPBO CTEELEREZFO LIRS,
ZIT, TEOBEDRIEE, BHIAVF-MTEEE
DEIVBLANVF—EL D HEL T, ZOIFIVF—HIC
L BB EBLL DI EDLD, 4keVEDLEL DL

ANVF—EIE X BREBM T 5REZ AV, BICKRE

BERBOBICHVAEXRY YT ABEOE S ##ELLT, &
HBIZRY AT -RXBOEBNELEHD L LT
TENE, )V LALUTOBILETH > THOWATEET
HBEEZ, SHIZSKOBETERMAET 5.9 & 6.5 keV D
XBERMT 5 PFe #BHEMEEL L, REBERBOE
WHWARY YT ABEOEXZ, BRI ENL D D 1/3
TS L RS2 AW TBTEORE 2R A7,

2 % 53

2.1 #H #

AREE LTiE, 10 3Bk FU YA (NaCl, FBERE),
I: ZEEfb 4 £ (SiOy, FFHEIE), II: SN ZEfidiE
DABIZ—HEHICR oM BEINE (Andesite) OBER (1
FEH 47mm X 35mm, BEH 10mm). #LT, XE 1V
L LTiE, #EOHEEA |Glauconite ; K(ALFe)s(Si,Al)4Oro
(OH)y, M :#20um| %K THEE, AR M EAED
RINEORHEIIY— (BEEH05mm) ISBALTHREL
2. B, TomFad, XSREKEIICLo THAELTHE
BLAEbDTH .

2-2 HBEOBRRUBIER*
HEEOMBERHITIE, WHHME 3.7 MBq ® AET
Technology & *Fe BH BRMIE (B & RBITHRI L
TERROBIE) #HW. 72, R, REHESLR
BOBIZHWLERY YT LABEORE X% 0.3 mil (7.5 um)
WCBGE LB L MBI oOKREEE Hv. Zhbstig,
TRTEHRLALER* Lo THELL: RER: ¥
1800g). ABI1& IiE, 2mm BEDT 7 ) VRO EICEE
MEBEE, ZOLICEAZFEHICETT (EEH 1 mm),
B RURE IV (BRAORAH) 20T TORE
T, FRENEHR L FECREED 58 3~5mm OZ%
CEEBWT GEEMOIRET) REBEZEEL, KEHT
EEAELL. B, T2 VX —KERZ, € (02mmE
W, HEEE 99.95%), $h (0.1 mm JEAR, 99.9%), 8 (0.5
mm EHRK, 99.98%), A X (0.5 mm EW, 99.99%), F
%~ (0.1 mm EH, 995%, UE=5a%) 2R, &
D M % 2.121 keV, 5D My : 2.342 keV, D L, &
2.984 keV, A XD L, 3.443keV, F ¥ ¥ D K, % 4.508
keV & TN EFNEEMIZL TITo 7.
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Fig. 1 XRF spectra obtained form control sample I
(sodium chloride) and sample II (silicon dioxide)

Measuring time is indicated as LT (live time) in see.
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EE CTEOT AR TH o 7 2.819 keV 12 K B % >
EFE, BIZBWITED 1.837keV IC K RIUR 227 4 £
ZEDEED KA FhENBRH SN,

Rz, R (RIWE) TH3H2, RIUEDFH{LE
B IX Si02: 59.59%, Al,Os: 17.31%, CaO: 5.80%,
NagO: 3.58%, Fe;Os: 3.33%, FeO: 3.13, MgO: 2.75%,
KoO: 2.04%, H;O: 1.26%, TiOs: 0.77%, PyOs: 0.26%,
MnO: 0.18% TH» A I tHh 6, T THALL-REOM
BbINERESBLEBILIIRVEZIONG. ZOB
A, PFe SOBFLANT— LD LBV RILF—HIC
RIGEZFOT oA BRI INEZ VW LIZLRTH
5%, Fig. 2 OFRMIR LI XRF AT Fh S50
BRI, PPe OB ZANF -2 ) HEVWIRILF—MH
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Fig. 2 XRF spectra obtained form control sample III
(Andesite), sample IV (Glauconite, painted on the
Andesite) and background

CRIE o F 7 v (KRR T R V¥ —: 4963 keV),
AN (F: 4.087keV), #1724 ([: 3.606 keV),
rA4F ([: 1.837keV) PEHsh TS, LAL, 7
AFIYDIBEICBVEE, ThbbT7THI=vs (F:
1.559keV), ¥ & ¥ 7 A (F: 1.8303keV), £LTH+ F
Y (F: 1.08keV) IHE#ETH-/2 B, 71
FLDLRICEVWTEEDOY v ([: 2.142keV) &, BAY
I ickRBIhTwzwn,. Zhid, REbOEFEIDE
WhHTHA).

LT, EBOBY, ThbLAMIHFET S L) ¥
SHBOREICYEIATVWARE (BREXIZLS M)
4 1) 2BRELT, RUBICHREDHREA T BA LIRS
IVOBETHL. HFADLEARICOVTIE, =K56
LB AMEH (RE, HE, KEH, P, BEH, AEL)
DEEA (BB 18) # EPMAICK Y ERTHL, E
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L DILFEREBRELTVEY, COREICETL
BEDOFHLFEER L, Si0.: 52.83%, FeoOs: 17.73%,
AlyOs: 13.09%, K,O: 6.95%, HyO: 4.55%, MgO:
4.12%, CaO: 0.44%, TiOs: 0.12%, NayO: 0.08%,
MnO: 0.01% THhY), T THERL-HBRAOHEBRD 2
heRELWHDEEZOND, Z2LTC, ThEBMAL
KREIVOERHAR»S I3 A ) T 4Ly A FEORMREH
HENCEL BB EAFHIS N, BE, Fig 20RO
XRF ARZ FUARLTWAB LI, HILENA (RE
M) 26® XRF A7 MVIZHEL T, E—HlERERN
KBTIV ILETAEDAT Y VAN YT LDE
NICERTHEHICE BRR. T2obb, &L 28
L7ZbDERALEVLOTIE, AT AEFAEDOHIL
Uy MK Z MBS SRR D, TE M
THIENTES.

PDEndish, BCHELZ*Am (1.85 MBg) % B
BiEE L THV A EWRIAOE X S EENC, *Am R
T B 2 TR R EE 3.7 MBq D “Fe MIEZHERWL, R
HEBERMOBIZCHVWAR) )Y LADOEEZE L2 LS
2, MR TH oY T AT { EETOBRTES
AEPCIHBIEWIIRET A I ENTEL. KROEED
EREhi, Ny 7 — (FAE, DB —-VaEBMEER
L7z 7H8E—F 7N - I=FF) X )TRETH 5.
IO LiF, EBICACEBREMHE I TR VEAHE
HEICBNT, BEICHE STV IR TIOFELHERT
EBHIETRBRLTVAS.

B, ABIELEOLICU Y RIBEEDLOAIBELBEE
VAR RIERZLEEMBERNFRARICEHTLEEBIC,
AEBOBRBEICOVTRERZ W WENERRGEWESR
S EMERICESRETS.
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