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Intensity Ratio of Mn(II)K' and Kf; X-Ray Fluorescence
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O 0 O Mn(IT)KB X-ray fluorescence spectra of oxides, chalcogenides and halides
have been measured to compare the relative intensity of KB' and Kf; lines. It has
been found that the KB'-K[35 correlation map enables chemical speciation of the
manganese compounds, even for the same valence numbers. The experiments were
performed with undulator radiation at the SPring-8, and a very compact Johansson
spectrometer was employed. One advantage for the present intensity ratio method
is that the analysis does not need high energy resolution, which permits an efficient
spectrometer, leading to the extension of the analysis to further small amount of
sample and/or trace systems. Small radiation damage and charge-up effects are
another significant benefits for the chemical speciation using synchrotron sources
rather than electron and/or ion beams.

[Key words][] X-ray fluorescence, KP spectra, Spectral analysis, Wavelength-
dispersive spectrometer, Undulator radiation, Chemical state analysis, Trace

analysis
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Fig.10 KB spectra for Mn(II) compounds: oxide, chalcogenides and halides. 10.9 keV
quasi-monochromatic excitation. Normalized by K, ; intensities. (a) KB, ; and KB’ (b)
enlargement around K.
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Table 100 Integrated intensities of Kf, 5, KB' and KB measured for divalent Mn compounds. Relative
intensities of KB' and KB to KB, ; were also calculated.

KB Kpi KpBs
Sample KBi/KB,s | KPBs/KBi3 | Attenuator
[x 10* [x 10* [x 10*
(Type) [x 107 [x 107°] | thickness
counts] counts] counts]
MnO
8330 390 61.5 4.7 7.4 not used
(BNY)
MnS
934 60.4 6.22 6.5 6.7 Al10.3 mm
(BN)
MnSe
354 12.3 1.72 3.5 4.9 Al Imm
(cap™)
MnTe
316 8.34 1.73 2.6 5.5 Al 0.8 mm
(cap)
Ml’le
5900 404 37.9 6.8 6.4 not used
(BN)
Ml’lClzD
2H,0 625 19.1 4.15 3.1 6.6 Al 0.3mm
(BN)

UBNO BN pellet, "capO capillary support
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Fig.2[0 Correlations between K' and Kf; relative intensities for Mn(II) compounds. In the figure,
distribution of groups based on, e.g. Mn valence or coordination number, already proven by
spectral analysis for corresponding compounds® are also indicated graphically.

258

ooooooo 33



OMOmMopo000R000000000000000

O0000000000000000000000000000000KB'0 KB,4
oboooboooAEO0O0OO0OO0OO0OO0OO0DbO00b000F-Cl-BrOO0oooogono
gbooooooboboooooooboobobooooooobOobooooooo
oboooooooobooboobooooooobobooooooboobooboooonoo
oboooooooOooboboooboooooobobooooooooobobon
000000000000 00AECOOOOODOKPOKB,000000000
OD000000Kp,,0000000000000KpOOO0O0O00OO00O0O000OO0
oboboooobooobobOooooobooobobobOAECDDOODODOnOnO
gbooooooboboboooooooboboooooobooboobooooo
oboooooooon

4. JOoO0oooooO

OMoKBOOOOOOOOOKpOOOOODOOKR, 0000000000000
gbobOoMnOOOO0OO0OO0oOoOOOOO0OO0OO0O0OO0ODOODOOOOO0OO0ODOODOO0OO0
goboooboobobooboboobboooboooboobobOgroomgigd
gobodMMnbgoobooobooobooobooboboooboboooboon
goboobooooboooboobobooboobooobooboobobooboboooboobooon
googooboobooboobobobbooboobooboobobooobbon
goboobuoobooboobbobbooboobooboooboboooobon
gboooooooboboooooobooboooboooooboobobooooboooo
goobboooooboboooboboboooobbbooobboooobbooo
b xboooooooobooobooboobobobooboobooobobooan
gbbooboXxoooboooobooooboooooobooooboooo
goobogooboobooboobbobboobooboobooboboobbon
goboobuooboobooobbobbooboobooboobobobooban
gobooboooboobobooboooobooobooooboboobobooboboooobooo
googooboobooboobobobbooboobooboobooboboon
goboobuoobooboobobobbooboobuoobooboobooboboan
gboooooooboboooooooboobooboooooboobOobooooboooo
UXgooboooooboobooboobooboobobooboobooboo
gooooan

gboooooobobooooooobooboobooooooOoobOobooooooo
gooooboobooboobooboobboboboobobooboobooon

ooooooo 33 259



OMOmopo000R000000000000000

obooooooobobooooooobobooobooooboboooooooono
oobooobboooooooooboobbooboooooooobooobbooobooon

oo

oboboooooobOoobooobooobooobobobobobooobono boooo
O0SPring-8 BL4OXUD O DOUOODOOOOOODODOOOOOOOOOOOOOOO
oooooon

oooo

100 L.V.AZaroff : "X-Ray Spectroscopy", (1974) (McGRAW-HILL, New York).

217 K. Tsutsumi: J.Phys.Soc.Jpn., 14, 1696 (1959).

3] K.Tsutsumi, H.Nakamori, K.Ichikawa: Phys.Rev., B13, 929 (1976).

4010 A.S.Koster, G.D.Rieck: J.Phys.Chem.Solids, 31, 2505 (1970).

S J.Iihara, G.Izawa, T.Omori, K.Y oshihara: Nucl.Instrum., Methods, A299, 394 (1990).

6[1] J.Iihara, J.Kawai, T.Sekine, K.Yoshihara: J.PIXE, 3, 177 (1993).

700 H.Eba, C.Numako, J.Iihara, K.Sakurai: 4nal.Chem., 72,2613 (2000).

0000 mUubbo04b0o0oo0oooooDoobooobooooboOoooOoonOg p.16o
00002001 0000 K.Sakurai, H.Eba: Nucl.Instrum., Methods, B (2002), in press.

9] K.Inoue, T.Oka, T.Suzuki, N.Yagi, K.Takeshita, S.Goto, T.Ishikawa: Nucl.Instrum, & Methods, A467-

468, 674 (2001).

10 K.Sakurai, H.Eba, K.Inoue, N.Yagi: Nucl.Instrum., Methods, A467-468, 1549 (2001).

1110 M.Harada, K.Sakurai, K.Saitoh, S.Kishimoto: Rev.Sci.Instrum., 72, 4308 (2001).

1200 00000SPring-80 0 00 O O Vol.6dNo.1, p.35 (2001).

1310 K.Sakurai: XXXII CSI Conference, TU1-4 (July, 2001) (Pretoria, South Africa).

1417 S. D.Gamblin, D. S.Urch: J.Electron Spectroscopy and Related Phenomena, 113, 179 (2001).

260 ooooooo 33



