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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

(Advances in X-Ray Chemical Analysis, Japan 33, P. 25300 260)

000000000 000000000000000 1-2-100 305-0047

ooooooo 33

253



OMOmopo000R000000000000000

020000000000000000000000C000000000O0O0O0OKBOOOOOO
O000000XpOOKR;OOOODOOoOOOOooooooooooomooooooooo
O0000000000000000000000MD20000000000000KP'0KRO
oooooooOO0O00000o00oobobo@moDoOmsPring-800000000O0O0O00O00O0
coboomooooooooOoooooobOobOOoooboOoObO0ooOOmooooDoOoooo
oobooooiobomooobooooobooobooooooobooooooobOOooboobooODOon
omoobomooooooooooooooooooooooDooboObObOOobOo0oO0o0oooo0o
ggboooooooboooomooooooooooooboooooboooobobooomomo
oooooboooobodoooooboboooo@moooooOooboooooOoooooooonoo
gooooomoooooOooOo0oOooooooooo

[CODDOO]o00 XO0O0OKpoooooooooooooooooooooooo
gobobbooooboboooobobboooonn

1. oogo

000 XO0OOOO0OO0OOOO0O000000000000000000000000
00000000000 00000000000000000000000000
00000000000 00000000000000000000000000
0000000000000 00000000000000000000000
00000000000 00000000000000000000000000
000000000000 0000000000000000000000000
0000000000000000000000000000000000000
Ooooooooon

0000 000000000C000000000000000000000C00
0000000000 0000000000000000000000000000
000000000000 MO00000000000000000000000O
0000000C0000000000020000000000000000000
0000000000D000000000000000000000C0000000
003d0000000000050 12eVv0000000000000000KRO
0000000000000000000007™0
03d00000KROODOOO0OOOKR,,O3p~1s00000000000KP'O
0003d0003p0000000000000000»0000000000 KB
0000002 -1s00000000000000“M0000000000 KB,

254 Doooooo 33



OMOmMopo000R000000000000000

003d-1s00000002p - 1sO0000* 100000000000 OO0 7"
000o000o00000KR,,;00000000000000000000O0000
gbobooobooooobooooboooobooboooboboobobobooobooboo
obooooMnOOOoOoOOoooooOobOOooooOoMnOOOD 2000000000
MnOOOOOOKBOOOOOOOOOOOODOOOOOOODODDOO

2, OOoOoooon

00000SPring-800000000000000BL4OXUYOOODODOOODO
googob 109%evOID Gap:12mmO0 00 0000000000000 0O0OO00O00OO0
K-BOUOOOooooboooooooobobooooobobooOOoImmOHO %
0.03mmO VO OOODO
gbooobooooboobgoesswy3coddn BNOO 400mgd O MnO O
UboobOdsmgdOOOO99.00 99.9%01000 3000 0000000000000
Uoboo0o Bmmé¢O0O0O00O00O0O0O0DOOO0O 1000mO00O000O00OO00O00OO0OOO
goboobooobbooboob200bboooboobooobooboon
gboboobooobooboXxobooboooooboobooboooboooao
ooboobooobooobooooobooooboo3d mmO AlOOOOOOOO
gooooooo

oo xgobobooooboobooooboobooooboooboboooboooooboo
000000000000000000"O000000000000000000
U000 R=120mm0 Gel2200 0 0000000000000 O00O0O0 YAP:CeOl
Ooooooooooooo"™oooommOiOO0ODO0DODOODOODOOOO
gbioooooboooooooogoo isgs3boglioooosgooileonoogon
groboooobooboobooboboboboobooboobbooboon
gbobogoobooboobooboooboobobooboboboobooboonn
gboboooooooooooboboboboboooooobooobooboobos300
gboboooooboboboobobooboboboobbooboobobdSPring-
U BL4XUu U D OOoOOoOOoobhobObOOobOooboobobobooobooooboo
goboooooobooboobooboobobooboooboooooobooooaoon
0000000000 fg000®™ 00000000 000000000000
gboboobooboobooboobooobboobooboboobooboon
oboooooon

ooooooo 33 255



0Mmomopoio0Ro000000NNNoNNnnonoo

3. boono

31 00000

OFig.l0adD b0 000000 MnO 20000000000000000M00O0O
oooooooooooooooboooooooboboboooooobooooooooonoo
O000000ooooooooooooooooooooooooookKBOoOO
O00000KB,,0000000000000000O0O000C0O0O00C0O00O0O00O
obobooboo XbobobooboobobooooooooooBNODODOODOODOO
gbOoBNOOODOOOOOOOOOODODOOOOOOOOOOODOOODOOOO
Ooooooxkpooooooooooooooooooooogoooooooon
ooboooboOoBNOOOODOOOODOOOOO11250000000000000¢0
oboboooooobobooooooooboieongOOODOOO0OOOOOOO
O00O0OMnKB,,00000000009%vVOO0OO0OKR,0000000000Kp'
000000oooooo00oooKB,DooooooooooMnoooono
Oo0o0O0OMnOOOOOOOOOKpOOOOODOOOOOOODOODOOOO
0000000000 * o000 MnOODOO0OO02000000KBO0OO0ODO

X-Ray Intensity (Norm.)
X-Ray Intensity (Norm.)

L ‘.. MnCLO ‘«.,.‘ n
Q
L "'""“""‘«‘"“. ."0«««««( 0q 1
ey, m
" 1 " " 1 " " " " 1 " L L
6450 6500 6550 6500 6520 6540 6560
Energy (eV) Energy (eV)

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.
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