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Fig. 2 Apparent absorption edge energies of 3d transition metal compounds at K-edges as a function of

oxidation number
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Y7 NPT BT ERZRWZE LTV I I
Y537 MEOMEICHLTIE Hu 53 =iz & 0
ABAIF VT ARFT 4 AT YT L% TIE LS IR &
) L1 W XANES DAb2EY 7 MEDSKEWZ L &L
TWa. 20X, AZIV—70 L3 WIH XANES Offf
BH7-0)DtFET 7 MIsdEB TR LY 25D - TH 5
Z &, L1 WUE XANES DY 7 MEDSKE W L I2h 2,
BZV—=7DY7 MEIZAZ V=X )/hE VT Eidmt
BOLHR BN LENTH 2 LS5, HFLELLEWIE
5d" TH Y, WIFNO L3 WU XANES I2H A7 A +
FA VBRSNS, FAULLEWETA M T4 U BBIgs
N5V =7 MMEEW T, &RiREE ik L 2B bIRED
I7 LAIVIE LS, L1 WU & B IS AY5 D Ia L TRIR
BT LIRNmIZIZEAETEL RN &, ZORE,
L1 > 7 PR&IF L3I & VD REABZ e
Tougerti 512 & > TRESATWRY, HHFLAWICD
WCHIE B 72 3R RAR RGN T o T e wn
A3, L3 %% XANES A7 MLV BT EoWRIUs 7 &
BESTAEERTIAFTA VITEESR, L1 XY B/
ENTWBHEND D 5.

75 1 FICHE LIRS T o R 72 2 Y HIZ B W T
KERLEY 7 FOFER I NS, BEIREO ERI 25T

¥ b OALF O E T IHT & AT ) 7201 HERE V) W55
2T, FEEO I AV F —(LE T O ML 51T
I, TR OREENE X AT PIVIZE BERIHO
it L AR IR 2 )y NV ORIBA ST 21T,
EOFLEE RV RIT IR Z AR I .
Fig. 5 TH/R L7zl Y, BREMAAGTH 2 AL A
WORTAL A4 VESIHMEEHBTRELRELD, PCl
124/ H4 L 131ZF UTH 5. Ankudinov H1E PtCl 7 T A
¥ —® FEFF8 I — FIZ X 25HH 21TV, Pt—Cl AP
FTHERTANTA U510 eV EERT AVF -
F-HEOREHENOBRIGERN T 2 ¥ — 27 25T 5
TEEHELTYAY. FBREHE T Eo L3
Wi = 3 OV — & OFBTEIMER S, WIS L Tk
TA L4 Y= 7R RD B ICE L, RAGREOMEK
FEMCOWTREEPLETH L. I TLS, L2 WINH
XANES A% kL7 & Mansour D J7i:0* ¢22 q B 1-#L
BERED -2, AU EOLIWRIGHEY 7 FER
WHIBEME R R L7z (Fig. 9). L722%> TILAIRBICBIS 5
B ol vAHERORA, Mifh dPEOET
DREESEAM V1 L1 WU = 4 b & — 23 Hoo leie iy Lo
BEERYHIBEEZLND.

5 i

ke 2 ALEW D XANES A X2 bV % EERSE REEICT
HWEL. BRPTEOWHZANVF—2RAEb 7282
%, (1) 3d BBE&EILEV, Cr, Mn, Co, Ni Dflifkid7-
DOT7 VRIIK22eVRETH S, (2) AHFHILEW Eu,
Ce, Pr, Tb® L1, 3WRIUHD Y 7 Ml 3d BRERED D
DEYBLZF2~4f5KE W, (8) MTFHILHE L1 WIUHD
T 7 MEZ L3 WIUHOM I D 1.5 R E W, (4) 13
TLFEE B % 6 AWICE P, Pb, Bi L RIUR® ¥ 7 Milx
AEV, (5) HETIIMLEE LS WA T A b A ~
B S S ORI T A OV F — & o MBI, (6) A4 L1
Wi > 7 MIEEOFETRD 7222 d BTG & X T
%, LW REEmSELN. ARG T RERSEE SN
TWBIRNT, fEifE B o FHEO & T i a2 5
ARIBEOREER OCHEICHT2MAERAsZ L2 HIE L
TW3., ZO7ORM L2 4OV F — 3 B IZRIE
OYAMMEEZFRALTBY, WESHESLETFRZRSER
TolBa By, LFLLEORIUGT A VF—L i



562 BUNSEKI
FHE LT e, — iR FTREE 258 L 72 b & ikt
J&9 % XANES A7 MUK K O /AT B oWl = %
NWE—IBE S 72b D& BT, AHFZED i 7 5 T
FBEIREPLHERII T THEEEDNSE. T2 FE
THE SN TV S EBEREHRICE OV TH 4 D54 % 418
T 5 & XANES A2 bV OWIUGALE I & 2 i EEE o
WM ET2THAS. 728 2IENF I 2w %
Y TF LAWY TIRIBREM, AR ORI
25RO HN S “coordination charge”, ¥ ¥ H VLAY T
TR T O G HME £ 7213 M A + VBRI LT
WG > 7 PSR WILBIBREZ R T I LS Tw
BV REERE OBALKEGTE & LT XA A <
7 MVEFMHAT A5G, BIEY 7 FOARICERTHDT
F7e &, RRER RN T 23R R 2ALEW DO AR bV & ¥
LTARY FVIBIROEBEZ A L, F 72 EXAFS fi#
HiRBTARZ PVHlER EDTFELIHLTITH 2 &8
UFLWTHAHI.

%}I

5

FEBR R X ARG B 2 38 AR I 7272w 724
HETETH LB RERER YV - T—=Y - TV F -
H A T AWFEER S R B, 0GR Si620) & H G-
W22 W20 A7 O HORBERICE#H WAL 9.
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Apparent Chemical Shifts at X-ray Absorption Edges of 3d-, 4f-, 5d- and
5p-elements for Empirical Chemical State Analysis
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X-ray absorption spectra of 3d transition elements at K-edge, lanthanoides and the other
period 6 elements at L-edges for 105 compounds were recorded by a laboratory-type X-ray
absorption spectrometer to elucidate the chemical shift comprehensively for empirical
oxidation state analysis. Apparent absorption edge energies were determined at a half of the
normalized XANES, and each the chemical shifts were estimated by a slope of the edge energy
plotted as a function of the oxidation number. Evaluated apparent chemical shifts, linearity
of the valence dependency, and the deviations were discussed based on chemical element
groups, each element being within the group, and absorption edges. The apparent chemical
shifts for K-edge of 3d transition elements lay within 2 * 0.5 eV/valences except for Cu. The
chemical shifts for L-edges of lanthanoid compounds were about 2-4 times larger than those for
K-edges of 3d transition elements, and shifts for Pt, Pb and Bi of the same period elements at
L-edges were at most 1.3 eV/valences. Chemical shifts for lanthanoid elements at Ll-edge
were 1.5 times larger than those for corresponding L3-edges.

Keywords: XANES; apparent chemical shift; lanthanoid; 3d transition elements; period 6
elements.



