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Table 1 Energy range and steps of the recorded

XAFS spectra
Energy range/eV Energy for 1 step/eV
5848 ~ 5958 10
5958 ~ 5978 2
5978 ~ 6018 0.5
6018 ~ 6028 2

o BB Cr Kl X BURILA <7 | L Ol % a, B
Fi ppm AREED & T A I % 455 2 BUBE RN 0 XAFS 5
St RO T — & BT DV TR & 47 5 72,

2 % B
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VYT PIBEL LD LHICHREL. 2B, Z7usft
Wb o7 a2k 3, 6Lyt 2, 4 fioEELE
LD BN, 2i R 41D 7 v 2LEWIZE S IZERE
MIF@ILENFEE LT sliz o 2 bEWITELT 5720,
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Table 2 The concentrations of chromium in each
soil sample examined by inductively coupled
plasma-atomic emission spectrometry (ICP-

AES)

Sample Concentration of chromium/ppm

JSAC 54.7
KKS 606
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Fig. 1 CrK edge XANES spectra of reference sam-

ples with various Cr(VI) /Cr(III) ratios

Cr(VI)/Cr(II): (a) 0/100, (b) 25/75, (c) 50/50, (d)
72/25 and (e) 100/0
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Fig. 2 The height of pre-edge peaks on the XAFS
spectra of reference samples
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Fig. 3 The value of energy on the Cr-K X-ray absorp-
tion edge of reference samples
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Fig. 4 CrK edge XANES spectra of environmental
samples
(a) JSAC soil sample ; (b) KKS soil sample ; (c) plastic
sample
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Fig. 5 The smoothed Cr-K edge XANES spectra

(a)-(e) reference samples added random noise.
Cr(VI)/Cr(IIT): (a) 0/100, (b) 25/75, (c) 50/50, (d)
72/25, (e) 100/0, (f) KKS soil sample, (g) plastic sam-
ple, M : before smoothed

TWa®, 4, Cr(Vl) ZHEHE 0 XANES 27 L LoD
T Ly V¥ — 7 TIPSR A O E RS 10 1T
Holzlzd, WHEEE 7HUTELTAL—Y v 7Ll
SMEEWRET L22ER, 3 HAL—Y Y 7 LE % 30 [Al#E D K
$TZEIZLY, Fig. 5 (FEM) WIRTART P FELR
2. RAL=V U ZMIIZL D, XANES A7 M LD SN
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Table 3 The calculated Cr(VI)/Cr(III) ratios of
smoothed KKS soil, plastic and reference
samples added random noise

Calculated Cr(VI) /Cr(III) ratios

Sample

{prepared ratio of Calculated by the Calculated by the
Cr(VI) /Cr(1II)} height of pre-edge energy of Cr-K
peak absorption edge
(0/100) 0.05/0.95 0.00/1.00
(25/75) 0.24/0.76 0.25/0.75
(50/50) 0.51/0.49 0.57/0.43
(75/25) 0.68/0.32 0.76/0.24
(100/0) 0.94/0.06 1.00/0.00
KKS soil 0.05/0.95 0.00/1.00
plastic 0.05/0.95 0.00/1.00

WEHEL, POAL=V VY IUBIZLE Ty V¥ —
JRmSOWLE 5% Kl LT EATE.

AL—Y Y TR 7245 XANES A7 bV (Fig. 5%
M) TV Ty V¥ =7 8E RO Cr KIS = A OV F —1fif
ZRD 7%, BIEBO Cr(vl) BRI 5 XANES A
ZIVOT) Ty VE—7 &S (Fig. 2) KO Cr K WU
IANVF—fli (Fig. 3) »oHM L7, &£ EO Cr(v)/
Cr(Ill) [t% Table $1R"7. IEHELEZMERICA L =Y
T L 722 EKE O Cr(VI) /CrdII) X, wWihoi
W BEOWE S BB O ABRR I & B VHEAR S
THEYH, SNHOEW XANES AR b VIZH LTl 2 A
A=Yy 7B E Cr(VI)/Cr(l) Ol 2479 & & A5T
&7, SRIOEREFR XAFS E#E % H 7227 a 2 Offi#GE
i34, Cr(VI) \IZ{H G S L7z 18R Cr(VI) LA AR
mani75AFy 738 % L, BEH» S EH Cr(vD) ©
EEIRDSNDTIER T T AF v 7 RO AN
LEZbND. —F, KKS HERE LTI AT v 73k
@D XANES A7 MU HHEM L7z CGr(VD) [EiL, wih
5 0.05 LT &7z T, KRS THERHAB LT T A5
v 7 Z&EHh Oy 0213 FEIC Crdll) DR THELEL TV S
LiEmahs.

FERER XAFS IZOWTEBO LB E MM 7272& F L20
KFZ oW E R FI e LSRR K L £ 9. EBR=ER

XAFS {813, JST, HUARHT Myl S8 3L AT SR G612 & 0 kil =
n7-.
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Hexavalent {Cr(VI)} and trivalent chromium {Cr(III)} in environmental materials such as soil
and plastics were investigated using a laboratory X-ray absorption fine structure (XAFS) spec-
trometer equipped a W anode X-ray tube. The Cr-K X-ray absorption edges were observed on
the XANES spectra of soil (total chromium 606 ppm) and plastic (213 ppm) samples with a fluo-
rescence mode, while the signal-to-noise (SN) ratios of these spectra were too low to determine
the height of pre-edge peak of Cr(VI) and the value of the energy on the Cr-K X-ray absorption
edge. The XANES spectra of reference samples prepared by Cr,Os {Cr(III)} and CrOs {Cr(VI)}
particle reagents were also recorded with the transmission mode. In order to improve the SN
ratios of XANES spectra, a smoothing treatment by Savitzky-Golay method was applied to the
XANES spectra of the soil and plastic samples. By the smoothing treatment, SN ratios of these
spectra were improved, though the height of pre-edge peak on the XANES spectra of Cr(VI) ref-
erence sample had decreased less than 5%. The height of pre-edge peak and the value of the
energy on the Cr-K X-ray absorption edge of soil and plastic samples were given by smoothed
XANES spectra. Using the height of pre-edge peak and the value of the energy on the Cr-K
X-ray absorption edge of reference samples, the ratios of Cr(VI)/Cr(III) on the soil and plastic
samples were calculated.

Keywords : laboratory XAFS ; XANES ; hexavalent chromium ; soil ; plastic.



