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Abstract

Copper binding in soil using X-ray Absorption Spectroscopy (XAS) technique was
studied in Ustalfs soil suborder. The studied soil is clay loam texture with medium level of
organic matter and slightly acidity. Soil was spiked-contaminated with 300 mg copper kg*. K-
edge spectrum were carried out in fluorescence mode using a 13-channel array germanium
detector in which XANES and EXAFS spectrum were recorded in a photon energy region of
8,879 to 9,179 eV and 8,779 to 9,837 eV, respectively. A Ge (220) double crystal
monochromator was employed for photon energy scanning. XANES structure was analyze by
Linear Combination Fit (LCF) using weighted combination of spectrum from 5 standards
Spectrum of chemical models of Cu(OH),, CuPOq4, Cu(NO3),, Cu(CH3COO),, CuSQq. The result
showed that the phase atomic fraction of copper was 53.9 % and 46.1 % of Cu(CHsCOO), and
CuSQq, respectively. EXAFS structure was fitted with chemical model copper acetate
(CuH4(CO2),) revealed that copper was surrounded in the first shell with six oxygen atoms at
5.99+0.27 A and in the second shell with 3 carbon atoms at 2.97+0.76 A. It could be concluded
that XAS study provide more information in molecular structure of atom apart from a relative

portion from chemical extraction method.
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soRanssuveneuleising 9 vesdalTiauaziiusine msiiandu (essential element) Aon1s
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Lasfi 8 (Beamline 8) (Klysubun et al, 2019; Klysubun et al, 2012) Tng w1208 195 Uit i
unazidenaludnludiiu (mold) vualduruaudnats 20 Tadiwns vin1sinanasuveens
AANAuSIAENT (XAS) veamasuns saeluuan1siauuudeanas (fluorescence mode) L9910
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29NTLAU (Cu-O) WaZNBILAINUAITUDU (Cu-C) TaemAsnUsiIuIueznausauT1s (Coordination
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Figure 1 Normalized XANES spectrum and Linear Combination Fit (LCF) of copper in soil,

number in parenthesis show the fraction of copper compound found in soil
sample
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1A59a519 EXAFS voanasuastuautansduauduiusiula R K way Q lu Figure 2(a),
2(b) uaz 2(0) MUAIRU HANTIATIEH Fitting model Liiewlassadneeseznaufidonsounatuns
wanadurdmuusly Table 1 wudn vesunsgndensaufeeondaudiuin 6 ssmau (CN 5.99+0.27)
Tuduusnfiszer 1.96 A unzdouseudeaivousuiu 3 eznon (CN 2.97+0.76) lutufiaesiiszesy
3.05 A Tassadesnonves Cu-O luduusnaenadosiulasiasrainisgadnuemeunsiusendiauuy
wIAumilenegiluddinaiiszey 1.96 A (Fumace et al, 2005) MsgaBauuuseenlediszes 1.85-
2.05 915@m589 (Peacock and Sherman, 2004) miqﬂﬁmuuﬁuw?si’mqiuﬁuﬁism 1.92-19.5 A
(Karlsson et al., 2006) LLazm'i@Jﬂgﬂuuau‘mﬂﬁu‘ﬁ'i%z 1.96 wag 2.06 A (Flogeac et al., 2004)
Tassadrenisdndssesnoutes Cu-C lutuiiassasnndasiusses 2.79 e1$anses vy Elliot Humic
acid Wagfisyey 2.76-2.86 ¥esAniuau 2.0-3.8 aymenuuduvieingluiuiiandalasiaiadedouns
wuRgIuudunse ngluiu (Karlsson et al., 2006)

Table 1 Fit parameters for EXAFS data in k-space for copper sorbed in soil samples.

Shell Eo CN AR 02 R-factor
1 Cu-O -2.25 £7.85 5.99+0.27 1.96+0.066 0.010+ 0.003 0.006
2 Cu-C 2.97+0.76 3.05+0.076 0.003+ 0.014

X
=
<
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[=]
z 3
> =
a2
I T 1 ‘g
2 4 6 u Ll Ll T T 1
Wave Number (1/A%) 0 1 4 5

R (A%)

(c)

Re X(q) (A7)

b
2 K - |
Wave Number (A')

Figure 2 EXAFS spectrum and Fourier transform (a) k-space (b) R-space wag () in g-space
of copper in soil.
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