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(b) EDS

The results of the TEM-EDS (transmission electron
microscopy coupled with an X-ray energy dispersive
spectrometer) analysis for the artificially contaminated
Dixie clay with the Pb content of 736 mg Pb/kg.
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Table 1 Physicochemical properties of Dixie clay'?

(wt.%)
Silicon dioxide (SiO3) ¥ 44.88
Aluminum oxide (ALO;) * 36.55
Iron oxide (Fe»O;)* 1.67
Titanium dioxide (TiO,)* 1.48
Manganese dioxide (MnO) ® Not detected
Total carbon® 0.14
Total organic carbon® 0.02
pH measured in 1: 2 soil : water suspension 4.0-4.1
BET surface area”(m?%/g) 249
‘Cation exchange capacity (meq/100 g) 214

§ In accordance with Japanese Industrial Standards method (JIS R 2013).

¢ Total organic carbon (TOC) was measured as total carbon (TC) using a
Shimadzu SSM-5000A solid sample combustion unit with a TOC-Vcpn
carbon analyzer. Before TC measurement, inorganic carbon (IC) was
removed by mixing 10 g of Dixie clay with 100 mL of 0.1 mol/L HCI aqueous
solution for 24 hours.

" BET surface area was measured using a MicrotracBEL BELSORP-mini 1T

analyzer combined with a BELPREP-vac II pretreatment instrument.

Cation exchange capacity at pH 7.0 with buffered ammonium acetate
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Fig. 2" The relationship between sorbed Pb (II) percentage and
the aqueous pH for Dixie clay and anatase (Sigma-Aldrich)
for different dosages. Experimental conditions: initial
aqueous Pb (II) concentration=414 mg Pb/L, liquid
volute=30 mL, and reaction time=24 hours. Pb (OH),
precipitation curves calculated using MINEQL +version 4.6
are also shown. Four Pb (II) -loaded anatase samples
indicated by arrows with ID numbers (#i-iv) were further
analyzed by TEM and XANES after rinsing with acetone.
The TEM images are shown in the lower part of Fig. 2 and
XANES spectra are shown in Fig. 3. Additionally, one Dixie
clay and two anatase samples with ID numbers (#I for
Dixie clay and #i and v for anatase samples) after sorption
experiment were analyzed by sequential Pb (II)
extraction experiments. The results are shown in Fig. 4.
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Fig. 3" Normalized lead K-edge XANES spectra for (a) several
relevant standards and (b) Pb (II) -loaded Dixie clay (736
mg Pb/kg) and anatase samples (shown by arrows in Fig. 2).

I Fraction1: lon exchangeable
I Fraction2: Leachable at pH 4.8
[ Fraction3: Adsorbed onto Fe oxide
[ Fraction4: Inner-sphere complex
I Fraction5: Precipitated on anatase

Percentage (%)

Distribution of Pb in Pb (II) -loaded Dixie clays and
anatase samples. Refer to Fig. 2 for the preparation
conditions for other samples with ID numbers. For each
sample, a sequential extraction experiment was
performed twice, and the average is shown in the figure.
The bars represent the error between duplicates for each
fraction. However, for graphical simplicity, only error bars
larger than 5% are shown.
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