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Stabilizing Effects of Fe-Ce Oxide on Soil As( V) and P el
LIN Long-yong'*, YAN Xiu-lan'*, YANG Shuo’ | & i “;_;r'f
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Abstract The/t mlnlng and smelting of arsenlc ~Containing metal minerals, and the 1arge scale u":e of chemicals and fpesticides, ha‘s‘.
resultdd in the wldespredd pollution of sbils in bouthwestern sand southern China. An ﬂms study, 'the stabilizing effect ofsFe-Cet oxide
(FC) lon! three/ representative arsenic- contamma&ed soils -JNaS “evaltiated. The mlCI‘OSCQplC adsorptlon characteristics of FC and As(*V )
were explored by scanning electron microscopy and energy disperse spectroscopy (SSEM-EDS) and X-ray photoelectron spectroscopy
(XPS") The results; showed that FC can slgmflcdntly reduce arsenic concentrations by 84.1%%98.3% during the Toxicity
Characterlstlc Leathing Procedure (TCLP) , &nd showed stron,g- pH adaptability in alkaline soil. Tt efficiently transformed ( non-)
%pe(‘lflcally ‘sorbed arsenic (F1 +F2) into hydrous oxides pha%e% of Fe and Al (F3 +F4). FC also significantly reduced available P by
47. 13%“.:-60. 32% in different types of soil. FC can not only release As( V) adsorption sites occupied by P in soils, but also
effectively prevents non-point source pollution of the surrounding water. SEM-EDS and XPS analysis detected Fe, Ce, and As on the
surface of As( V) adsorption products, and As was mainly adsorbed on the surface of Fe atoms. The results of this study provide a
scientific basis for soil arsenic stabilization in China.

Key words:Fe-Ce oxide (FC) ; soil; arsenic; stabilization; spectroscopy
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Table 1  Basic physical and chemical properties of the study soils

WH Kt MM pall]
pH 3.61  7.18  5.00
LT/ % 0.93 3.08  5.26
FH B T35 4 i/ emol kg ™! 258 277 317
B % 0.250  0.155  0.100
BE/ % 0.023 0.165 0.223
BB % 0.25 0.90 1.52
B As/mg-kg ! 1400 200 800
B % 10 1 4
ki (>0.05 mm) 58 47 40
i/ % AL (0.01 ~0. 05.mm) 2 .. 2
Bk (<0.01 mm) 20 s/ s
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Fig. 1 Effect of different stabilizers on As fractions in soils
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Fig. 2 Effect of different stabilizers on available As in soils
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Fig. 3 Effect of different stabilizers on soil TCLP
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Table 2 Correlation analysis between TCLP and basic physical and chemical properties in soils

TCLP B As SR pH AHLE BAEFscHeE MBE O BA O AE BR BB R

TCLP 1.000  -0.997* -1.000* 0.999* 0.432 0.245 0.018 0. 635 0.448 -0.547 0.900 0. 198
B As -0.997* 1. 000 0.999*% -0.992 -0.497 -0.315 -0.091 -0.690 -0.512 0.606 —0.866 -0.269
J=XS —1.000* 0.999 * 1.000 -0.997 -0.458 -0.273 -0.047 -0.657 -0.473 0.570 -0.887 -0.226
pH 0.999° -0.992 -0.997 1. 000 0.383 0.193 -0.036  0.593 0.399 -0.500 0.922 0. 145
EER 1N 0.432 -0.497 -0.458 0.383 1. 000 0.980 0.909 0.971 1.000* -0.991 -0. 004 0.970
BB 38 i 0.245 -0.315 -0.273 0.193 0.980 1. 000 0.974 0. 905 0.977 -0.946 -0.201 0.999 *
=y -0.567 0. 626 0.762 -0.552 -0.988 -0.937 1.000 -0.996 -0.990 1.000 =0.152 -0.920
TR 0.635 -0.690 -0.657 0.593 0.971 0. 905 0.783 1.000  0.975 -0.994 0.236 0. 883
Jegail 0.448 -0.512 -0.473 0.399 1.000 * 0.977 0.902 0.975 1.000 -0.994 0.014 0. 965
WkE —0.547 0. 606 0.570 -0.500 -0.991 -0.946 -0.847 -0.994 -0.994 1.000 -0.127 -0.929
pig A 0.900 -0.866 —0.887 0.922 -0.004 -0.201 -0.419 0.236 0.014 -0.127 1.000 -0.249
Fhoki 0.198 -0.269 -0.226 0. 145 0.970 0.999 * 0.984 0.833 0.965 -0.929 -0.249 1. 000
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