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Abstract
Sorption of U(VI) from aqueous solution to decarbonated calcareous soil (DCS) was
studied under ambient conditions using batch technique. Soil samples were characterized

by XRD, FT-IR and SEM in detail and the effects of pH, solid-to-liquid ratio (m/V), %:E?;SR?;]
temperature, contact time, fulvic acid (FA), CO,, and carbonates on U(VI) sorption to
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The sorption equilibrium could be quickly achieved within 5 h, and sorption results fitted
pseudo-second-order model well. The presence of FA in sorption system enhanced U(VI)
sorption at low pH and reduced U(VI) sorption at high pH values. In absence of FA, the
sorption of U(VI) onto DCS was an irreversible process, while the presence of FA
reinforced the U(VI) desorption process reversible. The presence of CO,, decreased U(VI)
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Abstract  Sception of Y1) from agueous solution in
decarbonaled caleareous sail (DCSY was siuded under
ambient conditions esing barch techmique. Soil samples
were characterized by XRD, FT-IR and SEM mn delail and
the effects of pH, solid-to-liqusd wabio (w57, wmpombe,
cantao time. fulvic acid (FA), 00y and carbomases on UiV
SN Lo cabearzois soll were also snadied in detall using
baneh weehnegue, The resulis from expammental iedmigues
showed that serption of DIVI) en DCS was significantly
imfluenced by pH values of ik aquecus phase, indicating a
formaticn of inser-sphere complexes o selu-lkquid wer-
face, fmed inereased with mcreasing emperatine, suggestng
the soaption process was endothermic and spontaneous.
Compared 1o Freundbich model, sorpiion of Ui¥D o DCS
wies simulated berer with Langmmir moded, The soqpoon
wuibibrivin could b quskly achieved within 5 b, and
sorptsan resaliz fitbed poeudo-second-ooder madel well. The
presemce of FA in sorpeion system enhanced UiV seeption
at low prH and pecduced UV D sargaion an bogh pH values. In
ibscnie ol FAL e sorplion of LYYT) eeto DOS wies an
irreversible process, while the presence of FA reinforced the
UiV1) desorption process reversible. The presence of COy
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Introdustion

The twnspont processes of sadionuclides - gealogieal
meaterials b b widely studied For bemir uselerstanding
of their physicocbemical behavior in sabwral envirosment
[1-53]. Urnnium, as ome of main radionuclides in moclear
Imabusiry, is an mmpaiont centaminan (s the ploce of ura-
ikt i Ao il ling, s siclear waste dizposal, Under
natural conditions. wransum typically exasis in hexavaleni
form as ihe mobile squeons urasyl icm UV (6] [
mebiliny b emvironment 15 determined by ssveral com-
pleses and couplad prosesses, imcluding axidatm-rabec-
Izan, precapitaizan-dissolulban, and seeption-deserption elc.
Ameeg these processes, sorpison asd desomption reacions
play a eriteal pane In the last decsde, U0VD sorpicn on
Cliy imsmerale, onides sl nafural soils his been exlansively
stodicd. XIE et al. [7] investigated UiV somption cann
hematize as 2 functics of solution pil, comect tme, initial
Caneerann, lemgeraiure, calchem and wagessam Ens.
Enflwsenee of calvite amd dassolved calciam an sranivn V)
sogpiion i @ Hanford sebsurface sdiment has been
examined by DONG et 2. [8], and resulis were obtained in
indicate har foomanon of Co,U0LC0, 0 ag) has sup-
pressed uranisn serpiran @ pH <24, wherens VOO0
hias been Found as the domisated speciation m salutson at pH
8.4, Charge disiribariicn (C1¥ model wos dlso used o
evalimge uranad sorpiian on femitiedriie, which fousd thar a
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