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Uranium(VI) Sorption onto Goethite and Silica :

Effect of Ionic Strength and Carbonate

*

ojAF - x9E - A&

X
rk
e,
-

)
4
o
Y
i
2
-+
b

;(
r2
£
=
£
Rl

TR AS o)gste At dd it -2 (VD F2FES AT Goethited] ek §-2hE

FEe ] s AFTERDA A& AT Goethiteol
ek -2bE (VD 3ol o] 27k 93 FAIE Jr= A7 vtk FITEQL 213 7
A Ay SEkES  goethited inner-sphered] #AdA FZEE Ao

=

=
Carbonate®] J3S 37l 3 silicadl digh $-2tw (VDo s=& 23t FAEAHS 39
3G th. pH75~8.0% 2 A &5 (VDS uranyl carbonate complexesE

aqueous species@ =4t $-E(VDe Asol v A& d&o] v AvE AL & F AALh

Abstract



U(VID) sorption onto geological material was studied by using TLM(Tripple Layer Model).
Effect of ionic strength was insignificant at goethite. We explained the effect of ionic strength
on U(VI) sorption by adapting experimental results of U(VI) sorption onto goethite to
TLM.Independency of ionic strength suggested that goethite adsorbed U(VI) strongly at
inner-sphere from the results of FITEQL simulation. U(VI) sorption onto silica showed the
carbonate effect on sorption characteristics of U(VI). It was strongly indicated that U(VI)
could be existed in the forms of aqueous carbonate species in the solution. Therefore

carbonate had a great effect on U(VI) migration.
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Tablel 1. Aqueous Reactions and Formation Constants(logK) of Uranium(VI) used in
this Work (I = 0)

Reactions logK

UO:0H' = UOY™ + H:0 - H -5.20
(UO)(OH)s™ = 2U0," + 2H,0 - 2H" -5.62
(UO»)3(OH)s" = 3U0,™ + 5H.0 - 5H -1555
(UO2)3(OH),*" = 3UO0+" + 4H:0 - 4H' -11.90
UO(OH): (aq) = U0y + 2H,0 - 2H" -10.30
UO(OH);” = UO,™ + 3H,O - 3H' -19.20
UO(OH) = U0 + 4H:0 - 4H' -33.00
(UO»(OH)”" = 2U0s"" + H:0 - H' -2.70
(UO)3(OH);” = 3UOs" + TH:0 - 7TH' -31.00
(U02)4(OH);" = 4U0,™ + TH0 - TH' -21.90
UO0«LO0saq) = U0, + CO5™ 9.68

UO05(CO3)5™ = VO™ + 2005 16.94

UO02(CO3)5" = UOY™ + 3C05" 21.60
(UO23(CO¢" = 3005 + 6CO5" 54.00
(U02):COz(0H)s ™= 2U0s™" + COu(g) + 4H:0(1) -5H" -19.01
(UO2):0(OH)5(HCOs)" = 3UO0S" + COug) + 4H,0() ~5H' -1750
(U011 (COs(OH)1y" = 2U0s" + COu(g) + 4H0() -5H' ~72.50
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Fig. 1. U(VD sorption onto goethite as a VIXA &+ Ao= o3& 5 vt FITEQL

function of pH. Concentration of U(VI) was 29S olgdlad S#H(VDe monodentate
10 ‘M.
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Fig. 2. U(VI) sorption onto silica as a function of pH. Carbonate effect was significant(b)

compared with absence of it(a).
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