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Adsorption mechanism of U(VI) by bentonite
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Abstract  [Background] The research on the disposal of clay rock in high-level waste is still in the initial stage,
and little attention has been paid to the migration mechanism of nuclide in clay rock treatment system in previous
work. [Purpose] This study aims at the adsorption behavior of U(VI) in Gaomiaozi bentonite and provide reference
for the safety evaluation system of high level waste disposal storehouse. [Methods] The sorption behavior of U(VI)
on Gaomiaozi bentonite was studied as a function of adsorption time, solid-to-liquid ratio, initial concentration of
U(VI), pH value, the type of ionic species and ionic concentration by the static experimental method. Both scanning
elextron microscope (SEM) and infrared spectrometer were employed to experimental observation. The adsorption
kinetics and thermodynamic of U(VI) in bentonite was discussed. [Results] Experimental results showed that the
equilibrium time of U('VI) sorption on bentonite was about 24 h. The optimum adsorption ratio was 1:300. The
optimum initial concentration was 40 mg-L™". When the pH value was 5, the ability of absorption reaches the best, the
acid or alkaloid would affect the adsorption of bentonite on U(VI). Ca* and CO,* in solution significantly reduce the

adsorption of U(VI) by bentonite, and the degree of influence increaseds with the increase of ion concentration.
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[Conclusions] The sorption isotherm of U(VI) can be simulated very well using the Freundlich and follow the quasi-

2nd order kinetic equation, indicating that the adsorption is a multi-layer adsorption model.
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Fig.2 SEM microstructure of Gaomiaozi bentonite before (a) and after (b) adsorption of U(VI) (%3 000)
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Fig.3 Effect of contact time on the adsorption of U(VI)

2.3 ELREEXTIR M UVIBI SR

FH P 4 T 2R RSBk A R o 4D A 2
2, Wi o [ LE AR B sk /S S R B 20 B 2R 2K BB
e K, FLAE R EE A 1:300 IF 20 i R 8 K. 4k
SRk /NERR L, K TR e IR

2.4 RIRESTIRM UVDEIR T

FH P 5 T Bl Bl A 6 TR FE (3 L W B 4y
Ve EE v NS AN ) SR B eet: il Al #7953
40 pg-mL™ IR B 7 BiC R EUE BB K. Sl wIaa ik
JEM 10 pg - mL™ G010 2] 40 pg - mL™ B, BB 43 BC &R
BOK AB AT K, 3 A2 D] D Ji 1) 32 T I e A 4%
2, BN S5VE PRI UCVD KA AE F ; B & 4l
WA, B & B Al =, i iE
T B AR — I W R H R
b TR KA B TIRE S8R M 72 Bt R B IE
R B

400

350

300 [

250

200

K,/mL-g"

150 |

100 |

50 -
1:40 1:80

I 1 n L L L L L L
1:100  1:150  1:200  1:300  1:400
Solid-to-liquid Ratio

4 BT UV RCR B 50
Fig.4 Effect of solid-to-liquid ratio on U(VI) adsorption

'l : ¢ ] il
0 20 40 60 80 100
C,/mglL"

E5  WIURIR N UV 28R (5
Fig.5 Effect of initial concentration on U(VI) adsorption

2.5  pHXTIRBH UVDEI ST

Wik 6 AT %, pH TE 2~5 N i B U (VD 1)
W B 3 T 2R B0 K (BB A8 BT F, 24 pH R S B, WY 4
it RBCK HIE B B KAH . BEE pH 4k S238 T, Wi b
Y BE R B K B HIR N« X RN FE pH B 1
R P H S R L, & 5 S T 3L
Te e L RIS A B pH AR WS
TR H & =B, 5 B0 L3R 1 ) 5 R e —
ELLERE N, s T R e R RS T S A RE T, BT

020301-



% AR

2019, 42: 020301

AW B 43 it 2 BrE ANl BTt . 1 24 pH KT 7 )5, Al
FE L UO,(CO,,* UO,(OH), T RAEAE TR Z
HA T B - 5 i b SR T P A R 16 R Ak
AR T IR VO D AN F W B ik 470
KIS0 B4 AT 46 pH A S5 R B ik B e KA
It LAS a6 25 I 5 AR — B

350

pll

6 pHXT UV PR R 5 mm
Fig.6 Effect of pH value on the adsorption of U(VI)
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Table 2 Langmuir and Freundlich parameters for U(VI) adsorption
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Table 3 Adsorption kinetics parameters for U(VI) adsorption
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