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Study of adsorption characteristic of uranium( V[) on clay rock
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Abstract: In this paper, experimental study on static absorption was carried out for Alashan clay rock on
Inner Mongolia. To explore the factors which may influence absorption characteristic of U(V]) on clay
rock, including contact time, U(V]) initial concentration, solid-liquid ratio, pH value, ionic type and i-
onic concentration. The following results are obtained. The absorption rate of U(V][) on Alashan clay
rock in Inner Mongolia is quite fast with adsorption equilibrium achieved in 24 hours. The optimum ad-
sorption ratio is 1 ¢ 200, and the optimum adsorption concentration is 160 yg « mL ', The absorption ca-
pacity of clay rock was enlarged with the increasing of pH value. When pH value is at 8, the ability of
absorption reaches the best. The absorption capacity of U(V]) is largely hindered by Ca*" ,CO} and
HCO; , which have a great effect on the absorption ability of U(V[). The distribution coefficients of
K" .Nat .Cl” \NO; .SO?" can be changed with the change of ionic concentration, The surface adsorp-
tion of UCV]) on clay rock is dominated by inner-sphere complexation. The studies indicate the adsorp-

tion behavior of U(V]) on clay rock has a great significance on settling high level radioactive waste in

China.
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Tab.1 Chemical composition of clay samples( %)
Element SiO; CaO Al Oy Fe, O4 MgO K;O Na, O TiO,
Wt %) 50. 89 20. 69 14. 96 5.85 2.74 2.79 0. 90 0. 64
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Fig. 1 X-ray diffraction pattern of clay rock
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Fig.2 Scanning electron microscope of clay rock
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Fig. 3 Influence of contact time on adsorption
characteristic
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Fig. 4 Influence of solid-to-liquid ratio on adsorp-

tion characteristic
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Fig. 5 Influence of initial concentration on adsorp-

tion characteristic
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Fig. 6 Influence of aqueous phase pH on adsorp-

tion characteristic
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Fig. 7 Influence of ionic species on adsorption characteristic
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Fig. 8 Influence of ionic concentration on adsorption characteristic

800
7004
600 b3 =3 %\;s;
500
— o ¥ v —F
- ¥
400 T T T T T
0.02 0.04 0. 06 0. 08 0.10
C(mol + L")
—=— K" —e—Na" —-A—Mgrr —v—CaZ+
SA
4 &

1) PN 520ty B hir 38 kG 1 o X b A IR R S R A
P, 24 h JIAT Ik F) 0 EEOF AL B R 12 200, 9
U He Sl 160 pg + mL ',

2) pH X4 7E RS £ A b0 W BFE R i L BE
pH Wi K A B W e R s o L 7E pH Ry
8 Iif . W i B F7 3k B K, pH > 8 J5 W B BE 1 3% i
BTG, il ) Al 2 T 25 RORG + 55 0 3R 1w Re A g 1k
Jo 2 S5 2 A Rl = X A ) TR B R ) 5 58 Y T
JEIAL

3) VW P B 7 Ca®" X W B A AR 5 A 3 7
YEFE A F] T 4l A 0 B, Na ™ A0 K X i B 38 4% g
2 BB T COX M HCO, By 77 76 o 23 30 44 4
B i CL A NO;y JCE2 .

4) SLHG AT B TR B A AR A xR o
(W% B M AR 55 . K U\ Na ™ (ClT \NO; (SO X4l
1 W BAE AR FH 22 B 7 Wk B A AL i s g, Ca® L CO5
HCO; 11 W% BEVE FH LT N 32 85 7 V& J5E 1 52 Wi 4l
TERG 5 22 TH W B BE AT N 2 4% A R AT AN 2 4%
HER, ERUNZEEER R E.

S % k-

(1] 25R8L, BB, E5, 5. 30 & ok o b g

J2E 37 hL 0 o R BRI R LT ], R A ot R
=, 2011, 28. 45.

(2]  E9. @SBUERYM A E . S REL ] e
HJF . 2009, 25 71.

(3]  RBEAR. VF/NR. b BT 5 B e o UK W Ak & b i 4
L5 )] P ST, 2011, 37 213,

(4] GW7. Dhife g, FRAR . T VIR ¥ Ab B AT 50
JELT]. Hurk2=4ft, 2011, 32: 592.

(5]  F%, fREK, BEH, . PEEIOEY B AL
BHFSEHEJE . 1985 ~2004 [J7. tH 5 4% o B Bl 2%
2005, 22: 5.

(6] wEsea, e, Bt 5. PulRMAT IR
L)1 v E 5T BERE 2 B 58 B 4R 4l 2005 197,

(7] WiFHF BRIBU IR A RLI] (g
i, 2010, 36 108.

[8]  Zheng J. Tagami K, Watanabe Y. et al. Isotopic
evidence of plutonium release into the environment
from the fukushima DNPP accident [ J]. Sci Rep-
UK, 2012. 2. 304.

(9]  *RAE4%, MkEe, W, 4. @R E & AR
Mt A EEWE L] 8B, 2007,
27, 92.

[10] LiZ, Tuo X, Leng Y, et al. Multi-parameter ex-
perimental adsorption effect of **Pu on phyllitic
slate and clay [J]. Energy Procedia, 2013, 39:159.

C11] 4346, JumE. W2, 4. UCVDTE Na-[U 0 4



%4 H

A, e oA 25 x4 (VD 0 R A AR AT R

821

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

AR LRI Bk 50N k%, 2012,
34. 297.

MR, ZEERE, SIS A 53606 B %k
WML ] &, 2015, 35. 68.

M. JREE. md k. %. ' Pufe@iE L+ d iy
MR R S Or e (). B RS TR, 2014,
14. 168.

E, BEEE, PRE 5. BOFEOR [ Hb X R K
BRI ] B A 2E 5O S e %, 2015,
37: 184.

Lu S, Hua X, Wang M, et al. Sorption of Eu(]ll)
onto Gaomiaozi bentonite by batch technique as a
function of pH, ionic strength, and humic acid [J].
J Radioanal Nucl Chem, 2012, 292. 889.

BYEA, B WA, B, F. PufElbK A IR
AT L. Ak S, 2005, 27 137.
HEM . Bk, WA, A LA UCVD Y
WY B M e R HLER (T, B F fE Bk 2 HE R, 2013,
47 1692,

Lujaniené B G. Benes P, Stamberg, K, etal. Study
of Pu(lV) and Am (][l ) sorption to clay minerals:
laboratory experiments and modeling [J]. Proc Ra-
diochim Acta, 2011, 1. 237.

C. Gotz, Geipel G, Bernhard G. The influence of

[20]

[21]

(22]

(23]

[24]

[25]

the temperature on the carbonate complexation of u-
ranium (VD) ; a spectroscopic study [J]. J Radioanal
Nucl Chem, 2011, 287. 961.

Wang Z, Zachara ] M, Boily J F, et al. Determi-
ning individual mineral contributions to U(VI) ad-
sorption in a contaminated aquifer sediment; a fluo-
rescence spectroscopy study[J]. Geochim Cosmo-
chim Acta, 2011, 75 2965.

Francis A J, Dodge C J. Microbial mobilization of
plutonium and other actinides from contaminated
soil [J]. J Environ Radioact, 2015, 150, 277.
Gaona X, Kulik D A, Macé N, etal. Aqueous-solid
solution thermodynamic model of U(VI) uptake in
C-S-H phases [J]. Appl Geochem, 2012, 27 81.
MR W], skEhpn, BRE, % FARBRERE v
A I K K Al MRORL ST AR FE LT D, IO 1 2 2
. HAFIERR, 2016, 53. 1076,

M, 3RNF . RS, 5. UL 45 AL Co-y
ERAFABRNI WA ALT] W RE %M. AR
B2 AR, 2016, 53 1423.

SR, BRoRot, RESL F. EadDEIL L K
EHERMWMAERLID hER Y s, 20110,
41. 907.



