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Abstract; Three representative media including fine sand, strongly weathered granite and
silty clay in Jiayuguan area, Gansu Province were selected, and the adsorption kinetic
process of U, *'Pu, *'Am and *Cm on the three media through static batch experiment
were investigated. The experimental results were fitted using quasi-second-order dynamic
model and the moving boundary model. The results confirm that the adsorption of U, **Pu,
“TAm and *"'Cm on the three media can be described by the quasi-second-order dynamic mod-
el, and the fitting results of the moving boundary model are as follows: the adsorption of U
on fine sand and clay media is mainly controlled by liquid film diffusion, and on strongly
weathered granite is mainly controlled by chemical reactions; the adsorption of ***Pu on fine
sand and strongly weathered granite is mainly controlled by liquid film diffusion, and on clay

is mainly controlled by chemical reactions; the adsorption of ' Am on the three media is
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mainly controlled by liquid film diffusion; the adsorption of **Cm on the three media is

mainly controlled by intra-particle diffusion.

Key words: reprocessing plant; U; *'Pu; "' Am; *'Cm; distribution coefficient; adsorption
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sl 16. 2 cmol/ kg, 58 WAL AE (<2 HE i A L
J iR 2. 23 g/kg, LRI 79. 3 m’ /kg, FH &5



554401 WU A VRS S A BT W B S I B A 355
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2 558 ps/em, ¥ A FAE T AR kAR UME SR TSI AR 3.
1 Y
Table 1 Mineral composition analysis
w/ %
AR
PaE 3 =hk A A glet fINA IR =] et HoAth 53
Fal iR 50~55 6 15~20 7 3 10~15 2 1
¥ PR 25~30 10~15 20~25 8 7 2 15~20 3 1
o K AL AL 4 30~35 6 30~35 25~30 1
£2 ERI
Table 2 Chemical composition analysis
w/%
AR
SiO, Al; O3 Fe, Oy K, O Na, O CaO MgO
Ak 68. 60 6. 70 2.02 1. 40 1. 60 8. 30 1. 90
UK & 56. 74 10. 90 4. 14 2.40 1. 66 9.78 2. 40
o KUK AE 5 67.96 15. 08 3. 60 5.45 2.79 0.163 0. 34

#* 3 W KRA R Y A

Table 3 Groundwater chemical composition analysis

(=31 % o/(mg« L™ e 5 p/(mg - L1
F- 0. 87 Na+t 365
Cl- 578 K* 19
NO; <0.08 Mg+ 45. 4
SO 78.4 Ca’* 89. 6

1.2 XBHE

SR FH w2 At S 6 vk L o R B AR O
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250 kBq/L,=FA NS5 T AKERIRE

pH 7£ 8. 14~8. 21, a[ A Ky pH %%*ﬁl,ﬂ%ﬁz
PES) G B RE SR A IR A P R E R E R
25 C L HURE B A3 B 15,25,40,45 d. K 2 15
TS (] P 5 A it e 0 40 min Ji5 I RO R T
B/ R AT B B T 2t
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(2,

L= }; +ql—cz (2)
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Fig. 1 Speciation of U(a), Pu(b), Am(c) in aqueous solution as function of pH
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Fig. 2 Adsorption kinetic process of nuclides/element on different geotechnical medias
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Table 4 Equilibrium adsorption capacity and distributions

coefficients of nuclides/element at adsorption equilibrium

MHR /TR HENE qe Ka/(mL + g )

U Ny 65. 02 17. 4
XA AE R S 58. 31 12.3
RS 1 81. 50 42. 2

239 Py 41> 9. 995X 10* 1. 65 10"

WALTE K % 9.991X 10 8.30X 10!

o 5K 1 9.999 X 10t 5.75X10%

1 Am b 4.994 X102 6.63X10°

BRALAE KA 4.982X 102 2.65X10°

TR £ 4. 996X 102 9.11X10°

244 Cm i 2. 499X 103 1. 95X 104

MRALAE RS 2. 498X 108 7.55X10°

RS + 2. 499 X103 3. 75X 10¢

TE : g 9 MR B I = AN A7 FE P 36 (Ba/g) » U 2 me/g
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It 3o IS 5

Table 5 Quasi-second order kinetic parameters

MR/ TH =R kY /(Bqe g™ @ at/(g+Bg e d D) Pep/(g+ Bg L e d D) r
U A 1.708 X102 6.502X10" 6.353X10! 0.999 96
8 XL TE 6 8.195X 103 5.831X10! 5.524 X 10! 0. 999 34
3 RS 1 4.351X 102 8. 150X 10! 8. 085X 10! 0.999 97
239 Py EiE 3.186X 103 9. 995X 10* 9. 994X 10 0. 999 99
5 KA AE 5 A 1.015X107° 9.991Xx10* 9. 988X 10% 0.999 36
RS £ 8.903X103 9. 999X 10" 9. 998 10" 0.999 23
241 Am 4y 5.377X10 2 4. 994 X 102 4. 993X 102 0.999 10
B XA L 5 1.525X10 2 4. 982 X102 4. 981 X102 0. 999 30
3 TR 1 3.769X 10! 4.996 X 102 4. 995X 102 0. 999 70
214 Cm G 1. 008X 10! 2. 499103 2. 499X 103 0. 999 07
8 XA TE 5 3.690X 102 2. 497 X103 2. 497 X103 0. 999 25
RS £ 2.170X 10! 2. 499X 103 2. 499X 103 0. 999 37

D U ALK mg/gs
2) UMl ly g/(mg + d

Bl SRR 25 2R R TR 35, R AL
LARRZBANG A RPN A 6. 3K 6 n [l %)
T U TEARED LA S FOR: A Bt b 3 9 HOL &
26 2 Ak R O 2 f e o RS B B RS A 4 1)
AR s T 58 XA AE B o A 5 P A2 S R AU il 2R
LR A O T f e o A 2 S IO e W = 22 s i A
PR PE R U FEAE b o 2 T 8 2 DR 0T 1Y)
J7 SRR 2 Al 22 W B Py a e X AR ™ Pu,s
TEARRD LA K3 A A b 5 A oL R B A il
LA R A O I o iy JE7 HICRE W Y 1Y 2 22 s il 22

R s L TRORY b Al 2 S L DL v A 5% B2 de i
Moz SN S W B T B4 1) 26 0 Pu AERS 4 i3k
T A 2580 2 A & R A SO & e b T IR R K A
B 9 A7 75 #B 2 38 5 Ak =7 SR 19 T8 S B Pu
XEFAZER T Am, A8 =B 5 E OB O
LR AR A QI oy » R IO W B Y = 22 il 22
P H T Am FE KB R A 5y A R MUK S TE
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Liquid film diffusion control fitting results
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Fig. 4 Intra-particle diffusion control fitting results
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Fig. 5 Chemical reaction control fitting results

I E B E A BRI R X TR
M Cm e =P s A BB BURL T O S 22
P A S JBE i 85 o BURE 7 IO W B 4 A5 R
i B 2% 0F R R 4% A R Cm 209 0% I IR
A WRECH W H A R B4 9 S A e . T L&
B A B T R TS S R AR ] DUE
SR TH 2 A% BE S 8 o A A A S B e
ek, R AW B CmR B Y Am

R A TR B 4 G AR
3 & it

i A R B SR, PR T UL Pu,
“EAMA CoofEARURE A S A B D L i KU AL 4B
B 2 o TR b A R R Bl ) S X S g A R
R FME =8l )y o 05 B I sl il R R AT U
FREIR 2598



360 Bt 2 5 s H43%
F6 N ABERIUS S
Table 6 Moving boundary model {itting parameters
U 239 Py 211 Am 211 Cm
HEAB ERPR k'/(g . E/(g , k(g P k(g
mg led D) mol™! «d™ 1) mol~ ! «d™ 1) mol~ !t «d™ 1)
4> R H 3.57X 107! 0. 981 4.33X107! 0. 886 3.34X 1071 0. 899 3.90X 10! 0. 836
WORIPBC 1.40X 1072 0.948  5.39X10 ¢ 0.594  2.58X10 3 0.709  5.56X10 ! 0. 896
bR 1.37X 1072 0.910  2.17X10°? 0.806  4.82X10 3 0.819  2.03X10°°? 0.763
MXALTE R A B 2.30X10"! 0.952  3.63X10! 0.845  2.53X10°! 0.913  3.67X10! 0. 901
WKLY # 2.02X10 2 0. 932 1.14X10°3 0. 415 5.32X10°3 0. 668 1.12X10°3 0.928
bR 1,76 X102 0.971 2.82X107% 0.578 6.54X1073 0.816 3.11X107¢ 0. 901
W TORS 4 [T 2.65X10! 0.942  4.05X10°! 0.809  3.54X10°! 0. 821 3.74X107! 0.803
WKLY # 8.24X 1073 0.679  2.54X10 ¢ 0.736  7.28x10* 0. 621 3.05X10 4 0.961
2N, 9.28 X103 0.812 1.26X1073 0. 862 2.13X1073 0.722 1.33X10°° 0.938

(1) U 75 =FpA7 1 b W Bt 70 e 3 8003 0 ok
17.4.12.3.42. 2 mL/g; * Pufe = fp 4 i b B9 %
Kt Hic B30 98 1. 65X10" 8. 30X 10" 5. 75 X
10" mL/g; """ Am7E =4 Bt A W BT 43 e 2R %X
51k 6. 63X 10° 2. 65X 10°.9. 11X 10° mL/g;
HCdE =R A BT B B3 FR 0400 Dl 1. 95 X
10*.7.55>X10°.3. 75X 10" mL/g,

(2) U.*Pu.” Am., " Cm7E = Fl 5 + 4 &
R B B g 2 A S g Ty e R LA A
1) I T 38 25 R B i R A W B 1 S S
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