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Table 1 Composition of the oxidesin granite 12
121 03g
w/ % w/ %
(Composition) (Composition) ( <0. 098 mm)
Na.O 4.83 TiO2 0.16 10 mL , 6.0
MgO 0.33 MnO 0.02 mL BX03 ,
Al203 15.39 Fe20s3 0.04 ' 24 h, '
20U L pu( ) (
S0, 71.41 FeO 1.26 238
Pu 0 25 nmol/L) , NaOH
P20s 0.06 CO2 0.22 HCOO., pH , ,
K20 3.59 H.O0* 0.4 , '
Ca0 1.76 18 000 r/ min 1 h,
2 0mL ,
5 16 mL , 24 h
Table2 Compostion of smulated and BSO3 borehole a pH
underground water mg/ L Eh TTA PMBP Pu
BSD3
(lon) (Smulated underground water) (B03 water) 122
Na* 3.30 1027 ) 60mL1O
mol/L HClO4 , ,
K* 3.45 16.1
caz+ 6.72 206 _ ' '
18 000 r/ min 1h, 30
Mg?* 0.04 51.2 mL
NH{ <0.04 0.20 16 mL , 24 h
Fe?t + Fe3* 0.10 0.25 (o] TTA PMBP
HCO3 36.9 138 Pu
a- 3.38 1155 123
O3 0.26 1074
_(a-c) xv
F- 0.38 1.89 Ka = cxm (1)
NO3 0.05 30.2 .
: = P = =L x 100 %, 2
pH 9.3 8.1 Co
Eh - 240 mV - 204 mV P = — G XV x 100 % (3)
(- &) XV
, Ka mL/g;o,c
1.1.2 , , Pu ,mol/L ;V ,mL ;m
<5x10 ° mol - mol ' ;HI8424 pH/ 0Pt Pt ;
mV/ , HANNA Instruments , ¢t Pu ,mol/L ;V'
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Table 3 Compostion of the oxidesin the seperated granite sample %
NazO MgO Al203 902 P20s K20 CaO TiO2 MnO  Fe203 FeO CO2 H20*
(Sample)
1 483 0.33 1539 71.41 0.06 3.59 1.76 0.16 0.02 0.04 1.26 0.22 0.4
2 2.82 2.67 13.37 53.60 0.11 4.15 1.77 2.28 0.22 5.15 11.57 0.58 1.66
3 471 0.32 1575 71.85 0.15 3.53 2,09 0.17 0.02 0.23 0.63 0.14 0.28
4 3.02 3.50 15.56 58.59 0.10 5.14 1.80 1.57 0.14 0.79 8.03 0.32 1.50
5 4,87 0.33 1575 71.80 0.06 3.50 1.83 0.16 0.02 0.10 0.75 0.32 0.38
6 4.85 0.14 1545 72.39 0.07 3.38 1.82 0.10 0.01 0.12 0.40 0.32 0.44
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Table 4 Sorption of Puon the granite and separated sample under atmospheric condition

No. (Aqueous phase) pH Eh/ mV r/ (mS- m-1) 10" %Ko/ (mL - g 1)
(Redistilled water) 8.12 199 21.1 4.0
1 (9mulated underground water) 8 09 149 25 6 48
BS03 (BS03 Well underground water) 8.31 107 498.3 11
(Redistilled water) 8.21 179 28.7 8.8
2 (Smulated underground water) 8 16 139 327 29
B303 (BS03 Well underground water) 8.33 106 494. 4 20
(Redistilled water) 8.23 188 26.3 5.8
3 (9mulated underground water) 8 11 129 28 7 4.8
BS03 (BS03 Well underground water) 8.32 118 501.8 4.2
(Redistilled water) 8.25 175 29.1 7.5
4 (9mulated underground water) 8 08 139 307 37
B303 (BS03 Well underground water) 8.21 114 498.3 4.8
(Redistilled water) 8.15 184 22.5 3.0
5 (Smulated underground water) 8 16 198 26.9 11
BS03 (BS03 Well underground water) 8.34 118 498. 4 8.1
(Redistilled water) 8.15 218 22.7 3.0
6 (9mulated underground water) 8 03 149 27. 8 11
BS03 (BS03 Well underground water) 8.4 115 494.9 5.0
5 Pu
Table 5 Sorption of Puon the granite and separated sample under anoxic condition
No. (Aqueous phase) pH Eh/ mV r/ (mS- m 1) 10°3 Ko/ (mL - g° %)
(Redistilled water) 9.18 39 18.7 14
1 (9mulated underground water) 8 85 - 135 21 4 21
BS03 (BS03 Well underground water) 8.41 - 164 467.9 20
(Redistilled water) 9.13 - 121 29.2 14
2 (9mulated underground water) 8 87 - 164 29.5 29
BS03 (BS03 Well underground water) 8.62 - 205 486.5 20
(Redistilled water) 8.94 80 23.5 13
3 (9mulated underground water) 8 78 32 25 8 43
BS03 (BS03 Well underground water) 8.43 89 464.4 12
(Redistilled water) 8.80 77 28.1 14
4 (Smulated underground water) 8 63 71 28 6 43
BS03 (BS03 Well underground water) 8.45 55 471.6 4.8
(Redistilled water) 8.78 78 22.9 5.3
5 (9mulated underground water) 8 83 42 23 2 21
BS03 (BS03 Well underground water) 8.53 24 467.9 8.1
(Redistilled water) 8.89 78 18.9 10
6 (Smulated underground water) 8.77 35 24. 1 17
BS03 (BS03 Well underground water) 8.47 19 467.9 6.5
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Table 6 Species of Puin the agueous phase after sorption and desorption
w/ % w/ %
t/ min Pmrp/ % P lhsnrp/ %
Pu( ) Pu( ) + ) Pu( ) Pu( ) Pu( + )
1 82 15 2 1 66 63 2 1
5 89 9 1 1 78 75 3 <1
10 93 6 <1 <1 89 86 2 <1
60 99 <1 <1 <1 98 96 <1 <1
10 6 , (5)
Pu , Pu , Pu
;7 1 mol/L HCIO4 ,
Pu ,
Pu , '
1h ,
3
(D Pu ,Pu [1] :
[J]- ,1997 ,17(1) :65 —74.
Freundich [2] PA. [M]-
(2 ,Pu ' ' ' ' ' '
1999. 38
3 [3] : 31 ,
(3) , 1998 ,(7) :33—35
Pu [4] , , ,
(4) pH ,Pu [M]. 2004 1 —12

(5]

Slva R J, Nitsche H. Actinide Environmenta



3 :Pu 143

Chemistry[J]. Radiochim Acta,1995,70/ 71,377 — Interactions With Solids[J]. Radiochim Acta,1995,
396. 70/ 71,355 —375.

[6] Lieser K H. Radionuclides in the Geosphere: [7] Stumm W, MorganJ J. Aquatic Chemistry. 2nd ed.
Sources ,Mobhility , Reactions in Natural Waters and New York: John Wiley and Sons,1981 ,599 —647.

Sorption Behavior of Pu on Granite

ZHANG Yingijie, FAN Xiarrhua, SU Xi-guang, ZEN G Ji-shu,
WANG Yong, ZHOU Duo, L IU Dejjun, YAO Jun

China Institute of Atomic Energy, P.O.Box 275(93) , Beijing 102413, China

Abgtract : The sorption behavior of Puon graniteis studied with batch experiment and 1 mol/L HClOs
is used to dissolve the Pu sorped on granite at ambient temperature. Sorption experiments are per-
formed under atmospheric and anaerobic conditions(in an argon glove box with an oxygen content of
less than 5x 10 °mol - mol ') . Experimental results show that the sorption ability of Puon graniteis
increased with increasng pH value(3.0 10.0) of the agueous phase, and decreased with increasing
carbonate ion concentration(4.0x10 ®mol/L 1.0 %10 'mol/L) in the aqueous phase. The oxygen
concentration of the experimental condition is less influence on the sorption of Pu on granite. The
sorption behavior of Pu on granite are irreversble. The sorption isotherms of Pu on granite can be
well described by the Freundlich’ s equation.

Key words: plutonium; sorption; granite; desorption



