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Sorption Behavior of Americium on Granite
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Abstract: In this paper, the sorption behavior of Am on granite and its rock-forming minerals
in Beishan groundwater under the aerobic and anoxic conditions was studied by batch experi-
ment. The equilibrium time was determined firstly and effects of some factors such as concen-
tration of Am, pH value of aqueous and the presence of humic acid were investigated, and
sorption mechanism was discussed simply. The results of the experiment show that granite has
great adsorptive capacity of Am, and pyrite plays an important part in the sorption behavior.
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HZQ-C ; 1.7%. Am
s A X204 , Met- , o
tler Toledo , 0.000 1 g, 0.28 m*,
1.3 2.1X10° m?,
1.3.1 0.15 g 0.7%, Am
10 mL . 6 mL 2 2% .
s s 24 h K, o
40 L 1 Am
, 3 mL , 1 .
18 000 r/min 1 h, 1 mL Table 1 Sorption ratio of PP well under
’ 8 ml ’ 24 b the aerobic and anoxic conditions
o . (Sorption ratio) /%
1.3.2 , )
(Conditions) (No granite) (With granite)
6 mL 1 mol/L.  HCIO, : oh hwh oh
3 mL 18 000 r/min 1 h, 1 ml (Aerobic) 61.2 >80 2.8
(Anoxic) 80. 4 =>90 1.7
1.4
2.2
(co—c) XV ’ ! ¢
Ki=— o — 0.074~0. 088 mm. 1. 865 m’/g) .
P,:(C”_C’)Xloo%, co (Am)=38. 45X 107" mol/L, , pH~
Co 6. 88, , 2 (
P — XV’ % 100% 0.048~0. 074 mm, 1.838 m*/g),
C (g e XV ’ pH=8.11, ¢,(Am)=9.33X10 " mol/L,
ZKqs »,mL/g; co» c,» , i
Am ,mol/L; V, ,mL; m, , 1, 1 ,48 h
2 g5 P,, P/Z,t N ;c/,, t o
Am ,mol/L; V', 48 h,
,mlL, 2.3 pH
) 0. 1 mol/L HCIO, 0. 1 mol/L
NaOH . pH=2~9, pH=
2.1 6. 88, . 2 )
AmCIl) = 2, N 2
1 Am .
. 2
1 Am , 1, 1
, , 48 h
1 Am 60%
,120 h ; 80%% N
; ,48 h 0 20 40 60 80 100 120140
80%. 2 : /h
; 37.7%., 1
s y Fig. 1 Influence of contact time
on the sorption of Am in granite
21 A 2. 8% , n— (Anoxic), A— (Aerobic)



3 :Am 191
,pH , pH , Am , 0
K, pH , pH Am , Am
Ky pH R , Am ,
2 , . Freundlich
Am ,OH™ . 2
N Am .
OH™ , , ,0(mol/g)=6.833X10 > X, %",
, Am ,0(mol/g)=2.151X10° X ¢, """,
; 2.5 (HA)
=SiOH, =AIOH H , Am . COs~
Am o , Am s
pH . Am . Am Losd
2.4 Am s (TOO
R Am 0.12 mg/L, Fluka
, Am HA 2,4, 6,8, 10 mg/L,
, 2, 2 , , 3, 3
0 Am R HA , Ky
. . 0 Am .
, Am , Am ,
) ) , Am Am**
Am , 2.6 . Am
=SiOH, =AIOH
H* =Si0 , =AI0° B, Am . 2
, =Si0, =AIO0™ s Am 4,
2 pH Am K
Table 2 Influence of pH value of aqueous phase on the sorption of Am on granite
(Conditions) ot Ko/ (lme ) (Conditions) ot Ko/(lme D)
(Aerobic) 2.05 0.04 (Anoxic) 2.43 24. 30
5.02 2.00 4.03 44. 40
5. 64 3.90 6.59 60. 30
7.19 4.33 7.40 84. 40
8.16 45.10 7.62 132. 30
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= =
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Fig. 2 Influence of concentration of **' Am on the sorption of Am on granite
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pH » Am =FeOH
(1.4X10° mL/g) =FeOH + OH =——==FeO™ +H,0,
(2.4X10* mL/g), 2 Am R Am
+ N N Am . Am
, 2 AmCO; tr,
Am s =FeO + AmCO; =—==FeOAmCO;,
Am Am Am
s s s
, Am .
Am .
3
160 (D pH
Am o
, Am . pH
, Ky pH , pH
— » Ky pH o
0 2 4 6 8§ 10 12 (2 Am
p(HA) /{mg+L™") , , 0 Am
3 (HA) ; Am .
Fig. 3 Influence of humic acid 0 s
on the sorption of Am in granite R Am R .
o (Anoxic), ll— (Aerobic) K, 2.4 X 10%, 1.4 X
10° mL/g,
, Am
, Am .
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