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Stability of Am( ][ ) Colloid and
Its Adsorption Behavior on Bentonite Colloids

LIU Chen, FANG Sheng, XU Qiang-wei, XU Yu-wei,
LONG Hao-qi, BAO Liang-jin, ZHOU Duo"

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

Abstract: The formation of Am([[) colloid and its adsorption behaviors on bentonite colloid
were investigated in Beishan 03 groundwater. A series of influencing factors, such as, pH,
CO, concentration in gas atmosphere, ionic strength and temperature, on colloidal stability
and adsorption behavior were explored using Zeta potential laser particle size analyzer, asym-
metric flow field flow fractionation system(AF4) and batch experimental method. The
results show that the formation and stability of Am(]l[) are closely dependent on the chemi-
cal natures of aqueous solution. Increasing temperature or increasing ionic strength will
reduce the stability of Am([[[) colloids, while the increase of carbon dioxide concentration
and pH will be beneficial to the stability of Am([[[) colloid. In addition, with the increase of
pH, the density of Am(I])-bentonite colloid particles increases, while the AmCI[)
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adsorption rate first decreases and then increases; the increase of ionic strength is favor of

Am(][) adsorption, but the density of colloidal particles decreases; the increase of CO, con-

centration in gas phase has a promoting effect on particle density and Am([l[ ) adsorption.
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Table 1 Chemical composition of groundwater in drilling well BS03
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Fig. 1 Species distribution of Am(][[) in aqueous solution without(a) and with(b) CO,
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Table 2 Effect of pH on Am(]ll) colloidal average hydrodynamic radius and Zeta potential

pH YAk )42 42 /nm Zeta Hi i /mV pH AR Sy 242 /nm Zeta HL 7 /mV
B TR K - - 7. 60 126.4+12.1 —5.0240. 37
6. 45 113.4+11.2 —0.2240.05 8.45 111.947. 2 —6.284+0. 67
7.00 140.5+8. 3 —0.8940.13 8. 80 144.346.9 —5.8340. 84
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2) “URIREIH T K CORE Am T ) 93 12242 Zeta BN AE 1 T8 35 325 B AR H B 5

3) n=3



614 WAL 5 TR AL EHRES
# 3 B TIREXHL T K AmCID JBRAREB9 14 J 28 2 42 Zeta B AN 19 52 1
Table 3  Effect of ionic strength on Am([l[) colloidal average hydrodynamic radius and Zeta potential
B IR/ - Y AR A Zeta HLAVL/ M TREE/ -1 3 A4 ) 2 Zeta B4/
(mmol « L™ 1) 4% /nm mV (mmol « L™ 1) 4% /nm mV
130 581.0£6.7 —5.02%£0.19 177 692.2+12.5 —5.19£0. 87
152 636.2420. 8 —6.142£0.45 281 499. 1£30. 2 2.2240.15
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Table 4 Effect of CO, concentration on Am(|[[[ )

colloidal average hydrodynamic radius and Zeta potential

p((‘,()g)/(mg s LY SRR S kR /am Zeta LA /mV
300 111.9+10. 3 —6.284+0. 25
1 000 67.8+4.7 —20.5841.02
5 000 68.8+5.1 —18.3740.73

H:1) 25 C,C(Am)=0.2 kBq/L;
2) n=3

1 3T T K A I JBE A4S 249 37 1A 3 2 21 42 F0 Zeta W0 457 B9 52 TR

Table 5 Effect of temperature on Am(]l[) colloidal average hydrodynamic radius and Zeta potential

i B2/ °C PRSI F R /om Zeta AL/ mV B/ C SRR S 2B /om Zeta BT/ mV
25 111.94£8.1 —6.28+0.48 60 255.9412.8 —5.71£0. 33
45 247.2424. 4 —5.0440.13 80 428.7420.4 —0.640. 15
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