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Study of Algae’s Adsorption to Uranium Ion in Water Solution
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Abstract: The adsorption efficiencies of the algae to uranium ion were determined at
various pH, uranium ion concentrations, adsorption temperatures and the species of
coexisted metal ions, and the effect of coexisted metal ion on the adsorption efficiency
was researched. The experimental results at pH=>5-8 are as follows:1) the adsorption
capacity is a constant to be about 1. 40 pg/g for the Yantai red alga and the sea spinach,
and is changeable in the range of 1.03-2.23 pg/g with pH for the sea edible fungus;
2) for the algae the adsorption efficiency and adsorption capacity are related to uranium
ion concentration, and the maximum adsorption efficiency and capacity is 95.8% and
65.4 ug/g, respectively; 3) the adsorption process for 24 h is not dependent on the
temperature; 4) the effect of the species of coexisted metal ions on the adsorption
capacity of uranium ion is various with the time during adsorption process.
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2 ,3 s 3, 3 ,
0.5h ,
° s s
s 24 h 0 2 ;5 24 h s s
53 105~1 050 , s
pg/L 0 , 24 h
s °
, s 25.40.,50,60 C ,
° , 0.5h ,
) , 0.471.4.58 pg/g, 0.535,
. 6.02 pg/g, 0.545.6.01 pg/g; 24 h
10.5,105,1 050 pg/L .24 h , 0. 602, 6. 07
0.485,5.90,52. 1 Iug/g, 0.603,6. 29 yg/g,
pg/g, 0.570.6.04,60.4 pg/g. 0.608.6.74 pg/g. ,
0.573.6.62.65. 4 pg/g. . 3
3 o
o 2.4
2.3 6 pH=5 :17,10.5
pH=7, 10.5 105  pg/L ;2% ,10.5 pg/L +1.276 g
yg/L s 25,40, NaCl;3* ,10. 5 pg/L +0.304 2 g CaC, O, ;
50,60 C 4 s 0.5 24 h 4#,10.5pg/L +0.6256gCuCl, ;57 ,
1 pH
Table 1 Effects of pH on adsorption efficiency and adsorption distribution ratio
pH=5 pH=6 pH=7 pH=3$
/% Dy/(Le+g™ b % Dy/(L g1 /% Dy/(L-+g™ 1) /% Dy/(Le+g™ 1)
85.0 1. 089 87.9 1. 397 86. 6 1. 243 94. 6 3. 369
94. 4 3.242 93.7 2. 860 93. 4 2.722 91. 2 1.993
90. 4 2.770 73.5 0. 816 84.2 1. 567 41. 7 0. 210
2
Table 2 Effects of U concentration on algae’s adsorption efficiency and distribution ratio
/ 0.5 h 2 h 5h 8h 24 h
(ug*L7D /% Du/(Leg™") f/% Du/(Leg ") f/% Du/(Leg™) f/% Du/(Leg ") f/% Du/(Leg™"
10. 5 11.3 0. 008 60. 3 0. 092 65.1 0.112 72.5 0.159 76.6 0.197
105 54.0 0.071 72.0 0. 155 79.3 0.231 89. 2 0. 498 93.3 0. 839
1 050 12.1 0. 008 40. 5 0.041 58.5 0. 085 75.3 0.184 82.3 0. 280
10. 5 73.9 0.174 70.9 0.151 79.9 0. 247 86.2 0. 388 88.0 0. 456
105 40.0 0. 041 90.1 0. 565 77.8 0.218 89.7 0. 541 93.1 0. 838
1 050 70. 2 0. 146 88.5 0.478 92.2 0. 734 94.1 0. 991 93.2 0. 851
10.5 46. 6 0. 057 43.6 0. 051 69.9 0.153 72.5 0.174 83.0 0.321
105 66. 3 0.129 89.5 0.561 92.5 0.812 92.6 0. 823 95.8 1. 50
1 050 58.2 0.092 67.8 0.139 86.7 0.429 89.9 0. 586 94. 6 1.15
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Table 3 Effects of temperature on algae’s adsorption and distribution ratio

/ 25 °C 40 °C 50 C 60 °C
(pg+ L7 /hp/% Du/(Leg Y f/% Du/(Leg !y f/% Du/(Leg V) f/% Dy/(L.g b

10.5 0.5 0 0 0 0 13.1 0.009 74.5 0.176

24 72.8 0.161 90. 7 0.588  77.0 0. 202 95. 1 1.17

105 0.5 39.4 0.039 16.0 0.012  37.5 0.036 72.4 0.158

24 90. 3 0.561 95.9 1.41 82.5 0. 284 92.3 0.722

10.5 0.5 13.0 0.009  40.5 0.041  69.7 0.143 82. 1 0. 284

24 74.7 0.183  92.4 0.755  82.3 0. 289 88.9 0.498

105 0.5 66. 1 0.121  48.8 0.059 77.4 0.213 92.3 0.745

24 94. 1 0. 991 96. 4 1. 66 77.1 0. 209 95. 7 1.38

10.5 0.5 14.3 0.011 34.9 0.035 51.1 0.069 78.9 0. 246

24 71.2 0.163  88.0 0.483  78.3 0.237 87.5 0.461

105 0.5 62.9 0.112  79.1 0.249  68.6 0.144 87.0 0. 440

24 92.9 0. 861 97.6 2. 68 84. 1 0.348 94. 3 1.09

10.5 pg/L +0.245 1 g FeCl;; 67, 3
10.5 ;;g/L + 1. 00 g ( N
1~2 mm), 6 24 h , , 24 h
4, , 80 % .
4 . 6h pH 5~8 pH
, 24 h s 1. 40 pg/g;
.Na® pH . 1.03 ~
. Ca®’ 2.23 pg/g o 3
,Cu’”" pH=5 ,
) o (105~1 050 pg/L)
, ( ) (10.5 pg/L),

Table 4 Effects of coexisted metal ion

on algae’s adsorption efficiency and distribution ratio

[1] , . ;o Ag(D
fI% Dy/(L-g ") (7. ,2004(2)
6 h 24 h 6 h 24 h 32-39.

1% 73.7 69. 2 0. 280 0.225 WANG Lin, LI Qingbiao, FU Mouxing, et al.
2% 51.3 54.0 0.105 0.117 Study on the physic-chemical properties of bio-
3% 46. 1 65.7 0.086 5 0.192 sorption of silver by laminaria japonical J]. Ion
4% 58.1 87.6 0.139 0. 707 Exchange and Adsorption, 2004 (2): 32-39 (in
5% 48. 8 79.2 0.095 3 0. 381 Chinese).

67 60.0 58.2 0.150 0.139




