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and Cadmium Contaminated Water by Clays
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Abstract

The study was aimed to determine the effects of pH and concentration of solution on adsorption of Pb
and Cd by using soils with different cation exchange capacity (C.E.C.). The batch experiment was done and the
statistical design was arranged as 3x5x4 factorial in a completely randomized design with 3 replications. Three
clayey soils with C.E.C. of 41, 34 and 20 cmolc kg™’ respectively were used to adsorb Pb and Cd concentrated
10, 20, 30, 40 and 50 mg L' prepared in pH values of 3, 5, 7, and 9 respectively. The results revealed that the
adsorption of Pb and Cd was increased when the pH of solution was increased. The highest adsorptions of Pb Pb
and Cd amounted to 92.71 and 79.93% were in the range of pH 7-9 and pH 9 respectively. Soils with C.E.C. of 41
and 34 c:moIC kg™ adsorbed highest Pb amounted to 89.33% which was significantly (P<0.001) more than soil with
C.E.C. of 20 cmolc kg-1 which adsorbed 79.77% only. For Cd adsorption, soil with C.E.C. of 41 cmolc kg™
adsorbed Cd by 71.73% which was significantly {(P<0.001) higher than 68.49 and 59.72% adsorbed by the soils with
C.E.C. of 34 and 20 cmolc kg™". Moreover, it was found that the adsorptions of Pb and Cd were decreased by about
4.529%, from 91.38 to 86.86%, for Pb and 35.03%, from 82.28 to 47.25%, for Cd when the concentrations of Pb and
Cd were increased from 10 to 50 mg L™'. However, all C.E.C. of soils and pH of the solution used in the experiment

adsorbed Pb and CD did not lower than the standard value of essluent water.
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Table 1 Some physical and chemical properties of soils used in the experiment, Tha Rua (Tr), Hang

Dong (Hd) and Mae Sai (Ms) series

CE.C. OM Sand Sit Clay Dominated Pb Cd
Soil pH* Texture

(cmol kg™ (%)  -—---—- Y%p——————= Clay -- mg g'--
Tr 6.8 41 1.3 3 26 71 Clay Mont. 0.007  0.002
Hd 7.1 34 1.0 12 9 79 Clay Kaoli. 0.008  0.075
Ms 6.6 20 0.8 10 20 70 Clay Mixed 0.004  0.041
*soil:water = 2 :1
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Table 2 Adsorption of Pb and Cd and its concentration rest in solution as affected by soils with
different cation exchange capacity, pH and concentration

Treatments Pb-adsorption Kd”  Pb rest in solution Cd-adsorption Kd Cd rest in solution
(%) (%) (mg L) (%) (%) (mg L7

C.E.C. (E)

(cmolc kg™)

20 79.77b¥ 3.94 - 59.72¢ 1.48 -

34 89.02a 8.10 - 68.49b 2.17 -

41 89.64a 8.65 - 71.73a 2.53 -
F-test EEE) - etk _
pH (P)

3 71.18c 2.46 - 44.87¢ 0.81 -
5 87.96b 7.30 = 70.62b 2.40 =
7 92.30a 11.89 - 71.18b 2.46 -
9 93.12a% 13.53 - 79.93a" 3.98 -
F-test EXT] _ sk _

Concentration (C)

(mg L™)
10 91.38a 10.60 0.86 82.28a 4.64 1.7
20 89.25b 8.30 2:15 76.05b 3.17 4.79
30 86.74C 6.54 3.98 63.08C 1.70 11.08
40 86.71c 6.52 5.32 64.58C 1.82 14.17
50 86.86¢C 6.61 6.17 47.25d 0.89 26.37
F-test Hokok - = gesng _ _
ExP Hokok - - sekok = _
E X C Hkosk — s sk s -
PxC ook - _ ok _ _
ExPxC kK w . sofesk _ _

adsorption coefficient value (www://ecb.jrc.it/DOCUMENTS/Tesling—Methods/ANNEXV/C19web2001.pdf)
value with the same letter in the same column are not significantly different at P<0.001 by LSD
partial adsorption resulting of precipitation at pH > 8 (Stumm & Morgan. 1970)

= not determined
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Fig. 1 Adsorption of lead and cadmium as
affected by C.E.C. and pH interaction
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Y = Adsorption Lead/Cadmium (%), X = pH/concentration of lead or cadmium solution/C.E.C. of soil,

Fig. 2 Interaction between lead or cadmium adsorption and pH of lead or cadmium Solution (a, d)/
concentration of lead or cadmium (b, )/C.E.C. of soil (c, f), respectively
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