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ABSTRACT

TE 133858

The objectives of the study on removal of lead contaminated in wastewaler by clayey soils
werc to determine factors affecting on lead adsorption by clayey soils and to fine the cftectively
appropriated condition of Pb-adsorption. The studies were devided into 3 parts: Experiment 1, studies
the affects of 3 clayey soils with CEC of 40 34 and 20 me/100 g., 5 ratios of soil and Pb-solution of
1125, 1:50, 1:75, 1:100, and 1:125 g/mL., with/without mixing soil with Pb-solution, and 3 pH values
of 3 and 7 (with aluminum sulfate) and 7 (without aluminum sulfate) on the Pb-adsorpton at 6 mg/L.
concentration. The experiment was arranged as 4x5x2x3 factorial in a completely randomized design
with 3 replications. Experiment 2, studics the affects of 3 clayey soils with CEC of 40, 34, and 20
me/100 g. with varied levels of initial Pb concentration of 10, 20, 30, 40, and 50 mg/L with pH levels
of3,5 7,and 9 respectively on Pb-adsoption. The experiment was arranged as 3X5X4 factorial in a
Completely randomized design. Experiment 3, study the modify burned soil adsorbed lead using 5
contact times between the baked soils and the solutions at 30, 60, 120, 180, and 240 minites, 3 gerps of
soil particles size of <2, 2-5, and 5-8 mm. and 5 ratios of the burned soil and the solution investigated Pb-
adsorption at the concentration of 10 mg/L. The experiment design was a factorial 5x3x5 in a completely
randomized design.

The first experiment indicated that the soils with high and moderate cation exchange
capacity levels adsorbed significantly more Pb than the soils with low cation exchange capacity
(P <0.001). All tested soils adsorbed Pb by the average of 99 % by reducing Pb from 6 to 0.02 mg/L.
The highest Pb-adsorption was found at the ratios of 1:50 and 1:25 g/mL. by reducing Pb less than
0.04 ppm or 99 % of Pb was adsorbed. Only The ratio of 1:25 was significantly different from other
ratios. Among mixing and unmixing soil with Pb-solution, the significant Pb-adsorption was
obtaincd in the treatment of mixing the soil with Pb-solution (P < 0.001). Moreover, at pH 7
a significant increasc in Pb-adsorption, amounted to 99.9 %, was observed while pH 3 the adsorption
was 97.2 % (P <0.001).

The second experiment resulted that the efficiency of removal Pb increased when the pH
incrcased. The efficiency of removal Pb the most increased at pH 7-9. The investigation of CEC of
clayey sotls, it was found that the high and medium of CEC adsorbent Pb by 83.33% was
statistically significant more cfficient that the low CEC which adsorbed 79.77% (P < 0.01). The
results show that the cfficicncy of clayey soils as adsorbent decreased when the Pb concentration
increased. The Pb-adsorption was decreased from 91.38 to 86.86% when Pb-concentration was
increased from 10 to 50 mg/L. However, Pb-concentration after was detected in treated water sample
athigh levels exceeding the effuent water standard.

The third experiment resulted that the efficiency of Pb-adsorption were depend upon contact
time, soil particles size, and ratio of the burned soil and the solution. An appropriate adsorption
condition was 240 minites of contact time, <2 mm. of particles size, and 1:25 g/mL. of soil —solution

ratto which the highest adsorption by 99.73%.





