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Adsorption of Lead and Cadmium Contaminated
Raw Water by Clayey Soil
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Abstract

The study on removal of Pb and Cd in raw water by using clayey soil aimed to use baked clayey soil to
remedy Pb- and Cd-contaminated water less than the standard value of wastewater and drinking water. The
experiment was done in synthetic Pb—and Cd-contaminated water of 10 mg L. The experiment was divided into
two parts. The first experiment was to study the adsorption of Pb and Cd by using Tha Rau soil series baked at
100, 200, 300, 400, 500, 600, 700, 800, 900, 1,000, 1,100, 1,200 and 1,300 C respectively. The result indicated that
soil baked with higher temperatures adsorbed lessen Pb and Cd. The second experiment aimed to determine the
effects of contact time, soil particle size and the ratios of soils to solutions on Pb and Cd adsorption. The baked
soil at 800  C was used to determine. The experiment was arranged in 5x3x5 factorial in completely randomized
design. Five contact times between the baked soil and the solution at 30, 60, 120, 180, and 240 minutes, three
groups of soil particles size included <2, 2-5 and 5-8 mm and five ratios of soil and solution of 1:25, 1:50, 1:75,
1:100, and 1:125 g:mL were tested. The results revealed that the extension of the contact time caused significantly
(P<0.05) increase in the adsorption of Pb and Cd. At the contact time of 240 minute adsorbed highest Pb by
85.20% and Cd by 55.65%. On the contrary, the adsorption of Pb and Cd was decreased significantly (P<0.05)
when soil particles size was increased. The soil particle size of <2 mm adsorbed highest Pb and Cd amounted to
79.85% and 47.39%. The adsorption of the both metals was increased significantly (P<0.05) when the higher ratios
of soil and solution were used. The highest Pb and Cd adsorption amounted to 82.40 and 65.48% were obtained
in the ratio of 1:25 g:mL. However, all factors used in the experiment i.e. contact time, soil particle size and ratio
of soil to solution adsorbed the two metals at the initial concentration of 10 mg L™ did not lesser than the standard
value of essluent water and drinking water.
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Table 1 Adsorption of Pb and Cd by burned clay as affected by different burned temperatures

Burned Pb- adsorption Pb rest in solution Cd-adsorption  Cd rest in solution
Temperature ( C) (%) (mg L™ (%) (mg L™
100 93.00a" 0.7 91.33a 0.88
200 92.59a 0.74 88.91a 1.11
300 92.26a 0.774 86.23ab 1.37
400 90.38a 0.961 80.48b 1.95
500 90.75a 0.925 61.43C 3.85
600 89.00ab 1.092 59.08C 4.17
700 87.08ab 1.298 49.55d 5.05
800 86.00abc 1.394 37.98¢ 6.20
900 84.32abc 1.568 27.75f 22
1,000 78.97bcd 2.102 22.52¢ 7.74
1,100 76.29cd 2.371 18.70h 8.12
1,200 73.13d 2.687 14.55h 8.54
1,300 72.93d 2.702 13.19h 8.68
F-test * =% * -

" value with the same letter in the same column are not significantly different at 5% by DMRT

2/

= not determined
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0.05) SaiRuszaz e EuREann 30 1 60, 120,
180 WAz 240 W V‘fﬂﬁ’migﬂamﬁmﬁmm 26.13
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Table 2 Adsorption of Pb and Cd and its concentration rest in solution as affected by different
contact time, particle grain size and the ratios of soils to solutions
Pb-adsorption Pb rest in solution Cd-adsorption (q rest in solution
Treatments .
(%) (mg L7 (%) (mg L™
Contact time (C)

(min.)
30 46.98¢" 5.30 26.13¢ 7.38
60 56.91d 4.30 34.71d 6.52
120 74.72¢ 2.52 42.51¢ 5.74
180 82.72b 1.72 49.07b 5.09
240 85.20a 1.48 55.562 4.43
F-test * =¥ s -
Particle grain size )
(mm)
<2 79.85a 2.015 47.39a 5.261
2~5 65.96b 3.404 41.02b 5.898
5-8 62.11c 3.789 36.43¢ 6.357
F-test 2% ~ o -
Ratio of soil:sol. (R)
(g:mL)
1:25 82.40a 1.76 65.48a 3.45
1:50 74.45b 2.55 49.43b 5.05
1:75 64.79¢ 3.52 37.09¢ 6.29
1:100 64.70c 3.53 31.01d 6.89
1:125 60.18d 3.98 25.06e 7.49
F-test * - # _
Cx 8§ ¥ = * -
CxR * = ns” -
S xR * - * =

CxSXR o =~ * =
" value with the same letter in the same column are not significantly different at 5% level by DMRT

" s = not significant

* = not determined
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(c) Y = 33.9438 + 0.4546X - 0.001X? (R*= 0.51)
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AINRIGY d’mmﬁ@!@aﬂmeﬁmwifuﬁﬂﬁdm
maﬁmmﬁumsazmmgﬂ@Lﬁmuﬁﬁﬂﬁwamnﬁq@
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(Fig. 1)
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(d) Y = 3.5097 + 3037.5X - 37266X° (R*= 0.57)
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120

80

80

LW 0 WODm Do
o

00 osnoomoo

40

E

Pereent Adsorption Y

@ Observed

20 TIME

0 IDESROUNY 0 OIDmO  0on

o Quadratic

0 TIME
0 100 200 300
Time (min.) X

(f) Y = 23.2288(e)**™ (R? = 0.31)

WG Y = n1igadaazna/ueaiion (%), X = dassIuTasduHdeR IRz Az MM TauAa LN/ Nl

LUWIABHNNA/ IRIRURRVIAUHITUATREA LAz NI aLAaLlus @ WEaY

U U
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