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Abstract
This research aimed to study adsorption of lead (Pb?") using rice husk (RH) and modified rice husk (MRH)

which used Alkali-Acid modification with sodium hydroxide solution and citric acid in combination with heat as
a catalyst. All experiments were carried out in the batch technique. Studied adsorption factors consisted of
pH, contact time, initial Pb* concentration, and temperature. The results of all factors were used to study
adsorption mechanisms (adsorption isotherms, adsorption kinetics, and adsorption thermodynamics) and
desorption. The results discovered that the optimal condition was pH 5, contact time 120 min, 50 mg/l of
initial Pb2* concentration, and 30°C. In this condition, the adsorption capacity was 2.98 mg/g and 3.06 mg/g.
The results indicated that adsorbed Pb?" was in form of monolayer on both adsorbents. Moving of Pb*"
passed liquid film and intra-particle diffusion controlled the adsorption rates. The adsorption was spontaneous
reaction and exothermic reaction. Moreover, the results of desorption presented that desorption capacity of
rice husk was low while desorption capacity of modified rice husk was high. Thus, spent rice husk should be

deposited in the secure landfill while spent modified rice husk should be released Pb?" for recovering.

Keywords: lead, adsorption, rice husk
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Figure 1 Characteristics of surface area in SD and MSD of adsorption using SEMat times 500 magnification
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Figure 2 Characteristics of configuration in RH and MRH of adsorption using X-ray
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Table 1 The parameters oflangmuir Freundlich Temkin and Dubinin-Radushkevis for RHadsorption.
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langmuir Freundlich Temkin Dubinin-Radushkevis
temp. Q. K. R? Ke n R? K; b R? Qq E R?
(°C) | (mglg) | (L/mg) (L/g) (mg/g) | (kJ/mol)
30 2.98 0.42 0.97 2.03 5.76 024 | 6.71 | 032|017 | 1.36 0.04 0.31
45 3.17 0.51 098 | 2299 | 7.33 0.15 | 556 | 0.36 | 0.33 | 1.39 0.01 0.26
60 3.60 0.47 0.98 2.03 4.27 0.34 | 15,51 | 0.82 | 0.28 | 1.37 0.01 0.20

Table 2 The parameters oflangmuir Freundlich Temkin and Dubinin-Radushkevis for MRHadsorption.

langmuir Freundlich Temkin Dubinin-Radushkevis
temp. Qn K. R? Ke n R? K; b R? Qg E R?
(°C) | (mglg) | (L/mg) (L/g) (mg/g) | (kJ/mol)
30 3.06 0.20 0.87 1.36 2.20 0.33 | 552 | 043|022 | 164 | 0.0004 | 0.47
45 3.06 0.21 0.87 1.37 2.20 0.33 6.04 | 012 | 0.21 | 4.481 0.0007 | 0.05
60 2.50 0.30 0.96 1.24 3.45 058 | 6.75 | 0.32|0.32| 1.19 | 0.0005 | 0.09
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Table 3 Pseudo-first-order, Pseudo-second order and Intraparticle diffusion constants for adsorption of lead

on Rich Husk and modified Rich Husk.

Concentration Pseudo-first-order Pseudo-second-order Intraparticle diffusion

(mglL) K, Je R? K, Je R? Kid C R?
(min™") | (mg/g) (mg/g*™™") | (mg/g) (mg*m"99)

50 RH 0.01 2.04 0.92 6.97 0.02 0.99 | 6.98 3210 | 0.88

100 RH 0.04 1.37 0.97 8.25 0.02 0.99 | 5.56 31.67 | 0.56

50 MRH 0.01 1.03 0.63 7.96 0.03 0.99 | 9.49 61.41 0.89

100MRH 0.01 1.37 0.50 9.28 0.13 0.99 | 8.48 65.48 | 0.66
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