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Abstract

This research studied adsorption of Nickel (Ni**) by rice husk and modified rice husk by the Alkali-Acid Modification.
The adsorption factors studied were the acid — base , contact time and temperature. Moreover, we studied adsorption
in isotherm thermodynamics, kinetics and also desorption.

The optimum condition for adsorption was pH 5 with a contact time of 60 minutes and the initial concentration
of Nickel was 50 mg/I of 30°C, in which conditions, the adsorption capacity was 2.80 and 3.20 milligrams per liter,
respectively. The results of the study conducted by the mechanism of adsorption isotherms that's match with the
Langmuir equation, the adsorption of monolayer, Kinetic match to Pseudo Second Order Reaction to absorption the
second stage, get diffusion within the pores volume and equilibrium. Reaction can occur by itself. That's an
Exothermic Reaction. The results of the desorption study showed that rice husk and modified rice husk perform the
desorption when the concentration of nitric acid solution of 1.5 M is 22.99% and 29.19% respectively. After the study

of desorption, material should be safely landfiled because of its low effect on the environment.
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Figure 1 Characteristics of surface area in RH and MRH of adsorption using SEM at 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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Figure 3 FT-IR spectra of RH and MRH
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area volume diameter
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Figure 6 Effects of initial Ni** concentration on adsorption

capacity of RH and MRH
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Table 2 The parameters of Langmuir Freundlich for RH adsorption.

Langmuir Freundlich Temkin Harkins-Jura
temp. Q K (L R? K. n R’ KT (L/g) b R’ A B R’
(°c) | (mg/g) | mg) (glL)
30 2.80 1.25 0.828 1.04 1.57 0.925 3.34 0.25 0.616 0.46 2.83 0.682
45 1.78 0.94 0.945 1.25 1.68 0.764 2.27 0.41 0.477 0.47 2.31 0.788
60 1.74 0.93 0.925 2.08 1.34 0.874 1.96 0.61 0.561 0.26 6.37 0.214
Table 3 The parameters of Langmuir Freundlich for MRH adsorption.
Langmuir Freundlich Temkin Harkins-Jura
temp. Q K, R? K. n R’ KT b R’ A B R?
(°c) | (mglg) | (L/mg) (9/L) (Lig)
30 3.20 0.36 0.969 1.55 2.20 0.747 3.98 0.30 0.416 0.73 0.51 0.557
45 1.72 1.69 0.955 1.59 3.27 0.623 5.34 1.13 0.238 0.67 1.07 0.694
60 2.54 0.05 0.954 2.18 3.05 0.525 4.58 1.04 0.321 0.35 4.50 0.858
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Table 4 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 q R K, a R ., c R
(min™) | (mglg) (mg/g*™") | (mglg) (mg*"""*)
50 RH 7.40 0.06 0.989 39.84 0.007 0.998 3.32 123.19 0.155
100 RH 26.75 0.18 0.977 80.66 0.002 0.999 0.66 61.24 0.014
50 MRH 1.65 0.01 0.975 41.49 0.007 0.998 3.82 171.62 0.118
100MRH 26.95 0.14 0.993 83.33 0.002 0.998 0.53 35.82 0.008
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