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Removal of Lead (ll) by Using Silica Produced from Rice Husk Ash and
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Abstract

In this research, a study on the optimum conditions of silica extraction from rice husk ash was investigated. The
effects of acid concentration, temperature and combustion time were studied. It was found that the optimum

conditions included 2.0 mol. L™ hydrochloric acid concentration at 600°C with 4.0 hrs combustion time. The
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content of silica was found to be 98.34 % w/w detected by X-ray fluorescence spectrometer and CHNS/O
analyzer. The obtained silica was chemically modified with 3-[2—(2-aminoethylamino)-ethylamino]-propyl-trimethoxy
silane (AEAEPTMS) and then characterized by FT-IR spectrum which showed the additional peak at 3372 cm™
corresponding to NH_ (stretching). The removal of lead (lI) from wastewater sample by batch and column methods
and by using atomic absorption spectrometry was carried out. The results showed that the optimum pH ranges for
quantitative removal of lead (Il) and the time required for adsorption equilibrium were 4.0-6.0 and 30 minutes,
respectively. After being applied the optimum condition founded from the research to obtain the maximum
adsorptive capacity of lead () from batch and column methods by using Freundlich adsorption isotherm, It was
found that silica produced from rice husk and chemically modified with AEAEPTMS had maximum adsorption of
lead (I1) at 86.84 and 88.23 mg.g-1 by batch and column methods, respectively. This chemically modified silica to
was applied remove lead (Il) from wastewater of nielloware factory in municipal area Nakhon Si Thammarat
province and science center Nakhon Si Thammarat Rajabhat University. It was found that the efficiency of lead

removal from wastewater was 99.42% and 90.99 %, respectively.

Keywords: 3-[2-(2-aminoethylamino)-ethylamino]-propyl-trimethoxy silane, silica, lead (1), rice husk ash adsorption

isotherm, atomic absorption spectrometry
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Percentage of extractive silica from rice husk ash with different conditions

% SiO, (by weight)

Concentration of HCI (mol/L)
(burned temp 600°C and
burned time 4 hr)

Burned temp (°C)
(concentration of HCI 2.0 mol/L
and burned time 4 hr)

Burned time 4 (hr)
(concentration of HCI 2.0 mol/L
and burned temp 600°C)

1.0 84.65°+1.39 200
2.0 96.57°+1.57 400
4.0 96.77°+1.47 600
6.0 96.93°+1.02 800
8.0 97.23°+1.16 1000

60.10°+2.15 2.0 71.97°%1.80
83.74°+3.05 4.0 98.34°+1.04
97.80°+1.35 6.0 97.96°+1.70
97.22°+2.26 8.0 98.19°+1.54
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Mean = S.D. with different suberscripts in the same column are significantly different (p<0.05)
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Figure 2 FTIR spectra of silica produced from rice
husk ash (SRHA) and silica produced from
rice husk ash and modified with AEAEPTMS
(SRHA-AEAEPTMS)
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Figure 3 Effect of contact time on adsorption of lead
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Figure 4 Effect of pH variation on lead adsorption
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Figure 5 Break-through curve of lead

Adsorbents Linear equation R® Adsorption capacity; K (mg/g)
SRHA Y = 0.0549 + 0.9387 0.9784 8.68
SC Y = 0.0078 + 1.3477 0.9177 22.27
SRHA-AEAEPTMS Y = 0.0251 + 1.9238 0.9023 86.84
SC-AEAEPTMS Y = 0.0723 + 1.9742 0.9674 94.23
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Table 3 Percentage of lead removal from wastewater by using SRHA-AEAEPTMS as adsorbent

Concentration of lead (mg/L)

Wastewater sample

Before flow through column

Removal (%)
After flow through column

Wastewater sample 1* 36.52+0.75

Wastewater sample 2** 8.63+0.96

3.29+0.46 90.99+0.51

0.05+0.01 99.42+0.37

* Wastewater from heavy metal analysis laboratory of science center Nakhon Si Thammarat Rajabhat University

** Wastewater of nielloware factory in municipal area Nakhon Si Thammarat province
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