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1- Adsorption on activated carbons
2- Precipitation

3- lon exchange resins

4- Membrane filtration
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1- Pseudo-second order kinetic
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2- Slow Pyrolisis

3- CHN elemental analyzer, Leco

2- Scanning electron microscope, SEM

5- VEGA/TESCAN-LMU

6- Fourier transform infrared spectrometer spectrum,
FTIR Perkin Elmer
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2- Langmuir
3- Freundlich
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1- Atomic Absorption Spectrophotometer Varian
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1- Pseudo-first order kinetic model

2- Pseudo-second order kinetic model
3- Simple elovich model

4- Power function equation model

5- Standard Error
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Table 1. Isotherms and their linear relationships.
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Table 2. Adsorption kinetic equations.
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Table 3. Measured parameters in olive biomass and biochar.
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Figure 1. Scanning electron microscope images of olive biomass and olive biochar.
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Figure 2. Fourier transform spectroscopy.
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Figure 3. The effect of time on the removal of lead.
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Figure 4. Effect of pH on the removal of lead ions.
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Figure 5. Absorbing the effects of lead ions at a concentration of 150 ppm and pH 5.
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Table 4. Parameters and correlation coefficients adsorption isotherm models of lead.
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Table 5. Comparison with other adsorbent capacity of the adsorbents of the present study Lead adsorption
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Table 6. Models of sorption Kinetics parameters of olive biomass and biochar.
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Abstract

Background and Objectives: Nowadays, due to the impact of contaminants on the general
health of living organisms and humans, it is essential to identify toxic pollutants removal from
water sources. At present, using low-cost locally-available wastes such as biochar has become
commonplace as a cost-effective alternative to costly methods to remove heavy metals from the
water environment. The main objectives of this study were to assess the Pb sorption from water
solutions by the biochar derived from olive kernel, the effect of contact time, solution reaction,
the initial solution concentration, the sorbent levels, the isotherms and the kinetic of Pb removal
process.

Materials and methods: The biochar was produced from olive kernel produced by injecting
nitrogen gas at a temperature of 600 °C for one hour under oxygen-free conditions. The biochar
properties were determined using Scanning Electron Microscope (SEM), Fourier Transform
Infra-Red Spectrometer Spectrum. The carbon, nitrogen and hydrogen contents and specific
area were determined using CHN Elemental Analyzer and Methylene-blue, respectively. The
effects of contact time (from 0.5 to 16 hours), solution pH (from 2 to 8), sorbent contents
(from 0.2 to 10 g.lit") and Pb concentration (from 25 to 2500 mg.lit") on Pb removal from
water solution were studied. The sorption isotherms was studied using Langmuir and Freundlich
isotherms.

Results: Based on results, cation exchange capacity of olive kernel biochar and olive biomass
were 57.42 and 8.12 Cmol kg, respectively. Specific surface for olive kernel biochar and olive
kernel biomass were 13.2 and 3.92 m* g, respectively. The results obtained from SEM
confirmed that the produced biochar had more pores than olive kernel biomass. Carbon
percentage in the produced biochar was 1.5 times higher than that of olive core biomass. It was
observed that 31 to 71% of total Pb was removed from water solution by amended biochar
during the time. The maximum sorption was observed after 8 hours. The amount of lead
adsorption increased by increasing the pH of the solution to about five and then decreased. The
optimum sorbent content for used biochar was 4 g lit*. The results showed that biochar
adsorption of lead ions follows Langmuir isothermal model. The results of kinetic models
showed that, the adsorption of lead corresponded to the kinetic model of the pseudo-second-
order equation (R2 =0.99).

* Corresponding Author; Email: amir-delavar@znu.ac.ir
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Conclusion: Considering Considering the economic aspects of olive kernel biochar production,
it is recommended as a suitable, efficient and inexpensive adsorbent for lead removal. These
findings can provide useful information for environmental management with respect to Pb
removal, especially around Pb-processing factories and polluted areas of Zanjan province.

Keywords: Adsorption isotherm, Contamination water resources, Kinetic models, Langmuir,
Olive biomass
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