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Abstract

Heavy metal pollution in water sources is a great environmental issue worldwide. In this line,
Cd(II) is considered to be one of the top toxic heavy metals because it is a threat not only to
plants, but also to humans. Accordingly, development of new strategies for removal of Cd(II) is
of great importance for scientists. This study could be divided 1nt0 three overall sections: 1)
synthesis and characterization of fibrous mesoporous silica KCC™', 2) surface modification and
characterization of trlamrne functionalized KCC' (TA-KCC ) 3) investigation of the
applicability of TA-KCC™' as an adsorbent for the removal of Cd(II) from aqueous solution via
adsorption method. Synthesized materials were analyzed and investigated by FTIR, FESEM,
and N, adsorption-desorption isotherms. In order to investigate adsorption features and
determine the better adsorption capacity for TA-KCC™, adsorption conditions such as pH,
adsorbent dosage, initial concentration of pollutants, and contact time were monitored and
optimized. Then, to investigate and predlct the adsorption properties and adsorption mechanism
of Cd(II) by synthesized TA-KCC™', various nonlinear kinetic and isotherm models were used.
Theoretical parameters obtained from experimental data revealed that the adoptlon of Cd(II)
cations by TA-KCC' follows the Langmuir isotherm model with the maximum adsorption
capacity of 378 mg g' under optimum conditions (pH=7.0; adsorbent dosage=5.0 mg;
time=300 min; temperature=298 K). The results of this study showed that the novel adsorbent
reported in this study possesses the high potential for adsorptive removal of Cd(I) from
aqueous solution. Also, biodegradability, designability, and high adsorption capacity of this
adsorbent may be promising for similar research in the field of adsorption pollutants in the
future.

Keywords: Fibrous Silica KCC™, Surface Modification, Adsorption of Toxic Metals, Langmuir
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Table 3. Comparison of TA-KCC™ adsorbent performance with reported adsorbents for

Cd(II) removal from aqueous media

Year Reference Metal Adsorbent Adsorp(t;)gl;gc)ap acity
2009 Heidari et al. Cd() NH_ -MCM-41 18.25
2013 Yang et al. Cd(I) NH,-MS 51.81
2015 Karthik and Meenakshi Cd(I) PGC 14.33
2015 Anbia et al. Cd(1m) MDA-magMCM-48 114.08
NH,-functionalized
2017 Wang et al. Cd(I) Z+-MOFs 177.35
2017 Thakur et al. Cd(1m) PEI/MCM-41 156
2018 Kataria and Garg Cd(I) EDTA/ Fe;04/SC 63.3
2018 Alizadeh et al. Cd(1m) EDTA/Chitosan/TiO, 209.205
2018 Zhou et al. Cd() PG/L/SA 79.88
2019 Wu et al. Cd(1) P-MCS 71.53
2019 Zhang et al. Cd() MCS-MA-TEPA 251.22
2020 Soltani et al. Cd(1) TA-MSMs 251.67
2020 Shirzadeh et al. Cd() TiOyand Y-AL,O3 3.348
2020 Khan et al. Cd(1) MoS,/MBC 139
2020 Bao et al. Cd(m) Fe;0,4/Si0, and GO 128.2
EDA-MAH-APTES-
2020 Yang et al. Cd(1m) NPSi 210.01
2020 Shafiof and Nezamzadeh- cd( NCP-DTPA 138.9
Ejhieh
2020 Naushad et al. Cd(1m) TATS/AC 177.3
2020 Ain et al. CddI) HAp/Fe;O4/bentonite 310.36
2020 Dev et al. Cd(1m) CFCCP-COOH 108.42
2020 This research CddI) TA-KCC-1 378
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