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Study on adsorption characteristics of calcium ions on modified peanut shell
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Abstract

ic and equilibrium characteristics of adsorption were investigated in the uptake of calcium ions, and fourier trans-

Modified peanut shell was used to adsorb calcium ions from water to reduce hardness. The kinet-

form infra-red (FTIR) analysis was employed to characterize the adsorbent. Results showed that 85% of the up-
take by the modified peanut shell occurred in 45 min, and the adsorption equilibrium was obtained within 4 h,
which was well described by a pseudo-second-order kinetic model. The equilibrium adsorption was effectively de-
scribed by Langmuir adsorption isotherm. Furthermore, the adsorption increased when pH increased from 2 to
12, and a significantly high adsorption was caused by strong basicity. In fixed-bed column adsorption, the break-
through curve was well fitted by the Thomas model. According to the FTIR analysis, the high content of unsatu-
rated structures (C=C, C=0) and C—O groups in modified peanut shell contributed to the adsorption of cal-
cium ions significantly.
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A1
Adsorption of Ca’" on peanut

shell and its modified products
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Fig.2 FTIR analysis of peanut

shell and its modified products
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Fig.3 Adsorption kinetics of Ca’* by

NaOH-modified peanut shell

KRR (0.95) w5 F 1 — GO B 3 g 2 R OF B
AR 7 L T L 0L il £ B 3 S 5 A e
(F2) o R RT DA W, i — 900 [t 8 ) = 5 7% fig
5 R T 3 26 E AR AE A S R X Ca® " I I BR 5
L3 I O B o 6 5 ) B Ca” " WRIEEA R K E R

&£ 1 293 K R HEEFRHN Ca’* IR 3 71 F4ER S 4
Table 1 Adsorption kinetics parameters for Ca’*

adsorption on modified peanut shell at 293 K
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Fig. 4 Effect of pH on the adsorption of Ca™" on
modified peanut shell
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Fig.5 Adsorption isotherms of Ca’* on modified peanut shell
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Fig.7 FTIR analysis of modified peanut shell

and its Ca’" -loaded form
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