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Preparation and Application of a New
Porous Fibre Sorbent in Heavy Metal Removal
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Abstract: A new porous jute leaf fibres (JLF) sorbent was prepared by soxhlet extraction using chloro-
form/n-butyl alcohol (1 : 1). The JLF sorbent showed a high Cd(II) sorption capacity (198. 79 mg/g) .
due to its porous structure with maximal exposure of functional groups. The sorbent could be well conduc-
ted in a wide pH range of 5~8. The removal efficiencies of Cd(ID) kept over 86 % in the presence of Ca(Il)
or Mg(II) with concentrations of 60 times higher than Cd(II). Significantly, JLF kept a high sorption effi-
ciency of 97% and structural stability after five cycles. The heavy metals in actual industrial effluent could
be efficiently removed, especially, the concentrations of Pb(I), Cd(II) and Cr(VI) decreased below 0. 001
mg/L with a low sorbent dosage of 2 g/L.. The sorption mainly occurred between metal ions and carboxyl
groups, determined by FTIR and XPS methods.
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Fig.1 SEM image of JL. (a) and JLF (b) (inset is the
photograph of JLF). N, sorption-desorption curves
(¢) and FTIR spectra (d) of JL. and JLF. The sizes
of JL. and JLF are 80 mesh
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Fig. 2 Effect on Cd(Il) sorption: (a) JLF particle size
(pH = 6, T = 303 K. C, = 80 mg/L), (b)
pH (T = 303 K, C,= 40 mg/L), (c) temper-
ature (pH = 6, C,= 80 mg/L), and (d) water
hardness (pH = 6, T = 303 K, C,= 40 mg/
L, twnsee = 12 hyand m/V = 1 g/L)
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Tab.1 Thermodynamic parameters for Cd(II) sorption on JLF

7K MG/ AS/ AHY/
' (kI +mol™") (K +mol ™t « K™ (kI + mol™!)
293 —5.168 0.107 26.432
298 —5.654
303 —6.158
308 —6.676
313 —17.356
80
70 140( (b)
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Fig. 3 (a) Time-dependent Cd(II) sorption on JLF

(pH =6, T = 303 K, C,= 40 mg/L or 80 mg/L,
and m/V = 1 g/L) and (b) sorption isotherms
(pH = 6, tepuee= 12 hy, and m/V = 1 g/L)
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Tab. 2 Constants of kinetic models
Co/ Pseudo-first-order Pseudo-second-order
-0
(mg+ L1 k1{ Qe.cal/ R ko / ‘ Qe.cal/ R
(Le+min ) (mg+g b (gemg !+ min 1) (mge+g b
40 0.028 8 37.43 0. 989 0. 000 65 45. 96 0.989
80 0.032 8 62.15 0.986 0.000 53 73.00 0.992
=3 ZERMSH
Tab.3 Parameters of isotherm models
Langmuir Freundlich
T/ /
K I K 2 R K : 2
(mg+L 1) - R g ¢ e R
293 138. 57 0. 080 0.951 0.057~0. 331 24.03 3.45 0. 787
303 164. 40 0.086 0.976 0.053~0. 315 28.19 3.12 0.877
313 198. 79 0.108 0.959 0.043~0. 268 37.14 3.22 0. 900
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spectra, and high-resolution XPS scans of N1s and Cd3d
() and (d) Ols of JLF before and after Cd(II) sorption
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Tab.4 Actual melting effluent treatment by JLF

Dosage/ Concentration /(mg + L™1)
(g« LD Pb Cd Zn Mn Ni Cu Cr Fe
0 2.375 4,284 198. 25 11.33 4.025 8.226 0.038 11. 443
1 0.022 0. 086 117. 30 9.41 3. 843 7.006 <20. 001 <0. 01
2 <0. 001 <20.001 64. 65 7.92 2.752 6.021 <0. 001 <0.01
3 <20.001 <20.001 35.77 5.82 1.992 5.832 <20.001 <C0.01
4 <20.001 <20.001 15. 30 3.03 0. 817 3.965 <20.001 <C0.01
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