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Adsorption properties of Cr(VI) by modified biomass materials
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Abstract: Paulownia peel, reed and peanut leaf were chemically modified with citric acid by using sodium
hypophosphite monohydrate (NaH,PO,-H,0) as a catalyst in N,N-dimethylformamide (DMF) to obtain biosorbents. The
effects of pH of Cr(VI) solution, initial concentration of Cr(VI), adsorption time on the adsorption efficiency of Cr(VI) in
aqueous solution were investigated. Fourier transform infrared spectroscopy were used to characterize the molecular
structure and its chemical bond of the adsorbent. The results show that, when pH value is 2 and the initial concentration
of Cr(VI) is 30mg/L, three biomass materials have superior adsorptive properties. The adsorption processes achieves
equilibrium within 120 min and are found to be well described by the pseudo-second order adsorption kinetics. The
maximum adsorption efficiencies of Cr(VI) by modified paulownia peel, reed and peanut leaf are 96.78%, 91.85% and
89.63%, respectively. Among these biosorbents, the modified paulownia peel has the highest adsorption quantity.
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Fig. 1 FTIR spectra of biomess materials before and after

modification (3): (a) PP and EPP; (b) RE and ERE; (c) PL and

EPL
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Fig. 5 Simulated results of pseudo second-order kinetics: (a)

Biomass without modification; (b) Biomass with modification
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Table 1 Pseudo first-order kinetics parameters of Cr(VI)

adsorption
Biosorbent Kinetics parameters of pseudo first-order
Ky/min™' ge/(mg-g ™) R?

PP 0.050 4.926 0.681

EPP 0.040 5.558 0.881

RE 0.039 5.012 0.869

ERE 0.049 5.188 0.801

PL 0.053 4.148 0.795

EPL 0.036 4.576 0.878

F2  Cr(VDWMHE 23 %S5

Table 2 Pseudo second-order kinetics parameters of Cr(VI)

adsorption
Kinetics parameters of pseudo second-order
Biosorbent

K/(gmg 'min")  g/mgg') R
PP 0.0088 5.892 0.991
EPP 0.0069 6.610 0.994
RE 0.0070 6.033 0.991
ERE 0.0084 6.177 0.992
PL 0.0116 4.903 0.995
EPL 0.0070 5.575 0.991
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