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Application of Reused Powdered Waste Containing Aluminum Oxide on the
Treatment of Cr(VI)
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ABSTRACT : In this research, the removal capacity of Cr(VI) by the reused powdered wastes (RPW) containing aluminium oxides was
studied. As a pre-treatment process for the preparation of calcined wastes, calcination was conducted at 550C to remove organic fraction
in the raw wastes. In order to study the adsorption trend of Cr(VI) ions from aqueous solutions, the pH-edge adsorption, adsorption
kinetic and adsorption isotherm were investigated using a batch reactor in the presence of four different background electrolytes(NOs’,
COs*, SO.%, PO;). Cr(VI) adsorption was greatly reduced in the presence of SO, and PO over the entire pH range. Meanwhile the
inhibition effect by NO;” and COs> was relatively lower than that by SOs~ and PO,”. Cr(VI) adsorption was maximum around pH 4.5
in the presence of NO; and COs”. As the concentration of background electrolytes increased, Cr(VI) adsorption decreased. This result
mightly suggests that adsorption between the surface of RPW and Cr(VI) occurs through outer-sphere complex. Cr(VI) adsorption onto
the RPW was well described by second-order kinetics. From the Langmuir isotherm at initial pH 3, the maximum adsorbed amount of
Cr(VI) onto the RPW was 11.1, 10, 3.3, 5 mg/g in the presence of NOs, COs*, SO, and PO, respectively.
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Fig. 1. XRD pattern for RPW.
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Table 1. Physicochemical characteristics of reused powdered

waste (RPW)
pH 8.91
pHpze 7.34
Al content (mg/g) 147.47
Specific surface area (mz/g) 175.5
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Fig. 2. Adsorption of 10 mg/L Cr(VI) onto the RPW in the presence of different background electrolytes as a function of pH.
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Fig. 4. Adsorption of 10 mg/L Cr(VI) onto RPW in the pre-
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tion of time.
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Table 2. Adsorption kinetic constants for Cr(VI) on RPW at
different background electrolytes

0.005 M electrolytes 0.2 M electrolytes

Electrolytes ) 5 ) )
k(g/mg - min) q«(mg/g) R |k(g/mg - min) g«(mg/g) R

NOy’ 16.7 50 0999 208 2.0 0.999
CO5” 76.5 33 1 41.15 0.9 0.996
PO 17.8 0.12 0860 1537 044 03813
S04~ 66.4 0.56  0.999 - 0.052 0.901
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Fig. 6. Adsorption isotherms of Cr(V) by RPW (pH 4.5).

Table 3. Adsorption isotherm constants for Cr(VI) on RPW at
different background electrolytes

Langmuir isotherm Freundlich isotherm
Electrolytes ) P
b a R K I/n R
NO3 1.1 018 0997 | 4128.6 0.166 0.934
CO5” 10 0.25 0.975 | 1550.6  0.350 0.936
PO~ 3.3 0.011  0.980 272 0.827  0.988
S04 5 0.004  0.940 63.8 0.665  0.963
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