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Abstract: HNO;, HF and some heavy metal ions such as Fe*, Ci°*, Ni*" are present in stainless steel pickling
waste water, which have been an important issue to many stainless steel producers. Granular activated carbon
is used to adsorb Cr’* from stainless steel pickling waste water, while the mechanism of adsorption and
desorption have been studied. The results show that pH, contact time and initial Cr*" content are the main
factors affecting the adsorption of Cr*". It is found that adsorption capacity 4.546mg/g is achieved when Cr**
content is 200mg/L, volume of aqueous solution is 100mL, pH=4 and adsorption equilibrium is reached
within 90min. The adsorption process fits to the pseudo-second-order equation, and it is correlated reasonably
well to Langmuir and Freundlich isotherm curves. Using 1% NaOH as desorption reagent, the desorption rate

is 70%.
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Table 1. Cr(IlT)species present at different solution pH values
#1 BHESEpHET CrryEERRY
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pH
RS 2.0 4.0 6.0 8.0 10.0 12.0
(%) (%) (%) (%) (%) (%)
cr 9937 | 61.16 | 0.96 0 0 0
Cr(OHy* | 0.63 | 3860 | 60.61 | 1.02 0 0
Cr(OH)," 0 024 | 3824 | 6423 | 022 0
Cr(OH); 0 0 0.19 | 32.19 | 11.16 | 0.13
Cr(OH)y” 0 0 0 256 | 88.62 | 99.87
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Figure 1. Effect of initial pH on Cr(III) adsorption
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Figure 2. Curve: saturated extent of adsorption
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Figure 3. Curve: adsorption time
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Figure 4. Analysis of pseudo-second-order model
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Figure 5. Langmuir isotherm curve
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Figure 6. Freundlich isotherm curve
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Figure 7. the effects of desorption and regeneration
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