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Adsorption Properties and Mechanism of

Anionic Congo Red Dyeing Wastewater by
Steel Slag

WANG Wen , XIE Li, WANG Shuai, ZHOU Qi
(State Key Laboratory of Pollution Control and Resource Reuse, Tongji
University, Shanghai 200092, China)

Abstract: The adsorption of Congo red from solution was
conducted by using steel slag as the adsorbent. The effects of
initial concentrations of Congo red, slag dosages and its
particle sizes on the adsorption process were investigated.
Under the tested condition, steel slag was observed to adsorb
above 95% Congo red. and the adsorption process was not
affected by pH and temperature. The amount of dye adsorbed
per unit weight of steel slag increased with increasing initial
concentrations of Congo red, while decreased slightly with the
increase of slag dosages and particle sizes. Kinetic and

isotherm studies showed that the adsorption process followed
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the pseudo-second-order kinetic model and Freundlich model
respectively. Compared to the adsorption of cationic dye onto
slag, the adsorption amount of slag followed the sequence of
Malachite Green ( cationic dye) > Congo red (anionic dye) >
Methylene ( cationic dye ). Analysis results from Fourier
transform infrared spectroscopy(FTIR) and scanning electron
microscope (SEM) reveal that the adsorption processes are
correlated with the combination ways of dyes onto slag

surface,depending on the formation of crystal.

Key words: steel slag; anionic dye; Kkinetics; adsorption
isotherm; Fourier transform infrared spectroscopy; scanning

electron microscope
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Fig.1 Effects of initial concentrations of CR and plus dosages on adsorption
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Tab.2 Kinetic adsorption rate constants for adsorption of CR by the steel slag
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Fig.2 SEM image of slag with dyes adsorption
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Fig.4 FTIR spectra(a:malhite green; b:fresh slag;

c:slag with the malhite green adsorption)
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