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A B S T R AC T

The preparation and properties of soybean hulls are studied. The effi ciency of chromium 
ions removal by soybean hulls from aqueous solutions is investigated. The experiment results 
showed that the quality of the dyehouse treated wastewater can meet the national require-
ments of the fi rst grade of integrated wastewater discharge standard (GB 8978–1996) through 
this treatment. The experiment results indicated that the initial concentration of the metal ions, 
pH solutions, contact time, soybean hulls of different molecular weight could affect the effi -
ciency of heavy metal ions removal. With soybean hulls of 2 g l−1 for 20 min, the removal rate 
of Cr(VI) was 91.991% at 30°C pH 2–3. The soybean hulls could be used repeatedly because 
the desorption rate of Cr(VI) was 95.01%. Soybean hulls are safe and environmentally-friendly 
natura1 products. The treating system could be managed conveniently and operated reliably.
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1. Introduction

Chromium pollution is mainly from a great number 
of modern industries such as electroplating wastewater, 
chromium minerals processing, leather tanning, metal 
surface treatment, printing and dyeing, photographic 
materials and so on [1–3]. Chromium concentration is 
higher in untreated chromium liquid that is several or 
even thousands of times more than the national emis-
sion standard. Heavy metals cannot be biodegraded and 
enrich in organisms through the food chain, eventually 
accumulated in human body which is harmful [4,5]. The 
Cr(VI) ions can bring highest toxicity among chromium 
compounds, which cause teratogenesis, carcinogenicity 

and mutagenic effect and are absorbed in human body, 
ultimately accumulate and lead to liver cancer. There-
fore, it is particularly signifi cant to manage chromium in 
the electroplating wastewater [6–8].

The main methods currently be used for removing
the heavy metal ions from wastewater are chemical 
precipitation, activated carbon adsorption, solvent 
extraction and ion exchange adsorption methods. The 
problem is that the adsorption effi ciency of these meth-
ods is not very well and the treated water cannot be 
directly drunk. Cellulose is the most abundant natural 
macromolecular substance in nature, which is not only 
rich in nature but is a renewable resource. Cellulose 
molecule contains plenty of the hydrophilic groups—
hydroxyl, and is a kind of fi brous and capillary natu-
ral macromolecule [9]. It has porous and high specifi c 
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