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A B S T R AC T

Phosphate removal from pickling milling wastewater of high-phosphate hematite mineral by 
in-situ self-formed dynamic membrane reactor (DMR) developed with raw and activated red 
mud (RM-raw and RM-a) was studied in this paper. The results indicated that RM dosage, veloc-
ity gradient of the mixer (G value), reaction time (t), and pH were main effects on phosphate 
removal. The pH of the actual mineral processing wastewater is 2.50~2.53 while the phosphate 
concentration is 98.85 mg/l. After the treatment, the removal rate of phosphorus with RM-raw 
and RM-a can reach 94.33% and 99.72%, respectively, with the dosage of 23.00 g/l and 20.00 g/l,
respectively. Correspondly, effl uent pH was respectively 8.12 and 3.06, and both turbidity could 
reach the effl uent requirement. Brush cleaning was a very effective cleaning method, and 
the membrane fl ux of DMR could be restored. Also, it demonstrated that acid reuse from the 
phosphate-contained acidic wastewater from wastewater produced in high-phosphate hema-
tite pickling process could be achieved by in-situ self-formed dynamic membrane technology.
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1. Introduction

Iron ore is important strategic mineral resource, with 
the acceleration of world economic integration in the 21st 
century, the demand for iron ore resources is growing, 
thus the environmental problems caused by mine waste-
water will be more serious and the pollution will become 
a global issue which increasingly draws attention of the 
humankind, especially in China [1]. The acid pickling mill-
ing wastewater from hematite mineral processing studied 
in current work was produced in iron ore mineral pro-
cessing technology with high phosphate concentration.
In recent decades, a large quantity of acidic wastewater 

containing phosphate discharged directly into environ-
ment has caused serious water pollution [2,3].

In order to respond to the demand for lowering the 
emission of the wastewater into the environment, many 
technologies for phosphate removing have been devel-
oped. The current technologies include physical chemi-
cal methods, photochemistry methods and biological 
methods [4–9]. Adsorption as the most widely used 
physical chemical methods is suited to treat inorganic 
phosphate acid wastewater [10,11]. In recent years, 
considerable attention have been paid to improve the 
performance of the adsorbents widely used are nature 
material, waste residue and active alumina as well as its 
modifi ed material, porous material and synthetic adsor-
bent. Red mud (RM) is a waste by-product during the 




