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A B S T R AC T

The photocatalytic reduction of phosphorus in the acid pickling milling wastewater from high-
phosphorus hematite mineral processing was innovatively performed in the absence of oxygen 
and in the presence of hole scavenger under visible light irradiation with Sr-doped TiO2 in the 
study. Types and ratio of hole scavenger, effect of reduction time, dosage of Sr-doped TiO2 and 
initial phosphorus concentration on the reduction of phosphorus were investigated. Experi-
mental results indicated that the gaseous product of the photocatalytic reduction was identifi ed 
to be phosphine. The optimum amount of formic acid and TiO2 were 60 mmol l−1 and 2.0 g l−1, 
respectively, and the phosphorus removal could reach 99.96% when used to treat the actual 
mineral processing wastewater. The photocatalytic reduction of phosphorus could be described 
by fi rst order kinetic equation, and the reaction rate was proportional to the concentration of 
reactants.
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1. Introduction

The hematite with high amounts of phosphorus is 
one of the most important iron minerals distributed 
broadly in nature. The acid pickling milling wastewater
from hematite mineral processing was benefi ciation 
wastewater with high phosphorus concentration pro-
duced in iron ore mineral processing technology. In 
recent decades, a large volume of the acidic wastewa-
ter containing phosphorus discharged directly into 
environment has caused serious water pollution [1,2]. 

In order to respond to the demand for removing exces-
sive phosphorus from water, many technologies for 
phosphorus and other harmful wastes removing have 
been developed. The current technologies include 
physical chemical methods, biological methods and 
photochemistry methods [3–9]. Among them, physi-
cal chemical method is widely used for phosphorus 
removal but its cost and sludge production makes the 
treatment an unattractive option for wastewater treat-
ments. The biological method is low-cost but the vari-
ability in chemical composition and temperature of 
wastewater would make the implementation of this 
process not feasible for wastewater treatment [10,11]. 




