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A B S T R AC T

In Yichang, city of Hubei, China, where the famous Three Gorges Project is located, the 
upstream areas of the reservoir are rich in phosphate rock. During long-term phosphate chemi-
cal production, lots of phosphorus slag was buried or dumped in the mountains. Over the past 
decades, a combination of physical, chemical and microbial processes in the waste transferred 
pollutants from the waste material to the leachate, the untreated leachate was discharged into 
Xiangxi River, upstream of the reservoir, worsen the water quality of Three Gorges Reservoir, 
and resulted in diminishing fi sh and shrimp in some tributaries. A combined process was 
employed in this study to treat old phosphorus slag leachate. The results showed that, dis-
persed aeration reduced yellow phosphorus to 1 ppm, and the addition of sodium hypochlorite 
accelerated the reaction in 10 min. Besides, coagulation process reduced the leachate turbidity, 
as well as concentration of F− and Fe2+, the effl uent concentration of turbidity, F− and Fe2+ were 
below 2 NTU, 0.5 and 1 ppm, respectively. Final process of the combined membranes technol-
ogy (UF + NF + RO) decreased total phosphorus, COD and Fe2+ to below 4, 50 and 0.1 ppm, 
respectively, and effl uent yellow phosphorus was not detected.
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1. Introduction

Statistically, there were about 159 enterprises of 
yellow phosphorus production in China, 2006 [1]. A 
large amount of dangerous solid waste (Phosphorous 
slag and Phosphorous mud) was dumped during yel-
low phosphorus production, somewhere in Yichang, 
which was backfilled into the factory area as foun-
dation [2], resulted in large waste accumulation. 
Consequently, a combination of physical, chemical 
and microbial processes in the waste transfers pollut-
ants from the waste material to the percolating water 
[3], generating a highly contaminated liquid called 

“leachate”, that finally flows to the lower reach of 
Xiangxi River.

Since the nearby mountain body was belong to 
coal mining area, the surface water and groundwater 
discharge system were very complicate. Over the long 
haul, leachate from phosphorous slag containing pollut-
ants such as total phosphorus and fl uoride ion (F−) [4], 
shaped surface runoff (Fig. 1) and posed a hazard to the 
receiving water body [5].

During sunny days, leachate generation was about 
100 m3 d−1, while on rainy days, it increased to 1200 m3 h−1 
dramatically. As receiving water body of the leachate, 
Xiangxi River became part of the reservoir since 2003 
when the water level of Three Gorges Reservoir was up 
to 135 m.




