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Introduction

A vast phosphate rock sedimentary reserve has been discovered in
Guizhou province, south west of China, which is named as Kaiyang
Phosphate Rock Reserve [1,2]. e characteristics of the phosphate
reserve are that its phosphate content is relatively low, but it has some
heavy rare earth elements such as yttrium and light rare earth such
as lanthanum and cerium.  erefore this reserve is regarded as a vast
phosphate reserve as well as a resource for rare earth oxides. However,
the phosphorus content is in the range from 17 wt% to 24 wt%, which
is poor to medium grade phosphate rock reserve [3-5].

It is estimated that there is about 1.248 billion tons of phosphorus
deposit in the region which also contains about 1.446 million tons
of rare earth oxide. e phosphorus deposit is distributed in 3 layers
concurrence siliceous apatite deposit layer, siliceous phosphorus rock
deposit, layering apatite deposit.

In terms of composition, the phosphorus rock reserve can be
classi ed into agglomerate siliceous phosphate, phosphate rock
containing dolomite and bioclast. e phosphate rock is mainly
composed of calcite oroapatite, which is present in the form of non-
crystalline, cryptocrystalline and colloid rock.  eir main gangue is
calcite, dolomite, and ankerite [5-7].

e impurities in the reserves include dolomite, calcite, quartz, clay,
sphalerite and pyrite. e key feature of Kaiyang Phosphorite reserve is
that it contains some amount of rare earth elements especially yttrium
and light rare earth such as La, Ce, however, the content is lower [8-10].

Up to now, there has been lots of research into upgrading and
extracting phosphate from the rock, which normally adopts the
milling, otation followed by acid leaching approach. s is a general
processing adopted for all the phosphate rock [2], which mostly
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