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Abstract:As a large amount of solid waste, the treatment of phosphogypsum is closely related to the environmental protection 
and economic development. At present, with the production of phosphate fertilizer, the amount of phosphogypsum is still rising. 
This paper summarizes the generation process and composition of phosphogypsum. It is hoped that the summary in this paper can 
provide some useful information for the impurity removal of phosphogypsum.
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1. Introduction
Secondary gypsum is the typical representative of bulk solid waste. China is a large country of calcium resources, with abundant 

reserves of natural gypsum and a large number of secondary gypsum resources. Natural gypsum is mainly gypsum ore, which is 
divided into dihydrate gypsum ore (CaSO4·2H2O) and anhydrite ore (CaSO4) according to the chemical composition, mainly used 
for manufacturing cement retarder, to enhance the mechanical properties of cement, the dosage of which accounts for 4-5% of the 
cement [1-3]. Phosphogypsum (PG) is the representative of the typical secondary gypsum resource, with the development of industry, 
phosphogypsum production increased year by year, but most still open storage processing ways, accumulative total amount is 400 
million tons and in increased year by year, leading to the increasingly serious environmental problems and the safe hidden trouble, 
more dam and environmental pollution incident have happened [4-7]. In the process of gypsum storage, various impurities and ions 
soaked by rain and snow will cause pollution to the soil, surface and groundwater, so it is necessary to conduct harmless treatment to 
the seepage wastewater [5]. Therefore, the sustainable development of chemical enterprises is facing great environmental pressure [8-10]. 
2. Generation process of phosphogypsum

Phosphogypsum is in the process of wet phosphoric acid production of phosphate rock and sulfuric acid reaction with CaSO4·2H2O 
as the main composition of byproduct, it contains a small amount of other impurities, such as phosphorus, fluoride and organic matters 
[11]. As to wet phosphoric acid production process, phosphate ore is decomposed by sulfuric acid to produce extraction slurry, and then 
phosphoric acid is filtered and phosphogypsum is produced at the same time. The main reaction equation is as follows:

Ca5F(PO4)3 + 5H2SO4 + 10H2O = 5CaSO4·2H2O + 3H3PO4 + HF
The phosphate is available in many countries, Figure1 shows the 15 top phosphate-producing countries [12]. 

Fig.1 The 15 top phosphate-producing countries.

For every 1.0t phosphoric acid produced, 4.5~ 5.0t phosphogypsum 
is produced [13-17]. At present, the annual emission of phosphogypsum in 
the world is up to 150 million tons, and about 80 million tons in China. 
The emission of phosphogypsum is increasing year by year with the rapid 
development of high-efficiency compound fertilizer industry. At present, 
about 200 million tons of phosphogypsum have been accumulated in 
China, most of which are in idle state. The comprehensive utilization rate of 
phosphogypsum is only 20%. Because of the phosphogypsum containing 
phosphorus, fluorine more harmful impurities, arbitrary discharge and 
the long-term accumulation can cause the pollution of surface water and 
groundwater, it had a great environmental problem [18-19], therefore, China 
during the twelfth five-year in bulk solid waste comprehensive utilization 
plan requires 30% phosphorus gypsum utilization.
3. The composition analysis of phosphogypsum

The main chemical composition of phosphogypsum is basically the 
same as that of natural gypsum, which also contains P2O5, SiO2, Al2O3, 
Fe2O3, organic compounds and a small amount of cadmium, lead, sodium 
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and other elements [20-22]. The chemical composition of phosphogypsum in different production enterprises and batches is slightly 
different, which is mainly related to the control of phosphoric acid production process conditions and the variety of phosphate ore. 
Phosphogypsum still has higher water content, free water content is as high as 19~25%, show dispersive fine grain, pH is about 3~5, 
the aged phosphogypsum mostly presents off-white, some presents earthen yellow, whiteness is about 35~60 [22]. Phosphogypsum 
mainly exists in the form of plate crystal, polycrystalline crystal, dense crystal and acicular crystal [23-24]. In the process of wet process 
phosphoric acid production, some phosphorus ores are not decomposed, phosphogypsum washing is not complete, and isomorphic 
substitution is the main reason that phosphogypsum contains phosphorus, silicon and other impurities. The presence of impurities 
makes the performance of phosphogypsum inferior to natural gypsum [25], which cannot be directly applied to the production of 
gypsum building materials and high-end gypsum products. Therefore, it is necessary to pretreat phosphogypsum to remove impurities 
before high value utilization can be realized.
4. Summary and outlook

As a kind of bulk solid waste, the treatment of phosphogypsum is closely related to the improvement of economic development 
and the protection of resources and environment. At present, the comprehensive utilization rate of phosphogypsum resources in China 
is still far behind that in developed countries, and there is still a lot of work to be done. It is necessary to explore a way of comprehensive, 
continuous and efficient impurity removal of the phosphogypsum according to the generation process and composition analysis of 
phosphogypsum, laying a foundation for large-scale clean and high value utilization of phosphogypsum resources.
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