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ABSTRACT   

The conversion of by-products to resources is a novel approach for enhancing circular economy 

through increasing the lifecycle of resources, however, it does not always achieve sustainability 

outcomes. A life cycle assessment has been conducted to assess the economic and environmental 

implications of the conversion of phosphogypsum, which is a by-product from phosphoric acid 

manufacture, to useful resources such as paper and fertilizer. The current research found that the 

phosphogypsum based paper and fertilizer are neither environmentally nor economically better than 

conventional products due to the raw materials used that leads to higher environmental impact and 

economic cost. However, phosphogypsum based products offers some social benefits such as 

additional employment creation and enhanced intergenerational equity. Further investigation into 

chemical process design in terms of reagent selection for precipitation reactions is needed to achieve 

the economic and environmental feasibility of the products based on these by-products. 
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1. INTRODUCTION 

Phosphoric acid is mainly utilised in the production of phosphate fertilisers, which means it is vital for 

crop production and of key economic importance. More than 90% of phosphoric acid produced 

worldwide is derived from the wet acid process (Tayibi et al., 2009) the phosphate rock digestion by 

sulphuric acid. However, the major by-product from phosphate rock digestion by sulphuric acid is 

phosphogypsum (Ca2SO4.2H2O) as described through Equation 1. 
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