
 

 

From waste to resource: the possibility of using waste from wastewater treatment plants 

in fertilizer industry 
 

H. Kominko, K. Gorazda, B. Tarko, K. Sawska, Z. Wzorek 

 

Department of Engineering and Chemical Technology, Cracow University, Cracow, 31-155, Poland 

Keywords: secondary raw materials, nutrient recycling, fertilizer, circular economy      

Presenting author email: halyna.kominko@pk.edu.pl 

 

 

Limited availability of primary fertiliser raw materials and increasing geopolitical instability highlight 

the need to reduce dependence on imported nutrients [1]. More than 70% of global phosphate rock resources are 

located in Morocco, and the European Union imports around 90% of its phosphorus raw materials. At the same 

time, inefficient nutrient management leads to significant nitrogen and phosphorus losses to the environment, 

contributing to eutrophication and other environmental problems. In this context, nutrient recovery from waste 

streams is considered an important element of the circular economy and sustainable agriculture [2,3]. 

Wastewater treatment plants represent one of the largest potential sources of secondary nutrients. 

Municipal wastewater in the European Union contains approximately 0.5 million tonnes of phosphorus and 2.3–

3.1 million tonnes of nitrogen annually, a significant fraction of which accumulates in sewage sludge or remains 

in sewage sludge ash after thermal treatment [4]. 

This study presents several approaches to the utilisation of sewage sludge and sewage sludge ash as 

alternative raw materials for fertiliser production. In the first approach, organo-mineral fertilisers were produced 

using dried sewage sludge as a source of organic matter, phosphorus and nitrogen, enriched with additional nutrient 

sources to obtain products with tailored nutrient composition for specific crops (rapeseed, sunflower and maize). 

The obtained fertilisers contained about 28% total nutrients and provided valuable organic matter as well as 

secondary nutrients and micronutrients. Fertiliser application significantly increased plant biomass. For rapeseed 

and maize, biomass increased by more than 100% at higher fertiliser doses, while for sunflower the increase ranged 

from 22–57% depending on the dose. Heavy metal analysis and the metal pollution index indicated no 

accumulation in plant biomass; however, the fertilisers are recommended mainly for crops not intended for human 

consumption. 

In parallel, research was conducted on the recovery of phosphorus from sewage sludge ash. A patented 

wet-chemical technology was developed, enabling phosphorus recovery at the level of 80–96% and the production 

of fertilisers with a high content of plant-available phosphorus. 

Another investigated approach involved the direct use of sewage sludge ash as a substitute for phosphate 

rock in triple superphosphate production. The obtained fertilisers were characterised by high phosphorus 

availability, meeting regulatory requirements for ammonium citrate soluble phosphorus, and in some cases 

showing values comparable to or higher than the control fertiliser produced from Moroccan phosphate rock. Pot 

experiments confirmed the good agronomic performance of these fertilisers, demonstrating that phosphorus 

derived from secondary raw materials is available for plant uptake. 

Overall, the results indicate that wastewater-derived materials can serve as valuable secondary raw 

materials for fertiliser production. Their utilisation contributes to nutrient recycling, reduction of dependence on 

primary resources and the development of a circular economy in the fertiliser sector. 
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