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Livestock Wastewater for Phosphate Fertilizer Production

Principal investigator:  Dr.Yada Pinatha
Abstract

This research project aims to investigate phosphorus (P) recovery from
livestock wastewater through the chemical precipitation process, examine phosphate
dissolution kinetic and effects on plant growth, and assess the feasibility of P recovery
from livestock wastewater based on techno-economic aspect. Swine wastewater was
identified as a viable P source in this study. The results found that P recovery efficiency
from swine effluent from covered lagoon system averaged 86.73% at a pH of 8.5, with
a magnesium-to-phosphorus (Mg/P) molar ratio of 0.59. The percentage of P content in
the recovered phosphate solids averaged between 9.25 - 12.87% of dry weight.

Struvite fertilizer showed a slower phosphate dissolution rate compared to
Triple Superphosphate (TSP) and Monoammonium Phosphate (MAP), with cumulative
phosphate release on day 30 averaging 50.56%, 61.96% and 65.55%, respectively.
Phosphate dissolution kinetics of these fertilizers aligned with the Shrinking Core Model’s
film diffusion control. The effect of phosphate fertilizers on marigold growth indicated
similar plant height and root length across all experiments, although the control group
had more leaves. Struvite and TSP resulted in greater number and size of flowers. The
P distribution patterns in plant components of Struvite appear comparable to TSP,
suggesting Struvite's potential as an alternative to conventional phosphate fertilizers.

The potential for P recovery from swine wastewater was further assessed,
estimating that treating 15.47 m>.d™' could yield struvite crystals 10.95 kg-d?, equivalent
to 1.28 kg P-d™. A techno-economic assessment for small-scale swine farms indicated
minimum annual operating and investment costs of USD 2,769.96 and USD 3,943.10,
respectively. Estimated revenue from struvite sales amounted to USD 3,778.04, with a
production cost at 6.56 USD-kg P!, resulting in a minimum payback period of 3.91 years.
Sensitivity analysis showed that a 5% increase in costs or decrease in revenue would

extend the payback period by approximately 18%.

Keywords: Nutrient dissolution; Phosphorus recovery; Phosphate fertilizer;

Livestock wastewater; Waste recovery potential



