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Struvite from Wastewater can Replace Conventional
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Abstract

Fertilizer demand is expected to increase in the long term due to a growing world
population, which will reach 9.8 billion people by 2050, according to the United Nations
forecast (UNDESA, 2017). Phosphorus (P), like nitrogen (N) and potassium (K), is an
essential nutrient for plants. The world's main source of P (phosphate rock) is a non-
renewable resource, and reserves are becoming scarce and expensive, resulting in P-
fertilizer supply problems (Reijinders, 2014). This threatens food security in the long
term, especially in countries with no reserves of this mineral. Therefore, the recovery of
this nutrient should be encouraged. There are currently several technologies that could
cover the need for P fertilizers for global food production. In addition, it must be taken
into account that the European Commission has set a goal of a 30% reduction of non-
renewable resources for fertilizer production (Chojnacka et al.,  2020).  In this sense,
municipal  wastewater is  a promising source of  P that could replace P derived from
phosphate rock. The aim of this study is to evaluate the fertilizing capacity of struvite
(MgNH4PO4·6H2O) from wastewater treatment plant as phosphorus fertilizer for a maize
crop.  A  field  trial  was  carried  out  in  7x3  m  plots.  Application  of  struvite  (STR)
supplemented with a N source was compared with the application of a conventional
mineral fertilizer (NPK). The combination of struvite with urea (STR+N) and thermally
dried sewage sludge (STR+ST) was tested. A total of 120 kgP2O5/ha was applied. In
relation to N, one third of the total dose (120KgN/ha) was applied as bottom fertilization
and two times more as cover fertilization at two stages (30 and 75 days after sowing).
Four  replicates  per  treatment  were  used.  After  harvest,  the  yield  of  the  different
treatments was evaluated by measuring the plant biomass obtained (leaf and grain). Soil
samples were also analyzed.  The results  showed a slight  increase in  both the total
biomass (stems, leaves and cobs) and the amount of grain in the treatments with struvite
supplemented with a nitrogen source, either in the form of ST or urea, compared to the
NPK treatment. No significant differences in nutritional composition were found among
the different treatments, although a trend towards an increase in P content was observed
in  STR+ST treatment.  Soil  fertilization  with  struvite  supplemented  with  a  nitrogen
source, showed good results for maize crop, obtaining yield values and effects on plant
and soil comparable to those obtained with conventional mineral fertilization. The use of
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struvite in combination with other fertilizers, in order to obtain adequate formulations for
crops,  would  lead to  a  reduction  in  the  use  of  conventional  mineral  fertilizers  and
consequently in greenhouse gas emissions, contributing to climate change mitigation.
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