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HIGHLIGHTS GRAPHICAL ABSTRACT

 Sink extraction was used to quantify

available P in chemically diverse fertil- R? < 0.40 R* > 0.70 R2x0.90
izers. H :

» A second sink method was used for i
measuring P in fertilized soil samples. /

« Both quantities closely correlated with el >

plant P, outperforming classical methods. =
« These novel approaches may assist fer- " . ”
tilizer development from waste streams.
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ARTICLE INFO ABSTRACT

Arﬁclf? history: ) Fertilizers produced from heterogeneous, phosphorus-rich biowastes are becoming increasingly relevant. Treat-
RECE}VECI 3 ADl‘{l 2017 ment and processing (combustion, pyrolysis, anaerobic digestion, etc.) increase the diversity of their physico-
iece“’ecé ‘;;Ae‘”ssglf?rm 5May 2017 chemical composition even further.
ceepte i We investigated several approaches to characterize P availability from a set of 13 contrasting fertilizers. We test-
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ed them directly using standard fertilizer extractions, as well as a continuous, sink-based P extraction (iron bag)
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method. We also performed Olsen, CAL and diffusive gradients in thin films (DGT) tests on fertilized soil.
Standard extractions correlated only weakly, whereas the iron bag method correlated highly (0.73 < R? < 0.85)
with plant P uptake. Among the tests conducted on fertilized soils, DGT was equivalent or slightly better than
Olsen, showing R?s of about 0.90 for P uptake and plant growth.
Our results suggest that the validity of standard P fertilizer tests needs to be reassessed in the context of increas-
ingly diverse recycling fertilizers.
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1. Introduction

and their strong concentration in few main producer countries has
raised public concern and interest in recovering and recycling P from di-

Phosphorus is an essential plant nutrient which often limits plant verse waste flows (Schoumans et al., 2015). The major residual P flows
growth. Awareness about the limited global rock phosphate reserves to be tapped are slaughterhouse waste, waste water and municipal sew-
age sludge, from which P is currently often lost (van Dijk et al., 2016).
Moreover, efficient use of animal manures is often complicated due to
strong regional concentrations of animal farms, which are often located

* Corresponding author.
E-mail address: jakob.santner@boku.ac.at (J. Santner).

http://dx.doi.org/10.1016/j.scitotenv.2017.05.054
0048-9697/© 2017 Elsevier B.V. All rights reserved.



