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Abstract

A growing challenge of industrial waste management is the large industrial-scale conversion of
organic waste into valuable resources. For the transformation of anaerobic digestate (AD) into bio-
based fertilizer [1] the de-watering step, via flocculation and mechanical dewatering, necessitates
precise monitoring. Here we present low-field NMR relaxometry (T;) results (see Fig 1) used to non-
invasively track the change in digestate structure in response to varying flocculant dosing [2]. A
series of NMR experiments were performed during flocculation and after mechanical de-watering
for a dosing range of 0 to 5.25 wt%. Results show that monitoring AD samples during the flocculant
dosing phase performs well at predicting solid’s cake structure, and therefore de-watering
performance, after the mechanical de-watering process. These findings encourage further
exploration of low-field NMR to monitor similar solid-liquid separations of industrial digestate, and
to allow for further assessment of low field NMR relaxometry as a monitoring tool for optimal
flocculant dosage prior to mechanical de-watering.
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Fig. 1. Shows (a) flocculant dosing used, (b) photo collage of flocculated samples, (c) resulting solid’s cake highlighted
(Sample 1, 3, 5 and 8) after mechanical de-watering. (d) T2 relaxation distributions for sample 1, 5 and 8 for flocculated
(f, floc) and mechanically de-watered (s, solid) samples.
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