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Use of.Grass Biorefinery Whey In

Biorefinery processfresh grass can be processed to produce a presscake fibre feed for
ruminants, and a protein concentrate which can serve as monograstric feed. A high value
sugar stream, rich in fructo-oligosaccharides, a prebiotic, can be extracted from the
remaining liquid, leaving a residual stream called “whey” which contains many nutrients,
minerals and sugars. In the sections bebw we will detail the potential of using this whey
as a bio-fertilizer or for the production of bioenergy through anerobic digestion.
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Grass whey wasevaluated by Biorefinery Glas as afeedstock for biogas and

biomethane production through anaerobic digestion. The biogas potential of the grass
whey was 597 I/kg VS, 478 Ilkg DM and 41.5 L/kg fresh weight. The biomethane
potential (BMP) was 416.5 I/kg dry matter, 520.3 I/kg VS and on fre$ weight basis, 36.1
I/lkg. From the gas composition data, the methane content in the biogas was >85%
which indicates that it is a good feedstock for methane production. While the
biogas/biomethane potential of grass whey was somewhat lower when compared with
silage, this can be expected, given that 3 products (ruminant feed, monogastric feed
and prebiotics) have already been extracted to grass prior to fermentation. Despite this,
our analysis indicates that grass whey is a very suitable feedstock formnaerobic
digestion, with significant biogas/biomethane potential. It has a very short residence
time, converting to biogas/biomethane in a few days or less, and is likely to cause very
few processing challenges. In addition, a high percentage of gas is méhane, indicating
its suitability as a feedstock for biomethane production. Due to feedstock requirements,
the approach of using whey for anaerobic digestion is likely to be limited to centralized,
medium scale green biorefineries, rather than small scale mobile systems. Given that
there are some heating requirements within the green biorefinery (in protein separation
and drying), using the waste stream to create heat energy to supply the process, will
help the biorefinery process to be self sufficient from an energy point of view, and will
also reduce the carbon footprint of the process.

In small-scale or mobile biorefinery systems the feedstock scale required for integration
with anerobic digestion may not be achievable. An alternative approach to managing
grass whey, therefore, is by utilizing the nutrients that remain in the whey following
refining and allowing these to be recirculated back to the land in the form of a bio -
fertilizer. To assess this approachCarbery farmers conducted a number of field trials to
evaluate the use of whey as a fertilizer in comparison with slurry, as well as some
untreated plots. The nutrient values (N, P and K) of whey and slurry are quite
comparable. Using a spreading rate of 30 M3/ha and low emission slurry spreading,
three plots were selected and trialed with weekly measurements taken over a4-6 week
period.

There was a significant response in grass growth from the slurry
treated plots compared with the control sample, indicating
uptake of nutrients. Overall grass whey performed comparably
to cattle slurry as a fertilizer for grass, with both plots
experiencing significantly greater grass growth than the
untreated plot . The grass treated withwhey was‘deeper’ in color
compared with the slurry possibly due to more chlorophyll being
available as grass whey also act a bio-stimulant. A sweet and
pleasant smell was also noticed from the spreading of whey
compared with the slurry.
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