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Compaction Behavior of alfalfa Grinds

Densification of biomass is one of the important processes for effective handling and storage of
bulky hay materials. It is important to understand the fundamental mechanism of the hay
compression process, which is required in the design of pellet mill. For choosing the best
compression models to foresee alfalfa compaction behavior, experiments were down on alfalfa
grinds at 10, 15 and 20 % moisture content (w.b.) and 3.26 and 4.75 mm grind size. er to simulate
the pelleting process, alfalfa grind compressed in a plunger and die assembly and the change in
compact density and volume under different pressures were measured. Seven compression models
were fitting to the test results to analyze the compaction behavior of alfalfa grinds, namely: Jones
(1960), Butler-Mc Colly (1962), Perezhagin (1963), Gariachkin (1965), Kawakita (1971), Mewes
(1974) and Panelli-Filho (2001) models. The experiment results showed that, at any particular
pressure, the density of pellets was highest for 10% moisture content and 3.26 mm grind size. The
results of experiment showed that compressibility of alfalfa grind changes during compaction test.
There was a rapid increase in density of pellets at lower compression pressures, but at higher
compaction pressures density values continued to increase at a lower rate. Among the seven studied
models, Jones's model had higher coefficient of determination (R?) and lower standard error of
regression (RSE) provided an excellent fit to pressure-density data.

Keywords: Alfalfa Pellet, compaction, compaction behavior of grind, compression models,
Pelleting.



