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Pellet crumbling and screening

In the crumbling process, whole pellets are crushed to produce starter diets used to feed different stages of shrimp in
their early development. Pellets produced for the crumbling process should be subjected to the same
processingstandards for water stability and pellet durability as described in previous articles to achieve the highest
quality crumbles. It should not be assumed that because the pellets will be crushed, the pelleting process could be
altered with the sole objective of increasing capacity.
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Fig. 1: Crumblers reduce whole feed pellets to particles of varied smaller sizes for use in shrimp starter
diets.
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Crumbling

The equipment used to crush pellets into small particles is known as a crumbler (Fig. 1). It consists of a set of two
rollers that run at different speeds, each with a different set of grooves (Fig. 2). The crumbler is usually located after
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the dryer/cooler in feed-manufacturing systems.

Shrimp starter
crumbles can be
assmallas 0.5 mm
and aslarge as

3.0 mm. The groove
and roller spacing

in the crumbler
determine the crumble
size. With whole
pellets that are 2.2
mm in diameter and 6
to 8 mmlong, the
crumble distribution
typically is 60, 30, and
10 percent for sizes in
therangesof 1.5to
2.5,1.0to 1.5 mmand
0.5t0 1.0 mm,
respectively.
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Fig. 2: Crumbler rollers rotate at different speeds and have different corrugations.

Pellet quality

Good-quality whole pellets that have been properly cooled and dried are required to produce crumbles with
adequate quality. Improperly cooled pellets can be soft and moist. Instead of breaking into smaller particles, they
are flattened by crumbler rollers.

An important objective of crumbling is to reduce the amount of fines produced as the pellets are crushed. More fines
are generated when the pellet diameter is too large in relation to the final particles size. Larger-diameter pellets cannot
properly enter through the nip angle of the rollers, which causes more fines as the rollers erode them.

The average amount of fines produced is on the order of 15 percent. These fines need to be removed, and unlike
other farm animal feeds, should be sent to an ingredient bin and not the pellet mill. Fines returned to the pellet mill can
drastically reduce pellet water stability and quality.

Some pellets pass through the crumbler rollers without breaking. These pellets must be separated downstream
and redirected to the crumbler.

Screening

Once feed pellets exit the die, they are conveyed to the dryer/cooler or crushed to produce crumbles. In either
case, fines are produced. These fines and clumps (overs) are removed by a sieve or vibratory screener.
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Screener capacity depends on its angle of inclination, screen area, and screen type. Proper distribution of the
pellets across the screen area is critical. Feeding pellets into only one area of the screener affects its efficiency,
because the pellets ride on top of others and carry smaller particles and fines with them.

The fines that are separated in the screening process need to be sent back to an ingredient holding bin because their
binding ability is lost. Therefore, sending them back to the pellet mill will dilute the positive effect of other
agglomerating ingredients. The segregated fines can be later included (2 percent) as an ingredient in the formula.

Similarly, the screening process
removes any clumps produced in the
pelleting process. These clumps or
larger pieces are removed by the
sifter as overs, and should

be separated and re-ground. When
pelleting is adequate, no more than 5
percent fines should be produced.

Inlet

Exceeding this number may indicate
problems in the pelleting process,
such as a worn-out die, low
compression ratio, plugged inlet
holes, improperly conditioned

meal, rolled-over inlet holes, or dull
knives. A high percentage of fines
can also indicate mechanical
handling that is too harsh, like pellets
being subjected to multiple shocks
in high-speed bucket elevators, high
drop points, and the use of screw
conveyors to convey pellets.
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Fig. 3: Common screener separator.

Separating crumbles

The crumbling process produces varied particle sizes that need to be segregated into the different fractions with a
screener. The most common equipment used in the separation of crumbles is the horizontal rotational screener.

These screeners are composed of multiple stacked “decks” of sifting screens. These units rotate and vibrate in three
planes, making them more efficient than common screener separators (Fig. 3). The rotational action is controlled by a
set of weights and a motor at the bottom of the unit. Shifting the weights increases or decreases the dwell time by
changing the direction of flow on the screen.
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(Editor’s Note: This article was originally published in the December 2002 print edition of the Global Aquaculture
Advocate.)
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