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Pelleting m Conversion of mash feed into pellets is pelleting
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Agglomerated feeds formed by extruding individual ingredients

or mixtures by compacting and forcing through die openings by
any mechanical process”
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Pelleting process:

Pelleting Process involves :
mConditioning
mCompression

m Cooling
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Conditioning:

m Modification of physical properties of mash by steam addition

m Steam has ability to carry heat and moisture

m Grains and meals are good insulators of heat

m Grinding and retention time in conditioner are important

m Conditioner has usually 1.5to 4.6 m long with 38-76 cm diameter
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Types of conditioner are:
1. Single shaft 2. Double shaft 3. Differential diameter

m Conditioner shaft speeds varies from 90 to 500 rpm m Increase in
temperature of 12-15 0C will add 1% moisture to mash = High
temperature, moisture and retention time gelatinize the starch and activate
some binding agents in feed
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Conditioning is accomplished by the addition of controlled amounts of steam, that
supplies moisture for lubrication, liberates natural oils and results in partial
gelatinization of starches.
Starch gelatinization is a process of breaking down the inter molecular bonds
of starch molecules in the presence of water and heat, allowing the hydrogen
bonding sites (the hydroxyl hydrogen and oxygen) to engage more water. This
irreversibly dissolves the starch granule in water. Water acts as a plasticizer.



Starches

Starch gelatinization

— Occurs when starch is heated in presence of water.

* Granules lose their orderliness and swell from large amounts of
water moving in.

* Water becomes trapped inside swollen granules, causing liquids to

thicken.
— Too much heat results in degraded granules and a loss of
thickening.
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Raw starch .Sw‘ol'len granule Degraded granule

granule in water

20°C 50°C 100°C



Pelleting s

CAL (g ¢ ALKt 48 Loy Al gl 3 8 3 4 Ladie ¢ Jaaal) p€ ¢ F gadaal) LA
Aplan) 0 candiy Ay sl JS) Auly muadd s A 8 pe ddi G 8 a9 (a3 )
Gl Loy L) cliyja aandi ¢ 4l lee oUEf retrogradation.
¢ OiiSelial sl cAmylose-Amylose rduiall clhald Y daady M
SLES Cial) b Lgtallaa o35 A RSl B s l) Jand oSy shaal (oS3 ol
Lad An gl ) A ) A8 i ol ) gl Bl il ) 50 sl Jas
A Alal) a9 8 eS¢ sl Aglee o e Bl

Cooked, unmodified starch, when cooled for a long enough period, will thicken
(or gel) and rearrange itself again to a more crystalline structure. This process is
called retrogradation.

During the cooling process, starch molecules gradually aggregate to form a gel and
molecular associations occur: Amylose-Amylose ; Amylose-Amylopectin;
Amylopectin-Amylopectin.

The moisture in the feed that is being processed in the conditioner serves as the
conduit for the transfer of the heat into the feed particles. Studies have shown that
moisture addition to the meal has a positive effect on the conditioning process, as
you can see in the following chart:



The Effect of Moisture and Temperature on Level
of Gelatinization

Gelatinization (%)

180°F (82°C) . 180°F (82°CQ) 205°F (96°C) 205°F (96°C)
at 15% at 179 at 15% at 17%
moisture miaisture moisture mioisture
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Summarizing, the four basic reasons for
conditioning are:

1. To lubricate for faster production rate.

2. To lubricate to extend die life.

3. To lubricate to reduce energy costs.

4. To gelatinize starch for nutritional value.
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Locking bolt

Adjusting bolt



Locking bolt

Adjusting bolt

eed scraper

10-30mm



feeding scraper

die hole
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cutting knife
roller

ring die

Theoretical chart of nng die pellet mill
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