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The initial temperature of the basal ration was 65 oF. Meal was conditioned with 40 psi steam to
temperatures ranging from 150 to 180 oF and pelleted through a 5/32” by 1” die (3.7 mm by 24.5
mm). The feeder screw rate was constant during the experimental period. Batches were run in
sequence without shutting the mill down. The first minute of production was discarded and the
remainder collected. Hot pellets were returned to ambient temperature by evaporative cooling under
a stream of forced air. Pellet durability was determined with the New Holmen Pellet Tester (70 mbar
and 30 seconds).

Data:
The motor load (%) of the pellet mill is shown in Figure 1, which also describes the treatments and
lists pellet durability. The complete data logger record, including motor load, feeder screw rate, and
conditioning temperature, is shown in Figure 2..

Descriptions of the distiller products are attached at the end of this report.

Discussion:

Dried distillers grains with solubles: Addition of DDGs initially caused a drop in amperage.
Crude fat content of this ingredient is 10.1%. Certainly this fat was providing some lubrication.
Pellet durability was significantly improved by addition of DDGs, in spite of its high fat content.
This indicates that DDGs contribute some natural binder that is absent from the basal ration.

Batch # Treatment Batch # Treatment
1-A Basal 17-E Control
2-A DDGs 18-E DDGs
3-A DDG-HP 19-E DDG HP
4-A DDG-HP + CDS 20-E DDG HP + s
5-B Basal + AB2x 21-F Basal + AB2x
6-B DDGs + AB2x 22-F DDGs + AB2x
7-B DDG-HP + AB2x 23-F DDG-HP + AB2x
8-B DDG-HP + CDS + AB2x 24-F DDG-HP + CDS + AB2x
9-C Basal 25-G Basal + PellTech
10-C DDGs 26-G DDGs + PellTech
11-C DDG-HP 27-G DDG-HP + PellTech
12-C DDG-HP + CDS 28-G DDG-HP + CDS + PellTech
13-D Basal
14-D DDGs
15-D DDG-HP
16-D DDG-HP + CDS

Note: Conditioning temperature to be
increased at with Blocks C, D, and E.

Table 1 - Formulations for experimental batches
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After the initial drop in amperage there was a continual build-up. This was more obvious at higher
temperature (compare 10:15 and 10:43 in Figure 1). The natural binders that are part of the DDGs
are probably sticking on the surface of the metal in the die hole. This was aggravated by increased
temperature.

Dried distillers grains – high protein: DDG-HP contain only 3.6% crude fat and have 41.0%
crude protein. Addition to the basal ration caused an immediate increase in amperage. As
conditioning temperature increased extrusion of feed containing 25% DDG-HP became impossible.
Without the lubricating effect of fat the binding components of these distillers products have a more
immediate impact on the die. DDG-HP must be used at low levels or with complimentary
ingredients, such as PellTech, that can correct the impact they have on extrusion.

Condensed distillers solubles: CDS is 33.4% dry matter and contains 22.2% crude fat (DM basis).
CDS was added at a rate of 3% liquid or 1% dry matter. This supplied 0.2% of emulsified fat into
the mix. This fat is not contained within feed particles but is exposed and immediately available for
lubrication. Addition of CDS to DDG-HP caused an immediate drop in amperage. However, after
this drop the amperage once again began to build (10:53, Figure 1). The fat was acting as a lubricant
but it could not prevent the build-up of material on the die that is associated with DDG-HP.

CDS did not show any improvement in pellet durability versus DDG-HP without it. This was
probably not a good test of the potential binding properties of CDS.

AmeriBond 2x: Addition of 0.5% AmeriBond 2x resulted in improvement in pellet durability in
every case. The action of AmeriBond 2x was especially strong at lower temperatures under which
distillers products are more likely to be pelleted.

PellTech: Batch 7-B containing DDG-HP choked at 10:30. The mill had to be opened and cleaned
and it was impossible to maintain a steady production rate as the remainder of the batch was worked
through the mill. Batch 27-G containing DDG-HP with 0.5% PellTech was moved forward and run
immediately after Batch 7-B. There was an immediate drop in amperage followed by a continued
decline. See Figure 1.

Control AB-2x Treatment Temp., Control AB-2x %ROF
1-A 5-B Basal 160 55.4 86.7 70.2
2-A 6-B DDGs 160 92.2 95.3 39.7
3-A 7-B DDG-HP 153 90.7 96.1 58.1
4-A 8-B DDG-HP + CDS 154 91.2 94.9 42.0

17-D 21-F Basal 175 89.1 91.0 17.4
14-D 22-F DDGs 176 95.5 96.5 22.2

Durabilty, PDI

Table 2 - Effect of AmeriBond 2x on pellet durabilty

%ROF = Percent reduction of fines versus the control

Batch #
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Description Comment: Temp., oF PDI

Warm up with basal ration:
Corn, 70%; 48 SBM, 20%,
midds, 10%; Dical, 0.5%.

Mill is warming up at low production rate. NA NA

Increase rate Rate remains constant from this point onward. NA NA

Basal Amperage steady. 160 55.4

DDGs
Amps initially drop due to fat, then build as plaques
build on the die.

159 92.2

DDG-HP Amps immediately increase as fat is reduced. 154 90.7

DDG-HP + CDS
Adding CDS drops amps due to liquid and fat
addition.

156 91.2

Basal + AB2x
Amps increase as fat is removed, then decline as die
cleans.

160 86.7

DDGS + AB2x
Amps drop due to higher fat, then build as holes
plaque.

162 95.3

DDG-HP + AB2x
Amps jump up when fat is removed. Holes have
plaque build up from previous run. Mill chokes.

150 96.1

DDG-HP + PellTech
Addition of PellTech removes plaque (amps
decline) -- no chokes.

150 92.8

DDG-HP + CDS + AB2x
Amps drop due to higher fat, then build as plaque

builds up in holes.
151 94.9

Basal
Amps initially higher due to less fat but decline as
die self-cleans.

164 86.5

DDGs
Amps initially drop due to fat, then build as plaques
build on the die.

167 95.4

DDG-HP Production cannot be sustained. 156 94.7

DDG-HP + PellTech
Addition of PellTech removes plaque (amps
decline) -- no chokes.

166 94.2

DDG-HP +CDS
Amps drop due to higher fat, then build as plaque
builds up in holes.

164 92.2

Basal
Amps initially higher due to less fat but decline as

die self-cleans.
164 87.1

DDGs
Amps initially drop due to fat, then build as plaques

build on the die.
173 95.5

DDG-HP +CDS
Additional fat from CDS is no longer enough to
keep mill from choking.

166 96.3

DDG-HP + CDS + PellTech
PellTech was not able to reverse the plaque build up
during this brief period.

175 96.8

Basal Amperage declines as die self-cleans 176 89.0

Basal + AB2x Stable production 177 91.0

DDGS + AB2x
Amps build as plaques build in die hole. Mill
chokes.

177 96.5

Basal + PellTech Amps decline as plaques are removed from die. 178 92.6

DDGs + PellTech Amps increase in spite of PellTech. 178 96.3
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Figure 1 – The effect of various treatments on % Motor Load and
Pellet Druabilty (PDI)
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At 10:47 another attempt was made to run DDG-HP (Batch 11-C). Once again it was impossible to
maintain a steady production. PellTech (0.5%) was quickly added to Batch 19-E containing DDG-
HP and moved forward to follow as the next feed to be pelleted. Once again there was an immediate
drop in amperage followed by a continued decline. PellTech was able to reverse the build up that is
occurring on the die when distillers products are used.

PellTech is clearly effective as a production aid for distillers products. What remains to be
investigated is how much PellTech is needed under various conditions. Die build up is related to the
percentage of distillers products that are used and the temperature at which they are pelleted. More
stressful situations may require higher levels of PellTech.

Conclusions:
Pelleting distillers products at temperatures above 160 oF was associated with a continual build-up of
amperage until extrusion became impossible and the die choked. PellTech was able to reverse this
build up and allow processing to occur that would otherwise be impossible.

Reported by:
Tom Winowiski
Technical Applications Manager
LignoTech USA


