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In the feed mill, pellet production is one of the most energy consuming steps; therefore, any potential
area of optimization is beneficial to pursue. Adisseo’s recent studies have shown that the addition of
a liquid source of methionine (D,L-HMTBA) may lead to power savings of up to 7% compared to the

powder form (D,L-Met) when pelletizing.

Power consumption is one of the key points that must
be monitored when managing a feed mill as it directly
affects the feed mill's performance. The manufacturing
step that contributes the most is pelletizing, as it can
account for up to 60% of the electricity consumption
(Tecaliman, 2016). Thus, even the smallest source of sa-
vings should be considered as it will improve the feed
mill's performance. This is even truer when we deal with

high production volumes.

To minimize energy consumption, one solution is to push
the pellet mill to its maximum production capabilities.
This is usually done by producing in maximal motor load
and madifying the mechanical energy required at the die
(Fahrenholz, 2012). This energy is dependent mainly on
the strength of the friction between the mash particles
and the die walls.
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Pelletizing is a matter
of friction

Pellets are formed by the extrusion of the In addition, the diet ingredient composition

mash through the die holes. The surface is considered highly influential on energy
shrinkage generates a friction force that re- consumption. For example, moisture and fats
sists the flow of particles, causing compres- are known to enhance pellet production. Oil or
sion (Thomas et al., 1997; Nathier-Dufour, fat will act as lubricants between the particles
1994) and allowing the mechanisms for pel- and toward the die walls, reducing needed pres-
let formation (figure 1). Such mechanisms sure for pellet formation, therefore, reducing

are solid bridges, capillary forces, adhesive energy consumption (Thomas et al., 1998).

and cohesive forces, mechanical bounds and Little is said about the effect of moisture ad-
attraction forces between solid particles dition. However, (Hott et al., 2008) found that
(Fahrenholz, 2012; Thomas and Poel, 1996). relative electrical energy usage decreases

It is well known that increased friction has with the increasing spraying of a blend of
a detrimental effect on energy efficiency water (95%) and mold inhibitor (5%). These

(Fahrenholz, 2008; Von Harald, 1985) and findings go in the same direction as those of
production rates (Behnke, 2001). This frictio- (Moritz et al., 2003) and are attributed to the
nal force, and therefore energy consumption, lubricant effects of added moisture.

is dependent on the coefficient of friction Inversely, due to their crystalline structure,
between the mash and the die walls which minerals may increase friction when extru-
is in turn affected by the mash feed charac- ding and limit the cohesion and compression
teristics (added fats, mash grind size, mash capacity of the feed (Nathier-Dufour, 1994),
physical-chemical composition, etc.). Other resulting in reduced production capacity.

parameters will also have an impact on Methionine is an amino acid added to feed in

such coefficient, namely the residence time either powder or liquid form. Recently, it has

in the conditioner, moisture content, mash been reported that customers using liquid
compressibility, also die parameters (Len- methionine instead of powder experience
gth (L) : Diameter (D) ratio), die temperature energy savings when pelletizing. Adisseo

(Fahrenholz, 2008), roller distance to the die performed trials in order to analyze if the

(Thomas et al., 1997) and die and roller wear physical form of this additive may have an

(American Feed Industry Association, 1985). influence on energy consumption, similar to
other ingredients.
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Changing methionine
source can bring
unexpected benefits

Ingredient | Quantity (%)
Wheat 40.25
Corn 23.12
Soybean meal 30.15
Soybean 4.02
Dicalcium phosphate 1.16
Calcium carbonate 0.95
Salt 0.35
Calculated nutritional values
Fat 2.51
Crude fiber 2.83
Crude protein 20.40
Ash 6.23
Moisture 12.92

Table I: Feed base formulation for broilers. Feed was provided
by a French research center.
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- 80°C
Die L: 24 mm
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Equivalent to a 4/85 die in
the feed mill

4-minute sample
e collection

5-minute cooling period, then
sampling for quality tests

Figure 2: Schematic representation of the performed
pelletizing protocol.

In order to evaluate energy consumption and
the effect of methionine sources, Adisseo
trials were conducted using a pilot pellet mill.
Thirty two batches of 7 kg were prepared
using the same diet (table I). Al process va-
riables (steam addition, throughput, die cha-
racteristics, pellet length, etc.) were at fixed
values. Powder D,L-methionine (D,L-Met) and
liquid DL-2-hydroxy-4- (methylthio)-butanoic
acid (D,L-HMTBA) were used as methionine

sources.

D.L-Met, D,L-HMTBA, oil and/or water were
added at different inclusion rates. Pelletizing
was done following the method described in
figure 2. Feed and dry ingredients were mixed
for a period of 4 minutes. Then, liquid ingre-
dients were sprayed in the beginning of the
wet mixing cycle (4 minutes).

Pelletizing was done in a Kahl flat die pi-
lot pellet mil in which only the rollers ap-
ply compression. The press was fed at a
constant rate of 40kg/h and the vapor added
was set to maintain a constant temperature
of 80°C. A stabilization period of 1 hour was
performed, then, each formulation was
pelletized with a rinsing 5-minute period in
between. Samples were taken for 4 minutes
after the rinsing and cooled in a vertical pi-
lot cooler for a minimum of 5 minutes. They
were stored overnight prior to quality tests.
Electricity consumption was obtained by
measuring the instantaneous power ab-
sorbed (kW) by the motor of the press each
second. Only the values in which pelletizing
conditions (production rate and tempera-
tures) are stable were used. This amount
was then divided by the real output rate (t/h)
to calculate the specific energy consumption
(kWh/t).



Two series were performed. The first pointed to an effective reduction in energy consumption
with D,L-HMTBA. In general, the addition of high levels of D,L-HMTBA ( more than 0.23%) dimini-
shed the power consumptionin all cases. When normal doses (0.23%) of liquid methionine were

used, the reduction phenomenon was particularly observed when no other liquids were added

to the formulation (figure 3 - Dry feed). Here, a 7% reduction was obtained. As expected, the

addition of oil reduced the overall energy consumption. When 3% was added (figure 3 - Oil 3%),

savings when using D,L-HMTBA instead of D,L-Met accounted for 4%.
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Figure 3: Specific energy consump-

tion for different feed formulations
in trial 1: comparison between the
addition of D,L-HMTBA at increasing
rates and D,L-Met. Mean * standard
error. 2bcdefeh groups are

0Oil 3% significantly different (p<0.05).

W D,L-Met 0.20% M D,L-HMTBA 0.23% M D,L-HMTBA 0.45% W D,L-HMTBA 0.67%

(powder) (liquid) (liquid)

These trials also led us to believe that a pos-
sible increase in energy consumption was
caused by the addition of powder methio-
nine.

A second trial set was performed in order to
confirm these findings. The negative control
was prepared without additives, oil or water.
The positive control did not contained addi-
tives and was prepared with oil and/or water
according to the different tested conditions.
Results showed that, on one hand, there was

no significant difference between the

(liquid)

positive control and feed with D,L-HMTBA.
On the other hand, a significant increase
in energy consumption when D,L-Met was
used instead of D,L-HMTBA was confirmed.
Although the addition of oil alone showed
only a tendency for lower power usage (fi-
gure 4 - Oil 3%), savings ranged from 2.8%
when feed was dry (figure 4 - Dry feed) to
4.4% when feed contained additional free oil
and water (figure 4 - Oil 3% + Water 1%).
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Figure 4: Specific energy consumption
for different feed formulations in trial
2: comparison between the addition of
oil, water, D,L-HMTBA at 0.23% and
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D.L-Met at 0.2%. Mean * standard error. 12
abedgroups are significantly different
(p<0.05). n
10 ' '

Dry Feed 0Oil 3% 0Oil 3% + Water 1%

Specific energy consumption (kWh/t)

B Negative control M Positive control B DL-Met 0.20% M D,L-HMTBA 0.23%
(powder) (liquid)




The effect of water alone was

also explored and 3 levels of Ncignat:iovle I:zzitt:‘(;f D'la_;gn;BA Dl'Jl.-in""/eot
water were tested (0.5% - 1%

- 2%). The addition of water 0.0% 14.25° ~ ~ -
alone did not permit to diffe- REIEE 0.5% - 14.05° 1362° 13.70°
rentiate the control from D,L- EGGEGE 1.0 % - 14.062 14172 14.31°
Met and D,L-HMTBA (table II). 20% - 14.42° 14.31° 14.46°

Therefore, in this case, benefits
for D,L-HMTBA were not clear.

However, a tendency of lower

Table II: Effect of different inclusion levels of water on specific power consumption
(kwh/t) when pelletizing. ** groups are significantly different (p<0.05).
power consumption was obser-

ved in each case.

The general mechanisms that cause the energy reduction observed between usage of D,L-HMTBA versus D,L-
Met are still unknown. However, as the main power drain in the pellet press comes from the effort needed to
overcome the friction force in between the interface feed/die, it is possible that the D,L-Met effect originates
from an increase of this force. The apparent balancing effect when moisture is added leads us to believe that the
phenomenon may be caused by hydrophilic particle interactions between the die walls and among themselves.
Because D,L-HMTBA is a water soluble liquid, these interactions may not take place which could justify the power
savings observed. These savings are a common trend overall but they are variable. Indeed, one must be aware
that the coefficient of friction which affects energy usage is impacted by an important number of parameters
making it difficult to obtain a precise number. Nevertheless, Adisseo’s trials demonstrated that D,L-HMTBA has
the capacity to reduce power consumption from 2.5% to 7% when pelletizing formulations without moisture
addition.

Additionally, pellet quality is a major pa-
rameter to consider when looking at power
consumption. Lower quality may imply lower
compression and therefore less energy nee-
ded. Pellet hardness and durability from the
different formulations were tested using a
Eurotest Sabe and a Schleuniger machine res-
pectively. Results showed that when energy
differences were significant, the pellet qua-
lity was generally maintained. Values ranged
at 91% * 0.8% for durability* and at 34 N/
pellet + 3.3 N/pellet for hardness** for feed
without oil. Oil addition resulted in expected
lower values going from 84.5%% 0.7% and
23.5 £ 1.4 N/pellet for durability and hard-

ness respectively.

* Mean of the durability for all formulations * 1 Standard Deviation (SD). Durahility was obtained after the difference in percentage between 500g of
pellets and the fines caused by the Eurotest Sabe processing for each formulation.

** Mean of the hardness for all formulations + 1 SD. Hardness was obtained after the median of 36 tested pellets for each formulation. Test consist
on crushing a pellet until its breaking point. Force is measured in Newton.



Power saving trends
showed in the field

When following the good practices for Li-
quid methionine application recommended
by Adisseo, besides obtaining the same feed
quality as with the powder, the energy ne-
cessary for pelletizing may be reduced.

This was showed in the field after trials
conducted by Adisseo comparing the two
sources of methionine in two different Ma-
laysian feed mills. D,L-HMTBA and D,L-Met
were added in the mixer in 2 independent
batches of the same formulation and ton-
nage. First trials demonstrated savings up to
3% in favor of D,L-HMTBA. In a second feed
mill (figure 5), a formulation composed of a
corn and soy bean base with 0.25% of water
and water based liquids and 3% of palm oil
was used. Pelletizing was conducted accor-
ding to the feed mill current practices and
power consumption measured with a power
analyzer Lutron DW-6093. The specific en-
ergy consumption was obtained by doing the
ratio between the mean power absorbed by
the press (kW) during the trials and the real
production rate (t/h).

S 120

2

X<

.5 12.00

g

= 11.90

2

8

S nso

s8]

]

a 11.70

(8]

k=

g 1160

n D.L-Met D.L-HMTBA

(powder) (liquid)

Figure 5: Specific energy consumption when pelletizing in an industrial
feed mill. The effect of D,.L-HMTBA and D.L-Met as sources of methio-

nine in power consumption is observed.

The data showed power consumption when
pelletizing to be 2.5% inferior when using
D.L-HMTBA instead of D,L-Met. Overall, feed
mill and pilot trials showed an advantage
in power consumption for D,L-HMTBA with
values from 2.5% to 7% less compared to
D,L-Met.

For the feed miller, these potential savings
will reflect on the cost of feed production.
For example, a pellet press absorbing 250
kW and producing 20 t/h of acceptable pellet
quality will have a specific energy consump-
tion of 12.5 kWh/t. A reduction of 2.5 to 7%
when using D,L-HMTBA will drop electricity
consumption to values between 12.2 and 11.6
kWh/t (Table IIl). According to the Interna-
tional Energy Agency (Department of Ener-
gy & Climate Change, 2015), 1TkWh=0.13 5.
For a plant producing 100,000 tons, this will
represent from 4,000 S to 12,000 S savings
at the end of the year.




Table Ill: Example of savings at the pellet press

- * Specific power consumption relative to the theo-
Power consumptlon (kWhlt) retical value for a formulation containing D.L-Met.
With D,L-Met 25 ** Data was calculated using prices based on data
With D.L-HMTBA 716 - 12.18* collected by the International Energy Agency (IEA).
Savings 2.5% — 7% — 0.04 5/t — 0.12 5/t**

In order to correctly apply and bring forward all the benefits of D,L-HMTBA, Adisseo provides services such as DIM (Design
- Implement - Monitor). With this service, all the expertise of Adisseo is at the service of clients to adjust their installations,

calibrate them and ensure proper monitoring for reliable performances.
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