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Abstract: Biodiesel is produced from vegetable oils, animal fats and waste oils and fats.  This is a newer experience, because
in 2004 the National Program for Production and Use of Biodiesel (NPPB) was created by the Ministry of Agrarian
Development (MDA), but released only in 2005.  This study was a micro-scale plant to process beef tallow into biodiesel, to
add value to these products. It also aims to bring a gain in environmental quality for the region, as a social and environmental
program to collect and saturated fat frying in oil and neighborhood associations within the school community, restaurants and
hotels will be implemented. This oil is also processed into biodiesel, which will be used by the fleet of the refrigerator itself,
in Santa Vitoria do Palmar, pretty or totally reducing the consumption of diesel derived from petroleum. The study of unit
operations and layout for equipment sizing was performed. The economic and financial analysis was also performed to
establish whether the deployment feasibility of this micro-distillery. As the economic analysis, it was observed that it is not
feasible the implementation of micro-plant if the need to hire an employee to work on it only because it will increase their
spending for the production of biodiesel, compared to what is spent on fuel today. Came to the conclusion that if the
refrigerator to continue with the same number of existing employees, and to designate a micro-distillery only in days of
production, the project becomes interesting, as there will be a salary to be paid more. Taking into account that increase the
consumption of meat, or that the campaigns to collect waste oils and fats have a great impact in the municipalities, thereby
doubling the batch production, even hiring an employee, the project becomes viable Excess biofuel produced which can be used
in generators to reduce the amount spent on electricity. The use of tallow for biodiesel production in this refrigerator is an
alternative to reduce the cost of fossil fuels and also to add value to a by-product, since it shows good yield for biofuel
processing. The socio-environmental appeal that this micro-power plant will bring to the region is also important, since the
whole community will benefit from the action of collecting waste oils, relieving the environment of this type of pollution.
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Introduction
GARCIA, 2012).

energy, in which biofuels are included (COSTA, 2012;

Renewable sources of energy is any type of energy
originated from a natural source such as water
(hydropower), sun (solar energy), wind (wind power), the

wave motion (wave energy), geothermal and biomass
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In Brazil, the production and use of biofuels began in
the 70’s with the oil crisis. So Pro-Alcool was created
(Federal Decree 76.593 - November 14, 1975), making
the country to become one of the largest producers and
consumers of biofuels in the world.  Pro-Alcool program
aimed to use an alternative fuel to replace fossil fuels.
Since then, there has been a great improvement of

biofuels in Brazil (ANP, 2012).
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Biodiesel is produced from vegetable oils, animal fats,
and waste oils and fats. This is a newer experience,
because in 2004 the National Program for Production and
Use of Biodiesel (PNPB) was created by the Ministry of
Agrarian Development (MDA/Brazil), but released only
in 2005.

In 2012 2.72 billion liters of biodiesel were consumed
in Brazil, which represents an increase of 6.9% compared
to 2011.

content of 5% to be added to the diesel fuel, consumption

As there was no change in the mandatory

growth was exclusively due to the increase in domestic
demand for diesel, totally independent of variation of 0.9%
of GDP. With these numbers, Brazil is now the third
largest biodiesel producer in the world, behind only the
United States and Argentina, surpassing Germany, which
was once the largest producer and consumer. Since
2005, year of the National Program for Production and
Use of Biodiesel beginning, until December 2012, 11
billion liters of the biofuel have already been produced

and consumed in the country (EPE, 2013; MARTINS et

al., 2011). Today, virtually all tallow produced in the
country is used in biodiesel production (ODI/PR Energy,
2012).

This study was a micro-scale power plant attached to a
slaughterhouse to render cattle tallow, which is now
disposed to feed other industries, biodiesel, and adding
value to these products. It also aims to bring a gain in
environmental quality in the region, as a social and
environmental program by collecting saturated fat frying
oil in the neighborhood associations, schools, restaurants,
and hotels.  This oil will be also processed into biodiesel,
which will be used by the fleet of the slaughterhouse
itself, in Santa Vitoria do Palmar/RS, partial or totally
reducing the consumption of petroleum diesel in the

company.
2 Material and methods

The study of unit operations and layout for equipment
sizing was performed. Practical experiments on a small

scale using tallow of the slaughterhouse itself and the

details of the processes were calculated from data of
Lopes (2006); Krause (2008); EMBRAPA (2011); IPEF
(2012).

The withdrawal of the animal tallow occurs in the
slaughterhouse. This tallow will be stored in boxes with
a capacity of approximately 38 kg in a cold chamber until
the amount to do a batch of biodiesel (1.500 kg) was
achieved.

Data on the monthly collection of frying oils and
saturated fats were calculated taking into account studies
from IBGE (2010) and AFUBRA (2013), in three
counties, which were used to estimate the amount in
Santa VitG&ia do Palmar and Chu tdeliveries. Whereas,
the studies showed that 0.1 liters per capita per month of
frying oil was used.

Collection of frying oil will be done with the
slaughterhouse own vehicles. This material will be
obtained from social and environmental programs made
in the schools, community centers, restaurants, and hotels
of the city and in the neighbor county, Chu ¥ with the help
of posters and lectures.

The economical and financial analysis was also
performed to establish whether there will be deployment
feasibility of this micro plant, through three scenarios:
Scenario 1: four production batches per month will be
made with one worker hired; Scenario 2: four production
batches per month will be made without a worker hired;
Scenario 3: six production batches per month with one
worker hired. The studied indexes were: IRR (Internal
Rate of Return); IRRm (modified TIR); MRA (Minimum
Rate Attractiveness) and payback, which are the time to
return the invested capital in the project in 10 years

planning, according to Buarque (1991).

3 Results and discussion

The unit operations studied to compose the process
flowchart (Figure 1) are: receiving the batch of 150 kg of
fat stored in a cold chamber, and depositing on a stainless
steel tank heated with steam jacket, which will start the

production process. After the material is melted at a
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temperature above 45<C, and sieved to retain remains not
melted, the liquid moves to the second tank at 70<C,
where it is screened in a smaller mesh than the first
screen. Then, the oil is sent to the reactor by a pump.
This reactor is equipped with a stirrer and a resistance to
keep the heated liquid in movement. To perform the
trans-esterification reaction, CH;OH (alcohol) and NaOH
(caustic soda) are added to the mixture by another pump,
according to Meneghetti et al. (2013). The mixture is
allowed to precipitate for one day and glycerin is
removed by gravity from the bottom of the reactor,

leaving only the ester.

Tallow receiving
1500 kg

Steam ) Heating
156750 keal

Tallow not melted
e fat and leather

638 kg
Coarse

screening Ol and fat
residues
65,36

CH30H
256,53 L

Fine
screening
CH30OH+NaCH

Precipitation
Transesterification,

Biodiesel Glycerin

'Biudiesel Storage and

selling
416,40 L

Storage and

consumption
789,95 L

Filtration

Figure 1  Flowchart and mass balance of biodiesel

production from tallow in batches

Alcohol and caustic soda will be stored at a distance
from micro plant in a shelter with fireproof walls and will
only be taken to the site in time to be used. The glycerin
will be stored in drums in the warehouse until being
shipped. The biodiesel will be removed by a pump and
passed through a filter with activated charcoal,
eliminating the need of washing, and will go straight into
a trailer tank. This trailer tank will transport the
biodiesel 50 m away from the site of micro-plant, where
it can be blended with petroleum-based diesel for
consumption of the fleet.

The collecting waste oils and fats in the counties of
Santa Vit&ia do Palmar and Chutwere estimated at

261.44 L/m.

The monthly consumption of diesel until October
2013 in vehicles of the slaughterhouse was 3,544 L/m.
Thus, total production, using tallow and collected oil will
be 2,785.12 L/m of biodiesel, which represent 78.86% of
the average consumption of the fleet.

As the economic analysis, it was observed that
Scenario 1 is not feasible for deployment of
micro-distillery by requiring the hiring of an employee
only to work on it. In Scenario 1 the price of biodiesel
would be R$ 2.51 (US$ 1,00 ~ R$ 2.224), not being
attractive to the entrepreneur, because it is not possible to
obtain a higher IRR than the MRA in this case.
However, in Scenario 2, if the slaughterhouse designates
one of its employees for the micro-distillery only in days
of production, the project becomes viable with IRRm
(19%) higher than the MRA, which is 10.69% per year,
and with return on invested capital (payback) in three
years.

Taking into account that the consumption of meat
could increase, or that the campaigns to collect waste oils
and fats could have a big impact on municipalities,
reaching six batches production each month, even hiring
an employee (Scenario 3), the project becomes viable
with an IRRm (20.43%) than MRA, and a payback of five
years. Excess biodiesel produced can be used in
generators to reduce the amount spent on electricity in the

plant.
4 Conclusion

The use of tallow for biodiesel production in this
slaughterhouse is an alternative to reduce the cost of
fossil fuels and to add value to this sub-product.

The socio-environmental appeal of this micro plant is
important because it will benefit the community by the
action of collecting waste oils, relieving the environment
of this type of pollution.

The project becomes viable with six monthly batches,
which would exceed the amount of fuel needed by the

slaughter-house fleet.
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The alternatives to using the surplus production would
be to purchase generators to reduce the amount spent on
electricity, since that Brazilian law does not allow the

biofuel direct sale to consumers.

The scenario with four monthly production batches
and one hired worker is economically unfeasible, but

without hiring the employee, would be feasible.
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