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Abstract

The industries of sugar-alcohol production produce enormous quantities of agro-industrial wastes. The most important waste is vinasse, which
is an aqueous stream of the distillation unit in the alcohol industry. The large quantities of vinasse cause harmful environmental pollution.
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Introduction

The stream harms the environment owing to the enormous
quantities that causes pollution. The amount of vinasse generated
relies on the processing method applied and on the wine compo-
sition since it ranges between 10 and 18 liters of vinasse per liter
of alcohol generated.! Vinasse is produced from three sugary com-
ponents: molasses, mixed must, and juice; it is a dilute solution.
However, vinasse can be concentrated by evaporation to produce a

product with a high value.?®

Organic matter such as potassium, calcium, and magnesium are
the most important chemical components of vinasse. Potassium is
the most crucial element used for the agricultural usage. Conse-
quently, vinasse is considered a source of food, organic matter, and
water and increases the productivity of sugarcane with impacts on
the chemical, physical and biological soil characteristics.* But, the
quantity of vinasse used in the agriculture industry should follow
the proper procedures, which vary as per the soil properties.! In
addition, the high concentration of organic compounds in vinasse

leads to a considerable environmental pollution.??

The Pollution of Vinasse

The use of vinasse causes soil and subterranean pollution. Vi-
nasse characteristics that make pollution, contains high amount of
oxygen (CRO) and biological needs for oxygen (BRO) rates, an acidic
pH. Italso increases the temperature during production, and causes
the corrosion. Frequent uses of high vinasse amounts contribute to
a raise in nitrogen and potassium content in the soil that are the
dominant chemical ingredients of vinasse.® Vinasse accelerates
soil deterioration such as improved compilation. However, this cul-
minates in high water intrusion, clogging of mineral ingredients,

and groundwater pollution.?’

Some researchers studied the effect of the raw material and
treated vinasse (an anaerobically-aerobically treatment performed
in the existence and absence of oxygen to remove dissolved organic
compound) on soil chemical properties. They found that untreated
vinasse increased the soil salinity and contamination via zinc and

manganese compounds.?

Some studies revealed that using vinasse residues affected
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water quality and causes harmful environmental influences. The
effects of vinasse might be decreased using biological aerobic and
anaerobic treatment that eliminate organic compounds, nitrate
compounds, and dissolved solids.® The effect of vinasse that con-
tains amounts of heavy metals has no effect on the soil as there is

little risk of soil contamination with these elements.’
Vinasse Impact on the Soil

Vinasse is used in the sugarcane watering enhancing the chem-
ical, physical, and biological properties of soil. Many studies in Bra-
zil reveals the crucial impacts of vinasse uses on the chemical and
physical properties of so0il.! High contents of potassium, Calcium,
and Magnesium improve soil macro-aggregation. A good improve-
ment of the radicular system in sugarcane has been noticed after
the vinasse application.’ The vinasse impacts on the sugarcane ap-
plication in Brazil were investigated over 10 years. It was found that
macro-nutrients were very abundant in the soil profile, but micro-
nutrient availability was decreased.*’

Different soil types were studied before and after vinasse ap-
plication. It was noticed that the residue raised the pH and potassi-
um content and it varies as per the soil species. It is also confirmed
that there is an increase in potassium and organic carbon contents
when investigating the chemical properties of the vinasse-treated
soils used for sugarcane production. Consequently, if vinasse is a
crucial resource of potassium, its use may lessen the requirement
for inorganic potassium fertilizers.!' The impacts of continuous
application of vinasse on the chemical and physical soil properties
were studied in China. It was found that there is a reduction in soil
density, increase in capillary porosity, and more increase in potas-

sium content.”

The frequent application of the vinasse improves the growth
and productivity of sugarcane. Another report from the same coun-
try concluded that vinasse used as a fertilizer increases soil fertility
in sugar cane production systems.* Another study in China on the
vinasse from sugar beets revealed an increase in the concentrations
of soil organic matter and nitrogen and an increase in soil cation
exchange capacity.

Researchers in Greece studied the impacts of adding vinasse on
the physical and chemical properties of soils that is used for wheat
production. They concluded that the vinasse application leaded to
an increase in nontoxic-potassium and sodium content in soil. To
sum up, it can be concluded that agricultural utilization of vinasse
contributes to many improvements in the soil quality with conse-
quent benefits for crop productivity.”*?

The Possible Forms of Vinasse Disposal
1. Anaerobic digestion, using methanogenic bacteria, for the pro-
duction of biogas, process (anaerobic digestion).

2. Vinasse concentration by evaporation, for return to farm as
fertilizer.
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3. Vinasse concentration by evaporation for combustion aiming

at energy recovery.

4. Vinasse for high quality feed to microalgae for biodiesel pro-
duction.

Vinasse as fuel

Vinasse can be used as fuel for the steam boilers that produces
electricity that could allow mills to exploit bagasse burning for an-
other application.”® Bio-methane is used as a fuel for vehicles such
as tractors and semi-trucks in Brazil that use natural gas as a fuel.*'*
Concentrated vinasse will leak deeply into the soil to allow a lighter
application of the product (Figure 1).>*

Path to biodiesel

Vinasse produced in the distillery is transformed into biomass by algae

ALGAE BIOMASS

Figure 1: Vinasse to biodiesel as a fuel.

Vinasse as animal food

Some researchers developed a way to change the structural vi-
nasse content to be used as a feedstock for animals as it contains
a nutrient component. It shows diagram of the production pro-
cess using both the organic and inorganic components of vinasse
to produce high quality fish feed and oils, applying the zero-waste
concept. Both vinasse and sugar contain a low content of sugar and
consumed as nutrient for animals.’> However, the protein concerta-
tion in vinasse is extremely higher than in molasses. However, it is
difficult to use the vinasse as a food for animal because of the high
content of potassium.>*?

Conclusion

Vinasse is the final side product of biomass distillation and it is
produced mainly from ethanol production from sugar and starch
crops or cellulosic material. It consists of 93% water and 7% of
solid. Vinasse is a harmful by-product of sugarcane industry but it
can be valuable product if it converted to food or fuel. A few stud-
ies were revealed to investigate the recycling of vinasse. Therefore,
many researches are required to investigate the importance of vi-

nasse.
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