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Abstract — This study investigates the feasibility of
incorporating distillery effluent spent wash as a substitute for
water in concrete manufacturing, aiming to determine the
ideal replacement ratio while preserving concrete integrity.
Controlled experiments were conducted to evaluate the
workability, compressive strength, and durability of concrete
mixes containing varying proportions of distillery effluent
spent wash. Workability assessments focused on placement
and compaction ease, while compressive strength tests
provided insights into load-bearing capabilities. Durability
analyses examined resistance to deteriorative factors. The
research findings aim to pinpoint replacement percentages
that optimize sustainability without compromising concrete
properties. By repurposing industrial by-products, this study
aligns with waste-to-resource strategies, contributing to
sustainable construction practices. The establishment of
optimal replacement ratios and practical application ranges
facilitates environmentally conscious concrete production.
The insights garnered from this study offer valuable guidance
for greener construction practices, ultimately reducing
environmental impact and promoting  sustainable
development.
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I. INTRODUCTION

Distillery spent wash, is a dark-colored wastewater generated
as a byproduct of alcohol distillation. Its high organic content,
suspended solids, and salinity. Spent wash highly polluting,
posing a significant environmental threat through potential
contamination of water bodies and soil. Consequently,
finding sustainable solutions for spent wash disposal and
utilization has become imperative.

In recent years, research has explored the potential
application of spent wash in concrete production, aiming to
address both environmental concerns and enhance concrete
properties. Preliminary studies indicate that incorporating
spent wash as a partial replacement for water in concrete can
improve its workability and compressive strength. However,
a comprehensive understanding of spent wash's impact on the
structural performance of concrete remains elusive.

This research addresses this gap by conducting a
thorough parametric study to investigate the effects of spent
wash on the structural behaviour of concrete. This research
aims to achieve two key objectives:

1) Quantify the influence of spent wash on the key
mechanical properties of concrete:
a) This includes compressive strength, tensile strength,
flexural strength
b) Evaluating these properties across a range of spent
wash dosages will provide valuable insights into its
potential benefits and limitations.

2) ldentify practical wash-
incorporated concrete:
By understanding the relationship between spent wash
content and structural performance, we aim to identify
specific applications where spent wash-based concrete offers
advantages over conventional concrete. This will contribute
to promoting its use as a sustainable construction material.
The findings of this research will advance the
knowledge base on the use of spent wash in concrete
production. This knowledge will be crucial for stakeholders
in the construction and distillery industries to explore the
practical implementation of spent wash-based concrete,
promoting a circular economy and minimizing the
environmental impact of spent wash disposal.

applications of spent

Il. OBJECTIVE

— Toinvestigate the influence of varying percentage of DE
added as replacement of water on the workability of the
concrete.

— To analyze the effect of different dosages DE on the
strength properties of concrete.

— To determine the optimal replacement of water with DE
for achieving enhanced strength of concrete.

— To provide insights and recommendations for the
application of Distillery effluent added concrete.

Il. LITERATURE REVIEW

Harshit Varshney, Et Al.[1] have carried out study of the use
of wastewater in the production of concrete. Wastewater can
be used as a mixing water and for curing concrete. It is
important to treat the wastewater before using it in concrete
production. The paper shows the effects of different types of
wastewater on the fresh, hardened, and durability properties
of concrete and suggests that it can be used to produce durable
concrete structures.

The authors note that the presence of wastewater in
fresh concrete can reduce workability and increase setting
time. The authors also note that the compressive strength of
hardened concrete made with wastewater can be affected,
both positively and negatively, depending on the type and
quality of the wastewater.

Overall, the characteristics of fresh and hardened
concrete can be affected by the presence of wastewater. And
it is recommended that further research is needed to better
understand the effects of different types and qualities of
wastewater on concrete properties.
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Jacqueline Roberta Tamashiro & et al(2022)[2] have
studied Sugarcane vinasse, a residual liquid from the ethanol
distilling process and is produced in large volumes from sugar
factories. It can be used as a fertilizer, but its long-term use
on soil can cause environmental impacts. Sugarcane vinasse
has the potential to be used as an additive in cementitious
composites because it contains sugar. There are few reports
in the literature about the use of sugarcane vinasse in
cementitious composites, but the studies that have been done
show that it can improve the workability, compressive
strength, and durability of concrete.

The study investigated the use of sugarcane vinasse
as a hydration agent in concrete with recycled concrete
aggregate (RCA). Five concrete mixtures were prepared with
different sand/RCA ratios and water/cement or
vinasse/cement ratios. The compressive strength of the
concrete specimens was evaluated at 7, 14, 21, 28, 35, 42, 49,
56, and 63 days. The results showed that the compressive
strength of the concrete specimens with vinasse was lower
than that of the reference concrete specimens at early ages (7
and 14 days).

However, at later ages (21 days and beyond), the
compressive strength of the concrete specimens with vinasse
was comparable to or even higher than that of the reference
concrete specimens. The results also showed that the
compressive strength of the concrete specimens increased
with increasing RCA content.
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P. Sharma & et al(2016) [3 studied investigated the
use of electrocoagulation (EC) sludge as a partial replacement
for cement in mortar. EC sludge was generated at laboratory
scale by treating distillery spent wash with EC process. The
EC sludge was characterized for different physicochemical
analyses and then used to prepare mortar specimens with
different proportions of EC sludge (5, 7.5, 10, 12.5, and 15%
by weight of cement). A control sample with 0% EC sludge
was also prepared for comparison.

The wet and dry densities of the mortars decreased
as the sludge addition increased from 5 to 15%. The
compressive strength of EC sludge-added mortar was
generally lower than that of the control mortar and it greatly
depended on the amount of sludge present in the mortar and
the curing period.

The strength decreased with an increase in the
percentage of EC sludge in the mortar. Maximum
compressive strength was observed for samples which were
cured for 28 days. For mortar samples containing up to 7.5%
sludge, decrease in compressive strength was <5% against the
control mortar (without sludge), thereafter the reduction was
substantial. Thus, 7.5% sludge addition could be considered
as optimum dosage for compressive strength and also
acceptable with respect to control mortar.
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The leaching test was conducted for the whole and
crushed mortar samples to predict the chemical stability of
the waste in aqueous solution. The results showed that the
mortar samples with various sludge percentages leach heavy
metals within regulatory discharge limits set by EPA and
Indian Standard. The crushing of the mortar resulted in higher
concentrations of heavy metals in the leachate, but the
concentrations were still below the permissible limits. This
suggests that the EC sludge can be safely used in mortar
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without the risk of heavy metal leaching, even in the worst-
case scenario where the mortar gets mashed or broken down.

Mahesh R. Bhagat & et al (2023)[4] presents an
overview of experimental study on usage of spent wash in
concrete with various percentages and its alternative use in
various sectors. The contribution of distillery waste i.e. spent
wash on the mechanical properties of concrete is high
compared to conventional concrete. In this study partial
replacement of water has been done at 0%, 0.5%, 1%, 1.5%
and 2% with Spent wash. Compressive as well as acid curing
test on concrete made with spent wash has been compared
with conventional concrete of grade M40.

The main materials used in the experimental work
are Cement, aggregates and spent wash. Cement used in this
study is 53 Grade cement. Aggregates used are fine
aggregates and coarse aggregates. Fine aggregates are zone |
aggregates and coarse aggregates are 20mm aggregates.
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The workability of concrete is measured by the
slump cone test. The results show that the workability of
concrete decreases with increasing percentage of spent wash
in mixing water. The compressive strength of concrete is
measured after 7 days and 28 days of curing. The results show
that the compressive strength of concrete increases with
increasing percentage of spent wash in mixing water up to
1.5% for 7 days and the strength increase for more than 1%
percentage of spent wash in mixing water.

G. K. ARUNVIVEK & et al. (2013)[5] the study
investigated the effect of distillery spent wash on the
performance of concrete. Spent wash was added to concrete
at dosages of 0%, 0.25%, 0.5%, 0.75%, 1%, and 1.25% by
weight of cement. The water-to-cement ratios (w/c) were
0.48, and 0.46.

The results showed that the slump and compaction
factor of concrete increased with increasing percentage of
spent wash. This is because spent wash contains surfactants
that reduce the surface tension of water and improve the
workability of concrete.

The compressive strength of concrete increased with
increasing percentage of spent wash up to 0.75%, and then
decreased with further increase in the percentage of spent
wash. This is because spent wash contains organic
compounds that can react with cement and form additional
hydration products, which can improve the strength of
concrete. However, at higher dosages, spent wash can cause
aggregation of surfactant molecules and the formation of
defects in the microstructure of concrete, which can reduce
its strength.

Overall, the results of this study suggest that
distillery spent wash can be used as a superplasticizer in
concrete to improve its workability and compressive strength.
However, it is important to use spent wash at the optimal
dosage to achieve the best results.
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Prof. Karm P. Balar & et al. (2019)[6] the paper
describes the potential of using distillery spent wash as a
brick making material. The authors conducted an experiment
to replace water with distillery spent wash in the production
of fly ash bricks.

The spent wash is given anaerobic treatment before
disposal. The study resulted that the compressive strength of
the bricks increased with increasing percentage of spent
wash. The water absorption of the bricks decreased with
increasing percentage of spent wash.

Overall, the results suggest that distillery spent wash
can be used as a replacement for water in the production of
fly ash bricks.

. | Type of Brick | Spent Wash% | Water%
A Fly Ash 0 100
B Fly Ash 20 80
C Fly Ash 40 60
D Fly Ash 60 40
E Fly Ash 80 20
F Fly Ash 100 0
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A. K. Azad, B. S. Rahman, Et Al. (2017) [7]
investigates the use of sugar as an admixture in cement
concrete to improve setting time and compressive strength.
The researchers conducted experiments with different
percentages of sugar by weight of cement and observed its
effects on the concrete properties. Suryawanshi et al. (2014)
found that the addition of sugar powder, at 0.1% of the total
weight of cement, increased initial and final setting time
while improving compressive strength by 15 to 20%.

Alam et al. (2016) explored the impact of sugar
waste (molasses) on cement concrete, noting increased
compressive strength, flexural strength, and tensile strength
with doses ranging from 0 to 0.5% molasses by weight of
cement. The optimal dose was determined to be 0.25%
molasses.

The methodology involved using Ordinary Portland
cement, stone chips as coarse aggregates, and Sylhet sand as
fine aggregates. Various tests were conducted on these
materials to determine specific gravity, absorption capacity,
and other relevant properties. The experimental setup
included adding different percentages of sugar during
concrete casting, and the effects on initial setting time, final
setting time, and compressive strength were observed.
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IV. CONCLUSION

— From the literature reviewed, it is observed that presence
of distillery effluent increases workability. Compressive
Strength is also observed on the same or higher side.

—  Also, some papers show different results.

— Also, the literature provides evidence for utilization of
spent wash in concrete as partial replacement of water.

V. RESEARCH GAP

— Previous study is carried out by replacing water by spent
wash in mortar or masonry unit.

— Also, on concrete it is carried out for replacement of
water up to 2% but showing various optimum in different
studies.

— The research work on effect of distillery effluent on
concrete for replacement more than 2% is not carried out
yet.

—  The parametric study is missing.

—  Durability test have not carried out
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