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(e replacement of substances that favor the manufacturing of utility blocks ingredients is unpredictable in modern research.(e
experimental approach structured for the present investigation considered partial substitution of the cement mantle of a concrete
matrix with dried fly ash sediment powder. As exploring innovation in being treated, dye wastewater is used in place of precious
potable water for preparing mix ratio. (e experimental outcomes were strongly supported by a regression representation at a
macrolevel analysis and a scanning electron microscopy analysis at a microstructural level. (e correlation coefficient of the
developed mathematical models exhibited a dependable correlation of more than 90%. (is shows the reliability of the developed
regression equation for base strength predictions. Accordingly, the eventual safer and optimal limit of proportioning such a
foreign matter like the dried fly ash sediment powder usage is controlled, not exceeding 9% by weight of cement mantle. However,
due to the infused sediment particles within the treated effluents, the potable water is 100% replaced without sacrificing the basic
quality. (e administration of this dye effluent in artificially constructed wetland methods is designed for sustainable
water conservation.

1. Introduction

Urbanization and industrialization in developing countries
utilize their human resources for economic growth in which
the textile industries are part of the team.(e life cycle of the
textile industry and their contribution to societies are
endless; meanwhile, their contributions to environmental
pollution are countless [1]. Recent research outcomes reveal
the wonderful source of microfibers available in the textile
dye effluents, which are less noticed and utilized [2, 3]. With
the biggest population in the world, India excels in the textile

industry in manufacturing andmarketing as it limelighted as
a pioneer in this sector with the production of the largest
processed sludge [4]. (e wastewater generated from these
sectors is treated in a distinctive way to remove color and
recycling of water [5]. As excess sludge generation and ef-
fluent quantity from the industry are acceptable by the state
pollution control board, there arises a novel technique in
converting the waste as rawmaterial, and they are planned to
be added as supporting components for the construction
industry [6]. (is work has been scheduled to design a next-
generation low-cost concrete block using dye wastewater [7].

Hindawi
Advances in Civil Engineering
Volume 2021, Article ID 1323472, 10 pages
https://doi.org/10.1155/2021/1323472

mailto:bharani.murugesan@kiot.edu.et
https://orcid.org/0000-0002-0670-5138
https://orcid.org/0000-0003-1887-4980
https://orcid.org/0000-0003-3886-283X
https://orcid.org/0000-0002-7383-7763
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2021/1323472


Inappropriate discarding of the waste mentioned above
into the waterway may cause the growth of biological nu-
trients that leads to contamination and has shown how it can
cause irreversible damage to the environment in the vicinity
[8]. Meanwhile, the environment is under increasing
pressure from this emanating sludge and other wastes of the
textile industry [9].

(e basic needs of humanity’s survival worldwide always
revolve around basic amenities, food, fiber, and shelter. Even
as the agricultural sector takes off the food production and
the construction arena caters to shelter needs, the fiber
requirements for cultural cover-up solely depend on textile
industries. (e exponential growth of population warrants a
geometrical progression in the textile arena to narrow down
the demand-supply gap [10, 11]. However, the industrial
textile growth in tandem with the technological advance-
ments and creative processors in the modern era inevitably
generates a significant effluent measure. (ese effluents,
mostly originating from the textile processing units, in-
cluding the dyeing faction, turn hazardous if they are passed
on into the soil without treatment or diverted into the water
bodies as point source pollution or distributed source
pollution during the stormy periods. (e difficulty arising
out is to explore how best these hazardous industrial wastes
are moderated and transformed for a possible recycling
within the construction arena as an alternative and equal
building material [12, 13].

(e perils associated with the dyeing faction are the
unwarranted production of some of the toxic chemicals such
as naphthol, sulfur, acetic acid, and nitrates; vat dyes; en-
zymes; chromium compounds; soaps; heavy metals like
arsenic, cadmium, lead, mercury, cobalt, nickel, and copper;
certain auxiliary chemicals; formaldehyde-based dye fixing
agents; hydrocarbon-based softeners; non-biodegradable
dyeing chemicals; and chlorinated stain removers. Suppose
such toxic elements are unscrupulously dumped on pro-
ductive lands or diluted into potential water bodies. (ese
toxic elements alter the physiochemical properties of both
soil and water to become unproductive and infertile. (ey
naturally contaminate the soil and water resources, and the
noxious gases liberated will also lead to air pollution. Due to
mounting pressures from governmental and nongovern-
mental organizations against pollution, contamination, and
degradation of our environment, legal implications by or-
dinance have been levied on the textile industry units to
scrupulously follow the technological socioeconomic
guidelines to make their industrial premise as a zero-pol-
lution zone [14–16]. Hence, it becomes imperative for the
textile industry to install the primary, secondary, and tertiary
units to treat the effluents incurring relatively huge instal-
lation, operation, and maintenance costs.

(e problem arising out of these components is alleviated
if these waste byproducts are transformed into an alternate
but equal building material by partial substitution mode or
total replacement of the conventional materials [15, 17].
Hence, the conceptual perspectives can replace costlier
treatment units and processes by transforming these waste
materials into promising substitution materials for the con-
struction arena. Giving way to environmentally friendly and

cost-effective solutions naturally brings down the burden on
textile industries. Besides these technoeconomic aspects, the
conceptual perspectives will also envisage strategies for social
acceptability based on the environmental safety endorsement
[2, 18]. (e researchers and planners are also contemplating
using the thermal power plant waste byproducts predomi-
nantly in fly ash to act as a coagulant to treat the raw effluent
generated [19, 20]. Such lateral thinking for the usage of fly
ash opens the flood gate for cost-effective technology in
capturing the toxic and hazardous waste elements to get
converted into a sustainable building material fraction
[21, 22].

In this work, utility block productions are carried out
with the treated textile effluents as the commonly available
class F fly ashes are used as a coagulant. (e proportions of
this coagulant fly ash are added to get the properties of the
supernatant solution to match those of the potable water in
utility block production. Considering this fact, arbitrary
trial-and-error proportions are framed to evaluate the su-
pernatant solution as equal to potable water.

2. Materials and Methods

(e empirical proposition related to the technoeconomic
possibility of applying technical knowledge on treated textile
effluent fractions from the textile sector is furnished below.
(e procedural sequences related to the influences of effluent
fractions proliferating through the concrete matrix of the
utility blocks towards the end of manufacturing cost-ef-
fective and eco-friendly concrete mixes are elaborated.

As the first step, the present experimentation involves
using Class F fly ash obtained from Mettur (ermal Power
Plant, Tamil Nadu, India, as a coagulant in treating the
textile effluents to get at the supernatant solution in place of
potable water. (e second step involves using the settled
coagulant fly ash, after proper oven drying, as a partial
substitution material for ordinary Portland cement (OPC),
with particular note to making of utility such as the paver
blocks and lining blocks. Table 1 furnishes the properties of
the coagulant fly ash and OPC.

(e experimentation involves stepwise addition of fly
ash for coagulation at 5%, 10%, 15%, 20%, and 25% by
weight of effluent, and the treatments are denoted as TFA1,
TFA2, TFA3, TFA4, and TFA5 in a row [23].

2.1. Experimental Setup. (e causes for the present inves-
tigation are to develop a low-cost utility block adapting the
technological innovation.(e usage of dyeing effluent acts as
a determining agent to find out the compatibility of dried fly
ash sediment sludge in this proportion. Simultaneously the
textile effluent optimal proportion, which acts as a re-
placement, is determined in this experiment. In the first
phase, the natural dyeing effluent collected from the textile
industry is subjected to sedimentation aided by the coag-
ulation process. Using clariflocculator, dyeing effluents are
flocculated with fly ash coagulant. (e contact time of 30
minutes for the coagulation process is kept constant for all
treatments.
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(e compressive and flexural strength variations of
treated effluent merged concrete blocks are tested for various
proportions of fly ash sludge replacing the cement in the
ratios of 3, 6, 9, 12, and 15% by weight cement. To identify
the compressive and flexural strength of the control and
treated textile effluent, dried fly ash utility blocks, the sizes
200mm× 100mm× 60mm are cast and tested after 3, 7, and
28 days of curing spells [24]. (e mix ratios are displayed in
Table 2.

In the determination of compressive strength, the axial
compressions test is conducted. Similarly, three-point
flexural strength tests are conducted to find the flexural
strength of the conventional and improved utility blocks.
(e tests’ setup of three-point flexural strength are high-
lighted in Figure 1.

All the experimental procedures are followed as per
Indian standards, and the outcome of the results is cate-
gorized for commercial applications.

2.2. Constructed Wetland Design. Constructed wetlands are
designed in such a way that they are directly exposed to the
atmosphere and sunlight. (is model has an anaerobic,
anoxic zone that withstands high loading rates, which are
normally adopted after secondary or tertiary treatment [25].

3. Results and Discussion

3.1. Comparison of Chemical Properties of Potable Water and
Treated Effluent. (e prominent influencing factors such as
pH, Total Dissolved Solids (TDS), chlorides, and sulphates
are measured for various dosages of fly ash are experimented
with for the coagulation process. (e data from the clari-
flocculations are compared with permissible limits pre-
scribed as per IS 456: (2000) [26]. Table 2 furnishes the
chemical properties of potable water and treated effluent
with varying dosages of fly ash coagulant. (e experimental
results showed that all the parameters except TDS for 20% fly
ash coagulant dosage were within the permissible limits.
Since TDS parameters are a superior-strength influencing
factor in the concrete matrix, the coagulant dosages are
extended to 25% by the weight of the effluent [27]. From the
experimental observations, the optimal coagulant dosages of
fly ash are identified as 25% by weight of the effluent (TFA5)
listed in Table 3.

3.2. Comparison of Compressive Strength. Sufficient time
lapse under curing is essential for any concrete to meet its
greatest possible strength. (e conventional practice is
scheduled to assess the strength of the concrete subjected to
curing, at an earlier stage of 3-day curing spell, a nominal
stage of 28 days curing spell, and next to the last stage of 56
days or more. However, the attainment of strength with
respect to each curing day lapse is periodically assessed
between the early stage and the final stage. Meanwhile, by the
interpolation technique, the higher time lapses exceeding the
final stage are extrapolated. (e compressive strength var-
iations of conventional concrete utility blocks for different
curing spells are shown in Figures 2 and 3.

In evaluating the strength of concrete during the entire
curing period, the interpolation techniques with the support
of empirical regressions are approached [28].

Accordingly, a simple linear equation by the regression is
established for potable water usage as y= 0.5094x+ 16.59.

(is prediction equation reveals that by backward ex-
trapolation, an ordinate value of 16.59MPa above which
only a linear rate of increase in strength of concrete is
obtained as 0.5094MPa per day with a correlation coefficient
R2 = 0.91. (e increase in the strength per day is interpolated
using a regression equation or by cutting the graphical curve
obtained obeying this regression path. Rendering to this
equation, the maximum compressive strength attained at 28
days is examined and evaluated as 31MPa against a design
value of 30MPa as shown in Figure 4.

In the case of the treated effluent water, the presence of
minute suspended sediments is unavoidable, but the same
might be helpful in filling up the concrete pores to enhance
the strength. (is null hypothesis has been proved from
experimental observation backed up by linear regression. In
this case, the base strength attained at the starting of curing
for the fresh concrete is analyzed as 17.52MPa, above which
the rate of increase in strength is identified as 0.485MPa per
day towards the nominal, the penultimate, and the ultimate
curing spells. Compared to the conventional concrete, the
improvised concrete imbibed with treated effluent water has
shown an enhanced base strength of 17.52MPa against
16.591MPa. (e subsequent increase attainable by impro-
vised concrete is predicted as 0.485MPa per day as against
0.509MPa per day (Hayat et al., 2015). A consequent re-
duction in the apparent porosities was observed due to
proliferating dissolved particles in the effluent. (is initial
escalation in the value of base strength at 17.52MPa has
helped the improvised concrete keep up relatively higher
strengths at all curing stages over and above those of
conventional concrete utility blocks.

3.3. Comparison of Flexural Strength. (e flexural strength
test for the improvised block considers the conventional
concrete mix as the control for comparison. In relation to the
empirical regression model y= 0.0513x+ 2.9774, the initial
flexural strength attained at the beginning of curing is
identified as 2.902MPa with a steady increasing rate of
0.045MPa per day. Regarding the control mix, the largest
flexural strength attained at 28 days was found evaluated as

Table 1: Property of coagulant fly ash and ordinary Portland
cement.

S. no. Description OPC Coagulant fly ash
1 Specific gravity 3.21 2.23
2 SiO2 20.28 59.73
3 Al2O3 5.72 29.67
4 Fe2O3 2.71 0.96
5 CaO 62.75 1.21
6 MgO 2.48 1.34
7 SO3 1.92 4.52
8 N2O 0.19 0.43
9 K2O 0.84 1.19
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Table 2: Mix calculation of cubes.

S.
no.

Cubes
mould

Percentage of fly ash
(%)

Cement
(kg)

Textile waste
(kg)

Fine aggregate
(kg)

Textile sludge
(kg)

Coarse aggregate
(kg)

1 1 0 1 0.21 1.7 0 3.9
2 4 3 1 0.21 1.7 0.3 3.6
3 4 6 1 0.21 1.7 0.6 3.3
4 4 9 1 0.21 1.7 0.9 3.2
5 4 12 1 0.21 1.7 1.2 2.9
6 3 15 1 0.21 1.7 1.5 2.6

Figure 1: Experimentation on three-point load flexural strength.

Table 3: Chemical composition of potable water and treated effluent.

S. no. Parameter Permissible limit (IS456, 2000) Potable water Dyeing effluent TFA1 TFA2 TFA3 TFA4 TFA5
1 pH >6 7.76 9.29 8.96 8.57 8.21 7.97 7.62
2 TDS (mg/L) 2000 1052 10839 8869 7029 5642 2905 1088
3 Chloride (mg/L) 1000 142 4760 3844 2276 1422 973 370
4 Sulphate (mg/L) 400 138 461 427 311 247 198 146
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4.14MPa. (e flexural strength of conventional concrete
blocks for 3, 7, and 28 days of curing spells is highlighted in
Figure 5.

(e test result reveals that qualitative properties for
improvised concrete block upon imbibing treated effluent
showed an increasing trend for curing spells of 3, 7, and 28
days. Based on the developed mathematical model, the base
flexural strength of treated effluent imbibed concrete utility
block is evaluated as 2.977MPa with a constant increase rate
of 0.051MPa per day at a dependable correlation of
R2 = 0.94. (e flexural strength of treated effluent merged
with utility block after 28 days of curing is identified as
4.38MPa which are slightly higher than those of control
concrete blocks [29]. (e strength increase might be due to
the accumulation of fine suspended particles through the
interpores of the concrete, which tends to decrease the
porosity and crack propagation in the concrete matrix.
Flexural strength variation of treated effluent imbibed
concrete block for 3, 7, and 28 days of curing spells is
displayed in Figure 6.

3.4. Compressive Strength Compared with Curing Spells for
Improvised Utility Blocks. (e experimentation on re-
placement of treated effluent ranging from 3% to 15% takes
forward the temporal variations in compressive strength to a
reasonable height. (e eventual optimal replacement per-
centages of dried fly ash sediment for cement are fixed as 9%
under the statistical regression analysis. Figure 7 depicts a
linear variation trend in compressive strength values by
prediction with the cumulatively increasing curing spells.

(e graphical plot represented a highly dependable
correlation at R2 = 0.905; the mathematical relationship
between the compressive strength and curing spells of the
improvised block was reckoned as y= 0.505x+ 16.766. (e
base compressive strength obtained from the empirical
equation by backward projection was found to be 16.76MPa.
(e compressive strength indicated a steady increasing rate

of 0.505MPa per day, which is slightly higher than that of
control concrete blocks. Following the empirical regression
path, the improvised concrete mix could end up with the
maximum compressive strength of 30.8MPa at the end of 28
days nominal curing spell against the stipulated design value
of 30MPa. It implies that the design strength got accelerated
to reach its value of 30MPa at the end of 26 days, well before
the end of the nominal 28 days. Comparing this with the
control concrete mix that could reach a predicted maximum
of 30.5MPa, the strength realizable by the improvised
concrete was found to be on par. Simultaneously on the
other side, the base compressive strength at the new state of
the concrete and the subsequent rates of change were slightly
different from each other.

3.5. Flexural Strength Compared with Curing Spells for Im-
provised Utility Blocks. (e regression path prediction in
line with the compressive strength analysis, the variations in
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the flexural strengths attainable concerning the curing time
lapses ranging from 0 to 28 days were also experimented
upon. Figure 8 illustrates the critical temporal variations in
the flexural strength of the improvised concrete, the em-
pirical regression equation being y= 0.0559x+ 2.985, the
data scatter getting a reliable correlation level at R2 = 0.9102
(the regression logic has effectively used 91% of the observed
data to get at the prediction equation, 9% of the data lying
beyond at the regression range). (e predicted 28-day
flexural strength is identified as 4.55MPa near the real value
of 4.38MPa obtained from the experimentation [30, 31].

3.6. SEM Analysis. (emicrostructure of the cement mantle
of conventional and improvised concrete was analyzed using
SEM images. In the conventional concrete matrix, the
microlevel SEM analysis indicated a sporadic distribution of
the molecules explicitly showing the widened pores. In case
of improvisation with treated effluent and dried fly ash
sediment addition, in addition to the partial replacement of
cementitious matter, significant filler effects were also added
upon. In the SEM analysis, the micro close-up view has
revealed a relatively denser cumulated cloud-like formation
is indicating the narrowed-down pores. (e reduction in
porosity strengthens the improvised blocks in the facets of
microstructural pore densification and in restricting the
crack propagation [15]. Scanning Electron Microscopy
analysis also revealed that the improved blocks could meet a
cloud-like microstructure that is more stable than the
sporadic and porous scatter of molecules of conventional
concrete mix as shown in Figure 9.

After 28-day curing, the completely dried concrete
blocks show significant strength and structure. In this case,
the formation of pores and low thermal conductivity
prevalence are dependent on the mechanical properties of
the mix ratio of admixture. (e SEM analysis of the concrete
highlighted the hydration property, the development of pore

after complete curing displayed improved pore size, and this
might be due to the change in weather condition that is
supported by the foundation of dye wastewater. (e sizes of
pore in the concrete are based on mix proportion of base
material supported by mechanical properties and heat
transfer rate [32]. Similar work has been carried out in
fabricating aerogels and the outcomes are highlighted in
such a way that temperature and environmental conditions
are deciding factors for change in porosity and stability of
thermal insulation [33].

3.7.CostAnalysis. In this work, the waste product of thermal
power plants fly ash is converted as raw material for con-
structing construction industry commercial utility blocks.
(e optimizations of fly ash in this experimentation are
identified as 25%. Considering the parameter in terms of
weight, 25 kg of fly ash and appropriate dye effluent used are
100 liters, which are proved to be effective in the product
load test. (e total cost per Indian currency, including
material and power utilized for treatment, is evaluated as 30
rupees. Compared with other conventional treatments
method, it is observed to be 60% cheaper. Utilizing fly ash as
a coagulant reduces the cost as well as environmental
pollution.

3.8. Constructed Wetland Model. A comparative study on
constructed wetland and a sequential batch reactor (SBR)
was performed based on an industrial wastewater treatment
unit’s economic and environmental costs analysis. (e fi-
nancial results points towards implementing CWs are be-
tween the savings; meanwhile, implementing SBR leads to
excessive wastage of considerable capital. (e Life Cycle
Assessment (LCA) Study insists on lower energy usage and
material uptake, leading to lower eutrophication. (e pilot-
scale model designs are highlighted in Figure 10.
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3.9. Economical Consideration of CW for Treating Industrial
Wastewater. A comparative study on constructed wetland
and a sequential batch reactor (SBR) was performed based
on the economic and environmental costs analysis from an
industrial wastewater treatment unit by DiMuro et al. (2014).
It was observed that the storm water is also routed through
the system and the financial results points towards imple-
menting CWs are between the savings; meanwhile, imple-
menting SBR leads to excessive wastage of multiple of capital
amount [34]. (e Life Cycle Assessment (LCA) study insists
on lower energy usage and material uptake that lead to lower
eutrophication [35].

(e investment on concrete blocks is reasonable and less
compared with conventional concrete blocks as in our case
the admixtures fly ash and dye effluent sludge are no-cost
resources. (e transportation on dye effluent is negligible as
in our case a large number of treatment units are available in

nearby premises. Sludge dry cake can be a diluted to waste
product and wastewater for effective processing. (e natural
treatment on the constructed wetland does not require any
additional cost for improving the efficiency in terms of
maintenance.(e process works under natural filtration that
removes pollution which may be adaptable in rural, urban in
all sorts of sizes. (e cost of invest for concrete blocks
normally ranges around 3000 rupees; meanwhile, the
engineered construction wetland with surface flow fixation
ranges around 8000 rupees for a small unit, which is
highlighted in Figure 10.

(e life cycle assessment in terms of economic and
environmental benefit for constructed wetland and se-
quential batch reactor highlights a significant difference. In
case of constructed wetland debris and recyclable materials
are used where in case of sequential batch reactor material
usage are higher. (e removal efficiency of wetland shows

Length = 4m

Treatment media

Depth = 0.6m

Effluent

Width = 1m

Vegetation
Influent

Breadth = 3m

Figure 10: Design of constructed wetland to treat dye effluent.

(a) (b)

Figure 9: Microstructure of cement mantle at 5,000-time magnification. (a) Conventional blocks. (b) Improvised blocks.
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significant improvement than SBR. Similarly there is no
operation and maintenance cost for wetland [36].

3.10. Cost Analysis

3.10.1. Transportation. Considering the shifting of raw
materials from the source unit to the treatment unit, the
transportation cost has been finalized; in this context, using
least cost analysis and life cycle assessment, the total cost has
been predicted and presented in Table 4.

3.10.2. Wastewater Treatment. Regarding the treatment of
wastewater, multidimensional attention has been focused on
evaluating the cost in a step-by-step process focusing on
cost-effective extension. Based on economic assessment
formulas, the results have been scheduled.

(e material cost, the treatment cost, the life term
continuation cost, and service cost have been calculated
based on the below mentioned formulas.

CC � Cini + Cop + Cm + Cen + Cind − Crv. (1)

(e capital cost comprises a summation of initial startup,
operation, maintenance, energy, and independent cost,
where the remaining value of investment is removed:

PV �
FV

(1 + r)
n. (2)

Considering the flow and treatment volume for the
designed unit, the present value is predicted. (e future
value is essential for flow measurement and return is
measured for number of periods:

FC � PC(1 + I)
n
,

PC � FC(1 + i)
n
.

(3)

(e future cost is estimated based on present cost sub-
jected to inflation cost for number of periods. Similarly the
present cost is predicted based on the rate of interest:

MC � Amc

(1 − F)
n

1

F

− 1

,

F �
1 + I

1 + i
 

n

.

(4)

(e maintenance cost is estimated based on the annual
maintenance subjected to number of years; meanwhile, the
value of F represents the data corresponding to inflation and
interest rate.

From observation, it is clear that the economy on de-
signing the constructed wetland has been the most cost-
effective strategy, which may be adaptable in rural usage.
(is work has a lot of potential for extension of the treatment
unit by varying hybrid flows.

3.11. Comparison of Life Cycle Assessment on CWs and SBR.
In treating wastewater for a cubic meter, the land require-
ment for constructed wetland is three square meters. In case
of sequential batch reactor, the occupancy level is signifi-
cantly lesser with one square meter, which is preferred
mostly in the urban areas, and in case of constructed wet-
land, more attentions are focused in the rural areas. Con-
sidering the strength of structure constructed, fiber
reinforced concrete has been used in SBR which comprises
of steel bar, and considering the life assessment, utilization of
fossil fuels for mining work has recorded higher priority.
Meanwhile, CWs are constructed using environmentally
friendly materials with no harm to the ecology.

(e utilization of machinery for the implementation of
SBR has been 4.4% which runs on fuels and electricity that
cost 30.9% of the total energy. Taking into consideration the
process of fuel and electricity generation for successful
operation of one cubic meter wastewater, the SBR records
emission of 0.72 kg sewage and 0.21 kg solid waste that
excludes the general maintenance incurred in running the
unit that took 17.5% of energy excluding the transportation
cost. In case of constructed wetland, it is natural process with
no energy utilization followed by zero operation and
maintenance.

EWRE �
total energy cost inwaste treatment

waste removal
. (5)

(e ecological waste removal efficiency of both the
treatment units SBR and CWs has been evaluated with this
equation and based on the outcome the life cycle assessment
has been predicted.

(is study highlights that the wastewater is a natural
resource which has large quantum of nutrients and water
that may be utilized in a productive ecosystem favoring the
microbial reactions. As a concluding remark, the process will
be effective if life term of the treatment units is prolonged
and this is based on economy, which should be picked
wisely.

3.12. Concrete Block

3.12.1. Limitations. In this work, the manufacturing of
concrete block has been evolved with a combination of
additives such as fly ash and textile dye sludge. In general, the
sustainability of any product in the construction industry
depends on available source of raw material, potential for
manufacturing, and managing the waste material to the
extent; these parameters determine the life cycle in com-
mercial market. For the first time, the percentage utilization
of textile dye effluent has been experimented in
manufacturing concrete block and its efficiency has been
evaluated by utilization in building an artificial constructed
wetland. (is study matches all the key parameters such as
strength, durability as conventional concrete block and
highlighted to be an eye opening for strategy deriving in the
field of the waste management.
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3.12.2. Difficulties. In achieving a reasonable strength, the
design parameters have been randomized, the mix pro-
portion has been closely monitored; the economy of each
model has been assessed. Optimized data has been fixed as
standard and satisfies safety margins. (e usage of alter-
native material has been a challenging task during the ex-
perimentation stage and checking the strength.

3.12.3. Applications. (e local authority may approve the
proposed outcome for commercialization of the product in
construction industry especially for the treatment of
wastewater, manufacturing sewer pipes, and all sorts of
works related with waste treatment.

4. Conclusion

An environmentally friendly approach is adapted with waste
products, dye effluent, and fly ash to manufacture utility
blocks. (is typical trial and error-based experimentation in
fixing the ideal proportional combinations of dry-fly ash
sediments along the total replacement of the potable water
by the treated effluents gives a considerable outcome for the
modern construction industry. A right regression analysis at
the macrolevel is analyzed and distinguishes the partial
substitution proportions like 25%. From observation, the
conventional potable water can be replaced by the properly
treated dye effluents without harm to the quality criteria
desired. CWs are monitored to be the admired alternative
technologies with zero operational trouble for dye effluent
treatment rather than conventional-type wastewater
treatment.

Data Availability

(e data used to support the findings of this study are in-
cluded in the article.

Additional Points

Study on pretreatmentmethods, planting on new vegetation,
introducing different porous media, and change in opera-
tional strategy are the research areas where future investi-
gation is to focus on potential innovative applications
associated with CWs and commercialization of new concrete
blocks.
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