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As a post-pandemic scenario, communal health issues are studied by many experts throughout the world. Most significant elements of 

life are air and water. However, as per Indian environmental laws, industries throughout the country are trying to maintain the water 

contamination level within the acceptable limits. But, in the case of pharmaceutical industries, many times it became difficult to remove 

the drug byproducts from the water reservoir constructed for water filtrations and after that wastewater is forwarded to nearby rivers if 

wastewater quality index is within the limit. This wastewater handling cost is more and hence to provide an optimum cost solution this 

paper presents a new biochemical Struts model which further segregates the different precipitations which can carry heavy metals and 

can be used for other industrial purposes by recycling water internally instead of draining into rivers/sea, etc. 
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1. INTRODUCTION 
Chemical industries, by way of their fast development, have progressively produced nuisances for living beings as well 

as the ecosystem. Among these nuisances is the generation of huge amounts of wastewater polluted by heavy metals, 

whose excessive solubility in the aquatic ecosystem creates severe risks to all living organisms [1]. The dye manufacturing 

wastewater treatment methods are a unique key characteristic in effective trading of dye industry merchandise. The dye 

industries generate fibers that are further transformed into yarn and then finally converted into textile materials. These 

kinds of materials are manufactured by applying steps for wet processing. In the textile coloring procedure, unsettled dye 

gets wash out with the water [2]. 

Typically, wastewater as well as solid chemicals and oils are generated, and they consist of remarkably harmful solutes. 

These contain blast-furnace gas-washing wastewater contains of cyanide, metal processing sector wastewater equipped 

with acids or alkaline solutions within, wastewater emanating from the gas refinement of aluminum works, which consists 

of fluoride. Nonmetallic minerals, which include small and average sizes, along with metal refinement factories are 

operating in a particular way so that they discharge their wastewater into local wastewater systems and their effluents 

needs to be processed prior to liberation, corresponding to local rules [3]. It is important to clear away these contaminants 

to be able to eliminate them from damaging both the surface area and groundwater. Despite the fact the extraction of 

organic compounds as well as heavy metals may be conveniently accomplished independently nevertheless, such 

contaminants are present collectively in many commercial effluents and even in surface area waters [4]. More competent 

and environment-friendly heavy metal extraction and reproduction systems need to be developed, just like biomaterials 

absorbent [5]. 

The prevalence of heavy metals in water and unstable organic compounds (VOCs) in the atmosphere is accountable for a 

huge array of unfavorable effects on the surroundings and humane overall health. However, substantial usages of heavy 

metals for humane needs may modify the biochemical as well as geochemical balance [6]. Regrettably, the typical 

wastewater remediation procedure is incapable of disposing of dyes as well as heavy metals entirely. Among the 

extensively utilized water treatment systems is bio-sorption, bio-sorbents are deemed being an rising green, economical, 

effective substitute [7]. Several of the significant issues determined thus incorporate examining or enhancing 

heterogeneous catalyst lifetime, identifying the prevalent process of heterogeneous as well as, homogeneous catalysis to 

pollutant deterioration, and denoting the ideal format to integrate Fenton procedures into full-scale treatment plants, 

specifically its joining with biological process [8]. 
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To deal with the water turmoil, wastewater needs to be processed and reclaimed. The membrane bioreactor (MBR), a 

possible wastewater process technology, has been extensively utilized considering that of its modest footprint and high 

refuse value. Various wastewater treatment plants (WWTPs) in China have implemented MBRs to substitute the 

conventional activated sludge (CAS) progression to accomplish significantly environmental goals [9]. Microbes in 

stimulated sludge from wastewater treatment plants (WWTPs) form complicated networks to convert a large range of 

toxins, thus assuring water is purified and environmental safety [10]. Pharmaceutical compounds’ (PhCs) challenging in 

water is being analyzed and supervised in many areas globally because of their probable toxicity, or perhaps endocrine 

disruption and so there is a shortage of understanding concerning the specific extent of the challenges they may trigger, 

specifically those associated with to synergetic as well as, chronic effects [11]. 

 

2. LITERATURE REVIEW 
A small-scale fraction of overflow antibiotics straight participates to accomplish their particular functions whilst remnant 

un-metabolized and passed out. Many of these undigested antibiotics look for the way into the local wastewater, hence a 

picky force for the development of antibiotic-resistant bacteria as well as antibiotic-resistant genes are caused [12]. 

Sewage management and recycle procedures are limited in India irrespective of the well-known features of avoiding water 

resources contamination and contributing to advantageous production and intake systems [13]. 

The sludge can be straight recycled as a soil restorative or perhaps by thermo chemical/biochemical refinement paths to 

restore materials and source value (phosphorus). Author(s) shown a five-layered evaluation system for quantitatively 

analyzes the lasting value of municipal WWTPs by employing life cycle assessment (LCA) and life cycle costing 

assessment (LCCA) methods [14]. The key relationships systems, consisting of electrostatic, van-der-Waals, 

hydrophobic, molecular bridging, hydrogen and π-bonding, bridging as well as, ligand exchange, were identified by 

author studies [15]. It is also challenging to outline a common technique that may be utilized for the removal of all 

contaminants from wastewaters. This analysis explained the positive aspects and downsides of the technique on hand. A 

bunch of approaches categorized in typical strategies, organized restoration procedures and surfacing extraction solutions 

can be utilized [16]. 

 

The content level of manganese, iron, was calculated by means of atomic consumption spectrophotometry, and turbidity 

was applied simply by the nephelometry technique. The water pollution index (WPI) was employed to classify the level 

of contamination in processed water [17]. Alternatively, focus has also been directed to the powerful remediation of 

organic persistent disease-causing agents. Numerous elements, incorporating content level, amount, formula, risk, degree 

of toxicity, expense, time, and level of treatment, have convoluted the coexisting remediation of an array of contaminants 

at alluring restraints. So, a paradigm change has occurred in the focus of experts, who now concentrate on establishing 

progressive procedures for an extensive assortment of contaminants, every of which showing specific complications [18]. 

Today, drinking water process units are continuously updating simultaneously relating to convenient treatment and 

functionally to give the preferred treatment effectiveness, so that the treatment procedures are identified by putting first 

water quality in an even more distinguished approach in the preferred water source. The most popular treatment methods 

plants, which can handle all aspects of water with a specific quality, irrespective of the water resource, are known as 

traditional. By way of such plants, the chemical substance and microbiological variables in water can be dealt with 

satisfactory quality. Treatment plant approaches need to be formulated counting on minimizing human health hazards and 

enhancing the water quality after water purification. Consequently, perseverance and evaluation of variables altering 

water quality is crucial [19]. 

 

Monitoring level of quality indices were described per nation and discovered to increase with time. Associations became 

evident amongst countries’ monitoring quality index and so their achievement in discovering pollutants [20]. Principal 

component analysis (PCA) assists decrease the dimensionality of the data. Consequently, in geochemistry, different 

geochemical parameters are separated into diverse groupings structured on their inter-relationships. The main benefit of 

the approach permits transforming the unique datasets into un-correlated datasets (PCs) without data deficits [21]. WQIs 

can be supervised by remote sensing engineering, technological innovation. By the speedy developments in remote 

sensing methods for gathering up data, several UAV, satellite, or perhaps proximate hyper spectral equipment have been 

proven to be cost-effective and functional on a large scale analysis of water quality indicators [22]. 

The considerable Cu in Cu-containing sewage is extremely useful and can be reused. Cu is a known material for osmotic 

changes. Amongst numerous metal sulfides, iron sulfide, copper sulfide-based adsorbents, Cu-based adsorbents had the 

maximum Hg0 infiltration capability having a strong distribution of productive phase, poor diffusion resistance for Hg0, 

and great activity of active phase [23]. Many systems have been suggested for effective heavy metal removal from waters: 

chemical substance precipitation, ion exchange, reverses osmosis, oxidation-reduction, adsorption, membrane 

purification, solvent extraction as well as electrochemical technologies. The seepage technique has become favored for 

eliminating heavy metals from wastewater since of its high performance, simplicity as well as versatility in plant design, 

functions and topographical factors [24]. 

 

3. RESEARCH METHODOLOGY 
Heavy metals are harmful for the whole environment and living being in existence. The proposed research is ultimately 

suggesting the reuse of heavy metals and other byproducts which can be extracted from industrial wastewater. The 
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proposed biochemical Struts model can circulate the wastewater until it gets up to the acceptable level of water quality 

index. The proposed research is conducted as an exploratory and quantitative research. Following Fig.1 shows the Struts 

model framework which can be used for industrial wastewater processing. 

 
Fig. 1: Proposed Biochemical Struts Model 

 

The core aim of the proposed model is to check water quality index of incoming wastewater as shown in the above figure’s 

phase-3, where the phase-3 is the outlet of the whole plant where final wastewater is discharged. In this phase, wastewater 

will be recycled by means of pre-processing back at the phase-1 to extract the heavy metals and other toxic elements. 

This further passed through filtration plant to ensure again second stage water quality index. In phase-2 bio-filtration will 

be conducted which can further tested for safe water index and if it is within acceptable limit, then it is passed to internal 

industrial reservoir for internal re-use of this drained water instead of passing it to river drain system. 

 

4. RESULT ANALYSIS 
To test the feasibility of the proposed model, we formulated hypotheses for sample size 300 as per statistical two-tail 

sampling. 

H0: The proposed biochemical Struts model cannot be a solution to the reuse of industrial wastewater and byproducts. 

H1: The proposed biochemical Struts model can be a solution to the reuse of industrial wastewater and byproducts. 

 

 df Mean Square F Sig. 

Between Cluster 1 1.009 1.069 0.005 

Within Cluster 299 1.045 - - 

Total 300 - - - 

 

The result of the significant level is 0.005, hence the null hypothesis is rejected.  

H0: Proposed model cannot save environmental asset by reusing the re-treated wastewater for fresh use in industry. 

H1: Proposed model can save environmental asset by reusing the re-treated wastewater for fresh use in industry. 

 

 df Mean Square F Sig. 
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Between Cluster 5 0.021 1.096 0.001 

Within Cluster 295 0.078 - - 

Total 300 - - - 

The result of the significant level is 0.001; hence, the null hypothesis is rejected. 

From the ANOVA and two-tail sample testing results, it is clear that the proposed research and model is feasible to 

implement in the pharmaceutical industry. 

 

5. CONCLUSION 
As per previous discussion throughout this paper, it is important to suggest that the wastewater can be reused for the same 

industrial plant by means of extraction of heavy metals which were otherwise are very harmful for human being and 

environment. There are various uses of such extracted heavy metals for the other industrial purposes. Membrane filtration, 

adsorption, and ion exchange methods can be efficient to extract such impurities from the wastewater. In case of 

wastewater with antibiotic contains, it can be re-circulated internally for a cooling purpose. The bio-filtration plant can 

make the intensity of chemical substances lower by means of electro-chemical reaction. Checking of water quality index 

at each phase can provide the safe level index for a particular plant. This bio-chemical Struts model can be a great solution 

to save environmental hazards by treating and reusing the wastewater with a safer water quality index. As a future aspect, 

this model can be used almost for all industries. 
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