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ABSTRACT: The article delves into certain assessments of industrial wastewater treatment techniques, which 

utilize aerobic, anaerobic, or a combination of the two. The essay attempts to thoroughly analyse the motives, 

instruments, and findings of academics as well as researchers. The management of chemical industrial effluent 

from a structure, as well as the construction of a chemical plant next to a rubber shoe factory, is investigated. 

The wastewater from the different plants is discharged into the municipal sewage system. The sewage released 

from the buildings, and also the construction chemical plant, is considerably contaminated with organic 

chemicals, as per the data. The mean biological oxygen demand (BOD) was 149.8mgO2/l and the chemical 

oxygen demand (COD) was 2911.8mgO2/l, accordingly. Phenol values of up to 0.28 mg/litter were found. 

Chemical treatment with ferric chloride and lime was effective, and the effluent had a characteristic that was 

within Egyptian permitted limits. At the other facility, domestic wastewater is mixed with industrial wastewater 

to decrease the load, i.e., organic. The BOD and COD values after mixing were 2614.8 and 5238.8 mgO2/litter, 

respectively. The average phenol concentration is 0.48 mg/litter. As a consequence, the chemicals industrial 

wastewater's properties determine whatever treatment approach to employ. The engineering development of 

each treatments structure is predicated on laboratory results. 

KEYWORDS: Aerobic Reactor, Aerobic and Anaerobic, Chemical Industrial Wastewater, Pulp and Paper, 

Wastewater Treatment Plant. 

1. INTRODUCTION 

The chemical industry had a major environmental effect. The wastewaters produced by this 

business are often strong and include hazardous chemicals. Inorganic and organic elements 

coexist in different concentrations in chemical industrial trash. It has a low concentration of 

suspended solids, a bright colour, and materials with a high biological oxygen requirement, as 

well as hazardous chemicals, bases, and acids. Many chemical constituents are poisonous, 

mutagenic, carcinogenic, or only partially biodegradable. Many treatment unit operations 

suffer as a result of the use of petroleum hydrocarbons, emulsifiers, and surfactants in the 

chemical industry. The most effective technique for cleaning highly polluted and hazardous 

industrial effluent was to address the source of the problem. The chemical industry has a major 

environmental effect (Figure 1) [1]. 

 

Figure 1: The Wastewater Treatment Process in the Sewage Treatment Plant. 
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The wastewaters from this business are often high in organic and inorganic contaminants, and 

they may also include radioactive pollutants [2]. Organic and inorganic particles in different 

amounts are common in effluent from the chemical sector [3]. Many industrial chemicals are 

poisonous, mutagenic, carcinogenic, or non-biodegradable. Because these wastes vary in 

general characteristics from residential sewage, pre-treatment is needed to create an equivalent 

effluent [4]. The chemical industry's wastewater treatment practice is characterized by 

considerable unpredictability, strict effluent permits, and difficult working conditions [5].  The 

chemical industry's wastewater treatment art is characterized by considerable unpredictability, 

strict effluent permits, and difficult operational conditions.  

The expression "high impact" indicates the presence of oxygen (air), while "anaerobic" denotes 

the absence of oxygen [6]. Thus, high-impact treatment techniques are accomplished in the air 

and use microorganisms (otherwise called aerobes) that convert natural toxins into carbon 

dioxide, water and biomass using atomic/free oxygen. We do. Anaerobic treatment strategies 

are, again, accomplished by microorganisms (otherwise called anaerobes) to retain natural 

toxins when the air (and subatomic/free oxygen along these lines) is absent (nuclear). /free 

oxygen) is not required. Natural absorption in anaerobic treatment produces methane and 

carbon dioxide gas, as well as biomass. 

In batch laboratory experiments, the triggered sludge method was used. The laboratory 

columns were made of Plexiglas and had a capacity of two litres [7]. The wastewater was dealt 

with utilizing actuated slop from a home-grown sewage treatment office. Every day, aeration 

was switched off to allow for the production of a significant quantity of adapted sludge. Several 

studies were conducted to assess the effect of the aeration cycle on activated sludge. A pre-

treated wastewater was given to a separate column, which received a reset amount of sludge 

(2.8–3.8 g/l). The researchers examined jail sentences ranging from one hour to one day. The 

treated wastewater was characterized after 1 hour of settling [8]. 

High-impact treatment methods, like the standard enacted muck (CAS) strategy, are frequently 

used to treat low-strength wastewater (under 999.8 mg COD/L), like city wastewater. The 

oxygen consuming unit, displayed in Figure. 1, is comprised of a bio-film reactor and a 

sedimentation tank [6]. The CAS interaction is energy concentrated in light of the fact that to 

the high air circulation prerequisites, and it additionally produces a lot of slime (roughly 0.38 

gram dry weight/gm COD separated) that should be dealt with and discarded. As an outcome, 

the expense of running and it is extremely high to keep a CAS framework. Anaerobic 

techniques (Fig. 2) for private wastewater treatment were a possibly more savvy choice, 

particularly in subtropical and tropical regions. Anaerobic wastewater treatment has become 

more prevalent during the last several decades. These methods are necessary because they have 

positive benefits such as reducing organic loading, creating less sludge, removing more 

pathogens, producing methane gas, and using less energy [9].  

2. LITERATURE REVIEW 

In 2007, Mahdi et al. fostered a half and half anaerobic-high-impact framework for material 

wastewater treatment. All through the assembling system, a lot of water is required. The water 

is for the most part utilized in the colouring and completing tasks of the material business. The 

wastewater created by the material business is the most dirtying of every single modern area, 

both concerning volume and gushing structure. In their research, they used a continuous 

operation of a mixed anaerobic-aerobic reactor to remediate textile wastewater. In an anaerobic 

reactor, Cosmo ball is utilized as a microorganism growth media. The effects of pH, dissolved 

oxygen, and natural changes on nitrification and denitrification processes were investigated. 
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The results showed that the extraction efficiency was approximately 84.618 percent alkali 

nitrogen and generally 98.88 percent volatile suspended solids (VSS) [10]. 

Gapariková et al. explored how to design an optimum system using anaerobic and aerobic 

technologies. Under ideal conditions, it may be handled advantageously for organic waste 

removal with suspended particles, as well as nutrient removal, by adhering to operational 

standards. Energy usage decreased by about 24.8 percent to 39.8 percent as compared to a small 

WWTP that operated on aerobic standards. The operation of the AS-ANA comb showed a 39.8 

percent reduction in real sludge output. Because of excellent maintenance, the WWTP's regular 

start–up causes no significant issues. The AS-ANA comb procedure found many flaws, 

resulting in a drop in care quality. In certain cases, this is due to the accumulation of items that 

should not be disposed of in WWTPs (grease, gasoline, solvents, washing chemicals) [11]. 

Florante et al.conducted fundamental review on the viability of natural expulsion other than 

nitrogen. The scientists used a synthetic wastewater with a high nitrogen concentration. The 

study's goal is to compare the effectiveness of anaerobic and aerobic reactors in eliminating 

COD and nitrogen from nutrient-rich wastewater. Furthermore, it demonstrates the results of 

start-up tests performed on artificial wastewater with separate reactor configurations: aerobic 

and anaerobic, which were tracked by calculating the concentration of biomass characterized 

by a mixture of liquor volatile solid, which was fed continuously to the two reactors (MLVS) 

[12]. 

Bashaar et al. showed how laboratory size was utilized to classify and treat effluent from 

Jordanian mills. The lowest P: N: C ratios commonly reported in the literature are 0.8:4.8:99.8 

for aerobic therapy and 249.8:4.8:0.8 for anaerobic treatment. This is due to the wastewater's 

poor biomass yield coefficient and low removal efficiency. Anaerobic treatment of olive mill 

effluent with a P: N: COD ratio of about 1.69:4.9: 899.9 was found to be capable of eliminating 

more than 79.9 percent of COD. According to the statistics, the biomass output was 0.059 

kilogram VSS per kilogram of COD decomposed [13]. 

Bury et al. used powerful reenactment to oversee and control treatment plants in the synthetic 

area in light of changes in stream rate and strength. The essential objective of this examination 

was to survey the use of elective wastewater treatment innovation in the compound business. 

Primer discoveries showed that following twelve days, a high-impact reactor with a pressure 

driven maintenance time (HRT) of five hours decreased COD by 97%, while an anaerobic 

reactor with a similar HRT diminished COD by 34% following fourteen days. For delayed air 

circulation oxygen consuming treatment of mash and paper plant emanating, a COD: N: P 

proportion of around 169.8:4.8:1.48 was equipped for accomplishing more than 74.8 percent 

COD disposal. The biomass degraded about 0.308 kilogram of COD. There were no nutrients 

added to any of these wastewaters [14]. 

Hu et al. proposed a method for determining the best disposal approach for chemical industrial 

wastewater based on biodegradability and molecular size of the contaminants. Waste reduction 

is the first and most essential step in the production process of the chemical industry to prevent 

waste generation. To track the removal of organic pollutants, the chemical oxygen demand 

(COD) was measured until a steady state condition was achieved. COD and nitrogen studies 

were also performed on nitrogen elimination using various feed concentrations. A simple 

method is utilized to predict nutritional requirements based on the actual biomass yield 

coefficient as well as the removal efficiency [15]. 

3. DISCUSSION 
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Aerobic And Anaerobic Wastewater Treatment 

A laboratory size mixed anaerobic-aerobic reactor was used to test the system's efficiency.  

Anaerobic reactor  

The transparent PVC anaerobic reactor has a 29.8 cm diameter, 29.8 cm height, and a total 

working volume of 17.8 litre with supporting particles to keep microorganisms in the system 

immobilised, as well as an overall 1.8-liters active sludge from a palm oil mill that is gathered 

and nourished in reactors from Hulu Langat, Malaysia. The total surface area of the support 

material was 192.558 m2. Chemical treatment with lime and ferric chloride was successful, and 

the effluent had a characteristic that was within Egyptian allowable limits. 

Aerobic reactor  

The transparent PVC aerobic reactor is 19.8 cm in diameter, 47.8 cm in height, and has a total 

operating capacity of 8.9 litres. The aerobic reactor got 1 litre of sewage sludge from the Indah 

Water Konsortium in total (IWK). Acclimatisation of the aerobic sludge was not as important 

as it was for the anaerobic reactor since the aerobic reactor's main function was simply 

polishing [2]. Air was provided by a little air pocket diffuser, and the stream rate was kept at 

5.8 mg/l/min by Stream Check. They confirmed that the anaerobic-oxygen-consuming mixture 

could yield higher strength materials [16]. The relaxation rates of sulfur salts Nitrogen, BOD, 

COD and VSS were 84.618 per cent, 63.638 per cent, 59.8 per cent and 98.88 per cent 

separately. COD, BOD, and Ammonia nitrogen concentrations were determined to be 108.748 

mg/litter, 13.168 mg/litter, and 1.108 mg/litter, respectively, in the final effluent. 

The pH and DO have been found to have very little effect on the nitrification process, with just 

2.8 percent of pH changes occurring for every 9.8 percent drop in nitrogen. When the 

COD/NO3 ratio was 27.8 percent, the denitrification rate was 0.058 mg NO3/VSS, and this rate 

would drop as the dissolved oxygen concentration increased [17]. The building and 

construction chemicals plant, as well as the plastic shoe factory, were both investigated. The 

two plants' wastewater is discharged into the municipal sewage system [18]. The wastewater 

discharged from the construction chemicals factory, as well as the building, was found to be 

significantly polluted with organic substances [19]. COD and BOD concentrations averaged 

2911.8 and 149.8 mgO2/l, respectively. Phenol values of up to 0.28 mg/l were measured.  

Aerobic biological treatment was performed using a revolving biological contactor and 

activated sludge. The instrumentation's geometry is illustrated below: 

Chemical industrial wastewater characteristics, according to their findings, determine the best 

treatment technique [20]. The use of home sewage to dilute chemical industrial pollutants in 

the factory efficiently reduces the concentration and toxicity of the contaminants, increasing 

the effectiveness of biological treatment. The researchers used a sewage simulation with high 

nitrogen levels [21]. Preliminary results showed that an aerobic reactor with a HRT (hydraulic 

retention time) of five hours produced a 97.8 percent decrease in COD after 10.8 days, whereas 

an anaerobic reactor with the same HRT obtained a 33.8 percent reduction in COD after two 

weeks. 

It similarly illustrates the results of start-up tests conducted on simulated wastewater using two 

unique reactor setups: anaerobic and high impact. The main effort involved a 3.8-litre cup 

anaerobic reactor as well as a 4.8-litre acrylic vigorous reactor with actuated muck as an 

inoculum source. The concentration of biomass, represented by a mixture of liquor volatile 
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solid, which was constantly fed to the two reactors (MLVS), was measured to track the 

reduction of organic pollutants until a steady state condition was reached. 

The research made use of both aerobic and anaerobic reactors. In the aerobic zone of 4.8 litters, 

an air pump was used. A continuous anaerobic reactor, on the other hand, consists of a 3.8-liter 

Erlenmeyer flask with stir bar and magnetic stirrer to allow for constant stirring inside the 

reactor. Air pumps were used in each reactor to provide aeration. According to the findings, 

the biomass production was 0.058 kg VSS per kilogram of COD decomposed. COD biomass 

0.308-kilogram VSS decomposed 

The experimental findings led to the following conclusions: Aerobic techniques need more 

time to aerate and generate a lot of sludge, but they are effective in removing ammonium 

nitrogen [22]. Anaerobic treatment techniques often provide advantages such as the production 

of useable biogas and greater organic loading rates; however, they also have disadvantages 

such as a comparatively higher effluent concentration and the inability to remove ammonium 

nitrogen [23]. At the same HRT, the aerobic reactor reduced COD by 97.8 percent, whereas 

the anaerobic reactor reduced COD by just 33.8 percent. There were no nutrients added to any 

of these wastewaters. It is used to predict nutrient needs based on the experimental biomass 

yield coefficient as well as the removal efficiency.  

The study's active volume was 1.8 L. The OMW mixture was created and kept at 29.81.8oC 

using a magnetic stirrer/hotplate for anaerobic treatment. When the blending time limit was 

reached, blending and warming was stopped, and the reactor was idled for two hours to allow 

the anaerobic sludge to settle. After that, the prescribed amount of supernatant is taken from 

the reactor and accordingly exposed to the test battery. Under anaerobic conditions, the COD 

of the reactor is kept near 15,999.8 mg/l by dilution after the initial stage. A sludge wastage of 

close to 11,999.8 mg/l could be expected with the Volatile Suspended Solids (VSS) content in 

the reactor. 

The hydraulic retention time is set at three days. The pH of the reactor is 6.8 when sodium 

bicarbonate is used as needed. For aerobic treatment, dissolved oxygen concentrations in paper 

and pulp mill effluent range from 1.8 to 3.8 mg/l, and extended aeration was chosen as the 

treatment technique. The normal water driven maintenance time was one day. The reactor was 

provided with 669.8 ml three times each day. The MLVSS (blended fluid unpredictable 

suspended solids) fixation was kept consistent at around 2499.8 mg/litter. He also found that 

the nitrogen and phosphate levels in Jordanian olive mill effluent and paper and pulp mill 

wastewater are enough, and that no additional fertilizers are required. 

The COD: N: P ratio used for vigorous and anaerobic modern wastewater treatment must be 

determined using an equation that considers the extraction efficiency and the yield for the 

wastewater (40.8 / Eiobs: 4.8: 0.8). ) is referred to. Finally, three WWTPs were worked out for 

testing with the help of the Slovak Technical University. They use the idea of anaerobic pre-

treatment and vigorous post-treatment. Wastewater treatment plants 4.8-598.8 are intended for 

PE. The results compare to the order of release of water from small wastewater treatment plants 

in the Slovak Republic, operating under suitable conditions. 

4. CONCLUSION 

Anaerobic systems have shown to be an effective therapeutic method in various parts of the 

world. WSP's traditional approach will very likely compete with UASB techniques in the 

future. Post-treatment also necessitates the use of aerobic structures such as ponds, trickling 

filters, or activated sludge plants. However, it has not been widely used in the past. Anaerobic 
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reactors, on the other hand, were thought to be during fluctuations, necessitating a longer start-

up period. This notion arose from a lack of understanding about anaerobic treatment, which 

has since been substantially reduced as a result of technical advancements. Because of the work 

of Young and McCarty in 1969, the use of anaerobic techniques progressively increased over 

the previous thirty years. Because of the many benefits over aerobic treatment. Before moving 

on to the continuous system, the bench scale was required. The use of home sewage in the 

industry to dilute chemical industrial wastewaters successfully reduces toxin build-up and 

toxicity while also saving money since they are used to supply nutrients in biological treatment 

systems. Spinning biological contactors are an easy-to-use and maintain technology that 

delivers outstanding results. 
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