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Abstract: The investigation involved examining effluent water
collected from five locations, including automobile, plastic,
leather, chemical, and solvent factories. We used industry-
standard methodologies to explore these variables. The
wastewater conductivity ranges from 1208.3 to 7128.27 uScm—1,
while the water pH ranges from 3.5 to 8.5. The highest
concentration of total dissolved solids was 8,125 mg/l, while the
highest concentration of biological oxygen requirement was
2762.45 mg/l. Samples taken from the automobile site had the
highest nitrate concentration (167.00 mg/l). In contrast, samples
taken from the solvent plant and the automobile factory had the
highest sulphate concentrations (498 and 48 73 mg/,
respectively), and the chemical oxygen demand varied
substantially across the sample locations (771.66-3108.03 mg/l).
At 8,545.23 and 11.2 mg/l, respectively, the chloride and sulphide
levels were highest in samples taken from solvent industries and
leather factories. Almost all of the physicochemical parameters
measured in this study exceeded the limits set by the US
Environmental Protection Agency and the World Health
Organisation, and these limits varied across samples.

Keywords: Wastewater, Physicochemical, Electrical
Conductivity, Biological Oxygen Demand, Chemical Oxygen
Demand, TDS, Chloride, Sulphide.

Nomenclature:

COD: Chemical Oxygen Demand
BOD: Biological Oxygen Demand
TS: Total Solids

TDS: Total Dissolved Solids

TSS: Total Suspended Solids

I. INTRODUCTION

Pollutants in wastewater are harmful to people's health,

the environment, and aquatic life. Reducing the pollutant
load is one of the main goals of wastewater treatment [1].
Although water contamination can occur naturally, the
majority of water pollution is caused by human activity.
Wastewater, also known as sewage, is the water a community
uses. The lack of treatment before discharging wastewater
into waterways results in significant contamination of the
affected ecosystem [2]. Three main types of pollutants can
cause water contamination. Infectious agents that enter
sewage systems and untreated waste fall into the first group.
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This includes bacteria, viruses, protozoa, and parasitic
worms. Diseases like dysentery, cholera, and typhoid are
commonly transmitted through wastewater due to the
quantity of bacteria found there. Biodegradable materials,
such as plant and animal wastes and faeces, are part of the
second type of water pollution, known as oxygen-demanding
waste. These substances can enter water sources either
naturally or by human activity. The natural process of
biological waste depletes oxygen levels in wastewater by
utilising the oxygen already present. When oxygen levels
drop too low, germs can colonise the sewage and
contaminate the water. Inorganic contaminants that are
soluble in water, including salts, acids, and harmful metals,
make up the third type of water pollutants. Phosphates,
ammonium salts, nitrates, and other substances are additional
types of water contaminants. Eutrophication occurs when
contaminants, including essential minerals such as
phosphates and nitrates, promote the growth of algae [3, 4].
Several researchers examined different effluents to
determine their effects on water quality. Previous research
indicates that human activities significantly impact water
quality. This was due to a combination of factors, including
insufficient wastewater treatment facilities and development
farther upstream. By examining changes in total suspended
particles, total phosphorus, chemical oxygen demand
(COD), copper, iron, nickel, nitrogen, lead, and zinc, one can
assess wastewater quality [5, 6].

Any body of water whose quality has been degraded due to
human activities is considered wastewater. It includes liquid
waste from homes, businesses, industries, and farms and can
contain a wide variety of toxins in varying amounts. In areas
where water is scarce, pollution and irrigation-related water
quality issues are of paramount importance [7]. Both current
and future operations have benefited from the
characterisation of wastewater and activated sludge,
enabling their control and optimisation. Sewage sludge,
industrial byproducts, and extensive fertilisation are the most
probable causes of water, soil, and plant pollutions [8].
Testing waste characterisation is crucial in this study because
it allows us to determine the waste's composition, which, in
turn, enables us to implement measures to reduce waste
disposal rates [9]. Researchers have characterised
wastewater discharged from a variety of residential and
industrial sources. As the world's population continues to
grow, urban environmental management becomes more
critical. One major problem is the inadequate management
of municipal wastewater in many southern cities. Wastewater
management in large cities is a
challenging endeavour. Pollution
of both water and land surfaces
results from improper wastewater
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disposal. Processed polluted water produces a host of health
problems, some of which have become epidemics [10, 11].
Aquatic biological resources die out as a result of
eutrophication caused by this effluent. Since treatment plants
convert wastewater into a usable form, they play an essential
part in wastewater sustainability [12]. The primary goal of
this research was to identify and classify the various types of
industrial effluents discharged into the Kanpur River in the
Panki Industrial region. The quality of wastewater being
disposed of into the environment as a result of different
human activities can be better understood through this type
of investigation.

II. MATERIALS AND METHODS

Wastewater samples were gathered in Kanpur's Panki
industrial region for this investigation. The process's exit was
used to collect the effluent samples. The 500 mL of effluent
was carefully transferred to the lab in polythene containers
and kept at 20 °C until additional analysis. Analytical-grade
reagents were used as chemicals for the waste liquor
analysis. The standard method was used to analyse the
physical and chemical characteristics of industrial effluents,
including pH, total alkalinity, total acidity, chemical oxygen
demand (COD), biological oxygen demand (BOD), total
solids (TS), total dissolved solids (TDS), total suspended
solids (TSS), chlorides, and sulphides.

III. RESULTS AND DISCUSSION

It is possible to infer the fertility or pollution level of the
research region from the physicochemical parameter values
measured in this study. Presented here are the experimental
results about the physicochemical characteristics of
wastewater samples retrieved from the industrial area of
Panki-

Table I: Physicochemical Characterisation of Industrial

Wastewater
Paramet Auitl(;mob plasti ¢ leathe r | Chemic | Solven
er 45 als t
pH 1208.3 6.73 8.5 4.7 3.5
EC 1374 4277. 4153. | 58664 | 71282
879.0 3 3 5
2450
TDS 4307 4275 6838 8125
BOD 1267. 1196. 2319.03 | 2762.4
52 00 5
Alkalin 2100 4530 4160 | 2543
€
COD 771.66 1285. 1245. 2463.24| 3108.0
3407.5 62 12 3
Cr 458'11 885.0 8545. 53904 | 3015.2
A 4 9.8 0 23 3.212 3
S2 0.140 | 0502 11200
NO3 - 10.50 35.05 36.00 164.00
S04 2- 254 372 427 4873
SS 700.02 600 1050 1550 6500

A. Determination of pH

Using a pH meter, the pH of each of the five samples was
promptly determined following collection. Table 1 shows
that the pH of the water samples collected from various
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locations ranged from 4.7 to 8.2. The availability of
micronutrients and trace metals may be affected by water pH
[13]. The acid-base balance of water can be evaluated using
pH, a well-known metric. A neutral pH is 7, an acidic pH is
below 7, and an alkaline or base-saturated pH is over 7.
Carbonate ions—CQO2, H2CO3, and HCO3—are the main
component that controls ion pH in untreated water. In [14].

B. Electrical Conductivity

Inorganic and organic wastes [15] and dissolved ions
released by decaying plant matter are the primary sources of
water conductivity. The EC values vary across samples,
ranging from 1205.37130.17 uScm—1. The concentration of
dissolved solids in the water released determines the EC.
Compared to the other sample locations, sample W5 showed
a higher concentration of dissolved solids, as measured by
the EC. A high EC value indicates that the solution contains
many inorganic ions. EC fluctuations in any given area are
location-specific and are driven by changes in salinity and
total dissolved solids [16].

C. Determination of Total Dissolved Solids

The results reveal that the TDS levels in this study range
from 1370 to 8100 mg/L. The total dissolved solids (TDS) in
wastewater mainly consist of manganese, salt, bicarbonates,
chlorides, carbonates, phosphates, and nitrates of calcium,
magnesium, sodium, and potassium. Possible explanations
for the elevated TDS levels in these towns include effluents
from various small-scale companies. An increase in TDS
values was shown to indicate pollution from external
sources, according to Kataria et al. [ 19].

D. Determination Of Biological Oxygen Demand

Depending on the sample, BOD levels ranged from 878.2
mg/L to 2765.35 mg/L. The current inquiry had a high
reported BOD value. The breakdown of organic molecules
increases biological oxygen demand (BOD) in water [18].
Sewage overflows from houses, farms, and other businesses
can increase the biochemical oxygen demand (BOD). One
popular measure of environmental pollution is the
biochemical oxygen demand (BOD) value. A lot of people
use it to determine how much organic pollution is in water.
The amount of organic matter in the water is shown.
Potential sources of biochemical oxygen demand (BOD) in
aquatic environments include leaves, dead plants, woody
debris, animals, animal manure, feedlots, food processing
plants, wastewater treatment facilities, and urban stormwater
runoff.

E. Determination of Chemical Oxygen Demand

COD ranged from a low of 772.56 mg/1 to a high of 3105.3
mg/l. With very few exceptions, potent oxidising agents in
an acidic environment can oxidise any organic substance. A
sample's oxygen equivalent, as measured by COD, is the
percentage of organic matter that a strong chemical oxidant
can oxidise. The existence of physiologically resistant
substances and toxic conditions can be identified using the
oxygen demand value, which is used
to determine the COD. The
relative oxygen depletion can be
measured by comparing COD and
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BOD. Release oxygen gas. Wastewater with higher COD and
BOD concentrations has lower DO levels. Blood organic
carbon directly affects dissolved oxygen levels in waterways.
An increase in biochemical oxygen demand (BOD and
COD) indicates a faster rate of oxygen depletion in the
effluent. This reduces the amount of oxygen that higher
aquatic organisms can breathe. The impact of a pollutant in
industrial waste. Both have become standard metrics for
gauging the effects of pollution. COD is also among the most
widely used methods for measuring organic contaminants in
water. Like biochemical oxygen demand (BOD), chemical
oxygen demand (COD) measures the concentration of
organic molecules in wastewater [19].

F. Determination of Nitrate

The nitrate levels in the wastewater samples range from
11,000 to 166,000 mg/L. Since nitrate is the most highly
oxidised form of nitrogen, it is a valuable metric for
estimating organic contamination in a given environment.
Nitrate is a prevalent pollutant in both surface and
underground water sources. Decomposing plant matter is a
natural source of nitrate in the water supply. Yet additional
artificial nitrate sources can raise nitrate concentrations in
source waters to levels that are harmful. Nitrogen is found in
agricultural sources such as chemical fertilisers and cattle
manure. There appears to have been bacterial activity and
growth in the water samples because of the presence of
nitrates [20].

IV. SULPHATES

Wastewater sulphate concentrations range from 600 to
6500 mg/l. Excessive levels of sulphates are poisonous to
living things—the breakdown of many compounds in water
that contain sulphur results in the formation of sulphates.
Most water sources naturally include sulphate ions (SO4-2),
which means they are also found in wastewater. A transient
laxative action is produced in humans at low concentrations
[21]. Leaching of sulphate from common minerals, such as
gypsum, can cause it to appear naturally in water [22].

A. Determination of Chloride

Wastewater samples range in chloride level from 886.25
to 8543.45 mg/l.

An indicator of the level of contamination in that specific
ecosystem. It is a widely used method for determining the
concentration of organic contaminants in water. It shows
how much organic stuff is in the water. Leaves, dead plants,
woody debris, animals, animal dung, industrial effluents,
feedlots, food processing plants, wastewater treatment
facilities, and urban stormwater runoff are all potential
sources of biochemical oxygen demand (BOD) in aquatic
environments.

B. Determination of Chemical Oxygen Demand

COD levels varied widely, ranging from 772.56 mg/l to
3105.3 mg/l. Almost any organic compound can be oxidised
by powerful oxidising agents in an acidic atmosphere. The
COD measurement determines the oxygen equivalent of a
sample, i.e., the proportion of organic matter that a strong
chemical oxidant can oxidise. Using the oxygen demand
value, which is used to determine COD, one can identify the
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presence of compounds with physiological resistance and
harmful situations. By analysing COD and BOD readings,
one can determine the degree of oxygen deprivation. Let the
oxygen out. Concentrations of COD and BOD in wastewater
are inversely proportional to their DO content. Dissolved
oxygen levels in streams are directly affected by blood
organic carbon. Effluent oxygen depletion occurs more
rapidly as biochemical oxygen demand (BOD and COD)
increases. The oxygen available to higher aquatic organisms
is lowered as a result. A pollutant's effect on industrial waste.
Both have become the gold standard for measuring
pollution's effects. There are several popular methods for
measuring organic contaminants in water, including COD.
An indicator of the number of organic compounds in
wastewater, chemical oxygen demand (COD) is similar to
biochemical oxygen demand (BOD) [17].

C. Determination of Nitrate

The nitrate levels in the wastewater samples range from
11,000 to 166,000 mg/L. Since nitrate is the most highly
oxidised form of nitrogen, it is a valuable metric for
estimating organic contamination in a given environment.
Nitrate is a prevalent pollutant in both surface and
underground water sources. Decomposing plant matter is a
natural source of nitrate in the water supply. Nevertheless,
nitrate can be dangerously elevated in source waters due to
other synthetic sources. Nitrogen is found in agricultural
sources such as chemical fertilisers and cattle manure. There
appears to be bacterial activity and growth in the water
samples, as nitrates are present.

D. Determination of Sulphide

Sulphides are especially problematic because they release
hydrogen sulphide in low-pH environments and form black
precipitates when discharged into iron-containing streams.
Biological treatment systems and stream life are both at risk
of toxicity from sulphides. Table 1 shows that the sulphide
level in industrial waste exceeds the allowed amount of 2
mg/L. The present investigation found that this level is
discharged into inland surface waters.

E. Determination of Alkalinity

The ability of water to neutralise acids is known as its
alkalinity. Add up all the bases, and that's it. The presence of
salts such as carbonates, bicarbonates, borates, silicates, and
phosphates, as well as free hydroxyl ions, gives natural water
an alkaline pH. Hydroxides, carbonates, and bicarbonates,
however, account for the vast majority of the alkalinity-.
Table 1 presents the alkalinity levels of each industrial waste
sample from the current investigation.

F. Determination of Total Suspended Solids (TSS)

The total suspended solids (TSS) levels from several
industrial operations exceed the acceptable range of 20-200
mg/L, according to the current study's findings. These
suspended contaminants cause turbidity in the receiving
streams. The type and quality of the raw materials used in
factory production largely determine the solids content of the
effluent. The buildup of total
suspended particles in the
industrial effluent may be due to
the processing of final products.
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Poor photosynthetic activity in aquatic systems is caused by
turbidity, which results from the presence of total suspended
particles in water [23].

V. CONCLUSION

The physico-chemical study of industrial effluents revealed
that, compared with the limits set by the WHO and the EPA,
the concentrations of pH, EC, TDS, Chlorides, Sulphate,
sulphide, Nitrate, alkalinity, TSS, BOD, and COD are
significantly elevated. Discharging untreated sewage into a
neighbouring body of water or land is unacceptable. They
can't be used for watering plants. Industrial effluents pose
serious environmental risks that affect all forms of life on
Earth.
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