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Abstract: Textile industries are the major source of environmental pollution in terms of quality and 
quantity. The textile industries consume large quantities of water (200 m3/ton of product) out of which 
around 90% is released as wastewater. Textile wastewater contains dye as the major pollutant which 
is not only recalcitrant but also imparts intense colour to the waste effluent. Improper disposal of textile 
wastewater causes serious environmental problems affecting the aquatic organism adversely. The 
present study deals with the detailed study of environmental issues. This paper reviews the textile 
production process with the source of solid, liquid and gaseous pollution, their impact on environment 
and environmental issues in chemical dyeing and printing industries. 
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INTRODUCTION 
 

A dye can be described as a colored substance 
that has an affinity to the substrate to which it’s 
being applied. The dye is used as an aqueous 
solution and should need a mordant to improve 
the fastness of the dye on the fiber. The first 
known use of an organic colorant was much 
later, before crisis 4,000 years ago, when the 
blue dye indigo was found within the wrappings 
of mummies in Egyptian tombs (Benkhaya et al., 
2017). There are more than 1,00,000 
commercially available dyes with over 7,107 tons 
of dyestuff produced annually worldwide. These 
dyes are widely used in a number of industries, 
such as textiles, cosmetics, food, and paper 
printing, with the textile industry the largest 
consumer of dyes (Silveira et al., 2009). The 
dyes are obtained from animal, vegetable or 
mineral origin with no or very little processing. 
So, dyes are mainly organic and inorganic 
chemical substances. If these substances spread 
out in the environment, they may cause huge 
adverse impact on the environment (Islam et al., 
2011). The chemical dyeing and printing 
industries impact on the environment aspects 

such as air, water, land and human body 
(Chavan, 2001). Production of textile consists of 
a long multistep chain involving a large number 
of chemically heterogeneous compounds. It is 
also one of the greatest consumers of water per 
kg of produced material. It significantly 
contributes to environmental pollution by 
discharging wastewater rich in hazardous 
chemicals, such as azo-dyes, flame retardants, 
formaldehyde, dioxins, biocides and heavy 
metals, which in different ways pose threats to 
public health. Chemicals are harmless or 
dangerous, can accidentally or purposely enter 
and leave the textile mill during different steps of 
the manufacturing process. They can end up in 
goods placed in the market, either intentionally to 
give specific characteristics to the article (colour, 
softness, flame and crease resistance, or water 
repellent properties) or unintentionally as residual 
materials from the production (traces of toxic and 
carcinogenic compounds can often be found in 
commercial dyes) (Luongo, 2015). 
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TEXTILE PRODUCTION PROCESS 
 

Pre-treatment, dyeing, printing, finishing, washing 
and drying are steps of textile production 
process. 
 

Pre-treatment 
Pre-treatment processes (desizing, scouring, 
bleaching, and mercerizing) are performed on the 
fiber in order to remove undesired material and 
improve the affinity for dyeing, printing and 
finishing treatments (Sando et al., 1995). Each 
production step, briefly described below, implies 
the usage and the discharge of vast array of 
chemicals (Chen and Burns, 2006). 
 

Desizing: Desizing is a process used to remove 
size material from textile (Adrian and Rosch, 
1982). It can represent an environmental problem 
when the compounds used, which might be 
found in effluents from the processing plants, are 
difficult to emulsify or hardly biodegradable, like 
silicon oils (Liu, 2009). 
 

Scouring: Hydrophobic substances, natural or 
added, such as oils, waxes, gums, etc. which do 
not absorb the dyes or which are dyed with 
different colour result in considerably impaired 
dyeing. These compounds have to be removed 
before the dyeing, by a process of Scouring. This 
process uses compounds such as anionic or 
non-ionic surfactants (e.g. alcohol ethoxylate and 
alkyl phenol ethoxylate), dispersing and reducing 
agents or chelating agents for removing metal 
ions (Liu, 2009). 
 

Bleaching: Bleaching is a chemical process to 
remove unwanted, extraneous substances in 
order to improve the whiteness of the textile 
(James and Harry, 1936). The properties of 
bleaching agents depend on the type of fiber and 
often a combined bleaching treatment is needed. 
The most frequently used compounds are 
hypochlorite or chlorite and hydrogen peroxide 
together with many auxiliary compounds such as 
stabilizer, co-stabilizer, wetting agents, 
activators, and anti-corrosion agents (Zeronian 
and Inglesby, 1995). 
 

Mercerizing: Mercerizing is a chemical procedure 
that improves the dyeing ability and increases the 
strength, dimension stability and luster. Several 
compounds like alcoholic sulphates, anionic 

surfactants and cyclohexanol can be used 
(Frederick, 1927). 
 

Dyeing 
Dyeing is the process to color textile material. 
This operation can be done during various stages 
(on the fiber, yarn, fabric and product) alone or 
together with other treatments (Huang and 
Schlatzer, 1985). It involves preparation of the 
dye, dyeing, fixation, washing, and drying 
(Luongo, 2015). Dyes contain chromophoric 
(usually double-bonds, aromatic and hetero-
aromatic rings, responsible for coloring 
properties) and auxochromic groups (groups 
forming salts, responsible for dyeing properties) 
(Chung and Cerniglia, 1992). With regard to the 
structure and usage, dyes are classified into azo-
dyes, anthraquinone dyes, acidic (for wool, nylon, 
silk) or basic dyes, disperse dyes (used for 
polyester and other synthetics material), reactive 
and direct dyes (used for cotton and viscose), 
and metal complex dyes (generally chromium or 
cobalt complexes) (Hunger, 2003). The issue of 
carcinogenicity related to azo-dyes has already 
been addressed (Yahagi et al., 1975). Mainly 
used for yellow, orange and red colouring, they 
represent the majority of the synthetic dyestuffs. 
The structure contains one or more azo-bonds, 
which can be cleaved, releasing potentially 
carcinogenic aromatic amines (Chung, 1983; 
Pinheiro et al., 2004). After dyeing treatment, a 
large amount of the non-fixed dye leaves the 
dyeing units together with other auxiliary 
substances added during the process, resulting 
in a contaminated effluent water stream, which 
should be treated to remove the chemicals 
before being released into the environment. 
Several of these compounds are non-
biodegradable and are released non-transformed 
into the wastewater system (Puvaneswari et al., 
2006). Wastewater released after the dyeing 
process might contain, beside dyes, dyeing 
additives like ethoxylates, alkyl phenol 
ethoxylates, retarders for cationic dyes, 
dispersing agents, ethylene diamine tetraacetate 
and many others (Luo et al., 2013). 
 

Printing 
Printing is the process where pigments, which 
are generally insoluble, are applied on the textile 
to give specific patterns, e.g. text on the garment. 
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Possible pollutants from printing are: dyes or 
pigments and organic solvents (Luongo, 2015). 
 

Finishing 
Finishing encloses all those treatments, 
mechanical and chemical, performed on fiber, 
yarn or fabric in order to improve look and texture 
(Bajaj, 2002). Possible pollutants released due to 
finishing processes are: formaldehyde, resins, 
flame-retardants, antistatic, softening, 
crosslinking agents and biocides (Le-Marechal et 
al., 2012). 
 

POLLUTION ISSUES IN CHEMICAL 
DYEING AND PRINTING INDUSTRY 
(TEXTILE INDUSTRY) 
 

Chemical dyeing and printing industries generate 
all three kinds of waste i.e. liquid effluents, air 
emission and solid wastes (Tiwari and Babel, 
2013). Major pollutants released from the textile 
industries includes several wet processing 
operations like scouring, bleaching, mercerizing 
and dyeing (Elango et al., 2016). 
 

Liquid Effluent 
In textile processing, bleaching and dyeing are 
the two major activities that require a large 
amount of water. However, these activities are 
non- consumptive and most of the water used by 
these units is discharged as effluent after 
processing (Jayanth et al., 2011). The amount of 
water consumed and released varies depending 
on the type of fabrics produced (Ananthashankar, 
2012). Almost 0.08 - 0.15 m3 of water is used to 
produce 1 kg of fabrics. It is estimated that about 
1,000 - 3,000 m3 of wastewater is produced after 
processing 12 - 20 tons of textiles per day (Kdasi 
et al., 2004). These effluents are rich in dyes and 
chemicals, some of which are non-biodegradable 
and carcinogenic and pose a major threat to 
health and the environment (Mohamed and El 
Nemr, 2017). These textile effluents also contain 
organic and inorganic compounds (Elliott et al., 
1954). Several primary, secondary and tertiary 
treatment processes like flocculation, trickling 
filters and electro-dialysis have been used to 
treat these effluents (Mohamed and El Nemr, 
2017). However, these treatments are sometime 
not found effective against the removal of all 
dyes and chemicals used (Eswaramoorthi et al., 
2008; Hassaan et al., 2016).  
 

The effluent does not only contain high 
concentration of dyes used in the industry, but 
also contain the chemicals used in the various 
processing stages. Some trace metals like Cr, 
As, Cu and Zn are present in these effluents and 
are capable of causing several health issues 
including hemorrhage, ulceration of skin, nausea, 
severe irritation of skin and dermatitis. Textile 
effluents are also found to contain other organic 
and microbial impurities (Nese et al., 2007; 
Mohamed and El Nemr, 2017). Cotton fibres are 
mainly dyed using azo dyes which are one of the 
largest groups of synthetic colorants used in the 
industry (Mohan et al., 2002). Azo dyes are 
difficult to degrade by the current conventional 
treatment processes. They are characterized by 
the presence of the nitrogen-nitrogen bond (-
N=N-) in the center and hence they are highly 
electron deficient (Robert et al., 2008). These 
azo dyes are found to be complex in nature and 
have been found to show carcinogenic evidences 
on reductive cleavage. These dyes are capable 
of altering the physical and chemical properties 
of soil, deteriorating water bodies and causing 
harm to the flora and fauna in the environment 
(Mohamed and El Nemr, 2017). The toxic nature 
of dyes cause death to the soil microorganisms 
which in turn affect the agricultural productivity 
(Savin and Butnaru, 2008). 
 

Textile wastewater contains strong colour, 
high temperature, high turbidity, broadly 
fluctuating pH, high COD and BOD 
concentration, large amount of suspended solids 
and total dissolved solids due to the presence of 
different pollutants within water environment. 
Also, these effluents are toxic and detrimental to 
environment and human health directly or 
indirectly (Elango et al., 2016). 
 

Colour: Colour of the effluent is one of the major 
problems in textile industry and it’s widely 
accepted as primary pollutant in wastewater. In 
fact, colour in the effluent is easily visible to 
human eyes even at very low concentration and 
no one likes the presence of dirty water. Colour 
diminishes the photosynthesis activity of aquatic 
life and it affects other parameters such as DO, 
BOD etc. In general, colour is difficult to remove 
by the conventional treatment methods (Elango 
et al., 2016). 
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pH: High strength of the pH in effluent can affect 
the quality of clean water and alters the rate of 
biological reaction with survival of various 
microorganisms. The strength of the pH also 
alters the soil permeability which results in 
contaminating underground water resources. As 
a result, it is necessary to evaluate the effluent 
with respect to pH value, then it can be 
neutralized with acidic or basic solution (Gupta 
and Jain, 1992). 
 

Total Hardness: Divalent metallic cations 
particularly Ca+2, Mg+2, Sr+2 and Fe+2 are 
accountable for hardness in textile effluents. 
Most of the dyes get precipitated, as a result the 
water gets highly turbid and polluted. Therefore, 
the water softening method is carried out before 
it is discharge into the receiving bodies (Elango 
et al., 2016). 
 

Biological Oxygen Demand (BOD): The BOD is 
due to the presence of organic contaminants of 
textile effluents in water bodies. The effluent 
water undergoes anaerobic fermentation 
processes as a result formation of ammonia and 
organic acids. Hydrolysis of these acidic 
materials cause a decrease of pH value which in 
turn changes the water as more acidic. 
Moreover, increase in BOD leads to microbial 
oxygen demand causes reducing DO which may 
induce hypoxia conditions with subsequent 
adverse effects on aquatic biota (Goel, 1997). 
BOD, COD and DO are interrelated when higher 
COD in effluent induces the BOD as a result it 
consumes more oxygen in the water hence 
aquatic organisms become suffocate and die 
(Elango et al., 2016). 
 

Chemical Oxygen Demand (COD): Organic 
strength of the effluent may be identified by COD 
values. Increases in COD may be due to huge 
amount of industrial wastes such as detergents, 
softeners, non-biodegradable dyeing chemicals, 
formaldehyde-based dye fixing agents, etc. 
Higher concentration of COD in water implies 
toxic conditions and therefore the presence of 
biologically resistant organic substances. Thus, 
the effluent is incompatible for the survival of 
water living organisms because of the reduction 
of DO content (Mohabansi et al., 2011). 
 

Total Dissolved Solids (TDS): Generally, textile 
industries show higher TDS value than the other 
industries mainly due to the fixing, bleaching and 
dyeing agents used for fabric processing on 
different stages. The high TDS value of water not 
recommended for drinking and irrigation 
purposes as it may cause salinity problem 
(Elango et al., 2016). 
 

Total Suspended Solids (TSS): The highest 
amount of TSS is due to increased suspended 
particles in effluent which shows increasing 
turbidity of water bodies and it depletes the 
oxygen level in water system as a result 
disturbing the process of food chain in aquatic 
medium (Elango et al., 2016). 
 

Turbidity: In some cases of textile effluent colour, 
more total suspended solids and oily scum 
incorporate with colloidal matter increases the 
turbidity which gives bad appearance and foul 
smell. Moreover, it prevents the penetration of 
sunlight and oxygen transfer process with marine 
water as a result the process of photosynthesis is 
hindered (Elango et al., 2016). 
 

Chloride: The high value of chloride may be due 
to use of chlorine compounds such as 
hydrochloric acid, hypochloric acid and chlorine 
gas in various processes (Nosheen et al., 2002) 
like bleaching, washing and disinfecting agents. 
Mainly high chloride water destroys some 
microorganisms which are necessary to maintain 
food chains in aquatic life and it was found to be 
favour to TDS, TSS, alkalinity and sulfate 
(USEPA, 1992).  
 

Silica: In excess amount of silica in effluent 
makes water turbid and increases salinity 
problem as a result the water is unfit for domestic 
and irrigation purposes (Elango et al., 2016). 
 

Oil and Grease: The presence of oil and grease 
in water bodies leads to the formation of oil layer, 
which causes significant environmental problem 
such as reduction of light penetration into water 
system therefore photosynthesis process for 
water living organism is hindered. Besides, it 
prevents transfer of oxygen from atmosphere to 
water medium as a result reduces the amount of 
dissolved oxygen (DO) at the bottom of the water 
bodies and disturbs the process of food chain in 
the aquatic life. In animals, oil coating can 
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eradicate the padding properties of fur and 
feathers. Thus, detergents spill over water to 
remove oil layer but it creates foaming, and can 
harm to invertebrates and fish as they are a 
major source of phosphates. Hence, oil and 
grease in water is a major environmental problem 
(CPCB, 1990). 
 

Air Emission  
Most processes performed in textile industry 
produce atmospheric emissions. Gaseous 
emissions have been identified as the second 
greatest pollution problem (after effluent quality) 
for the textile industry (Modak, 1991). The major 
air pollution problem in the textile industry occurs 
during the finishing stages, where various 
processes are employed for coating the fabrics 
(Tiwari and Babel, 2013). Air emissions include 
dust, acid vapors, oil mists, odors and boiler 
exhausts. Cleaning and production changes 
result in sludge from tanks and spent process 
chemicals, which may contain toxic organics and 
metals (Modak, 1991). Textile industry usually 
generate nitrogen and sulphur oxides from 
boilers. Other significant sources of air emissions 
in textile operations include energy production, 
drying and curing, coating, cotton handling 
activities, bleaching, sizing, printing, dyeing, 
finishing, chemical storage and wastewater 
treatment. These processes can emit SO2, NOx, 
VOCs, particulates, carbon monoxide, chlorine, 
chlorine dioxide, H2S, aniline vapors, 
hydrocarbons, ammonia, formaldehyde and toxic 
emissions (Tiwari and Babel, 2013). 
 

Solid Waste 
Solid waste from textile and apparel factories are 
made up of textile materials and supplies that do 
not meet the required quality standards or remain 
after being used in production. Poor quality raw 
materials should not be accepted if textile 
companies would like to achieve better, more 
efficient and faster production operations and to 
minimize the amount of waste they generate 
(Mucella and Onder, 2005). Solid waste 
generation steps in textile industry are fibre 
preparation, yarn spinning, slashing/sizing, 
weaving, knitting, tufting, desizing and finishing. 
These steps are generating following types of 
solid waste fibre waste, packaging waste, sized 
yarn, fibre waste, cleaning and processing waste, 

fabric scraps, off-spec fabric, used oil, etc. As per 
Mucella and Onder (2005) mainly wastes are 
generated during the following three stages in the 
lifecycle of the product: manufacturing, usage 
and discarding the textile product as waste. As a 
result of disposal and discharge of waste 
materials freely, hazardous substances in the 
waste contaminate the soil. This pollution can be 
carried down through underground layers with 
the help of gravitation. Therefore, waste 
collection areas turn into chemical reactors that 
cannot be controlled easily and these 
uncontrolled piles of waste materials become 
potential explosives.  
 

CONCLUSION 
 

Increasing environmental issues have urged 
companies manufacturing products to meet basic 
requirement of people to turn their looks to 
environment-based management strategies. The 
synthetic textile dyes showed a great group of 
organic compounds that could have negative 
impacts on the environment, as well as, some of 
them can cause hazards to humans. The growing 
difficulty and struggles in treating textile wastes 
has led to a continuous examination for new 
approaches that are applicable and economically 
feasible. However, till now, there is no very highly 
effective technique capable of complete removal 
of both the colour and the toxic properties of the 
dyes released into the environment. Quality and 
quantity wise textile effluent water playing a big 
role of industrial pollution in Environment. Proper 
treatment technology is required to reduce the 
level of pollution. Textile industry is one of the 
major sources in the increase of air pollution 
globally in general or in developing countries in 
particular. Air pollution control technology is 
available today which will serve the textile 
industry well. To reduce waste accumulation in 
landfill site, an efficient solid waste management 
is required. However, this process is considered 
as long-term process, which requires proper 
management of the short and medium term to 
avoid environmental and health problems for 
humans. 
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