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Abstract

Tannery industry is a primary pollutant of the environment and has a strong potential to cause soil and water
pollution owing to the discharge of untreated effluent. It uses more than 250 chemicals for leather production
and release a complex mixture of toxic organic chlorinated phenols, toxic Cr(VI), and other toxic pollutants such
as sulphides, phenolic compounds, magnesium, sodium, potassium, azo-dyes, cadmium compounds, cobalt,
copper, antimony, barium, lead, selenium, mercury, zinc, arsenic, PCB, nickel, formaldehyde resins, pesticides
residues, mineral salts, dyes and solvents like grease and oils. Cr(VI) and chlorinated phenols are the basic
prominent sewage toxic to biota and humans as well as other environments or ecosystems. Based on different
researchers on different countries and different environmental samples like soils, waters, and vegetables in
almost all (more than 99.99%) of Cr(VI) is above the permissible limit of WHO, FAO, EPA, and other countries
maximum discharging and existing limits. Cr(VI) have different health effects and cause for acute toxicity,
mutagenic, carcinogenic and high blood pressure for societies used untreated waste water contain large amount
of Cr(VI) discharged from any tannery industries and also affect seed germination of the plants. The levels of
Cr(VI) in the downstream river and spring water samples exceed from WHO permissible limit of total chromium
in drinking waters (0.05 mg/L). The increased concentration of Cr(VI) in the water samples indicate the possible
environmental pollution of downstream water bodies by the tannery effluent, soil and vegetables.

Keywords: Tannery, Effluents, Environments, Hexavalent Chromium

INTRODUCTION

Environmental pollution is one of the major problems of the world and it is increasing day to day due to
urbanization and industrialization. The current pattern of industrial activity alters the natural flow of materials
and introduces novel chemicals into the environment composed of water bodies, soil, plants, vegetables, human,
and different living organism. Now a day one of a serious problem faced by the modern world is water pollution
due to the increase in number of industries and this cause for other environmental pollution. Next to water, soil
and air is the 2" most important component of the environment, but it is the most undervalued, misused and
abused earth and atmospheric resources respectively. Soil contamination has become a serious problem in all
industrialized areas of the country. Soil is equally view as the ultimate sink for organic and inorganic form of
contaminants discharged into the environment from industrial effluents. Most plants and animals depend on soil
as a growth substrate for their sustained growth and development. The contamination of soils with heavy metals
or micronutrients in phytotoxic concentrations generates adverse effects not only on plants but also poses risks to
human health. High accumulation of metals affects both growth and metabolism and increases the production of
reactive oxygen species in plants (Mahatma, 2010).

Vegetables are the other components of environments exposed to industries effluents and heavy metals.
They grow at contaminated sites could take up and accumulate metals at concentrations that are toxic metals like
Cr(VI) from different industries such as metal cleaning, plating baths, refineries, mining, electroplating, paper
and pulp, paint, textile and tanneries (Weigert, 1991). From these, Tannery industry is a primary polluter of the
environment and has a strong potential to cause soil, water pollution (with its high oxygen demand,
discolouration and toxic chemical constituents (Song et al., 2000)), plants, vegetables, terrestrial and
atmospheric systems owing to the discharge of untreated effluent. Tanning is the chemical process that converts
animal hides and skin into stable and imputrescible products called leather (Hayelom and Adhena, 2014). The
transformation of hides into leather is usually done by means of tanning agents and the process generates highly
turbid, colored and foul smelling effluent (Hayelom and Adhena, 2014; Buljan and Kral, 2011). During tanning
process there are three types of wastes such as air pollutant, water pollutant and solid pollutant are discharge
during various steps namely: beam house operations, tan yard operations, post tanning operations and finishing
operations (Durai and Rajasimman, 2011).

The characteristics of tannery effluent vary considerably from tannery to tannery depending upon the
size of the tannery, chemicals used for a specific process, amount of water used and type of final product
produced by a tannery. The tanning activity is vital for the leather industry and most tanneries in the world (about
90%) use chromium salts to provide better leather flexibility, better water resistance and a high shrinkage
temperature. Unfortunately, chromium salts are not completely fixed by skins and the residual quantity (about
30% of the initial one) remains in the spent tanning liquor (Alfredo et al., 2007) and high concentration of
Cr(VI) have carcinogenic, mutagenic and teratogenic effects on humans, many plants, animals, and bacteria
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inhabiting aquatic environments (Naik et al., 2007). It can cause a temporary effects such as dizziness, headache,
irritation of eyes, skin or lungs, allergic reactions, poisoning of liver, kidney or nervous system or collapse due to
lack of oxygen. Tannery effluents are ranked as the highest pollutants among all the industrial wastes and its
types are: vegetable tanning, which does not contain chromium and used for heavy leather like shoe soles,
handbags, straps and belts preparation and chrome tanning, which contains chromium and used for light leather
(Manivasagam, 1987). The tanning industries are major contributors of chromium pollution in India, Pakistan,
Burkina Faso, South Africa, Latin America, Asia and other developing countries like Ethiopia and Sudan which
have more tannery industries. Since almost all leather industries release much amount of waste which consists
of toxic chromium and phenolic solutions (Felsner, 1995). African leather industry is relatively insignificant
compared to other worlds like Latin America produces more leather in 3 weeks than African industry produces in
a year; which illustrated by figure 1, that shows the world output of leather in 1988, by region.

Tannery Production

4.10%

3.20%

14.90%

17.20%

= Africa = Near East Far East Latin America = Developed

Figure 2: Comparative leather production output of the world in 1988 by regions (Felsner, 1995).

Sources of Environmental Pollutants

There are different sources of environmental pollutants and have different ways of mechanisms affecting the
ecosystem as shown fig 2 below. Leather processing industry is one principal next to pesticide and paint
processing industries compared to other industries.
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Figure 3: The flow diagram of toxic elements discharged as a waste from industries in the biospheres
of plants, soil, air, water, animals and humans in the world environment (USGS, 2002).
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Tannery operations leading to high pollution load to the ecosystem
3 / ” 1

The raw hide undergoes a series of chemical treatments before it turns into flattening leather in leather
processing such a process known as tanning and it can categorized in to four stages (Durai and Rajasimman,
2011) and released three main group of tannery effluent: chrome-free effluents (emanating from the beam house-
liming, deliming/bating, water from fleshing and splitting machines which contain high pH sulphides), high
chrome-contain effluents (emanating from the tanyard-tanning and re-tanning, sammying (high Cr content and
acidic), low chrome content soaking and other general effluents emanating mainly from post-tanning operations
(fat-liquoring, dyeing) (Buljan et al., 2011) released to the environments.

The prime stages in leather processing are curing, soaking, liming, dehairing, detaining, deliming,
bating, picking, degreasing and tanning. For all these steps use the chemicals like sodium sulphide, sodium
bicarbonate, chromate and chloride, sodium sulphite, chromium sulphate, calcium salts, ammonium salts, acids,
alkalis, fat, liquor, organic dyes, hydrogen peroxide, and formate which releases quite toxic chemicals of organic
chlorinated phenols (e.g. 3,5-dichlorophenol), inorganic pollutants of Cr (VI), and other toxic pollutants like
sulphides, phenolic compounds, magnesium, sodium, potassium, azo-dyes, cadmium compounds, cobalt, copper,
antimony, barium, lead, selenium, mercury, zinc, arsenic, PCB, nickel, formaldehyde resins, dyes, solvents,
pesticides residues and other mineral salts (Ros and Ganter, 1998) that causes severe health hazards and
environmental problems to the entire ecosystems in all stages (Murugan and Sohaibani, 2010).

Chlorinated phenols and chromium were found to be closely associated with any tannery waste rather
than others. Indeed chlorinated phenols like 3, 5-dichlorophenol act as an organic pollutant associated with the
tanning industry have been found to be highly toxic and affect the cellular compounds of organisms exposed to a
waste. Organic matter (protein and carbohydrate decomposition) - depression of the dissolving oxygen (DO)
content of stream waters caused by microbial decomposition (Mwnyihija et al., 2006), salinity or NaCl, - small
decrease in the solubility of non-polar organic compounds (e.g. naphthalene, benzene, toluene etc.) (Pepper et
al., 1996), offensive odour (H,S) - inhibition of the cytochrome oxidase and other oxidative enzymes, resulting
in cellular hypoxia or anoxia, exposure to moderate levels of (50-100 mg/L H,S) can result in Kerato-
conjuntivitis, respiratory tract irritation and olfactory fatigue. Prolonged exposure to 250-500 mg/L will result in
olfactory paralysis, severe lung and eye irritation, pulmonary oedema and unconsciousness in human (Dorman et
al., 2000). However, one of the major disposals of tanning is chromium contaminated sludge produced as a by-
product of wastewater treatment (Amita, 2005) in addition to other waste effluents and heavy metals. Leather
processing requires large amount of chemicals as a raw materials at different processing stage and they release
toxic chemicals to the environments as shown in figure 3 below.
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Figure 4: Schematic diagram indicating type of pollutants during the tanning process (UNEP 1994).

Effluent Sensitivity Environments

Chromium is extensively used in industries, like electroplating, paint and pigment manufacturing, textile,
fertilizer, leather tanning and mining (Unal et al., 2010; Ganguli and Tripathi, 2002). Those industries discharge
Cr(II) and Cr(VI) with waste effluent to the soil, surface water and vegetables. The most environments directly
and indirectly affected or sensitive to tannery effluent are:

Soil profiles

Soil is a crucial for most plants and animals life as a growth substrate for their continual growth and
development. In many instances the sustenance of life in the soil matrix is adversely affected by the presence of
deleterious substances or contaminants of the organic and inorganic form of contaminants results from disposal
of industrial effluents especially from tannery discharge. Leather industries located at Jajmau, Kanpur, are the
major sources of heavy metal contaminations in the agricultural soil in the surrounding areas and have been used
for irrigation. Continuing use of sludge for irrigation can cause heavy metal like Cd, Zn, Cr, Ni, Pb and Mn
accumulation in surface soils and it can release heavy metals into ground water or soil solution available for
plant uptake due to reduction of heavy metal retain capacity of the soil. The contamination of soils with heavy

91



Journal of Environment and Earth Science WwWw.iiste.org
ISSN 2224-3216 (Paper) ISSN 2225-0948 (Online) iy
Vol.7, No.3, 2017 IISTE

metals or micronutrients in phytotoxic concentrations generates adverse effects not only on plants but also poses
risks to human health (Murugesan et al., 2008). The concentration of chromium was very high in the soil as
agricultural lands are irrigated with wastewater rich in tannery effluents, which contains high concentration of
chromium sulphate (Mohd, 2008). Care should be taken with phosphorus applications because high level of
phosphorus in the soil can result in water pollution. At high immersions Cr(VI) is noxious, mutagenic,
carcinogenic, teratogenic and in nature subsists mainly as the dissolvable, extremely poisonous anion. Moreover,
using sodium chloride as raw material in tanneries release a high concentration of chloride and nitrate
(Babyshakila, 2009) as the end product of oxidation of nitrogen whereas sodium carbonate, sodium bicarbonate,
sodium chloride and calcium chloride in tanning causes the alkalization of the soil resulting to increase in pH of
the soil (Mondal et al., 2005).
Water profiles
Tannery effluents are of large scale environmental concern because they color and diminish the quality of water
bodies into which they are released. Tannery waste also include biodegradable organic matter (e.g. proteins and
carbohydrates) which have the main problem on depression of dissolved oxygen content in stream waters caused
by microbial decomposition (Mwnyihija et al., 2006). This impact is primarily on loss of dissolved oxygen,
which is detrimental to aquatic organisms and encourages anaerobic activity, which leads to release of noxious
gases (Mwinyihija et al., 2006; Pepper ef al., 1996).
Plant and Vegetables growth
Wastewater laden irrigation water affects the plant growth and yield (Barman and Lal, 1994) and the
accumulation of toxic heavy metals are biomagnified at different trophic levels through food chain. Tannery
wastewater produces phytotoxic effects, and high accumulation of heavy metals resulting in stress for plants (e.g
salinity stress which affect various metabolic processes resulting in reduction of vegetative and later on
reproductive growth of the plant) and greatly affects the process of respiration, photosynthesis, shorten germ
sprouting and mitotic activity (Camplin, 2001) and also increases the production of reactive oxygen species
(Moore and Ramamoorthy, 2001). The accumulation, however, depends on the plant species, the elements, its
bioavailability, redox, pH, cation exchange capacity, dissolved oxygen, temperature and secretion of roots.
According to (Arifa et al., 2013) all the parameters of vegetative growth and biomass in all the cultivars
of sunflower reduced due to an increase effluent discharge from tanneries and wastewater adversely affected the
root and shoot development of all the cultivars of sunflower in higher treatment concentration as compared to
counterparts grown in controls. Similarly, (Rusan ef al., 2007; Kilicel and Dag, 2006 and Hewitt and Keller,
2003) reported the same effects of wastewater on the growth of maize, soybean and wheat plant. The higher level
of salts like chlorides and sulphates in a tannery waste which might inhibit the average crop growth and
developments of maize as reported by (Nath, 2009). Presence of excess amount of chromium, dissolved solids,
chlorides, sulphides, high BOD and COD values in the effluent beyond the tolerance limit makes it unsuitable
for crop growth (Bera and Bokaria, 1999) and inhibit seed germination and seedling growth at lower dilution of
effluents (Mishra and Bera, 1995). So, more than 80% high concentrations of effluents proved deleterious to
plant growth, both at vegetative and reproductive stages. Tannery sludge is a combination of hair, fleshing,
shavings, splits, hide/skin trimmings, leather trimmings, buffing dust, leather finishing residues, general plant
wastes, and waste water treatment sludge as shown in figure 2 above (UNEP, 1994) and severely affect the
mitotic process and reduce seed germination in extensively cultivated pulse crops (Thangapandian, 1995).
Atmospheric Systems
The air we breathe is an essential ingredient for our wellbeing and a healthy life. Unfortunately polluted air is
common throughout the world specially in developed countries from 1960s. Polluted air contains one, or more,
hazardous substance, pollutant, or contaminant that creates a hazard to general human health. The main
pollutants found in the air we breathe include, particulate matter, PAHs, lead, ground-level ozone, heavy metals,
sulphur dioxide, benzene, carbon monoxide, nitrogen dioxide, H,S and NH; waste discharging from tanning
during unhearing limning and deliming bating process respectively affect atmospheric air (Mashhood and
Arsalan, 2011 and Kan, 2009). Chromium present in the atmosphere originates from anthropogenic sources,
which account for 60-70%, as well as from natural sources, which account for the remaining 30-40%. Industrial
activities still remain the major source of pollution to the atmospheric systems. Average atmospheric
concentrations of this metal are 1 ng/m’ in rural to10 ng/m’ in polluted urban areas and that their retention in the
lung can pose carcinogenic risk.
Humans and Animal Health
Most micro-organisms are sensitive to Cr(VI) toxicity but some groups possess resistance mechanisms to Cr(VI)
and can tolerate high levels by converting from toxic Cr(VI) to essential Cr(IIl) form. Chronic exposure of
tannery workers from a period of five months to fourteen years represents a relevant risk factor for the
development of diseases associated with genetic damage. Due to their unawareness of the toxic effluents of
chromium, hydrogen sulphide, lead, zinc, cadmium and formaldehyde released from tanneries have a temporary
effects such as dizziness, headache, irritation of eyes, skin or lungs, allergic reactions, poisoning of liver, kidney
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or nervous system or collapse due to lack of oxygen as well as long term illness like occupational asthma, ulcers,

bronchitis, genetic defects and dermatitis in humans and animals health (Rajendran, 2010).

Chromium Impacts on the Biota

Chromium is an essential metal that is involved in the metabolism of glucose in humans and animals, but its Cr

(VI) form is very toxic, mutagenic, and carcinogenic (Rahmaty et al., 2011 and Lee et al., 2008). In addition, Cr

(VI) is highly mobile in most environments, mainly due to its soluble nature (Fukai, 1967) and it negatively

affects the environment due to its eminent solubility, mobility and responsiveness. Soils and groundwater

surrounds are the most fictile to Cr(VI) pollution from spills, unlawful disposition and unguarded stock piles of
new techniques chromium products. Cr(VI) is extremely accessible to live organisms through multiple paths of
entrance such as consumption, epidermal adjoin, breathing in, and absorption (in the case of plants and root ages)
shown in figure 2. Cr(VI) it affects enzyme amylase in plant (which plays an important role during seed

germination through hydrolysis of reserve starch and release in the energy) (Thevenot et al., 1992) and shortens

seed sprouting of plants (Towill et al., 1978; Anon, 1974). Normally chromium is known to have chronic

toxicity (above 5 mg/l) in drinking water (Adelekan and Abegund, 2011).

Effluent Physico-Chemical Parameters

Based on different researcher there were different output physic-chemical parameters of tannery sewage in water,
soil and vegetables contaminated by untreated sewage discharging at different times in various areas as shown

below in table 1 below. According to (Babyshakila, 2009) physicho-chemical characteristic of tannery effluent

varies between read and black soil types both under controlled and different concentrated effluents. This also

have direct effects on plant chlorophyll and starch contents as well as protein and ascorbic contents i.e as

effluents concentration increases the value of plant chlorophyll and starch contents as well as protein and

ascorbic decrease in plant or vegetables.

Table 3: Physico-chemical characteristics of tannery effluent collected from the outlet of tannery industry in

different countries and related WHO, FAO and USEPA.

Parameters USEPA | WHO FAO Conc. by Aklilu et | Conc. by Babyshakila,
(2004) (1996) | (1985) | al.; 2012 2009
Colour - - - - Brown
Odder - - - - Offensive
Temperature (°C) 40.0 40.0 - 23.9 -
Turbidity - Turbid
Total hardness - 5400
pH 6-9 6-9 - 7.14 10.5
EC (us/cm) 1000 - - 9420 24500
BOD (mg/l) 300.0 30.0 - 147.29 35
COD (mg/l) 500 250 - 930.6 318
TDS (mg/l) 500 2100 - 319 17150
TSS (mg/l) - - - - 258
Cadmium, Cd (mg/l) 0.2 0.01 0.01 0.0056 -
Copper, Cu (mg/l) 73.3 0.2 0.2 0.0093 -
Chromium, Cr (mg/1) 2.0 0.1 0.1 3.91 193
Iron, Fe (mg/1) 5.0 - 5.0 1.70 -
Lead, Pb (mg/1) 0.3 0.5 - 0.98 -
Zinc, Zn (mg/1) 99.4 0.2 2.0 0.21 108
Nickel, Ni (mg/l) - - - - 5.5
Sodium, Na (mg/1) - - - - 600
Magnesium, Mg (mg/l) - - - - 5100
Carbonate, CO;~ (mg/l) | - - - - 10423
Bicarbonate, (mg/1) 1440
Nitrite NO;™ (mg/1) - - - - 0.07
Fluoride, F~ (mg/1) - - - - 10
Chloride, CI" (mg/l) - - - - 2300
Sulphate,SO,” (mg/1) - - - - 1080
Nitrate, NO5 " (mg/1) - - - - 440
Nitrogen, N (mg/]) - - - - 0.99

The physico-chemical analysis result of the tannery effluent was found higher in COD, EC, Pb and Cr
from the recommended discharge limit whereas the concentrations of Cd, Cu, Zn, and Fe were found less than
the maximum limit. In the analyzed effluent sample the electrical conductivity was recorded higher than the
standard limits, which indicates the presence of high concentration of salts in the solution and bears direct
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relation with osmotic potential. According to (Muhammad et al., 2011), the concentrations of chromium in the
soil were found in the range of 246-1980 mg/kg in which is above the permissible limit of 100 mg/kg in Dutch as
well as USEPA, 2004 standards. Also in different plant, and water samples Cr exceed the Netherland and WHO
standard permissible limits of 1.30 mg/kg and 0.1 mg/L respectively and permissible limits of 2.3 mg/kg
according to FAO/WHO-Codex alimentarious commission, 2001. From the result of different researcher cabbage
shows the highest concentrations of the metal, followed by lettuce > spinach > onion > carrot > tomato > water
melon > eggplant > water leaf as shown in fig.4 and 5. In a similar way, the concentrations of Cr; 6.44 ng/g for
Spinach, Cr; 7.86 pg/g for lettuce, Cr; 11.00 pg/g for cabbage, Cr; 4.44 pg/g for carrot, Cr; 5.34 pg/g for onion,
Cr; 2.32 pg/g for tomato Cr; 1 47 pg/g for water leaf, Cr 1 78 ng/g for water melon, Cr; 1.68 ug/g for egg plant.
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Figure 5: Concentration of different metals (a) and concentration of chromium (b) in different vegetables and
waste water discharged from tannery industry.

Different countries show different result of heavy metals (mg/L) in the out let of tannery effluent according to

table 2 below explained by (Adhikari ef al., 1993; Jurwarkar et al., 1991).

94



Journal of Environment and Earth Science WwWw.iiste.org
ISSN 2224-3216 (Paper) ISSN 2225-0948 (Online) JLINN}

Vol.7, No.3, 2017

st

Table 4: Concentration of different metals (mg/L) in different countries tannery waste/effluent.

Name of countries Cd Cr Ni Pb
Ethiopia 0.0056 3.91 - 0.98
Allahabad 3.5 60.4 32.3 76.8
Delhi 1.5 82.0 191.5 41.7
Jaipur 7.3 176.2 37.5 66.0
Pagladanga 4.0 101.0 ND 200.0
Topsia 2.0 101.3 ND 185.0
Nigeria 1.0 5.25 12.0 2.34

Source: Adhikari et al., 1993; Jurwarkar et al., 1991

According to (Naidu et al., 1998) there was a marked difference in sludge Cr concentrations between
Australian and Indian tannery industries. While the concentration of Cr in the Indian tannery industry sludge
generally ranged from 1179-16,158 Cr mg/kg whereas in the Australia showed concentrations ranging from
10,000-150,000 Cr mg/k. As a result the concentration of Cr in soil samples taken around tanneries in India and
at the historically contaminated sites in Australia exceeded the WHO, US-EPA and Australian National Health
and Medical Research Council guidelines for contaminated soils.
Tannery Effluent Treatments Technology
Tannery wastewater is generally treated by various physico-chemical and biological methods and by a
combination of both. Physical and chemical processes are frequently employed to treat contaminated sites, but
often do not destroy contaminants (Bouwer et al., 1994). Treatment of tannery effluent through the use of
activated sludge process has been reported by many research workers (Tare et al., 2003; Ahmad et al., 2002). All
these studies indicate a BODs removal of 90 to 97% for the tannery effluent concluding activated sludge process
as highly useful for such treatment purpose. Removal of Cr(VI) from industrial effluents is not only essential
because of its toxicity to humans but also it affects soil fertility by inhibiting biodegradation of organic pollutants
due to its ability to inactivating enzymes and precipitating proteins of soil microbial organisms. Despite the use
of various physic-chemical methods such as: Precipitation by hydroxides, carbonates and sulfides, ion-exchange
resins, adsorption on activated carbon, and membrane separation and bioremediation to remove the heavy metals,
the effluents/sludge emerging out of the leather industries (Srivastava, 2006). By applying industrially proven
low-waste advanced methods such as the use of salt-free preserved raw hides and skins, hair-save liming, low-
ammonia or ammonia-free deliming and bating, advanced chrome management systems, etc., it is possible to
decrease significantly the pollution load, namely: COD and BOD; by more than 30%, sulphides (S*) by 80-90%,
ammonia nitrogen by 80%, total Kjeldahl nitrogen (TKN) by 50%, chlorides by 70%, sulphates by 65%, and
chromium by up to 90%. In general there are many different phase tannery effluent treatment methods. Those are:
Preliminary treatment: Used in the case of common effluent treatment plants for examining tannery clusters
often found in developing countries to remove large particles, sand/grit and grease, but also to significantly
reduce the content of chrome and sulphides before the effluent is discharged into the collection tank.
Physical-chemical treatment (primary): a method basically used for the removal of settleable organic and
inorganic solids by sedimentation, and the removal of materials that will float (scum) by skimming.
Approximately 25-50% of BODs, 50-70% of TSS, and 65% of the oil and grease are removed during primary
treatment. The effluent and sludge from primary sedimentation are referred to as primary effluent and sludge.
Biological treatment (secondary): used for the removal of biodegradable dissolved and colloidal organic matter
using aerobic biological treatment (in the presence of oxygen) processes by aerobic micro-organisms that
metabolize the organic matter in the wastewater, thereby producing more micro-organisms and inorganic end
products (principally CO,, NH3, and H,0).
Advanced treatment (tertiary): is employed to reduce residual COD load and/or when specific waste water
constituents are not removed by previous treatment stages.
Sludge handling and disposal: Effluent treatment plants produce treated, “cleaned” effluent and sludge because
inherently the primary aim of waste water treatment is the removal of solids and some potentially hazardous
substances from the waste water. Furthermore, biologically degradable organic substances are converted into
bacterial cells, and the latter are removed from the waste water.

CONCLUSION

Very scanty data are available about the spatial distribution of the pollutants from the sources, their extent and
concentrations, and their effects on natural vegetation and cultivated crops. Even if there is no more published
data or finding of all researchers on tannery industries effluent effects on human and animals health and as well
as atmospheric air in different countries including Ethiopia there were some researchers found that tannery waste
is the major environmental pollutants and acute and chronic human as well as living organisms health effects.
Tanning use more chemicals during different process like hexavalent chromium, chlorinated phenols, azodyes,
cadmium compounds, antimony, lead, selenium, mercury, arsenic, polychlorinated biphenyls (PCB),
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formaldehyde resins and pesticides residues and released more toxic by-products to the surrounding. From those
chemicals, hexavalent chromium is one of a major hazardous tannery effluent highly discharged from tanning
sewage to soil, water and vegetables. It is very toxic and in almost all researchers finding the concentration is
more than the permissible levels in sewage water, soil and vegetables stated by FAO, WHO and EPA including
my country. This leads to toxic and carcinogenic for humans. Those chemicals and dusts enter to humans
through inhalation, skin absorption and food chains. Waste water from the tannery effluent has a fast interaction
with environment. As a result cheap management must practice, lower amounts of sludge are amended with
agricultural soil to enhance the productivity and an integrated of physical, chemical and biological treated waste
waters are also used for irrigation purpose. Since irrigation of the plants with raw effluents adversely affects the
plant process of respiration, photosynthesis, mitotic activity, more stress growth and development and also
increase acidity of a soil.
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