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ABSTRACT 
The leather industries are a major threat to human lives and to the environment as it releases highly toxic 

chemicals as a result of its process and uses mechanisms which pose a threat to humans. The chrome tanning 

process especially in leather production is one of the hazardous factors to the laborers working in it. There are lots 

of risk factors that are to be considered in the leather production process. The equipments used there are 

manhandled and there are no proper safety mechanisms for the workers to avoid risk. The workers are neither 

educated on the possible risk factors that can occur while working with the process nor they become self-aware. 

The workers there are mainly uneducated as they come from villages for earning money. This paper works as a 

study of comparison and survey of various aspects of effects of tannery effluents at environment and its remedial 

treatment. In addition, this paper gives information and basic guidelines and regulatory laws on the safety issues 

that are to be considered in a leather industry both in human and environmental perspective especially in small 

scale. 
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1. INTRODUCTION 
The most important chemical in the tanning process of leather production is chromium. The animal hide 

which is used for the leather production undergoes various processes such as preservation, dehairing, deliming, 

bleaching, bating and pickling before entering the tanning process. Chromium which is the important ingredient in 

the tanning process has lots of negative impacts on human lives and as well as to the environment. The people 

working in the tannery has no awareness on how it will impact their lives. The workers are not educated, mainly 

those who come from villages on how to avoid the hazards through practicing safety. They are unknowingly 

getting exposed to chemical hazards regularly during the production process. The worst scenario is in the small 

scale leather industries, where they do not even have an idea on how to be safe from hazards. After the process, the 

discharges effluents which is the contaminated water containing chromium and other chemical and solid wastes are 

let out into streams and into lands. This affects the water bodies on which it is let out and affects the aquatic 

organisms very badly.  

2. METHODS & MATERIALS 

Methodology: The tanning process (Chrome tanning):  The hides of the animal after several removal processes 

undergoes the tanning process. The main purpose of tanning is to make the hide soft and to get the desired quality 

for the output product. For this the hide is made to soak in tanning liquor and chromium chemical for several hours, 

for removing excess substances in the hide and to make it smooth for the product. The hide absorbs in the 

chemicals and becomes smooth. The remaining left over chemicals and residues are discharged out which is high 

toxicity. 

Surveys of Tannery Effluent Treatment Methods: 

Treatment using Rise Husk: In this treatment method, rise husk was used which were collected from the nearby 

rice mills in locality. It is known that the rice husk acts as a good adsorbent of heavy metals in the effluent. The 

rice husks were washed thoroughly with deionised water and it was made to dry under sun heat to remove moisture 

content in it. Then they were weighed using electronic balance accurately. The absorbance and transmittance value 

of synthetic tanneries, the pH value, turbidity and COD values were found using the Elico. 

SL-159 UV-VIS a spectrophotometer, Vanira pH meter, an Equiptronics TDS meter and Open reflux 

method respectively. After the analysis the samples collected were taken in an Erlenmeyer flask at a capacity of 

250ml. 

The tested results were found to be good and it was found that the iron, sodium, chromium (heavy metal), 

turbidity, sulphur and sodium levels were reduced against the adsorbent added in each sample. The transmittance 

of the effluent water was increased. The transmittance proves that the water now is clear. The results obtained were 

as follows. 
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Figure.1.  Adsorbent dosage vs pH Figure.2. Adsorbent dosage vs Turbidity 

  
Figure.3. Adsorbant dosage vs transmittance Figure.4. Adorbant dosage vs Chromium 

Hence through this survey it was clear that rice husk can be used as a good adsorbent during preliminary 

treatment of wastewater tanneries. In this survey it was clear that the pollutant parameters of waste water in the 

tanneries like that of the turbidity, BOD, COD were, heavy metal etc was reduced to the satisfactory levels. 

Treatment using Biological methods: In this survey, it was found that at the initial stages of the paper the 

processes involved in tanneries were discussed step by step. The harmful effects and the hazards of the chemicals 

used and in effluents were also discussed. In the other half of the paper, the treatment methods were also discussed. 

They were as follows. 

Biological Treatment: There are two types of biological methods discussed. The Aerobic method and the 

Anaerobic method. 

Aerobic method: In the aerobic method, we see that the microorganisms use the organic carbon that is present in 

the effluent and it converts it into carbon dioxide and biomass. There is also a reduction of chemical oxygen 

demand (COD) by 60%-80%, biological oxygen demand by 95% and the total dissolved solids by 96%. 

Anaerobic method: During the anaerobic method, the organic pollutants in waste water is converted into small 

amounts of sludge and large biogas. In two stage treatment process 30% of sulphate was removed. 

Chemical Treatment: In the chemical treatment of tannery waste water, methods such as the ozonation, 

chlorination are used. The chemical oxidation method allows the complete removal of the principal organic 

pollutants in tannery waste water, but whereas it is to be noted that complete removal of total organic carbon is 

more difficult. 

Hence in this paper, it is concluded that the tannery wastewater is difficult to treat because of the presence 

of complex factors like high BOD, COD, suspended solids, sulphide and chromium contents. Therefore it is said 

that the biological method of treatment for waste water in tanneries is the best method for good results. 

Detection Using Mung seed: In another survey then, it was found that the rate of toxicity or hazardless of tannery 

effluents was found using the mung seed. The mung bean, which is biologically known as the Vigna radiata L. 

Wilczek is a most important pulse crop plant that grows in India in Indo-Genetic plains. It was used in this study. 

Bean is a diploid and it has been used in physiological, molecular and biochemical analyses of toxicology. It was 

noted that the seeds were planted using the tannery waste water and its germination results were studied by 

extracting its DNA. It was found that the DNA levels of the seeds were toxicities when grown using tannery waste 

water than that of the other water and treated tannery water. 

Analysis: From the above surveyed papers, it is found that they deal with the different treatment methods with 

regards to effluent treatment in tanneries.  

Hereafter, in this paper we would see the hazards caused by tannery chemicals to the workers who are 

working in the tanneries and some real time accidents. 

Impacts of tanneries to humans: 
Risk factors to workers: The workers in the tanning process come in direct contact with the chemicals especially 

chromium in the tanning process. They work with the chemicals without any personal protection and are then 

prone to several hazards and diseases. It is noted that the workers involving in the direct contact with the chemicals 

are subjected to skin diseases, irritation in the eyes, blindness and nostril disturbances. Moreover, there are no 

proper precautions taken to avoid accidents. Even after experiencing accidents, the organization does not take any 

improvement methods to avoid accidents in the future. Chromium exists in two forms. Trivalent chromium and 
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Hexavalent chromium. The hexavalent chromium is manmade and is considered to have high toxicity than the 

trivalent. It is said to be the main cause of cancer in the respiratory systems. When inhaled with dust, chromium is 

said to affect the nostrils, cause eye irritation, swelling in the body and other asthmatic problems. Continuous 

exposure may cause swelling in the nose. 

Risk factors to the environment:  The effluents contains lots of toxic substances from the processes like soaking, 

bating, deliming, bating , pickling and tanning such as: 

 salts (Cl), fat, protein, preservatives   

 lime and ammonium salts, ammonia, protein (hair), and sulphides (fleshing, trimming, bating); 

 chromium(salts) and polyphenolic compounds (tanning); and 

 dye and solvent chemicals (wet-finishing). 

 Also animal pathogens. 

These types of toxic chemicals when let into the environment causes serious damages and threats. The 

pathogens are present in the intestines of the animals. These pathogens are very dangerous. The toxic effluents 

mentioned above are discharged just like that into the environment without treating it in a right manner. 

Toxic accidents reported in leather industry: 

 26th October 2012:  There was a reported death of five workers in the tannery. One of the workers went to 

check the sludge tank in the basement. He was exposed to the toxic fumes and fainted into the tank as he 

peeped in. Seeing that he did not return one of the other workers also went in to check. He too experienced 

the same and three other men followed seeing that those two did not return. Finally all were exposed to the 

toxic fumes and died inside the sludge tank. Finally there was a reported death of five workers in the 

sludge tank on that day.  

 Vaniyambadi is the centre of leather industry in Tamil Nadu. Nehru Road is the main artery. In these 

locations, dozens of tanneries are located, each with high cement walls and big metal gates. Chemical 

suppliers have bulging shops on the artery road. 

 Venkatesh, 51, has worked in the tanneries through his lifetime. Removing hairs from hides in lime pits. 

His dark hands are spotted with white scars, all because of a chemical-caused skin disease. [During] the 

last four years he has worked no more than ten days per month. If he works more, the itching starts. It is 

unbearable and irritating. The doctor’s ointment did not help him too much. But he needs to work so his 

family can live. He earns the equivalent of £1.70 per day at the Saba Tannery and meets his need by 

buying groceries at the local government shop for poor families. ’Now I always wear gloves, but the lime 

gets inside of them anyway’, he says. 

Engineering Technologies: There are many physical hazards in the workplace of tanneries for the humans. Most 

of the tanneries here do not follow the basic safety measures. Especially in the pre tanning process, the workers are 

prone to machine hazards where the hides of the animals are cut mechanically. There are possibilities where the 

workers may get harmed by the running blades as they stand close to it. Hence this risk can be prevented by using 

object detection sensors where the person must be at a particular distance when the cutter is running, or else it 

would stop to avoid risk. If the person is so close to the machine the sensor senses it and the signals are sent to the 

microcontroller indicating the presence and it stops the machine. 

 
Figure.5. Ultrasonic sensor 

Ultrasonic sensors are the type where it sends particular range of frequencies. It is calculated like, the 

emitter part in the sensor sends particular range of frequencies of 40Hz-80Hz in pulse. The time taken from the 

generated pulse and travelling to the object and its return is calculated as the distance. 

Transducer/Receiver: The ultrasonic transducer pulses, sending sound waves in the form of pulses outward from 

the face of the sensor. The transducer will also receive echoes of those waves as reflected from an object. 

Comparator and Detector Circuit: A comparator is a device that calculates the distance by the emitted and 

received time of the pulse 

Solid-State Output Switching Device: The solid state output generates an electrical signal to be interpreted by an 

interface device like a programmable logic controller (PLC). The signal from digital sensors indicates the presence 

or absence of an object in the sensing field. The signal from analog sensors indicates the distance to an object in the 

sensing field.   
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Figure.6. Interfacing ultrasonic sensor with 8051 

Other Basic Safety Measurements: The following safety procedural norms are to be followed and implemented 

by the organization for the benefit of the workers. 

 To create awareness among the workers about the toxic chemicals being used in tanning process. 

 The organization shall make sure that the workers have some knowledge about handling materials. 

 To implement a proper health and safety policy for their industry. 

 In small scale industries, the active role of government is needed. 

 Reports must be taken about the accidents caused and the cause must be identified and eradicated 

immediately. 

 Proper health and safety policy documentation and records are to be maintained 

 Huge sum of fine must be imposed on industries which do not go according to the basic health and safety 

norms 

 The industry must make sure that the workers are provided with proper personal protection equipments in 

order to avoid the hazards. 

The following procedures shall be followed and implemented by the workers: 

 To cooperate with the industries health and safety norms. 

 To be self-aware. 

 To appoint a proper representative on their behalf. 

 Raise voice against any health or safety mishaps in the industry. 

 To be aware about the basic health and safety laws. 

 Make sure they use their personal protection equipments while working. 

Environmental safety:  The environmental hazards caused by the effluents from the tanneries poses a major threat 

to the ecosystem and also affects the living things in it. Taking this into notice the government has taken it up and 

developed laws and principles regarding the environmental hazards caused by tannery effluents to the environment. 

The Supreme Court has brought the Evolution of Principles and Doctrines for Protection of Environment. Under 

this many principles has been evolved. 

 Polluter pays principle 

 Precautionary principle 

 Public trust doctrine 

 Doctrine of sustainable development 

 Doctrine of Inter-generation integrity 

The Vellore Citizen’s Welfare Forum:  this was developed for the feature of sustainable development. The 

court also enforced a pollution fine of Rs. 10,000 each on all tanneries in the districts of North Arcot Ambedkar, 

Erode Periyar, Dindigul, Trichy and Chengai M.G.R. This compensation amount was recovered from the polluters 

under a separate head known as “Environmental Protection Fund”. This amount shall be used for compensation for 

restoring environmental damage. The law enforced proper treatment of the effluents before letting it out to the 

environment. 

Hence the environmental safety from the hazardous effluents from the tanneries can only be brought down by 

strict laws and policies by the government. Treatment of the discharged effluents are also important under this law.  

3. RESULTS 

Tanneries are very largely used in our nation in par with the population rate but the effluents and waste 

generated from the tanneries are very hard in the disposal and they are feeded directly into the ground and 

backwater which spoils the environment. So, to produce a proper channel for effluent discharge there are many 

possible ways which are been discussed in this paper. As an end result from the paper the environmental safety 

from the hazardous effluents from the tanneries can only be brought down by strict laws and policies by the 

government in which treatments of the discharged effluents are also important under this law. 
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4. CONCLUSION 
It is very essential to take into considerations the hazards caused by the tanneries on humans and on the 

environment. Ample laws for protection are available; the question is that as to what extent these laws are 

followed. Hence the laws must be followed and its implementation should be monitored regularly. The government 

plays a vital role in the safety of humans and the environment. Until and unless there are strict punishments 

adopted by the government against polluters, human life and environment will be at a great risk. The government 

must keep a constant eye on industries, especially those which pose a high risk. Reports have to be collected by the 

officials through the complaints given by the workers and by observing and take immediate actions. The workers 

also play an important role through corporation. The industries must be made accountable by submitting an annual 

report in the form of health and safety auditing. Only if the industries regularly follow the doctrines provided will 

there be safety and security to the humans as well as to the environment. 
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