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Abstract—Industrialization over the past few decades has brought 
rapid development to many regions in the world today. Rapid 
development of the industrial sector has constantly degraded the 
quality of water resources available in nature, especially freshwater 
resources. Freshwater sources account for just about 3% of the total 
water resources on Earth and there has been large scale scarcity of 
fresh water around the globe, posing a major threat to economic 
growth, water security, and ecosystem health. Industrial processes of 
the most polluting industries like Tanneries, Paper-pulp, Pharma, 
Dyeing, Chemicals, etc. generate wastewater with high TDS, salinity, 
and pH, thus reducing the value and availability of water for the 
environment or other processes since they require water as a raw 
material or an intermediate processing material. To tackle this 
challenge, many governments are now aiming to push high-polluting 
industries towards Zero Liquid Discharge by creating regulations 
that require ZLD compliance. Zero Liquid Discharge (ZLD) is a 
modern engineering approach to conventional water treatment 
practices where the contaminants are reduced to solid waste and all 
water is recovered. Environmental experts consider ZLD to be 
beneficial to industrial and municipal organizations as well as the 
environment because no effluent, or discharge, is left over. ZLD 
systems are capable of purifying and recycling virtually all of the 
wastewater produced and also converting wastewater from an 
industrial process to solids, sometimes recovering valuable 
resources. 

1. INTRODUCTION 

Supplies of water are vital for agriculture, industry, recreation 
and human consumption. One problem that the water industry 
faces is disposal of concentrate from advanced water treatment 
processes. The public and industrial sectors consume 
substantial amounts of freshwater while producing vast 
quantities of wastewater. If inadequately treated, wastewater 
discharge into the aquatic environment causes severe pollution 
that adversely impacts aquatic ecosystems and public health. 
The most viable solution to this issue is recycling the 
wastewater generated as much as possible. Recovery and 
recycling of wastewater has become a growing trend due to 
rising water demand. It not only minimizes the volume and 
environmental risk of discharged wastewater, but also 
alleviates the pressure on ecosystems resulting from 
freshwater withdrawal. 

Zero Liquid Discharge (ZLD) is the only option currently 
available in many inland regions where surface water, sewer, 
and deep well injection disposal are either prohibited or have 
caused damage to water and land resources, and effected 
biotic health. The strategy eliminates any liquid waste leaving 
the plant or facility boundary, with the majority of water being 
recovered for reuse. In this paper we will learn how a ZLD-
system can produce a clean stream from industrial wastewater 
and make it suitable for reuse in the plant or can be further 
reduced to a solid. We will also understand the major 
advantages ZLD systems have over conventional ETP 
technologies. 

2. ETPS IN INDIA 

India has witnessed rapid industrialization over the past 30 
years and several large scale industrial projects have generated 
effluents that contain either oils or grease or toxic materials 
(e.g., cyanide). Effluents from food and beverage factories 
contain degradable organic pollutants. Since industrial 
wastewater contains a diversity of impurities and therefore 
specific treatment technology called Effluent Treatment Plant 
(ETP) is required. 

India over the past few decades, has been taking aggressive 
actions to curb severe water pollution, even in the holy river 
Ganga. In the beginning, the government came out with 
common effluent treatment plants (CETPs) to collect the 
polluted discharges from various industries at one point 
objectively to treat remove pollutants to an extent and then 
discharge the treated effluent into the rivers, lakes, ponds etc. 
Again this noble objective failed for two primary reasons: 

 Industries have passed the responsibility on to CETPs 
started sending out (discharging) severely contaminated 
water coupled with escalating flows. 

 Administrative malfunction of CETPs management. 

The objective of a well-functioning ETP is to reuse and to 
release safe water to environment from the harmful effect 
caused by the effluent. The plant works at various levels and 
involves various physical, chemical, biological and membrane 
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This mandate will drive water efficiency measures in the 
Indian industry. Lesser waste water means lesser treatment 
cost and thus improving water use efficiency will have 
significant benefits especially for industries like Sugar and 
pulp and paper industry, which have a considerably large 
water footprint. 

9. MERITS OF ZLD 

Environmental experts consider ZLD to be beneficial to 
industrial and municipal organizations as well as the 
environment because no effluent, or discharge, is left over. 
ZLD systems are capable of purifying and recycling virtually 
all of the wastewater produced and also converting wastewater 
from an industrial process to solids, sometimes recovering 
valuable resources. Targeting ZLD for an industrial process or 
facility holds a number of benefits like: 

 Lowered waste volumes decrease the cost associated with 
waste management. 

 Recycle water on site, lowering water acquisition costs 
and risk. Recycling on-site can also result in fewer 
treatment needs. 

 Use of the most advanced wastewater treatment 
technologies to purify and recycle virtually all of the 
wastewater produced  

 Some processes may recover valuable resources, for 
example, ammonium sulfate fertilizer or sodium chloride 
salt for ice melting. 

 Reduces the wastewater discharge i.e. reduces water 
pollution 

 Preferred option for industry where disposal of effluent is 
major bottleneck 

 Separation of salts/residual solvents improve efficiency of 
ETP and CETP 

 Reduction in water demand from the Industry frees up 
water for Agriculture and Domestic demands. 

 Ease in getting environmental permissions 

 Improved environmental performance and regulatory risk 
profile for future permitting. 

 

 

 

 

 

 

10. CONCLUSION 

The textile and tannery sectors in India generate the maximum 
amount of wastewater and have been facing a severe crunch 
from the government to install ZLD solutions along with 
conventional ETP systems as a mandate. As the severe 
consequences of water pollution are increasingly recognized 
and attract more public attention, stricter environmental 
regulations on wastewater discharge are expected, which will 
push more high-polluting industries toward ZLD. ZLD will 
effectively help reduce water demand from the industry and 
free up water for Agriculture and Domestic demands. 
Intensified freshwater scarcity, caused by both climate change 
and freshwater overexploitation, will likely facilitate ZLD 
implementation. 
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