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Abstract— Pesticide industries produces high TDS streams 

during course of its manufacturing operations which cannot 

be treated by conventional treatment process. The industry 

has to treat high TDS waste water with dissolved solid in 

range of 10-13%. Treatment of high TDS streams is 

conventionally done through reverse osmosis or multiple 

effect evaporators. Reverse Osmosis is comparatively 

cheaper in treatment cost but it has limitation of inlet feed 

TDS concentration. Reverse Osmosis cannot treat TDS 

more than 3-4%, with recover of 50-60%. Multiple Effect 

evaporator is alternative technology which treat high TDS 

waste water, but it has very high capital and operation cost. 

The company has challenge to optimize the cost of waste 

water treatment, which finally contributes to cost price of 

product. Higher treatment cost increase cost price of product 

and reduce margin and profitability. Membrane distillation 

is an emerging technology for treatment of high TDS 

effluent streams and recovery of good quality water for 

reuse in manufacturing process [6]. MD is a non-isothermal 

membrane separation process, in which the water vapour 

molecules are transferred through a microporous 

hydrophobic membrane. MD is a environment friendly 

process [7]. Driving force is the partial pressure difference 

across the membrane that is created by the temperature 

difference between the two sides of the membrane. In MD 

we can get better result by using nanofiber membranes for 

distillation [10]. This is an attractive alternative solution for 

effluent treatment, giving high quality distillate and the 

possibility of operating at low temperatures [5]. Some 

multinational industries in India are using membrane 

distillation process for better result [4]. Compared to other 

membrane separation processes, MD operates at low 

pressures, lower than the pressures of the reverse osmosis 

(RO). Moreover, the capability of utilizing solar thermal 

energy or waste heat from other processes makes MD an 

energy and cost-efficient and environmental friendly 

process. 
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I. INTRODUCTION 

The various types of contamination of wastewater require a 

variety of strategies to remove the contamination. Most 

solids can be removed using simple sedimentation 

techniques with the solids recovered as slurry or sludge. 

Many oils can be recovered from open water surfaces by 

skimming devices. The Biodegradable organic matters of 

plant or animal origin can be easily treated using extended 

conventional sewage treatment processes such as activated 

sludge or filter. Acids and alkalis can usually 

be neutralised under controlled conditions. Toxic materials 

including many organic materials, metals such as zinc, 

silver, cadmium, thallium, etc. acids, alkalis, non-metallic 

elements such as arsenic or selenium are generally resistant 

to biological processes unless very dilute. The use of 

conventional water and wastewater treatment processes 

becomes increasingly challenged with the identification of 

more and more contaminants, rapid growth of population 

and industrial activities, and diminishing availability of 

water resources. There are major 3 technologies for removal 

of high TDS from water. (1) Reverse Osmosis is widely 

used in industry and by government to remove TDS from 

waste water and saline water for purpose of recycling and 

domestic use respectively [11]. Limitation of this 

technology is that it can’t operate beyond 3-4% of TDS 

concentration in its feed. (2) Multiple Effect Evaporator is 

widely used in Indian industry for waste water treatment 

having high TDS and high organic impurities [12]. 

Limitation of technology is high capital cost, larger foot 

prints, higher operation cost. (3) Membrane distillation is 

latest emerging technology for waste water having higher 

TDS. There is very little installation in India for such 

application in India, hence industries are hesitant to go for 

this technology. It has advantage of lesser foot prints and 

low operation cost because steam and energy consumption 

is lesser than MEE for similar capacity. Reverse Osmosis is 

not much relevant option for stated problem. Due to some 

limitation of multi effect evaporation like larger foot prints 

and higher operating cost here we are go for the alternative 

option of it called membrane distillation process[13]. 

Advantages of membrane distillation process are Compact 

and low foot print, Low operating temperature compared to 

conventional evaporator hence steam savings, Reduced 

scaling issues, No corrosion issues, High quality of output, 

Low operating costs etc [2]. 

II. MATERIALS AND METHODS  

A. Waste Water Sample  

The untreated waste water sample of pesticide industry was 

collect from the inlet of the effluent treatment plant of the 

industry located near Dahej, Gujarat. Sample was stored at 4 

°C immediately after collection of the waste water. 

B. Experimental procedure  

Heat is transported from the bulk fluid to the wastewater 

surface. Wastewater evaporates from the surface. 

Wastewater vapour diffuses through the membrane [3]. 

Wastewater vapour condenses on the other side of the 

membrane [1]. In practical terms, water is first passed 

through a pre-treatment filter in order to remove solid 

particulate matter. Since all matter at a given temperature is 

volatile or solid, i.e. volatile or non- volatile has vapour 

pressure or has not, installed equipment will be able to 

remove all conceivable contaminants from sea-water, 
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brackish water, municipal sewage, industrial waste water 

and from any ground- and surface water. 

III. CHARACTERISTICS AND EXPERIMENT  

Characteristics of raw water are carried out to identify the 

nature of waste water. It is very important for the selection 

of the treatment methods. Raw waste water characteristics 

are listed below: 

SR. NO. CHARACTERISTICS VALUES (ppm) 

1 pH 7.95 pH unit 

2 COD 1870 

3 TDS 110560 

4 TSS 168 

5 Ammonical Nitrogen 37 

6 Sulfate 75960 

7 Chloride 276 

Table 1: Characteristics 

An experiment was carried out to find the result of 

membrane distillation process and compare it with the result 

of multi effect evaporation process which is generally used 

in the industries to find the best process among both. 

IV. RESULT COMPARISON AND DISCUSSION  

A. Result  

SR. 

NO. 
CHARACTERISTICS 

Raw 

Effluent 

Post 

MEE 

Post 

MD 

1 pH 7.95 6.85 7.1 

2 COD 1870 48 39 

3 TDS 110560 78 56 

4 TSS 168 8 3 

5 Ammonical Nitrogen 37 8.9 27 

6 Sulfate 75960 42 24 

7 Chloride 276 14 6.2 

Table 2: Characteristics 

  
Graph 1: Comparison of MD and MEE

B.  Comparision  

Comparison Between MD & MEE 

Aspect of Comparison Units MD + ATFD MEE + ATFD 

Feed Capacity Kg/hr 2700 2700 

Feed Solids %(w/v) 11 11 

Water Content lph 2450 2450 

Salt Content Kg/hr 248 248 
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Water Evaporation lph 2375 2375 

Salt Out Kg/hr 275 275 

Salt in Concentration %(w/v) 39 39 

Steam Consumption Kg/hr 1085 1314 

Steam Economy  2.3 1.9 

Power Consumption KWH 58 80 

Specific Power Consumption KWH/m3 distillate 25.3 34.5  
Costs : 

Steam (Rs.3/kg) Rs/m3 feed 1297 1586 

Power(Rs.7.5/KWH) Rs/m3 feed 171 237 

Total  1468 1823 

O&M Cost Rs/m3 feed 150 100 

Manpower Cost Rs/m3 feed 175 100 

Total Operating Cost Rs/m3 feed 1793 2023 

Total Operating Cost Per Day (Considering 50 KLD capacity Rs/m3 feed 89650 101150 

Total Operating Cost Per Annum Rs/m3 feed 32722250 36919750  
Annual Savings Rs/m3 feed 4197500 

CAPEX Rs 15000000 18500000 

Payback Years 3.5 Years Approx 

Table 3: Comparison 

V. CONCLUSION 

The  results  reported  in  this  work  indicates  the  potential  

of  Membrane Distillation for the treatment of waste water 

[9]. Also very high TDS effluent is been treated in a very 

effective manner with greater efficiency comparing to the 

other available methods. Many such experiments were 

carried out to improvise the treatment of waste water with 

the help of Membrane Distillation [8]. Considering the 

economic aspects, the MD is far cheaper than the 

conventional MEE for the treatment of waste water. 
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