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Abstract— Tannery sector is a major contributor for the 

development of Indian economy, exports and also provides 

large scale employment. This industry generates a substantial 

quantity of waste effluents which can cause severe water 

pollution and the treatment requires high energy. The solar 

still can be used for the treatment of tannery wastewater 

which requires only the solar energy. The study aims 

efficiently treat the tannery effluent by using solar still. It will 

be performed by feeding tannery wastewater for 3.0 m2 area 

of the solar still and was conducted during the months of 

January, February and March. The initial characteristics of 

the raw wastewater is analyzed and results indicated that the 

chemical oxygen demand (COD), Total Dissolved Solids are 

very high. The solar still tested in this study proved to be 

extremely successful in removing inorganic and organic 

contaminants from wastewater. It was shown that the 

distillate produced was free from solids, 93.3 ± 1% lower in 

terms of COD, 98 ± 1% in terms of TDS and 99 ± 0.5% in 

terms of TSS Based on the quality of the condensation, the 

results indicate that solar radiation can treat wastewater and 

can produce pure water which are free from pollutants. The 

experiment showed the feasibility of treating wastewater to 

produce clean water, which suggests a possible solution 

regarding the handling of the municipal wastewater 

produced. 

Key words: Tannery Wastewater Treatment, Solar Still 

I. INTRODUCTION 

With the increasing water shortage in different parts of South-

East Asia, like Singapore, and some parts of Indonesia and 

recently in India, the need arises for more advanced 

technologies to treat wastewater to increase the level of purity 

where it can be used as reusable water. Treating wastewater 

requires a lot of energy. In general, wastewater treatment 

plants are often very high energy consumers at municipal or 

industrial wastewater treatment plants. Another important 

consideration in wastewater treatments using decentralised 

wastewater treatment methods. Decentralised wastewater 

treatment technologies will treat wastewater at the source 

without requiring the construction of long and expensive pipe 

line networks and huge central wastewater treatment plants. 

With the special emphasis on the treatment of wastewater and 

the increased use of renewable energy in all sectors, solar 

stills are good candidates for non-conventional wastewater 

treatment.  

II. NEED FOR STUDY 

Since the world is marching towards sustainable 

development, we are in need of using renewable resources 

instead of non-renewable resources for wastewater treatment. 

Hence the solar still can be the better option for wastewater 

treatment. It can also be used for dewatering of sludge from 

primary clarifier instead of filter press during conventional 

wastewater treatment system. It is environmentally friendly 

and this system will not have any moving parts and will not 

require any artificial energy to operate. Further it has Simple 

operation methods with less maintenance required and high 

efficiency.  

III. OBJECTIVES 

The objectives of the study are 

 To study the performance of solar still with tannery 

effluents and evaluating its operational performances. 

 To reduce COD, TDS, TSS, pH etc. in tannery effluent. 

IV. MATERIALS AND METHODS 

The solar still consists of transparent sheet, feed pump and an 

insulating material. The transparent layer taken here is a 

white transparent UV treated sheet which can absorb the rays 

from sun easily and can increase the temperature inside the 

solar still.  

Different insulating material can be used in the base 

of the still which can resist the temperature escaping from the 

solar still. About 3m2 area of solar still is planned to make 

and its evaporation rate can be studied later. A sprinkler 

system with feed pump is used in order to reduce the size of 

the water molecule. 

 
Fig. 1: Base Tank 

 
Fig. 2: Supporting Material 
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Here the white transparent sheet made of 

polycarbonate which has high tendency of absorbing of sun 

light. Here this sheet can helps us in increasing the 

temperature inside the solar still and enhances the 

evaporation rate.  

The supporting materials will made of steel pipes 

coated with some non-corrosive paints, since the application 

is for tannery wastewater. The feed will be given from top of 

the still with sprinklers which helps in reduction of the water 

molecules size. A provision for saucer drain will be given to 

collect the sliding distillate from the transparent sheet. 

 
Fig. 3: White Transparent Sheet 

 
Fig. 4: Solar Still 

V. RESULTS AND DISCUSSION 

Based on the study it was noted that the temperature can be 

increased more than 2.5 times than the normal atmospheric 

temperature during the middays between 12pm to 3pm. It was 

also noted that the evaporation rate is increased based on the 

volume or depth of the water stagnated in the solar still. 

The significance of the design is its ability to be able 

to optimally function properly by variation of the angle at 

which solar radiation is optimally incident on the system at 

different locations and time. Experimental results between 

the hours of 8.00 am and 5.00 pm for a period of 5 days were 

carefully obtained and analyzed. The results clearly show that 

distillate peak yield occurred between 3.00 pm and 5.00 pm 

while minimum yield was obtained between 8.00 am and 9.00 

am during the period of experiment. The average evaporation 

rate of the solar still is found to be 2mm/ m2. In terms of ml/m2 

it is found to be 97ml/m2/hr. Later the experiment is done with 

open pan in-order to compare with the solar still and the 

above results are obtained. From the graph we could say that 

open pan evaporation rate is much slower than the closed 

solar still. Here in closed solar4 still the temperature increases 

2-3 times higher than the normal atmospheric temperature, so 

the evaporation rate is very good in this still. But in case of 

open pan only the atmospheric temperature will have effect 

along with humidity of air etc. so the closed still will better 

evaporation rate comparing with open still. 

Performance of Solar Still for Tannery Effluent 

 Feed 

Inside 

Basin 

(mor) 

Inside 

Basin 

(eve) 

Distillate 

Volume (L) 60 60 52.2 7.8 

pH 6.6 6.6 6.7 7.2 

COD (mg/l) 2620 2620 3120 190 

TSS  (mg/l) 180 180 200 NIL 

TDS (mg/l) 7032 7032 8100 55 

Table 1: Performance of Solar Still for Tannery Effluent 

 
Fig. 5: COD for Different Period Time  

The above indicated the COD profile where the 

comparison of the chemical oxygen demand with different 

time period of a day was indicated. So the results shows that 

there was better removal of organics was achieved 

 
Fig. 6: TDS for Different Period Time 

When the still kept in open it took more than 9 days 

to complete dry in the base plate, but when we kept inside 

closed cover it took only 5 - 6 days for complete drying of the 

sample. So it can revealed that during closed structure of the 

solar still it can enhance the atmospheric temperature inside 

the still where it can increases the evaporation rate\ 

S.  

No 
Day Hours 

Closed Still 

Distillate (L) 

Open Pan 

Evaporation (L) 

1 I 8hrs 7.8 2.8 

2 II 8hrs 7.6 2.35 

3 III 8hrs 7.1 2.56 

Table 2: Closed Still Distillate and Open Pan Evaporation 

S.  

No 
Day 

Feed COD 

(mg/l) 

Distillate 

COD (mg/l) 

Removal 

Efficiency 

1 I 2620 190 92.74% 

2 II 2620 210 91.98% 

3 III 2620 220 91.60% 

4 IV 2620 230 91.22% 

5 V 2620 230 91.22% 

Table 3: Cod Profile 

S.  

No 
Day 

Feed TDS  

(mg/l) 

Distillate TDS  

(mg/l) 

1 I 7032 55 

2 II 7032 60 

3 III 7032 65 

4 IV 7032 70 
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5 V 7032 80 

Table 4: TDS Profile 

S.  

No 
Day 

Wastewater 

Feed (Litre) 

Pure Distillate 

(Litre) 

1 I 60 7.8 

1 I 60 7.8 

2 II 60 7.6 

3 III 60 7.1 

4 IV 60 6.4 

5 V 60 6.1 

Table 5: Volume of Distillate Collected 

The base plate is filled with the wastewater of 60L 

and the distillate was collected. The amount of distillate 

collected in the first day is replaced on the second day so that 

the amount of wastewater 60L can be maintained daily. Based 

on the characteristic of the wastewater the volume of distillate 

collected gets varied. 

VI. CONCLUSION 

The objective of this work was to determine the feasibility of 

using a solar still to recover fresh water from tannery 

wastewater. Tannery wastewater was placed inside a solar 

still for a period of more than 10 days to recover clean water. 

The solar still tested in this study proved to be extremely 

successful in removing inorganic and organic contaminants 

from wastewater. It was shown that the distillate produced 

was free from solids, 93.3 ± 1% lower in terms of COD, 98 ± 

1% in terms of TDS and 99 ± 0.5% in terms of TSS Based on 

the quality of the condensation, the results indicate that solar 

radiation can treat wastewater and can produce purified 

water. In terms of evaporation rate the closed solar still has 

higher rate of evaporation in compare with open pan. 

It is clear that, for all the five days of experiments, 

the ambient temperature is higher than 25 °C from the 

morning hours. Also, the maximum ambient temperature 

recorded was 30 °C in one of the hours of the experimental 

day. Moreover, it was observed that even though the solar 

radiation was highest between the hours of 1 pm and 2 pm, 

and the maximum distillate yield was obtained between the 

hours of 3 pm and 5 pm for solar still. 

The experiment showed the feasibility of treating 

wastewater to produce clean water, which suggests a possible 

solution regarding the handling of the municipal wastewater 

produced in arid and semiarid areas. Therefore, this study 

found that generally, it was possible to obtain pure water 

using a solar still. 
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