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Abstract. The purpose of this study was to select the most suitable material to be used as solar 

still material. Materials compared in this study were plastic and stainless-steel because of their 

resistance to corrosion. The tested material was utilized as a container to accommodate sea 

water to be evaporated. The experiment carried out in Jakarta, Indonesia. Material temperature 

profile similar with the ambient temperature profile. When the sun is shining brightly, the 

material temperature is higher than the ambient temperature but in the afternoon and night the 

material temperature falls to ambient temperature. Therefore, it can be said that plastic and 

stainless-steel materials do not store heat. As a material for solar still, stainless-steel has higher 

evaporation rate than plastic, which is 7.66 ml/h for stainless-steel and 7.09 ml/h for plastics. 

So, based on this research, it can be concluded that stainless-steel is better to be used as a solar 

still material. 

 

1. Introduction 
Water is the decisive material in life. Humans, plants, and most animals will not survive without 

water. Along with the growing population in the world, water consumption is increasing. The addition 

of human population as much as 15% will reduce the water source and increase the water shortage by 

40% [1], while the amount of fresh water on the earth surface, only available 2.8% and the rest is sea 

water [2]. Therefore, sea water is a potential source of water. 

Because of its enormous potential, various methods and research have been done to convert sea 

water into fresh water. Distillation is one of the most widely used methods. Evaporation processes that 

occur slowly make the contaminants left behind, so that the resulting water becomes pure. The 

distillation process becomes cheaper by utilizing solar energy, although the production is not high. The 

direct heating method with solar heat is the most suitable way to produce fresh water up to 200 m3/day 

[3]. 

The process of distillation by solar heating is generally done by using solar still. Various methods 

and materials are used to improve the performance of solar still. It seems that evaporation rate affected 

by its solar still. The use of Portland cement black-blackened, as heat storage, increase freshwater 

production by 39% [4]. Concave-shaped solar stills are used to increase evaporation by [5]. The 

perforated aluminum is mounted on the water's surface on the solar still to increase evaporation [6]. 

The use of plastics for easy cleaning of salt deposits is done by [7]. The tilted-wick was placed on the 

surface of the solar still spreading water to the entire surface of the wick through capillary fibers. So, 

the temperature becomes higher in the thin layer [8]. Five trays made of aluminum and stainless steel 

AISI 304 (polished, chrome plated, and non-polished) were tested to study its performance as a 

mailto:dan.mugisidi@uhamka.ac.id
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function of different tray materials. The result showed that the aluminum tray had the highest 

desalinated water production, while the polished steel tray had the lowest production [9]. 

The performance of a solar still is proportional to distillate output and indicated by the internal heat 

transfer coefficient. There are three parameters based on internal heat transfer coefficients: convective 

heat transfer coefficient, radiative heat transfer coefficient and evaporative heat transfer coefficient 

[10]. The material that holds sea water also receives heat from solar energy. Some of the heat in 

material flows into the water and some loss to ambient. Beside that some material able to store heat 

and release it when the heat source is not available. Then the material becomes a contributing factor in 

the evaporation of sea water.  

Sea water is a very corrosive substance, the material used in desalination process must be corrosive 

resistance material. So, it is necessary to conduct research to do experiment with material which has 

beneficial effect on evaporation rate, but corrosion resistance. Nevertheless, still no related research 

has examined the effect of material on evaporation of seawater in solar-still. Then, this research 

examines the plastic and stainless steel container material to evaporate the sea water and their heat 

storage ability is compared.  

  

2. Material and methods 
The experiment uses a pan made of plastic and stainless steel (SUS 316). The pan of plastics and 

stainless-steel has same shape and size. Five pieces pan for each type of material, filled with 250 ml 

sea water which taken from Ujung Kulon, Indonesia. 

3. Results and discussion 

In figure 1, it shows that the material and water temperature have the same profile as the ambient 

temperature. When the temperature is about 31o – 33oC, temperature of material is almost equal to the 

ambient temperature but in higher temperatures, temperature ambient about 37oC, the temperature of 

materials rises above the ambient temperature. Plastic has the highest temperatures because the slow 

propagation and release of heat. Plastic is non-metallic materials that do not have free electrons. 

Therefore, the heat distribution occurs with lattice vibration [11] so the heat distribution becomes slow 

and the thermal conductivity becomes low. The slow distribution of heat from the plastic surface 

causes heat accumulation and the heat become higher than stainless steel. Even though temperature of 

plastic is higher than stainless steel, the temperature of water inside the stainless-steel pan is higher 

than the water inside plastic pan. 

 
 

Figure 1. Temperature profile of material, water and ambient temperature during the experiment. 
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As the result, evaporation of seawater inside the plastic pan is lower than stainless steel pan, as 

shown in figure 2. In figure 2, the evaporation of sea water in plastic pan is 28.36 ml and stainless-

steel pan is 35.22 ml. The conductivity of the stainless steel (16.95 W/moC) is higher than plastics 

(0.15 W/moC). This result along with the result of [12] that the heat transfer increases with decrease in 

thickness and increase in thermal conductivity and thermal conductivity of the material has a 

significant effect on the convective heat transfer coefficient [13]. The heat from solar radiation is 

absorbed and accumulated by the material. Some of the heat of material flows into water and some of 

it flows to the ambient. Heat in the water, which come from material and sun radiation, balance with 

evaporation energy [14]. Since the heat propagation in stainless-steel is better than plastic, heat in 

stainless-steel flows into water and elevate the evaporation. Furthermore, thermal conductivity of 

material plays important role in evaporation.     

 
Figure 2. Effect of container material conductivity to evaporation. 

In figure 3, as previously stated, the material temperature is higher than the ambient temperature in 

bright sunlight. In the afternoon, after 15:00, the material temperature falls below the ambient 

temperature. As the sun sets and the ambient temperature drops to 27oC, the temperature of stainless-

steel and plastic, starts from 31oC, follow drops to about 27oC. When the ambient temperature is lower 

than material, heat flows from material to ambient. So that the material temperature drops to about 

ambient temperature. This proves that these materials do not have the ability to store heat. 

Nevertheless, through in the very small gap, temperature of stainless-steel is lower than temperature of 

plastic. Since conductivity of stainless steel is higher than plastics so the heat in stainless-steel release 

faster.  

Figure 4 shows evaporation and evaporation rate in extended time. Horizontal axes show duration 

of evaporation. For example, 11-14 means that the time starts is at 11.00 AM and stop at 14.00 (2 

PM). Evaporation is checked at 14.00 (2 PM). Evaporation of sea water in material stainless-steel and 

plastic in extended time shows that the evaporation in stainless steel is higher than in plastic. Even 

though evaporation increase as the time increase, evaporation rate decrease. Interestingly, rate of 
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evaporation in plastic material decrease slower than evaporation rate of stainless-steel, though still 

lower. 

 

 
Figure 3. Ability of material to store the heat. 

 
 

Figure 4. Evaporation and evaporation rate for extended time. 
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7.66 ml/h for stainless-steel and 7.09 ml/h for plastics. It can be concluded that stainless-steel is better 

to be used as a solar still material than plastic, since ability of plastics to store heat can be neglected. 
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