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Abstract: World is heading towards water crises due to rapid increase in population and industrial growth. In order to overcome
water crisis it is necessary to develop novel techniques of water conservation. Retardation of water evaporation by using
chemicals is one such novel method for the conservation of water. Cetyl alcohol is found to be very effective in reducing water
evaporation. Here, efficiency of cetyl alcohol as water evaporation retardant (WER) is studied in the presence of CaCl,. Calcium
and chloride ions are commonly found in the most of natural reservoirs hence this study is useful for the assessment of
efficiency of cetyl alcohol as WER in natural water reservoirs. Presence of calcium and chloride ions is found to be supportive in
water evaporation retardation moreover it is observed that efficiency of cetyl alcohol remains unaffected by the presence of
CaCl,.
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L. INTRODUCTION

Water is the most crucial compound exists on the earth. Two third part of earth is covered with the water but only 2.5 % of total
water is potable water. Out of 2.5% potable water only 1 % is accessible while remaining 1.5% potable water is trapped in
snowfields and glaciers . Nowadays demand of potable water is increasing day by day due to increase in population and
industrialization. This increasing demand of water leads us towards water crises. It is believed that water crises can create serious
threat to mankind in upcoming years % In order to overcome this problem it is necessary to employ new techniques for the
conservation of water. Evaporation retardation by using chemicals is a technique which can prove useful for the conservation of
water. In 1925, it was found that certain compounds which can form layer on water surface can considerably retard water
evaporation. These substances are termed as “Water evaporation retardants” and popularly known as “WER” 3. Comprehensive
study of many compounds has been carried out in laboratory to identify such compounds which can effectively work as WER. In
1927, Langmuir found that straight chain fatty alcohols such as cetyl alcohol can effectively retard evaporation of water *. After
laboratory scale investigations, the first field experiment for the testing of cetyl alcohol was carried out in Australia around 1950 and
it was found that cetyl alcohol can retard evaporation of water up to 30% °. Success of this field trial catches worldwide attention
and comprehensive research in this area has been carried out rapidly ®*°*3, Reputed research institutes of many countries like United
States of America, Australia, India, Israel etc. have started comprehensive studies in this area of research. After comprehensive
laboratory research and field trial cetyl alcohol is found to be an effective evaporation retardant. Most of laboratory investigations
are made by using distilled water. Idea behind this practice is to eliminate probable errors in the estimation of evaporation reduction
arises due to presence of dissolved impurities. It is valid to use distilled water at laboratory scale for the assessment of water
evaporation retardation but in actual practice water in natural water reservoirs always contain some dissolved impurities so it is also
necessary to know the effect of dissolved solids on the effectiveness of WER. We have studied the effect of CaCl, on the
effectiveness of cetyl alcohol as WER. Calcium ion and chloride ion are the most common impurities found in water hence study of
its effect on the effectiveness of cetyl alcohol as WER will be very important in this area of research.

1. EXPERIMENTAL
Distilled water for the experiment was collected by using simple distillation method. Cetyl alcohol solution (2mg/mL) was prepared
by dissolving 40 mg Cetyl alcohol (Loba chemie, extra pure) in 20 mL n-Hexane (Merck, 95%). Aqueous solution of calcium
chloride (15 mg/mL) was prepared by dissolving 1.5 g CaCl, (Oxford, 99%) in 100 mL Distilled water. To carry out evaporation
reduction experiment plastic beakers (Height-17.7 cm, Diameter - 11.8 cm) are used. Beakers were labeled as Beaker -1 to Beaker -
5. These beakers were filled with CaCl, solution, distilled water and cetyl alcohol solution as below, Beaker-1: 10 mL CaCl,
solution + 990 g distilled water + 1 mL Cetyl alcohol solution.
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Beaker-2: 20 mL CaCl, solution + 980 g distilled water + 1 mL Cetyl alcohol solution.

Beaker-3: 30 mL CaCl, solution + 970 g distilled water + 1 mL Cetyl alcohol solution.

Beaker-4: 1000 g Distilled water + 1 mL Cetyl alcohol solution.

Beaker-5: 1000 g Distilled water Initially Calcium chloride solution was added by using screw type burette followed by required
amount of distilled water so that total weight of water became 1000 g. 1 ml cetyl alcohol solution in each beaker was added by using

screw type burette. All the beakers are exposed to the same atmospheric conditions in a specially designed experiment chamber and
weight loss was measured at an interval of 24 hours.

1. RESULTS AND DISCUSSION

Table |
Weight of water (g)
Hours | Beaker- | Beaker- | Beaker- | Beaker- | Beaker-
1 2 3 4 5
0 1000 1000 1000 1000 1000
24 977 979 981 975 940
48 947 951 956 943 879
72 910 916 924 903 818
Table 11
Weight loss per day ()
Hours
Beaker-1 | Beaker-2 | Beaker-3 | Beaker-4 | Beaker-5
24 23 21 19 25 60
48 30 28 25 32 61
72 37 35 32 40 61
Table 111
% Evaporation per day
Hours
Beaker-1 | Beaker-2 | Beaker-3 | Beaker-4 | Beaker-5
24 38.33 35 31.67 41.67 100
48 49.18 45.9 40.98 52.46 100
72 60.66 57.38 52.46 65.57 100
Table IV
% Evaporation reduction per day
Hours
Beaker-1 | Beaker-2 | Beaker-3 | Beaker-4 | Beaker-5
24 61.67 65 68.33 58.33 0
48 50.82 54.1 59.02 47.54 0
72 39.34 42.62 47.54 34.43 0
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It is evident from table -2 & 3 and graph — 1, 2 & 3 that presence of CaCl, also retard evaporation of water. This phenomenon was
expected because we know that H,O is a polar molecule in which O atom is partially negatively charged and H atom is partially
positively charged. Due to electrostatic force of attraction between water molecule and Ca?*and CIl~ions energy required for water
molecule to escape from liquid water surface increases which results in to lowering of evaporation. In graph — 1 and 2, a straight line
is obtain for the beaker -5 it indicates that rate of evaporation of water in beaker -5 which contains only distilled water remains
almost same throughout the experiment. Moreover it also indicates that atmospheric conditions i.e. temperature, humidity and wind
velocity also remains identical during experiment period. Percentage evaporation reduction in graph — 3 is found to be decrease with
time but all the four lines in the graph are parallel to each other it indicates that % evaporation reduction decreases with time due to
decomposition or loss of cetyl alcohol but effect of CaCl, on rate of evaporation remains almost same throughout the experiment.
Here, it is apparent that presence of Ca?*and Cl~ions also reduces rate of evaporation of water moreover it does not interfere in the
working of cetyl alcohol. These results are very encouraging because water in most of natural reservoirs is found to be contaminated
by Ca?*and Cl~ions.Average percentage evaporation reduction after 72 hours of application of WER is found to be minimum 50.61
% and maximum 58.61 %. These results show that cetyl alcohol can be effectively used as WER in hard water also. Even presence
of CaCl, helps in retardation of water evaporation.

V. CONCLUSION
Evaporation of water is found to be decrease due to presence of calcium chloride moreover no negative effect on the effectiveness of
cetyl alcohol is observed. These results show that cetyl alcohol can be used as WER even if water contains Ca?*and Cl~ions.
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