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A solution is a state of mixture in which a solute, for example sodium
chloride (NaCl), dissolves in a solvent, for example water. An amount
of solute, which can dissolve in a certain amount of a solvent, often has a
maximum limit. The maximum limit is generally called as solubility and
a solution in which no more solute can be dissolved in a solvent is called
as a saturated solution. The concentration of a solution is often expressed
as a molarity, the concentration of the amount of solute dissolved in 1 L
of solution expressed as the amount of substance (mol), etc. However,
solubility is usually expressed in grams of the maximum amount of solute
that can be dissolved in 100 g of solvent. Generally, different substances
have different solubility at the same temperature, while the same substance
has different solubility at different temperatures.

It was investigated how solubility changed with temperature using
water solutions of four kinds of salts, solutions of copper (II) sulfate (CuSQO,),
potassium chloride (KCl), potassium nitrate (KNO;) and sodium chloride
(NaCl). The result is shown in Figure 1 (Relationship between solubility
and temperature), in which the four kinds of solutions are shown by symbol
A, B, C and D, but the order is not the same with that described above.
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Figure 1. Relationship between solubility and
temperature



The higher the temperature and the more salt dissolved for all four kinds of salts. For example, KNO; has the highest
solubility, more than 240, among these four salts, at 100C, but has solubility less than 20 at 0C.

The solubilities of salt A and salt B were less than 20 at temperatures below about 5C, and they had almost the
same solubilities around 0C. @ The saturated solution of B, white solids before dissolved, prepared using 80 g of water
at 60C, was cooled to 20T to give blue solid.

Electrolysis of an enough amount of saturated solution of A was done using platinum (Pt) electrodes with a

constant amount of electrons. @ At the anode, the reaction (1) occurred to generate 160 g of oxygen gas (O,), while at

the cathode, the reaction (2) proceeded and hydrogen gas (H,) was come out.

2H,0 — 4H " +0,+4e” - (1)
2H,0 + 2e~ — H,+20H" ---(2)

Here it should be noted that the amount of electrons given or received at each electrode is exactly equal during
electrolysis. Next, g electrolysis of a saturated solution of B was also done using Pt electrodes with the same amount of

electrons as the above.
Salt C and salt D showed the same value of solubility, 36.0 g, at 25.9T. At this temperature, to each of saturated

solution of C and D prepared using 100 g of water in each flask was added an extra water up to 500 mL of total volume
each, named solution C’ and D’, respectively. It was found that the molarity for solution C” was lower than that for
solution D"
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