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Chapter 3 Instructional Goals 

 Define the terms of the solute, solvent, 

concentration   

 Understand the type of Aqueous 

solutions. 

 Next we will see the how to dissolve the 

solute in solvent.  

 Explain Hydrogen bonding.  

 compared between the electrolyte and 

nonelectrolyte solutions .  

 We will learn  how water dissolves 

molecular compounds 

 Next we will see the types of  units of 

concentration of solutions.   

 Explain the difference between the units 

of concentrations 
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3.1 Solute , solution and Aqueous solutions: 

Solute and Solvent A simple solution has two components, a solute, and a 

solvent. 

The substance in smaller amount is called the solute; the substance in larger 

amount is called the solvent. When sugar is dissolved in water to form a solution, 

sugar is a solute and water is a solvent. 

Aqueous Solutions The most common solutions are those containing water as 

the solvent. These solutions are called aqueous solutions. 

Concentrated and Dilute A concentrated solution has a relatively large 

amount of a solute per unit of solution, and a dilute solution has a relatively small 

amount of the same solute per unit of solution. 

Miscible and Immiscible are terms limited to solutions of liquids in liquids. If 

two liquids dissolve in each other they form a single continuous layer (like water and 

alcohol) and are miscible. Liquids that are not soluble in each other form two distinct 

layers (like water and oil) and are immiscible. 

Saturated and Unsaturated A solution whose concentration is at the solubility 

limit at a given temperature is a saturated solution. If the concentration of a solute is 

less than the solubility limit the solution is unsaturated. 

 

Water is called the universal solvent because of its ability to dissolve or dissociate 

many compounds. The properties that make water such a good solvent are its polarity 

and its hydrogen bonding capability. 
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3.2 Hydrogen Bonding 
Recall that the O-H bonds in water are highly polar. This is due to the large 

electronegativity difference between oxygen and hydrogen. The oxygen atom has a 

partial negative charge (δ-) and each hydrogen atom has a partial positive charge (δ+). 

As a result, a partially positive H atom in one molecule can be attracted to a 

partially negative oxygen atom in another molecule of water (opposites attract). This 

interaction between H and O in different molecules (intermolecular) is called a 

hydrogen bond due to the involvement of hydrogen. 

Hydrogen bond formation is possible whenever two molecules are the same 

(water-water) or different (water-alcohol). 

Hydrogen bonding is possible between two molecules if one of them contains 

O, F, or N atom and the other contains O-H, O-F, or N-H bond. 

 

The hydrogen bond between molecules appears as dashed lines to differentiate it from 

the covalent bonds within the water molecule. 

 

 

3.3 How Water Dissolves Ionic Compounds 

We learned in Unit (2) that ionic compounds are composed of ions and are held 

together by ionic bonds. For NaCl, attractions occur between the cations (Na+) and the 

anions (Cl-). Water, a polar molecule, is a good solvent for many ionic compounds. 

When NaCl crystals are added to water, the ions at the surface of the crystal become 

surrounded by water molecules. The cations (Na+) attract the negative ends of water 
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molecules, and the anions (Cl-) attract the positive ends of water molecules. These 

attractive forces between the adjacent water molecules and the ions in NaCl are 

sufficient to overcome the attractions that exist between ions in the solid sodium 

chloride. The ions then leave the sodium chloride crystals and enter the solution. Once 

in solution, Na+ and Cl- ions are completely surrounded by water molecules, a 

phenomenon called hydration. 

The process of dissolving NaCl in water can be shown as: 

 

The “H2O” above the arrow represents a large number of water molecules 

required to break up the crystal and hydrate the ions but it is not a reactant in the usual 

sense. The (aq) indicates that the ions are surrounded by water molecules. Recall (aq) 

is the symbol for “in water.” 

3.4  How Water Dissolves Molecular Compounds 

Sugar, C12H22O11, is one example of molecular compound that is very soluble 

in water. The reason that sugar is so soluble in water lies in the structure of sugar. A 

sugar molecule contains a large number of polar O-H bonds, each of which is capable 

of forming a hydrogen bond to any adjacent water molecule. Water molecules are 

attracted to the polar sugar molecules and pull the molecules of sugar into the 

solution. Several water molecules surround each sugar molecule in the solution. 

The process of dissolving sugar in water can be shown as: 

 

Notice that in aqueous solutions of molecular compounds no ions are present. 

3.5 Electrolytes and Nonelectrolytes 
Substances whose aqueous solutions are conductors of electricity are called 

electrolytes. 

Substances whose aqueous solutions are not conductors of electricity are called 

nonelectrolytes. 

In order for a solution to conduct an electric current, ions must be present. 

Electrolytes produce ions in aqueous solutions. Nonelectrolytes do not produce ions. 
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3.6  Concentration of Solutions  
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3.6.2  Percent concentration as conversion factors:   
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3.6.3  Molarity (Concentration based on moles )   
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3.6.4 Molarity as a conversion factor 

 
 

3.7 Dilution  
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