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SOLUTION: homogeneous mixtures of variable compositions

SOLVENT: most abundant part of a solution

SOLUTE: substance dissolved in the solvent

VOLATILE: (ˈvälətl )evaporating rapidly; passing off readily in the form of vapor

MISCIBLE: when 2 liquids mix to form homogeneous mixtures

IMMISCIBLE: when 2 liquids do not remain mixed


Solids can dissolve solids, liquids or gases


Liquids can dissolve solids, liquids or gases


Gases can only dissolve other gases

DISSOCIATION: process in which a solvent disrupts the attractive forces in a solute and pulls the solute apart. Also, the solvent particles must be separated. Both these steps absorb heat
SOLVATION: process in which solvent particles surround and interact with solutes.(releases heat)

HYDRATION: process of solvation when the solvent is water
ENDOTHERMIC PROCESS: when dissociation absorbs more heat than solvation releases. The net result is lower temp

EXOTHERMIC PROCESS: when dissociation absorbs less heat than solvation releases. The net result is higher temp

In general, like dissolves like. Polar solvents dissolve polar solutes and nonpolar solvents dissolve nonpolar solutes

SATURATED SOLUTION: solution that contains the maximum amount of solute at a given temp

DYNAMIC EQUILIBRIUM: when a reaction proceeds in both directions at the same rate

RATE OF DISSOLVING: depends on inherent solubility of the solute & # of collisions between solvent & solute molecules

For Solids and Liquids: as temperature increases solubility increases

KClO3   +   H2O   +   heat   ⇋   solution

For Gases:  as temperature increases solubility decreases


CO2   +   H2O   ⇋   solution   +   heat

The effect of pressure on the solubility of solid and liquid solutes is minimal

HENRY’S LAW: (1801) amount of gas dissolved in a solution is directly proportional to the pressure of the gas above the solution. Only holds true when there is no chemical reaction between the solute and solvent. William Henry (1775-1836) studied hydrocarbon gases; was a close friend of John Dalton

4 MEASURES OF CONCENTRATION:

1. PERCENT BY MASS = (mass of solute/ mass of solution) x 100%; (5g/100g) x 100% = 5%

2. MOLARITY(M) : number of moles of solute/liter of solution. 5 moles/liter HCl = 5M   HCl; Molarity is convenient to use in chemical reactions to measure out a precise number of atoms, molecules, or ions

3. MOLALITY(m): number of moles of solute/kg of solvent. It is used with colligative properties of solutions

EQUIVALENT: refers to the combining capacity of a substance in a specific reaction. For redox reactions, 1 equivalent is defined as the amount of substance that gains or loses a mole of electrons 

          2Na   + Br2   (   2NaBr;     1 mol of Na gives up 1 mol of electrons;     1 mol of Br2 receives 2 mol of electrons

For an acid-base reaction, it is the amount of substance that gains, loses, or neutralizes a mole of hydrogen ions

         HCl   +   NaOH   (   NaCl    +   H2O;     1 mol of HCl gives up 1 mol of H+;     1 mol of NaOH receives 1 mol of H+ 

GRAM-EQUIVALENT MASS: mass of an equivalent expressed in grams

4. NORMALITY (N): number of equivalents of solute per liter of solution

COLLIGATIVE PROPERTIES: (Col LIG a tive) property of solution that depend only on the number of particles present, without regard to type. Applies to vapor pressure, boiling point elevation, & freezing point depression

RAOULT’S LAW: lowering of the vapor pressure of a solvent is directly proportional to the # of solute particles. Because solute particles fill positions at the surface usually held by the solvent. François M Raoult (1830-1901); Psoln=solventP0solvent
1 mole of sugar (sucrose - C12H22O11) yields 1 mole of C12H22O11 particles  (covalent bond)

1 mole of NaCl yields 2 moles of particles: 1 mol of Na+ ions & 1 mol Cl- ions (ionic bond)

1 mole of AlCl3 yields 4 moles of particles: 1 mol of Al3+ ions & 3 mol of Cl- ions (ionic bond)

BOILING POINT ELEVATION: raising the boiling point of a solvent due to the # of solute particles

MOLAL BOILING POINT ELEVATION CONSTANT (Kbp); number that relates the change in boiling pt of a particular solvent to the concentration of solute particles. It increases 0.512 °C/molal for water. (Tbp = iKbpm = (i) 0.512°C/m (m)

van’t Hoff factor: number of mol of particles; may be smaller than expected because of ion pairing where a percentage of particles are paired and count as 1 particle

FREEZING POINT DEPRESSION: lowering the freezing point of a solvent due to solute particles

MOLAL FREEZING POINT DEPRESSION CONSTANT (Kfp): number that relates the change in boiling pt of a solvent to the concentration of solute particles. It is a decrease of 1.86 ° C/molal for water. (Tfp = iKfpm = (i) 1.86°C/m (m)

OSMOSIS: process in which water moves across a selectively permeable membrane

OSMOTIC PRESSURE: amount of pressure required to prevent osmosis from occurring

COLLOID: a mixture of fine particles (between 1 and 1000 nanometers in size) that do not settle out of solution. The intermolecular collisions that buffet colloid particles counteract the tug of gravity. Larger particles are suspensions & smaller are solutions
TYNDALL EFFECT: particles in colloids are large enough to scatter light. You can see the outline of the beam of light as it passes through. Light passes right through solutions; John Tyndall (1820-1893)

BROWNIAN MOVEMENT: (1827) random, chaotic movements of microscopic particles in a colloidal dispersion. These observations led scientists to conclude that matter is made of moving particles; Robert Brown (1773-1858)

ADSORPTION: attachment of charged particles to the particles in a colloid. It is necessary to get nonpolar oil and polar water to remain combined in mayonnaise

