Solubility
-solution: homogenous mixture of two+ substances
-solute: the majority content
-solvent: the minority content
-aqueous solutions: water is solvent, the solid, liquid, or gas is solute
-entropy: measure of energy randomization or energy dispersal in a system
-solvent-solute interactions: interactions between a solvent particle and a solute particle
-solvent-solvent interactions: interactions between a solvent particle and another solvent particle
-solute-solute interactions: interactions between a solute particle and another solute particle
[bookmark: _GoBack]-if the solvent-solute interactions < solvent-solvent and solute-solute interactions then a solution may form depending on its relative disparity between the interactions, if disparity is small then the tendency to mix results in a formation of a solution, but if disparity is large a solution will not form
Energetics of Solution Formations
-energy associated with solution formations by looking at the steps in the change of enthalpy
-separating the solute into its constituent particles, this step is always endothermic +∆H since energy is required to break bonds in the solute
-separating the solvent particles from each other to make room for solute particles, step is also endothermic +∆H since energy is required to overcome the intermolecular forces in solvent particles
-mixing the solute particles with solvent particles, step is exothermic -∆H since energy is released as solute particles interact with the solvent particles
-enthalpy of solution (∆solnH) = ∆soluteH + ∆solventH + ∆mixH , whether the solution is endothermic or exothermic depends on ∆mixH , since it is the only negative
Heat of Hydration
-in aqueous solutions ∆solventH and ∆mixH can be combined into heat of hydration (∆hydH)
-∆soluteH < ∆hydH , amount of energy required to separate solute into ions is less than the energy given off when ions hydrate, therefore ∆solnH is negative and exothermic, solution will feel warm
-∆soluteH > ∆hydH , amount of energy required to separate solute into ions is greater than energy given off, therefore ∆solnH is positive and solution is endothermic, solution will feel cool
-saturated solution: if you add additional solute to saturated solution it will not dissolve
-unsaturated solution: add additional solute to an unsaturated solution it will dissolve
-super saturated solution: one containing more than equilibrium amount of solute may form, unstable and excess solute precipitates out of solution
-solubility of most solids in water increase with temperature
Factors affecting Solubility of Gases in Water
-temperature, solubility of gases in liquids decrease with increasing temperature
-pressure, the higher the pressure of gas above a liquid, the most soluble the gas is in liquid
-Henry’s law (Sgas = kHPgas), Sgas is the solubility of gas (molL-1), kH is the Henry’s law constant, and Pgas is the partial pressure of gas in a liquid proportional to the pressure of gas
Expressing Solution Concentration
-dilute solution: one containing small quantities of solute relative to amount of solvent
-concentrated solution: one containing large quantities of solute relative to amount of solvent
Molarity (M)
- Molarity = amount of solute (in mol) / volume solution (in L), number of moles of solute per litre of solution, molarity varies with temperature since it is volume
Molality (m)
-Molality (m) = amount of solute (in mol) / mass of solvent (in kg), amount of solute divided by mass of solvent and is independent of temperature since it is a solid
Parts by Mass and Parts by Volume
-parts by mass concentration is ratio if mass of solute to the mass of solution all multiplicated by a factor
- mass of solute / mass of solution * multiplication factor
-parts per million (ppm) requires a multiplication factor of 106 and parts per billion (ppb) is 1010
Mole Fraction and Percent
-some applications where ratio of solute to solvent can vary, best way to express concentration is amount of solute divided by total amount of solvent and solute (mole ratio)
- Xsolute = amount of solute (mol) / total amount of solute and solvent (mol) = nsolute / (nsolute + nsolvent)
-mole percent is just mole fraction multiplied by 100%
Colligative Properties
-colligative property: property that depends on number of particles dissolved in solution, not type of particle
-four types: vapour pressure lowering, freezing point depression, boiling point elevation, and osmotic pressure
-nonelectrolytes must be treated slightly differently than electrolytes for colligative properties
Vapour Pressure Lowering
-pressure of the gas above liquid when the two are in dynamic equilibrium (rate of vaporization = rate of evaporation) 
-when a non-volatile solute is added, solute particles interfere with ability of solvent particles to vaporize since surface area formerly occupied by solvent is now occupied by the solute
-this causes the rate of condensation to be greater than the rate of vaporization, some of the molecule that were in the gas phase condense into liquid, causing reduced number of molecules in gas phase and causes rate of condensation to decrease so they eventually become equal again
-Raoult’s law: Psolution = XsolventPosolvent, where Psolution is vapour pressure of solution, Xsolvent is mole fraction, and Posolvent is the vapour pressure
-∆P is the vapour pressure lower, difference between vapour pressure between pure solvent and solution, ∆P = Posolvent - Psolution
Freezing Point Depressing and Boiling Point Elevation
-freezing point of a solution containing a non volatile solute is lower than freezing point of pure solvent, freezing point is ∆Tf = m*Kf, where ∆Tf is change of temperature of freezing point in Celsius, m is molality of solution, and Kf is freezing point depression constant for solvent
-boiling point of a solution containing non-volatile solute is higher than boiling point of pure solvent, boiling point is ∆Tb = m*Kb
Osmotic Pressure
-osmosis: flow of solvent from a solution of lower solute concentration to high solute concentration
-semipermeable membrane: selectively allows some substances to pass through, but not others
-water on one side rises, the water on the other side lowers and if enough external pressure is applied, the process can be opposed to the other side
-osmotic pressure = ∏ = MRT. Where M is the molarity, T is the temperature in Kelvins, and R is the ideal gas constant (0.08314 bar L mol-1 K-1
Colligative Properties of Strong Electrolyte Solutions
-van’t Hoff factor (i) = moles of particles in solution / moles of formula units dissolved
Strong Electrolytes and Vapour Pressure
-vapour pressure of solution containing an electrolyte solute is lowered by more than solution containing same concentration of nonelectrolyte
-hyperosmotic: take water out of cells and tissues
-hyposmotic: solutions that pump water into cells and tissues
-isosmotic: solution that have equal osmotic pressure 
