Unit 4: Solution Chemistry

Content Outline: Solubility (4.7)

          I.       Solubility
                    A.   Solubility is the ability of one substance to dissolve in another at a given temperature and pressure.
B. Solubility is expressed in terms of the amount of solute that will dissolve in a given amount of solvent to produce a saturated solution.  The maximum grams of solute that will dissolve in 100gram of solvent at a given temperature
        II.        Solution equilibrium is reached when the physical state in which the opposing process of dissolution and  

                    crystallization of a solute occurs at equal rates. 

III.       Insolubility is the inability of one substance to dissolve in another substance. (For example, oil will not dissolve in water, such as salad dressing.)
       IV.       Saturated vs Unsaturated Solutions:
A. Saturated Solutions - A solution that contains the maximum amount of dissolved solute is described as a saturated solution. 

B. Unsaturated Solutions - A solution that contains less solute than a saturated solution under the existing conditions is an unsaturated solution. 

C. Supersaturated Solutions - A supersaturated solution is a solution that contains more dissolved solute than a saturated solution under the same conditions. 
V. Factors Involving Solubility

A.  Stirring, increasing surface area (small particle size) and increasing temperature will all increase the rate at which a solid solute is dissolved in a solvent.  

B.  Gases increase in solubility if there is high pressure or low temperature.  Stirring or shaking does not increase the rate of solubility in gases.  

C.  Henry’s Law:  one of the gas laws formulated by William Henry in 1803 and states: "At a constant temperature, the amount of a given gas that dissolves in a given type and volume of liquid is directly proportional to the partial pressure of that gas in equilibrium with that liquid." An equivalent way of stating the law is that the solubility of a gas in a liquid is directly proportional to the partial pressure of the gas above the liquid.  If the pressure above the liquid is less, then the gas in the liquid will escape the solution.  
D.  Liquids that dissolve in another liquid are miscible.  Liquids that do not dissolve in another liquid are immiscible.
VI.  Solubility Table and Curves
A.  Solubility curves are a graphical representation and can be used to determine if a particular solution is soluble at a given temperature.  
See the example below:  
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B.  A solubility table is a reference used to determine if a solute is soluble in 100grams of water.  Usually, exceptions or slight variations are also listed.  See the example below from ChemTeam.
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1. All nitrate (NO3"), nitrite (NO,"), chlorate (CIO5") and perchlorate (CIO,) salts are.
lsoluble.

|Silver nitrite and potassium perchlorate are considered slightly soluble.

[2. Essentially, all alkali metal (Li*, Na*, K*, Rb*, Cs*) and ammonium (NH,") salts
lare soluble.

Some Li* are insoluble, with LizPO, being the most common example.

3. Most halogen (CI", Br", I") salts are soluble.

|Ag*, Pb?*, Hg,?*, Cu*, TI* (Pb?* halogens arc soluble in hot water.) HgBr, is slightly soluble.

[4. Most acetate (C,H;0,) salts are soluble.

|Ag*, Hep®*

I5. Most sulfate (SO42") salts are soluble.

ICaZ*, 512+, BaZ+, Ra2*, Pb?*, Ag*, Hg2* (Some sources consider calcium sulfate and silver sulfate to be slightly soluble.)

|6. Many sulfides (S2°) are insoluble.

|All alkali metal and alkaline earth (Be2*, Mg2*, Ca?*, Sr2*, Ba2*, Ra2*) sulfides are soluble. Ammonium sulfide is soluble. (Some|
Jsources consider MgS, Cas and Bas to be slightly soluble.)

(7. Most borates (BO32"), carbonates (CO32"), chromates (CrO42"), phosphates (PO, ™),
land sulfites (SO;%) are slightly soluble.

[MgCrOy is soluble, MgSOs is slightly soluble.

17. Most hydroxide (OH) salts are insoluble

[Alkali metal hydroxides are soluble.

[BaZ*, Sr2*, CaZ*, TI* are considered slightly soluble.





