Unit 10 Solutions

Solution: A homogeneous mixture containing a solvent and solute.  (remember solutions can be colored, but not cloudy = homogenous mixture)

LiCl(aq) – is the chemical formula for a solution 
(aq means aqueous or dissolved in water)
Heterogeneous mixtures are not solutions.

Solute: a substance that is dissolved into another –  the solute is LiCl in LiCl(aq)
Solvent: The substance that does the dissolving – water is the solvent in LiCl(aq)
Remember polar vs. nonpolar

Water vs. oil

Like dissolves like

Polar does not dissolve nonpolar or vice versa.

In this course we will typically use water as the solvent and salts, acids or bases as the solute.  This is actually molecule ion attraction where the water is the polar molecule (O is the negative end and hydrogen is the positive end) Which attracts the positive and negative components of salts.  This process is also called dissociation
Describing solutions: (using table G)

Dilute: there is relatively little solute in solution

Concentrated:  there is relatively a lot of solute in solution

Saturated: The solution is holding the most amount of solute possible.  Any more added will just settle.  (Can be dilute or concentrated)

Unsaturated:  More solute may still be dissolved

- Theory-dissolving is reversible with precipitation.  

- Saturation occurs when the rates are equal. (Chemical equilibrium)

- Temperature can change this point of equilibrium.  

Solubility curves: (See table G)

Show how different amounts of solute can be dissolved into equal amounts of water at different temperatures.

Read axis on graph carefully!!!

· The y axis shows the amount of grams that are dissolved in 100g of water.

Q1. What occurs to the solubility of salts (ionic substances) as temperature increases?
The solubility of salts increases!

Q2. What are the three gases on table G?

Sulfur dioxide, hydrogen chloride, ammonia

Q3. What occurs to the solubility of gases as temperature increases?

The solubility of gases decreases!

Supersaturated A solution that holds more solute than it ‘should’ be able to.  It is possible to do this by the following procedure…..
1. At a given temp. add a salt to a solution.

2. Change the temp. of the solution to a temperature that should not be able to hold the amount of salt already added in step 1.

3. The solute will remain in the solution and is now considered supersaturated.

* If one grain of the salt is then added all of the excess solute will precipitate leaving the solution just saturated and a pile of solute at the bottom of the solution.

Factors that effect the rate of solution (How fast a solute dissolves.)
1. The nature of the solute and solvent

2. Temperature: At higher temp. the rate is faster

3. Agitation: shaking stirring etc. increases the rate

4. How much solute is already dissolved in the solution (The rate lowers when the solution already has a lot of solute in it.)

5. Surface area

Hot Chocolate analogy.
Concentration:  A measurement of how much solute is dissolved in a given volume of solvent.

Parts per million: the number of grams of a specified substance that would be present in 1,000,000 grams of the entire mixture.

Parts per million= g of solute
X 1,000,000







 g of solution

· Water has a density of 1 g/mL or 1 kg/L at STP Which means:

1000ml of water = 1000g (1kg)

1000L of water = 1000kg

1 L of water = 1kg (1000g)

and so on…………

Example: There is 1 mg of chlorine in 1L of water in a glass of tap water.  How many parts chlorine per million parts are in the glass?  

Parts per million = .001 g/ 1000g X 1,000,000

X = 1 part per million

Which is an extremely small amount

Molarity (M): The number of moles of a solute that are dissolved in one Liter of solution.













Units
Molarity=
moles

or


M = moles/Liter




V
Example:  10g of a table salt is dissolved on 100ml of water. What is the molarity of the solution?  (Worst case scenario is when you need to get moles from grams!!!) 

First 10g of NaCl X 
1 mole of NaCl







58 g of NaCl

= .17 moles of NaCl

Second use M=moles/liter
M=
.17 moles


.1L

M = 1.7 m/L or M

Example 2:  4 Liters of a solution of .025M table salt is set under a Bunsen burner and the water is driven off.  As the water boils the concentration of the solution ____________.

How many grams of salt are in the beaker when the water is all gone?

L=4L

Molarity=.025M

First Use Molarity= moles/Liters

Manipulate to find moles

Moles= Molarity X Liters

Moles = .025M X 4L = .1 moles of NaCl

Next .1 moles of NaCl X 
58 grams of NaCl










1 mole of NaCl

= 5.8 grams of NaCl

Colligative properties – depend on the number of solute particles compared to solvent particles
Molal Freezing point depression: The freezing point of a solution drops as a solute is added.

Molal Boiling point elevation: The boiling point is raised as solute is added
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Freezing point depression (help's you car's coolant from freezing)
· The more solute that is added the more effect it has

· Ionic solutes have double, triple, ect… the effect that molecular solutes have because they break apart.

Example: 1 mole of sugar, NaCl, and MgCl2, are added to equal amounts of water.

If the sugar solution has a boiling point elevation of 1 degree the NaCl solution would be 2 degrees

& MgCl2 would be 3 degrees 

because….

Sugar does not dissociate (or ionize)

It is molecular and therefore not an electrolyte
Here are the dissociation equations for the salts (ionic substances)

NaCl(aq) 


Na+(aq)
+
Cl-(aq)   

(2 parts for 1)

MgCl2(aq) 


Mg2+(aq)
+
2Cl-(aq)   
(3 parts for 1)

Adding solute also decreases vapor pressure.
vapor pressure – Pressure exerted by a liquid on its surface that causes evaporation (or boiling when vapor pressure equals surrounding pressure)
remember vapor pressure is greater when intermolecular forces are weaker. (and at higher temperatures) 

Adding solute make the liquid less 'sticky' (breaks apart the polar attraction of water)

