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Chemistry 20 Unit C  Solutions, Acids and Bases

Concentration!

Oct 227:13 PM

Dr. Martyn Poliakoff 
Proudly Presents:

The Periodic Table 
Movie of the Day!!!

http://www.periodicvideos.com/#
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DOES ANYONE KNOW 
WHAT TODAY IS???

http://www.youtube.com/watch?v=ReMe348Im2w

Oct 227:16 PM

express concentration in various ways; i.e., moles per litre of solution, 
percent by mass and parts per million.

calculate, from empirical data, the concentration of solutions in moles 
per litre of solution and determine mass or volume from such 
concentrations.

POS Checklist

Oct 227:29 PM

Review:

Write a dissociation equation for the solution. Show:
 the intermediate ions produced
 the portions of the equation that are endothermic
 the portions of the equations that are exothermic

a) Ca(OH)2(s) 

b) K3PO4(s)

Oct 227:32 PM

As a chemist, I need to 
know the concentrations of 
chemicals that I work with 
every day.

The Chemist LD

Concentration!

http://www.periodicvideos.com/#
http://www.youtube.com/watch?v=reme348im2w
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However, my knowledge of 
concentrations comes in 
even more useful during my 
work as a rubythroated 
hummingbird.

The Bird LD

Oct 227:48 PM

A humming bird like me needs to 
eat 5 times his own weight in nectar 
(sugar water) every day just to stay 
alive!

So I can't waste my 
time with "light" 
drinks...

Oct 227:52 PM

As a hummingbird, I have to be choosey. I 
can only drink from flowers that have a 
large amount of sugar dissolved per unit 
of water.

In fact, I will reject flowers that 
have a sugar concentration that 
is <15%, opting for flowers with 
a sugar concentration >25%.

So it is very important to know how much solute is 
dissolved in a solvent.

Oct 227:56 PM

Concentration  the ratio of solute to solvent 
in a solution.

Communicating Concentration

There are 3 main ways of communicating 
concentration that we are concerned with:

1. Percent Concentration
2. Parts Per Million
3. Amount Concentration

Oct 228:00 PM

1. Percent Concentration
Many consumer solutions are sold by their percent 
concentration:

 normal vinegar is around 
5% acetic acid, pickling 
vinegar is around 8%

 household hydrogen peroxide 
is around 3% concentration

 other examples?

Oct 228:07 PM

c =  v       x 100%
       v

solute

solvent
where:

c = concentration (% V/V)

vsolute = volume of solute 

vsolvent = volume of solvent (usually HOH(l))

This type of concentration can be represented by a 
ratio:

Let's try an example:

a)
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ex) Gasohol, a solution of ethanol and gasoline, is 
considered to be a cleaner fuel than gasoline alone. A 
typical gasohol mixture available across Canada 
contains 4.1 L of ethanol in a 55 L tank of fuel. 
Calculate the percentage by volume concentration of 
ethanol.

Pg 205 # 2

Ans = 7.5% V/V

Oct 228:17 PM

Other percent concentrations:

c = m       x 100%
       v

solute

solvent

Percent weight by volume (% W/V)b)

c = m       x 100%
      m

solute

solvent

Percent weight by weight (% W/W)c)
Hint: units 
must be 

the same!

Hint: for most 
substances: 
1g = 1 mL!

Oct 228:22 PM

ex) Sterling silver is about 92.5% pure silver. If a 
silver chain has a mass of 200 g, what mass of pure 
silver is present in the chain?

Ans = 185 g

Oct 228:26 PM

2. Parts per Million
 useful for very dilute concentrations
 technically a case of %W/W
 unit = ppm

c = m       x 106

      m
solute

solvent

c = m       (mg)
      m   (kg)

solute

solvent
or

*1 ppm can be thought of as one grain of salt in a 100 
mL glass of water.
*Can also be expressed in %W/V where 1 ppm = 1 mg/L

Oct 228:28 PM

Page 205

Parts per million (or parts per 
billion) are often used in 
environmental studies to report 
on safe chemical levels.

Oct 228:39 PM

c = n
      v

where:
c = conc. (mol/L)
n = moles (mol)
v = volume (L)

3. Amount Concentration
 most common way of expressing conc.
 comparison of moles/volume
 can be indicated by use of [square brackets]
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ex) When making KoolAid, LD adds 2 cups (500 g) of 
sugar to 4.0 L of water. What is the concentration of 

sugar in the drink? (Hint: sugar = C12H22O11(s))

Oct 228:38 PM

Practice: Page 205206 #3, 4, 5, 6

(more to come)

Oct 228:58 PM

c = n/v n = m/M

Calculations Involving Concentrations
2 different methods to employ:

1) Equation Method:

 use equations:
 kind of fool proof

2) Unit Canceling Method:

 faster
 a little tricky

Oct 229:05 PM

ex) A chemical technician needs 3.00 L of 0.125 mol/L 
sodium hydroxide solution. What mass of solid sodium 
hydroxide must be measured?

Page 210 #13

1) Equation Method: 2) Unit Canceling Method:

Oct 229:10 PM

ex) Seawater is mostly a solution of sodium chloride in 
water. The concentration varies, but marine biologists 
took a sample with an amount concentration of 0.56 
mol/L. Calculate the mass of sodium chloride in the 
biologists' 5.0 L sample.

Page 210 #14

Oct 229:12 PM

Homework (taken up in class tomorrow)

Page 214 #3  12 all
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