Day 44
	time
	

	
	take up test

	
	Are You Ready? pg 262 orally

	HW
	R+MN 6.1

P # 1-6, 8

Q # 1-9

Read rest of Chpt 6


Day 45
	Time
	un,sat,super    exo/endo solutions   Inv. 6.2.1

electrolyte & nonelectrolyte

	5
	take up HW

	30
	Notes - Solutions

	10
	Do Lab Excercise – Testing a hypothesis on dissolving – pg 272 - ORALLY

	15
	Do Inv. 6.2.1 – Polar and Non-polar solutes – ORALLY or as DEMO

	HW
	R+MN 6.2

P # 3-12


Solution – a homogeneous (same) mixture of two or more substances.  It is a solute dissolved in a solvent.  

eg]
solid/liquid

Koolaid



gas/liquid

pop


gas/gas


air (N2, O2, CO2 etc.)


liquid/liquid

beer


solid/solid

alloys (steel – Fe, C, Ti, Ni)


gas/solid

foams (styrofoam, space gel)

Dilute – very little solute dissolved in solvent

Concentrated – lots of solute dissolved in solute

Miscible – soluble in all proportions

eg]
Which is the solvent and solute?

non-alcoholic beer

0.5% alcohol


beer



3-7%


wine



7-15%
yeast dies


liquor



20-40% (40-80 proof)


Jaimacan rum


50-70% (100-140 proof)


Overproof


90-95% (180-190 proof)

Solution process 
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solid in liquid


liquid particles


solvent is able to keep





collide with solid

solute particle 





and break a solute

suspended






particle off

How does the liquid keep the solid particle dissolved?

eg]  Polar Solvent/Polar solute
sugar/water

The polar OH groups on sugar are attracted to the polar water molecule.
eg]  Non-polar solvent/Polar solute
gasoline/water
Since there is no large attraction between nonpolar gasoline and polar water the water cannot stay in solution and precipitates out.  INSOLUBLE

eg]  Non-polar solvent/non-polar solute
gasoline/oil paint
The weak attraction (VDW forces) between solute and solvent is stronger than the weak attraction between solvent molecules.

For any dissolution to occur the attraction between the solute/solvent must be greater than the attraction between the solvent/solvent and solute/solute.  Talk about this with the above examples. 

polar/polar – strong/strong dissolves depending?

polar/nonpolar – strong/weak does not dissolve

non/non – weak/weak dissolves depending?
!!  Like dissolves Like  !!

As molecules are being dissolved, others in solutions are coming in contact and ppt.  Thus…

Solute
+  
Solvent  


Solution
an eq’m!

Heating solutions dissolves more solute – more motion of solvent particles.

Demo – Un, Sat, Super

Endothermic – absorbs heat

Exothermic – releases heat

Solution steps: 

1. solute/solute breaks – endo

2. solvent/solvent breaks – endo

3. solute/solvent forms – exo

Overall solution process can be exo or endothermic depending on quantities of 1,2 & 3.

Demo – H2SO4/water
vs. 
Ba(OH)2 & NH4SCN

How can an endo reaction exist if everything in the universe goes to lowest energy?

entropy!

Two natural drives in the universe:

1. lowest energy

2. maximum entropy

Definitions:

Dissociate – ionic compound is SEPARATED into ions as it dissolves
NaCl (  Na+  +  Cl-
Ionize – a molecular compound FORMS ions as it dissolves


HCl (  H+  +  Cl-
Dissolve – whole molecules dissolve into solution


sugar(s) (  sugar(aq)  

Solvating – solvent forms a cage around solute preventing them from coming into contact with other ions.  The subscript (aq) is used to show this.

DEMO – electrolyte  &  non-electrolyte

Day 46, 47 and 48
	Time
	

	
	take up HW

	
	lab exercise 6.2.2 pg 275 orally

	
	Notes - Concentration

	HW
	R+MN 6.3  P # 1-8,10-17, 19-22    Q # 1-10

           6.4                                                           3 days

           6.5  P # 1-9    Q # 3-5                             in all
           Chapter 6 Review pg 309


Concentration

1. Molarity or Molar Concentration or Moles/Litre

x mol  (  
in every litre of solution there are x moles

     L

also show as     x M

eg]  How many millilitres of 12 mol/L HCl would you need to get 2.7 moles of HCl?

a)




number of moles
concentration

volume



moles
=

mol

*

L








  L




2.7

=

12

*

X



x = 2.7/12


x = 0.225 L



x = 225 mL

b) 1 L = 12 mol


1
=
12



x L = 2.7 mol


x

2.7

x = 0.225L

x = 225 mL

2. % Mass

% Mass solute =
mass solute
* 100%





mass solution


NOT SOLVENT!

eg]  How many grams of 7% by mass NaCl soltuion are needed to get 0.15g of NaCl.

7% = 0.07
a)

0.07

=

0.15

=  2.143g





  x

b) 1000g 
= 
70g



1000   =
70
x g

=
0.15g


x g

0.15

x = 1000 * 0.15
=
2.143g


    70

3. Parts per million (ppm)

This is just a special case of a % mass ratio for very low concentrations.  In a solution that is 15 ppm Pb there are 15 grams of Pb for every 1,000,000g of solution.

4. % Volume

% volume 
= 
volume solute
* 100%





volume solution

eg]  Beer is 5 % by volume alcohol.   Your stupid friend (we all have one – stupid people need friends too) goes out and has three beers in 1 hour (no peeing) – 1 beer = 355mL.  How much alcohol has this person ingested?

5%
=
volume solute


3 * 355mL

volume alcohol = 0.05*3*355mL
=
53.25mL

What is the legal limit for alcohol in blood?  80mg/100mL

That’s a wonky mass per volume ratio!
= 0.8 mg/mL

Your friend has about 10L of blood – full grown male! 

Women and teenage boys and girls have less blood usually because they are smaller.

Density of alcohol is 0.8g/mL

53.25 mL * 0.8g/mL = 42.6g
=
42600 mg

so your friend has 
42600 mg alcohol






10 000 mL blood





4.26 mg/mL
5 times the legal limit!!!

See handout – blood alcohol percentage

Dilution – make something less concentrated by adding solvent.

eg]  3 L of 6M HCl diluted to 6L.

Intuition – double volume, concentration should be half – 3M.

Calculation
1.  What we have…





n = 3 L * 6 mol/L
= 18 mol




2.  What we make…





conc =  18 mol
= 3M







6L

eg]  17 mL of 0.78 M HCl diluted to 24 mL.

0.017L * 0.78 M = 0.01326 mol

0.01326mol/0.024L = 0.5525M  Does this make sense??

eg]  Make 50 mL of 2M HCl from 6M HCl.  How much 6M is needed?

want

0.05L * 2M = 0.1 mol

from 
n=c*v
0.1 = 6*v

v = 0.0167 L








v = 16.7 mL




does this make sense??

eg]  Make 0.8 L of 10 M NaCl.  What mass of NaCl?


want 


0.8L*10mol/L

=
8 mol of NaCl


from solid NaCl
8 mol * 58.45g/mol
= 
467.6 g

Do sample problems section 6.3 & 6.5

Day 49 and 50
	Time
	

	
	solutions, dilutions and spectrophotometer labs

	
	


Day 51
	Time
	Demo cold vs warm pop

	5
	Start demo – 1 open can in ice, 1 open can in warm water

	5
	Solubility Curves handout - explain

	30
	In class – R+MN 7.1 P # 1,2

do solubility curves handout

	5
	talk about solubility table pg 324 vs. solubility rules types of reactions

	
	

	10
	complete demo by having a student drink from both cans of pop.

talk about solubility of gases – (increase as temp decreases)

talk about fish in a frozen lake = more oxygen!


Day 52
	Time
	

	
	

	5
	Lab exercise – 7.1.1 pg 318 - ORALLY

	10
	Handout – Types of Equations – need solubility table pg 324

	40
	R+MN  7.2

            7.3 P # 1-6

            7.4 

finish handout


TYPES OF EQUATIONS

Molecular Equation 
- easiest to balance





- write this type first

- does not show actual reacting particles clearly

Pb(NO3)2(aq)
+
2KI(aq)
 
PbI2(s)

+
2KNO3(aq)
Full Ionic Equation
- break each soluble material into the ions that are actually present in solution

- can be very difficult to balance if the molecular equation is not done first

- long and awkward but necessary for the next type of equation

Pb+2(aq) + 2 NO3-2(aq) + 2 K+(aq + 2I-(aq)

PbI2(s) + 2 K+(aq) + 2 NO3-2(aq)
Net Ionic Equation
- remove all spectator ions from the full ionic equation

- this is the most informative equation in terms of reacting species

Pb+2(aq) 

+ 
 2I-(aq)
 

PbI2(s)
- can see from this that ANY soluble Pb+2 compound added to ANY soluble I- compound will yield this product

Applications:  Given a net ionic equation, write a molecular equation which could produce the reaction – then do it again using different chemicals – and again…

To do this you need Solubility Rules pg 324

Try 
HCl + NaOH



CaBr2 + KI + NaOH


AgNO3 + NaCl



CuSO4 + NaBr


Pb(NO3)2 + NaCl + KI

Day 53
	Time
	

	5
	Prep Inv 7.3.1 pg 331

	30
	Inv 7.3.1 pg 331 – not a full report

I need to see predictions & reasoning before starting lab.

	15
	Demo flame tests 

talk about fireworks

	HW
	R+MN  7.5 P # 1-3     Q # 1-3


??  Fire works video – NOVA – 1 hour  ??

Day 54
	Time
	

	
	Quiz – stock solutions and dilutions

	
	Do sample problem from section 7.6 pg 352

	
	Do lab exercise 7.6.1 pg 349 – on their own

	HW
	Finish all handouts and text work for chapter 7

7.6 P # 1,2,3    Q # 1,3

Chapter 7 Review pg 358


Day 55, 56 and 57
	Time
	

	
	Notes – Acids and Bases

	HW
	R+MN   Read article – Vital Signs

            8.1  P # 1-7

            8.2 P # 1-6   Q # 1-6                            3 days

            8.3                                                        in all
            8.4 P # 2-5, 7, 12-20   Q  #  8,9,11


Acids & Bases

Acid








Base
Sharp taste  (vinegar)




Bitter taste (soap)

Conducts e-






Conducts e-

Turns litmus red





Turns litmus blue

Corrodes metals





feels slippery

Neutralizes bases





Neutralizes acids

Arrhenius – acids donate  H+ ion in sol’n eg] HCl ( H+ + Cl-


bases donate OH- ion in sol’n eg]  NaOH ( Na+ + OH-
The strength of acids and bases can be measured by their conductivity.

Problems 

1.  The H+ ion is too small to be responsible for acid characteristics. (bare proton) The proton has such a concentrated charge that in water it forms a stable coordinate bond with a lone pair on the oxygen atom of water – this hydrated ion is called hydronium. (H3O+)

2. Arrhenius thought that H+ or OH- must be released but NH3 is basic

NH3 + H2O 

NH4+ + OH-
Bronsted – Lowry Acids & Bases

Acid – any substance capable of giving up a H+ ion 

PROTON DONOR

Base – any substance capable of combining with a proton

PROTON ACCEPTOR

Can now explain NH3 as a base.

!!!!!!!!!  You cannot classify a substance as acid or base until you know the system !!!!!!!!!
NH3 + H2O 

NH4+ + OH-    water is acid, NH3 is base

HCl + H2O

H3O+ + Cl-
water is base, HCl is acid

Substances that are easily capable of acting as an acid or a base are called amphoteric or amphiprotic. 

B/L acids contain H

B/L bases contain an unshared pair of e-

Monoproptic –
1 acidic H eg] HCl

      

     OO

Diprotic – 
2 acidic H’s eg] oxalic acid

HOC-COH

Polyproitc - 
more than one acidic H

Oxyacid
-
acids that contain an oxygen (H’s are on oxygen (big EN diff)

Conjugate Acid-Base Pairs

Acid ( conjugate base



Base ( conjugate acid

Conjugate acid/base pair



CN-

+
H2O


HCN

+
OH-

B-base

B-acid

B-acid

B-base



Conjugate acid/base pair

Acid & Base Strength

A strong acid dissociates completely in water to produce H3O+ (good proton donor)

A weak acid dissociates incompletely in water to produce H3O+ 

(poor proton donor)

Eg] of Strong Acids

HClO4 
( H+ + ClO4-


strongest acid known

HCl

( H+ + Cl-
HBr

( H+ + Br-


but all are equally strong

HI

( H+ + I-



in water

HNO3
( H+ + NO3-




H2SO4
( H+ + HSO4-
Weak acids are weak because the H is more strongly bonded to the acidic species than in strong acids.

Eg]
CH3COOH(aq) + H2O(l)

H3O+(aq) + CH3COO-(aq)
A strong base dissociates completely in water to produce OH-  (good proton acceptor)

A weak base dissociates incompletely in water to produce OH- (poor proton acceptor)`

Eg] Strong Bases

NaOH
( Na+ + OH-
group 1 metals are soluble

KOH

( K+ + OH-


LiOH
( Li+ + OH-
Eg] Weak bases


 NH3(g) + H2O(l)

NH4+ (aq)+ OH-(aq)
Ion Concentration and pH

Water is amphiprotic so collisions between water molecules can result in acid/base reactions.  This is called the self-ionization of water.


H2O + H2O 

H3O+ +   OH-
Experimentally in pure water
[H3O+] = 1*10-7
[ OH-] =  1*10-7
So for any aqueous sol’n ( [H3O+][ OH-]= 1*10-14
Do these numbers 7, 14 mean anything to you?

Assume that the [H3O+] and [ OH-] from pure water is very small.  So the [H3O+] for a strong acid is simply due to the H+  from the added acid.  So the [OH-] for a strong base is simply due to the OH-  from the added base. 

Eg] calculate the [OH-] if [H3O+] is 1*10-3

 [H3O+][ OH-] = 1*10-14

 [ OH-] =  1*10-14
= 
1*10-11



 
1*10-3
The pH scale  - is a comparison of the concentration of H3O+ ion in sol’n (potency of Hydrogen) - NOT STRENGTH!!
1      2      3      4      5      6      7      8      9      10      11      12     13      14


acidic


neutral




basic

pH is determined by electronic pH meters or chemical indicators. (dyes that undergo colour change as pH changes)

[H3O+] = 10-pH
eg] a pH of 3 has [H3O+] = 1*10-3

pH = -log[H3O+]


pOH = -log[OH-]


pH + pOH = 14
Solutions of Strong Acids (SA)

HA(aq)
+
H2O(l)

H3O+(aq)
+
A-(aq)
All strong acids and bases are assumed to be completely dissociated into ions (strong electrolytes) in water.  Therefore H3O+ is the strongest acid that exists in aqueous sol’ns.

The strongest base that can exist in water is OH-. Any stronger bases react with water to produce OH-.

Eg]
 O-2 + H2O(2OH-
Would you want to stick your hand in 0.1M HCl or 12M acetic acid (vinegar)?

Distinguish between strength (degree of dissociation) and corrosiveness (depends on conc.)

Strength of an acid is different than its reactivity.  Reactivity is based on the nature of the compound and its concentration.  Strength depends only on the degree of dissociation!

Introduce HF article

Do Sample problems Sections 8.1-8.4
Day 58
	Time
	

	
	Notes - Titration

	
	Prep – Inv 8.5.1 pg 398 – Titration of Vinegar

add in % mass of vinegar – assume density is 1g/mL

Prep your own 0.1M NaOH

	HW
	R+MN  8.5 P # 1-8     Q # 2,3


Titration

Titration – the process carefully adding an acid to a base.  Using a known volume and concentration of one reagent (a standard) and a known volume of the other reagent, stoichiometry can be used to calculate the unknown concentration.

Indicators – a weak acid or base that changes colour depending on pH.  Used to show when a titration is complete.

Eg]
HPh
+
B-

HB
+
Ph-
Acidic 




   Basic

 
phenolphthalein 


phenolphthalein

  colourless



        Magenta

There are indicators that change colour at many different pH values.  It is very important to choose the proper indicator.  

Add in some values to Table 1 pg 394.

Endpoint – the end of the titration as indicated by the indicator.

Equivalence point – the point where the moles of acid is equal to the moles of base.

NOTE: the endpoint is not always exactly at the equivalence point.

If you can calculate the approximate pH of the solution at equivalence you can choose the correct indicator.

Combination


pH at equivalence

SB/SA

(  

neutral
SB/WA  

(  

basic

SA/WB  

(  

acidic

The indicator should be chosen so that it signals the endpoint in the proper pH range of the equivalence point.  If an improper indicator is chosen then it indicates the reaction is over well before or well after it actually is over.  This ruins all stoichiometric calculations.


Because of the large swing in pH near the equivalence point there is some room for error in choosing an indicator.  If the pH change of the indicator happens just off of the equivalence point pH the difference in amount of solution added is very small.

Day 59 (practice day) and 60
	Time
	

	
	Inv. 8.5.1 – Vinegar titration

Include a % by mass of acetic acid (CH3COOH).  Assume density of vinegar is 1g/mL.

Prep your own 0.1 M NaOH solution.  (what mass of NaOH)


Day 61
	Time
	

	
	Chapter 8 Review


Day 62
	Time
	

	
	Pick up Lab       or

Titration lab quiz

	
	Unit 3 Review

Acid and base song?


Day 63
	Test – Unit 3 – Chapters 6,7,8
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