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Mole Concept in the syllabus (core)

• [Topic II: Chemical formulae]
• Topic III: Reacting masses

– Mole, Avogadro’s constant,  molar mass
– Empirical formula, molecular formula
– Reacting masses from chemical equations

• Topic IV: Volumetric analysis
– Acid-base titrations

• Topic IX: Molar volume of gases
• + whenever chemical equations appear in the 

syllabus
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Schedule in teaching the mole concept

• After introducing Topic I

• Schedule:

– Chemical formulae (Topic I)

– Isotopic mass, atomic mass, molar mass

– inter-conversions: mole, mass, number, volume

– Writing chemical equations

– Calculations based on chemical equations

– Calculations based on volumetric analysis
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Teaching mole concept in an early 
stage

• Can re-visit this topic later in the course

• As reported, students are weak in calculation

• Early diagnosis of the weakness in students 
when they perform calculations

• But, without studying electronic structure

– May have difficulty in learning chemical formulae
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Chemical equations
Equations mastered in Topic I:

2H2(g) + O2(g)  2H2O(l)/(g)
AgNO3(aq) + NaCl(aq)  AgCl(s) + NaNO3(aq)
[2AgNO3(aq) + Na2CO3(aq)  Ag2CO3(s) + 2NaNO3(aq)
2AgNO3(aq) + Na2SO3(aq)  Ag2SO3(s) + 2NaNO3(aq)
Ionic equations:
Ag+(aq) + Cl-(aq)  AgCl(s)
2Ag+(aq) + CO3

2-(aq)  Ag2CO3(s)
2Ag+(aq) + SO3

2-(aq)  Ag2SO3(s)]
CaCO3(s)  CaO(s) + CO2(g)
CaO(s) + H2O(l)  Ca(OH)2(s)
Ca(OH)2(s) + aq Ca(OH)2(aq)
Ca(OH)2(aq) + CO2(g)  CaCO3(s) + H2O(l)
CaCO3(s) + CO2(g) + H2O(l)  Ca(HCO3)2(aq)

Further equations to be taught:
CxHy + (x + y/4) O2 xCO2(g) + y/2 H2O
CxHyOz + (x + y/4 – z/2) O2 xCO2(g) + y/2 H2O
2Na(s) + 2H2O(l)  2NaOH(aq) + H2(g) [also other alkali metals]
Displacement reactions 11



Chemical Equations

• Word equations to chemical equations
– Requirement: with states written

• E.g. 1
– Dilute hydrochloric acid reacts with sodium hydrogen 

carbonate solution giving carbon dioxide gas, water 
and sodium chloride solution.

• E.g. 2
– Sodium hydroxide solution reacts with iron(II) 

sulphate solution forming a green precipitate of iron(II) 
hydroxide.
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Trial run with the use of google form
chemical equations

• T-park video:

– Sludge from the water treatment plant mainly to 
T-park

– A number of chemical reactions involved  
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Trial run with the use of google form
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Trial run with the use of google form
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Trial run with the use of google form
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Trial run - calculations

• Practice for the inter-conversions:

– Mole, number, mass, volume

• Exercise 1 – Exercise 4
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Trial run – Calculations based on 
chemical equations

• E.g.1 3.25 g of Zn is added to excess silver nitrate 
solution. Calculate the maximum mass of silver 
obtained. 

• E.g.2 0.575 g of sodium is added to excess water. 
Calculate the volume of gas obtained under room 
conditions.

• E.g.3 When 1.00 g of calcium carbonate 
undergoes complete thermal decomposition. 
Calculate the theoretical mass of the residue and 
the volume of gas obtained under room 
conditions.
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Trial run – Calculations involved in 
volumetric analysis

• E.g.1 On diluting a sample of ethanoic acid (CH3COOH) five 
times, it was found that 25 cm3 of the diluted solution 
required 30 cm3 of 0.10 M sodium hydroxide solution for 
complete neutralization. What was the concentration of 
the original ethanoic acid in (a) mol dm-3 (b) g dm-3?

• E.g.2 25.00 cm3 of a 1.0 M solution of sodium hydroxide 
were placed in a flask. 1.40 g of an impure specimen of 
ammonium chloride was added. The flask and its contents 
were then carefully heated until no more ammonia gas was 
evolved. The resulting solution was found to be alkaline and 
was diluted to exactly 250.00 cm3. 50.00 cm3 of this 
solution required 5.10 cm3 of 0.1 M hydrochloric acid for 
neutralization. Calculate the percentage purity of the 
original impure ammonium chloride.
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Trial run with the use of google form -
Experiments

• Practical 1:  Stoichiometry: thermal decomposition of 
baking powder

• Practical 2:  Displacement reaction
• Practical 3:  Titration involving HCl(aq) and NaHCO3(aq)]
• Practical 4:  Titration involving CH3CO2H(aq) and 

NaOH(aq)
• Practical 5:  Dilution and choice of indicators
• Practical 6:  Determination of mass percentage of 

sodium carbonate in a mixture containing sodium 
carbonate and sodium chloride [Unfamiliar situation –
Back titration]
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Trial run with the use of google form
Expt 1
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Trial run with the use of google form
Expt 1
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Trial run with the use of google form
Expt 1
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Trial run with the use of google form
Expt 1
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Trial run with the use of google form
Expt 1
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Trial run with the use of google form
Expt 1
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Trial run with the use of google form
Expt 6
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Trial run with the use of google form
Expt 6
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Link up with games / tests

If you are asked to weigh a sample accurately about 3.50 g, which of the 
following masses can be considered as (an) appropriate mass(es)?
(1) 3.45 g (2) 3.5 g (3) 5.30 g
A. (1) only B. (2) only
C. (1) and (3) D. (2) and (3)

Which of the following chemical species will give a gas upon heating?
(1) Na2CO3 (2) CaCO3 (3) Ag2O
A. (1) and (2) B. (1) and (3)
C. (2) and (3) D. (1), (2), (3)

Which of the following chemical species are corrosive?
(1) NaOH(s) (2) Na2O(s) (3) H2SO4(l)
A. (1) and (2) B. (1) and (3)
C. (2) and (3) D. (1), (2), (3)
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Exemplars (Back Titration)
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Exemplars (back titration)
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Responses from students
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Responses from students
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Responses from students

38



Responses from students
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Other remarks

• Already joined the HKEdcity programme

– Construct MC questions

– https://www.hkedcity.net/questionbank/

• Use of plickers / Kahoot to collect immediate 
responses
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Other remarks

Know Don’t know

Know

Don’t know
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