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Learning Objectives: 
 

 
 CH12 [1.9.1] – Explain the process by which ionic compounds dissolve in water with reference to  

ion-dipole bonding  
 

 CH12 [1.9.2] – Write balanced equations for ionic compounds dissociating/ionising in water 
 

 CH12 [1.9.3] – Identify which compounds will or will not dissolve in water, with reference to SNAPE 
and/or solubility tables 
 

 CH12 [1.9.4] – Write full & ionic equations for precipitation reactions 
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Section A: Dissolution 
 

 

Sub-Section: Ion-Dipole Bonds 
 

 
 
Databook: Cations and Anions 
 

 The polyatomic ions which are tested are found on Pages 𝟔 and 𝟕 of the Databook, and are shown 
below: 
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Discussion 
 

 Consider the ionic compound, sodium chloride (NaCl) which is also known as table salt. 
 

 
 

 What happens if we place salt in a glass of water and mix thoroughly? 
 

 
 
 

 
 

How does this happen? 
 

 
 
Exploration: Bonding in Water 
 

 Reconsider the structure of water (H2O): 
 

 Polarity of Water: (Label Below)  
 

 Intermolecular Bonding: (Label Below)  
 

 
 

 Type of Bonding in Water: ____________________ bonding.    
 

 

j-

f+

6+

hydrogen
Landing
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Active Recall: What type of bonding exists in sodium chloride?  
 

_____________________________________________________________________________________ 
 
 

 
 
Exploration: Sodium chloride (𝐍𝐚𝐂𝐥) in water 
 

 Reconsider the structure of sodium chloride (NaCl): 
 

 
 

 Electrostatic Attraction:        [Full]/[Partial] 
 

 Consider a sodium ion (Na+) next to a water molecule: 
 

 Attracted end of water molecule:       [Positive]/[Negative] 
  

 Atom has this charge?:                    [Oxygen]/[Hydrogen] 
 

 Attractive force between water molecule and sodium ion? (Label Below)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*
-

T
S

H
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 Water orientation for optimal attraction: (Label Below)  

 

 
 

 There is electrostatic attraction between the ___________ positive sodium cation (Na+) and the 
_______________ negative oxygen end of the water.  

 
 Consider a water molecule close to a chloride ion (Cl−): 

 
 What end of the water molecule would Cl− be attracted to?   [Positive]/[Negative]  

 
 Which atom has this charge?       [Oxygen]/[Hydrogen] 

 
 What attractive force would exist between a water molecule and a chloride ion? (Label Below)  

 
 How might the water orient itself to optimise this attraction? (Label Below)  

 

 
 

 As this electrostatic attraction occurs between a fully charged _________ and a partially charged 
_______________, the electrostatic attraction is known as an __________________ bond.  

 
 

---

-
----

I
electrostatic

force

fully
partially

------j+ St

#J anion

dipole ion-dipole
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Ion-dipole Bonding 
 

 Definition: The electrostatic attraction formed between a fully charged [ion]/[dipole] and a 
[fully]/[partially] charged dipole.  
 

 Occurrence: When ionic compounds bond with water whilst dissolving. 
 

 
 

 
 

Try a question! 
 

 
 
Question 1  
 
Select the correct alternative from the following: 
 
A. Ca2+ would be attracted to H within a water molecule. 

 
B. Only NaCl can form ion-dipole bonds. 
 
C. Ion-dipole bonds can only be formed with water. 
 
D. Dissolving chemicals involves the formation of ion-dipole bonds. 
 

 
 
Question 2  
 
Select the false alternative from the following: 
 
A. Water does not exhibit dispersion forces. 

 
B. Water has hydrogen bonding, which can be classified as a type of dipole-dipole bonding. 
 
C. All ionic compounds can dissolve in water. 
 
D. Electrostatic attraction is not only between cations and anions. 
 

 

St

o
-

O
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Sub-Section: Strength of Bonds 
 

 
 

Recall! 
 

 
 
Active Recall: What is the difference between intermolecular and intramolecular bonds? 
 

 Intermolecular bonds are bonds which occur _____________________ molecules. 
 

 Intramolecular bonds are bonds which occur _____________ molecules. 
 

 
 
Exploration: Intermolecular Bonds vs Intramolecular Bonds 
 

 Consider ammonia (NH3): 
 

 How are the covalent bonds located? (Label Below) 
 

 
 

 The covalent bond is:                                                                       [Intramolecular]/[Intermolecular]  
 
 
 
 
 
 
 
 
 
 

retween
-

within
-
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 Consider dispersion forces for ethane (C2H6): 

 
 Location of Dispersion Forces: (Label Below)        [Within ethane]/[Between molecules]  

 
 Type of Bond: (Label Below)       [Intramolecular]/[Intermolecular]  

 

 
 

 
 
Intermolecular vs Intramolecular Bonding 
 

 Intermolecular bonds are bonds which occur between molecules. 
  

 Intramolecular bonds are bonds which occur within molecules. 
 

 
 
Space for Personal Notes 
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Try some questions! 
 

 
 
Question 3  
 
Classify each of the following as either an intermolecular bond or intramolecular bond: 
 
 
a. Dipole-dipole attraction: 
 

[Intermolecular]/[Intramolecular] bond 
 
b. Metallic bonds: 
 

[Intermolecular]/[Intramolecular] bond 
 
c. Ionic bonds: 
 

[Intermolecular]/[Intramolecular] bond 
 

 
d. Hydrogen-bonds: 
 

[Intermolecular]/[Intramolecular] bond 
 
e. Ion-dipole bonds: 
 

[Intermolecular]/[Intramolecular] bond 
 

 
 
Question 4 Additional Question. 
 
State what happens to the bonding in water when it boils. Reference both intermolecular and intramolecular bonds. 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
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Let’s compare the strength of all the intermolecular bonds we’ve learnt about! 
 

 
 
Discussion: Which is stronger - ion-dipole bonds or dipole-dipole/hydrogen bonds? 
 

                            
 

 
 
Exploration: Ion-dipole vs Dipole-dipole/Hydrogen Bonds 
 

 Consider an ion-dipole bond: 
 

 What type of charge does an ion have?       [Full]/[Partial] 
 

 What type of charge is present in a dipole?      [Full]/[Partial] 
 

 As such, what type of charges are involved in an ion-dipole bond? (Label Below) 
 

 
 

X
fully (f)
- partially

2-
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 Consider a dipole-dipole/hydrogen bond: 

 
 What type of charge is present in a dipole?      [Full]/[Partial] 

 
 What type of charge is present in another dipole?      [Full]/[Partial] 

 
 As such, what type of charges are involved in a dipole-dipole bond? (Label Below) 

 

 
 

 Which combination will have stronger electrostatic attraction?      [Full & Partial]/[Partial & Partial] 
 

 Which bond is stronger?        [Ion-dipole]/[Dipole-dipole] 
 

 
 

 Observation #𝟏: Dipole-dipole/hydrogen bonds occur between partial charges only. 
 

 Observation #𝟐: Ion-dipole bonds occur between a partial charge and a full charge, and thus have 
stronger electrostatic attraction.  

 
 Result: As such, ion-dipole bonds are stronger. 

 
 

 
Space for Personal Notes 
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Strength of Intermolecular Bonds  
 

____________________ ____________________ ____________________ ____________________ 

Occurs between all 
molecules. 

Occurs between polar 
molecules. 

Occurs between FON 
and hydrogen 

covalently bonded to 
FON. 

Occurs between 
partially charged 
dipoles and fully 

charged ions. 

Strength of Bonding 
 
 

 
 

 
 

What about the intramolecular bonds? 
 

 
 
Discussion: Which is stronger - ionic bonds or ion-dipole bonds? 
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Exploration: Ionic vs Ion-Dipole Bonding 
 

 Ion-dipole bonds contain: 
 

 A [partially]/fully] charged dipole.  
 

 A [partially]/[fully] charged ion.  
 

 Consider an ionic bond: 
 

 What type of charge do cations have?       [Full]/[Partial] 
 

 What type of charge do anions have?        [Full]/[Partial] 
 

 What type of charges are involved in an ionic bond? (Label Below) 
 

 
 

 Stronger type of bonding:         [Ionic]/[Ion-dipole] 
 

 
 
Ionic vs Ion-Dipole Bonding 
 

 Definition: As ionic bonds occur between full charges whereas ion-dipole bonds occur between 
partial charges, ionic bonds are stronger. 

 

 
 

 



                          

 VCE Chemistry ½      
 

CH12 [1.9] - Solubility & Precipitation - Workbook 15 

 
NOTE: You do NOT need to be able to compare intramolecular bonds’ strength with one another as it  
is very complicated! 
 
ALSO NOTE: Some teachers say that covalent bonds are the strongest bond of all but this is not 
necessarily correct! 
 

 
 

Try some questions! 
 

 
 
Question 5  
 
State which of the following is correct regarding chemical bonds. 
 
A. Intermolecular bonds are generally stronger than intramolecular bonds. 

 
B. Ion-dipole bonding is the strongest type of intramolecular bond. 
 
C. Ionic bonding is generally stronger than dipole-dipole bonding. 
 
D. Bond strength is random and cannot be compared. 
 

 
 
Question 6 Additional Question. 
 
In what real-world context do ion-dipole bonds usually form?  
 

_____________________________________________________________________________________ 
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Sub-Section: Dissolution 
 

 
 
Context 
 

 We have learnt how all the intramolecular and intermolecular bonds work. 
 

 We have compared their strengths to one another. 
 

 But how do these ideas relate to dissolving chemicals? 
 

 
 
Dissolution 
 

 _________________ is another term used to describe the process whereby a chemical dissolves.  
 

 
 
Exploration: Sodium chloride (𝐍𝐚𝐂𝐥) dissolving 
 

 Consider a scoop of table salt (NaCl) dropped into water: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

dissolution
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 What type of bond will exist between a single water molecule and a chloride ion (Cl−) in the ionic 

lattice structure? (Label Below) 
 

 
 

 Strength of Single Ion-Dipole Bond within 𝐍𝐚𝐂𝐥:                                            [Weaker]/[Stronger]  
 

 Effect of Single Water Molecule on 𝐍𝐚𝐂𝐥:                                                        [Nothing]/[Breaks lattice] 
 

 Effect of Multiple Water Molecules on 𝐍𝐚𝐂𝐥: (Label Below) 
 

 
 

 Stronger Bonding Type:  
 

[Ionic bonding between the Na+ & Cl− ions]/[Multiple ion-dipole bonds of the Na+ & Cl− with water] 
 

 
 

-------

< ion-dipole

27

-
--

1---
-
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What does this look like? 
 

 
 
Exploration: Solubility Visualised 
 

 Watch this video of water pulling apart sodium chloride at 2𝑥 speed: 
 

 https://www.youtube.com/watch?v=xdedxfhcpWo 
 

 When completely submerged in water, sodium cations (Na+) and chloride ions (Cl−) will undergo the 
following ion-dipole bonds with water: 

 

 
 

 The reaction that the sodium chloride (NaCl) undergoes is as follows: 
 
 
 

 Hence, sodium chloride (NaCl) is the _____________ which is dissolved in the water _____________.  
 

 
 
Space for Personal Notes 
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Dissolution in Water 
 

 Power in Numbers: 
 

 One single ion-dipole bond is not stronger than the ionic bond in the ionic lattice structure.  
 

 But multiple ion-dipole bonds can ________________ the ionic bonds within the ionic lattice 
structure.  

 

 
 

 The water molecules will slowly _______________ the sodium ions (Na+) and chloride ions (Cl−) from 
one another, effectively _________________ the ionic lattice structure.  

 
 

 
Solute 
 

 Definition: 
 

 A __________ substance which is dissolved in the solvent.  
 

 
 
Solvent 
 

 Definition: 
 

 A _____________ substance in which a solute is dissolved in.  
 

 
 
 

Tverpower

pull apart
dissasembling

solid

liquid
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Discussion: What state are the 𝐍𝐚+ and 𝐂𝐥− ions in once they’ve been dissolved in water? 
 
 
 
 

 
 
Aqueous 
 

 Definition: 
 

 A ‘state’ of matter where a solute is dissolved in a water solvent. 
 

 Denoted By: 
 

 (𝐚𝐪) 
 

 Equation: 
 

 NaCl(s)
H2O(l)→    Na+(aq) + Cl−(aq) 

 
 

 
Solubility 
 

 Solubility is the ability of a [solute]/[solvent] to dissolve in a [solute]/[solvent].  
 

 
 

How do covalent molecules dissolve? 
 

 
 
Active Recall: Why do some molecules share electrons rather than transferring them, when both 
methods can give the atoms full outer shells?  
 

_____________________________________________________________________________________ 
 
 

 
 
Space for Personal Notes 
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Exploration: Ionisation of Compounds in Water 
 

 What bond exists within an HCl molecule? (Label Below) 
 

 
 

 The electronegativity difference between hydrogen and chlorine is _________.  
 

  Below the _________ requirement for an ionic bond, so it is only polar.  
 

 When HCl is dissolved in water: 
 

 What do the surrounding water molecules do to HCl? (Label Below) 
 

 What does this tension do to the pre-existing covalent bond? (Label Below) 
 

 What happens to the H and the Cl? (Label Below) 
 

 What charges do the H and Cl now each have? (Label Below) 
 

 What bonds are formed between the water molecules and the ions? (Label Below) 
 

 
 

-

1 .4

1 .8

--

I
-
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 The equation depicting the process can be written as such: (Label Below) 

 
 What type of bonding exists before and after dissolution? (Label Below) 

 

 
 

 
 
𝐇𝐂𝐥 Dissolution 
 

 
 

 This process is known as ___________________, as we have turned the HCl into ions.  
 
 
 
 
 
 
 
 
 

H (a) +Cl (a)

irnisation
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 The process is also called __________________ as the HCl has been broken apart.  

 

 
 

 
 
NOTE: HCl(g) is a covalent molecule but HCl(aq) is an ionic compound. 
 
ALSO NOTE: A similar process occurs with molecules such as hydrogen bromide (HBr(g) turning into 
HBr(aq)). 
 

 
 

Recall! 
 

 
 
Active Recall: What is solubility? 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 

 
 

Let’s have a look at a question together! 
 

 
 
Question 7 Walkthrough. 
 
Write the equation for the dissolution of a sample of solid magnesium nitrate in water. 
 

_____________________________________________________________________________________ 
 
 
 

 
 
TIP: Use the databook to figure out the ionic compound’s formula first! 
 

 

disassociation

Mga+ Noz-
+01)

iganosa (s)-> ightca)+ Loozional
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Your Turn! 
 

 
 
Question 8  
 
Write the equation for the dissolution of each of the following compounds; 
 
a. Sodium sulphate in water. 
 

_____________________________________________________________________________________ 
 
 

b. Ammonium chloride. 
 

_____________________________________________________________________________________ 
 
 
 

 
 
Question 9 (2 marks) 
 
Explain the process by which HBr(g) dissolves in water.  
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
 

 
 
Question 10 Additional Question. 
 
Write the balanced chemical equation for the dissolution of calcium phosphate. 
 

_____________________________________________________________________________________ 
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Section B: Precipitation 
 

 

Sub-Section: Solubility 
 

 
 
Discussion: Why are some chemicals insoluble? 
 
 
 

 
 
Exploration: Insoluble Compounds 
 

 Consider AgCl in water: 
 

 What type of bonds are present? (Label Below) 
 

 How does the strength of each of these bonds compare? (Label Below) 
 

 
 

 In this scenario, it happens to be that:  
 

 𝑰𝒐𝒏𝒊𝒄 𝑩𝒐𝒏𝒅𝒔 ______ 𝑰𝒐𝒏-𝑫𝒊𝒑𝒐𝒍𝒆 𝑩𝒐𝒏𝒅𝒔 
 

 AgCl will:                                                                                                           [Dissociate]/[Stay Together] 
 

 
 
NOTE: The reason why some compounds’ ionic bonds are stronger than the ion-dipole bonds  
formed with water is NOT in the Study Design! 
 

 
  

0

7
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Insolubility 
 

 For insoluble compounds, the ion-dipole bonds formed with water and the ionic lattice structure are  
___________________________ to dissociate the ionic compound.  

 

𝑰𝒐𝒏𝒊𝒄 𝑩𝒐𝒏𝒅𝒔 ________ 𝑰𝒐𝒏 − 𝑫𝒊𝒑𝒐𝒍𝒆 𝑩𝒐𝒏𝒅𝒔 
 

 
 

 
 

So then how do we know what is soluble and what is insoluble? 
 

 
 
Databook: Solubility Tables 
 

 _______________________ will generally be provided to deduce what is soluble and what is insoluble. 

 
 

 
        

 

not strong
enough

7

solubility
tatte
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What if we don’t have a solubility table? 
 

 
 
TIPS: A good acronym to remember which compounds are generally soluble is the acronym ________ :  

 
 

 S – 
 

 N –  
 

 A – 
 

 P – 
 

 E – 
 

 
 
NOTE: Compounds which do not have at least one SNAPE are generally insoluble. 
 
ALSO NOTE: The reason why SNAPE works is if we look at the solubility tables, the compounds with 
_______________________ are SNAPE.  
 

 
 

Let’s look at a question together! 
 

 
 
Question 11 Walkthrough. 
 
a. State whether each of the following is soluble or insoluble in water, without looking at a solubility table:  
 

i. KNO3.  
 

__________________________________________________________________________________ 
 

__________________________________________________________________________________ 
 
 

ii. Na2SO4. 
 

__________________________________________________________________________________ 
 

__________________________________________________________________________________ 
 
 

Sodium (Nat)
nitrate (Noz-]

ammonium (NHut)
Potassium (kt)

Einanrate (Chycos-)

Yes

Yes
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iii. BaCO3.  

 
__________________________________________________________________________________ 

 
__________________________________________________________________________________ 

 
 
b. Verify each of your answers above by using a solubility table.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
NOTE: Whilst SNAPE works, it is not 100% accurate, which is why solubility tables exist. 
 
ALSO NOTE: The reason we are covering SNAPE is because many schools do not allow you to use a 
solubility table/databook during your tests and exams! 
 

 
 

Recall! 
 

 
 
Active Recall: What does 𝐒𝐍𝐀𝐏𝐄 stand for? 
 

 S – 
 

 N –  
 

 A – 
 

 P – 
 

 E – 
 

 

No!

Nat

Noz

Nint

kt

Chycro-
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Your Turn! 
 

 
 
Question 12  
 
a. Without referring to solubility tables, identify which of the following substances are soluble and which are 

insoluble: 
 

K3PO4, PbSO4, (CH3COO)2Ca, (NH4)2SO4, AgBr, LiOH, Ba3(PO4)2 
 

Soluble Insoluble 

  

 
b. Verify each of your answers above using a solubility table. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Question 13 Additional Question. 
 
State one example of a compound which is soluble but is not found in SNAPE. 
 

_____________________________________________________________________________________ 
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Sub-Section: Introduction to Precipitation 
 

 
 

Let’s take a look at what happens to these insoluble compounds when they 
interact with water! 

 
 

 
Active Recall: What is the solubility of 𝐀𝐠𝐂𝐥 in water?   
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 

 
 
Exploration: Insoluble Compounds 
 

 Are silver cations (Ag+) by themselves soluble? How about chloride ions (Cl−) by themselves?  
 
 
 

 When the ions exist by themselves, they can form _______________ bonds with water. (Label Below) 
 

 

 
 
 

Yes

ion-dipole

W
----

--
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 Consider mixing together a solution only containing dissolved Ag+(aq) and another with only 
dissolved Cl−(aq): 
 

 How strong is the attraction between Ag+ and Cl−? (Label Below) 
 

 As a result, what will this look like after some time? (Label Below) 
 

 What will the state of AgCl be? (Label Below) 
 

 
 

 The reaction can be written as follows:  
 
 
 

 The insoluble compound is a __________________ , and the process where the precipitate is formed 
a _____________________ reaction.  

 
 

D
↓

H
0
I

H AgC
40
i

I
isnic Gand.

Ag+ (aa) +11oa) -> Aga(s)

precipitation
precipitate
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Precipitation 
 

 Definition: 
 

 The process where a _____________ is formed from a solution.  
 

 The solid forms due to it being _______________ in water.  
 

 
 

 
 
Discussion: Are ions found on their own? Can we have a solution containing just 𝐀𝐠+(𝐚𝐪) and  
another containing just 𝐂𝐥−(𝐚𝐪), for example? 
 

[Yes] / [No] 
 

 
 

solid

insolute

&
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Exploration: Precipitation Reactions 
 

 The following is a video showing the precipitation reaction forming silver chloride precipitate (AgCl): 
 

 https://www.youtube.com/watch?v=xR_VZXOz64A 
 

 Ag+ ions and Cl− are generally not found alone and are usually part of another ionic compound. 
 

 If we consider silver nitrate (AgNO3): 
 

 Is silver nitrate soluble?  
 

 If we consider potassium chloride (KCl):  
 

 Is potassium chloride soluble? 
 

 What happens if we mix silver nitrate (AgNO3) and potassium chloride (KCl) together? (Label Below) 
 

 

 
 

 
 If these two solutions are mixed together, the following equation will form:  

 

𝐀𝐠𝐍𝐎𝟑(𝐚𝐪) + 𝐊𝐂𝐥(𝐚𝐪) → _________________________________ 
 

 Reactants could’ve been written as either: 
 

𝐀𝐠𝐍𝐎𝟑(𝐚𝐪) + 𝐊𝐂𝐥(𝐚𝐪) 
 

or 
 

𝐀𝐠+(𝐚𝐪) + 𝐍𝐎𝟑−(𝐚𝐪) + 𝐊+(𝐚𝐪) + 𝐂𝐥−(𝐚𝐪) 
 

 Aqueous ions can be ________________ as they are merely floating around in solution, and not 
strictly bound together.  
 

O

O

KNOz(a) + Agrics)

Split up
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 The equation could be written as such: 

 

𝐀𝐠𝐍𝐎𝟑(𝐚𝐪) + 𝐊𝐂𝐥(𝐚𝐪) → 𝐀𝐠𝐂𝐥(𝐬) + 𝐊𝐍𝐎𝟑(𝐚𝐪) 
 

or 
 

𝐀𝐠+(𝐚𝐪) + 𝐍𝐎𝟑−(𝐚𝐪) + 𝐊+(𝐚𝐪) + 𝐂𝐥−(𝐚𝐪) → 𝐀𝐠𝐂𝐥(𝐬) + 𝐊+(𝐚𝐪) + 𝐍𝐎𝟑−(𝐚𝐪) 
 

 Is there anything which can be ‘cancelled out’ on either side of the equation? (Label Above)   
 

 As these ions are not participating in the overall reaction, we call them ______________________.  
 

 The equation can be simplified as such:  
 
 
 

 
 
NOTE: An easy way to identify spectator ions is by searching for species which are _______________ 
before and after the reaction.  
 

 
 
Precipitation Reactions 
 

 As ions are not found alone, solutions of ionic compounds are generally mixed together. 
 

 If one of the products is insoluble, a _______________ is formed.  
 

 Aqueous ions can be ______________ as they are merely floating around in solution, and not strictly 
bound together.  

 

𝐀𝐠𝐍𝐎𝟑(𝐚𝐪) + 𝐊𝐂𝐥(𝐚𝐪) → 𝐀𝐠𝐂𝐥(𝐬) + 𝐊𝐍𝐎𝟑(𝐚𝐪) 
 

 
 
NOTE: As the AgCl(s) forms an ionic lattice structure and is not dissolved in the solution, it cannot  
be written as Ag+(s) +  Cl−(s) as it is one compound. 
 

 
 
Space for Personal Notes 
 
 
 

 

XX XX

Spectator
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Agt(aa)+ Cl- (aq) + AgCi(s)

C precipitate
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Net Ionic Equation 
 

 If we now consider the two ‘forms’ of the same reaction we’ve seen: 
 

 𝐀𝐠𝐍𝐎𝟑(𝐚𝐪) + 𝐊𝐂𝐥(𝐚𝐪) → 𝐀𝐠𝐂𝐥(𝐬) + 𝐊𝐍𝐎𝟑(𝐚𝐪) 
 

or 
 

𝐀𝐠+(𝐚𝐪) + 𝐂𝐥−(𝐚𝐪) → 𝐀𝐠𝐂𝐥(𝐬) 
 

 The top equation is called the ____________ equation and the bottom equation is called the 
_____________________ equation.  

 
 

 A (net) ionic equation omits _____________________ so as to only show the species which are 
reacting.  

 
 Spectator ions are ions which are present before and after the reaction but ______________________ 

in any reaction themselves.  
 

 The full equation details ____________________  which is present before and after the reaction is 
completed.  

 
 

 

Let’s look at some questions together! 
 

 
 
Question 14 Walkthrough.  
 
Write the ionic equation from the full equation provided by identifying any spectator ions: 
 

𝟐𝐍𝐚𝐁𝐫(𝐚𝐪) +  𝐏𝐛𝐂𝐥𝟐(𝐚𝐪)  →  𝐏𝐛𝐁𝐫𝟐(𝐬) +  𝟐𝐍𝐚𝐂𝐥(𝐚𝐪) 
 
a. Spectator ions 
 

_____________________________________________________________________________________ 
 
 
b. Ionic equation 
 

_____________________________________________________________________________________ 
 
 
 

 

full
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Not (aa) / ci (a)

aBr-(aq) + PrtCa-> PtBrg(s)
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REMINDER: Don’t forget spectator ions are the ions which remain aqueous before and after the  
reaction. 
 

 
 

Your turn! 
 

 
 
Question 15  
 
Write the ionic equation from the full equation provided and identify any spectator ions: 
 
a. HCl(aq) + KOH(aq) → KCl(aq) + H2O(l) 
 

i. Spectator ions 
 

__________________________________________________________________________________ 
 
 

ii. Net ionic equation 
 

__________________________________________________________________________________ 
 
 
b. HCl(aq) +  MgO(s)  →  MgCl2(aq) + H2O(l) 
 

i. Spectator ions 
 

__________________________________________________________________________________ 
 

 
ii. Net ionic equation 

 
__________________________________________________________________________________ 

 
 
 

 
 
Space for Personal Notes 
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2H" (cal+ Mgocs) -> Mghcaq) + #204)



                          

 VCE Chemistry ½      
 

CH12 [1.9] - Solubility & Precipitation - Workbook 37 

 
Question 16 Additional Question. 
 
Write the ionic equation from the full equation provided and identify any spectator ions: 
 

KNO3(aq) + NaCl(aq) → KCl(aq) + NaNO3(aq) 
 
a. Spectator ions 
  

_____________________________________________________________________________________ 
 
 
b. Net ionic equation 
 

_____________________________________________________________________________________ 
 
 
 

 
 
NOTE: In equations such as the following: 
 

KNO3(aq) +  NaCl(aq)  →  KCl(aq) +  NaNO3(aq) 
 

 There’s no real reaction occurring – there are two solutions mixing together, and they still all remain 
dissolved in the solution. 

 
 

 
Space for Personal Notes 
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Sub-Section: Writing Full Precipitation Reactions 
 

 
 

What if the full equation has not already been given? 
 

 
 
Question 17 Walkthrough.  
 
For each of the following: 
 

i. Write the overall equation. 
 

ii. List any precipitate formed. 
 

iii. List any spectator ions. 
 

iv. Write the corresponding net ionic equation. 
 
a. A solution of lead (II) nitrate and sodium bromide are mixed together. 
 

Overall equation: _____________________________________________ 
 
Precipitate formed: _____________________________________________ 
 
Spectator ions: _____________________________________________ 
 
Net ionic equation: _____________________________________________ 

 
b. A solution of ammonium chloride and potassium ethanol are mixed together. 
 

Overall equation: _____________________________________________ 
 
Precipitate formed: _____________________________________________ 
 
Spectator ions: _____________________________________________ 
 
Net ionic equation: _____________________________________________ 

 
 

 
NOTE: Precipitation reactions are also known as double displacement reactions as in each ionic 
compound, one of the ions is being ‘displaced’ with another ion. 
 

 
 
 
 

PECNOsa

was
--

Pt(N33)a(aa)LiaBrcoa) -]NaNoz(aa)+ PEBry(S)
PrBra(s)

Nat / Noz-
Pftca1+ ↓Br(aq) + PtBr2(s)

Ethanoate

NHL(1(99) + KCHycoocal-> 101 (99)+NH3)
NA
ALL
N/A
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Your turn! 
 

 
 
Question 18  
 
Write the: 
 
a. Full equation for when aluminium nitrate (Al(NO3)3) is mixed with sodium sulphide (Na2S). 
 

_____________________________________________________________________________________ 
 
 
b. The corresponding net ionic equation.  
 

_____________________________________________________________________________________ 
 
 
 

 
 
Question 19  
 
For each of the following, determine whether a precipitation reaction will form, and if so, write the ionic equation 
for the precipitation reaction. 
 
a. KOH mixed with AlCl3. 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
b. Pb(CH3COO)2 added to NaNO3. 

 
_____________________________________________________________________________________ 

 
_____________________________________________________________________________________ 

 
_____________________________________________________________________________________ 

 
 
 
 
 
 
 
 

GAI(NO3)3(a) +3Naus(29) -> Alasg(s) +6 Nanazlaa)

am+ (aq) +3Stat AlaSy(s)

A+
(aa)+ 30 caal- Al (OH) 3 (5)

N/A
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c. NH4OH +  Na2SO4. 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
 

 
 
Question 20 Additional Question. 
 
State the identity of the precipitate when each of the following solutions is mixed together. 
 
a. K3PO4  +  MgSO4. 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
b. Ba(NO3)2  + (NH4)2SO4. 

 
_____________________________________________________________________________________ 

 
_____________________________________________________________________________________ 
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Contour Checklist 
        

 
 Learning Objective: [1.9.1] Explain the process by which ionic compounds 

dissolve in water with reference to ion-dipole bonding 
 
 

Study Design 
 

The use of solubility tables to predict and identify precipitation reactions between ions in solution, 
represented by balanced full and ionic equations including the state symbols: (𝑠), (𝑙), (𝑎𝑞) and (𝑔) 

 
 

Key Takeaways 
 
 

____________________ ____________________ ____________________ ____________________ 

Occurs between 
________ molecules. 

Occurs between 
__________  
molecules. 

Occurs between FON 
and 

__________________ 
covalently bonded to 

______ . 

Electrostatic 
attraction between a 
fully charged [ion] / 

[dipole] and a [fully] / 
[partially] charged 

dipole. 
 
 

 Ionic bonds occur between [full] / [partial] charges whereas ion-dipole bonds include partial 
charges, so [ionic] / [ion-dipole] bonds are stronger. 
 

 ______________________  is used to describe the process by which ionic compound dissolves 
 

 A ____________ is a solid substance which is dissolved in the solvent. 
 

 A ______________ is the liquid in which the solute is dissolved 
 

 Solubility is the ability of a [solute] / [solvent] to dissolve in a [solute] / [solvent] 
 

 For insoluble compounds, the ion-dipole bonds formed are [strong enough] / [not strong enough] 
to dissociate the ionic compound: 

 
 

 𝑰𝒐𝒏𝒊𝒄 𝑩𝒐𝒏𝒅𝒔 ______ 𝑰𝒐𝒏-𝑫𝒊𝒑𝒐𝒍𝒆 𝑩𝒐𝒏𝒅𝒔 
 

 
 
 

Dispersion dipole-dipole hydrogen ion-dipole

all Polar hydrogen

EON

dissolution 5
Salute

Solvent

7
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 Learning Objective: [1.9.2] Write balanced equations for ionic compounds 

dissociating/ionising in water 
 
 

Study Design 
 

The use of solubility tables to predict and identify precipitation reactions between ions in solution, 
represented by balanced full and ionic equations including the state symbols: (𝑠), (𝑙), (𝑎𝑞) and (𝑔) 

 
 

Key Takeaways 
 

 While one single ion-dipole bond is not stronger than the ionic bond in the ionic lattice structure, 
multiple ion-dipole bonds can __________________  the strong ionic bonds within the ionic lattice 
structure. 
 

 When table salt dissolves: water molecules slowly pull apart the Na+ 𝑎𝑛𝑑 Cl−  ions from one 
another, effectively ____________________________ the ionic lattice structure. 
 

 When ionic compounds dissolve, it is also known as ____________________ , as the compound is 
split into ions. 
 

 The process is also called ________________________  as the compound has been broken apart. 
 

 ____________ is generally written above the arrow in a dissolution equation 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

zerptwer

00
dissasembling

irnisation

&
dissociation
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 Learning Objective: [1.9.3] Identify which compounds will or will not dissolve 

in water, with reference to SNAPE and/or solubility tables 
 
 

Study Design 
 

The use of solubility tables to predict and identify precipitation reactions between ions in solution, 
represented by balanced full and ionic equations including the state symbols: (𝑠), (𝑙), (𝑎𝑞) and (𝑔) 

 
 

Key Takeaways 
 

 A __________________________________ will generally be provided to deduce what is soluble and 
what is insoluble. 

 
 To determine what is soluble in water, we can also use the acronym SNAPE (Label Below): 

 
 S – 

 
 N –  

 
 A – 

 
 P – 

 
 E – 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

solutility table

Nat

Naz

Naut

K

CHzco-
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 Learning Objective: [1.9.4] Write full & ionic equations for precipitation 

reactions 
 
 

Study Design 
 

The use of solubility tables to predict and identify precipitation reactions between ions in solution, 
represented by balanced full and ionic equations including the state symbols: (𝑠), (𝑙), (𝑎𝑞) and (𝑔) 

 
 

Key Takeaways 
 

 __________________________  is the process where a solid is formed from a solution. 
 

 The solid forms due to it being [soluble] / [insoluble] in water 
 

 Aqueous ions can be __________________ as they are merely floating around in solution, and not 
strictly bound together 
 

 A (net) ionic equation omits ______________________________ so as to only show the species 
which are reacting 

 
 Spectator ions are ions which are present before and after the reaction but 

______________________________________ in any reaction themselves. 
 

 The ________ equation details everything which is present before and after the reaction is 
completed. 
 

 
 

 
 

precipitation

Split up

spectator isns

are not involved

full
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