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GROUP II AND VII – SUMMARY
Group II Elements

• Down Group II, Eθ  more -ve hence reverse reaction [O] more likely to occur
Mg2+ + 2e– Mg Eθ = –2.38V
Ca2+ + 2e– Ca Eθ = –2.87V
Ba2+ + 2e– Ba Eθ = –2.90V
◦ metal more likely oxidised, more reducing and higher reducing power
◦ metal more reactive and reaction more vigorous

• Reaction with oxygen: 2M(s) + O2(g) → 2MO(s)
Metal Be Mg Ca Sr Ba

Colour of 
flame

White White Orange Bright red Apple green

• Reaction with cold water: M(s) + 2H2O(l) → M(OH)2(aq) + H2(g)
Metal Be Mg Ca Sr Ba

With cold water No reaction No reaction Fairly vigorous Vigorous Very vigorous

With steam No reaction Mg(s) + H2O(g) → MgO(s) + H2(g) - - -

pH of solution 7 7 9 13 13

• Reaction of oxide with water: MO(s) + H2O(l) → M(OH)2(aq)
Metal BeO MgO CaO SrO BaO Remarks

Solubility Insoluble Insoluble Sparingly 
soluble

Very 
soluble

Very soluble Lattice energy of MO 
decreases down Group 
hence solubility increases

Bonding Ionic with 
covalent 
character

Ionic with 
covalent 
character

Ionic Ionic Ionic M2+ size increase down 
group hence charge density 
and polarising power 
decrease, electron cloud of 
O2- less distorted, hence 
less covalent character 
down group

pH of solution 7 7 9 13 13

• Thermal stability of carbonates and nitrates:
MCO3(s) → MO(s) + CO2(g)
2M(NO3)2(s) → 2MO(s) + 4NO2(g) + O2(g)

   brown gas
◦ down group, size of cation increase
◦ charge density and polarising power decrease
◦ anion electron cloud distorted to less extent
◦ bonds within anion weaken to less extent
◦ more stable to heat (higher thermal stability) / need higher temperature to decompose (higher 

decomposition temperature)

1

  BeO     MgO       CaO       SrO      BaO

http://www.chemistryguru.com.sg/


Chemistry Guru :: Making Chemistry Simpler ::   www.chemistryguru.com.sg  

Group VII Elements
• Physical Properties

Element Physical state Colour Solubility in 
water

Colour in 
water

Solubility 
in organic 
solvent

Colour in organic 
solvent

Cl2 Gas Yellowish green Soluble Colourless Soluble Colourless

Br2 Liquid Reddish brown Slightly soluble Brown Soluble Red

I2 Solid Black Slightly soluble Brown Soluble Violet 

• Boiling point and volatility
Element Boiling point Volatility Explanation Graph

F2 Lowest bp

Highest bp

Most volatile

Least volatile

Down group, molecular size & electron 
cloud size increase, more polarisable 
and id-id attraction between molecules 
stronger, more energy required to 
separate

Cl2

Br2

I2

• Down Group VII, Eθ  less +ve hence 
F2 + 2e-  2F- Eθ = +2.87 V
Cl2 + 2e-  2Cl- Eθ = +1.36 V
Br2 + 2e-  2Br- Eθ = +1.07 V
◦ forward rxn [R] less likely to occur, X2 less likely reduced & less oxidising down Group
◦ reverse rxn [O] more like to occur, X- more likely oxidised & more reducing down Group

• Reaction with H2: X2 + H2(g) → 2HX(g)
           white fumes

Element Observation

F2 Explodes with H2 at all condition

Cl2 Explode with H2 in presence of light

Br2 Reacts with H2 when heated with Pt catalyst

I2 Strong heating required, reversible reaction

• Trends for HX
Property Graph Explanation

Boiling 
point

Dominant IMF for HF is H-bond. Strong attraction between HF 
molecules hence highest boiling point

Dominant IMF for HCl to HI is id-id attraction, weaker than H-bond 
hence boiling points lower than HF

From HCl to HI, increasing molecular size and electron cloud, more 
polarisable hence id-id attraction between molecules stronger and 
boiling point increase
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Thermal 
stability

HF most stable to heat as F smallest size, shortest H-F bond, 
strongest and most stable, need most energy to break.

HI least stable to heat as I largest size, longest H-I bond, weakest 
and least stable, need least energy to break.

pH in 
water

HF weak acid as stronger H-F bond, harder to break, hence 
dissociate partially in water

HCl to HI strong acids as weaker H-X bond, easier to break, hence 
dissociate completely in water

• Reaction of X-(aq) with AgNO3(aq) followed by NH3(aq)
Halide With AgNO3(aq) Followed by NH3(aq)

Cl- Ag+(aq) + Cl-(aq) → AgCl(s)

Observation: white ppt

AgCl(s) + 2NH3(aq) → [Ag(NH3)2]+(aq) + Cl-(aq)
                                 diamminesilver(I) complex 
Observation: Soluble in excess NH3(aq)

Br- Ag+(aq) + Br-(aq) → AgBr(s)

Observation: Cream ppt

No reaction

Observation: Insoluble in excess NH3(aq)

I- Ag+(aq) + I-(aq) → AgI(s)

Observation: Yellow ppt

No reaction

Observation: Insoluble in excess NH3(aq)

• Reaction of X-(s) with conc H2SO4 with heating
Halide Acid-base reaction Further oxidation by conc H2SO4

Cl- Cl-(s) + H2SO4(l) → HCl(g) + HSO4
-(s)

Observation: white fumes

Conc H2SO4 not oxidising enough to oxidise HCl to Cl2. 
Stronger OA such as MnO2 is needed.

Br- Br-(s) + H2SO4(l) → HBr(g) + HSO4
-(s)

Observation: white fumes

HBr(g) + H2SO4(l) → Br2(g) + SO2(g) + 2H2O(l)

Observation: brown fumes

I- l-(s) + H2SO4(l) → Hl(g) + HSO4
-(s)

Observation: white fumes

HI(g) + H2SO4(l) → Ι2(g) + SO2(g) + 2H2O(l)

Observation: violet vapour or black solid. S can be reduced to 
S8(s) (yellow solid) or H2S(g) (gas with rotting egg smell)

• Disproportionation of Cl2 with NaOH
Condition Reaction

With cold NaOH(aq) Cl2(g) + 2OH-(aq) → Cl-(aq) + ClO-(aq) + H2O(l)
 0                               -1             +1

With hot NaOH(aq) 3Cl2(g) + 6OH-(aq) → 5Cl-(aq) + ClO3
-(aq) + 3H2O(l)

   0                                -1             +5
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