
Flame Powder Flame

with dilute hydrochloric 

acid (HCI)

with dilute 

sulphuric acid (H₂SO₄)

Potassium K 19 I K+ High lilac 4K + O₂→ 2K₂O
2K + 2HCl → 2KCl + 

H₂

2K + H₂SO₄ → K₂SO₄ 

+ H₂
lilac

2K + 2H₂O → 2KOH + 

H₂

Sodium Na 11 I Na+ golden 

yellow
4Na + O₂ → 2Na₂O

2Na + 2HCl → 2NaCl 

+ H₂

2Na + H₂SO₄ → 

Na₂SO₄ + H₂

golden 

yellow

2Na + 2H₂O → 2NaOH 

+ H₂

Calcium Ca 20 II Ca2+ brick-red 2Ca + O₂ → 2CaO
Ca + 2HCl → CaCl₂ + 

H₂

Ca + H₂SO₄ → CaSO₄ 

+ H₂

sink, 

colousless 

bubble

Ca + 2H₂O → Ca(OH)₂ + 

H₂

Magnesium Mg 12 II Mg2+
very bright, 

dazzling 

white

2Mg + O₂ → 2MgO
Mg + 2HCl → MgCl₂ + 

H₂

Mg + H₂SO₄ → 

MgSO₄ + H₂

intensive 

white light
Mg + H₂O → MgO + H₂

Aluminium Al 13 III Al3+ bauxite
aluminium 

oxides Al₂O₃
4Al + 3O₂ → 2Al₂O₃

2Al + 6HCl → 2AlCl₃ + 

3H₂

2Al + 3H₂SO₄ → 

Al₂(SO₄)₃ + 3H₂

2Al + 3H₂O → Al₂O₃ + 

3H₂

Zinc Zn 30 Zn2+ zinc 

blende

Zinc sulphide 

ZnS

yellow when 

hot, white 

when cold

2Zn + O₂ → 2ZnO
Zn + 2HCl → ZnCl₂ + 

H₂

Zn + H₂SO₄ → ZnSO₄ 

+ H₂
Zn + H₂O → ZnO + H₂

Iron Fe 26 Fe2+, Fe3+ haematite
iron(III) oxide 

Fe₂O₃

yellow 

spark
black solid 4Fe + 3O₂ → 2Fe₂O₃

Fe + 2HCl → FeCl₂ + 

H₂

Fe + H₂SO₄ → FeSO₄ 

+ H₂

3Fe + 4H₂O → Fe₃O₄ + 

4H₂

Lead Pb 82 Pb2+ galena
lead(II) 

sulphide PbS
melt

orange when 

hot, yellow 

when cold

2Pb + O₂ → 2PbO Y (slowly)
Pb + 2HCl → PbCl₂ + 

H₂

Pb + H₂SO₄ → PbSO₄ 

+ H₂

Copper Cu 29 Cu⁺, Cu²⁺
copper 

pyrite

copper (II) iron 

(II) sulphide 

CuFeS₂

2Cu + O₂ → 2CuO

Mercury Hg 80 Hg⁺, Hg²⁺ cinnabar
mercury (II) 

sulphide HgS
2Hg + O₂ → 2HgO

Silver Ag 47 Ag+ argentite
silver 

sulphide Ag2S

Platinum Pt 78

Gold Au 79 Low

Doggo Rule of Thumb

☑ The most reactive metals are from Group I - Potassium (K), Sodium (Na); and then Group II - Calcium (Ca), Magnesium (Mg); and then Group III - Aluminium (Al)

☑ The least reactive are expensive metal - Gold (Au), Platinum (Pt) and Silver (Ag) and no reaction  with oxygen, steam and dilute acid under normal conditions

☑ Mercury (Hg) and Copper (Cu) only react with oxygen but not with dilute acid and steam

☑ Lead (Pb) reacts with oxygen and dilute acid but not steam

Equation

Reaction with water/steam

metal + 

water 

→ metal 

hydroxide + 

hydrogen

metal + 

water 

→ metal 

oxide + 

hydrogen

Observation

N

very 

strong 

heating

strong 

heating

A metal displacement reaction is a chemical process where a more 

reactive metal pushes a less reactive metal out of its compound 

(usually a salt solution), e.g., when you submerge copper metal in a 

silver nitrate solution, the copper (which is more reactive than silver) 

displaces the silver from the nitrate

Cu(s) + 2AgNO₃ → Cu(NO₃)₂ + 2Ag(s)

Displacement Reaction

metal + dilute acid  → metal salt + hydrogen

metal + oxygen → oxide

Melt, move 

quickly on 

water 

surface, 

burn 

less 

vigorusly

Y (explosively)

Y (cold 

water)

Y

Y 

(steam)

electrolysis

Y

surface turn black

N

heating 

alone

red powder on the surface

N

physical 

seperation

gentle 

heating

burn

white

heating 

with carbon

Equation
Observation

Y/N Y/N
Reactivity

Common Ore Reaction with Oxygen

Name

Main Metal 

Compound 

Present

Method of 

Extraction
Y/N

Condition 

to start

Reaction with dilute acids

Equation

Doggo Cheatsheet - Reactivity of Metals

Metal Symbol
Atomic 

Number

Group in 

Periodic 

Table

Simple 

Ion
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