ONE-SCHOOL.NET

Short Notes: Form 5 Chemistry
Rate or Reaction

Calculation

Rate of Reaction (Average Rate)

Rates of reaction = Quantity change of reactants/products

Total time for the reaction

If the quantity change is immeasurable
1

Total time for the reaction

Rates of reaction =

Find the Rate From a Graph

Average Rate Rates At an Instant
The rate of reaction is equal to the slope of the graph | The rate of reaction at an instant, t, is equal to the
of quantity against time. slope of tangent at that instant.
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Chemical Reaction

Precipitation of Sulphur

ZHCI(aq) + Na28203(aq) —> 2NaCl(aq) + S(S) + SOz(g) + HzO(l)

Notes: Na,S,05: Sodium thiosulphate
1. Yellow precipitate (sulphur) is formed.

2. The reaction is slow.

Potassium Dichromate (V1) with Ethanedioic Acid

Cr’'O> + 14H" + 3C,0,” —— 6CO, + TH,0 + 2Cr*"

Notes: Cr’0;”: dichromate(VI) ion (Orange)
1. In the reaction, the orange colour of the solution C2042': ethanedioate ion (Colourless)
turns into green. Cr’" : Chromium(III) ion (green)

Potassium Manganate(V11) with Ethanedioic Acid

2MnO, + 16H" + 5C,0,7 —— 10CO, + 8H,0 + 2Mn**

Notes: MnO,: Manganate(VII) ion (Purple)
1. Mn*"is colourless Mn*": Manganese(II) ion colourless
2. In the reaction, the purple colour of the solution

turns into colourless.

Decomposition of Hydrogen Peroxide

2H202 — 2H20 + 02
Catalyst: manganese(IV) oxide(MnQO,), Iron(III) oxide (Fe,03), silver (Ag)

Haber Process (Manufacture Ammonia)

(More detail in Form 4 Chapter 9)

Contact Process(Manufacture Sulphuric Acid)

2802 + 02 —> 2803

(More detail in Form 4 Chapter 9)

http://www.one-school.net/notes.html 2




ONE-SCHOOL.NET

Ostwald Process (Manufacture Nitric Acid)

Stage 1
4NHj(g) + 505 — 4NOg) + 6H20)
Notes:
1. Temperature = 9000C
2. Pressure =4-10 atm
3. Catalyse = Platinum (Pt)
Stage 2

2NO(g) + Oxg) = 2NOy,

Dissolve in water
3N02(g) + HzO(l) g 2HNO3(aq) + NO(g)

Carbon Compound

Alkane
‘ Alkane
|
| |
[ Combustion j Substitgtion W
Reaction
‘ | ‘ (Halogenation)
Complete ‘ Incomplete
Combustion Combustion
Combustion

Complete combustion
CoHo + %oz—> 2CO, + 3H,0

Incomplete combustion

C,Hg + %oz—> 2CO + 3H,0

C,Hg + %oz—> 2C + 3H,0
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Substitution Reaction

H H
H—Cl—H +Cl, ——> H—Cl—CI + HCl
. .
H H
H—é—CI +Cl, —— H—(l.'—Cl + HCI
; :
H Cl
H—CI.'—CI +Cl, —— H—é—CI + HCl
2 2
cl cl

|
H—ti.'—(.'l +Cl, —»CI—!{J—CI + HCl
cl cl
Alkene

Alcohol

LCrakingg{ Alkene jiDehydrationJ

[ Combustion j [Addition ReactiorD [Polymerizationj

Alkane

+ Bromine/Chlorine

+ Potassium
Manganate (VII)

+ Hydrogen

+ Hydrogen Halide

+ Steam

f

Incomplete
Combustion

Complete
Combustion

Preparation of Alkene

Cracking of Alkane
2C4H10 e CH4 + C2H4 =+ C2H6 + C3H6

Dehydration of Alchohol
C2H5OH + C2H4 + H20
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Combustion:

Complete combustion:

C2H4 + 302 —> 2C02 + 2H20
Incomplete combustion
C2H4 + 202 — 2CO + ZHQO
C2H4 + 02 —2C+ 2H20
Addition Reaction:
+ Bromine:
1 I
H—C=C—H +Br, — H— cl: (I: H
Br Br
+ Potassium Manganate(VII)
] i
H—C=C—H +[0] +H,0 =——P H— clt—(l: —H
OH OH
+ Hydrohen:
I'I.‘ I-l‘l Platinum/Mickel lTI I-l-l
H—C=C—H +H, —A—> H—Cl.‘—CI—H
H H

(Catalyst: platinum/nickel)

+ Hydrogen Halide:
H H

L
H—C=C—H + HCl — ) H—

1
C—H

I—a—T
O

+ Steam (H,0):
H H Phosphoric acid H I.l-l

I | 300°C, 60 atm |

H—C=C—H + H,0o—) H—cl.‘—CI—H
H OH

(Catalyst: phosphoric acid; Temperature: 300°C; Pressure: 60atm)

Polymerization
H H Oxygen H H

| 200°C, 1200 atm

nH—c' =C—H —)—ec ca—

N b
(Catalyst: oxygen; Temperature: 200°C; Pressure: 1200atm)
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Alcohol
‘ Carbohydrate W ‘ Alkene ‘
fermentationﬂ Alcohol }7Addition
‘ Combustion ‘ ‘ dehydration ‘ ‘ + Sodium ‘ ‘(+K 8?8?&?\;]0)
2 7 4

Preparation of alchohol

Fermentation of Carbohydrate (Glucose)
CeH 1,06 — 2C,Hs0OH + 2CO,
Addition of Alkene
CHy + H,O — C,HsOH
[Catalyst:Phosphoric acid; Temperature:300°C; Pressure: 60atm ]
or
C,H4 + H,SO4 — CH3CH,OSOsH
CH;CH,0SOsH + H,O ——— CH3;CH,0H + H,SO4

Combustion of Alcohol

C2H5OH + 302 _—> 2C02 + 3H20

Dehydration of Alcohol

CzHSOH +—_—> C2H4 + Hzo

Alcohol + Sodium

2C2H5OH +2Na— 2C2H50Na + H,

Oxidation of Alcohol

C,H;0H + 2[0] — CH;COOH + H,0

http://www.one-school.net/notes.html 6



ONE-SCHOOL.NET

Carboxylic Acid

~ Alchohol \ \ AIdehydesJ

Oxidationg{ Carboxylic acid J*Oxidation

|
+ alkali + Metal ‘ + Metal carbonatej + Alchohol

L L i

Salt + H,0 Salt + H,0 Salt + H, SaltH” %02 Esther
2

Preparation of Carboxylic acid

Oxidation of Alcohol
C,HsOH + 2[0] ——— CH;COOH + H,0

Oxidation of Aldehyde
C,H4O + [0] —— CH3COOH

Reaction

Carboxylic Acid + Alkali

CH;COOH + NaOH —— CH;COONa + H,0
Carboxylic Acid + Metal Oxide

2CH;COOH + MgO —— Mg(CH;COO0), + H,O

Carboxylic Acid + Metal

2CH;COOH + Mg —— Mg(CH;COOQO), + H,
Carboxylic Acid + Metal Carbonate

2CH;COOH + CaCO; —— Ca(CH;CO00), + CO, +H,0

Carboxylic Acid + Alchohol

CH3COOH + C2H5OH —_—> CH3COOC2H5 + HZO
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Summary of The Reaction
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Craking — :
_ 3 Addition Reaction
| + H i
Alkane Hydzrogenation Alkene +Br, —— bromoalkane
= + Hydrogen Halide
—— Chloro/Bromo/lodo alkane
Q
Gm§ +KMnO, oxidation Diol
* @5’0 C Dehydration
[ALO./ H.SO./ + AlkeRfersaton polyalkene
2 2 4
—_—— CO, +H,0 H,PO, as AY
_ Chloroalkane Catalyst
o +H,0
Dy Addition
N Glucose/ Starch
Carbonyli -« ator
arboxylic | ntatl
’ J +K,C,0./ KMnO, Aicohol vam
ﬂcld Oxidation
;
All the reaction of acid
+ alkali —— salt + H,0
Estherification -

+ oxide base —— salt + HQO

+ metal —— salt + H2

+ carbonate —— salt + CO, + H,0
compound
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Oxidation and Reduction

Iron(I1) to Iron(l)

Oxidising agent: Chlorine or Bromine

Fe?' — > Fe" +e Fe  — > Fe’" +e
+ C12 +2e—— 2CI° + Br, +2e —— 2Br
2Fe*" + Cl,—> 2Fe®" + 21 2Fe*" + Br,—— 2Fe* + 2CI
Observation: Observation:
1. The green colour of Fe*"solution turns brown 1. The green colour of Fe** solution turn brown
2. The brown colour of bromine water turns into
colourless.

Oxidising agent: Potassium Permanganate(VII)

+  MnO; +8H"+5¢—— Mn*" + 4H,0

5Fe’" + MnO4~ + 8H" —> 5F¢*" + Mn?" + 4H,0

Observation:
1. The green colour of solution Fe*" turns brown
2. The purple colour of the MnO4 solution turns into colourless

Oxidising agent: Potassium Dichromate(VI)
Fe®  — > Fe'' +e
+  CnO7 " +14H +6e—— 2Cr'"+7H,0

6Fe’" + MnO,” + 8H — 6Fe*" + Mn?>" + 4H,0

Observation:
1. The green colour of solution Fe*" turns brown.
2. The orange colour of the Cr2072' solution turns green.

Oxidising agent: Hidrogen Peroxide
Fe®'— > Fe' +e
4 H,O, + 2H + 2e —> 2H,0

2Fe”" + Hy0, + 2H" —— 2Fe’” + 2H,0
Observation:
1. The green colour of solution Fe*" turns brown

Oxidising agent: Concentrated Nitric Acid
Fe?' — > Fe'' + e
+  NO; +4H" +3e—— NO + 2H,0

3Fe’" + NO;y + 4H"— 3Fe*" + NO + 2H,0

Observation:
1. The green colour of solution Fe*" turns brown
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Iron(111) to Iron(ll)
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Reducing Agent: More reactive Metal
Fe** + e —— Fe?*
v Zn —> Zn* +2e

2Fe* + Zn — > 2Fe* + Zn*"

Observation:

1. The brown colour of the iron(III) solution turn green.

2. Zinc powder dissolve in the solution.

Reducing Agent: Sulphur Dioxide
Fe'" + e —— Fe*"
+ SO, +2H,0 —> S04~ +4H" + 2¢

2Fe*" + SO, + 2H,0 —» 2Fe*" + SO,> + 4H"

Observation:

1. The brown colour of the iron(III) solution turn green.

Reducing Agent: Hydrogen Sulphide
Fe’" +e—— Fe*
+  HS———>2H +S+2e

2Fe*" + H,S — > 2Fe”  + 2H + S

Observation:

1. The brown colour of the iron(III) solution turn green.

2. Yellow precipitate forms in the solution.

Reducing Agent: Sodium Sulphite
Fe’" +e— Fe**
+ SO +H,0——> SO~ +2H"+2e

2Fe*" + SO5% + H,0 ——> 2Fe?" + SO,* + 2H"

Observation:

1. The brown colour of the iron(III) solution turn green.

Reducing Agent: Tin(Il) Chloride
Fe'" + e —— Fe*”
+  Sn"——  Sn*"+2e

2Fe*" + Sn*" —— 2Fe*" + Sn*'

Observation:

1. The brown colour of the iron(III) solution turn green.
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Displacement of Metal

[A more reactive metal can displace a less reactive ion of metal from its compound.]

Example:
Mg + PbCl, — MgCl, + Pb
37n + Fe,O3—— 37Zn0O + 2Fe
Al + CUSO4 —> Alz(SO4)3 + Cu

Electrochemical Series

More electropositive
%
K, Na, Ca, Mg, Al, Zn, Fe, Sn, Pb, H, Cu, Ag

Kalau Nak Cari Makanan Ada Zat Ferum Seperti Papaya Harus Cari di Argentina

Reactivity Series

More reactive
%

K, Na, Ca, Mg, Al, C, Zn, H, Fe, Sn, Pb, Cu, Ag

Displacement of Halogen

[A more reactive halogen can displace a less reactive halide from its compound. ]

Example:
C12 + KBr—— KCI + BI'Q
Br, + Nal — NaBr + 1,
F,+KI—> KF + 1,
Reactivity of Halogen
More reactive
%
F,>ClL>Br>1, > At
Colour of Halogen and Halide
Halogen Colour in | Colour in Halogen Colour in | Colour in
water CCly4 water CCly4
Chlorine (Cl,) | Pale Yellow Pale Yellow Chloride (CI') | Colourless Colourless
Bromine (Br;) | Brown/Orange/ | Brown/Orange/ Bromide (Br) | Colourless Colourless
Yellow Yellow Iodide (I') Colourless Colourless
Iodine (1) Brown/Orange/ | Purple
Yellow
11
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The Oxidising Agent and Reducing Agent
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Oxidising Agent (Reduction)

Redusing Agent (Oxidation)

Halogen

Cl, +2e— 2CI°
Br, + 2e —— 2Br
I +2e— 21"

Metal

Mg —> Mg*" + 2e
Zn——> 7Zn* +2¢
Al—> AP+ 2e

Metal lon

Mg®" +2e —> Mg
Pb*" +2¢e —> Pb
Sn’" +2e—> Sn

Halide lon
2CIT—— Cl, + 2e
2Br —— Brp + 2e
2 —— 1, +2e

Fe*
Fe’" +e—> Fe*'

Fe?*
Fe' — > Fe’" +e

Potassium Manganate(V1I)
MnO, + 8H" + 5¢ — Mn”" + 4H,0

Sulphur Dioxide
SO, + 2H,0 —— SO,” +4H" + 2¢

Potassium Dicromate(V1)
Cr07” + 14 H + 6e—— 2Cr’" + 7H,0

Hydrogen Sulphide
HyS ——> 2H +S +2¢

Hydrogen Peroxide
H,O0, +2H + 2e —  2H,0

Sodium Sulphite Aqueous
SO;* + HO—— SO~ +2H" +2e

Concentrated Nitric Acid
NO; +4H" + 3e —— NO + 2H,0

Tin(Il) Chloride Aqueous
Sn* ——  Sn*"+2e

Rusting

Step 1: Formation pf lon
Anode:

Fe— Fe*' + 2¢

Step 2: Corrosion of Iron

Cathode:

0, + H,O—— 40H +4e¢

Fe*" + 20H —> Fe(OH),
Step 3: Formation of iron(l11) hydroxide
4Fe(OH), + H,O + O, —— 4Fe(OH);
Step 4: Formation of Hydrated Iron(l11) Oxide
Fe(OH); — Fe,05-xH,0
General Equation

4Fe + 302 + XH20 —> 2FezO3 XHQO
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Preparation of Oxygen Gas

Decomposition of Potassium Manganate (VI1)
2KM1’104 —> Kle’lO4 + Ml’lOz + 02
Decomposition of Potassium Chlorate (V)

2KCIO; — 2KCl1 + 30,

[Manganese(IV) Oxide as catalyst]
Decomposition of Potassium Nitrate

2KNO3 —> 2KNOz + 02
Extraction of Iron From Its Ore
Production of Carbon Dioxide
C+ 02 e COZ
Production of Carbon Monoxide
CaCO;—— CaO + CO
Reduction of Iron Ore to lron
Upper Section of the Ballast Furnace
Fe,O; + 3CO —— 2Fe + 3CO,
Fe;04 +4 CO—— 3Fe +4CO,
Lower Section of the Ballast Furnace
Fe,O; + 3C —— 2Fe + 3CO
Fe304 +4 C——> 3Fe + 4C02
Removal of Impurities
CaO + S10, —— CaSi0O;
13
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Thermochemistry
Calculation
Heat of Reaction
AH = Thermal Energy Change
Number of Mole
Thermal Energy Change
Q =mcAb

m = mass of solution = volume of solution
¢ = specific heat capacity of solution

Number of Mole

For solution For gas (When volume is given)
MV ne Volume of gas
n= Molar volume of gas (22.4dm’ at stp/24dm’ at rt
1000 § b b

For solid, liquid or gas ( When mass is given )
mass

n=
Molar mass (RAM/RMM)

Chemical Reaction

Exothermic Reaction

Dissolving Alkali or Acid
H»O + -
NaOH —=—— Na" + OH
H,S0, —22 5 H* +S02"
Dissolving of Anhydrous Salt
H,O 2+ -
CuSO, —=—— Cu™" +S0O;

Na,CO; —22 5 ONa* +CO?2"
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Combustion of Fuel
Example:
Combustion of Carbon

C+0,—> CO,
Combustion of Hydrogen
2H2 =+ Oz —> 2H20
Combustion of Ethane
7

C2H6 + 502 —> 2C02 + 3H20

Reaction of Acid
Neutralisation

HCI + NaOH — NaCl + H,O

2HNO3 + Ca0 —— Ca(N03)2 + Hzo
Acid + Reactive Metal
HzSO4 +7Zn——> ZHSO4 + H,
Acid + Carbonate Acid

HCl + CaCO; —— CaCl, + CO, + HCI
Displacement Reaction

Zn + CuSO4s—— ZnSO,4 + Cu

Endothermic Reaction

Dissolving of Ammonium Chloride, Ammonium Nitrate and Ammonium Sulphate
NH,Cl —2° 5 NH{ +CI
NH,NO, —2° , NH + NO3
(NH,)SO, —22 5 ONH} +S0%"

Dissolving of Hydrated Salt

CuSO,exH,0 — Cu*" + SO,* + xH,0

Na,CO;exH,0 —> 2Na+ + CO;* + xH,0O

Thermal Decomposition of salts

CaCO; — CaO + CO,

2C3(NO3)2 —> 2Ca0 + 4N02 + 02
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