IMPORTANT DIAGRAMS IN SPM CHEMISTRY EXPERIMENTS

DETERMINING MELTING POINT OF NAPHTHALENE

water bath

naphthalene

DETERMINING FREEZING POINT OF NAPHTHALENE

[k

conical flask

molten naphthalene

EMPIRICAL FORMULA OF REACTIVE METAL

EMPIRICAL FORMULA OF UNREACTIVE METAL

lid
crucible
fireclay magnesium
triangle ribbon
tripod
heat up stgnd 5

Mg + O2 — 2 MgO

copperoxide  gama of the
burning of
X £ hydrogen

asbestos

CuO + H, ——> Cu + H20

REACTION OF ALKALI METALS WITH WATER
Alkali

metal

— Water
______ trough

:‘:“:‘:‘:‘:‘H——Water

2Na + 2H20 — 2NaOH + H2

REACTION OF ALKALI METALS WITH OXYGEN

-1 7 White fumes

Alkali —-g.

metal
burns ——— Chlorine gas
or oxygen gas

2Na + Cl, —— 2NaCl // 4Na + O2 ——> 2Na20

REACTION OF CHLORINE WITH IRON

thistle funnel combustion tube

iron wool
|

1)
concentrated 1’ funnel
hydrochloric beaker
acid sodium
potassium hydroxide
manganate(VI1) solution
crystals

2Fe + 3Cl2 — 2FeCls

REACTION OF CHLORINE WITH WATER

chlorine

gas
—

concentrated
hydrochloric
acid
water

potassium
manganate(VIl)
crystals

Clz + H.O —— HCI + HOCI

ELECTROLYSIS OF MOLTEN LEAD (ll) BROMIDE

ELECTROLYSIS OF COPPER(Il) SULPHATE

Battlery
1

Switch

Carbon
electrodes

Molten lead(ll)
bromide, PbBr,

An. (+): 2Br-——>Brz2 + 2e Cat. (-): Pb?* + 2e ——> Pb

SOLUTION (POSITION OF IONS IN ECS)

Carbon
rods

copper(ll)
sulphate
solution

AN. (+): 40H — 2H20 + O + 4e Cat. (-): Cu?* + 2e —» Cu

1




ELECTROLYSIS OF SODIUM CHLORIDE
SOLUTION (CONCENTRATION OF IONS)

_____ 1 J carbon
- rods
]

An. (+): 40H ——>2H20 + O2 + 4e Cat. (-): 2H* +2e —> H2

dilute sodium
chloride
solution

ELECTROLYSIS OF POTASSIUM IODIDE
SOLUTION (CONCENTRATION OF IONS)

concentrated
potassium
iodide solution

5 [carbon
~| rods

An. (+): 21— 12+ 2e Cat. (-): 2H* + 2e —> H>

ELECTROLYSIS OF COPPER(Il) SULPHATE
SOLUTION ( TYPE OF ELECTRODES USED )

b

dilute

copper(ll) copper
sulphate — plates
solution

An. (+): Cu——> Cu?* + 2e Cat. (-): 2H* + 2e — > H>

EXTRACTION OF METALS

Graphite Graphite
lining
anode
( ) (cathode)

Molten <

aluminium . ,
Molten aluminium oxide

+ cryolite

An. (+): 20 —> Oz + 4e Cat. (-): A3* + 3e — > Al

ELECTROPLATING OF METALS
Battery Switch
I|—

Rheostat 2" Ammeter
Copper
strip —
==zz{}=3—Iron spoon

F 34— Copper(ll) sulphate,
- CuSO; solution

An. (+): Cu—> Cu?" + 2e Cat. (-): Cu?* +2e —>Cu

PURIFICATION OF METALS
Batteries  Rheostan

IIF—M'-"j
Switch

Impure copper Pure copper
anode cathode
Impuriies Coppert
from anode P
solution

An. (+): Cu——>Cu?* + 2¢ Cat. (-): Cu** +2e ——Cu

SIMPLE VOLTAIC CELL

Voltmeter
o)
WV

Electron flow 4 Y Electron flow

>

Zinc plate, Zn Iron plate, Fe
1.0 mol dm™>
lead(II) nitrate
solution

An. (-): Zn —>Zn?* + 2¢ Cat. (+): Pb>* +2e — > Pb

DANIELL CELL

Zinc plate Copper plate
Forous pot
Zine Copper(ll)
sulphate - sulphate
solution - selution
Set 1
Ay
Zinc Copper
plate I’ ] plate
Zinc -} Copper(11}
sulphate - o sulphate
solution Salt bridge solution

{Potassium chloride)

An. (-): Zn —> Zn?* + 2e Cat. (+): Cu2* + 2e — > Cu

TITRATION — NEUTRALISATION :
PREPARATION OF ASoP SALTs

|
E{: burette
4— hydrochloric
- acid
. |f-retort [ * .
stand
sodium
hydroxide
white solution
til +
'e\ phenolphthalein

= ] indicator

HCI + NaOH —— NaCl + H20

PREPARATION OF SOLUBLE OF

NON-ASoP SALTS
Metal / metal oxide / metal carbonate

powder

(

— Acid solution

Zn + 2HNO3 — Zn(NO3)2 + Hz // ZnO + 2HNOs — Zn(NQs)2 + H20
/I ZnCO3 + 2HNOs — Zn(NO3z)2 +CO2 + H20
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PREPARATION OF INSOLUBLE SALTSTHROUGH

REACTION OF CARBONATE SALTS WITHACIDS /

PRECIPITATION REACTION

potassium
iodide
solution

— lead(ll) nitrate
= solution

(yvellow precipitate formed; PbIz resent)

CHEMICAL TEST : CARBONDIOXIDE GAS

dilute
hydrochloric acid

calcium carbanate
powder lime water

(turns chalky)

EFFECT OF HEAT ON NITRATE SALTS

moist blue

litmus paper

heat up

copper(ll)
nitrate powder

(turns red : NOz is acidic; relights : Oz resent)

glowing
wooden
splinter

EFFECT OF HEAT ON CARBONATE SALTS
| CHEMICAL TEST : CARBON DIOXIDE GAS, CO2

Carbonate
salt

(turns chalky)

CHEMICAL TEST :OXYGEN GAS, H2

splinter

(relights : Oz resent)

glowing wooden

*(into the test tube)

CHEMICAL TEST : HYDROGEN GAS, H>

Lighted wooden

splinter
*(at the mouth of

test tube)

Sulphuric acid

+ Zinc powder
é (pop sound heard)

CHEMICAL TEST : SULPHUR DIOXIDE GAS , SO,

sodium sulphite
powder

hydrochloric acid
acidified potassium
manganate{Vll} solution

(purple solution turns into colourless)

3O

CHEMICAL TEST : CHLORINE GAS, Clz

\ - moist blue

| m- litmus paper
concentrated solid potassium
hydrochloric +—3 manganate(VIl)

acid
(turns red : acidic gas)

CHEMICAL TEST : AMMONIA GAS, NHs

gas

moist red —
litmus paper

hydrogen chloride .

o
D

concentrated
hydrochloric
acid

solid ammonium chloride

+
heat up solid sodium hydroxide

(turns blue : alkaline gas)

CHEMICAL TEST : NITROGEN DIOXIDE GAS, NO2

moist blue —
litmus paper

solid copper(ll)
nitrate

4
heat up

(turns red : acidic gas)
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MANUFACTURE OF SULPHURIC ACID;
CONTACT PROCESS
Concentrated H,SO,

COMPARISON OF THE CORROSION
RATES OF ALLOY AND PURE METAL

g N N
Molten — BN = Waste agar
S as +
sulphur :I = SN O? potassium
Dry— —dso,| N i es;‘"g hexacyanoferrate(lll)
r — 29,0, solution
air Furnace 50: Converter vt —— ==+ Sulphuric ) | stainless
acid iron — [~ steel
sto" nails (dark blue Raile
S+ 02 —>502 > S503+ H20 — H25:07 — H2804 spots formed)

MANUFACTURE OF AMMON IA; HABER PROCESS

HARDNESS OF PURE METAL AND ALLOY

The
unreacted
Nz and H,

NH; gas
is cooled

Converter

Mixture of N, and H,
is compressed

Liquid NH3;
Nz+3 H; -2 NH3

bearing

Copper

block : :\.

EFFECT OF TOTAL SURFACE AREA ON
THE RATE OF REACTION

Hydeochlorie [IF
actd, HCL

Marble chips

EFFECT OF CONCENTRATI ON
THERATE OF REACTION

sadium
thipsulphate

solution

-4
dilute
sulphuric
acid

conical flask

Na,S,03 + H,SO4 — NaSO4 + H,O + SO, + S

EFFECT OF TEMPERATURE ON
THE RATE OF REACTION

Scm of @‘—
Thermometer 1.0 mol dm*
sulphuric acid, H,S0,

Conical flask Stopwatch

50 cm? of

0.2 mol dm*
sodium thiosulphate,
Na,$,0, solution White paper

marked ‘X’

EFFECT OF ‘PRESENCE’ OF CATALYST

ON THE RATE OFREACTION

glowing wooden splinter

test tube

5 cm? of H202

1.0 g MnO; powder

- Mno,

2 H.O; 2H0 + O,

EFFECT OF THE ‘AMOUNT’ OF CATALYST ON
THE RATE OF REACTION

=

Oxygen

gas ={

=
==

Conical flask Burette || —Ra

Hydrogen peroxide
solution

DN CIACYCMCMNIMON §
'lll

Manganese(IV)
oxide powder

Mno,
R
2 Hy0,

2H,0 + Oy

NN




OXIDATION OF ETHANOL

DEHYDRATION OF ETHANOL

porcelain chips

ethene gas
Glass wool

Ethanol + acidified i~ soaked with
potassium Ha - ethanol
manganite(VIl) Ethanoic
solution acid
R
C:HsOH + 2[0] — CH3COOH + H:0 CsHsOH — CaHy + H20
ESTERIFICATION ELASTICITY OF VULCANIZED AND
UNVULCANIZED RUBBER
/ :
ethanoic acid /=
eth;nol = ——=t— water bath Bulldog clip
conce+t ted e xxixx -\ Vulcanized— — Unvulcanized
ntrate ’ . :
sulphuric acid 7 heat up rubber strip rubber strip
(il) tID Weight Weight
CH,-C-0-H + HO—GCH; —> HCc—o0—CH: + H20

ethyl ethanoate

[ A

TRANSFER AT A DISTANCE

FeSO04 (ag

dilute
H> SO4 (aqg

[V]:Br:+2e — 2Br- [0] : Fe?* —Fe3* +e

RUSTING OF IRON

Iron nail
+ zinc

Iron nail
+ copper

- hot jelly solution
- acidified potassium
manganate(VII) solution
- phenolphthalein

[\1: 02 + H:0 + 4e — 40H [0] : Fe — Fe?* + 2e

CHANGE OF Fe?* TO Fe3*

E Iron(II) sulphate
solution

[V]:Brz:+2e — 2Br- [0] : Fe?* —Fe3* +e

Bromine
water

CHANGE OF Fe3*TO Fe2*

,

Iron(lll) sulphate solution

Reactive metal (Mg)

[V]:Fe3 +e — Fe? [0]: Mg — Mg?* + 2e

DISPLACEMENT OF METAL FROM
ITS SALTSOLUTION

Copper(Il)
sulphate solution

[1: Cu?* +2e — Cu [0] :Zn — Zn?* + 2e

DISPLACEMENT OF HALOGEN FROM ITS
HALIDE SOLUTION

/ 1,1, l-trichloroethane

Bromine

water )
Aqueous layer
-y - E
Potassium g [ 11, 1-trichloroethane
iodide
solution l.y“

[V]:Brz+2e —2Br- [0]:2I -2+ 2e




RUSTING OF IRON ( FORMATION OF RUST)

POSITION OF METALS IN REACTIVITY SERIES

Rust (Fe,05.xH,0)

Drop of water

0, O

" —_—

Cathode (+) Anode (-) Cathode (+)
Fe(s)—~ Fez’(nq) +2e”  Oy(g) + 2H,0() + 4e”
-+~ 40H™(aq)
Iron metal

Solid potassium Glass wool Metal powder
manganate(VII) .,
t t 7

Heat

POSITION OF CARBON IN REACTIVITY SERIES

_ Carbon
—— dinxide
gas )
Magnesium
[ Magnesium miiﬁ carbon
nbbon

2Mg + CO2 - 2MgO + C

EXTRACTION OF METALS

Mg + CuO MgO + Cu
el
T T
Heat Heat

Oxidation

[ v
Mg(s) + Cu(l)(s) — MgO(s) + C$u(s)

Reduction

HEAT OF PRECIPITATION

g W sodium carbonate solution
I
calcium nitrate solution E

Ca(NOs)2 + Na2COs — CaCOs + 2NaNOs

HEAT OF METAL DISPLACEMENT

copper(ll) sulph
solution

CuSO4 + Zn — Cu + ZnSOq4

HEAT OF NEUTRALISATION

g u hydrochloric acid

fl
l
sodium hydroxide solution EE

HCI + NaOH — NaOH + H20

HEAT OF COMBUSTION

wind shield

: copper can
containing water

]

spirit lamp containing
ethanol \

C2HsOH + 3% 02 — 2C0O2 + 3H20

Preparation of Soluble salts of Na" K" NH4". — AsoP salts

titration

Repeat accurately without
phenolphthalein

CH —
drying

cooling

evaporating

filtration




Preparation of Soluble salts other than Na+ K+ Nkl4+* (Soluble of non ASoP salts)

cooling

Adding powder until Filtration to eliminate excess evaporating /
no longer dissolved powder

A —
drying

filtration
Preparation of Insoluble salts
Measuring
cylinder
> Stir Products ? !
25 cm® of —lfF——— of the reaction
0.5 mol dm-3 Residue D:
lead(ll) nitrate, —Glass rod
Pb(NO,), solution
3—25 cm?® of .
1.0 mol dm-? Filtrate ——=—-——]

potassium

iodide, KI
solution

Filter paper

/ ‘m Rinse with

Filter paper h distilled water
Dry the lead(ll) iodide, Pbl,

between sheets of filter paper RIRErfRGal

CONTRIBUTION OF SCIENTISTS IN DEVELOPMENT OF ATOMIC MODEL

Electron
A small, solid, »
indivisi ]
Mdvisble e Nucleus (protons)
1808 1879 1911
John Dalton's Thomson's Ernest Rutherford's
atomic model atomic model atomic model
Electron l
Nuclove Electron
(protons s
+ Shell
Shell neutrons) Nucleus (protons)
1932 1913
James Chadwick's Niels Bohr's

atomic model atomic model



