General properties of giant molecules

Melting point: Very high since structure is made up of a large number of covalent bonds, all of which need fo be broken if
afoms are to be separated

Electrical: Don’t conduct electricity (have no mobile ions o electrons),

Strength: Hard — exist in a rigid tefrahedral structure eg Diamond and siica (Si02)
*Graphite is an exception as it conducts electricity and is soft

3.2 (d) Metalic bonding

-Metallc bonding: a latfice of Tightly packed posifive ions in a sea of electrons, resulting in crystals, therefore:

Metals are malleable and ductile — the layers of ions can slide

over each other \

Metals are good conductors — free electrons fake energy

4. Stoichiometry

Relafive atomic mass, Ar: the average mass of naturally occurring atoms of an eler\@n S @he%e 12C atom has

a mass of exactly 12 unifs ‘esa

Relative molecular mass, My the sum of the VeloT ive atomRNQA 2

Determining the name Qri @M goggound
?(‘Y @M he formula of o?@@w@he posmve charge must equal the negative charge Naming

ompounds:

e If only Two elements are combined, the name ends in “—e” (*Exception: ammonia)
e With covalent bonds, Greek prefixes are used fo denote the number of afoms

[ = mono carbon monoxide

2=d carbon dioxide - Tefra

3=t phosphorus trihydride 0 penta
6 = hexa

e The only fime we drop a prefix is if the /monois To appear at
the beginning of the name If there is an oxide the “‘a” or “o” of the prefix is lost eg carbon monoxide

e If ameta ion combines with a polyatomic ion in a compound and one is oxygen, the name ends in —ae, (except
hydroxides)

e With ionic compounds, the cation (mefal) goes first in the name

e With covdlenf compounds the element further on the left goes first (hydrogen is thought of being in between
nitrogen and oxygen so: phosphorus trinydride / hydrogen peroxide)



combustible A spark from a machine, or a lit match, can cause an explosion, this also applies o gases from mines (another
sullabus specified example)

Fil a gas jar with a mixture of hydrogen and oxygen and cover it Even if you leave it for hours, no
reaction wil happen Then dip a plafinum wire info the mouth of the jar. The gas mixture explodes
immediately with a pop, producing wafer.

e Light can affect the rate of reaction: photochemical reactions for example in photosynthesis.
Light provides energy for the reaction, chlorophyll is a dye that absorbs light
carbon dioxide + water — (ight + chlorophyl) — glucose * oxygen 6602 + 6H20 — (ight + chlorophyl) — C6H1206 + 602

Siver salfs in phofographic fim: Siver bromide breaks down, where light strikes the fim, so siver is reduced Siver ions are
reduced o siver

Reversible reactions

Reversible Reactions = : reactions which can go both ways, depending on the conditions. \)\(

Example: CuSO45H20 (blue) = CuSO4{white) + H20 O .
(fo get anhydrous you heat if, & To get the hydrated form, just add water) a\e ‘C

Dynamic equiibrium: e
= Rate of forward reaction = rate %% Qm
= Concenfrafions of al reactargs % @

= The squ em is q&,(\@o large scale @ oo& ything is

If 1he cond 7‘/0/75 of an equilbrium are ¢ gged 1he posifion of The equilbrium moves To gppose the change

—TEMPERATURE: If the temperature is lowered — the equiibrium moves in the exothermic direction. If the femperature is
raised — the equiibrium moves in the endothermic direction

—PRESSURE: If the pressure is raised the equiibrium moves fo reduce pressure, fo the side with fewest gas molecules If
the pressure is lowered the equiibrium moves to the side with most gas molecules.

—CONCENTRATION: Decreasing reactant concentration or increasing product concentration moves equiibrium to the reactant
side. Increasing reactant concentration or decreasing product concentrafion moves it to the product side.

NOTE CATALYSTS DO NOT CHANGE THE POSITION OF THE EQUILBRIUM; REACTION JUST ARRIVES AT EQUILIBRIUM FASTER

Redox
e Oxidation Is Loss of electrons/the gain of oxygen, Reduction Is Gain of electrons/loss of oxygen Remember OIL RIG
e Redox reaction is a reaction where reduction and oxidation happen, where there is electron fransfer. Reduction
and oxidation must happen fogether. One substance gives electron(s) fo the other.
e Inaredox reaction the substances will change oxidation state (their charge wil change). Oxidation state is written
using roman numerals when there is a fransition mefal in a word equation



Universal indicator is an indicafor which can be used as paper or in solution
pH1 2 3 4 5 6 7 8 0 1011 1213 14

Girong ACIDS Weak ACIDS ' Weak ALKALIS Strong ALKALIS

NEUTRAL
Strong Acids Strong Bases (Akalis)

all molecules dissociate to become ions high conductivity

low pH high pH

high conductivity weak bonds

weak bonds high dissociation

Weak Acids Weak Bases

only some molecules dissociate low conductivity and pH

higher pH, strong bonds therefore low dissociation In o%

low conductivity More dissociation ie. h|gher c& Tlo ion =
sfrong bonds (weaker effervescence when reacting with | higher pH In $da‘

carbonates or mefal than a strong acid) ‘ 3‘ W’VX@ arion of H+ ion (proton) = lower pH

8.2 Types of oxides ?)2
e I generol,qj(\@\bl b§c % lo&g%e oc|d|<:‘

. @u(o@ﬂ are neither a ey are neutral for example carbon monoxide
Amphoteric oxides: eq Alum|n|um oxide and zinc oxide: they react with bases and acids



Transifion elements Noble gases

A callection of metals with high densifies, high boiing paints, the ability fo form Noble gases are unveacive, also non

colored compounds, and the abiity to act as catalysts. They are also: metds, colourless gases and

--Good conductors of heat and electricity (siver is the best) monatormic)

--Much less reactive than group one metals, except for iron which rusts easily Uses:

--Have no trend in reactivity, can form complex ions o Helum- fiing baloons and

--Can form several differently charged ions: have variable valency, therefore. ... arerafts because it is

--They can form more than one compound with another element: FeO, Fe203

lighter than air and wil not
** Transition metals have variable oxidation stafes: eg Feli, Fe (i) crer Tan o g e

cateh fire.
o Argon — filing (fungsten)

11. Air and Water light bulbs o stop the

Water
Chemical test for wafer. \(
= Anhydrous means there is no wafer in the compound When you add \ém@@s copper (l)sulfate, it

will furn blue -
* 5,00 > CuSOu 5Ha0 tesa
* vvoT el ed o er
. bolT ohlo WOF& from blue T 0 p| IS odded
> of
0

us cobalf(ll) ch\ow - > hydrated cobalt(l) chloride
blue (pink)

The purification of the water supply by fitration and chlorinafion
= Water from lakes and rivers are nof pure. It may confain bacteria, dead animals and plants, dirf efc.
= Filtration is used o separate insoluble substances from the water.
= Afferwards, the water is chlorinafed (freafed with chlorine) to get rid of bacteria and microbes that couldn’t be
removed through filfrafion

Uses of water in industry and in the home
= Water is used in factories as a solvent for many chemicals and as a coolant to sfop industrial processes from
gefting too hot
= Wafer is also used fo generate electrical power (through hydroelectric power stations or by using steam to drive
turbines).
= |nagriculfure, water is used on farms for watering crops and feeding animals.
= Af home, water is used for drinking, cooking, washing and cleaning purposes

*Waer is essential for life; it covers 2/3 of our planet. Humans need drinking water with low levels of (dissolved) salts and
microbes. Wafer is also needed for crop irrigation, and therefore is essenfial for life.



Properties of sulphuric acid Carbon Cycle
-Forms salts called sulphates

-When concentrated, it is a dehydrafing agent, and a thick oy liquid
-t turns blue litmus red

-It is a strong acid

-normal sfrong acid properties (reacts with bases, low pH, high
conductivity efc)

Fossil fuel

U.M.icraww‘
13. Ca rbonates CALCIUM CARBOMATE (Ermestone)
Manufacture of lime (Ca0) from imestone (CaC03) CaCO3 * heat 6@9@ 060
— (a0 + 002
Uses of quicklime (CaO): making steel from iron, fo neutralise o eous

CALCIUM CALCILM

acidity in soil, a drying agent in industry HYDROXIDE

OXIDE
Uses of slaked lime (calcium hydroxide): neutralise acidity in B e ‘CO§)< e
sol, and in lakes affected by acid rain, neufralising acidic mdusTHol waste
products, eg flue gas desulphurisation, made by addin ‘ " -

Uses of calcium corbonoTe (imestone): ﬁ ‘x!mode

]XI I.IH HYDROXIDE (slaked lime)
Imestone with oloq he re frongly in a @hk’hﬁ beélw, adding gypsum (calcium sulphate), and grinding up

the Flno?i ovvder (d|ogro?
Making irdn from iron ore — the mestche reacts with (neutralises) sand (an impurity) forming slag (calcium siicate), which is
then used for road buidng

14 Organic Chemistry

methane CH4

ethane C2H6



