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Appendix A
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8.3 Notes for use in qualitative analysis

Tests for anions

anion

carbonate (CO,”)

test
add dilute acid

test result

effervescence, carbon dioxide
produced

chloride (CI") acidify with dilute nitric acid, then add white ppt.
[in solution] aqueous silver nitrate

iodide (I7) acidify with dilute nitric acid, then add yellow ppt.
[in solution] aqueous silver nitrate

nitrate (NO;")

add aqueous sodium hydroxide, then

ammonia produced

[in solution] aluminium foil; warm carefully
sulfate (SO,*) acidify, then add aqueous barium nitrate white ppt.
[in solution]

Tests for aqueous cations

cation

aluminium (A7)

effect of aqueous sodium hydroxide

white ppt., soluble in excess giving a
colourless solution

effect of aqueous ammonia

white ppt., insoluble in excess

ammonium (NH,*)

ammonia produced on warming

calcium (Ca*)

white ppt., insoluble in excess

no ppt. or very slight white ppt.

copper (Cu?)

light blue ppt., insoluble in excess

light blue ppt., soluble in excess,
giving a dark blue solution

iron(IT) (Fe?*)

green ppt., insoluble in excess

green ppt., insoluble in excess

iron(II) (Fe**)

red-brown ppt., insoluble in excess

red-brown ppt., insoluble in excess

zinc (Zn*)

white ppt., soluble in excess, giving a
colourless solution

white ppt., soluble in excess,
giving a colourless solution

Tests for gases

gas

ammonia (NH.,)

test and test result

turns damp red litmus paper blue

carbon dioxide (CO,)

turns limewater milky

chlorine (Cl,)

bleaches damp litmus paper

hydrogen (H,)

‘pops’ with a lighted splint

oxygen (O,)

relights a glowing splint

Downloateexies mneciukes addic@za.com
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Notes for use in qualitative analysis

Tests for anions

anion

test

test result

carbonate, CO,*

add dilute acid, then test for carbon
dioxide gas

effervescence, carbon dioxide
produced

aqueous potassium manganate(VII)

chloride, CI- acidify with dilute nitric acid, then white ppt.

[in solution] add aqueous silver nitrate

bromide, Br- acidify with dilute nitric acid, then cream ppt.

[in solution] add aqueous silver nitrate

iodide, I~ acidify with dilute nitric acid, then yellow ppt.

[in solution] add aqueous silver nitrate

nitrate, NO,~ add aqueous sodium hydroxide, ammonia produced
[in solution] then aluminium foil; warm carefully

sulfate, SO, > acidify with dilute nitric acid, then white ppt.

[in solution] add aqueous barium nitrate

sulfite, SO,* add a small VOHH%V(\)IfI elnlzl e tﬂ H)\e ac%ﬁ“l[eclL aE qE uhe' o[ u: Es pota s%ﬁljn(\' Ot

manganate(VII) changes colour
from purple to colourless




Tests for aqueous cations

cation

effect of aqueous sodium hydroxide

effect of aqueous ammonia

aluminium, AI**

white ppt., soluble in excess, giving
a colourless solution

white ppt., insoluble in excess

ammonium, NH,*

ammonia produced on warming

calcium, Ca®*

white ppt., insoluble in excess

no ppt. or very slight white ppt.

chromium(III), Cr**

green ppt., soluble in excess

green ppt., insoluble in excess

copper(II), Cu*

light blue ppt., insoluble in excess

light blue ppt., soluble in excess,
giving a dark blue solution

iron(II), Fe*

green ppt., insoluble in excess,
ppt. turns brown near surface on
standing

green ppt., insoluble in excess,
ppt. turns brown near surface on
standing

iron(III), Fe**

red-brown ppt., insoluble in excess

red-brown ppt., insoluble in excess

zine, Zn*

white ppt., solubld @\axod 0leek

a colourless solution

‘1
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a colourless solution




Tests for gases

gas test and test result

ammonia, NH, turns damp red litmus paper blue

carbon dioxide, CO, |turns limewater milky

chlorine, CI, bleaches damp litmus paper
hydrogen, H, ‘pops’ with a lighted splint
oxygen, O, relights a glowing splint

sulfur dioxide, SO, turns acidified aqueous potassium manganate(VII) from purple to colourless

Flame tests for metal ions

metal ion flame colour
lithium, Li* red
sodium, Na* yellow
potassium, K* lilac
calcium, Ca* orange-red
barium, Ba?* light green ownlcasleeaiiee mneciukes Gdd e@Za.com
copper(Il), Cu® blue-green




Common Polyatomic lons

Name Formula Charge
ammohnhium NH,* +1
hydroxide OH- -1

acetate C,H30,™ -1

nitrate NO;~ -

nitrite NO,~ -1
bicarbonate HCO, -1
carbonate GO, -2

sulfate SO, -2

sulfite Downlcad@EdPinedueacuro®a.com
phosphate BC -3




Jimple compovnds-

carbon dioxide C0, nitric acid  HNO; (aicivm carbonate (o (03
oxygen gas 0, sodivm hydroxide NaOH titivm chignde Ca(l,
ammonia  NH3 sodivm Chioride Na(l Copper Q) oxide  CuQ
methane (Hy sodivm Carbonate Na, (0; topper (1) svifate (V504
suifur dioxide 50, mugnesivm oxide Mgy0 Copper (1) (urbonute Cvl0g
hydrochloric acdd H() (olcium oxide (a0 aluminivm oxide Al, 0,
suifuric add  H, 504 @icivm hydroxide CalOH), iten (WD) oxide Fe, 03

lead U1) nitrate Ph(NO3),  silver nitrate AgN0;

Reiative atomic mass. The average muss of naturaily octvring Gtoms of the element where the

C-12 atom has a mass of exactly 12 vnits (Ar)
Relative motecuior muss. The sum of the relative atomic masses (Mr) relarive formvia muss will be

vsed for ionic Compovnd

Mmoies trianges:

m
(9

n
(mo))

examples for eoch:
what mass of Sodium hydroxide is needed to nevrmise 10Ky of svituric acu?
Hy$0¢ + 2Na0H — Na, 504 t 1H,0
Find the Ar for sodivm, oxygtn, hydrogen ond svifue: H=l $=32 0=1b Na=23
Find the Mr for sodivm hydroxive and svifvric aud: NaOH = 23 HEE1 =40
Hy$04= (IX20423 ¢ UbXy) =98
Convert [0K9 t0 g =19999

Find fhe moies : masss me — 1904000/ Srdlaieled ® TR reEtbligR S 00d Io@Zza.com



muar cotio 0F H,504 and ZNgOH — 112 so 102.04%2 = 204,08
MUss = moies X me the Mr o} sodivm hydroxide is 40 20409 X 40 = 31633

exampies for eath:
25.0cm® of 0.200 mot1dm® sodivm hydfoxide svlvtion reacted with 28.7 i suituric acid.
CAltylare the Concentration oF the sviviic add in mot fdm’
We Con find the moles OF somium hydroxide. convert cm® tu da’ : 2551000 = 0,025 d’
formuin is: concentration X volme = moles SO 0.025X 0,200 =2%
Mol ratio of 2Aa0H und HeS0y — 23 so L 2= 1

200 400
convert 28.7¢m’ to am’ — 0.0287 und the fermviu for conceniration is: moiess volume s0

1 =0.0281=0.0% Mo /dm’
490

exumpies for each:
A sution (ontaining 179 b hydrogen peroxide decomposes to produce Water and oxygen gus.
culcuiate the volvme of oxygen produced at RTp:
10, o) = 2H,0 0 ¢ 0,(9)
Find the Ar for hydrogen, oxygen H=! 0=Ib
Find dhe Mr for hydrogen perovite und Oxygen 28,0, = XD IEX2) =34 0, =(16X2)=32
Do Mass= M 1o find the mowes: 1.7 34 50.05
The molar ratio of 2H,0, and ©0, is 2.1 s0 we do 0.0552=0.025
The formula for Volume is: molar gus volme (14dm*) X Moles 50 0.025% 24 < 0. dm’

The mole ankt Chemicay formulag:

The mole-the Chemical Counting vnir:
"Ml = the symbol of Shortened form of more/motes
‘vsed to measvre umovnts of eements and compounds

The number per mofe: s-n‘lxm”Avogmdo constant
Downloagledafieo mnrechukes oddié@za.com



one mole of a svbstance:
‘hos a mass equw to its reiative formvia mmss in grams
- contoins 6.02 10" wtoms

Mmolar rutio: petween the numbtr of mofes of reactants tnsumed and the number of moies of
products generated in a Chemicol reaction

Motetvinr formuia and empirical formvlo:

molecviar formuin (reguiar formula): tells vs how many atoms of eath eiement afe in o tompound

Ethene: (4 Hg Y carbons
§ hydrogens

Empiricar formyla’ telis vs the simplest of most redvced ratio of atoms in a tompound

Y carbons Tt = | cabn = CH,
§ hyrogens = 2 hydrogens

Many ditferent compovnds can wil have the same empifical formyia

Exampie: (H, . Empiticat formvia MR 1Y motecviar MR1Y42 42 =3 (3H,
1y

Relative isotopic abvndance:
(opper-63.757-  Copper- 65 257
(63X75) + (65 X25) = 6350
190

Downloagledafieo mnrechukes oddié@za.com



Mmetals: Non- metais:

> form positive ions when they react Ladon’s form ions /form negafive jons

Y very strong metallic bonding = jower densities

S maneabdie L Brittle

3 condvesor of heat / eletricty S v

> High menting / builing points (transition metal)  “* 10w meiting and builing points

= |ysitovs Metals vs Nonmetals

“ sonotovs P ’\\@%
*Mmetwis tend to become more feuctive towards the = ——

bottom oF the Fable: e e

- Elements for down the table has lots of shens e Eﬂ“ﬁw“

Govtermust shen is reaily far from +he nveievs
= In ony atom, the positive nviievs holds the negative electrons in piace 5o it the eiectrons are
reaiy far away, the nucievs can’t hod on o them so strongly 50 the atom Will 1ose them more
eosity and form o pesitive ion

: : CHEMICAL PROPERTIES OF 57
Chemical properties of metals: METALS

S meta) + dilvie ata — sait + hydrogen gas

“3 metol + water — metal hyaraxide + hydroyen gas 1. THEY ARE ELECTROPOSITIVE.
_ 2. THEY REACT WITH OXYGEN TO FORM
“ meta) + Steam —> metal oxide ¢ hydfoyen gas METALLIC OXIDES.

© metar t 9Xy9en = metal ovide 3. THE MORE REACTIVE METALS REACT WITH
WATER TO FORM HYDROXIDES WHILE THE LESSER
REACTIVE METALS REACT WITH STEAM TO FORM
OXIDES WHILE SOME DON'T REACT AT ALL.

Only form metar sait i¢ mettd is higher than hydrogen
4. METALS THAT ARE ABOVE HYDROGEN IN THE

in_the reattivity series REACTIVITY SERIES REACT WITH DILUTE ACIDS TO
FORM METAL SALT AND HYDROGEN.

5. REACTIVE METALS WILL REACT READILY
WITH LESSER REACTIVE METALS. THE MORE
REACTIVE METAL CAN DISPLACE THE LESSER
REACTIVE METAL FROM ITS SALT.

Down| catleekies mneciukes oddie@za.com



vses of metais: physical properties

S Alvminivm:
—manvfacture of aircratt — 10w density
= manvfacture oF overhead electritity cables — Ww density, good elecical condvetivity
= Fovd Containers — resistance +o corsion

()
=~ Electrical Wiring — qood elecirical (ondvetivity and ductitity
Alloy Definition and Examples
An atloy is a mixture of chemical elements where the

Al l o“s: ! '} S primary component is a metal.
Lauie tan change the properties of a meta o mareit oy ()
harder or more vesistant to conesion — mixing it with eopper ) oty o

tin (5-22') u-:![ e : a Fiow (10 35%)
Another metml of noh-metan ./

Sterling Silver

silver (S.5%)

S2An Alloy is not just a mixture of metal Crystals, the gl

atoms of the Seconth metar form purt of the crystal
lattice

ATOMS in pure metal = arrunged in reqvinr (ayers:
= force mppiied —» jayers siine over eam other

. Allo
- moneasie ond ductite p— y
Orderly arrangement Disorderly arrangement

[T anoyed with sewond metal = different sized becos of same size atoms becos of different size

atoms

Metal aroms Mune the anangement of the lattice ifreguiar Smart alleys are able to
“distupt the Crystal \attice =2 stops the Iayers from Sliding  remember theif shapes

vses of anoys:

Aoy Properties vses
Brass (Lut2n) | streng, Stin manemdle instruments, ornaments
Bronze (vt sn) | very hatd starves, beis
staintess steel dves not fusk LiNe iron cur parts, cviery, suigica instiv-
(Fe + (v + Ni)




Reactivity series:

How to remember the Reactivity Series?

Please
Stop
Calling
Me
A

| Careless
Zebra
Instead
Try
Learning
How
Copper
Saves
Gold

Potassium Most reactive
Sodium
Calcium
Magnesium
Aluminium
(Carbon)
Zinc

Iron

Tin

Lead
(Hydrogen)
Copper
Silver

Gold Least reactive

potassium + coid water = potassivm hydroxide + hyarogen
S0divm 4 Cold water =3 sodivm hydroxide + hydiegen
Carcivm £ Cotd Water = Ccutvm hydrexjde + hydrogen
These reactions give ovt o metn\ hydfoxide becavse

its high in the reattivity seties and is mofe remitive
than hyarogen

Magnesivm + steam — magnesivm oxide + hydrogen
(opper cloes not react With hydregen becmvse it is below hydrogen in the reuctivity Series

Mmagnesivm + divte hydrochioric atid = magnesivm chlofide + hydrogen
3 bubbles fermed
Copper does mot react with dityie hydathioric aciol betavse it can% replace hydrogen

The more reactive a metai is, the grearer its tendency to lose electtons and Porm positive ions

AlVminivm: does net react Weu with oxygen in the aif
it had alfeady reacted — alvminivm oxide formed

a thin, tignty bonded (ayer

fhat protects the aiuminivm from Fucther Cofrosion

Why doesn‘t aluminium corrode?

Aluminium is a very reactive metal. However, it does
not corrode in the presence of oxygen. Why is this?

The outer aluminium atoms react with oxygen in the
atmosphere. This forms a thin layer of aluminium oxide on
the metal’s surface which protects the metal from corrosion.

Downloasledafieo mnechiukes odd e@za.com



corrosion of metals:

Chemicar reaction between ifon, water and oxygen to form the Compovnd

hydrated ifon (1ID) oxine Crust)
S 0vygen and water mvst be present for Tvst +0 occur =

i
VAN

3 Dring (usting, ifen is oxidised u

| Ar anD wATEn | [waares o s |

ilon + Water + oxygen — hydrated iron (TII) oxide Becmormronms

Barder methods:
“Rust can be prevented by Coating ifon with bariers that prevent the iton from coming info

tontoct with watef ana oxygen
= if the toatings are Wushed away of scrasched , the ifon is once ugain exposed to

water and 0xygen amnd Wil Tyst

Common burfier methods:
* brease

* 0l

* point

* plastic

Gatvanizing: the process of apprying o
protective 2mc Conting to ifon, to preveni
(vrrosion
S hot dip gaivanizing = Cleaning steel
and immersing it i moiten zinc to obtain a (oating: temp 450°C

exumples

=1inc~mMmore reactive thun iton
—2inc corrodes in prefetence to ironDOWN | ORGlEIEk{ED ManeEhUESS Mid 6@Za.COM



sacrificial protection:
3 Corrosion protection method in Which o more electrochemically active metal is eledirichily
attached 1o a 1ess adive meta
~ highly ackive metar donates €lectrons to replace these which May huve been 10st
dvring vxidation of the protetted Meta)
—reverts the protected metw batk o fts Ofiginal form, prevents it fram Corroding

A more renctive metar is vsed as o sacrificial anede by attaching it to steel pipes of
pvmp bodies:
=iton = cathode Which does not Corrode
~ onode - corrodes o provide the desired Sacrificial protection
“replaced periodically as its Consumed Otherwise the protected metai Starts
ireding

sacrifitial protection is vsed for Coresion protection in-

~ vndergrovnd tanks =Hvlis of ships Zinc anode Copper cathode
~water heaters = pipelines
= Above - 9ToVNd tanks

Advantages:
=low cost
—prowides protettion withovt power reguirement

NG power source s nesded

= simple instanation o

Lead wire

Disadvantayes:
= perisdic repincement of the anode
~increased noise 1evel

’, .' = S ;
Prowective:

Down|casleeafte nredures eid o@za.com



Extraction of metals:
S>Mmost metals are prodveed by chemical reactions from compavnds found in rocis
=if a meron can be extracted for profit fram compovads in @ rock — ore
105 of oxygen / guin of electrons
“YMost oles (ontain Metal Oxides — tu extract the Mmetwl fram a metar oxide — oxysen is
femoved

~Wwhen ai Metals are extracted , metan ions in the compovnd Qain elecitons to form
metal atoms = invoive

Example of ofes:
“haematite (Fe,03)
- bavxite (Al,03)
-gaiena (Pbs)

not imgortant

metnod vsed to extrack a metml from its ore depends oa the stability of its Compovd —
depends on the reactivity ot the merai:
T Very reactive metals (alvminivm) form stable ovides and Other Compounds
 Electoysis is Commonty vsed to extract
S requires o lot of eleUiriC Cvrrent t0 redvee them —rexiract the meta
= 1ess reacfive merwis (iron) form (ess stable oxides and other compovnds
L Redverion with carbon is often vsed fo extract
2 reqyires (ess eneryy 10 redvee them = extract the metal

Reactivity series Method of extracting metals

of metals from their ores
‘:C'::::.:, {: Extract through
met“s le‘s ’e.u’iw ﬂll'\ CU"W" - "dVU‘iW\ b’ (.’b'" f\:la]gncsium [ “l“""m‘l.‘l'*i* )

Aluminium J

(Carbon)

unreactive mefais = chemical reactions
Lo metais more reattive thaw tarbon onnot be reduted by 7 i

Iron | Extract by burning
Tin i with carbon
(athon et

Downl aaﬂ@da&é&maedueea@dlf@@ﬁza ?o m

Mercury

Silver l__ No extraction
Gold | needed!



Extruction of Iron from haematite:

iron ore, coke and limesione

hot waste gases

v hot waste gases The oxyaen mvst be removed Erom the Tron

— nitiogen + . .
Carbon digxide () oYide, Fe,03 to 1eave the iren behind

Blast
fvrnace

__steel ined with
heat-resistant
brick

hot air blast —— ~-+——hot air blast

-tap hole for slag
fap hole for ion

Raw materimis for the reaction:
L haematite:
~ contains: Fe,0;
= Funcrion: compovnd that the iron is extracted from
2 CoKe:
= Contains: C
~ Function® fvel, reacts t9 Form carbon monoxide
L limestone:
= tontains: (aC03
= Fvnction® heips 0 remove acidic impurities from the ivon by reatting with them to
form motten sing
S Air:
= (ontains: 0,
— Function: anow the CoKe +0 bvrn and prodvee heat

Downloasledafieo mnechiukes odd e@za.com



Carbon — more reattive than Fe so it can displace Fe from Fe,03

step 1. hot air (oxygen) reacts with the cone to prodvee (0, and energy t+o hemt vp the
furnace: 550°¢C - 850°C
Ces) t 0909) = (0 (9

step 2. mure cone is added to the furnate — redvees the (0, t0 (0 (a good redviing myent):
(Y% + Cs) — 200 (o)

step 3: Fe, 03 is redveed: jron CIN1) Oxide + Carbon —» ifon + Carbon diovide
2Fey 03 ) + 3( (9 = YFect 300 t9)
iron C1ll) oxide = redveed  Carbon = oxidised

In the blast furnance — 50 hot — (0 can be vsed instead OF C to redvee the Fe,03
iron (1) oxide + Carbon monoxide — iron + carbon dioxide
Fey03(s) + 300 ty) = 2Fe (1) + 300, (9)

Reactants are added Constanty so that the feaction does not stop

Removing impurities:
S Ca(0s thermaily decomposes 1o form Ca0: Caicivm carbonate — Caitivm 0Xide + Carbon dioxide
(a3 — Cal(s) + L0g(q)
= (a0 reacrs with silich impvrities in the haematite — produce siag Ccaitivm
silicare) = separared from the iron and vsed tv mane roud svrfates t cement:
(a0es) ¢ 5i02() = Casi0z
L3 nevtralisution reaction:
(a0 (metal 0%ide) = basic
5i07 (non- metal ovide) = acidic
Downloasleeadieo mneciukes odd x6@za.com



Reversible reactions:

“Ysome chemical reaciions are reversible

Equilibrivm:

-qute of forward reaction is eqval t0 the rate of the batKward reaction
= Concentrution of the reactants and prodvcts does not change

— This dovble afrow shows that the reaction is reversible

—10p asrow forwords reattion
= bottom Arrow back wards feaction
L both reactions can happen at difterent rotes

Exampie: NHyCl = NHy t+ HCl

beginning of remction’ contains lots of My Cl byt no NHy or HOY so the forward reaction

will be very fast
reattants tym into prodvits — forward reaction SI0ws down and backward (eactions will

be Wi the same Speed —> concenirution of reactants and prodvcts wint change anymore

= reaction is at equiibrivm

At equilibrivin. both reactions are stil happening but they effectively cantel cach vther avt 5o there
is N0 overail chunge in concentration

concentration constant ¥ they're the same

position oF equilibrivm changes: mare producis than renmms—'cwnibcivm lies o the rignt
mofe feactanis ond fewer prodvets — equilibrivm iies o the left

position can chunge depending on the Conditions
heat entovrages forwaid remcion

coolnt heo\raRRSlBkwiiT MewBGhU 88 0dd co@Za.Com



Cl9sed system: The reuctant or product Can not escupe the reaction mixture
the rafe of the reverse reuction

The concentrations 0f reactunts of prodvets - m -
afe no 1onger changing

OPEN SYSTEM CLOSED SYSTEM ISOLATED SYSTEM

The rate of forward reattion is equal to I I
heat * matter heat

position of the equilibrivm —» tens vs how far the reaction gues in favour of reactunts or
products -
- toncentration o prodvet greater thun contentration 9% reactunt in a reuction
mixture ai equilibfivm — position of equilibrium js to the right
—Contentrutjon of reactant greater than concenttation of prodvct —» position of
equitibrivm 10 the |eft

Ca oy = Calts) + (0419

shifting the equitibnvm:
TF yov chunge the Conditions of o reversibie reaction - Tne position of equilibrivmn Will shikt
to 1ry and covnteract the change:

= Catatyst does not uffect the positign of the equitibrivm

> toncentration of reactant increused — equilibtivm moves 1o the night (product side)
—Adding mofe vnbulances the equilibrium
= equilibrivm moves to the right — form more prodvets vntit the equilibrivm
is restored
Downl azsleeafied Mneeliukes edd ko@za.com



Changing the pressvre:
“* only uffects reactions where there is a gas in the Chemicu reaction wiin ditferent num-
bers of motes of gus;
~increasing the pressure —» equilibrivm moves 10 the side with iess
molecvies
= decreusing the pressufe —> equilibrivm moves t0 the sine with more moie-
tules . ]
increasing ———>

Nz t 3“2 ‘=“ ZNH;
— decreasing
> This happens becavse increusing the pressvre sqvashes the molecvies Closer together
—readtion mixture overcomes this by moving the equilibrivm o the vignt
to redvee overan nvmber of mojecvies

§ NH () . .
Q) | Increase in pressvre will
NH:

() @ inwease the temperature as
' well

increasing more  molecvies
pressure sqvushed

decreasing

O o9
® @) 5

pressure

> @
© ©) - () S) ©
forwurd reattion
@  © () 50 more NH;
ORPNC, © PO
@) @ (b) high pressure

forward reaction favoured

(a) low pressure

reverse reaction favoured

Downloagledafieo mnrechukes oddié@za.com



Changing the temperature:
S if a reaction is exothermic in the forward reuction, it must be endothermic in the
backward reactfon:
— decrensing the temperature — equilibrivm win shitt 10 the exvthermic
side — rejease heat eneryy and counteruct the change
—inureasing the temperature —» equiliblivm will shift 10 the endothermic

side — absorbing more thermal heut

higher gield & increusing temp
exv
ende

deweasing temp ——>higher yield

Heating hydruted salts:

heat crystals of blve copper (1) svifate — detompose 1o form a White powder

heat
Cv§0q 5H 0 () —= (VS04 (s) + HH0 LD
hydcated copper (1) anhydrovs Copper Q)
svifute Cbive) suifate (white)

— When heafea, the water of Crystallisation is 10st — [(eft with white anhydrovs Copper
) swfate
= (eadion js reversible when woter is added back to the White capper (1N svifute
L turns bive again
(v 304" 5H,0(5) & (us0y(s) t 5H0 (D

Another reversible reaction to test for water:
CaClz " 6H,005) = Collz(0 + 6H,0 W

hydrated cobalt (1) Chivride  anhydfovs cobait (1) chioride
Do e gasleicafieo mneehiukes Giecoza.com



Mmariing ammonia:

NH3 — Fertilisers, nitcic acid, nyien, expiosives
Haber process:nitrogen tombines With hydrogen at high pressvre und temperatvre

Sovrtes of hydrogen and nitregen:

©» heating steam und methane in the presence of a nicnel Catuiyst — hydrogen
(Hy () + H09) — (09 + IH, 9
methane steam  carban monoxide hydcogen

L nitrogen is extracted from the uir — 0xygen removed by reaction with hydrogen

@qas stream con- = < - ) wnreacrea nitroge-
taining nitfogen LT —> Cot::'ant n und hydrogen ure
T ol
and hydrogen en- Hy + Ny Condenser| retvined 10 the
fers onverter
«— Coolant
— in
@theg are mixed
and tompressed /
@ (Ompressed gus enters o @ Mixture — cooling chambey
converter with trays of ammoma condenses then is
iTon Cotalyst: removed

Ny + 3R3(9) = NH;319)

Readtion (onaitions explained:
> reversible reaction
3 yield: percentage of ammonia prodveed in the equilibrivm mixture:

—yiewd intreases with PRSIV ASTEHE Gndl R Ao MRIRLIRSMHAROHroFuE O M



side 50 the equilibrivm shitts to the right
“ high pressvee is expensive , fvel is expensive, W Strong vessel js @xpensive 30 pressvre is at
moaximvm 200 atmospheres
> forward reaction is exothermic = increuse in temperatvre favours the endothermic sive
=~ yield of ummonin detrease with increasing temperatvre
—teo 10w temperatvre will Cuvse the rate of reaction 10 bewome 00 Slyw
— compromised temperature oF U450°C —7 good yield with fast envugh rate of
reaction

SV IFUNC OCIA: industriar chemical —>alibasic acid

vses: 50, vses:
" paint ] dyes - plastics " preserving food
- (leaning metais -phosphate Fertilisers  -Fibres

- 59qps and defergents - other ferthisers

Acidic properties.

o reacts with metals above hydrogen in the reattivity series to form o Sait and
hydrogen gas

= reatts with bases (meta oxides/ hydroxides) 0 form a sait and Wajer
reacts With carbonates to form o sait, Water und carbon dioxide gas

munvfactvied by —> contact process
Raw materinis: swifur, air, water

Concentrated
sulphuric acid

»Waste gas

®

Oleum,

H3S,07
@ddjooRZa.Com

B Sulphuric

acid, H,SOy4

Vanadium(V)
oxide catalyst
450°C

Sulphur

Dry air

Converter Abso

Down| cagedsde

Figure 9.1 The manufacture of sulphuric acid, H,SO, through the Contact Process

Furnace




@spmg oF moiten suifvr — burned in @ furnace in @ tortent oF dry wir containing
oxygen = svitvr dioxide gas:

S + 0, (9) = S9,09)

an aise be made by rodsting swifide ores

@swfvr dioxide — reatted wilh excess Qir in the converter containing vanadivm (V) oxide
Temp: 450°

pressure. 2 atmaspheres

product: suibur trioxide:  250,¢9) 1 0,c9) = 250,(9) eXuthermi( reaction

(3) swifur trioxide — absorbed into 987 sotution of sVHuic ocid 40 form o thick liguid
(ajled OleVm Hz Sz 07

@omm mixed With u lithe water to moaxe contentrated 9$7. suifvric acid:
Hy$205 + R0 — 2H,804 )

Reuction conditions expiained:
L yiewd of svifur frioxide increases with an increase in pressvre
—pressvie of only 2 aimospheres vsed

—yieid of svifur trioxide very high even ut atmosphefic pressure
L exothermic reattion — yield decreases with incieosing temperature
same reason as Haber process

Fertilisers:
L plants need nitregen — maxe protein

- tarte vp nitrate jons: NO, and ammenivm ions. NHef {ons from the soif
> phosphorvs and potassivm @ise essentiml for plant growth

> Adding fentitisers replace the biendid | eremepini macoRcthieered E@RRA.COM



NpK tenitisers: fertiiisers tontaing nitrogen, phosphorvs and potassivm
—are made vp of compaunds of the eiements
= typitany inavde potassivm nitrate. KNO, and ammonivm phisphate
(NHy)3 POy

masing fertilisers:
< fertilisers thut contain ammonivm seits, nitrates and phosphutes are mode by
nevtfaising aqueovs ammonia with aclds:

NHyag) + HNO3 tagy — NHNO, (ag)

ammonia  nitfic acid ammonivm nitrate

3NHjtaq) +  Hypoy(ug) — (NHy)3 POy Caq
ammenia  phosphont acld  ammonivm phosphate

ammonia made by the Haber process
sufuric acid made by the contact process
potassivm comes from salts — prtassivm chioride

Pf ﬂ(fi(ﬂl!mmng ummonivm swfate fertitiser

@ﬁime ummonia wiih @ repeat titration

Step 1 Step 2

sufvric acid vsing \ Withovi indicetor
/ Sulfuric acid

indicotor Evaporation to obtain

solid salt .
/ (ammonium sulfate) @ PU\" the soition

Q) — ' ;\/, info_un evaporating
rewrd the burette | Ammonia i basin = evapotate
reading h K SOme woter = \eave
Neutralization to crystanise

Downloasledafieo mneciukes odd e@za.com



(op plant =2 do not grow well in acidic conditions
 farmers add lime 1o the soil to nevtralise the acidity
= lime t s50il — (oicivm hydroxide (aiKaline)
=00 much lime released ammonia from ammonivm sdits
~may estape as gas and losi from the $oil
1NHqtlag) + Ca (OH), cag) — WH3() + Callytuy) + 2H,0W
ammonivm catcivm ammonia altivm wuier
Chioride hyaroxide Chioride

Organic Cthemistry:
o Chemistry of catbon strvctvres, reuctions fhat (wroon - Lontaining compovnds do,
properties + reactivity

The study of molecuies that have carbon dtoms
tarbon cun form Y Strong bonds , catenntes (bonds 1o itseit), form lots ot difterent COmgounds

| This is w Lewis strucure , it ivsirates what aioms are
bonu
. C — (onnecied und they shaw wil ot the bonds and fone

wits of eiectrons in w motecute
| corbun

0rganic MOILLies Cun Mae carbon chains

Homologovs series: A qrovp o organic moecvies With similar chemical properties
- Fumity of simirar compounds with similar chemica propersies dve 10 1he presence of the same
funttionm grovp:

Coan atom or grovp of atoms that gives w compovnd purtituiar chemicur properties

Charaderistics of u homotegovs serief)OW N | OElE0LEED MonElkSE Bid 0@ZA.COM

Arconols-. CnHaniy OH
\ funcljonae grove



“have the same functionul grovp

-Some general formue

- Similar Chemitwt properiies Miuane. CnHant2
“display o trend in physitw properties A\tene: CaWan

Hydracatbon: Any compound thuts formed from carbon and hydrogen oniy

Formuiu ot organic compounds:

Oisplayed formuia — shows un of the wtoms und bonds in a mulecvie:

H o o Ho o
. I | I/
H-C-¢-H H-(‘.=%-H H-C-C-0-H H-cl-(
[ \
) HoH i H H o o-H
ethane ethene Rihano) efhanoic aid
Corbon — 4 bonds moletviar formuiac the formuia shuwing the number and iyges
oxygen - 2 bonds of different atoms in one mamecuie
hydrogen = 1 bond GHe  GHy  GHE0 (M40,

The prefix tels vs how many turbon atoms there afe in the Chain
Monkey Eat peanut Butter

meth-| ! methane (Hy ot~ ¥ [octune (gHis

eih- | 2 |ethane (pHy non- | 9 [nomane CqHao

prop=| 3 [gropane Mg (-1 10 [detame igHyp

byt - 4 bvtune CyHyo

peni=) 5 [pentune ChHn

hex - 6 |hexane (Miy

| hep-1 # lne Rdwn|azslechfiieo Mneelikes flde@za.com




structural formyioe: An anumbigovs (Ueary detined) desription of the wuy the utoms in a
moleCvie are arranged.

L Shows vs eath Carbon ulom in the molecvie

Ls hydrogen atoms und functionw grovps Whith tre bonded 10 euch Carban atom in he molecvie

= dislayed fomvia q |‘1 |;| \|1 H H \|1 H l‘l l;l r||
— Sstovaviu formvin H - C'('.' ('(' ~H H'(-(~(—|(-H H'|C°$'(|'0'H
| |
HH HH H H HHAH

(HalH, (M Gy CHyCH=CHOH  CHg CHy CH, O

Struciural isomers” Comgountls with the swme muecuiar formvia byt with o ditferent Struttvrm
formna
‘(atbon chain in alkenes and other organic Compounds (an be brunched

H

1- methylpropane butane

ﬁ—:r

H-
| |
H H

r||
~C-C-C-H
1
H

I—ﬁ—:

C-
l
H
not butune! carbon wioms are wvanged ditferently

“similar (hemitai properties bur dlitferent physical properties

"branched - Chain isomers have \ower boiting and meiting point:
= wien brunching, the svitace area of the mmecvie deweuse — forces of atituction
decreased —» mewting/ beiling point decreases

Al membess of the ainene hommgoxsnsc‘c‘ies with 4 or more w\;?nﬁml_rlns ih Q Chain®
forms isomers where the position [ O

’ PO e -c-=( H-C-C=c-C-H
ot the dovble bond changes [ !

\H H H
position_isumer Bbvnlcasieekdee mneeiuresauoeza.com
but-1-ene but-2-ene



How 10 draw ysomers:

Exampie: wiite ah the gussible somers ot C3Hz Br und nume them:

1) draw the 3 carbon atoms C-(-C B‘I
pwucing the bromine. (- (-E and  C-C-C are the same - | -bromopiopune
B¢
3) This is difterent: (- €=C = 2-biomoprogan
Br
ey
H- I( % % H H- s E I( H  There ure onty 2 possibilities for this one
H 8rH HHH

2nd exumple: write all the possibie isomers of CgHpp and name them:
1)draw the 5 Carbon atoms (-C-(-C-C

2)Compiete with hydrogen — pentune

~-x
T—-n—=

W-C-C-C-

-H

T > =X
L~ =T
T—r =X

|
H
Nt put corbon ok fne edge os it will be ihe same
instead, do' t-e-C-¢ 2- Methyl bvtane
Cc
This is wiso pessible. c-c:-c 2,2 dimethyl propane
C

Alkones:
Sofurated hydrotarbons — have only single tovaient C-C and C-H bonds in their srrvitures,
"o mire atams Cun be udded 1o their motecvies

generul formyia:  CnHant H H H HH H
H-C-H "'(-E_H H-C- c\ ¢~ -H
Physital properties: |_'| |-I| H r‘l H H

s tolauriess gmses, liggids or suiids DOW N hemikeich iEO Moredilii e oid kp@@a. COM



s fitst 4 members -»guses ut room temperuture und pressure RTP
< 513 carbon atoms —» \iquids

> more than |3 — sonds

L carbon <nain gels 1anger = bailing puint increase

(hemitur properties:

L» generaily vnteactive comgovnds exiept for combystion and substitution by Chisrine

-ne. atom J qrovp of atoms — replaced by another aiom Or groups of atoms
CaOn} feuct with acids or aikwiis

> bum with a Clean bive flame it there is extess oxygen ov ir present:
= foims carbon dioxide und waler:

C3Hg @ + 50;0q) = 300,19 + UH0 )
propane  oxygen  Carbon dioxide water

Not enough OXygen —> intomplete combustion — forms carben menoxide gus + black Seot

INCOMPLETE combustion | | COMPLETE combustion

‘Yellow’ warm safety flame 2 e g -
Blue' roaring and extremely
Will leave soot (carbon ra hot flame

particulates) on boiling tubes

Air hole closed

Air hole OPEN
less O, to burn gas

more O, to burn gas

-

Downloagledafieo mnrechukes oddié@za.com



L Alkanes dont ceatt with Chiorine in the darK

L+ Alkune ¥ Chiorine in bright sumiight —»green Color ok Chiotine disuppenrs

L UV tignt in sunlight provides the ucrivation energy for the reaction (Cotwiyst)
Ls Chiorine afom (eplutes a hydrogen tiom in the uikane

| '1
H-%-H t+ CQ-Cl —%H'('l,-H ¥ H-Q
H a

CHyt +  Clatp = CHztiep t+ HU
methane Chivrine  Chioromethune hydrogen thioride

L acdic gas Chydregen chloride) is produced — tuins dump bive litmus pager red

Ay

Excess Chivrine — substituie more hydrogen utoms
CHaCl £ € = CH 05t HO)
CHa Uy + Gz = CHO3 + RO
it enough Chierine is present, i 4 hydrogen uioms Can be regiaced by Chiorine utoms

(racKing alkanes:
same frattion we get trom the distiflation of petroteum are more usetui thun others
Crucking: breaking down [urger hydrotarbons into smaner, more vseful aikenes and aiKanes
O therman decomposition of mianes
L cutalyst is offen vsed
heut
GoeHyg —  Csfp t CoHy + C3Hg

decane C“B'ﬁs\;vr@md@daéﬁmmm“ﬁemmeza.com



hydrogen Can wiso be prodvced
Ry = GHy t W,
ethane  ethene  ydrogen

mvst be removed or
1. builing tvbe CLrutks
2.water goes Into tube

aluminium oxide
catalyst

long-chain alkane —
on mineral wool

delivéry
tube

A
s
water—_| \/" ( [ water

1) heat cataryst + paraftin

2 parutiin vagoyr pusses gver the alvminivm oxide

3) tollect the quses from the test tube

4) Cheen if the gus tontains uienes — bramine water test

Alxenes:

unsuivruted hydrotarbons — they have one or more C=C double bonds or C=C tripie
bonds, more utoms tan be udded to their motecvies

— first 3 aukenes. Col0umess gquses

T

oeneral formuia: CnHan H- %=E'H H-C=¢C- |- H
HH H
Alkenes tontain @ C=C tthene propene

w\\er? drawing , remember curbon Cun’s have more thun 4 bonds:
|

H-C=
1

H

- = !
H = Wiong: Downlaagleehiite fneeltikes maoaza.com

R



fest for unsutvrated compovnds.
£ agueovs bromine —» orange ol ¥ (e
— decolorite When mixed with excess hyuroturbon o B
= unsatvruied (Whene)
=remain the same —* Sutvrated (RiKaANe)

L—’disuppmrs ufter o while

L (omplete Lombystion produces €0, and H,0
(oHy tg) + 30,090 = 209, o + 2H,0(9)
ethene oxygen  (arben diovide warer

La steam (e tts with aikenes to form aiconols:
= hydration reaciion” hign temgerature (390°C) and Wigh pressure
Lasteum is ursed over S ot contentrated phosphoric atid Hzp0y
(2Hg t Hy0 25 (Hy0H
tthene steam ethano)
This is essentinily an oddition reuction U3 onty one prodvct formed

Addition reaction”two or more reuciunts wdd togedner 1o form onty one product
nydration is one examgle
Another: reaction of oikenes with bromine liquid:

GHy + Br, — CoHyBr,

ethene  bromine 1,2 -dibromvethane

Br fir
|
H'C\-‘-IC'H t+ Br-or ‘—"H-(i'lt"H
HH H H

one of the bonas in C=C breuks = anvw the bromine 10 be wdded
bromine toes not readt with sutvratkd Ly POlARR SHENGLAR R ETBIRIEH MK Ut @IZ B O M



Another’. hydrogen reatts with aikenes to form atkanes: hydrugenation (emttion/ redvction
reaction
> 60°C in the presence ot u nitkel tatuiyst:

nickel 60%

CZHL‘. t Hz — QZHL
tthene  hydregen  ethane

CHy
Fossil fuer cour, petroteym (trvde oil), naturm gas —> (antain Nydrotarbons

pettoleum: A mixture of many types ot hydrocarbons witw different carbon chuin iengths
Fractionn distination- vsed 1o separute the hydroturbon motecvies in petroteym into gravps
thut have simfiar boiting points Cractions)

Froction:. contains nydrocarbons with @ Certain range of catbon atoms — muny ot them are
vsed o3 fuers

Understanding boitings-

Example. merting point =70°c  Beiling point= 361°C

mewting point: femperature when the substante tan tvin from solid 10 tiguid
boiling point: femperature wWhen the svbstunce can tum From Iqvid 10 gus

Chain lengih progerties.
Lo 5hort chain fenqth — low beiling goint ws Chein 1ength increwses, the higher the boiling
point
Lathe tonger the chain fength, the Wigher the vistosity (thickness):
*Vistosily Con be bad as it can block vp the pipes
s Shorier the thuin, the hiyher the flammability

Downloagledafieo mnrechukes oddié@za.com



Fractionwy distillation:.

% ome ure interchunquble under 40°C

Fractionating
column

—
don't remember l-ﬂ—ﬂ—
the boiling points ﬂ ﬂ|

40-100°C

} | s0-180°c

B 160-250°C

250-300°C

Petroleum
(crude oll)

—

350-500"C

Furnace

Residue

Appuratys: boiter, fructionating tomn

Steps:

Refinery gas — bottled &
as gas for heating

and cooking

Gasoline — fuel for cars (petrol)

Naphtha — chemical
feedstock (for making
chemicals, espedially plastics)

fuel for jet aircaft

| | ,f. ~_ Kerosene (paraffin) - j

and heating

" Diesel oil (light gas-oil)
— fuel for lorries and

tractors “

Fuel oil (heavy gas-oil) — fuel for power
stations, ships and home heating

e

Lubricating oil -
lubricants, waxes
and polishes

Bitumen — making
road surfaces and
sealing roofs

1) crvdie oit is heated in fhe boiler vntit ul hydrocarbons evapsTate
2) e 0il is pumped into U (olvmn = gets caoler fowurds the top

3) trays 90 vp the Column fo Cotth «QWWIMMWWWchom



btk down

4) 10ngest Chain (engths have higher beiling points, so Condenses neur the bottom

5) Shorter thoin tengins huve lower boiling points 50 need 10 be tovled mare to Condense,
therefore they (ondense neurer the top

b) froctions ure dravn off and Stored sepuratery

Organics 2.

Alcohots: p Chemital property
Homolegovs series: ~OH funttionw grovp

names end with -0

genera formvia — CnHant1 04

L L S L R R A
J
H-C-0-H H-C-C—0-H H-(-(-C—0-H H-C-C-C-C-0-H
I | 11 [
H HH HHH HHHH
Methane| tthanol propanol bvtanol
(Hy0H (2H504 (3H, 04 (4Hq0H

properties of alcohol
= tiammable:
=~ can vnderge compiete Combustion in air:
Alcohe) + oxygen —2 Carbon dinxide t water

1 solvble cun dissowve in water to form o sowtion wWith a nevtrm pn

—can be okidised to form @ Carboxylic @Cid:

H - [
Lo oxidise /i
H-C-C-0-H — H-(-C

| I Nae
H' H Downlomslefstke mnecureseide@za.com



vses of aiconol
—2qoed {vel us they cun vndergo Combustion — retease Loty of energy
2 solvent in indvstries — often vsed (nstead of warer as they can disselve things

water can't Color colorless

Odor they have faint odor (alcoholic odor) except
glycerol which is odorless.

Solvte \ Solubility completely miscible with water.

Selvent Flammability flammable with blue, non smoky flame.
State liquid except glycerol which is viscous liquid.
So0\utlon
Acid-base neutral
properties

Ethunol: n| ||1
molewiar tormuia. (otg0 Oispiay formyim: H-C- (| -0-H
stevatvral tormvia: CHyCH, 0H Hl H

L= (olorless liguid that boils @t 3§°C > bvrns with a clean bive flame in excess air —
s mixes With water turbon dioxide + water:

C,H50H 30, =200, t 31,0
Can be manviactvred from: HyPoy
s ethene: steum + etheve v high pressure und femperatvre + phosphoric acid cataiyst
= giveose: fermentation

vses’,
= perfumes, other cosmetics
= Making Chemicais —rmare esters — food $lavevrings

oxidising ethanol: -

o al . . p y s
3 (an be oxidised to ethanvic acid r'g 8 'ﬁ

Ethanol o

Dovidation in the air: onuy in O PrreRICERTbRgIED MneeltIkes 0 k0@ZA.COM



Acetobacter: grovp of bacteria present in the air and 00 surfaces
> ethonol exposed in the Gic — enymes from bacteria Speed vp
the Conversion of ethanel to ethanoic acid
CGHs0H + 20 — (H;C00H t H,p0
ethanor  Oxygen  efhaneic Uil water
This feaction mornes vinegar &

electric heater '::&2;“6
i n
is a lot safer !!! REFLUX
condenser
its a good idea to
add anti-bumping
vigter granules to the flask

N~ round bottomed flask

stand

2) oxidution vsing ucidified potussivm mangunate (VI): o
Potassium permanganate k"90»« oxidising agent
‘heat ethano) with potassivm manqanate (v and switvric acio
. - . . (m‘ ‘f.
-flask with condenser in uprignt position — refiviing 4

organic compound
+K,Cr,0,+ H,S0,
PD5 (c}doch
Oxidation of an
organic compound

with potassium
dichromate(Vl)
He and 25%

_ 7 ﬁ"‘ sulfuric acid

L prevents Volatite aicohor from escaping

Chemical reactions ore caruiysed by enzymes:
s uork best at 25°-35%
Cliving drganism
s Bacteria t yeast — prodvee enrymes — catalyse fermentution reactions in organic
materias

the breattdown of organit. materinl with effervescene (bubbles) and the release
of therma\ entrgy

Fermentation of qivcose (sugars):

Dodd meist yeast 0 flask of warm glvcose sowtion
2) share the sqvtion — yeast svspended in Sowtion ciovay 100

3) leave flask aiome — reep warm for 30 minvies

4) povr the gas from the Hask into a beiling tvbe containing limewater — turms mitky dve to
the presence o (0,

rate. decrease — ethunol Kins yeas, qubRQWid GERSlBIEL{ED MAneElUESS (id e@Za.COM

A rade is fust = high temp, more yeast present



7 ~9bwredin

here

Cotton wool bung

Conical flask Boiling tube

Glucose, water and yeast Limewater

0, X0, ~—
yeast

conditions: CeHigdp — 2(zHg0 + 200,
* anwerobic respiration giveose ethanoi  carbon diexide
- temperatwe 0F 25-35°C ethanl is sepacated fram the reaction mixtvre
- nevtral p by fractional distination

Advantages 0% fermentation compared to ethene ¢ steam:
< simple methed

< low temperature required — reiativety 10W eneryy input
“» V5@ renewviable resources

Oisadvantages of fermentation tompured to ethene + steam:
Lauses a batch process — stact again from the beginning
L 510w rate of reaction
> Ethunel needs further pyrification by wistination
Iatm = 100Kpa
L hydration reaction: high temperature (300°¢) and high pressure (b:omemM)
= addition reattion
<> steam is passed over o Catmiyst oF concentrated phosphoric acid Hypoy:
CoHy t Hy0 iliad CyH50R
ethene  steam ethane\
Down|ozsleekfiee mneeiukes edd lo@za.com



Advantages of ethene + stcam (ompured ty fermentation:

> A Continvevs process — ethanal t tihene + steam (emoved and repined (Onstantiy
< fast cate of reattion

= prodvtes ethanol of high purity

Disadvantages of ethene t steam compared to fermentation:
< ethene iy made from @ non- renewuble resovree

= more compiex method

> needs high temperature and pressure — high energy input

Carboxylic acids:

~CO0H fnctiona) grovp

“rnames end in ‘Anvit acid’
general formvia: (nHant COOH

0 0 HH 0 HH H 0
/l /) /] [ /]
H-( H-t-c H-C-C-C H-C-c-c—c\
No-H A o A Noen dan oo
methunoic acid ethanvic acid propanoic atid butaneiC cid
H CooH (H3CO0H CyHs LOOH C3H, CoOH

“Sall acds — react like ony vther ucid
—weats atids — don’t fully jonise Colissociate)
~ muiecvies don't il reiense their hydrogen ions
ionised version’
(2HsC00 = CzHgCOV" t K
dont rereuse S negutive ions that they form have
all hydrogen ions names that end in ‘Anvate’

propaneic aca — propanoaie +
ownlaaﬂ/eldaaﬁre@‘n,aﬂu@ea@darcﬁeza.com

P Acd

Proton

@ Negative
ion

Strong acid Weak acid



Chemicar properties ob carboxylic acids:
1) carboxylic atid + meta) carbonute — suit + water + carbon dioxide:
ethanvic ucid + sodivm carbonate — sedivm ethunoute + warer + tarben
divyine
2(H3 C00H + NagC03 — 2CH; COONa 4 Hy0 + (0,
This comes first
2)carboxylic utid + metal — sait + hydrogen:
ethanoic atd + magnesivm — magnesivm efhunvate + hydrogen
2(H3 000 + Mg — CCH3C00); Mg + Hy

3) curboxylic acid + ainli — suit + water:
ethanvic acid + sodivm nydroyide — sodivm ethanoate + woter
CH3CO0H + NaOH — CH3CoONm + Hy0

polassivm mangunate vin

Alconol is oidised . aiconm + oxidising agent Coxygem — carboxylic acid

Esters.

= -co0- functionat grovp somewnere in the middie of the muiecwies
= tend fo have preasant smeiis — “Sweet or fruity’

S volutile — Rvaporute eusily

< commonty found in perfumes and food fiavovrings

\'ﬂ\\u anoute

carboxylic atids  aitohol aiiomen torbonylle ucid
(N

1) maxing ethy) ethanoate — H-(l-t\ 11 H CH3 CO0 (o Hs
H 0-C-C-H

Downﬁaﬁﬂ/adaéé@mne&ummmeza.com



NAME OF ALCOHOL NAME OF CARBOXYLIC ACID NAME OF ESTER

H o H H H o
(/i [ |/ HH
D HR-C-C t "'%—C,—o-” — H-%'C\ - t H-0-H
I - -C-C-
o U gy o 07C-C-H
H H
ethaneic acid  ethunol ethyl ethanvate water
C(h3 COOH (2HsoH (Hy COVCq g H,0
“Acid catalyst: (oncentrated svitvric acid Hy S0y _
__—ester \WhK
H 0 H H H o
1y 1| (/i H H
3) k-C-cC t H-C-C-0-# — H-C-C R T t H-0-H
| Yo-n I I No-c-c—y
H H H H L
HH
ethuneic acid  ethunol ethyl tthanvate water
(R, CO0H C2Hs0H CHz CO0CqHg Ha0

— carboxylic acid 10ses OH | forms Hy0

> Altohe) toses H

= -(00- in the middie, catled ester grovp / ester inKk — LinKks together carbuxylic acid and
aicohol

Crwhen naming: 'yl is for the aiconot, ‘anoate’is for he carboxyiic acid
metnanst ¥ progansic acid — merhyl propunoute

croL —— e . é esters have characteristic
i o-c-C-n sweet smells and are used as
HiH = food flavourings.
BUTYL METHANOATE 1
BUTANOL METHANOIC ACD H—C,o HHHH They are also W|d€|y
Y0=C=C—C—C-H d I
T SRR used as solvents
PENTYL ETHANOATE
H O and as plasticisers
PENTANOL ETHANOCIC ACID H-C 6 HHH H H
v o-cPDownl pagle kSS.0dd le@za.com
HHHHH




AlKene: porymer

PQIyMCISZ [atge moutecvies mude from Muny smail moretvies culied Monomers

porymerisation: process ot joining hvndseds or thovsands of monomers together to form poiymers
identifying porymers:
e sman section thut repeats:

potypropene
(Hy

~>

TN =T
|
T—0C—=
|
T—r~—=x
\
~
=
«w)

s
g

|
E -r—2T
{
T =N
]
0=
T—N—
)

repeating monomer

n
me many repeating vnits in the porymer

T==T T=MD-==
]
T—0O-3
“

S ysed cvived brackets — bonds coming throvgh
the brachets

Mmeting + boiling points:
L (Ovalent bends — strong — high temperatvre to breax
rintermotetviar forces — wearer than covaient or ionic bonds
=lony porymers — lurge svrface area — fofs 0F intermolecviar forces
S require high energy
L ower meiting + beiting points thun giant covaient
Lo higher melting + boiling peints thun simple Moteciar svbstances

potymers ave generally sofid @t room temperatvre

Downloagledafieo mnrechukes oddié@za.com



plastics t disposal:
“—>type ot potymer — can be movided
vsey: hotties, buckets, rapes, drain pipes , clothing
~Mmony are non-biodegradable — not broren down by MILrOOrganisms

“ong chain of hydrocarbon —» resistant to hydeoiysis: breax down of campovnds by water,
atids or aitais
=build vp ~ blotn druins — flooding
= Kill widlite — trapping /entangling — blotning digestive system
= fioating on the svrfuce of the water —block svnlight + oxygen

Solvtion:
> and fin sites. vse yp land thot covid be vsed for agricvitvre + hovsing
<> Bumn them: reiease thermal energy — provide electricity / heating
*30me plastics prodvce poisonous guses when they burn: PVC produces acidic
hydrogen chioride
*jome nitrogen containing plastics preduce toxic hydrogen cyanide
*some produce dioins

< recyciing: metted + movided
< Biodegradabie: Can be broren down by bucteria in the soil

porymer maxe plastic botties
Srmat toremovid + miX with other piastics — carpets
= hydrotysing poiymers to its monomers — higher grade plastics
~ munomers re—polymerised — mare food Containers

Downloagledafieo mnrechukes oddié@za.com



Addition potymers:,
7o name: pvt the name o the monomer inside bracets and put “poiy’in front:
poty Cpropene), poty (thivroethene)

An oiiene: corbon - carbon double bond — vnsatvrated
“>covble band can breat into @ singie bond —e aNOW the Curbons to furm new bonds With

something else

Can be drawn in 2 wWays.pfepene and poy (propene)

CHsH (s 0 (s H CH, H CHy H tHy H  Continvation bonds
1 bl I 1 A I
CEr T T e
|
HH HH HH EEEER
Chunge dovble bond to
Chs c,"”: singie bond
n C|=$ — C"(l bruckeis thvough bonds
H Ha/
‘ 1

Vnit repeats n times

Equation for ihe addition poiymerisation of butene:

H CHsg H (H

| 1 [
nf| ¢=c¢ — ?'I‘-

HOW W/

porymer 10 monomer — hyduoiysis DOWN|O@0lEIELEED Monetukes (ld ko@Zza.Com



Cvndeﬂmﬁm polymtﬂ' Conditions: pressvie + cutaiyst
> mgde vp of lots of individval monomers
= monomers reatt fogether to form the polymer + another prodvct
(water / hydrogen chiofide)
“rinvelves 2 different monomers witn ditferent funttional grovps

0
0
Dicarboxylic atid monomer N¢-——- ! Coatains 2 dicarboxylic grovps
/ \
H-0 0-H

Diol monomer 1-0-CJ-0-H Contains 2 wlconol grovps

Diamine monomer — contains 2 amine yrovps

colored rectangles = the resy of the molewie

pou,emrs‘.
PET
types of momomer: Dicarboxyic acid t Dio)

ester 1inKage is formed

o

0
] I\
-C3-¢-9-H + H-0-C1-0-H

1
$orms u wuter molecvie

H-0-




0 0
] |
H=0-C-CJ=C=9=[C_1-0-H pimer — two monomers (ymbined

Show fepeating vnits:
continvation bond

0 0 0 0
i 1 il 1] J
l:H)-(-I:I-c--v-|:|—o-lil —(--¢=-9-3-0—
Remove 5 they Can bond fo oOther wnits
f 1
|
“rfotms another wuter molecvie (-J-¢-9-C3-0

Jummary. Dicarboxylic aeid monomer + Diol monomer — Candensation petymer + Water
(potyester dve 10 ester link)

0 0 0
Q I I N
n /C-|:|-c\ tht-0-33-0-H = T+ C(-C3-C-0-C33-0T% 2nH-0--0-H
H-0 0-H n
Example: o HOH ﬁﬁ |1| q
0 (| “h-~
Ne-/ 4nHr0-C-C-0p — C-C-0-(-C-pf FUHOH
[\ 1| |\
H-0 0-H HH HH /n
ethanedioic atid erhuneniol
- T

Il Il
n HO—C—m—C—0OH + N HO——OH

=1

a dicarboxylic acid a diol ke PET Cips
e Spwoing
8 ¥ - el -
‘EC_-_C_O—-—O} + 2nh H,0 Falicn -
a polyester water

Down|casledafiee mneciukesodd e@za.com



Ny

1ypes of monomer: Dicorboxylic acid + Diamine
amine: ~NH, functional grovp

amjde linkuge is formed

0 0
il 1
H-0-t-C3-C-0-H ¢t
0
I ]
H=0-¢-3 t'l}l ‘amide tink’
H
0
N !
-O-C

oty

AMino acids and proteins: Te monomers whitn reutt fogether to morte
proteins
e have fhe umine CNH;) and Carboxylic acid (-COUH) grovps in Common
(aming grovp) (Carboxg 1 grovp)
H
|
RN
N RN O-H
joined fogether by central carbon
‘R’ Chunges depending on whith aminy atid it is
Downloagleehiee naneehukes Gido@za.com



= Amine oacids cun join together throvgh condensation feuctions

H 0 H o
|/ ('
H-N-C~-C + H-N-C-C
1\ [ Y
H R O°H H R 0-H
produce water
H 0 H 0
R/ (/|
H-N-(C-¢ + H-N-C(C-( + H-0-H
{ | \
H R 0-H
H H o
[ v
H-N-C C-C
iR \) -t
Amide link
. H 0 H o H oH H o
Exampie: ol A R
H'I}J'CI'C-O'Hfhl}ICCOH-’H{VCIC-NCCOH’rHOH
H H H l H H
H- Cl H H-C-H
H h

There is no reguiar repeut ynits — amino acid residve is ireguiar
proteins are natvrul polyamides

Ame link

Amine ¢ Curboxylic acid
Downloasledafieo mnechiukes odd e@za.com



Environmental chemism,-.

tomqosiiion of tiean air-

= 2’/ of Clean aif Niirogen — F§7- oF clean uir
needeq for: “unreaarive qus
~ Lmbvstion —510ws down burning ¥ witing
—-r\m(ng
— fesgiration

I’k =*agon and other guses: 9.047. of wir is carbon dioxide
water vagouy = 1. = 4/- of the atmosphere
air around Vs aiso tontains , uifur dioxide and nitrogen oxides

Rir poviants and their eftects.
dust purticies and smoKe that ure harmivt

Fossil fuers:
L tonfain hydrotarbons — burms in excess air 10 prodvie C0; + Hy0
bumn tompietely — compiere Combustion

hydiotarbon + oxygen — carbon diexide t water
Crincrewed concentration of carbon dioxide in atmosphere —* globul Watming — Ciimate
thunge

corbon monoxide (0"
Lot enovgh oxygen fo bum  carbon- centaining fver compietely, €O und Hy0 wre formed
~>s00t s wel: incomplete combustion
> foxiC gus:

= Lumbines with huemoglobin in fed blosd cells

= prevenis oxygen fom binding —* stop respiration
L (olotless With no smeit

Down|czsleekise fneeliukes edd e@za.com



porticies.ting purtities o solids present {n the air
L (an ger into the lungs — into the bivod
L intrease respiratory problems — cavse tunter

methane CHy',

L formed by the decomposition ot vegetation
L wWuste gases when animus digest their food
Ly inciense globu warming

oxides of nittagen, suifur divxide S0,
Wradid tain
e nitiogen oxites from car exhuvsis — photochemital Smog-
~3mog — smoxy fog that cavse irritution and inreased respifatory problems
Ls nittogen oXides — react with oxygen in the aimosphere — with sunlight — form 020ne, 0;
L 020ne —» reatts with vnbumed hydrotatbons from the veniue exhavsts = photothemican
smg
“enitrogen OXides —hamm tungs and cavse bremtning diffituities = maxe usthma worse

(0, in the atmosphere:.

Ways that carbon dioxide qet imto the utmosphere:

> Comgiete tambustion of ctarbon - containing fyers

Larespitation-
Colply t 603 = £C0, t bH,0
giveose  Oxygen  Carbon divxide water

L [eattion between Geins tnd carbonutes: atid rain reatts with Curbonate roCKs
Calugesy t 2HNO; tag) = (a(NO3), cugd t Hy0 () £ (0, (g

culcium Carhonate nitri atid (oltium nitrate  wuier  Carbon dioide

Downloagledafieo mnrechukes oddié@za.com



2 therman decomposition of cavbonates.
heat
Calo3) — (a0 + L0,
(aicium tarbonuie Cortivm OXine tarbon dioxide

(arbon dioxiue removai from the atmosphere: opgusite of
photosynthesis®. carbon dioxide ¥ wuter — givcose + OXygen fespirution
bLo; + 6H 0 — (pHp 0y + 60,
tocbon dioxide wWuter  glose  oxygen light is needed

thiofuphyll, the green gigment in grants acts as @ catuiyst for this reuction

Carbon Cycle

Sunlight CO2 in the
l atmosphere

Photosynthesis
by producers Fossil fuel
Plant combustion
\respiration

Animal
respiration

Carbon fixation

by consumers

\Decomeosition



Greenhovse guses:

9us thut absorbs thermuy enerqy, Stops thermul energy escuping into spmce

o (arbon dioxide C0,: from buning fossil fvers in power stations
—emissions from Vehitle engines
Lr methune CHy: from (atiies during digestion
— decomgosition of vegetution
L (Vitious oxide N,0° from vehicie, uir Crutt engines
Lo Sultur dioxide 50, from fossil fuels, (ousting svikide ores

lowering the amount of greenhouse guses:
L decrease the use of fossii fuets
Lrdevetop more effitient fvels

L plunt more trees to absorb Co,

© redution of livestotk farming

The greenhovse effect and globw Warming:

Natural Human Enhanced
Greenhouse Effect Greénhouse Effect

) vitraviotet rays from the sun get through the
Earth’s atmdsphere
2)tays hit the Earth's surface

> absorks the fuys  heuts vp
3)Thermu) energy is trunsferred From the Eurth’s
surfuce ws infared ruys

(an be ubsorbed by greenhovse guses

4)some of the thermal eneryy is re-radiated back to the Earth and some estapes into space

giobal warming. more thermar energy i re-radioted back to Earth and less is 10st to spuie
Downloagleekfse mneeiukes edd e@za.com



Redvting enviconmentw poilvtion:
Reduting Juitvr dioxide emissions:
wssing it 1hrovgh @ spruy oF carcium oxide/ curbonate/ hyduexide in water
tie gas deswifurisation-
Calty + S0 — Casozwm)
aitivm oyide svifur dioxide Caiivm suitite
taicium svifite — reutted with it + waver fo form caltivm suitate
k-’mmter\murcl
= maning svituric acid
= vsing 10w - suifue fuels

Reducing oxides of hitogen:
\> farmed in tar engines
Catulyiic converiers: fitted 10 w tar exhavst
© 7 exhuust goses from the tar engine —assed through &
\ % \\ " tnuneyomb’ in w Catuiytic tonverter
P S surfute covered witn a thin layer of (ulalysy
made of platinum/ Thodivm/ putladivm

P 3 quses react on the surfuce of the cutaiyst

N

\

tonversion of nitogen Oxides to nitrogen:  TNDw — Ny (9 10,19
INO, W) = Ny (9) + 20, (9

conversion ot tarbon monoxide to turbon dioxide: 2(0(g t 05¢q) = 200;(9)
Overun reactions: ZNO0cy § 2(0(q) = Nyt + 200, ey

TN, 4LoLp = Nt 400,
Downloagledafieo mnrechukes oddié@za.com



(\eun water:

0issorved oxygen:

L>rapidly moving water svih us fust-flowing rivers und mountuin Streams contuins mure
oxygen than lates and ponds

L>umount of 0, in Water depends on temperature — Watm wuter dissoives (e35 than coid

water pvriﬁwtion

. SCREEN TRAPS LARGE MATERIALS‘

P P ]
/ | LLIKE PAPER AND STICKS ‘STORAGE’

CrunP] CTANK
Vo HENE SEDIMENTATION v
Iéf /| TANK \

WATER INT> B&, . . .. L {
o'’ % %" ‘
:'.:: '.:: \ L ‘
"Z‘.'x'./)\ﬁ'." \ . LTO HOMES
i | : AND >
| COARSE =— Il FACTORIES
FILTER ——— W crome)

/|

o

SEDIMENT | " (CHLORINE
/ ADDED

FINE FILTER OF |
GRAVEL, SAND |/
AND CARBON
(CHARCOAL) J

Fittration:

= Wuter gusses throvgh metul screens Which coulect 1arge objects

= waier passes throvgn @ filler made of sund and gruver/crvshed C0al —*(emoves uny smuu
insoluble particies

Sedimentution: partities OF sotids (50l purticies) fan to the botom s they're denser thun
Water

carbon:vsed 10 remove bad tastes and bad odovrs

chiarine: Kin baderia (wierination) DOWN | catleeadeo Manechiukes @dd e@za.com



Water pollvtion-
potivianis.

- metd) Compovnds

- sewaqe and harmful microbes
" Nitrates and ghosphates

" plastics

Grovnd water — dissove compounds and femove them From the Soil = leuthing
= poison uyvatic animals
—qer intv drinking wuler

unireated sewage tontaining harmfvi microbes
fertilisers — evtrophitation

prastic in e ocean:

ham aquatic ufe:

= plastic nets can trap wnd Strungie organisms

= hurm digestive system

— plagtiL trapped in gilis — oxygen Supply decreases
= (hemicals cwn be poisonous

= ting pattities can get info {he bivod stream

Down|oagledafieo mnrechukes oddié@za.com



stutes of matter:

SOlids , liquids + guses:

S0id: particies ure in fixed orrangements — partives vibrate acound in fixed positions
“little Kinetit energy
- Strong forces beiween them

liquid: mote widely spated apurt —not tovthing as myth
-intermediate forces between them
-Nibrate more
~dont have fixed gositions

9us: partities are further apart
“Jarge amevnts of Kineti energy
-0t in fived positions
“weak forces beiween ihe particies

Conversions between the states of matter

0N — ligvid = meiting partities have different Kinetic energy

liqvid - solid = {reezing L particies with the must amownt of Kinetic energy —»
ligvid = qus = evaporetion evagurate first — remaining garticies have \ower Hinetic

9as = liguid = condensation energy

heut gas — partites yain eneryy Closed container — condensation + evaporation octvr simuita-

move faster~ hit the walls more often  neowsly
< increuse in pressure

Compress gus— ressvre {ncrease — pdetQMin el Gk B RovRMIESAMId oAZA.COM



Heating + cooling qraghs

They summarise:

How the temgerature of u substance thanges When enerqy is transferred to or awuy from it
“where Changes of state occur

Healing: energy is transterred 10 the svbstance — Kineiit energy of the molecuies increases

covling: energy is transferred away from the svbstance C(dissipaie to the svirovnding) —
ninetic energy ok the molecvies detreases

Heating:
"enerqy tronsierred to a solid — tempecature intredse t pattities gain Kinetic energy— vibrate faster
-tempeceture reaches metiing point
energy teansfered is now vsed 4 qvercome the intermmecviny forces of
udiraction howding the particies in theic soid stivctvre:
= temperatute stops increasing
=Meiting — continves vntil Ol the partities huve reuched the tiquid
state
" More energy added — temperature of the liquid intreases — purticies quin more Kinetic energy—
Move faster
-femperoture ceaches
L’!Ml“ fransferted is now vsed 40 gvercome the intemorecviar forces of
aftraction howling the pacticies in thei ligvid strvcture:
~ temperatvre stops increasing
= — (ontinve Vntil all the particies have feached the
gastous stafe
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Heating Curve Cooling Curve

boiling

point o boiing ~ '

melting forees o} atiraction s
meltm’; /S ey inease

......... ’ the ninetic energy

\, Gas
\,condensation

...................................

/" S inueuse Hinetit
© Solid  tnergy freezing

point

Time (s)

Cooling.
" process — repented backwards
—>energy is transferred uway:
— Qus—tums hack into liyid = condensaiion
= liguid ~ fvins back into sonid — freezing
"energy transferred away from o gus —>temperature decreases— puttities 10se Kinetit energy + move
Slower
“temperutvre of the svbstante ~» rewdhes its boiling point
S enecyy transterred away from the substunce =
faren fiom the energy vied fo overcome the
intermotecviar forces of atiraction
=~ femperatvre Stops decreasing
= puiticies suctomb to fhose intermorecviar forces
of attraction = heid 1ogether in their quid
stivture — tondensing — tentinve untif un
The partivies have reuched the liguid stute
“energy trunsferted away fiom a liqvid —{emperature decreases— purticies 10se KinetiC energy + move
Slower
“tempetutvre of the substante = reaches its
S eneryy fransterred away from the substance =

Downlomeeitimifg tapeieensieinais. com



intermorecviar forces of attruction
—temperatvre $tops decceasing
= puiticies sviumb to those intermorecuiar forces
of attraction —* heid 1egether in theic solid
Sttveture —>freeing — continve until wu the parsi-
tes have reuthed the solid state

equation that Shows Whith atoms/ions in a reaction are being redvced 1 oxidised
Lclt Mo — NoCl U

Step 17 wiite the formuia of au ions/atoms
Ut ¢+ Q7+ Ne — mafrerru
utom §0 no Charge

step 2 deiete the formviae o wny spectuter ions
pectator ion = an ion that is noy OXidised ur redvced dvring u feaction
= charge Win not have changed

Wt + o2+ Na — matepeql
Uty Mg — naty i

Hu = Rt Q- Jinny
CH C00H = HY & ent00”  weay

Cuddy - Hedo  hydrated
Cogper (n)
Svitute

Down| ozl eypnectuwng @i oaza.com
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Effect of temperatvre on o tixed vowume of gus:
‘Hiyher temperature — higher Kinetic energy — increasesh pressure
-Lower femgeratvre ~ 1e55 Kinetic energy — 1ower gressvre

Diffvsion: The random movement of garticies from an area of high tancentrution 19 an area of low
Contentration
"pussive process - doesn’t require energy
concentrations ave high

ammonig hydrothiorc acid either end of the tube
Chemicut reuction
u m fanes plate
m '.'1_'\: ho0 & o W, T . (D g
- particies sturt
1.0 Aifh‘se catlon wool snaked
cotton wool soaked in hydrochioric acid

In equsous ammaonia

 ammonivm Chivrige is formed — white fing

Crotation 9% White ring teus us how quitkly ditfusion is happening
=ting forms much Ceser 10 the HCI —» ammonia diffused further + fuster
= ammonia hus o smaller M¢

Atom’. smullest partitie of u substunte thu tan exist

Element: (ontins only one type of atom - Can't be spiit by any Chemical means
Compound:we UF mare elements chemicaly combined |~
Mixfure: CONtains two OF more elements or compounds | @ ®@ %
not chemituly combined o .

Atems of the slement argor exist an Qxygen atoms join i pi
their awn, Argon ond oxigen e dloen

Compound Mixture

Down| ozlaglige i, k@SB I@eZza.com
pieses?

Co benmd xygen oloms are jeined
ogether: n dicvica; 4ir 75w maxture of elements and




Atomic strvciure + the periodic tuble
Mojecyie: two 0f more atoms bonded together

Structure of Atom

_Nucleus

ontains protons + nevifons
/(8 Protons .
/" @ nNeitrons)  INRIS = tontaing elections
= first shet — maximum o} 2

Neut
@rouron Afier = muximum 0f 8
@Proton
e Electron
Carbon atom {5 SnomaTachs.
mass Charges

proten ! f

neviron | 0

electron  1/2000 -l

Gtom — vntharged —> must have equal numbers of protons + eiettrons

Aomic number = nvmber of pretons

Mas) number = proten number + nevtron Number

Nevtion nvmber= mass number — Atomic number

Nvciean nvmber = tota) number of protens ¢ mevtrons in the nvcievs

Orovp number = number of the electcons in the ourershen
period number = nvmber of sheus o} eiettrons

elements in the sume grovp huve the sume chemical properties becavse they have the sume number of
ovier Shel electrons
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Grovp 0 - noble guses

vnreattive — full ovter shell of eletirons

Isotopes.

atoms of an erement with the sume number of protons but differeny number of nevirons
‘different mass number

-have the same properties — same number of eiectrons in ovtershen
-futioattive /non -radioactive

vses 0% fudioactive isotopes:
= (arbon dating vsing carbon-1%
-treating tancer Cradiotherapy) with (vbwt ~60

ion - charged partice formed by atems either 195ing of guining electrons
Iose etectron —» lose negutive charge — pasitive
gain etection — gain negetive Churye — negative
Olunt fonic strutiures: high meiting + boiling

metul t non-metu puints
\1 . > strong electiostatic forces
positive ions negative ions

= reqyire u 1ot ot energy to breas
= electrostatic attracion between opgesitely  —don’t onduct eieciritity when solid

tharged ions = {ans aren't free to move
5D /";;;\ — (Ondver When molten
O - XA +)=na  —ioms are free to move tv carry the cyrrent
l\’f‘ .Ti(i\\i ) .. > Brittie ~ layers of ions flide — Sume Charge
)Vl Yl \) </ end vp next to each oiher — Iike charges repel
A A Down| aashaNed bRGANGEIRILSS Md k0RZA.COM
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Mmagnesivm flvoride.

Atyminivm oxide:

sodivm chioride NaCl

14

3t

Down|casledafiee mneciukesodd e@za.com
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2 non- metals methane CHy

shared puir of eiectrons cn

“*low meiting + boiting point — weak infermaiecviar forges
s sobt 4 relatively Hexible
> 4o not Conduct eiettritity — no-charged particie cupable of transporting electrons

higher with higher Me

COWALENT 80ND
(SHARED PAIR

Allotrope: different forms of the same eement i
e Tewelty o
Macromotecuies: gl N

|
°0V ELECTRONS) 7 .

Diamond: f}féj:

ey
C
. (TEACH CARBON ) ‘
“giont tetranedral Strvcivre | Foun cowmewr | —=C
.~ T" a0NDS WiTH ﬁ ‘\
C.
ZIN

- L

|
C
Sk
C
A
C

-eath C atom — bonded t0 4 others SIS Gamol c
:*’ f . ATOMS ‘ T\
*Mony Strong tevalent bonds | —
-Tequire @ 10t of energy to breax—>high meiring exon o o EE .
point ,

. @ Q. ..‘ @ N TR
“doesn’t ondvit electticiry —vno free electrons o 4: @ . A S
Oraphite: RS AR S .

! @ Y ATTRACTION R : S :’w ) : ¢ u
“euth ¢ atom — bonded to 3 others o A S ==
e—a .b— @ . o
“Mony stfong tvalent bonds ®¢  pentils
. ‘c“lﬁe o 10t “ tlm“ 10 breaKk — hi‘h mﬂling /';{zz:in:g TN
point (lower than diamond)

- Ivbricuior: € atoms Grranged in wmmﬂéﬁmaaﬂﬂdaéé@mnedme@&@ddfﬁﬁz .com
< wean intermetecuiar forces — little energy o breax
-dejocuiised eIettion — condwct electricity



Silicon (W) 0ide: sanat quar

-bonded 10 Y4 oxygen TSILICON S g ! ’ This is similar fo
-bxyqen bonded o 2 silicon ‘: L diamond

h °2
- hurd ‘

eew piw g o ©

very Nigh bojting point % 2 °e
“insoluble in water g > ‘g ®

~doesn’t condvet eleaicity

Metallic bonding-

elettrostatic uttruttion between positive metal jons and the sea of delotaiised eiectrons

| ELECTRONS FROM QUTER
SHELL OF METAL ATOMS

°_e - - ConduLt heat — delotatised electrons — pass on
@ @ @ @6@ @ thermal energy easily
@f%O? @?%@ & @e\@ - CnVLE electricity —» Sew o} deiocalised eiectrons
@ OO @ @ @5  ~omine oren
‘aaaalm & - maneable
@ ® @@@@ D @ ) }luws of ions —siide over eacw other
NoA L “a  dtile
POSITIVELY CHARGED )/ \ }-ELECTRONS ARE DELOCALISED:
METAL IONS 1+ THEY ARE FREE TO MOVE
THROUGHOUT THE STRUCTURE
Moles:

relative atomic mass: The ratio of the average muss of an eiement when compared with 1 atom of
curbon 12

Empirical formyloe: simpiest rutio of atoms of each element present in a Compound  CH,

Moietviur formuine: attval nvm\m of atoms of each ejement present in o compovad (gHg

', Empirical vs Molecular Formula 4

78
Empirical Molecular
Simolest wholz numker | Actual wnole numoaer ratio
ratin cf elements Nulziple of Emairical
co, co,
H,0 1 H, 0

NO, : N0,
P.0, Dov‘/nl-aaﬂ/eldaaé@maneﬁurﬁea@ddrceeza.com
C,H,, C,H

CIHSO cl"llox



1)A tompovnd containing “07. catbon , 6.737 hydrogen and 53.277. oxygen by Mmass , determine
the empiticm formuiae

¢ H 0 CHy0
moss %0 6.73 53.17
me )] | 16
n 1.33 6.73 333
< smaliest | 9.02 I
SR T

1)35.759 oF NuyC03 % Ha0 wre heated strongly. 13.25y remnin after heuting . Cucviate x

Na, (0; Hq0 Y=10
mass 13.25 225
Mr 106 1%
n 0.125 .2%
<smatlest [ (0
| . 10

3 3.3y HO reacted with Nag (03 Caicviate the muss + volme of €0, Colected

ZHC 4 Nagloy — ZNall + Hq0 t €O,
/n\

2hCl (v,
w0\
mass X1 X

e %5 4y
n 00904... [ v.0%0422 2 0.045205
mass 0F €0, 4R 045... LM\ oF gus: 144’

=1.93904 = 2009 D omus kashshieglafio monecliukes Gidls@za.com



4)3.29 of Copper reacted With 0.4 Mot of nitric acid . Which regeant is in excess?
(vi "l'ﬂND; - (V(NO;)Z ¥ 2“20 t 2“02

v 4HNO3 We have Dtmol o niffic atid
mass 3.2 X but we only need 0.2 mol
me 635
n 0.05 0.05%x4=0.2 nittic acia is 1h exeess

5)1n a reaction, 1129 of topper suifate was obiuined When sheoreticaily 12.59 Shovid have been
obiuined. Cuicuiate fhe percentage yied

thevreticui yield

12 X100
129

= 39.67.
6)A student reucted 2.4q of opper DxiMe with sulfveic atid. she made 1-§q of Coper suifate.

Cuicviate the /. yield.
Cu0 t HySoy — CuSty t Hy®

(yo0 Cys0y L3 xie0 = 377.
moss 14 X 4.8169
Mr 795 199.5
n 0.0302 0.9302

X= (59,5 X 90302
481609 — theoretical yietw
Downloagledafieo mnrechukes oddié@za.com



Titcation calcviations:

1) 25cm® of 2.0 mot/dm® HU reacred with 30cw® of NaOH. Cuiculate the concentration of NaOH
NuOH ¢+ HO — Na(l + Hy0

n
NuOH Hl
c|Vv
n 0.05 1X0.0259 .05
X 2
30 25
v 1990 1090

X=0.05%0.030= .67
1,67 Mot /am’

The Avograde tonstant: cuxi” @

number of aroms < moles —————7 MAs (g)
of molecwies ——————— —

1) calevinie the amouns in Mol of Hy0 in a sampie oF 2.30 x102 molecuies

N (Hq0) =2.30%X107 =0.352 mol
6.02x1983

U cultviote the number of oxygen utoms contained in 3 mols o givcose, (o 0
no. oF mutecvtes = 3% 60210 =1.506 xiptt
1506 X102 X b =103 X108

b OF OXygen

Downloagledafieo mnrechukes oddié@za.com



RedoX.

Oxidotion state <> anow vs to identify What has been oxidised + What has been redvced

Dxidation stute rvies:
1elements not combined with Other elements have an oxidution state of 0:

02,04

A)The vxidation number of an vncombined ion is the same as its Charge:
No', ca?t

3)The sum of all the oxjdation numbers in a motecuie {5 V-
H40, 0, HLI

In o compiicated fon, the sum of oxidution numbers is equa to the Charge of the ion
sug , NO3

4) Hydrogen =1 (exception: hydrogen cumbined s a Mmetal hydride , oXidation number = -|
5) Flvorine = -

b) oxygen= -2
exceptions: - in geroxides=-I H9,
“ombined with flvorine = tI

N=
exceptions: - Combined with flvofine = positive
- (ombined With 0xygen =positive
Downlcatledafee mnechukesoddeaza.com
) For grovps 1,2,3 the oxidation number is the sume us the grovp nvmbers:
Naf =11



e b,
oxidation stute -2
O 4Nacs) + 02e = 2Na,0cs)

tvie I wie g.
oxidation stute 0 oxidution State 1
sodivm went from 0 to +1 —10st eiectrons — oxidised
it is @ feaueing agent — cuvsed oxyyen 4o be vedvied

(e -2 el e 6.2

() CIW () 4 Hp (9) = Cvis) 1 Hy011)
\
e 3:42 wie Lo wie 1.4

H not +2 bewuse there ave 2 hydrogens

Copper went from 12 10 0 —> guined elecirons — Gicts us aw OXidising ugent
hydrogen weat from 0 fo 11— (ust eiecinans — acys Qs an redvting agent

Redox reactions.

oxidation. gain of oxygen — Al + 305 = 2A1,0, 1055 of erectrons

reduction: 10ss ok oxygen — 21,03 —> %A1 + 30, guin ok eiectrons

redox reactions —invoiving simviiuneovs oXidation and redvction
Loone substance \oses an electron, another subsiance guins it

show guin und toss of electruns
Cu— a*'t 22 osesz
Fe?'t 22 — Fe quins 2
Chewx thut the overan Churge on euth side balances

Downloasledafieo mnechiukes odd e@za.com



oxidising ugent. A substunce thut oXidises anvther subsiance and is itseit redveed
L quins faccept 9n eiection from o reduing agent — halvgens, oxygen

redveing uqent: A substunce that redvces undther sbstance and is itseit oxidised
L» donates an eletiron to an electron recipient — metuls

Electrolysis:

Gothe decomposition (hreaw down) of un fonic compound When moiten or (n un
agueovs solvtion by the passuge of un eiectit cvirent

What mares 4 good tonducior of eleun'tiiy.? —2Very good tonduct-
Oolow resistunce to the passage of electricity or ot euectricity
e metuls dve to delocalized mobile electrons

> auminivm: tow densiry , resistant to Corfosion

Electrolysis Cell Diagram

aivees wirent power - VOITAge provided by w difet cvrrent gower

; I(--ie supply _ supply
Anode ‘
:Y::tl:lvu!n l ﬁﬁ:m:':e
electroue)
= eleCtrolyte . molien /qqueovs jonit compound
eiettrolyre that tondvucts efectricity and decomposes during
o o Qlettrolysis
Electrodes properties: Electrodes: tods that curry the electric cwrrent 1o
L2 good erectritu Londvctors and from the electrotyte
Cainert:do not reuct
3 grughite / pratinum ions have to be uble to move uround 5o its

© (heager than piatinum  DOW N | gmesliokadic OvidpiebiIees 0da 6@ Za.COM



The prodvcts of electroiysis:

In G CiTeid, when the lump lights it shows that an eiecric wirent is flowing bewuuse the ions in
the motten elecirolyte ure able 10 move to the electrodes
Etectrolysis of dilvie suiturit uid H;S0q (ag)

Oxygen gas

Hydrogen gas

~bvibles of guses ut
both eietirodes

=~ 0¥ygen —>anode
=hydrogen — (athode

Platinum or

| Platinum or
graphite anode

graphite cathode

CuSO0q4(aq)

There is U putiern:

when the eiettiode decomposes. ..

Cv metal is found At the cuthode — negative eiectrode attract positive thorge
L non-merar forms at the anvde — positive Riecirode Otfract negative churge

Aqueous Electrolysis

/\

At the At the
Anode Cathode
Halide not Halide Lower in Higher in
present present reactivity | | reactivity
/\ than H* than H*
Dilute Concentrated | |
I I Metal H,
formed formed
Oxygen Oxygen Halogen
tormed |l formed aw! eafied Mneekiukes fdd Ie@za.com




Electronysis of agueous sotutions:

cuthode
potassivm It any ions ubave hydragen  The ion of the lewst reuttive
sodivm is present, hydrogen wovid be  eiement will be discharged
lithivm distharged becavse it is 1653
aitium reattive Anvde
Magnesium I§ o hovide is present, it will be fhe one
tarbon THids Copper, it wovid be the  that gess distharged
2inc one discharged becavse it is
iron less reuctive thon hydrogen
hyarogen
WWQT
Experiment:

concenttaitn sotvtion of Na(i (0g) Tn concenttated sotvtions of fonic umgwnds in

Chlorine gas Hydrogen gas . . . L.
TS S e in_moiten ionic
R i | 2’ water —» greater vatiety ot ions than in motten ioni
chloride (0“\'“\"\“5
solution .
e L ageeus comgounds have H,0 50 fhere is HY und
‘ | (o] oH” ions
|
J possiible groaets.
” - | - (ontentruted NuClag) : angde = thivtine
; “moderately concentrated Na(ltag):. anode = chivtine
- und Oxygen
'
K l ‘Very dilvte Naticag) " anede - mainly oxygen With o
|
+  Carbon rod Carbon rod litfie (hierine
as anode (+) as cathode (-)

done {n u fume cupbourd becavse
chiorine is poisenovs Down|czsleekise fneeliukes edd e@za.com



Explaining electrolysis:

- -Rlettvans move from the nequtive poie vf the
battery 1o the tatnede and fowards the positive
gote from the anoue
= eletirons \ost from Cathode, quined wi the

anvde

Anode(+) —11 Y o Cathode(-)

Electrolyte

In moiten/ agueovs jonic LOmgounds ~>tons dre free to move urovnd within the \iguid
Eletriicity Curreny upgiied = cativns move fuwards the tuthode
= anions move towards the unode
ions fewtn fne electrone — gain of 10se eiettrons
(0ss Of electrons: oxidation  gaining electrons: redvction

metar ions — gﬂ“\ electrons
NON- Mmeyals — 105e e\ectrons

impostunt hat equations:

WMt ag t 28— Hy g
GOH™ (ug) — 0, (9 + 2H,0 (0t 4€

Downloagledafieo mnrechukes oddié@za.com



puritying Copper:

done fo mawe copper mere pure 5o they aren’s too brittie and conduct ewectiitity wen

Positive electrode;  Power Negative . ]

a bar of supply electrode:  —impure strip ot Lopper —> unode

mpure gy Al ) 210 SNEL _qpin oure stiip of tapper —» catnode

copper S\ ( _of pure . .
\ |7 copperto = elettiolyte — Soivtion ob (opper V) ions

B Usvally copper () Juifate solution

Sludge ~+— Copper(11)

containing sulfate

impurities Lc; J/ solution

Flow of copper ions,
Cu?*(aq)

1) A1 the impure topper unote, Copper atoms ure oxidised — g0 INto sOlution oy electrolyte:
Cuen - Cut g t 128

20AY he pure Copper tuthode , topger ions are redvied wnd becomes Copper atoms — depusited

on the strip of pure Copper:
o t 286 = uw

2) tuthode - thicker as it gains more <opper

4) overtime ne cathode of gure copper is vemwved and relaced

5) anode —* (ose muss —» imputities fan 10 the bottom (anode siudge)

b) vaivuble materials such W5 goid and piatinum can be extracted fiom the wnode studge

pure copper is trunsferred from he anode to the tathode

Downloagledafieo mnrechukes oddié@za.com



Effect of changing the electrodes:

Erectrotysis with electrodes:

Anode = can’t lose eiectrons, hyroxide ions discherged, 0Xygen 9as bubhles off:

40H™ cag) — 02(g) + 2H,000 + 42

Cuthode — copper ions distharged , copper meidl degosited:

(vt g +28 = (v

elettrolyte — loses bive tolour —» hive topper {ony are tumning to copper atoms at the
tathode but uve not being feplaced in the sowtion ut the wnoue

-

Anode| (+) (<) | Cathode Anode (~) | Cathode
3\ ' A &
'”\ \/’

. by
- N/ 3 Copper(1) sulfate
Copper electrodes solution Graphite electrodes

Eletivolysiy with Copger eletirodes:

Anodie —» Joses elections, Copper ions 90 into SOlvtion, anode gets smulier:

(v = to''tag) + 28

cathode —» (opper ions discharged , copger metwi deposited:.

g + 26 = v

electrolyte — (emains the Same dieep bive CoI0Ur — (upper ions are removed fram the

SOIVHON Ot the (uthode , they are repiaced by the topper {ons formed at the anode
Downloasledafieo mnechiukes odd e@za.com



Elettroplating.

//‘{'T*I-'\

\

vsed 1o put u thin tuyer of one metul on top of

unother metul vsing eiectrolysis
Object 10 be electropluted ~ tuthode
Loobject tan be anything made of metui
Copper Ly must be clean So fhe tover does ot flame off

anode (+) \) Steel ring )
= uﬂlh'"f'- ) prating metal ~*anode
10 be copper . .
T e P elettralyte = soivtion of an onic tompound of the
Copper(11)sulfate
solution plﬂ\l’l\g meta)
Elettopiating with silver: Ag'(aq) + e —> Ag(s)
1) Al the unode, siiver wroms 1ose eIections ’ H'H
COXinised) and betome SIVRr ions Whith o \
into sowtiom. Ag ) = Ag' agqr+ € |
2)siiver fons mave fo (athede, Yain erecirons - %\q- i ,'}
. anode | Nickel spoon
(reduced) to betome silver utoms: ‘ [ to be plated
+ - Ag'+e t‘l:)"\(J (cathode)
Ay Cay) ¥ € = RgLs) | ] ()
. ) - \/
3) Forms 4 thin layer of sitver on the surface b , M
|

ot the objett

uses of e\ectiopluting:
1) piorection of metay from Cortosion
2) imgioving theif appearunce

Silver cyanide solution

Tin - protects the metal vnderneutn from aif and water o {t doesn’ rust
thromivm = Shiny surfute tor jewellty, LWiiery , electranics

Downloagledafieo mnrechukes oddié@za.com



Extracting alvminivm:
Atuminium is found (0 the minera) ore = bavyite = 50~607- Al, 05 (Sometimes Caned uw-
Mina)
1) purity the ore — Crvshed und mixed with Sodivm hydrovide - Al 03 dissowes
A 03t 2Na0H 9 = TN AV, (ug) + H0(h
1) impurities — insoluble and wre fittered off
3) J0divm awmindie vndergoes further treatment = heuted o mane pure wvminivm oxide

+

_Carbon anodes (+)

Siphon tube

Carbon cathode (=)

Molten aluminium
oxide and cryolite

Molten aluminium

Neweurolysis turtied oVt i shatlew Celis

2) Alvminium oXide is dissolved in large amounts of moiten Cryolite

3)merting point of the electroryte is much lower Lompured with guie wvminium oxide
Lrimproves the eteciricui tonductivity

4) canied out Using carbon (graphite) electrodes

overall equativn: 241,03 ~* ALt 30,

(wthode = carbon lining of the steel cou

L Rluminivm (ons quin erectrons = reduted o dluminivm metw

molten awminium £ails to the botiom = remaved over iime by Siphon tvbe

A} ¢ 3¢ = Al

Angde - severay, tuised /iowered, high curent —» dewompose and Keep electtoiyte molten

LroXide fons fose electrons —* oidised to Uxygen = yedct with hot curbon anvdes < torm (0,

gas  Cuvbon burns over fime Cwears off) —need to be repraced from time to time

207 o0, tY4e Down|oaoleoafie foneehukes odd o@za.com



Fvel cens:

- : Electron flow ;

Porous negative Porous positive

electrode coated electrode coated
[

with platinum [ <V> ‘]/ with platinum

Hydrogen —>— H=> <— Oxygen

[— ~
Proton exchange / ' Q“ Water

membrane Electrolyte (acid)

Cuthode = hydrogen 10ses etectrons und forms hydrogen ions in the electrowyte
1H, () = 4t (ag) £ $€

Anode = UXyqen gainy elections and reuds with hydrogen ions from the utid Riectoiyte
0, ¢y) 4 4HY Cay) t € — 21,000
The hydrogen ions Temeved At the positive electiode ure vepluced by those praduced ut the
negalive eiectrode —» comtentration of the electrolyte remains wonstunt
overan reaction:  2H,(q) + 07 (g) = 2H,00

Advantages: Disudvantuges:

-water {s the only preducr " Mole exgensive

‘transfer mofe energy per qram “ydrogen s expensive fo prodvte

of fvel thun qusoline “hydrogen is highly flammable

“higher eticienty than gusoline *very few hydiogen tilling goints at gurages

‘silent winen engine is rvnning
"NOY 43 big WS gaseline engines

Down|oagledafieo mnrechukes oddié@za.com



Ea

A

heat energy is reieased Bowd maning
> more energy is needed 0 maxe the bonds in the products than is needed to bieax the

bonds in the reactants

endoihermic: hewt eneryy is faken in Bond breauing
*Mmore eneryy is Needed fo breuk the bnds in the reactants than is needed to matte the

bonds in the produtis
Activation energy’the minimvm amovnt of energy required for @ reaction 10 oceyr

(atalysts — grovide an aiternative reaction pathway with Wower adivation energy
Mot used vp by the reacifon

& Activation energy

Lower activation energy
using a catalyst

o
-] P L . W« R NS
)
=
w
Overall change
in energy (AH)
enthalpy
change

Reaction progress

Downloasledafieo mnechiukes odd e@za.com



3% Oviing @ Chemical (eattion
ceuttunt 13 being converted to

. . rodyct . )
Omsmms. P Eneryy is taken in
fiom Sviroundings
endothermic e\
ndothermic A Energy N\ o T en\f;qg
M_ feactont product
energy
104
reactants
~
progression R
exothermic, A
reactants
enerqy
-QH
Y produtts Enetyy is Lost
> to Suviroundings
progression g enerny .
) ?
o g == eneryy
e Vi | down

feuttant product

Down|casledafiee mneciukesodd e@za.com



Gond brearing + bond forming:
Bond breaxing : enduthermiv grocess
© enetgy needs fo be taren in from the Svrroundings to breax the themicw

bonds

Bond mating: exethermic process
- eneryy is transferred to the sviroundings s the new bond is formed

Exothermic:.
"Mofe enerqy is reieased thun is absocbed
“More enerqy 15 rereased When new bonds are formed than energy required to breuk the
bonus in the reuctants
Change in energy —* negutive preducts have less energy thun the reactants
~AH H creactant) ~ H (praduct)

Endethermic.
"More energy is ubsorbed to break bonds then is reieased tv form new bonds

- Change in enerqy — positive (roducts have more energy than the reactants
+ AH

H - symbo! for enthaipy

7~
I~ /
t:;ﬂ:;«w tunen / /

survovndings
heat energy reieused

10 svriovndings
endo = bond  Dbreauing

Downloagledafieo mnrechukes oddié@za.com



lmxmg dmwwn, bwnmg qus
phys:cul t Chemica thange:

teacfioo
. CHEMICAL CHANGE vs PHYSICAL CHANGE
differences: v

physical thange don’t maKe new substances 1 ' e i
- Chemicu) change taKe in/give ovt energy ok

Combustion  Rotting Melting Shredding
-Chemica) chunge — hardef to reverse }a ) @
Rusting Digestion Ek;iling Chopping
signs of a_chemicar reuction:

= (olor Change

~ precipitate formed
= bubbles of gas prodveed

D) .
treversible

Rates of reaction:

1) increasing temperature:

"increuse rate of reactions

“>pucticies have more KinetiC eneryy to overcome the attivation energy
<> (olisions occur more frequently + harder

© [ncreased svetessfvl collisions

Changing gressure of
0 intrensed conceniration: [LE

‘increuse fare of reactions
“amore partities in the Same veume
> intreased frequency of collisions

frequenty of

Colisiony §
3) larger syrface area:

‘intrease fate of reactions

> intreased frequenty oF conisions

none ot these lower the uctivation ehtRY/ | PRERIgafeRIabRALIAG MNOAZA.COM



GOLOURS OF pH INDICATORS

Acids t bases:
Acids: donate WY, groton dunor
pn<h

= 4vin titmys indicator red

=vniversal inditaior:
“futn red in a streng acid
-orunge —* medivm ocid
- yenow —Weak aud

~methy) orange — pink ted

metw t acid — Suit 1 hydiogen
metar xide [ hydoxide t acid

= salt t water

meta\ tafbonates + acid — sa\ + water
t Carbon dioxide

ommonia t acid — ammonivm salt

4 R 7

' EBe Ee B Be B Be

11| [
]
|
| [111]
] ‘ I
I [
) TP T O "

Boses: H! accegtors, proton acceptors
OH” pn28

= tvn litmus inditater bive

= universul indicutor — blve/ purpie

= Methy) vrange ~> yenvw

O 06 0 00 © © ©

removed

RANGE: 31-11

Thymolphthulem

Alun + Base

501Vbie buse
Al Qinqiis are bases

Not an bases are aikalis

Base t aud — Swt t water

i is nevtrul

Indicator Colourinacid Colour inalkaline Colour inneutral

Litmus solution Blue Parple ubuve that is basic

Litmus paper:red | Staysred Turns blue No change betow that is acidic

Litmus paper: blue Turns red Stays blue No change

Methyl orange Red Qwnl EO fldnEEiukeS.0dd ko@Za.com
Phenolphthalein Colourless Pink Colourless




Stiong t wean mcid:

Stiong: Contains 1ots of HY jons ~ readily dissociute Jionise
HCl (strong atid) = easity give out HT
Strong acid weak acid
wieax: H ivns —den’t readily dissociore
Stoy mbined with other jons
(H; (OOH — weak

Acds in solvtion cun tany cvitent dve to HY ions

stvong = ontuins more HY ions — Cun Cany More tvirents

S’nong t weax bases:

stong: readily dissotinte , (arry meh Lrger cvment
wean: not readily aissetidte

The pH scale

Sﬂong weqx wew\ Stiong
6 7 8 10 11 12 13 14

B OEEPAEEEE

\/ —
acidic neutral alkaline

Base + ammonivm salt — Jult + ammonia+ water

Down|casledafiee mneciukesodd e@za.com



OXiues:

Acidic oxides:
“NUN-metus feutt with oxygen o mane acdic uxides
(carbon dioyide)
* (0, dissoves in waler — carbonic ucid

Busic oxides:
"Metuls reuct With oxygen to moKe basic oxides
‘(un nevfraise acid
(copper (1)) uxide)

Amghoteric oXides.
-Can be both acidic t basic
« Will (eatt with both acids t bases
Aminivm oxiue (A),03) 2in¢ Uxide (2n0)

Nevtta uxides:
“neither acidic vr basic
*Will not react with either acid or base
(carbon monoxide)

(Govdent) Oxides (@mic by

o watd 4 OX le | .J\T\ + ony

~ Non-metallic | ~ Metallic
Basic oxides Amphoteric
— oxides
 Acidicoxides | Neutral oxides |
act like acid can rd2@ W Nl Oatl@ekiieo mnechukes mdic@za.com

with base




Saits:

A ai is formed When the hydrogen of an acid is tepraced by u metw of ammonivm
= Only metals above hydrogen in the reqctivity series will react with auids — copger, sitver, qoid

will not reuct

—elements ai the top of the (euctivity series — potassivm , sodium ¢+ lithivm > renci extremely

expresively

S0lvbility Tyies:
Soivble:
1) All nifrates are solvbie

DAl sedivm, potassivm + ammonivm compounds are Soivble

AN grovp 4 eiements are solvble

WAI svifutes are Soivble
EXCEpT:
-lead (1) swfate
- Butivm svifate
= (acivm switate
5)All Chiorides are soivble
EXCEPT.
= tead (11) chioride
= silver chioride

insovble:
1) Al corbonules are insoluble
EXCEPT:
= 500ivm curbonate
~potassivm curbonate
- ommonivm carbonate
= lithium carbonate

AN hydroxides are insoivble
EXCEPT.
= 300ivm hydrexide
= potassivm hydroxide
=~ Gmmonivm hydrxide
Downl|oaeledaiits mneciukes edd o@za.com



Methods of preparing sats:

1) soivbie sait. Crystallisution
> Metu) oxide/hydroxide/ corbonate

= acd ?’ 7
T’ 17 I\
| \

* (" 1 “ i 1 \ t / ."\ N
feack With acid j;q_ — f\ — [ & )

Ctun Wiso vse metal § otid) 1B £ 3 Q —
e HAATDNWAIRBAH  ADDNSOUBIL RS NEXESS AR IORIMOW oy W0 NWPORAE WAIR W D ORY
Filter extess MIX 10 Rk UNREACIED BaSk

-Evaperate sume water (evagurating busin)
-(o01 = altow for crystals to form
- diy — allow the crystols to dry in @ warm piace oc on fiiter paper

) ammonivm, Sodivm + potassivm sait: titration
- Cun't vse tystanisation: they ure exiremety soluble — wWovid reacs +o both acid t water =

Lontinvesty dissolve away — nothing to evaperaie

* 5e4 up burette With an acid , anali in conical flask

“use an indicator in comicar flask (methy) otange / thymuiph thuiien)

- (luse burette when indicator sturts to Change Coler

-Tepeat without an indicator

‘Evaporate sume wWater (cvaguruting basin) ~ concentrates the sowtion

-CO0L = qllow for trystals to form

- diy = allow the crystals to dry in @ warm piace of o filter paper

Initial -

reading
~Pipette
‘ Final
Acid reading..
solution
Pipette Hold Release Hold
/ Indicator
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3)insolvble sat: react 2 solble sairs — grecipitation

“(eact — miX 2 soivble saits together 2 3 4 4
-Filter any e)fuss solid - 3‘@"": N L i
‘Wash the solid et SO (.
T formed ——filtrate
~dry in W wamm piuce of on filfer puper e h T e
Two aqueous The mixture is The filtered The insoluble salt is

filtered to get the precipitate is rinsed placed in a crucible

solutions of soluble g
precipitate with distilled water. and dried in an oven.

substances are mixed

silver nitrate + sodivm Chioride: in beaker.

sitver nitrate sowtion — Ag! + N0y wie Gtracted weary
sodivm chloride = No ¢ (17 are attraced weaKly

MiX 2 50IVtions — 4 jons miX tugether

Aq* + 01" attrats stiongty = forming Agll

Nat + NO; uticact weanly + emain in Soivtion

hydiated svbstance:A substance that is Chemically combined with water
Anhydiovs substance: A substunce contuining no weter
water of crystalisation: The water molecvies present in hydrated crystols

The decomposition ot nitrates:

[ | 74
‘ A= NO + O |
G mea ;N R P71
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() — (a0t M3 -
Non 61 merars =72 MO, nitle
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merals - 1ef
non-merais - cight
Transition metais - middie

GIWP 1 elements: akwii metais

More reactive when you descend

vaiency = Vo. of ovtershen ewectrons

~aioms afe lacger — have myre shens of electrons
=outer shenl electron — further fiom nvaievs + More easity 105t

= extremely reqctive = stored in 0il
~react with Hy0 t 0,
= S0ft — can be vt With a Knite
> oxidise when vt
10w Meiting t boiling point
(oW density — float on water
o reuct With 05 tv Form oxides
L feact with Cold Hy0 f0 fotm hydroxides
> can partare in ionic bunding

Metar + water — metal hydfoxide t hydrogen
Byra in air AlKaline soivtion
down the grovp

intreasing sotiness

densily increase

melling point decvease

rate of feaction with H,0 increase

INCFESING
FETNR

Vv

v Down|aiil

Dbservation in water:

~fizz — relenses H,

= Hoat

= dissolve

~ Universal indjcator fvens blve
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()lwp 2 elements: Ak earth metuis
more reactive when yov descend overqu harder than the
~aioms are larger — have more shens of eiectrons ol metais
=~oute sheu electivn — fuither fiom nvaevs + more eusity 105t

E: | "Oroup 1 elements react to form 2t ions
e . -
s AN Metals except for magnesium is stored in oil
9
12
Mg  feadtions. 2Mg £ 0, = 7m0 tombystion ot Mg: brignt white flush
i Myt Ha0 = Mg0tH, My onty resus with sieam, not Cold water
20
Ca  (eations. 2(at 0, = 2(ud (ombystion o caicium: ted Hame
40 Lu t Hy0 = (4(OH,) limewater
38 toud water
Sr
strontium
88
5 Readtion of caltium with wurer is more vigorous than magnesivm
Ba Srtaicium with o1d water sinits , RHervescence prodvced
a7
88
Ra

Ofovp 2 metals beww calLivm reacts the
same wuy (uicium does With an intweased

racum

down the grovp reuttivity
intreasing 3otiness
density inuease Beryllivm is the onty group 2 metwl that
melling point decvease doesnt reut with water
rate OF eaction with H,0 incense
\4
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GI’O\IP 7 element s arogens

States Ur foom temgerature: ]
“Fpt Uy = quses
Lwenuw\a green gus

94s

B = red/ brown ligyid
~Todine = 91ey 501id 10 purple gas dvring sublimation

S featt with hydrogen 1o foim hydrogen halides:
hydrogen t bromine — hydragen bromide
S adiaic + sowble in water

mose teactive hawgen will displace 1ess reattive haiogens
top = Most teuctive
La bottom — ovtershell etectrons are further from the nucievs
= hatder 10 gain extra piectron

Chlorine (CL;) Bromine (Br,) lodine (1;)
(P.:Ct:.‘l)ssium chloride X No reaction No reaction
Potassium bromide Chlorine displaces the No reaction
(KBr) bromide ions. X
Yellow—orange colour
of bromine is seen
Potassium iodide Chlorine displaces the Bromine displaces the
(KD iodide ions. iodide ions:. X
Brown colour of iodine Brown colour of iodine
is seen is seen
Displacement equations: ionic.
t)y  20Br = 2K¢ + Br, tytantp 2 — ety 20m 4 8r,
Btz + WL — 7KB¢ t1, Ut 8 = 0ry 4 2017
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properties.
=10W boiling peint
= 19w melting point

= poor conductors of erectricity 1 heat

Dintomic nen- metais

Trend in col0r = Gefs deeper down group
Trend in density - intreases down grovp

Reactivily decteases down the grovp

Transition metais:

physica properties.

~99ud ondvitors of heat t electritity

- malieable + dvctile
*high meiting points
“hatd £ tovgh

- high densities

Chemicu properties.

"{ess (eactive than alkai mefals
*form colored compovnds
-9fien act a5 Cafarysts

“have variuble gxidation states

Noble Qases:yrow 1/0
‘vnieattive

* Monoatumic

~quses

-have fvil ovter electron shells

differentes from groyp 1:
*high meting point
“hord

“high density

vses:
“providing inert atmospnere
-Atgon in famps
-Helivm in banoons
Down|osnsle6afieo mneehukesoddo@za.com



Water:

physican fest: chean boiling point — buils wi 100°c

themca) desi:
1) anhydrovs coper (1) svifate —> white to bive
1) anhydrovs Cobatt (1) Chiotide > bive to

water ovt

paper b notes:

Apparatys

11081 oS
vonime wmmm
1 M < =] |

filter funnel
hentins Mﬂﬂ ""‘"“9 filtration

@v@@@/%/

syringe dropping pipette stopdock balance  mortar and pestie  thermometer  volumetric pipette  spatula
measvre  few drops  4ime muss gnnamg temperatyre  VOlvme transport
volume ot 0id powder/
9as$ cystais
Advantage ot measuring cylinder: fust measviement measvre muny Vowmes
Disadvantaqe of measuring cylinder: nod acturote fixed vaivme

Advantage ot pipeite:very atwrate
Disadvantage of pigette: sow
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Jeparation technigyes.

Fittration: insewble soli from liguid

Oistillation: selvent ¥rom soivtion

Fractiona distillation: separate mixture of miscible tiquids according o their boiling peints
crystullisution: Sotuble solid from solutions

Ch1omatngraphy- Sepafution + ientifitation of sugars, dyes,pigments and amino acids

Chromatography: tover beawer with lid in case of a voratite
/ solvent
paper 5pot husn't maved = substante is
ey e~ / insoivble in the sowent
// MIXTUE  ange the solvent
- — start line
solvent
mobile phase
level of sovent
@WaYs below the buseline buse line drawn with penci)

K Wil ajssolve in the solvent

if 2 spots have fhe same RF vaive they ate the same svbstance
Fractional distillation,

I )
) wn | oaeledaiieo Moneeiukes @dd e@za.com
0il baih becuvse | or more
liguid has « higher B.p than Hy0



sovrces of error:

1) use & polystyrene cup instead of u bearer

2)vse a pigett) burette instead of measvring Cylinder o measuee the Volvme
3 regeat § taxe the average

Safety precavtions:
- Gloves

“fab Coat

-fume tupboard

: 90‘”\!5

- electsic heater instend of divect Hlame in heuting alcohots

Appearances:

* Al metals are grey

- (opper is brown

- Logper oxide is bluck

- (0pger sults are blve excegt copper curbonate is green
-mineral acids 1 aiKwlis — Cotouers svivtions
“Hydrotarbons buin with o smowy flame

" Nittogen dioxide is a brown gas

= write ab steps inavding ull the toois vsed
wawate all the veciables that shovid be kept Lonstant
L principle that You win vse {0 measure the reswit
L general concivsion
e Culviutions — wiite the formwia
< gquation it uny
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