GGSE CHEMISTRY
YIAR 10

SYMBOLS SYMBOL 1
T LETTER IN A CHEMICAL
s IEERSE R S0 | AN ELEMENT 1S A SUBSTANCE
OWERCASE. OV,
0| LETTERS ARE ALwAstLO MERGHS: b T e, THAT CANNOT BE BROKEN DOWN
FOR A MAGNESIUM INTO ANYTHING SIMPLER BY A
g | MC Ok mG. CHEMICAL REACTION, ELEMENTS
WO OR  ARL MADL UP OF ATOMS THAT
UNDS ARE MADE UP OF
R o MADE p g 03'3":‘[’ DIEFERENT ATOMS WHICH ARE AR ALL THE SAME,
! ORE DIErRey; NELD TOGETHER BECAUSE OF CHEMIC co 0,0
OR COMPpoy g BONDS. e o°°
I1CAL Boppg w‘o o e® ® oo
o ® o,
CUEMICAL REACTIONS
ATOMS ARE REARRANGED Qn ° Q o
DURING A CHEMICAL i
REACTION, NONE ARE Schig "(H 5 X LA
CREATLD OR DESTROYVED, x 2 \ .
Overlapping
RULE 1 - THE NAME OF THE METAL ALWAYS
COMES FIRST IN THE COMPOUND NAME
INTERPRETING CHEMICAL
RULE 2 = WHEN TWO ELEMENTS JOIN THE FORMULAL
END IS USUALLY _ __ ____ IDE.
1LHCl 2. CaCl, 3.Ca(OH), 4.Ca(NO;),
RULE 3 - WHEN THREE OR MORE ELEMENTS ?.;Eg Efflz -y Gy
COMBINE AND ONE OF THEM IS OXYGEN THE Total:2 Total:3  H-2, Onao
ENDING IS __ _ __ ATE ] ]
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1. FIND THE IONS IN THE IONS TABLE
2. CIRCLE ‘FLOATING" NUMBERS

3. DRAW ARROWS
1
)

. RE=WRITE ANYTHING NOT CIRCLED
. SWAP AND DROP NUMBERS ( PLUS AND MINUS
CANCEL OUT)

\WE
O
W Na®_ 0%

AG
o L WEstum YDROX1pg Wt aiRatt
et Y, OHO W0 NG
[ NOTE: no number before the + means one. l A ‘
We don't need to write the 1" so our final
odinollinm MM & [ AL ﬂ MM S [M 0O J

o We need to move the 2 down but we want
BOTH the O and H to be multiplied by 2.
Therefore we put it in brackets!

Remember the 3 isn't floating so doesn't
move. As we want to move the 2 down, we
need brackets again.

’\/"’,/] q\

G"— B CICNS O MIEMIG g I
| CWAN ) SIGNS OF A\ GHEMICAL GHANGE: CHEM;
PUNSICA GOLOUR CHANGE UL Clianeg

DOES NOT MAKE A NEW FORMATION| OF A' PRECIPITATE A NEW SUBSTANGE 1S MADE,

SUBSTANCE, GAS PORMATION:

IT IS REVERSIBLE, TEMPERATURE CHANGE
SOUND PRODUCTION:

E.6. WATER FREEZING TO ICE £.G. BURNING MAGNESIUM

& %% STAYS THE SAME
TRENDS YOU MUST know | IS %
*

IT 1S IRREVERSIBLE.

| SEPARATING MIXTURES EVAPORATION
—' SOLUBLE SOLID FROM LIQUID

¢ | TS IS Goop FOR SLPARATING A SOLUBLE
QUTRATION o 00 qusouut SOLID FROM A LIGUID (A SOLUBLE

s S04 ek e M\M“Xﬂ SUBSTANEE | SUBSTANCE PoES DISSOLVE TO FORM A
puTRATION G\Q\m\w (A ‘“LS‘?E‘) SOLUTION
OM A pIsSO
soud PR " ors NOT
WA
® 0‘\“; ! - Solut




CHROMATOGRAPHY [ colvent front
Y .................................. . blue
goLupiLT i
g WETO ARATE
SUPARATING L\&“t“’c e UsE 10 Stp IS 0 ourple
CUROM cOMPOUN
“‘- 6Cm
Mxty [F:;J;REERSOLUM INKS TRavE| l A1 yellow
L AND vy vyl ... .
|NSOLUBLE 1NKS \i‘uti THE PAPER ARL H6HER yp . origin
NOT MOVE FROM :
PENCIL LINE
DIFFERENT CHROMATOGRAMS AND THE SEPARATED
Lﬁ;lmums = MULTIPLE pors, | 1y COMPONENTS OF THE MIXTURES CAN BE IDENTIFIED
NEUP. 1715 TyE s INK DOTS By CALCULATING THE RF VALUE USING THE
' EQUATION;
RF = DISTANGE MOVED BY SOLUTE
DISTANCE MOVED BY SOLVENT

1. USING A PENCIL, DRAW A HORIZONTAL LINE 4.5CM ABOVE THE BOTTOM EDGE OF THE PAPER.

2. PLACE A SMALL DROP OF BLACK INK ON THE MIDDLE OF YOUR PENCIL LINE.

3. POUR A SMALL VOLUME OF WATER INTO THE BEAKER PROVIDED.

4. PLACE THE BOTTOM EPGE OF YOUR CHROMATOGRAPHY PAPER INTO THE WATER IN THE BEAKER. THE WATER WILL

NOW START MOVING UP THE PAPER, MAKE SURE THE INK DOT DOLS NOT 6O BELOW THE SURFACL OF THE WATLR,
9. REMOVE THE PAPER. IN PENCIL, CARCFULLY MARK THE WEIGHT WHICH THE WATER REACHED ( THIS IS CALLED THE
SOLVENT FRONT) . THEN MARK THE HEIGHT WHICH THE DIFFERENT COLOURED INKS REACHED( PLACE YOUR MARK

IN THE GENTRE OF THE DIFFERENT COLOURS) . LEAVE YOUR PAPER TO DRY.

SEPARATING L1QUIDS DUE TO BOILING POINT
DISTILLATION — SEPARATING WATLR AND MISCIBLL LIGUIPS,

PURE LIQUIDS WAVE SPECIFIC BOILING p

POINTS, [.G. WAT[R BO“.S AT 10000. [T“ANOI_ ‘ﬁ Vapour condenses in the condenser
BOILS AT 76°C. WATER AND ETHANOL ARE ;

MISCIBLE ( WHLN TWO LIQUIDS MIX TOGLTHER B sure ethano
LASILY WITHOUT SEPARATING INTO LAVERS) .,

THIS METHOD WORKS BECAUSE THE LIGUIDS IN —

THE MIXTURE HAVE DIFFCRENT BOILING

POINTS, WHEN THE MIXTURE IS HEATED, ONE = S e
LIGUID EVAPORATES BEFORE THE OTHER, | |
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ATOMIC STRUCTURE

Electrons

Q\Y\Q“s Electron Shells
PARTICLE Mass (AMU) CHARGE
PROTON 1 1
NEUTRON 1 0
ELLCTRON TRACE 1
ATOMIC AND MASS NUMBERS
mass number
23
.Na

atomic number

-ATOMIC NUMBER — THE NUMBER OF PROTONS IN
THE ATOM (1)

-MASS NUMBER — THE TOTAL NUMBER OF
PARTICLES IN THE NUCLEUS ( 23)

THE NUMBER OF NEUTRONS IS CALCULATED
BY SUBTRACTING THE ATOMIC NUMBER FROM
THE MASS NUMBER (23 - 11 = 12)

THE NUMBER OF ELECTRONS IS ALWAYS THE
SAML AS THL NUMBER OF PROTONS IN
ATOMS (1)

Isotopes of Carbon

TRIPLE: RELATIVE ATOMIC MASS ( AR) — THE WEIGHTED
AVERAGE OF THE MASSES OF ALL OF THE ISOTOPES OF
AN ELEMENT.

AR = ((MASS X % ISOTOPL 1) + (MASS X 7 ISOTOPL 2)

ELEMENT

ISOTOPE

ABUNDANGE

CHLORINE (CL)

3

15}

3

i)

b Ar = (35 x1H) + (31 x1H)
100

= 35.5

100
RELATIVE MASS OF RELATIVE ==
1 2C 13c 14(:

Carbon-12 Carbon-13 Carbon-14

6 protons
7 neutrons

6 protons
8 neutrons

6 protons
6 neutrons


https://www.google.co.uk/url?sa=i&rct=j&q&esrc=s&source=images&cd&cad=rja&uact=8&ved=0ahUKEwivy4Tip9vSAhXBbhQKHT0SCcMQjRwIBw&url=https://socratic.org/questions/how-do-isotopes-of-carbon-differ-from-one-another&psig=AFQjCNGlcStOnGPi16NpgvK2zIqSmI3Vzg&ust=1489763474798899

ION = A CHARGED PARTICLE, HAS DIFFERENT NUMBERS OF PROTONS

AND ELECTRONS,
POSITIVE ION = HAS MORE PROTONS ( +) THAN ELECTRONS ( —). FORMED WHEN AN ATOM
LOSES ELECTRONS.
£.6. LITHIUM = ¥

\S
'\l \ON
CUARGE U R OF
=) “g\m 10 THE ““““imw
mems Ty IAY

NEGATIVE ION — HAS MORE ELEGTRONS ( -) THAN PROTONS ( +). FORMED WHEN AN ATOM
GAINS ELECTRONS.
E.G. FLUORINE

=

ELECTRONS ORBIT THE NUCLEUS OF AN ATOM IN SHELLS,

SHELLS ARE FILLED FROM THE INSIDE SHELL OUTWARDS

ELECTRONS CANNOT FILL A NEW SHELL UNTIL THE
CURRENT ONE 1S FULL

ELECTRON CONFIGURATION — THE NUMBER OF
ELECTRONS IN EACH SHELL, E.6. FOR SODIUM
281

OUTER SHELL — THE OUTERMOST ELEGTRON SHELL
( LAST TO BE FILLED) .

ELECTRONIC
CONFIGURATION

M L OF

e THE PERIODIC TABLE

L
THEEL GROUP — NUMBER OF LLECTRONS IN THE

Ltk
ATOMIC NUMP OUTER SHELL
— roups ——————, PERIOD - THE NUMBER OF SHELLS
O sly CONTAINING ELECTRONS
3 PERIODS
R 2| ATOMIC NUMBER — THE TOTAL NUMBER OF

ELECTRONS IN ALL SHELLS.




PERIODS — THE HORIZONTAL ROWS. REMEMBER TO —
NUMBER THESE FROM THE RIGHT HAND SIDE!

ARRANGEMENT — THE ELEMENTS AND SIMILAR
ELEMENTS ARE GROUPED TOGETHER

BOILING 3
METALS — SHINY, 600D CONPUCTORS NIGH MELTING/ o |
. LE, DENSE OILING H E
poINTs, MALLEABLL, FELUE o conpucrors, Low MELTINGY® a
.NON_M[TALS - DULL‘ TY S .Metal Dnnn-MetaI .Metallnid
pours, BRITILE, LV DI METALS AND NON-METALS.

METALLOID — HAS PROPERTIES OF BOTH

GROUP 1; THE ALKALI METALS

GROUP 1 METALS ALL HAVE 1 ELECTRON IN THEIR OUTER
Li || suELL u
N REACTIVITY:
a
Sodium THE ELEMENTS GET MORE REAGTIVE AS YOU 60 DOWN THE _ .
GROUP Bz 2
K 8 12 2 <
Potasshrm HIGHER: OUTER SHELL GETS FURTHER FROM NUGLEUS SO 1 P
Rb LASIER TO LOSE 1 ELECTRON AS NUCLEAR ATTRACTION 1S 28 o 9
Rubidium I.[SS. E E % %
SR & o«
Cs B v
Bl THEY ARE STORED IN OIL TO PREVENT CONTACT
Fr WITH AIR ( OXYGEN) AND WATER,

Francium



REAGTION WITH OXYGEN:

«THE METALS TARNISH WHEN THEY REACT WITH OXYGEN, FORMING THE METAL OXIDE
SODIUM + OXYGEN — SODIUM OXIDE

THEY ARE SHINY WHEN CUT, THEN TURN DULL AS THEY REAGT WITH OXYGEN,

REAGTION WITH WATER:

«THE METALS REACT WITH WATER, FORMING THE METAL HYDROXIDE AND HYDROGEN GAS
POTASSIUM + WATER — POTASSIUM HYDROXIDE + HYDROGEN

GROUP 7: THE HALOGENS

F GROUP 1 METALS ALL HAVE 7 ELECTRONS IN THEIR OUTER

Fluorine S” [U_
= =} )

c
Br = 2 B
Bromine % % E

! AN -
At

REACTIONS OF HALOGENS AND IRON WOOL
HALOGENS REACT WITH IRON WOOL TO FORM IRON
HALIDES
E.G. IRON + CHLORINE = IRON CHLORIDE

| =
Ovlﬁ([)“pcncv THE SPEED OF WHICH INDICATES REACTIVITY



HALIDE ION SOLUTION
HALOGEN POTASSTUM | POTASSTUM | POTASSTU
CHLORIDE BROMIDE M
10DIDE
| CHIORINE v v
BROMINE v >< v
10DINE v v e
: SArLTY
USES: UML ¢yp
|LLS BACTERIA IN WATER R[AcnoNgOARD USED FOR
CHLORINE — K WIMMING POOLS) p = HALOGENS
( PRINKING WATER. $ - RODUCE ToXIC VAPOURS
|ODINE — ANTISEPTIC FOLLOWING HOSP :
PROCEDURES FLAME TESTS
LITHIUM SODIUM POTASSIUM CALCIUM BARIUM
RED YELLOW LILAC BRICK APPLE
RED GREEN

| SILVER NITRATETEST | 157 1R cutoRine, BROMIDE OR 10DIDE T0KS
+  DISSOLVE COMPOUND IN WATER

+ ADD SILVER NITRATE

+ A SILVER HALIDE IS PRECIPITATED.

_ ) @ o e—

—_

Agtogt CU g — AgCL' ()

WHITE CREAM|  |VELLOW
\/ Ag" "o * BT (o) — AGBT ()
Aqdl Aghr A9 0 e — Al




GROUP O ELEMENTS ALL HAVE FULL OUTER SHELLS. THIS
MAKES THEM UNREACTIVE ( INERT)

GROUP (: THE NOBLE GASES |

NOBLE

UNREACTIVE & LOW DENSITY @&
- USED IN PARTY BALLOONS & WEATHER BALLOONS e D WA
el EMITS LIGHT WHEN ELECTRIGITY PASSES THROUGH IT  [NejHej[Ar
USED IN ADVERTISING SIGNS =Y
18 ﬁ Kr| Xe

B UNREACTIVE
USED AS INERT ATMOSPUERE FOR WELDING & IN LIGHTBULBS

|CIJ[MICAL CALCULATIONS | CALCULATING % MASS

L.G. CALCULATE THE PERCENTAGE OF
CALCULATING MR garrrrrere

OXYGEN IN Mg(OH),
STEP 1 CALCULATE THE MR:

MgX1 =Mx1 =N
OX2 =16x2 =32

Mg 1 =Myl =2
OX? = 16X2 =3 Hx =”2=5—28
HX? = 1X2 = 1

NUMBER OF ATOMS OF STEP 2. MASS NUMBER
OXYGEN OF OXYGEN

2 X 16 X100 =55%

98

98
MASS NUMBERS

MR COMPOUND




" SIMPLEST FORMULA ( HIGHER ONLY) )
WHEN 4 6 OF COPPER OXIDE IS REDUCED IN A STEAM OF HYDROGEN, 3.2 6 OF COPPLR REMAINS,
WORK OUT HOW MUCH OXYGEN WAS CONTAINED IN THE COPPER OXIDE,
4, FIRST STCP LIND THE MASS 0{{[{/?{{/5[ _ 0.8 c
ELEMENTS (W) 0
MASS 3.2 0.6
AR ( MASS NUMBER) o4 16)
+ 0.0 0.05
RATIO 1 1
L FORMULA CU 0 -
MOLES ( HIGHER TIER) || THE MOLE IS A TERM TUAT DESCRIBES A SPECIEIC NUMBER — LIKE

TO CALCULATE THE
NUMBER OF MOLES, WE
USE THIS EQUATION:

NUMBER OF MOLES =

MASS (6)
MR

THE WORD “DOZEN’ REPRESENTS THE NUMBER 12, THE MOLE
HOWEVER IS A MUCH LARGER NUMBER 6.02 X 102 ATOMS, ( 6
FOLLOWED BY 23 ZLROS) .

THIS NUMBER IS ALSO GALLED AVOGADRO CONSTANT OR
AVOGADRO ’ S NUMBLR.

GMM/’[[ 1 \
HOW MANY MOLES OF ATOMS ARE THERE IN 4.8 G OF CARBON?
moles = mass . 1 = 04 moles
Ar n
Av G = 12 j

CALCULATING THE MASSLS OF REACTANTS OR PRODUCTS ( HIGHER TILR)

WHAT MASS OF MAGNESIUM OXIDE IS PRODUGED WHEN 60G OF MAGNESIUM 1S BURNED IN AIR?

2Mg + 0, —» 2MgO

STCP 4: CROSS OUT THE PART OF THE EQUATION NOT MENTIONED IN THE QUESTION, IN THIS CASE THE

OXYGEN.

MoLES

RATIO

MASS

Work out the moles of the
one you know the mass of.
In this case the Mg.

N = mass/Mr
=60/24
= 2.5 moles

Use the equation to find
the mole ratio.
[gnoring the crossed out
part(s):
2Mg — 2MgO0
2 2
1:1
2.5 1 2.5

Now find the mass of the

one asked in the question.
In this case the magnesium
oxide.

Mr MgO
= 24 +16

Mass = n x Mr




ROCKY
4z SEMI SOLID ROCK

THE LVER CHANGING [ARTH

LIQUID NICKEL AND IRON
=3 SOLID NICKEL AND IRON

£p WEGENER AND CONTINENTAL

ALER
RIFT: :
IN Hnbmm WEGENER sueem? ;ou& g
s g‘f‘\z‘[““‘?‘“ CALLED TUIS IDEA OF ‘ CONTINENTAL DRIFT’ IS BASED
PIR . '
TOGETHER IN 0%55: MILLIONS OF YEARS O THE FOLLOMIN OpSERuATION

PANGAEA. AND
THEY DRIFTED APART JIGSAW-LIKE FIT OF THE EDGES OF CONTINENTS,

- L.6. THE WEST COAST OF AFRICA AND THE EAST
) SN COAST OF SOUTH AMERICA

WEGENER S THEORY DID NOT INCLUDE SIMILAR ROCKS OF THE SAME AGE FOUND ON
ANY ATTEMPT TO EXPLAIN HOW THE DIFFERENT CONTINENTS

CONTINENTS MOVED AND IT WAS SIMILAR PLANT AND ANIMAL FOSSILS FOUND ON

DISMISSED BY MORE RENOWNED
SCIENTISTS OF THE TIML. OPPOSITE SIDES OF HUGE OCEANS,

CONVECTION GURRENTS IN THL MANTLE WERE PROPOSED BY SOML SCIENTISTS AS AN EXPLANATION
FOR PLATE MOVEMENT AS FAR BACK AS THE 1330S AND THIS WAS GENERALLY ACCEPTED AS BLING
CORRECT BY THE 4360S. WEGENER’ S THEORY OF CONTINENTAL DRIFT WAS REFINED AND BLCAML
KNOWN AS ‘ PLATL TECTONICS .

CONSTRUCTIVE BOUNDARY:

AS TWO PLATES MOVE APART,
MAGMA RISES INTO THE GAP.
DESTRUCTIVE BOUNDARY: THEN THE MAGMA COOLS AND

SOLIDIFIES TO FORM NEW
PLATLS MOVE TOWARDS EACH OTHER,
CONSERVATIVE BOUNDARY: IGNLOUS ROCKS. CAUSES

PLATES MOVE IN OPPOSITE DIRECTIONS THE DENSER PLATE SINKS AND MELTS, VOLCANOES
('SIDE BY SIDE) . THEY OVERCOME FRICTION  THE LESS DENSE PLATE RISES,

AND MOVE SUDDENLY. THIS IS AN FORMING MOUNTAINS. CAUSES
EARTHQUAKL. VOLCANOES AND EARTHQUAKES.




HE EVOLUTION OF THE ATMOSPHERE

EARLY ATMOSPHERE WAS
MADE UP OF MAINLY (O,
VOLCANOES RELEASED WATER VAPOUR, METHANE

GASES THAT FORMED AND AMMONIA EARTH COOLED AND WATER
THE EARLY <& VAPOUR CONDENSED FORMING
ATMOSPHERE THE OCEANS /™

PLANTS COULD NOW GROW;
PHOTOSYNTHESIS TOOK IN MUCH

AMMONIA REACTED

i SN ST
FORMING NITROGEN, H HERE.
f .

5

/
&
N
|TODAY "S ATMOSPHERE |
TUE COMPOSITION OF THE ATMOSPHERE HAS REMAINED STABLE FOR MILLIONS OF YLARS

RESPIRATION AND
COMBUSTION
PHOTOSYNTHESIS —— 0, IN => €O, OUT
€0, IN => 0, 0UT

HUMANS HAVE DISRUPTED THIS BALANGE BY
INCREASED COMBUSTION OF FOSSIL FUELS

AND DECREASED PHOTOSYNTHESIS DUE TO
DEFORESTATION




WLOBAL WARMING AND ACID RAIN

WUAT CAUSES n? EFFECTS SOLUTION
CARBON DIOXIDE IS RELEASED WHEN
FOSSIL FULLS ARE BURNED,
LIGHT FROM THE SUN PASSES THROUGH
< |THE ATMOSPHERE AND IS ABSORBED BY
% THE EARTH " S SURFACE, WARMING BE A RESPONSIBLE CONSUMER
= |IT. GREENHOUSE GASES ACT LIKE A OF INERGY
= | BLANKET, TRAPPING HEAT NEAR THE CARBON CAPTURE AND STORAGE
S [SURFACE AND RAISING THE
_TEMPERATURE. IT IS A NATURAL PROCESS
THAT WARMS THE PLANET BUT HUMAN
ACTIVITIES ARE INCREASING THE
ENHANCED GLOBAL WARMING,
LOWERS THE PH OF LAKES AND
FOSSIL FUELS CONTAIN SULFUR RIVERS, DAMAGING AQUATIC
_  |IMPURITIES WHICH, WHEN BURNED FORMS (IFE
5 SULFUR DIOXIDE, THIS THEN FORMS A DAMAGES VEGETATION
S [SOLUTION OF SULFURIC AGID ON CONTACT
=< |WITH WATER IN THE ATMOSPHERE. THIS DAMAGES STONE
FALLS AS ACID RAIN WITH A PH OF 2-4, STATUES / BUILDINGS
CORRODES METAL STRUCTURES.
ﬁAs TESTS |
NAME OF GAS TEST TO IDENTIFY RESULT OF TEST
OXYGEN PLACE IN THE PRESENCE OF A RELIGHTS THE GLOWING
GLOWING SPLINT, SPLINT,
HYDROGEN PLACE IN THE PRESENCE OF A HEAR A SQUEAKY * POP’,
LIT SPLINT,
CARBON DIOXIDE BUBBLE THE GAS LIMEWATER TURNS MILKY.
THROUGH LIMEWATER,




[Rms OF REACTION

MIASURING RATES OF REACTION:
RATE OF REACTION — THE SPEED AT WHICH A REACTION TAKES PLACE,

TO MEASURE THE RATE OF REACTION YOU:

» MEASURE HOW QUICKLY THE REACTANTS ARE USED UP
> MEASURE HOW QUICKLY THE PRODUCTS ARE FORMED.

Miyg
—————— (/RIA/G R p——
N, = = = — — — A G5 2 Vorgy, its oy Reacry
l tes OF REACESS = 2y s or : | SYRINGL IS OF g4 Oy, K
! THEAASKAND | | USEDTO
I CONTENTS | WMIASURE THL
! DECREASLS AS | | VOLUME OF pol &
: TUE GAS I :EAS AS IT IS erge }
: TORMLD : | PRODUCED, oo
| ety LAVESTHE |
' JIASK i | RECORDING THE VOLUME OF GAS PRODUCED
I« RECORDING THE LOSS IN MASS OVER TIME GIVES i | OVER TIME GIVES AN ACCURATE RATE
l AN ACCURATE RATE MEASUREMENT. i | MEASUREMENT,
| |
|
l L e e e e e e e e e -
: |

N
: G RATEs OF REACE N e socomow 1
| MEASURI
ORMED TURNS I
AL MILKY/cLovp !
l Y AS THE :
! E PREGIPITATE | |
: y i (INSOLUBLE |
: SOLIp) IS I
: FORMED, I
tRECORDING THE DECREASE IN LIGHT : .
HINTENSITY OVER TIME GIVES AN ACCURATE :
IRATE MEASUREMENT, :



HIGHER: ACTIVATION ENERGY IS THE MINIMUM AMOUNT OF ENERGY
THAT PARTICLES MUST HAVE WHEN THEY COLLIDE IN ORDER TO REACT

AT A HIGHER
TEMPERATURE THE
PARTICLES HAVE MORE
KINETIC ENERGY AND
MOVE FASTER

THIS INCREASES THE CHANCE OF
SUCCESSFUL COLLISIONS - SO A
FASTER RATE OF REACTION,

AT A HIGHER PRESSURE THERE ARE
MORE REACTING PARTICLES IN THE
SAME SPACE.

THIS INCREASES THE CHANCE OF
SUCCESSFUL COLLISIONS - SO A

FASTER RATE OF REACTION. A LARGER SURFAGE AREA PROVIDES
MORE SPACE FOR THE REACTING
= @ &
0o B ;ﬁ%ﬁﬁ PARTICLES TO COLLIDE,
.9 g THIS INCREASES THE CHANCE OF
@ =
Q @ ¢ SUCCESSFUL COLLISIONS — $O A
[ LowConentration | [ High Cancenratin | FASTER RATE OF REACTION,

«A CATALYST IS A SUBSTANCE THAT SPEEDS

UP A REACTION WITHOUT BEING USED UP E
BY LOWLRING THE ACTIVATION ENERGY IT
INCREASES THE CHANCE OF SUCCESSFUL
COLLISIONS — SO A FASTER RATE OF

REACTION, -

RATE GRAPUS: '
FASTER REACTION
A GRAPH IS USED TO FOLLOW THE COURSE OF 1 ( Nahertomparsure
REACTION : g ot e
COMPARING GRAPHS SHOW THE piFrEReNces N Tie S s tmparsture
RATES OF SIMILAR REACTIONS £ lowes concentration
=without cotalyst.




WATER CONTAINS:

«|ONS — AS WATER FLOWS OVER THE GROUND, IT PICKS UP VARIOUS IONS FROM
MINERALS. £.6. Mg?*, Ca?", Na' and K*

«GASES — AS WATER FALLS AS RAIN, OXYGEN ( ESSENTIAL FOR MARINE LIFE) AND
CARBON DIOXIDE ( ESSENTIAL FOR PLANT LIFE, REDUCES PH OF THE WATER) DISSOLVE IN

THE WATER.

OTHER THINGS THAT WATER PIGKS UP ON ITS TRAVELS CONTAIN MIGROORGANISMS,
WHICH ARE NATURAL POLLUTANTS AND INCLUDE BAGTERIA AND VIRUSES, AND MAN-MADE
POLLUTANTS INCLUDING FERTILISERS, PESTIGIDES AND HOUSEHOLD AND INDUSTRIAL

FLUORIDATION

DESALINATION OF SEA WATER

THE SIMPLEST METHOD FOR DESALINATION OF
SEA WATER IS DISTILLATION. THIS INVOLVES
BOILING SEA WATER WHICH USES LARGE
AMOUNTS OF COSTLY ENERGY, PREVENTING IT
FROM BEING A VIABLE PROCESS IN MANY PARTS
OF THE WORLD.

YOU SHOULD ALSO BE ABLE TO DISCUSS THE
POTENTIAL OF DESALINATION AS A SOURCE OF
DRINKING WATER IN DIFFERENT PARTS OF THE
WORLD IN TERMS OF PROXIMITY TO THE SEA,
AVAILABILITY OF ‘ CHEAP’ ENERGY AND A
COUNTRY " S WEALTH,

IT CAN HELP TO PREVENT TOOTH DECAY, WHICH IS WHY IT'S ADDED TO MANY BRANDS OF TOOTHPASTE AND,
IN SOME AREAS, TO THE WATER SUPPLY THROUGH A PROGESS CALLED FLUORIDATION.

THE LINK BETWEEN FLUORIDE
IONS AND A REDUCTION IN
INCIDENCE OF TOOTH DECAY HAS
BEEN ESTABLISHED BY

MANY PLOPLE OBJECT TO PROPOSALS TO FLUORIDATE WATER
SUPPLIES FOR SEVERAL REASONS:
«FLUORIDE CAN BE HARMFUL IN HIGH CONCENTRATIONS,

E.G. CAUSING DISCOLOURING OR DECAY OF TEETH

( FLUOROSIS) .

«HIGH FLUORIDE INTAKE HAS ALSO BEEN LINKED TO
STOMACH AND BONE CANCERS AND TO INFERTILITY.

«SOME ARGUE AGAINST FLUORIDATION BECAUSE IT IS
" MASS MEDICATION * AND THAT NO ONE SHOULD BE
FORCED TO CONSUME FLUORIDE.

SURVEYING SCHOOL CHILDREN
OF VARIOUS AGES, AND THAT
THE DATA IS RELIABLE BECAUSE
ALL SCHOOL CHILDREN ARE
SURVEYED AND ONLY ABSENTEES
ON THE DAY ARE EXCLUDED.



MIXTURE OF SOLID ( SOLUTE) AND LIQUID ( SOLVENT) THAT

. / - DOESN ’ T SEPARATE OUT L., BRINE
Solubility Potassium

e
/S

Chloride SoLuBILITY HOW MUCH OF THE SOLUTE WILL DISSOLVE IN THE SOLVENT

Temperaturein ° C

SOLUBILITY CURVES
EVLRY SOLID HAS A DIFFERENT RATL OF SOLUBILITY,

HARD AND SOFT WATER | IF RAINWATER PASSES ALONG LIMESTONE ( CALCIUM CARBONATE) ROCKS ON ITS WAY TO A
—— RESERVOIR, CALCIUM IONS CAZ* WILL COLLECT IN THE WATER. OTHER IONS SUCH AS MAGNESIUM I0NS
YQQ\ };m\ MG CAN ALSO COLLECT IN WATER, THESE ADDITIONAL IONS MAKE THE WATER HARD.

TLMPORARY HARD WATLR

CALCIUM HYDROGEN CARBONATES

P (CA( H€03)7) AND MAGNESIUM HYDROGEN
O— CARBONATES ( M6( H€03)7) FORM

ngx;gm TEMPORARY HARD WATER BECAUSE WHEN THIS
WIHEN INSOLUBLE CALCIUM HYDROGEN CARBONATES ARE DECOMPOSED,
AND/ OR MAGNESIUM CalHCO3), (aq) — CaCO; (s) +
SULFATES EXIST IN WATER IT H,0(1) + €0, (g)

THIS PROCESS FORMS MAGNESIUM CARBONATE
AND CALCIUM CARBONATE WHICH ARE
INSOLUBLE. THIS FORMS LIME SCALE AND
COLLECTS ON KETTLES AS “FUR’.

IS CALLED PERMANENTLY
HARD WATER.,

TREATING PLRMANENTLY HARD WATLR

1. WASHING SODA

SODIUM CARBONATE ( Na, CO,), ALSO KNOWN AS WASHING SODA, CAN
SOFTEN BOTH TEMPORARY AND PERMANENT HARD WATER. IT ADDS A LARGE
AMOUNT OF CARBONATE IONS TO THE WATER.

THESE REACT WITH DISSOLVED CALCIUM IONS, FORMING A PRECIPITATE OF
CALCIUM CARBONATE:




HARD WATER. TUE 10N~

7, 10N-EXCHANGE

|ON~EXCHANGE RESINS GAN ALSO < AND 60 11O

1]
: [ RE
STARTS WITH SO SODIUM 1ONS COME oFF TH IN EFFECT,

XCHANGE RESIN THE COLUMN, [ RESIN.
N ic LARD VATER PASSES THROUGH AND STICKTO TH R UL IARIIESS

Lo
LE LU O G SHAPPLD FOR SOMLM 104 nm) ONCE [T BECOMES FULL OF

LYPLRIMENT TO DETERMINE IF WATLR IS SOLT,
PERMANENTLY HARD OR TEMPORARILY HARD
SOAP SOLUTION IS ADDED EVERY 1 M3 TO THE
WATER AND THE FLASK SHAKEN TO TRY AND
FORM LATHER ( BUBBLES) . SOFT WATLR
LATHERS EASILY THEREFORE LITTLE AMOUNT OF
SOAP SOLUTION IS USED. HARD WATER LATHERS

SLOWLY THEREFORE MORE SOAP SOLUTION 1S
NEEDED, IF TWO SAMPLLS OF WATLR SEEM TO BL HARD

WATER, SAMPLES OF BOTH TYPES OF WATER
COULD BE BOILED. THE SAME EXPERIMENT AS
ABOVE COULD THEN BE UNDERTAKEN.

IF THE WATER IS STILL DIFFICULT TO LATHER,
THEN THE WATER IS PERMANENTLY HARD.

THE HEALTH BENEFITS OF HARD WATER AND ITS NEGATIVE LFFECTS




LIMESTONE - TRIPLE ONLY \ COMPOUND 70 SIMPLER

pOSITION: g OF BREA
L Mmmvxmsmm (g THE PROCES
0

)
\
SING WEA ‘
OR CLEMENTS v QNATES WEATED METAL CARBONATE -
UL CALCIOM CARY SAMPLE
AS

LIME WATER

METAL CARBONATE A METAL OXIDE + CARBON DIOXIDE
XC0; ($) AXO () + €0, ()

METAL CARBONATES ,
SUDTUM CARBUNATE CALCTUM CARBUNATE [ CUPPLR( 1) TARBUNATE
Na,CO, 6ACO, CUCO,
COLOUR BEFORE HEATING WHITE WHITE
COLOUR AFTER HEATING WHITE WHITE
GAS EVOLVED NONE CARBON DIOXIDE CARBON DIOXIDE
EASE OF DECOMPOSITION VLRY DIFFICULT FAIRLY EASY EASY
NO REACTION IS CALCIUM 1S LESS COPPLR IS THE LEAST
R REACTIVE THA DECOMPOSES RAPILY
SODIUM SODIUM THERLFORE
CARBONATE, A3 HEAT IS ABLE TO AP EASILY.
THE MORE DECOMPOSE CALCIUM
R;’:‘;Z'LV [TT””[[ CARBONATE FAIRLY
MORE STABLE EASILY.
THE CARBONATE, p
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LIMESTONE CYCLE

STAGE 1:
CALCIUM CARBONATE ( LIMESTONE) 1S HEATED FOR 20 MINUTES. LIMESTONE GLOWS AND BECOMLS
CRUMBLY. THIS IS THE DEGOMPOSITION TO CALCIUM OXIDE ( QUICKLIME)

LQUATION:

CALCIUM CARBONATE > CALCIUM OXIDE  + CARBON DIOXIDE
( LIMESTONE) (QUICKLIME)

CaCOs(s) > CaO (s) +CO2(g)

C‘Q2

LIMIWATER -~ LIMISTONE

CA(OH) 2 (ae) GACOs3 () po—
LIMESTONE ROASTED
STAGE 3; y
ADD EXCESS WATER
00, RELEASED

-

SLAKED LIME QUICKLIME

CACOH) 2(s) | CAQO(s)

1 — R
STAGE 2
ADD A FIW DROPS OF WATER
EXOTHERMIC
, STAGE 3:
STAGL . ADD EXCESS WATER

ADD A FEW DROPS OF WATER
A FIW DROPS OF WATER ARE ADDED TO THE CALCIUM OXIDE
( QUICKLIME) . THIS CAUSES THE COMPOUND TO SIZZLE AND
RELEASE STEAM. THIS FORMS CALGIUM HYDROXIDE ( SLAKED
LIME) . THE REACTION IS EXOTHERMIC,

CALCIUM HYDROXIDE ( SLAKED LIME)

DISSOLVES A LITTLE IN WATER. EXCESS
WATER IS ADDED TO FORM AN ALKALINE
SOLUTION CALLED LIMEWATER,

EQUATION:
CALCIUM OXIDE + WATER -> CALCIUM HYDROXIDE
(QUICKLIME) ( SLAKLD LIME)

Ca0 (s)+ H,0 () > Ca(OH), (s)



