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~ Atomic Structure - Adc!)lgonal Mass Spectrometry !
C ;
sa\e-
- Working out Atomlﬁ.]}&ﬁ sotopes
i A \ﬁﬂ ip( g} Gg jf;
¥ r of %"‘Q n% Ael e abundance)] / (sum of relative abundance) e

e - Ar of Mg = [(24™79.0)+(25%10.0) +(26*11.0)] / (79.0 + 10.0 + 11.0) = 24.3
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“Ifr - Relative Molecular Mass (Mr) T
Jih Ve
: % “the mean mass of a molecule compared to one-twelfth of a 12C atom”
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‘Unit 1:-1 Atomic Structure ' , .':
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~ Atomic Structure - Electgen Configurations of Ions"
i \e.CO- i
] ‘esa
-+ The Sand P Blocks o WO a3 - The D Block
? « For +1 é‘{]ﬁe\l\l ’“O e ) O‘ l - We take from the 4s first
_'.,:';T,'_f %( , ag  Chromium (24) = [Ar] 3d5 4s1
e - Calcium (11) = 1s2 282 2p6 3s1 .
g  Chromiums+ (21) = [Ar] 3d3
,,:{‘ - Calcium+ (10) = 152 252 2p6 . Tron (26) = [Ar] 3d6 4s2
r{ * For +2 Ions - Iron2+ (24) = [Ar] 3d6
*‘:j; © Magnesium (12) = 152 252 2p6 3s2 Non metal Ions
‘ﬁ Magnesium2+ (10) = 152 252 2p6 We give to the highest energy level first
E" ‘;* * For +3 Ions * Phosphorous (15) = 152 252 2p6 3s2 3p3
fg' . Aluminium (13) = 152 252 2p6 352 3p1 Phosphorous3- (18) = 1s2 2s2 2p6 3s2 3p6

Phosphorous as become isoelectronic with
Argon (18) = 152 252 2p6 356

Aluminium3+ (10) = 152 252 2p6
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- Amount of Substance O@mount of Substance
e.C

So \ i
+ The Mole (the Avcgﬂﬂlﬁd@&%s{@g) ;.
*_:'é * “the néq,kge\bk atoaélﬁl%rgn of any given substance relative to 1/12 of 12C” 11‘:'
frﬂfg * 6. 023 * 1023
‘g"' - n (mol) = mass (g) / amu
- What is the mass of 3 mol of Helium atoms?
NI * mass=amu *n

* mass = 4.0 *3

E * mass =12 grams
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- Amount of Substance O@@d Base Titrations

How to do Acid- Bas W&%%@gestlons
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Writ ance&é@al

\
[?nderhne th?(a\?vo) substances involved in the
question

Write down the information of each substance
beneath it

Use the information to find the number of
moles

Use the ratio in the equation to find the
number of moles for the other underlined
substance

Then find the mass with the answer to (5.)

Acid-Base Titration Example:

25.0 cm3 of NaOH is neutralised by
22.5 cm3 of HCl at 0.10 mol dm-3.

What was the concentration of
NaOH?

. HCl + NaOH - NaCl + H20
. HCIl + NaOH - NaCl + H20
, HCl + NaOH -

22.5Ccm3 25.0 CmM3
0.10 mol dm-3

+ 0.10 * (22.5/1000) = 2.24 *10-3
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- Bonding and Periodicit X\“‘Permanent Dlpole
sa\e-

Dipole Attractlon NOXe 02

0+ Whe ém@lvl}‘ng c%élerq'ﬁ)ond have different electronegativities g
1 Hydrogen Bonds s
r% - Will happen if: +

m* A molecule contains a hydrogen atom covalently bonded to F, O or N

i"'1 There is also a lone pair on the FON atom

f’? + The Structure of Ice

= * Ice has aregular open lattice

o L o

"?ﬁ} * Further apart in solid than liquid so it expands

“% * This is because the water forms hydrogen bonds
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Energetlcs — Calculatlng \E(nthalpy Changes h

\e.&
- Calculating Enthalpy Ch le: Y

o\
? : Calculate t \f\g\ﬁaﬁﬁy cha%f@ﬁhe reaction below using the data given. e
r" P@ gsOH +302 2> 2CO2 + 3H20

£
fi AHc6C: C+02-> CO2 (-394 k] mol-1)

' AHcO H2: H2+ %02 > H20 (-286 k] mol-1) A
. AHf0 C2H50H: 2C + 3H2 + %202 - CO2 (-278 k] mol-1) e

. AHr0=-[AHc6 C2H50H] + [2AH ¢6 C + 3AH c6 Hz]

" AH 0 =-[-278] + [2(- 394) + 3(-286)] AHFO
. AH r0 = -[-278] + [-1646] 2C +3H2 + —cHs0H > C2Hs50H +

it -
i . AH r0 = -1368 k] mol-1 1502 302
il 2AH c6 C +

iiﬂ": 3AHcOH2 L__, <_AH”9
i3 2CO2 + 3H20
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~ Kinetics - Catalysis
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e.
Catalyst Note‘éa\

. “Providei,, -z‘léq{te’“lgga W@ﬁ);l'ower activation energy”
e
Hete?o‘geneousPC% lyst

* In a different phase from the reactants

* E.g. Hardening of Vegetable Oils (Nickel Catalyst)

Homogenous Catalyst
* In the same phase as the reactants
* E.g. The Ozone (Cl-)

Cle + O3 2 ClO* + O2

ClO* + O3 2 Cl* + 202

The Cl+ is reproduced again and goes on to destroy more Ozone
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Unit 2: 8 Redox Reactions : F
- Redox Reactions - Comb&qalng Half—Equatlon o

. ?_\e cO:
How to combine Half e@&@

. Write ou tﬁ&cglalfgg}lﬁﬁ)} _f :

¥ leo&ﬁhe nun@@% electrons each half equation gains or loses '

3. Multiply the half equations to get the electrons to equal values L
4. Combine the equations by putting all the reactants on one side and all the products on the other w

5. Cancel the electrons to get the final equation
e (A) Fe3+ + e- 2 Fe2+, (B) Zn = Zn2+ + 2e-
E?; 1. Done

§;ﬁj . We need to multiple A by 2

ﬂf%“ 3. (A) 2Fe3+ + 2e- 2 2Fe2+

i 4 2Fe3+ +2e- + Zn > 2Fe2+ + Zna+ + 2e-




Unit 2: 10 Group 2
- Group 2 - Sulphates

Solubility decreases @xegz? wn
'{éomz\i of 39 é.g

iy - Barlum S

Barlum Sulpgate 1s very insoluble in

* water (as it’s at the bottom of gp. 2)
It is also opaque to X-rays and so can
oo be used as a contrast medium in scans
iy of the digestive system
oty
o [s also used in rat poison
i
} - BaCO3(s) + 2HCl(aq) 2
i BaClz(ag) + H20(1) + CO2(g)
i
.‘:': 1: - N
ik

o\’\‘

Hydrochlorlc acid or Nitric Acid

* Testing for sulphates

Because Barium Sulphate is insoluble it
has become the basis for a laboratory test

If an unknown solution contains sulphate
ions then when its added to Barium
Chloride/Nitrate, a white precipitate
forms

BaClz(aq) + Na2SO4(ag) 2 BaSO4(s) +
2NaCl(ag)

This can be simplified to the ionic equation:
Ba2+(aq) + SO42-(aq) 2 BaSO4(aq)

We must first acidify the test sample with




ek ) ' J e

Unit 2: 11 Metal Extraction - - e o LA e

- Metal Extraction - Acid Mine Drainage e

- e.C
~ * Acid Mine Drainage Notesa\ 7

5 d i
# Pumps are\ée\p\{ig Qgt\ ﬂn@gré"gmd mines from flooding *’:,

,, : \/VIPeN%\\e,: mingsal%% and finished with the pumps are taken away .‘
f;‘: * The mine floods, oxidising sulphides to H2SO4 which dissolves potentially toxic metals, e.g. iron -r!"
; '*“ * This produces Fe2+ and Fe3+ which ruins rivers and coats fish gills w
%%j* * It can be stopped with: s
n% * Calcium Carbonate - to neutralise the acid

;ff‘” * Reed beds - to reduce the H2SO4 to Hydrogen Sulphide (with its bacteria)

i) * This reacts with the metals ions to form insoluble sulphide minerals again
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- Haloalkanes - The OzongLayer o

.- \e ‘CO .

- Ozone, O3 isan allotro&g&ﬁé@bgn * Repairing the Ozone Layer b
. Reactions imtNe (Z)m ,Ba%ﬁr '3—0 - Nitrogen Monoxide catalyses Ozone Decomp. '~
f ?(eiﬂe ag(gl% NO + O3 2:NO2 + O2 ¢
{*. - With UV light:%z ‘O +°Oe . NO2+0 = NO + O>

fi‘ + They can react with oxygen: *O+ + O2 > O3  CFC’s have been banned as of 1987 in most

L L : countries

* 5 Ozone can dissociate with UV: O3 2 O2 + ,

‘i}j O - Alternatives

o (Decomposition = Production) of Ozone Hystochorotiuorocarbans (H.CFC *

:.;“ﬁ Hydrofluorocarbons are chlorine free

'+ CFC’s and the Ozone Layer

%Q * Each chlorine molecule can decompose 1000’s

* CCI3F = CCI2F ++Cl
* «Cl+ 03> (IO + O2

a
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Haloalkanes — OH- w1tg\]§\romoethane
C
* OH- with Bromoethan“éﬁBﬁ%},glon)

a5 Of W




R LA Lt b e ) IR ] e R SEm Y Ll g A T A e Gl - [ By i 5
Un|t2 12 Haloalkanes S el e A O SR T DL il e Tl Lo L Sl f




‘Unit 2: 13 Alkenes

Alkenes — Haloalkanes fl;g,m Alkenes

O-
_ \ﬂotesa\e “
-;g * Accept pa1 aqlle g‘mgl ol 10

i Pogtl(v%y chardeX (ﬂgls (e.g. H+)

sy Atoms that have a partial positive charge (attached to a largely electronegative atom)

Electrophiles

Electrophilic Addition Reactions

* Hydrogen Bromide (HBr)
CH2=CH2 + HBr - CH3CH2Br

i

* Bromine (Br2)
CH2=CH2 + Br2 = BrCH3CHBr
* Sulphuric Acid
CH2=CH2 + H2SO4 - CH3CH20S0O3H
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Unit 2: 14 Alcohols

- Alcohols - Odelsmg Alc\g\hols b

a\e <

Primary Alcohols \\\O 65 Secondary Alcohols Vi
% Primar \Y\équb dehydes * Secondary Alcohols = Oxi. - Ketones = ©
ik
#el P thanol QEt?anal * Propan-2-ol = Propanone fein )
«rf * CH3CH20H + [O] 2 CH3CHO + H20 + CH3CH(OH)CH3 + [O] = CH3COCH3 + H20 "
If the Acidified Potassium Dichromate - Tertiary Alcohols
1 is in excess then it further oxidises to . ,

Ht Carboxylic Acid + Tertiary Alcohols = Oxi. > No change
ﬁfr: . Fthanal = Ethanoic Acid + It can’t oxidise because the R group has
*‘f’ no Hydrogen and Oxygen to be taken,
*Ef . CH3CHO + [0] & CH3COOH + H20 only Oxygen
% * We prevent further oxidation by

TN distilling the aldehyde as the reaction
o A3 proceeds (removmg the aldehyde from




Unit 2: 14 Alcohols

Alcohols - Distinguishicl)]“g‘the Three Types of

\\O Result of testing Product with:
+ ciaitied Product of

Alcoho! Potass.uin Reaction with

Uichromate (VI) APD(VI)

Silver Mirror

Primary Orange - Green Aldehyde Forms

Brick-Red Ppt
Secondary Orange - Green Ketone No Change No Change

: Tertiary No Change None No Change No Change
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Unit 2: 15 Analytical Techniques

Analytical Techniques — Q@lng Infrared

a\e €O
Smeg@r@ SCRPYal @@@%
o Alkanes \ \N “ ur1t1es - Ethers
* | ﬁ% d  Can be identified due to - C-0
6 P ones P ag absorption bands that . Alcohols
e - C-C bonds should not be there
S  O-H bonds
B : * Alkenes Wavenumber (cm-1) * H bonds cause the trough to
-'-, . C-H bonds C-H SRolon be deep and wide
C-C bonds C-C 750 — 1100
C=C bonds C=C 1620 — 1680
» Carboxylic Acids =0 1680 ~ 1750
C-O 1000 — 1300

O-H (alco) 3230 — 3550

O-H (acid) 2500 - 3000




