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OXIDATION STATE -

When bonds break who gets
the electrons?
The atoms’ oxidation state /
oxidation NUumber is the
Number of electrons
assigned to them.
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Rule one

If the atom
exists in
elementa]
form the
oxidation
Number js
Zero!
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Rule one

Atoms

have 3

heutral
Ccharge so
no Sharing
electrons
with itself.
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lons have an
oxidation
Number

equal to its
charge.
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Rule three

Oxygen
always has
an oxidation
Number of -21

OXIDATION STATE =

O  NOf
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OXIDATION STATE = -1
Fluorine 2
always has
an oxidation 1 ]

Number of -11 HF CGFZ






REDOX
““l‘ S‘“ Other atoms get the charge they

prefer, as long as the sum of oxidation
nNumbers for 3| atoms = the tota]
charge on the particle.

ELEMENT | “CHA
OXYGEN (3 X -2)
IRON ?




REDOX
““l‘ S‘“ Other atoms get the charge they

prefer, as long as the sum of oxidation
nNumbers for 3| atoms = the tota]
charge on the particle.

ELEMENT | “CHARGE” |
OXYGEN | (3 x-2)=-6
IRON (2x +3) = 6

+3 .
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““l‘ S‘“ Other atoms

prefer, as long as the sum of oxidation
numbers for aj| atoms = the tota]

N charge on the particle.

MENT | “CHARGE” |

Chlorine
Oxygen ?
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REDOX
““‘.E S‘“ Other atoms get the charge they

prefer, as long as the sum of oxidation
numbers for aJ| atoms = the tota]
charge on the particle.
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ELEMENT | “CHARG
Chlorine +5
Oxygen |(3 x-2)=-6
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Able to work out which
elements are being oxidised
and which are being reduceg il -
- through oxidation states.
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Reaction

Half Reactions

F2 +2€'—> 2,:-

For some reactions to fully

understand what is being :

oxidised and reduced we need | T o
to write half-reactions.
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Mg(s) +2HCl(aq) =—> MgCly(aq) +2H:(g)

For half-reactions first workout |
the oxidation numbers. "
B

2 il




REDOX

0 +| -] +7 ] 0
Mg(s) +2HCl(aq)—> MgCly(aq) +2Ha(g)

Mg and H'2 are elemental
so oxidation number =
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+] -| +2 -
Mg(s) +2HCl(aq)—> MgCl(aq) +2H>(g)
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0 +| -| 9 "
Mg(s) +2HCl(aq) = MgCl(ag) +2Ha(g)

Kﬁ

cl will therefore be -1 in ek
order to balance the charge. = -

it > 2
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REDOX

0 +| -] + .| 0
Mg(s) +2HCl(aq) —> MgCla(aq) +2Hx(g)

To balance the charge on the
product side the (2x) -1
charge of the cl will balance
with the Mg; so Mg has
oxidation number = +2




Oxidation

| Reduction ‘

0 +1 - ¥2 - 0
Mg(s) +2HCl(aq) —> MgCl2(aq) +2H>(g)
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The Nig 1s pxidised a
The Hydrogen IS reducd
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Mg(S) — M8C|2(aq) + Ze-
Reduction

2HCl(aq) +2e — ZHz(g)'

Half- reactlons mclu
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e Oxidation numbers
~* Oxidation / Reduction ,

| Hialf reactions
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REDOX
Mn(s) +Pb(NO3)2(ag) = Mn(NO3)2(aq) + Pb(s)

Oxidation
Mne) 2 Mn(NO3), ag) + 2€° . e

(Mn is the Reducing agent)

Reduction
Pb(NO3)2 (aq) + 29' 9 Pb (S)

(Pb is the Oxidizing agent)
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pt hydrogen & oxygen.

2. To balanceé oxygen add water to the

oxygen deficient side:
en add H* or to

3. To balanceé hydro9g
ide for acid conditions. For |

basic con
sides, to neutralize H*.

4. Balance the charge on either side by -
adding €- make sure charge is equal
on both sides!
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REDOX

FeZ* > Fe’* + e
(Fe?* is the Reducing agent)

MnO, > Mn#*

Purple - colourless

(MnO, is the Oxidizing agent)
// = _M;.’f. :




REDOX

Redox
Fe2* > Fe3* + e
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REDOX

Redox
FeZ+ 9 Fe3+ S e-

2. To balanbe oxygen add
water to the oxygen
deficient side.
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Redox
FeZ* > Fe3* + e-

MnO, + 8H*> Mn?* + 4H,0
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Redox
Fez+ — Fe3+ + e

MnO, + 8H* + 5> Mn?* + 4H,0 |

Jlance the charge on Nt W
y adding - =N X
al .

4. B
either side b
make sure charge is equ
on both sides!
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Redox
5Fe2* > 5Fe3* + 5e-

To cancel out the electrons
for the redoX the iron equation
must be multiplied by 5.




REDOX

Redox
5Fe?* > 5Fe3* + 5e-

MnO, + 8H* + 5e'> Mn?* + 4H,0

MnO, + 8H* + 5Fe?* > Mn?* + 5Fe3* + 4H,0

) — > —?‘ =5 VSR
5 TR i SIRES Ty | 3
o - S ek
&5 = -4 ) S
- - > G




REDOX

Redox
5Fe2* > 5Fe3* + 5e-

MnO, + 8H* + 5> Mn?* + 4

.
7,

-0

Sl 3 "
X é;s“' e =

MnO, + 8H* + 5Fe2* > Mn2* + 5Fe3* + 4H,0
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For basic conditions...

3H,0 + 5CI0, + 31, > 5CI- + 610, + 6H*
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ic con

For bas

+ 6H"

3H,0 + CIO; + I, > CI- + 210,
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ic cond

For bas
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i~ For basic conditions...

60H- + ClO, + I, > CI- + 210, + 3H,0




CHROMATOGRAPHY

Technique to separate
components of a mixture




CHROMATOGRAPHY

Paper chromatography

.-

Reference spots are dipped in solvent and over :
time the solvent moves up paper and separating
components based on solubility-

o
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CHROMATOGRAPHY

Paper chromatography

Paper is
stationary

Chro atogra

Stationary doesn’t

move

i phase ,
{_ Mobile mobile - |
Phase does:: ¥




CHROMATOGRAPHY

Paper chromatography

=  4— greater distance

2

more soluble

le the component the

The more solub
the stationary phase-

further it travels up



CHROMATOGRAPHY

Paper chromatography

Retention factor (R¢)

Distance travelled by a componentf

Distance travelled by the solvent |

solvent
T T component




CHROMATOGRAPHY

Paper chromatography

Relative solubility

more soluble —)p Larger R value |

-

3

—» Smaller Rf value’

| less soluble




VOLUMETRIC ANALYSIS




VOLUMETRIC ANALYSIS

20,0 mL of
acid
solution

Pipet ~__

Initial volume
reading

= | _— Buret

l Standard
NaOH
solution

20.0 mL of

Final volume
reading

Neutralized
solution
(indicator
has changed

' color)




VOLUMETRIC ANALYSIS

Initial
\'u'mn »
"—‘ading .
hd

cid Buret :

s ]
solution
/ Standa
',ipl'l N ard
) aOH
solution .
_ N # T/ Final volume

,A reading
)

A - 20.0 mL of { etz i
Advantages of volumetric 1/33,3,_ Neutralizeq B
e i on < (indicator 4
titration method: & - @/ ;ﬁ'c;u'.w

1] Easy to carry out

2. Versatile & reliable
3. Many reagents are cheap
4. Vast range of 4
applications |
o



VOLUMETRIC ANALYSIS

For a titration:
1. The reaction must pProceed according to




