Electrolysis of aqueous solutions

#) Aqueous solutions areldissolved]in [water] So in addition to the fons from
the salt, the fons from the water molecules also have to be considered.

@ Water molecules Tonise (or spiit) to form hydrogen fons (H*) and hydroxide

jons (OH ™). |
HO === H"+ OH

#) During the electrolysis of aqueous solutions the fate of these fons also
needs to be considered.

Electrolysis of sodium chioride solution |

@ Sodium chloride Tonises in water to form positive sodium Tons (Na”) and
negative chloride fons (CI).

Na.Cl a9 —— Na“ + CI°

) There are four fons in the aqueous solution. The two positive fons wil be
attracted to the negative electrode (cathode). These are H™and Na”.
The two negative fons will be attracted to the positive electrode (anode).
These are OH and (I

@ The reactivity series is used to work out which fon odia——]
will react at the electrode. magnesium
(#) [Hydrogen)wil be produced at the negative electrode ;?nrf il
(cathode) if the [metal)is [more reactivelthan hydrogen. o
T - - : hydrogen
@ Sodium}isJmore reactive) thanfhydrogen,)so hydrogen wil COPPEr
be produced at the negative electrode (cathode). L=

If the aqueous solution contains [halide Tons|(e.q. F; CI°, Bror I), then
the [halogen] will be produced at the[positive electrode] (anode).
As a result, chlorine will be produced at the positive electrode.




Electrolysis of 8queous solutions...

[Half equations for electrolysis of sodium chloride]

@ At the negative electrode (cathode): 2H*+ pg  — Ui H,

oxidation

@ At the positive electrode (anode): 201 - 260 ————(l,

| Electrolysis of copper sulfate solution ]

(oF Copper sulfate fonises in water to form positive copper fons (Cu®*) and
negative suffate fons (SO,%).

CuSQ,e9 — Cu™ SOSF

) There are four fons in the aqueous solution. The two positive fons will be
attracted to the negative electrode (cathode). These are H and Cu'
The two negative ions will be attracted to the positive electrode (anode).
These are OH and SO,°.
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@ The reactivity series is used to work out which fon

will react at the electrode. sodium

ma.gnesium

() [Hydrogen)wil be produced at the negative electrode ganpol

(cathode) if the [metalis [more reactivelthan hydrogen. lzrlgs
. - . hydroge
@ [Copper]isless reactivel than[hydrogen] so copper will be CgPng i
produced at the negative electrode (cathode). —

() If the aqueous solution does not contain halide fons then oxygen will be
produced at the positive electrode by the OH ions.

[Half equations for electrolysis of copper suffate |

reduction

@) At the negative electrode: Cu“+ 2e” —=4— (y

@ At the positive electrode: 40H - 4e MOE +2H,0






