Electrolysis Problems

Question 1

[image: image1.png]Two electrolytic cells are shown here. Answer the questions about these cells.

a. What type of reaction (oxidation or reduction) is occurring at the
electrodes A, B, C and D?
b. Name the species present at the electrodes A, B, C, and D.

Cus) —> < Snfs) Pt(s) — i
1 mol L molten KBr(/)
CuCly(ag)

The following electrolytic cells use electrodes that might be oxidised. Answer
the questions about these cells.

i. What is the most favourable cathode reaction?
ii. Choose the most favourable anode reaction.
iii. Describe any changes that would be observed at the cathode and anode.

a. b. c. d.
Cu(s) h Ag(S) Sn(s) Fe(s) Fe(s) Ag(s)

1 mol L 1 mol L 1 mol L 1 mol L

AgNOs(ag) SnF,(aq) CuSOqy(aq) H,C,04(aq)
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Question 2

[image: image3.png]Quantitative electrochemistry

o Faraday’s law states: The amount (in moles) of a product formed by an
electric current is stoichiometrically equivalent to the amount (in moles) of
electrons supplied. In general for a half equation:

n(substance) = substance coefficient x n(e)
electron coefficient

e The moles of electrons can be found from the current flowing in the cell and Since a single electron has a
the time for which it flows. charge of 1.602 x 10" C then

. one mole of electrons has a

Q=1t where:  Q is the amount of charge that flows, in coulombs (C) charge of 9.649 x 10* C (ie

[ is the size of the current in amperes (A) 6.022 x 10 x 1.602 x 10

t is the time for which the current flows in seconds (s) C). This value, known as the

and Faraday constant is used to
ne)= Q where:  n(e) is the moles of electrons flowing find the moles of electrons
96490 96490 C mol™" is the Faraday constant from the charge that has

flowed through a cell.
e This gives the moles of electrons used at the cathode or produced at the
anode, ie the moles of electrons is the same at both electrodes.

An aqueous solution of cobalt nitrate is electrolysed using inert electrodes. A current of 1.52 A is passed through the
cell for 25.0 minutes. For this cell answer the following questions.
a. What mass of cobalt is deposited at the cathode?
b. What velume of oxygen will form at the anode, if it is measured at 302 K and 102.2 kPa?

a. Q=It=152x 250 x 60.0 = 228x10°C Ensure time is inseconds, 8 (25.0x 60 0} 5.
ne) = Q = 2.28x10° = 0.0236 mol This gives the moles of electrons consume pro
96490 96490 ‘ electrode. Alternatively use a single step, n(e) =11/96490,
Co*(ag) + 26 — Cofs)
n(Co) = 1 xn(e) = 1 x0.0236 =1.18x 107 mol The reduction half equation shows the moles of cobalt are half the
2 2 moles of electrons.
m(Co) = nxM = 0.01181 x 5893 = 0.696 g
b. 2H,0() — O,(g) + 4H'(ag) + 4¢ The nife) is the same for each electrode, ie 0.0236 mol. Also the

coefficients in-the oxidation half equation show the mioles of Oz(g)

3
n(0;) = 1n(e) = 1x 00236 = 591x107 mol are one quarter the moles of electrons.

4 4 o
V(0;) = nRT = 591x10° x8.3145x302 = 0.145L Alternatively, use Vep = 1 x 224 fo find Vslp(Og) thcn'rhe genera¥
P 102.2 gaslaw to determine the V(O,) at the given conditions.

e Where two or more cells are connected in series the moles of electrons used or
produced at each electrode is the same.




