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(S4ONTOUREDUCATION VCE Cheristry %
Section A: Recap (6 Marks)

Learning Objective: [1.10.1] - Identify features of primary cells & how they operate Definition

@ - -

) Cell >4 BA‘H’Wﬂ

» Primary Cell; Galvanic cell which produces electrical energy and cannot be fQ(',[/\C(E\JZES\
& Electrolyte purpose: Allows for the movement of ions to balance charges around the electrodes.
& Provides the internal circuit in the cell.

» Comparison of Primary & Fuel Cells:

Galvanic Cells

Primary Cell
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(S4ONTOUREDUCATION VCE Chermistry %

Tvpe of Cell Primary Cells Fuel Cells
Type of Reaction [Spontaneous]/[Non-Spontaneous] [Spontaneous]/[Non-Spontaneous]
Reactants [Stored in each half-cell]/ [Stored in each half-cell)/
[Continuous supply of reactants] [Continuous supply of reactants]

Electrodes C\/ 'F\ CCY

Reactivity of Electrodes [may]/[will not] Electrodes [may]/[will not]
Electrodes participate in the chemical reaction. participate in the chemical reaction.
Price [Cheap]/[Expensive] [Cheap]/[Expensive]
Electrolvte [Each half-cell has its electrolyte]/ [Each half-cell has its electrolyte]/
y [Shared electrolyte] [Shared electrolyte]
Energy Efficiency [High]/[Low] Energy Efficiency [High]/[Low] Energy Efficiency

Learning Objective: [1.10.2] - Apply Faraday's First & Second Lawand Q = It & Q = n(e")F to Definition
calculations

» Electric Charge (Q): The amount of C)’\W(R Dﬂ/thQ (e.g., electrons) which are present,
measured in Coulombs (C). J ‘

» Electric Current (I): The (b"\( #’HW of charged particles per second, measured in
amperes (A).

» Electric Charge Formula:

CE=EY
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» Faraday's First Law of Electrochemistry:

“The amount of chemical change being produced by a current at an electrode-electrolyte interface is
proportional to the quantity of electricity used.”

() Relationship::l ( ‘ WA /r

© Law Simplified: As mese—electrical charge passes through the cell, the amount of substances that
react/are produced ecreases]/[same].
» F= 0[@5( 2(2 ( ,rm\-‘

» Faraday's Constant Formula: _
R=nE)HF

» Faraday's Second Law:

“If the same amount of electricity is passed through different electrolytes, the masses of ions deposited
at the electrodes are directly proportional to their chemical equivalents.”

& Law Simplified: Consider the stoichiometric ratio - /\C("C&Z‘wi Nie ")

» Steps for calculation;

1. Write any [ﬂa\# "t

2 BE\k

3. D ;%

4. Stoich Ratios_(\(cef2\ ):n-)
5. i\ AW~

Learning Objective: [1.10.3] - Calculate the Charge of a Metal Definition

» Steps to find the charge of ion:

g

1. Find n(metal) by n(metal)= W

2. Findn(e™) by n(e™) =.§v

F’

3. Find the stoichiometric ratio by dividing by the .SV"U\W O present.
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7 7
Question 1 (6 ks) Walkth h. - <
uestion 1 (6 marks) Walkthroug & "_‘ { @/V\ C,Q >\__,
A current of 7.50 A is passed through for 2.50 minutes in a galvanic ¢ell, which inc 2*(aq)/Cu(s) and a

Ni2* (aq) /N3y tratt=cell. _

a. Find the change in mass of the anode. (4 marks)

{\}‘((\ > M Cocd‘PZb/

BR=E= 2. SAKLS YOO = (RS O
e AR — NSO

\|qa_ \

<
ST e

@

~ DD |

A N— 4/1(,(,;3— ©- O@%&M\

mNO= AN =0.00SEIRSH T=O ) o

Ol!.((Cksdj ‘m/! © ’3) Lf’q-a.
— _ J

b. Find the amount of electrical energy that is produced. (2 marks)

E=V\E VZOMU-(o1S\=0<qV

E= 0N FSAK)L SR BEF |
— —

Space for Personal Notes
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(S4ONTOUREDUCATION VCE Chemistry %
Section B: Warm Up (19 Marks)

pa

STRUCTION: 19 Marks. 12 Minutes Writing.

Question 2 (2 marks)

A galvanic cell produced 3.50 A of current and an electric charge{of 100 £ passed through the cell throughout this
period. —_— —

a. Calculate how long the cell must have been operating for. (1 mark)
& oL

t- —= =55 = 2% be

b. What amount of electrons in mol, must have passed through the cell during this time? (1 mark)

—\— C;L > —
NEY= 2 = Feamhul = 0001 0 e

Space for Personal Notes
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Question 3 (3 marks)

If a cell produces 1.82 g of metal at the cathode during one trial of an experiment in which 812 C of charge is
passed through and then produces 2.34 g of the metal during a subsequent trial:

a. Calculate the charge in C, during this subsequent trial. (1 mark)
BI2 L 2% = 109
— LOEXIDY C
& — 0.\ 4 6

b. Ifitis known that the cell was operating for 1m how much longer, in minutes,
must the cell have been run for during the subsequent t¥] if the rate of eleetron flow was unchanged?
(2 marks)

\O(\n\r\)( ‘,){;_“ \'2.A PN

LO% Dy = 6005
/2
<

n)

{}f 2 A | 60415

Question 4 (2 marks)

One of the electrodes is made up ofan unknown metal, Y. —
a. Given there were\Q of€lectrons passing through, and the amount of Y which reacted §s 0.041 mol,
find the charge of the ion Y**. (1 mark)

NCMD D @
0,01 0.0t
0.0%) O.0%\

| % Yo

b. Ifthere is an increase in the mass of the electrode Y, must it be the cathode or the anode? Justify your answer
using a relevant half-equation. (1 mark)

]/\Cffmsﬂlb»eo\«% \/m\ S b('m ()f\?o‘\wc)\ S0 ED 91750\’]\0’1'
Ahe CO\H'\oolL/ o

4 r%e/———/ \[fc\ reduchon
(G{)

—
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Question 5 (7 marks)
Batteries are commonly called primary cells.

a. What is a primary cell? (1 mark)

A{ oolvnic gl Jidh C&mo‘rbﬁ, ,/\ec)fwad .
J J

b. State which metal is the most commonly used in batteries and explain why this is the case about the voltage
produced. (2 marks)

Ly e Yoo Chropst /I?CXUC&Z(/\Br an e
Ty, \AM/\ oaveeh i an‘)ox{dun5~ (\“o/\w)uw_s
0\(}4()/\ @/‘/\PW Lt o L)ém\C&/‘JC(,IUCJ'Z‘/‘)'

c. A particular primary cell involves the reduction of nickel (II) nitrate into nickel metal. A current of 2.30 4 is
produced over 5.50 min. Find the mass of nickel metal that was produced at that time. (4 marks)

M‘\Q’Fca@*' Vo—= N
A=l = LIARS SKAOs= ASA L
e B = oot
— 7 Taicoeped T
(N = in(ﬂf\ ’:lzf (.00 = Q0343
NNN= oW = Q00293 % KT = :@2’3\0\

Space for Personal Notes
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Question 6 (5 marks)

a. Write the appropriate balanced half-equati

VA _
P eyt

T obserxations. (1 mark)

Hﬂ/ )

Emina measures that after letting a galvanic cell operate for half an hojr, 2.50 g of solid lead were g¢volved at one
of the electrodes. ——

b. Calculate the amount in mol, of electrons produced in this cell. (2 marks)

PN = 228 = 900

e

nle D)= )n [O(q\’“ 2RO OTL"@CH e\ (\

l A\~

c. Calculate the current generated by this cell. (2 marks)

Renlz 2 = 0-0Ltm\ K506 = 2329

g p—— X4V,
€= OO l/\—\/

Space for Personal Notes
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Section C: Ramping Up (15 Marks)

INSTRUCTION: 15 Marks 11 Minutes Writing.

Question 7 (1 mark)
Which one of the following statements is correct?

>
chon—> elehiol

D,

'%;Fuel cells have inert electro‘dﬁ/@%s galvanic cells do not. P‘z R / g/' )

><uel cellyhave porous electrodes, whereay galvanic cells/do not.
—_—

%Fuel cells and galvanic cells operate when electrons flow through the electrolyte. E _C'—’
=

( A. Puel cells and galvanic cells produce heat.
/‘A

1 —J

Question 8 (8 marks)
Use the diagram below to answer the following zétions:

Positive Texminal
Zinc

asket
Zine Consumed

Blectvolyte Paste

Cavbon Rod
_—
Cuathode Mix

Cinodo—

a. Label the bottom section of the cell as the anode or the cathode in the box provided above. (1 mark)

b. This particular primary cell is often referred to as an “alkaline” cell. Suggest why. (1 mark)

“The eSechrdie. (s mode glhuqdraide (O, adnida

a\\alige
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c. Given the overall equation occurring is: MnO,(s) + 2H,0(1) - Mn(OH),(s) + Zn(OH),(s):
(\
2o —

i. Write the balanced half-equation involving manganese (IV) dioxide. (1 mark)

Mad, AU+ L = Macoid),

= 2T

P05 _ F2H,0+% =D Moy, H2oH

(N < () (‘c«q_)

ii. Circle the following: (1 mark)

—
Site of MnO,, reaction: [Anode]

iii. Fill out the following table. You should refer to the diagram. (2 marks)

Anode material Cathode material

i (oo

d. Explain the electrolyte paste’s role - in terms of how it migrates throughout this particular cell. (2 marks)

W pek ashe nbemd] cxat o congleke e cirent ()

’r%vd(mdz; som&ml ok o CM ‘Aot (H/Mha‘f\

Q[MQQ Ljﬂz%xgk LMN&S&%“)’E‘Q onocl /-\

Nnin\dne S o .

LA\ S L~ A 6.4\

Space for Personal Notes
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Question 9 (6 marks)
If a galvanic cell were set up between Co?* /Co and Fe?* /Fe:

a. Calculate the voltage this cell would produce. (1 mark)

CME = -0V = (0.t = 16V

i. If the cell was left running for two and a half minutes and a current of 4004 %vas generated, calculate the
charge produced in C. (1 mark)

A=\t = LA Swbd= HOD C

ii. What amount of electrons in mol, must have flown towards the cathode in this cell? (1 mark)
N C@—\/' (E/ = Uy & 0.00g22 f""-’\
\ /[/
c.
i. Write the half-equation occun@e. (1 mark)

CQQ:; o~ + (ZZ.:\"B (Jb —

P

ii. Thus, what mass of metal would have been deposited on the cathode? (2 marks)

nCLNZ 5 nG = —fl %0.002°2 = 0.ONR|| )
ML= NYMPE O-DINKER. A= o.\fgfsj

—

Space for Personal Notes
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Section D: Getting Trickier | (12 Marks) a\\/q/C\CCz\\g Q\(’cfyv\fjﬁc cet)
6 C_\

INSTRUCTION: 12 Marks. 10 Minutes Writing. @ . \
Secavlupm Z‘fd‘mbh(_

Question 10 (1 mark)
ch one of the following statements is the most accurat

A. Al fuel cells are galvanic cells.
— _—

Q-

All galvanic cells are primary cells.

SA

All secondary cells have porous electrodes.

. All fuel cells are more efficient than all secondary cells.

CONPAUs &»ﬂ?(]

~—

Question 11 (4 marks)

(1 mark)

a. Ifa cell runs for 10 minutes and a current of 10.0 A is generated, calculate the charge passing through the cell.

L

=it = 104105605 = @D C= |, 0><\03Qj

i. Had the current been turned up to 15.0 A and the charge produced were unchanged, what would the new

time have beer(l,gin minutes? (1 mark)
booo. _
== BT = @0y =| L3un
—-_\/

(24~ (At

ii. Hence, how many moles of electrons would have flown throu circuit? (1 mark)
QL oW C
reg —_ —_— é————\
A= = oy Cm
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120443 = |43«
(S4ONTOUREDUCATION DD Tus VCE Chemistry %

c. Now, suppose the charge flowing thrg 11 was known to lfe 3 8C,q d a stopwatch
showed that this cell was operati minutes and 43 seconds, what would one @ the ammeter to have
read in mA? (1 mark)

1,%1_
= T T 0.0URAS m

|9 CLRN
/

Question 12 (7 marks)

Another primary cell, which contains sulphuric acid, H,SOy,, is shown below:

KO

() ke

Zine vod
. T Diluke H,50,
> Povous pot
4
"“_> CuS0,, solution
: BN Coppor Vessel

a. Given the following half-equation:
CuS0,4(aq) + 2H*(aq) + 2e~ = Cu(s) + H,S04(aq)

m——

——
Label the polarity of the electrodes in the circles provided in the diagram. (1 mark)

b. Explain why the equation above can also be written aM)
)( W’m:\ Sb\g& Jhe. Sone lypboe X alr ceechion y
&- AT as A\ ﬁm&y\ an

Pw\cg(*b’\d j ) CMSOLH%\ ‘\SG‘ZNCMS 9<'Can discaciub (b

Lolos Jr antons -

CH34 [OBT-anary Cells & Faraday's Laws - Workshop
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(S0ONTOUREDUCATION VCE Chemistry %

/‘\

c.
i. If the other half-equation is:

Zn(s) + H,S04(aq) » ZnS0,4(aq) + 2H*(aq) + 2e~

WﬂM@

| CaSO A+ LA A2 SE> (ot it 2rt 21T

SOy 4+ Zn CD\ —+ %ASOLL N
(247 ) D) Cac_)

ii. Write the overall ionic equation. (1 mark)

(b« Z2n —2 7T { (o

29 ) (q9) )

d. Would this cell be able to operate without the sulphuric acid present? Justify your reasoning, ensuring to refer
to the role of the porous pot. (3 marks)

j) No  [hile r!ralag nok reaed fF acks as &

_Oedrlqic
\

D A'?Qc]‘/‘wi\’as the %’Z—Wﬂmh&tmdbl: WM/:LJ&D
Yo eninod

(7[«4 Q@roms Fw\’ BT (W&c, foas Fo_posss ?Kh/oijf) QL

L; VW J ‘nm\‘l v“\

Space for Personal Notes
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(S4ONTOUREDUCATION VCE Chemistry %
Section E: Getting Trickier Il (13 Marks)

INSTRUCTION: 13 Marks. 12 Minutes Writing.

Question 13 (6 marks)
A hydrogen fuel cell is run with an acidic electrolyte.
a. Write the half-equations which occur at the:

i. Positive electrode. (1 mark)

Ottt >0, 7))

ii. Negative electrode. (1 mark) R,23 \/
Hﬂ‘_/s —Z/H*’(-?’L -

b. Find the amount of electrical energy produced, given that 3.00 L of oxygen gas has reacted at SLC. (4 marks)
AL, N2 = == oninl
n =% (N = O Lg%
G=n~ ) F = 0.9¢txapsuo= 4 o4t C
==\t = VR = hpree 29 =5 74137
— ES2 el

Space for Personal Notes
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@stion 14 (7 marks)

Matthew, a lucky lad, finds a gold bar in his school lab. He’s a bit greedy, however, and wishes to produce more
gold. So, he finds some useful equipment and sets up the following galvanic cell:

=)

—NO,~
Al 2 K—— Au
N2 =
AL(SO), At CF

a. Label the direction of electron flow in the box provided. (1 mark)
b. The aluminium electrode is seen to decrease in mass by 2.93 g.

i. Find the amount of electrons in mol, which would have flown through the wire. (2 marks)

Al)=m/M =2.93/27.0=0. 11 mol
b'A

\ (o) /A N\
=r=3>xn{AH)=0:326mol

ii. It is found that 21.38 g of gold were deposited at the other electrode. Calculate the charge, x, on the gold
ions. (2 marks)

n(Au) = m/M = 21.38/197.0 = 0.109 mol

nfeAN Y= N1N00°* N9 — 1 °
II\I‘\U} II\C -) — U.LUIJ . U.OZU = 1"~ O

Therefore Au” (3+) (aq) and the solution is

CH34 [0.9] - Primary Cells & Faraday's Laws - Workshop ‘1 7
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VCE Chemistry %

electrochemistry. (2 marks)

iii. Ifthe gold ions had a greater charge, would this have benefitted Matthew or not? That is, would more or
less solid gold have been evolved than 21.38 g? Justify with reference to Faraday’s laws of

Accordlng to Faraday ssecond Iaw for every mole of metal,

Therefore, |fthechargeweregreater mor e moles of electronswould be needed
tog : _
— bad for Matthew.

adg

Space for Personal Notes

Let’s take a BREAK!
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Section F: VCAA-Level Questions | (11 Marks)

INSTRUCTION: 11 Marks. 0.5 Minutes Reading. 10 Minutes Writing.

C{f S
Question 15 (11 marks)

Inspired from VCAA Chemistry Exam 2007
https://www.vcaa.vic.edu.au/Documents/exams/chemistry/2007chem?2.pdf#fpage=18

The following diagram represents a half-cell for the reaction:

2H*(aq) + 2e™ = H,(g)

_ 7D

ey 2

Electvode Z

N

‘H’(M)

i. For this half-cell, identify an appropriate material for the electrode Z. (1 mark)

<

Vizs o uit . Py
2 /d T / J

ii. For this half-cell to be a standard half-cell, state: (2 marks)

» Thet

» The required pH of the solution o aq) ions O

\\\ @/\/\ ?\’\C ——\Dﬂm CH?('/B

CH34 [0.9] - Primary Cells & Faraday's Laws - Workshop
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b. A galvanic cell consists of the following half-cells, which have been set up under standard conditions.
& Half-cell 1: The H* (aq)/H, (g) half-cell described in part a.
& Half-cell 2: A Nickel (Ni) the electrode in a solution containing Ni?* (aq).

After some time, the pH in half-cell 1 has increased. Use this information to identify the species in this
galvanic cell that is the stronger reductant and explain how you reached this conclusion. (2 marks)

The stronger reductant is iL‘?\ O )

Explanation I‘(/ hH d’h"\e C?\\/.l/ V\(rf&c,tc)\ iér !\/\V@/‘OC bCCOM"

More, bo_S\(_ /fh\s Ao T jons a/c @tm Wsed] 4P, awa;v;
— _/

{YD . (Z)ﬂ (ui\’(_QJb — 'H') @ ﬁ
Tlhis ecirg Ni Musv e r\‘he SWej/JreoQudm)r

c. A second galvanic cell consists of the following half-cells.
© Half-cell 1: An inert electrode in 100.0 mL solution of 1.00 M X?*(aq).
& Half-cell 2: An electrode of Cu(s) in 100.0 mL solution of 1.00 M Cu?*(aq).

This galvanic cell is shown in the d1 ram below

/—6{
\(2’(— —2 >< bquA'IOI\ of electvon

flow
—>
pOD Yeep
Inert
7 ——— Cugy
dectvode oo,
« 100.0mL
[ — — 2+
Half cll 1 Half call 2
After dischargf electricity, the concentration of the X?* (aq) in solution in half-cell 1 was found
to be 0.725 M. Thevoltme of the solutions in the two half-cells had not changed.
/—\

CH34 [0.9] - Primary Cells & Faraday's Laws - Workshop ‘20
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i. Calculate the amount, in mol, of X?* (aq) that reacted in half-cell 1. (2 marks)

Nz 1AM —gSMT 0.23SM
M V=035 01L= (0,035 |

ii. Calculate the ratio of n(X2%) reacted to n(e™) that passed through the cell.
That is, calculate: n(X reactea: n(e7). (2 marks)

LQ-
NNz 2= 225 | < 0.004m) (Do)
V\CX’”\ nCLS
@.OL?§, .02

pabo i (1 (T
‘,\_J

iii. State the oxidation state of the product of the half-reaction in half-cell 1. (1 mark)

.

iv. Write an equation for the half-reaction that occurred at the electrode of the half-cell 1. (1 mark)

NG — 3t e
) ' (uog

Space for Personal Notes
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Section G: Multiple Choice Questions (7 Marks)

INSTRUCTION: 7 Marks. 7 Minutes Writing.

Question 16 (1 mark)
The following reactions occur in a primary cell battery:
Zn + 20H™ - ZnO + H,0 + 2e~
2MnO, + 2e™ + H,0 - Mn,03 + 20H™
Which one of the following statements about the battery is correct?
A. The reaction produces heat and Zn reacts directly with MnO,.

he reaction produces heat and Zn does not react directly with MnO,.
\

C. The reaction does not produce heat and Zn reacts directly with MnO,.

T —

D. The reaction does not produce heat and Zn does not react directly with MnO,.

Question 17 (1 mark)

produced by this cell is:

A. 04834 7
B. 0.9654 N(eD= (-Z,CH-L,\C 1‘7¢\Q’</'m\ /S

<§1.93A & ’/'(]UL"BF;— )% (Off [5_\—'@( &@O,C:/M

D. 3864

- \O{Q /\/c —\ 0o A
— | J =7 o —17

Space for Personal Notes &
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Question 18 (1 mark)

Electvode @ -

Reackant X——

C,HsOH(aq) + 30,(g) — 2C0,(g) + 3H,0(1)

Electvolyte

& Readrant Y

=+ Eletvode 2 ()

Choose the alternative that correctly labels electrodes 1 and 2 and identifies the reactants:

Electrode 1 Electrode 2 Reactant X Reactant Y
7.<‘ Anode Cathode 0,(g) C,Hs0H(aq)
— Anode Cathode C,Hs0H(aq) 0,(g)
@) Cathode Anode 0,(g) C,H:OH(aq)
) — - d
D. Cathode Anode C,H;0H(aq) 0,(g)
/_’-

Space for Personal Notes
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(S4ONTOUREDUCATION VCE Chemistry %

Question 19 (1 mark)

A particular galvanic cell includes metal, M, which involves the metal ion M**. During cell operation, a current of
1.50 amperes was produced for 180 seconds. The galvanic cell resulted in 0.0014 mol of metal.

. .
The value of x in M** is: @;\ t— — '2;3’0 l_
A. 1
@ IO
@ " YV“’@ DO _,Q)oo'zgmj\

¢ 3 NG Nl
O. 08 . H.Q0\«

M\

@.5

20\
In delivering an electric current, a particular cell uses 0.750 g of ethanol in 30.0 minutes. The half-equation for

the reaction of ethanol is: /_/ ﬁ

C,HsOH(aq) + 3H,0(1) - 2C0,(g) + 12H*(aq) 12e
—

= 075 _
A. 0.175 /\(’Gl«\'k()\—\\a %" -Z; 0\63(\»,,\

b, 0574 NENZ2N(GrlgoR) = O- dmd
D. 629 @?m (‘):'3\;: @\q byucsStD = l,gcﬁ((bcﬁC

Question 20 (1 mark)

The electric current flowing, in amps, is:

- B N S S VY S
o RPASSORN

——

Space for Personal Notes
.\
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AN

@_39 x 10% g A CND’;(LZ/’ L= 16D

Quesfion 21 (1 mark)

uivalent to the charge on(1 mol of electrons. The mass of nickel, Ni, that can be electroplated onto the

ptatinum, Pt, electrode with 320

A. 973x1072 g YN O ]\J‘\H%-(sz/é N
B. 1.95x 107! g ),

D. 1.88x 10% g

K

/)

@xlo5

—~
Question 22 (1 mark)
A fuel cell is set up based on the oxidation ane. Again, tion for the anode half-reaction is:
—»
CH,(g) + 2H,0(1) 4, CO,(g) + 8H"(aq) + 8e~

Assuming that all the energy of the oxidation reaction is converted to electricity, the amount of electric charge,
in coulomb, obtained from the oxidation of one mole of methane is closest to:
f

A. 8x 102 n(é‘j{_‘gr\cmc(_\c %V\N\
B. 1x 10° b =S *q(\mf;??rx\ogQ

D. 1x10°

Space for Personal Notes

-

CH34 [0.9] - Primary Cells & Faraday's Laws - Workshop

C




(S4ONTOUREDUCATION VCE Cheristry %
Section H: VCAA-Level Questions Il (10 Marks)

INSTRUCTION: 10 Marks. 0.5 Minutes Reading. 9 Minutes Writing.

Question 23 (10 marks)

A diagram of a nickel-metal hydride cell is shown below:

Metal alloy sponge that
T absorbs hydvogen +o

NiOOH cathode form metal hydride

- — e — ———— —

KOoH + #,0

Sepavator S
RS S ©
\ & S — \
MH + NOOH — Ni(OH)z + M

F2
a. Write the reaction occurring at the catt&fe. (1 mark)

Mg ™ —= MioH)),
“£oH” oM™ \
@ State two functions of the electrolyte in this particular cell. (2 marks)

1 MOOH o FHh D1 —= MOHD), o~ HOH

l ST 1og,)
g
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c¢. These types of nickel-metal hydride cells are efficient and portable. t
i. An average battery contains 2.00 g of NiOOH(s), calculate the battery life of the average battery, given it
produces a 2.00 A current. (3 marks) 3 —_—

F\(Nt@O}’\ m = KN CQ,O(Z.Kgmg\
@ nLOT NALOOHN= O 52 3]
=N )= ORI =210SC §) B
Oy oSS {.qﬁ

—
— - —

([~ A

.

1
t
V]
2\ X
B\ &
W
@

ii. Describe the effect the electrolyte has on the overall battery li
The el ectrolyte has no |mpact on the overall battery life of the CeII as |t

Ioss of ions.

d. Lithium is a more common reactant used in batteries.

i. State why lithium is a more common reactant used in batteries. (1 mark)

Lithium isa strong reductant and wil produce alarge EMF.

ii. Explain whether lithium can viably replace the reductant in this cell. (2 marks)

No—tithrams I I ottt " dy.
Smcewater |s used vv|th|n the electrolyte |t WI|| spontaneously react Wrth the

will produce hydrogen gasthat can explode.
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Section |: Extension Questions (10 Marks)

VCE Chemistry %

Question 24 (10 marks)

An acidic methane fuel cell is depicted below:

a. Write the balanced half-equation occurring at the cathode. (1 mark)

0,(g) + 4H"(aq) + 4e~ — 2H,0(D)

b. Write the other half-equation. (1 mark)

CH,(g) + 2H,0(l) = CO,(g) + 8H*(aq) + 8e~

e. Hence, fill in the box on the diagram with the appropriate product(s). (1 mark)

d. Outline two design features which differentiate fuel cells from primary cells. (2 marks)

Continuous supply of reactants whereas primary has
stored reactants.

PICCY electrodes versus merely electrically
conductive electrodes.
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e. If22.0 L of CO,(g) were evolved at SLC, calculate the amount of electrons in mol, which must have been
released by the anode. (2 marks)

n(Co,) = V/¥Vm = 22.0/24.8 = 0.887 mol
n{e”) = 8 x n(C0,) = 7.097 mol

days. (3 marks)

Q = n(e")xF = 7.097 x 96500 = 684,839 C
t = Q/I = 684839/3.50 = 195,669 s
t = 195669/(60 X 60 x 24) = 2.26 days

f. If the ammeter in the external circuit reads 3.50 A, calculate how long this cell must have been operating, in
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Website: contoureducation.com.au | Phone; 1800 888 300 | Email: hello@contoureducation.com.au

VCE Chemistry %
Free 1-on-1 Consults

What Are 1-on-1 Consults? %

Who Runs Them? Experienced Contour tutors (45 + raw scores and 99 + ATARs).

Who Can Join? Fully enrolled Contour students.

When Are They? 30-minute 1-on-1 help sessions, after-school weekdays, and all-day weekends.
What To Do? Join on time, ask questions, re-learn concepts, or extend yourself!

Price? Completely free!

One Active Booking Per Subject: Must attend your current consultation before scheduling the next. :)
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SAVE THE LINK, AND MAKE THE MOST OF THIS (FREE) SERVICE!

Booking Link @

bit.lv/contour-chemistry-consult-2025






