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Unit 1: Equilibria in aqueous solutions
Learning objectives

Grade 12 Semester 1

J8Y) (ol Al Juadl) — e S Ciall - plaass!)

Success criteria

dagdail) Cilaay)

1.1 Acids and bases

o) gil) g Galaal) 1-1

_ _ _ ki e g Bl gl g (aleal) Chiny @ | Galeadl agin )l el Ciay 141
Describe acids and bases in terms of - o .
the Arrhenius theory arlatidhd =l
_ _ ' bl ae) @ gl (aleal C¥alae i
Describe the Arrhenius _ _ : sl 2ol 8 ol palaad S o ¢
— _ Write an equation for an Arrhenius Lelall a4l
1.1 definition of acids and , . o . e
5 acid or base dissolving in water. 4 ki aladiily el ol meall sasy @
ases. i
ldentify an acid or a base using the o
Arrhenius theory.
. . . ki o g 2ol gl 5 alaal) Cay @ G- g Ay ki Ciuay -1
Describe acids and bases in terms of i L 3 R
the Brgnsted-Lowry theor i ety gl
y Y- o il Gillalada o ¥ alea PREGNRY |
Describe the Bronsted— Use equations or diagrams to show 4kl 85 5ac B ae (aes Jeli
1.2 Lowry theory of acids an acid-base reaction according to S sl gy
and bases. the Brgnsted-Lowry theory. 4k aladinly sac ) 5f aeslloisy @
ldentify an acid or a base using the e
Bronsted-Lowry theory.
1.3 Define and use the Gaaall" mllaiac 3 paidl G2y @ paeall (palliadl iy 3-1

terms conjugate acid
and conjugate base

Define the meaning of the term
conjugate acid.

ldentify the conjugate acid of a base

MGl yall
Jeld 8 saclal (3 jall jasall any @
=S sl

21 el 3ac ) 5 38l al
Lageddion




in a forward or reverse reaction.

Define the meaning of the term
conjugate base.

Identify the conjugate base of an
acid in a forward or reverse reaction.

Bac 8" ellaiany 3 gaalall o jay
i) Ll

Jelé A& (aes] 48 yall sac 8l 2aay
=S gl alal

1.4

Define conjugate acid—
base pairs, identifying
such pairs in reactions

Define the meaning of the term
conjugate pair (acid-base).

ldentify conjugate acid-base pairs in
reactions.

."(EAQG - um)
8 48 yid) 3acldll 5 Gaeall z1 g 5f 2aay
ALl Edle e

saclille (meall) 2 g5l Caneyl  4-1
ez ooY) oa aaay g o(A) yidll
Al e le L)

1.2 Strong and weak acids and

bases

ddmall g 458l a0 g8l g (alaal) 2-1

1.5

Describe strong acids and
strong bases as fully
dissociated in aqueous
solution and weak acids
and weak bases as
partially dissociated in
aqueous solution.

Define the term degree of ionisation.

Define strong acids, weak acids,
strong bases and weak bases in
terms of their degree of ionisation.

Compare strong acids and weak
acids, with reference to their degree
of ionisation.

Compare strong bases and weak
bases, with reference to their degree
of ionisation

Write ionisation equations for strong
acids and strong bases.

_wi:ﬁ\ﬁ\;ﬁckm@ayaidlqﬂ

bl gl (mlaa¥l o ny @

dapal) ae ) sl 5 oy sl 2l ) 5 (Adall
Lelida oo B

oabaa¥) s il alea¥l Gn o
Lelids s s B dimiall

Adpmiall oo | g8l 5 4yl 2ol @l (o )
Leilids ja e s B

I sl (alaa) ol Y oles S,

Al ae) gl
Al (alal) ol Y oles iy

Adwall ac) gl

sel gl iy gl Galaad Camy 271
(SN Ll 6 i 3 4, 58l

sel gill 5 Admall Lmbeadl g

&b ol el ¢ g Aduaal)
AL elllae




Write ionisation equations forre weak
acids and weak bases.

1.3 The ionic product of water a

nd the calculation of pH

PH (i gt ad ) cilileaa g/, plall cpli i 3-1

1.6 Define mathematically the | write the equilibrium expression, Ke, ot LK QM B ABe 5 0 | pH rtlallacad Gy ) imy - 671

terms pH, Ko, pKa, Ko and | for pure water. o ) & Leadiun s Ky Ky ¢ pKaKa
Kw and use them in _ _ o K elall s el a8l iy AR aladdinl ety Lay il
calculations, including use Write an expression for the ionic ‘ K =K. % K,
of Kur = Ka x Ko product of water, Kw. elall A Caa el Gl gl 3 5 Gaay

Calculate the hydrogen ion Ko Apesleay ol

concentration in pure water, when 12l pH e sonell i)l D2y @

given the relevant Kw values. S hasba Jslad pH Aad sy @

O 5ol gl

Define pH mathematically. Jlaal s uel) b gl 38 55 ey

Calculate the pH of a solution given PH e dpa slaay

its hydrogen ion concentration.

Calculate the hydrogen ion

concentration of a solution given its

pH.

L7 Calculate [H] and pH Calculate the hydrogen ion e Gl S Jﬁ}u&m ok e JIpH o5 TH] ny 771
values for: concentration of a strong acid. . L S0 4l (alealyl (1
S8 sl pH 4 sy @ - )

a) strong acids Calculate the pH of a strong acid. 3ac el fpa g el Cligl S iy @ ) el m’fj‘ (=
b) strong bases Calculate the hydrogen ion A Mﬁjj;\(é

c) weak acids

d) weak bases

concentration of a strong base.

Calculate the pH of a strong base.

Ay 8 saclal pH dad sy




1.4 lonisation constant of weak acids Kq and weak bases Ky

Ky dadl o) gillg K, ddmdal) (alaal) ol culi4-1

. . . x e Ry .~S A ” x z ., . w
1.6 Define mathematically the|write the general equilibrium ST .. Ka U:u,\ = M_k R ® ‘pH a i
terms pH, Ko, pKa, Ko and - expression for the acid ionisation J | Ka ot 4] )ﬁu .JS% ° LG_A\ .. ]} .‘Kﬁ}fbiﬁ;&}
. [B>-"tX A Ry ()

Kw and use them in constant, Kq, for a weak acid. P TR ‘ N u\gﬁ
calculations, including use Ko 2af 3ol ) il clBBle 55 0 K= Ka > Kp, :28%]
of Kur = Ka x Ko Stote what different yolues of Ka e ddmia aleal Al

indicate about an acid.

- o . Ry o

Write equilibrium expressions to PKa o il de - A e

determine Kaq for the ionisation of PKa pf phasiul s S0

specific weak acids. i

S el K dad sy @

Write the expression for determining al Lo g 3 3l sl 8Y) S o

pKa values. G Gmeal K, ded

State why pKa values are used.

Calculate Kaq for a weak acid.

State the assumptions made when

calculating Ka for a weak acid.

1.7 Pl Sy el sl S5 sy 0 | Ll S pH 5 [HY ]y 71

Calculate [H*] and pH

values for:

a) strong acids
b) strong bases

c) weak acids

d) weak bases

Calculate the hydrogen ion
concentration for a weak acid.

Calculate the pH of a weak acid

Calculate the hydroxide ion
concentration for a weak base.

Calculate the pH of a weak base.

.:‘.S-\’-A.A

-

Adeaa EAr_L'éIpH Al sy @

caeal (pagoued) clisd HS picay @

CLiaa

-

4 gl GaleaY) (
Al 2ol @l (@
Al palal) (z
REETA R PANE




A sc 8] K o) ol e Sy

16 Define mathematically the | write the base ionisation constant, ‘PH ilalbadi bl oy 61
terms pH, Ka, pKa, Keand |k, for a weak base, B. B ot leertivs K KopKa Ka
Kw and use them in I _ ’ ) . pladiul Gedal Lay u\dw‘
calculations, including use Stote what different values of Kp o Al K adf 4] piile SN Ko = Ko X Kp, :383a])
of Kuw = Ko x K indicate about a base. L ‘5&::}5
State the assumptions made when S lpnas f""‘—*“n At fs“i’
calculating Kb for a weak base. Adpn Bl K Aad
Kw sKp s Ka ¢ dall SN @
Lo aeal 488 yall aclall K 4l sy @
State the relationship between Ka, Kb aeall K daf da laay
and Kuw. Lo sac ) 38 jall (aeall K, dad oy
Calculate Kb for the conjugate base Aasbro Bl Kp S8 0585 Lo
of an acid with known Ka.
Calculate Kq for the conjugate acid of
a base with known Kb.
1.5 Acid-base titrations 30 gall g (alaa¥) 5 ilaa 5-1
Select suitable indicators Define the term acid-base indicator. Baclils paenl) BllS glhine Sim Soael puliall ) S0 Jm &1
1.8 for acid-base titrations, e alaie YU cac) sl 5 (alaal)
given appropriate data. lazal) calibul)
Sketch the pH titration Sketch the pH titration curve for a plasiuly b}mw pP} G‘M e_‘uﬁ oabeal 3 ladl pH Slisie aus -1
curves of titrations using  |4itrgtion using a strong acid and . . :4&}5 bx.u{ Ls,dum s Ash ae ) n A 51408
strong or weak acids strong base. MPH@“‘&:A“ %M‘MJW aleaa¥l 5 _las enaly V) dipua
1.9 with strong or weak Aydsaeliy o d paen byl (Al 2o ) 58l ao digeual)

bases (does not include
titration of weak acids
with weak bases).

Identify the equivalence point on a
pH titration curve for a titration of a
strong acid and strong base.




Select suitable indicators |Identify a suitable indicator to use for P eh:\mf\ ‘_uu\ mtf.]\ MA" 8 il a9 3 871
1.8 for acid-base titrations, a titration of a strong acid and At haells 68 gaes e e YL cac) il 5 aleay)
given appropriate data.  [strong base. Blazall il
Sketch the pH titration Sketch the pH titration curve for a S b}mw pHG‘M e‘u} aleal s yladd pH Clinie pus o1
curves of titrations using iy qtjon using a weak base and a . ,'"”5,)5 um;.} ?%ju..’,bmu S A ael f el S48
strong or weak acids strong acid. ‘“l“’d pH e“*““ uh ﬁﬁ“"l‘“ — A
1.9 with strong or weak (S A pans g Apan bacld dladiuly 8 jlae
bases (does not include Identify the equivalence point on a
titration of weak acids pH titration curve for a titration using
with weak bases). a weak base and a strong acid.
Select suitable indicators |Identify a suitable indicator to use for A e‘fﬁfm ww‘ m&‘ = FVPRERRTIURE- I
1.8 for acid-base titrations,  |a titration of a weak base and a G5 s A 2o B e e Adie Vel gl 5 (alea)
given appropriate data.  |strong acid. Slasal) L)
Sketch the pH titration Sketch the pH titration curve for a plasiab °ﬁ%% pH ‘SJMA‘MJL; ualeal 3 plaal pH Cilinie au -1
curves of titrations using  [titration using a strong base and @ end pH w:?;“:gj ‘:i":x A8l aedima fi, 7*-3;;5
strong or weak acids weak acid. ) e 5 4 sacld Al ;Jﬁt_,_; e
1.9 with strong or weak .

bases (does not include
titration of weak acids
with weak bases).

Identify the equivalence point on a
pH titration curve for a titration using
a strong base and a weak acid.

-EY SO~

-

1.6 Equilibrium and solubility

Al g O3 6 -1

1.10

Define and use the term
solubility product, Ksp

Define the meaning of the term
solubility product, Ksp.

Use Ksp to compare solubilities of

.Ksp :\.:\.'\ngﬂ\

Ao g Ksp REEPRI

10-1




salts. 4,8l Kgp 4l g2l Juals il padiny
Y Al 5
1.11 | Write an expression for : : Kp 2l sdll duala Qi 483 S, duala @l Jidi didle Sy 11-1
Write an expression for Ksp. .
Ksp Ksp. @L:‘J'm
1.12  |Calculate Ksp from . O Kp 4l sl Juala i el oy DS e Kp da oyl 12-1
. . Calculate Ksp from concentrations. C g el ol
concentrations and vice (bl 5uS) ) a8 e all
versq Calculate concentration from Ksp Sl ad e (S0 ill) Al o3 Al Caneny
values. Ksp. it sl Juals
- | Ly 5l K Aol Joals lf pndi Jala ol G 10-1
1.10 Defln.elcmd use the term | jeo Kep 10 predict whether a ,w-*”. g 5 5 pasi > clkm = 0
solubility product, Ksp precipitate will form when two salt Bl e O3S ol s 1) sty Kop el
solutions are mixed.
1.13  |Understand and use the . : dlis @ i) s s pallaadll Caay z A yisal () il aedd 1341
' Define the terms common ion and e . res N
common ion effect to . & yidall G 5! (25 50 S pal Adlial) Al 53)
_ - common ion effect. e e e PO .
explain the solubility of a A idall G ¥ 8l = ik O sl (e (58 Jolae
compound in a solution Explain the common ion effect. Aoy
containing a common
ion
1.14  |Perform calculations O Kigp 4Ll duals i da sy Kp af pladinls il s 14-1

using Ksp values and
concentration of a
common ion

Calculate Ksp from the solubility of a
compound.

Use Ksp values and the concentration
of a common ion in calculations.

Use calculations to predict the
likelihood of precipitation from Ksp
values and the concentration of a
common ion.

S all Al 5

Ksp &l sl Juala s o aaiiy
bl 8 o yisall oY) S 5

& o Al il lbuall ity
A3 Qs Cull o e e i Ales
il o oY) 38 555 K

A5 o581 35 5




1.7 Buffer solutions

Aalaiall Jullaal) 7-1

i i . . el Jslaall a5 @ | AdS e ydygabial Jglaall Caley 15-1
1.15 |Definea b_uffer solution | 5o the term buffer solution. plaidl JMC-L‘“ o g s pbaiall Jsladd o
and explain how a buffer Lo phie Jglas juasiah oS Cuay @ RS
solution can be made Describe how a buffer solution is
made.
i i i , ' , Sasg e 2l LSl Y aleall 202t @ ¥l aladiul o i 16-1
1.16 Explain, using chemical Use chemical equations to explain = C}d T u - e . f . SC)“
equations, how buffer what happens when a small quantity ol 558 pann (g AL S Qi) e allaall aSai oS driliasl)
solutions control pH of a strong acid is added to a buffer e ol PH o 5]
_ G b ol AilasSll ¥ aladl) adiy @
solution. ) 536 (e AL 2 i) i
Use chemical equations to explain ?L.\A Jslaa
what happens when a small quantity dcaaall dadiidl Jalladl il Sa Ciny @
of a strong base is added to a buffer Lo i s dpaclall dadaiall Jillaall
solution.
Describe and explain the
composition of acidic buffer solutions
and basic buffer solutions.
. ol Jolad pH 4ef sy @ Aabaidl Jllaall pH of oyl 17-1
1.17 | Calculate the pH (_)f Calculate the pH of a buffer solution. o ?LM P . il 3 pm\?ﬁ -
buffer solutions, given Ala) aay plale Jslaad pH A couny @ Asulial) slarall Uikl Laadiie
appropriate data Calculate the pH of a buffer solution Afnacli ol o Gmen (e AR LS
after adding a small amount of a
strong acid or strong base.
1.18 Describe and explain the List practical applications of buffer Actid) laall o) iyl 2 0 bl dlad) Glalssind sy 18-1
2 B pH ey oSaill s CaS =l @ | B HCO3™ o be lay clea g

uses of buffer solutions,
including the role of

solutions.

Explain how the pH of blood is

2 3 pH A Sl




HCOs™ in controlling pH
in blood

controlled.

10




Unit 2:Electrochemistry

Learning objectives

Success criteria

gladll ulaa

Al ) $LasSl) 1A Gas gl

daaladl) Calaad

2.1 Electrode potentials

(E) Aib_g< Gladl) 35 1-2

2.1

define the terms:

a) standard electrode potential
b) standard reduction potential
c) standard cell potential

Describe how an electric potential is
formed in a half-cell.

Define the term electrode potential.

Lo i Caai i il S0
il g ellanas i
(Sl

Ay Glallhad) Caayl 122
okl L el kil aga (i
bl JI Y aea (@
R S RYENY (G

2.2 Measuring standard electrode poten

tials

Apal) GlY) 3 gg (uld 2-2

2.2 describe the standard hydrogen|Describe the standard hydrogen Oyl o Sl bl O sl b il 22
ekl
electrode electrode. el L <
State the voltage value of the ( {5) .
randard hvd ectrod bl s g Hgll il
standard hydrogen electrode. b et
Write the half-equation for the ol sl
standard hydrogen electrode.
2.1 define the terms: Define the term standard electrode —hill xea =0 A Clalhiad ey 3-2
_ . FO kil L 5eS) o . f
a) standard electrode potential |Potential, ES s \mj _ ;—:S\Ji bl 2l Sl kil aga (|
JA.D.&AS (-]
b) standard reduction potential|State the standard conditions used ‘_‘L&‘\j‘l ) e-‘;:‘-" e m bl J) A aea (@
. . - 56> 8 A
¢) standard cell potential when comparing electrode Al el k) sl e (2
otentials. T
P JI Y sea mlhias (o
Define the term standard reduction E© il
potential, Er©.
2.3 describe methods used to Describe how to measure the JIRY) 2 sen (L8 A4S ooy 2563 o () Aoasinad) Gl sy 32

measure the standard electrode
potentials of:

standard reduction potentials of

e s sian LA Galay 4l all
el gl 5l 8

s JSD Apuall J) Ayl

11




a) metals with their ions in
aqueous solution

b) non-metals with their ions in
agueous solution

c) ions of the same element in
different oxidation states

half-cells containing metals and
metal ions.

Write half-equations for the
reactions that take place in the half-
cells.

Describe how to measure the
standard reduction potentials of
half-cells containing non-metals and
their ions.

Describe how to measure the
standard reduction potentials of
half-cells containing ions of the
same element in different oxidation
states.

e latll Y aladl-cilall S, o
Lol ciliash 8 s )

JI eVl dgen B diS Cany @
e st LA Glay Al all
Ll gl g ol laYy

JIaY dgen B diS Cay @
e st LA Galay Al all
(3335 5a A yuaiall gl
Aalia oSl eV

& (OB 0 sal/ 38) Ll gn 3 (
(e dslaa
() & sal/ 1Y) el sl e ) Y (0
e Jslaa A
(OO 5 A yeaindl il (2
Adbite 208 Vs 353 g sall

2.3 Standard reduction potentials

Al dl) ) 3AY) 3 3-2

2.6

deduce from standard
reduction potential Er© values
the relative reactivity of
elements, compounds and
ions as oxidising agents or as
reducing agents

Compare the relative reactivity of
elements, compounds and ions
using standard reduction potential,
Ero, values.

Deduce the relative strength of
oxidising agents using standard
reduction potential, E©, values.

Deduce the relative strength of
reducing agents using standard
reduction potential, Er©, values.

) Abesll Ll o )l @
Y 5 S ) g ¢ paliall
Al J1 A1 2 sem o aladinl
E©°.

Jal sall Al 5 ) iy @
35en ab alaAEL 5208 5l
E© gl J) 5aY)

Jal gall dpail) 3 il i) @
RPYENE:INRERER N REWA]
E©. 4l JI 3y

E/© (bl I FaY) 3 s p (o ey
rabial (sl il L

Jal s Lebon 50 i a1 5 il yall

Al it dalse 5l 32085

6-2

12




2.5 use standard cell potentials to: |peg he bolarity of each ) hoeS b IS5 L) il @ L bl Al S AA)) 3 s o paaiyl 572
educe the polarity of eac e ) :
. . _ 29> A e A e (- ) .l
a) deduce the polarity (sign) of |electrode by comparing standard o e
] ) Ere. 4.._.\;&;}1“ d\)—\&‘}” i 50 - - L’i\ e i
each electrode and the reduction potential, Er©, values. b il IV 385 el i (- ) ) SleS lad IS 5L it
— o E.E-Lu‘“u,, w s A w . - wa -
direction of electron flow in S T Iy e o AN Bl Y g el
T Deduce the direction of electron Aala Ao LA Al 5N 5 Al . il € il dm Al Al Sl
the external circuit of a . o i . Adagsy Al 5eS Alad A Hlal) 4l s
' flow in the external circuit of a Aldae 400 4eS . . .
simple cell . Lo Jeld & gaa Al Ly (o
_ - simple cell.
b) predict the feasibility of a
reaction
2.1 define the terms: Define the term standard cell bl ) 2 = hdﬂéy|dj MJE? 1-2
’ . E..i© Al L Sl adadl) aga (f
a) standard electrode potential |Potential, Ecen® cell e Jﬁ'ﬁ e (
. _ =kl J Y A (@
b) standard reduction potential Ll 320 g (
. ekl sl aea (2
c) standard cell potential - ¢
. R ERIENEVE S B e A8Nal aladinly bl Al ags syl 4-2
2.4 calculate a standard cell Calculate a standard cell potential. < e ¢ < e !
potential using the following e
relationship: E®cell = E® (cathode) E©ca = E© (Cathode) - E©
—E~® (anode) (Anode).
; . , . . Galals Le Jelds ¢ gan A<l Ly S g 'O . 5.2
2.5 use standard cell potentials to: | predict the feasibility of a reaction SR Ll Bl Al ol Al 2 56 o8 o2t
. . . . _ JIFAY) 3 sea ad aladiily 4
a) deduce the polarity (sign) of [using standard reduction potential P e
.4'.1""“1'.'.‘5}\ i ;LI “ - m‘ o i
each electrode and the values. (-3 +) (FleS alal IS5 L) iy (
Cacti » . o . Al b clis ySIY) 8 elal
direction of e'_ec“?“ flowin Predict the feasibility of a reaction el Le Jelas ¢ gaa duilsaly Ly il € il s LAl Al w<l)
the external circuit of a . dard cell - s <l Al i il b S Bl A Al 4 S
' using standard cell potentia EEERVIN| I EN U PVENPR A RELAE 1
simple cell P S
_ o values. Agulall e g ;
b) predict the feasibility of a Lo Jeli & paa Al Ly (@

reaction

13




- , el ) e aladl Sy @ Jadialy JI 3l / saus) cValea iy 722
2.7 construct redox equations Construct equations of overall . ot . ¢ . > L o
using the relevant half- ) ) e\JA.\.mL\ J\PY\} 32y M\ Cld Y aleall-calias)
redox reactions, using the relevant " e o
equo“ons ) _"d.u.a” <l UYJMLMLAJ‘
half-equations.
2.4 Effect of ion concentrations on the value of Er (E:) JFAY) dgga ad o cligh) 580 5 50 4-2
i itati , s A S 1Y) Lo ity @ d Y 380 iyt il Ge gLl 822
2.8 predict qualitatively the effect | 4 ce whether the reduction 3 4€-= i G““‘ < ,)-‘SJ-‘J-"—‘)-‘-‘
of changing the concentration . . oapd e J85 ) ala 35 F J) s JEr J1aY) g dad e Al Lelllas
_ potential, Er, increases or decreases . |l el o1 ) 5
of the agqueous ion on the . (8 8253 sall dilall S 0¥ 3S) 5
when the concentration of L s Caay
value of the standard : : , S0 AHS- Al
_ _ agueous ions in a half-cell is
reduction potential Er
changed.
; . ) A A il SN @ | e e e . 9.2
2.9 use the Nernst equation, e.g. State the Nernst equation in terms U‘él@ ;;\ ; L:jm ALY Cand i Aalas aadio
Er = E© — (0.059/2) logio Q of log1o. o loBlog s /z) log10Q E» = E/© — (0.059
) _ [products]® | dad lual oyt dlalas a2y @ Fasil g
where @ = [reactants]b Use the Nernst equation to calculate 2 S e dda caal F 0= [u;w\]b
(@ and b represent the Er for a half-cell with non-standard Asuld —_ .
. : : - . Y e oae) Jidh 5 glus)
stoichiometric amounts) concentrations. dad bl G i dlilae 22d5n @ .
RS o(Slapadl
to predict quantitatively the Use the Nern;t equation to calculate| At & 5815 & A Ecan Y1 50 5 s il Gl Ll
effect of changing the Er for a cell with non-standard E; J AV aea dad e 40l
concentration of the aqueous  |concentrations.
ion on the value of the
standard reduction potential
Er
2.5 Electrolysis s Jlasl) 5.2
i i i+ . . _ Alee DA Al o sl Ly @ s N % e fa 10-2
210" predict the identities of Predict the identify of substances N - ) J \w i J\J“:n* b
substances liberated during liberated during electrolysis. e L:—’ J«-S s : toe JSI a5 Le a5 iSIY (A ,eS)
electrolysis from the: _ o _ e e S
Explain your prediction with g I Al 5l AN ()
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state of electrolyte (molten
Oor aqueous)

position in the redox series
(reduction potential)
concentration of ions

reference to the:
a) state of the electrolyte
b) reduction potential

c) concentration of the competing
lons.

&se) J Y 2 (@
(bl Aludes 8 Cilagual)
Awdliidl bl 38 5 (7

3113 seae) Al ) a5 I Al
(s

JIFRY) 3 sea Aludis & b 51 & ga (2
Al

s 5 (7

2.6 Electrolysis calculations

el Gt Sl 6-2

211 lcalculate: Calculate the quantity of charge JAUA Alatial) Ll 4aS sy @ b e qanyl 1122
a) the quantity of charge passed during electrolysis, using Q = plaainly ¢ HlpeS diladdolee il dlee S Al Aiadll S (]
passed during electrolysis,  |I-t: Q=Ltdaal, 80l g Gl ) 28 aladiuly o S <)
using Q = It Calculate the quantity of charge Y A SO il 4aS im0 =1t
b) the mass or volume of needed to produce one mole of Al s Aadliale o als s A Al 3ol aaas SfABS (o
substance produced during |product during electrolysis. heS s e S Jlaill Al
electrolysis Calculate the mass of a substance e PRANE LS s e
S s
produced during electrolysis. Aglee (D Aol B2k paa Gy @
Calculate the volume of @ (eSS Jalas
substance produced during
electrolysis.
2.12  |state and apply the F =Na.e ¢haalll 483l Sy of <l g F'= Np.e sl A8l S4 12-2

relationship F = Na.e between
the Faraday constant, F, the
Avogadro constant, Na,and
the charge on the electron, e

State the relationship between the
Faraday constant, the Avogadro
constant and the charge on an
electron.

Apply the relationship between the
Faraday constant, the Avogadro

S5 F gl )l Sl O
8353 sall At 5 (Np s ola 58l
e O A e
F = dual )l 4830 gy
Gl oF (g2l <l g Nace

:\..'\A.am‘} ‘NA }JJ\._A}A‘ S_L\U} 6F‘$5.J\JL5
Lt ce 0SSV e 5 55l
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constant and the charge on an
electron.

33 s sall L3n8Y g (N p }JJ\.;}Q‘
e O A e

2.13

describe the determination of
a value of the Avogadro
constant by an electrolytic
method

Describe how to determine a value
of the Avogadro constant by an
electrolytic method.

alal) Al a5 ol il
(S

s il e st les oy

TR RRCTE TR

13-2
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