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(d) | Molecules changing from liquid to gas Allow becomes a gas

Big increase in disorder or much more random movement Allow gases are very disordered
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)

= Xentropy products — Yentropy reactants
Or=193-0.5x192 — 15x131

=-99.5 J K mor

AG=AH—TAS

When AG=0 T=AHIAS

= 46.2x1000/-99.5

=464K

Allow conseq on wrong AS

Allow 568 K if use given AS

[}

No longer spontaneous or yield decreases

Either point scores

do not allow formation of ammonia
decreases’

Must say or imply clearly that yield of
ammonia decreases or equilibrium
shifts o left.
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if round brackets, penalise here but mark on
i K. wrong can score only M1 and conseq units





image7.png
M1

M2

M3

M4

dividing by volume:
throughout shown

028

012

)

025

2
25

(1.12)° (0.48)
(1.76)*

=0.218 or0.22
allow 0.217 - 0.22

mol dm®

044,

if moles used instead of conc can score
only M3" (+ units M4),
can score this in M2

*1.36 x10°2 if vol not used
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(c)  toright or to product(s) or forwards
Increase
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(d)  toleftor to reagent or backwards
no effect
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(e)  total nomoles = 0.84 if CE, no second mark

Q2 _ 14 allow £
0.84 7
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(®  0.143x278x10° = 3.97x10° (allow 3.89-4.00 x10° & 2 sfs ie. 3.9-4.0) 1
conseq on (e) penalise wrong units
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(@  molH; 21 mark independently

mol C;Hy

07
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(@ () NH;+HO->NH/ +OH
(allow NHLOH as product)
Ammonia is a proton (or H") acceptor
Shape of the ammonivm ion shown correctly s tetrahedral
(allow no charge or wrong charge)
(lose mark if wrong angle given)
(allow “sticks)

(i) NH; +BF; — H:NBF;
(allow NH;BF; or BF;NH; )
(penalise Fl for F once only)
Shape of HyNBF: shown as tetrahedral about N and B linked by N—B bond.
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® INH; +2¢”— 2NH; +H
2K +2NH; — 2K* 2NHy +Hy
(or— 2KNH; +H; )
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@ |0

| BaO + H,0 - Ba™ + 20H}; [1

| Accept Ba(OH),

(@]

Moles of BaO = 2.00/153.3 = 0.01305 | 1

[Ba] = 0.1305 mol dn™, 1
[OH1 = 0.2609 mol dm™: 1
[H]=Ke/ [OH] = 3.83x10™ 1
pH = logio[H] = 13.42 1

‘Allow 0.013(0) — 0.0131
One mark for x 10 method mark
One mark for 2 x [Ba**] method mark

Method mark K,/ [OH] or K, / previous
answer

Allow 13.40 to 13.43
5 for correct answer. Method mark for
-logro [answer 4] provided answer to 2dp

13.11 scores 4 (13.10 to 13.13) (omits
factor 2)

12.41 scores 4 (12.40 to 12.43) (omits
factor 10)

12.11 scores 3 (12.10 to 12.13) (omits x 2
and x 10)
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(b) | Mg(OH), (much) less soluble (than Ba(OH).)/Ba(OH), more | 1 Allow Mg(OH); sparingly soluble
soluble (than Mg(OH),):






image17.png
(a) | Asolution which resists change in pH 1 Do not allow pH remains constant
‘when small amounts of acid or base are added / on dilution | 1

NH.CI (allow other correct strong acid) 1
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®) |0 K =[HITAVHA]
= [H][0.160 x 4)'1.00

[H]  =174x10%0.160 x4 = 272x10°

Allow pH conseq to [H'] if 2 dp

given)
pH = JogufH] = 457 (allow 45510 4.58) 1 3.96 Max 2
®) | (i) |H + CH:COO — CH.COOH T T Must be ionic
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(@) | No disorder (or maximum order or molecules stationary) Allow by definition
Do not allow just particles are

ordered'
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@

42211335
=0316

@O MassiMp

() pH=-log[H"]
[H]=562 X 104
Penalise answers to two significant figures once in (i) and (i)

i) [AIERO)F"

@) [Al
o [l

)+ 0 = [AlF,0):(QH)I” + H;0™(aq)
L0)]” = [AlE:0)(OB)f + H'(aq)

) 5.62%10% X 100/0.0316
=178101.80%
Allow consequential to answers in (@) (i) and (i)






image20.png
() White precipitate formed
Colourless gas, or COy, evolved
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©

@

(i)

‘White precipitate formed
34gNO; + AICk — 3AgCl + AI(NO:):
Ag +CF— AgCl

A"(aq) reacts with NHj(aq) forming 2 white precipitate
cannot see if AgCl precipitate has dissolved
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@ @  Whiteorsteamy fumes evolved

()  2NaCl + HyS0; = Na;SO; + 2HCI
or NaCl + H:SO; = NaHSO; + HC

A proton donor or an acid
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(@ (@) Orange
(i) Red-violetiruby/violet/ green

(iii) Purple
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(b)  Fe™ orFe(Il)
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@© @ 6or(VD
@) 3or (D
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@ Mn0j /Mn®* has a more positive E” value than Clp / CI”
or data used

and will oxidise CI” or change CI to Clp
Allow converse answers

HNO, has a more positive E° value then Fe'* /Fe?"
or data used

@ o

and will oxidise Fe?* or change Fe?* to Fe'*
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@ @ 05

Gi)  2Mn®* +8H,0+55,08 10503 +2MnO; +16H*
Both SO} and MnO; on right

Balanced





image28.png
MgCl, is ionic
SiCly is molecular (or simple covalent)

van der Waals' (or vdw) forces between molecules

lonic forces (or bonds) stronger than vdw

Therefore more energy required to separate the particles in MgCl,

QoL mark for forces between
molecules clearly indicated

There must be a comparison of
ionic and intermolecular forces to
score this mark
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(b)

| Molecules vibrate more (so more disorder)
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(b) | Charge on the oxide ion is bigger than that on the chloride ion 1
(or oxide ion smaller than chioride ion)

Therefore electrostatic attraction is stronger 1 QoL mark
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MgO (is a white solid that) forms a suspension (or slightly soluble)
MgO + H;O — Mg(OH);

(or MgO + H,0 — Mg’ +20H)

PH; between 8 and 10

SO, dissolves or forms a solution
S0; + H;0 - H;S0;
(0rSO; + H0— H* + HSOy or —2H® + SO)
pH: between 1and 4

1 Mark both pH values independently
1 to equations

1

1
1
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Al(OH); + OH" — AI(OH)y™ or A(OH); + 30H" — [AI(OH)s]™
Correct species formed
Equation balanced

AI(OH)s + 3H* + 3H,0 — [Al(H,0)e**
Correct species formed
Equation balanced

Allow other correct positive species
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@

(Initially slow) because reaction is between two negative ions

(or between two negative reactants or fwo negative species)

Which repel each other

‘Then Ma™ (or Ma™) (jons) are formed acting as an autocatalyst (QOL mark)
(or answer such as Mo ions formed in the reaction act as 2 catalyst)
2MnO;”+ 16H +5C;0,” — 2Mn™ + 8H,0 + 4C0;

MnO;™ +4Mn™" + 8H' — SMn® +4H,0

104+ 2Min*” — 2Mn®™ +2C0;

(Note these equations may gain credit if they have spectator ions and/or be written as
half equations)
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(b) Active sites are where reactants are adsorbed onto a catalyst surface
(or bind or react on a catalyst surface)
( do not allow absorbed)
(Number of active sites increases if) surface area is increased
(or catalyst spread thinly)
(or on honeycomb)
(or powdered)
(or decreased paricle size)
Active sites blocked by another species (or poison)
(or species adsorbed more strongly)
(or species adsorbed irreversibly)
(or species not desorbed)

(Note, credit any answer that implies blocked but not just active site “poisoned”)
Sulphur (compounds) in Haber process
(or lead in a catalytic converter)

(Note do not allow enzymes unless immobilised)
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(c)

| Melting point of ammonia





