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diagram showing 6 bond pairs

(bond angle) 90° for SFe ignore 180°
Octahedral
F e F diagram showing 4 bond pairs and 1 lone
F
os — ‘5/ pair
[ ~F 0F
F or
(bond angles) for SF, If shape of SF, is not based on 4 bond
pairs and 1 lone pair cannot score M4 or
M5
Any two from

« Allow 85— 89°
« Allow 100 - 119°
« Allow 170 - 179°

Do not allow 90°
Do not allow 120°
Do not allow 180°

d) (i)

NaCl (as product in any equation)
3SCly + 4 NaF — SFs + S,Cly + 4 NaCl

Allow multiples
Ignore states
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a) | OH AND alcohol 11 | IGNORE hydroxy(l)
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A =butan-2-ol / CHiLH(OH)LHCR,
B = butan-1-0l / CHsCH,CH,CH,OH
product from A/ P is a ketone

AND
product from B/ Q is an aldehyde

If formulae given then must be unambiguous

If both formula and name given then formula must match name for
mark to be awarded

Penalise reference to incorrect class of alcohol
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'ype ot bond: L=L

Reagent: conc. H,S0, / conc. HyPO,

Conditions: 180 °C / High temp / Hot / Reflux /

Must show all bonds in Isomer C including O-H bond

If incorrect attempt at comrect reagent, mark on
Apply list principle for reagents and conditions marks
conc required - may appear on conditions fine
NOT (aq) For M3 even if seen on conditions line
ALLOW Reagent = Al,0;

Condition = ‘passing vapour over hot solid’ owtte

ALLOW stated temp in range 100-300 °C/373-573 K
IGNORE "heat'
M4 dependent on correct reagent in M3
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> = aldenyde/CHO AND T = carboxylic/ COORICO,H

T forms hydrogen bonds

d)i)

(which are) stronger than / need more energy to break than forces | 1 I implication of breaking covalent bonds max M1 only

between molecules/IMFs in S ora (or reverse argument)

(No oxidation has occurred as..)

(Still contains peak at 3230-3550 cm-1 due to O-Hialcohol Any 2 | Must have wavenumber range (or value within range) and bond or
i functional group to score each mark

Does not contain peak at 2500-3000 cm-1 due to O-Hicarboxylic
acid

Does not contain peak at 1680-1750 cm-1 due to C=0
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€lectrophilic addition

HiC, H
\
c=¢ —
H H
(a)
I
IO PN
&+ &

Major product/propan-2-ol formed via most stable carbocation/carbonium ion
secondary carbocation/carbonium ion more stable (than primary) o reverse
argument

M2 = curly arrow from G=C towards H of H-O on ‘their
sulfuric acid

M3 = curly arrow to break H-O

Penalise incorrect dipoleffull charges

M4 = intermediate

M5 = correct anion, lone pair on correct O and curly
armow from that lone pair to G+ on their carbocation
IGNORE position of minus sign unless displayed
structure

IGNORE product

M6 for idea of carbocation stability
This statement gets M6 and M7
NOT stability of alcohols





image10.png
b)

Hot/High T (and Righ )

(SiO; coated in) phosphoric acid (catalyst)

advantages of fermentation

« Low(er) Tand P/ lower energy use

« less use of non-renewable fossil fuels/renewable/sustainable (resources)
« low(er) equipment/plant/capital costs

disadvantages of fermentation

slow(er) reaction

low atom economy

impure product/extra purification/distillation required

Batch process/labour intensive/difficult to automate

Land used for sugar crops (so not available for food crops)

ALLOW 200-450 CG/473-723 K (Quoted
NOT (aq)

IGNORE carbon neutral
max 2

IGNORE low yield

max 2
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NaOH/KOH

reaction 1 = ethanolic/alcoholic AND reaction 2 = aqueous

i 1= baselproton acceptor
i 2 = nucleophileflone pair donorielectron pair donor

(Base) Elimination

DY

| N

HICCHCH-CG—H ————> HICCHCHp~C=C—H + H,0+ 67
W HOH

H

M6 must show an arrow from the lone pair on the oxygen of a negatively charged
hydroxide ion to a correct H atom

M7 must show an arrow from a correct C-H bond on C adjacent o the G of the
C-Brbond to a correct C-C bond. Only award if an arrow is shown attacking the
H atom of a correct adjacent C-H bond in M6

M8 is independent provided it is from their original molecule and shows curly
arrow from C-Br to Br

G

NOTMT if any mention of acidified/H- in
reagents or conditions

IGNORE temp

NOT ethanoic

NOT nucleophilic

ALLOW correct E1 mechanism
IGNORE incorrect inorganic products

If forming pent-2-ene can award M8 only even if
arrows in mechanism correct

If C chain length or halogen wrong in reactant
or product max 2/3
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b)

| S 4
H—(‘)—?—(‘:—C:C\
H H H H

Zpent-2-ene

o
H—?—(.:f?:c—ﬂ:—H
HH H H

E-pent-2-ene

no free rotation around C=C

2 different atoms/groups on each of the C=C Cs owtte

If no M2 and M3 ALLOW 1 mark if both
structures OR both names correct

NOT cis and trans

ALLOW no rotation of C=C

IGNORE ‘functional’
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©)

~Same volume/amount of AgNOs(aq) added to same volume/amount/no. of drops of
haloalkane (in beakerflask) in each experiment

same temp OR same [AgNO;] each time

record time to measure sensible observation about the amount of AGC ppt

Rate = amount/time OR proportional to 1/time OR reference to shorter time = higher
rateflonger time = lower rate

1

1

both volume references needed
IGNORE inappropriate volumes

e.g. first appearance of ppt / ppt obscures mark
I reading on a colorimeter

IGNORE colour of ppt

ALLOW silver mirror

NOT reference to same time if describing
method based on timing how long (for ppt to
form)

ALLOW gravimetric method based on same
time for each experiment

ALLOW greater mass = higher rate if
gravimetric method
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(a) \ Nitrogen reacts with oxygen at high temperature
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(b) | Less chance of reaction of SO; if the flow is fast ‘ 1 | Increased oxygen supply so more sulfur (compounds) oxidized
Allow less contact time between SO, and the minerals.
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a) If enthalpy of formation definition given C

The enthalpy / heat enerqy change when 1 mol (of a substance) 1 NOT just ‘energy’
ALLOW alternatives for substance e.g.

molecule/compound/element

is burnedireacts completely in oxygen 1 ALLOW reacts in excess oxygen
with all reactants and products in their standard states 1 ALLOW ‘everything' for ‘reactants and products’
OR

With all reactants and products in their normal states at 208K/given temp &

100kPa Penalise incorrect conditions if given

'ALLOW ‘normal states under standard conditions’
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AH = TAH,(reactants) - ZAH, (products)
OR

correctly and fully balanced cycle

AH =[3(-394) + 4(-286)] - (-2010)

OR

AH= -2326+2010

AH =-316 (kJ mol'")

+316 scores 1 mark only

Correct answer scores 3

M2 also scores M1

IGNORE units
Check for AE in working — can award M3 as ecf
(error carried forward) from M2 if M2 not given due
to AE
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AH/-1893 = 5B(reactants) - ZB(products)

OR

AH/-1893 = $Bonds broken - ZBonds formed

OR

AH/-1893 = 2B(C-C) + TB(C-H) + B(G-0) + B(O-H) + 4% B(0=0) — 6B(C=

-1893= 2B(C-C) + 7(412) + 360 + 463 + 474(496) - 6(805) - 8(463)
OR

-1893= 2B(C-C) +5939 - 8534

OR

-1893= 2B(C-C) -2595

OR

2B(C-C)=702

B(C-C) = (+)351(kJ mol")

) - 8B(0-H)

Correct answer gains 3 marks

M2 also scores M1
May see no 463 in bonds broken and 7x463 in
made (gives 5476 — 8071)

1fNOT 351 check for AE. This would lose M2,
but could gain M1 and M3
(+)234 scores 1 (due to 3(C-C))

NOT M3 from incorrect M2 unless incorrect M2
is due to AE

IGNORE Units

If no other mark awarded then

ALLOW 1 if 5939 or 5476 or 8534 or 8071
seen
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Electron movement in first molecule / temporary dipole
Induces a dipole in another molecule

(induced-temporary) attraction or
5+ attracts 3- in different/adjacent molecules

allow description
allow description

M3 dependent on M1 and M2
allow electrostatic attraction
M3 could be scored in diagram

If other type of force / metallic / ionic /
polar bonds / permanent dipoles /
difference in electronegativity mentioned
CE=0
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a)i CH,CL+2C1, = CHCL, + 2HCL IGNORE state symbols
ALLOW multiples
a)ii (Free-Jradical subsfitution This answer only
2y Tnitation
Cly > 2C1 Penalise absence of dot once only

1% Propagation step
Cle + CH;Cl, > *CHCL, + HCL

2 Propagation step
*CHCI, + Cl; & CHCl; + Cle

Termination
2+CHCl, » CoH,Cl,

Penalise + and/or — charges every time

ALLOW « anywhere on «CHCI, but, if drawn out as a
structure, then
«must be on G

Mark independently
ALLOW *CH,Cl + «CCls > CaHCly
IGNORE state symbols throughout
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b) i

\ CCIF; 2 +CF; + Cl»

ALLOW - anywhere on +CF; unless displayed

by

CL+0; > ClO-+0;

ClO+ +0; > 20, + Cle

Equations can be in either order
Penalise absence of - once only
ALLOW - anywhere on +«ClO
NOT-O,
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(methanol) H-bonds / hydrogen bonding
(methanethiol) dipole-dipole forces or van der Waals

H-bonds are a stronger / are the strongest IMF

Allow H-bonds require more energy to
overcome:

If M1 and M2 not scored, allow 1 for
methanol has stronger IMFs.

If breaking covalent bonds then CE=0

b)(ii)

(Fractional) distillation

Allow description
Do not allow heating unqualified
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(Methaneselenol is a) bigger molecule / larger Mr / larger no of 1
electrons / Se bigger atom

c)

With stronger/more vdw forces between molecules 1 | If breaking covalent bonds then CE





