Mark Scheme – Alcohol (2014)
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Question | Acceptable Answers Reject | Mark
Number
(e) 2
Any two of the above structures.
The bond must clearly go to the O of the OH group but
penalise once only
Question | Acceptable Answers. Reject | Mark
Number
(f) | Any two from: a

Principle Explanation
Reduced depletion of non- | Use renewable resources (1)
renewable_resources (1)
Reduced energy use / Use of catalysts (1)

o S ol o Use of microwave energy (1)
energy (to heat up) (1)

Less pollution (1) Reduce hazardous waste /
damage to environment (1)
Less waste (1) Improve atom economy (1)

Find use for any by-product (1)

Ignore references to cost / greener/ recycling
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Question
Number

Correct Answer

Reject

Mark

B

1
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Question | Acceptable Answers Reject | Mark
Number
(a)(i) | C-F bond is strong(er than C-CI bond/C-OH bond) H-F bond | 1
is strong

OR
C-F bond is hard(er) to break (than C-Cl bond/C-OH
bond)

OR

C-F bond enthalpy is high(er than C-Cl bond/C-OH
bond)

Tgnore references to electronegativity
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Question
Number

Acceptable Answers

Reject

Mark

(a)(

The C-CI dipole is the wrong way round [63)

Allow reference to either only the carbon or only the
chlorine having the wrong partial charge, .g.
“the carbon should be 5* not &~

The arrow goes from the carbon to the (oxygen of the)
hydroxide ion but should be the other way around

OR

The pair of electrons goes from the carbon to the
(oxygen of the) hydroxide ion but should be the other
way around )

Use of the term ‘carbocation” means that only one of
the first two marks may be awarded.

The carhon bond to the hydroxy group should be to
the oxygen and not to the hydrogen (1)

Allow the above points to be drawn out correctly
instead of stated in words

Standalone marks

IGNORE

8~ on fluorine atom

Reference to lack of transition state

Reference to absence of lone pair of electrons on the
hydroxide ion

C+
(o

OH
group

Hydroxide
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Question
Number

Acceptable Answers

Reject

Mark

(a)

CH.CHCIF + OH — CH,CHF + CI'_+ H;0

Organic product (1)
Rest of equation correct (1)

The organic molecules can be drawn displayed

Allow any suitable metal hydroxide, e.g.
CH;CHCIF + NaOH — CH,CHF + NaCl + H,0

Allow C;HsF for the organic product

Ignore state symbols even if incorrect.

CHiCF

Question
Number

Acceptable Answers

Reject

Mark

(b)

(i) Cl/chiorine (gas) m
(i) PCls/phosphorus (V) chloride (1)

Allow
Any other suitable reagents, such as

HCl (and ZnCl,)

OR NaCl + concentrated H,SOs

OR SOCl,

OR PCl;y

OR (concentrated) hydrochloric acid for (ii)

(iii)  HCl/hydrogen chloride (1)

Ignore
Reaction conditions

Clo(aq)/Cls

HCl(aq)

w
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Question Acceptable Answers Reject | Mark
Number
[GI0) CHiCH.Cl + NH, — CH.CH:NH, + HCI CHN 1
OR
CH3CH,Cl + NH; —  CH5CH,NH;cI?)
OR
CH3CH,Cl + NH; — CHsCHNH:® + CI©
OR
CHsCl + NH; — CHsNH; + HCl
OR
CHiCH,Cl + 2NH, — CHyCH:NH; + NH,CIO
OR
CHsCl + 2NH; — CoHsNH; + NHC
Question Acceptable Answers Reject Mark
Number
() Nucleophilic (1) | Elimination | 2
Substitution (1) | Addition
ALLOW
Just Sx2’ for (1) Sul
Question Acceptable Answers Reject Mark
Number
() Alone pair (of electrons on the nitrogen atom)/ | Pairs 1
pair of non-bonding electrons Just *spare
pair”
Question Acceptable Answers Reject Mark
Number
© ) Ethanol / C;H;OH / CH;CH,OH ‘Alcohol 1
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Question
Number

Acceptable Answers

Reject

Mark

(G0

Tnitiation
CCLF, - CCIF,* + CI* (1

Propagation 1
This must include a free radical from the initiation step
reacting with ozone

Cl9+ 0, —ClOY + 0,

OR
CCIF)+ 0; — CCIF,0®) + 0, (1)

Propagation 2
Clo®+ 0" - cI® + 0,

OR
Clo® + 05 — CI*) + 20, (1)

Allow propagation steps starting from CCIF, * /CCIF,0®)
or either of the equations from propagation 1

Termination

Cl* + ClI* »Cl,

OR

CCIF;* + CI* — CClF,
OR

clo* + Clo* - CL+0, )

Allow other combinations of free radicals using those
shown above.
Tanore curly arrows

Any
charges
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Question Acceptable Answers Reject | Mark
Number
(d)(i)) | The depleted ozone layer allows in (more) UV 2
(radiation) (1)
Which results in (skin) cancer/cataracts/mutation/
DNA damage/ Any reference to a chain reaction/ Cancer
One CI® destroys many ozone molecules/ from CI®)

CI®is regenerated/ CI¥ catalyst/

death of marine organisms such as phytoplankton
)

Standalone marks

Any reference to greenhouse effect or global
warming or infrared radiation scores (0)
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Question Acceptable Answers Reject Mark
Number
(d)(ii)) | (A greenhouse gas) traps/absorbs/reflects | UV scores 0 2
AND overall.
Infrared (radiation)/heat/ longer wavelength
radiation
OR
Stops infrared (radiation) /heat escaping
(Reflected/(Re)radiated/ (Re)emitted)
from the Earth(’s surface)
Allow From the sun
Back to the earth )
Mention of ozone layer depletion/acid rain
max 1
Question | Acceptable Answers Reject Mark
Number
(d)(iv) | Low concentration/amount/abundance in the | Just “they are no | 1

atmosphere
Short residency time

longer being
used/they are
not increasing”.
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C
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D

1
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Question | Acceptable Answers Reject Mark
Number
(a) Tertiary (1) | Secondary/ | 2
Primary
Part of the molecule which determines how it will
react / atom (or group of atoms) responsible for
its (chemical) properties )
Question | Acceptable Answers Reject Mark
Number
(b) CioHz00; CioHio(OH); [T
Question | Acceptable Answers Reject | Mark
Number
(c)(i) | Inert /unreactive /abrasive / breaks open (cell walls) 1
Allow “releases the oil
Question | Acceptable Answers Reject | Mark
Number
(o( London forces [63) 3

Allow van der Waals'/dispersion forces / temporary-

induced dipole forces

Temporary / instantaneous dipoles due to
movement of electrons

Induces dipoles (in adjacent molecules)

Any reference to permanent dipoles MP3 only can be

awarded.

1)

1)
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Question | Acceptable Answers Reject Mark
Number
(o)(ii) | Filtration Distillation | 1
Allow
Centrifuge and decant Just
decant
Question | Acceptable Answers Reject Tark
Number
()(iv) | Drying agent/Removing water/absorb moisture | Dehydration | 1
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Question | Acceptable Answers Reject Mark
Number
(c)(v) | The liquid / cyclohexane / p-menthane-3,8-diol 2
evaporates (1)
And then condenses and runs back into the flask
/ cannot escape (1)
Allow 1 mark for reference to reflux if first two
marks not awarded
Set up apparatus for distillation
Allow fractional/steam distillation (1)
Collect / discard (the condensed) cyclohexane
Allow diol remains in the flask/separate out the
cyclohexane
)
Allow one mark simply for ‘distillation’
Question | Acceptable Answers Reject Mark
Number
(d)(i) | Absorption due to OH (stretch)/ Reference to 1

Peak due to the OH

ALLOW
Alcohol/hydroxyl group. OH-

“fingerprint region’
Bond breaking
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Question | Acceptable Answers Reject Mark
Number
(d)(ii) | CH D) 2
OH* (1)
Allow
CH,*

Penalise the lack of charge or incorrect charge
once onl





