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(a)i) (CH,),CHCN [1]
(a)(ii) | reaction 1:  NH, (in ethanol) under pressure (+ heat)
or heat NH, in a sealed tube
reaction 2: KCN /NaCN and heat / reflux (in ethanol)
reaction 3: H, + Nior LIA/H, [3]
(b)(i) CH,CH,NH, + H,0 -» CH_CH_NH,* (+) OH~ [1]
(b)(ii) ethylamine is more basic than ammonia...
because of electron-donating (alkyl / ethyl / R) group (in
ethylamine)
which makes the lone pair (on N) more available for
donation
or the lone pair (on N) more available for a proton / H*  [2]
(c)(i) A solution which resists / minimises / roughly maintains
changes in pH when (small amounts of) H* or OH- are
added [1]
(c)(ii) CH,NH, + H* - CH,NH,*
CH,NH,CI + OH > CH,NH, + H,O0 + C/ [2]
[Total: 10]
EXAMINER MARK

COMMENTS SCHEME




(c) Solutions containing mixtures of amines and their salts are buffer solustions.
{i} Explain what s meant by the tem buffar solution.
e selution conssts of positve aund nagetively duamed mns widdi are readily

o fake wp € W ns and Mg o vewist small chainge m pH wha a mall ()

ancoont of HE s omdh oH" 2ems ave added. £o Hae relachidv.
(i) Write two equations to show how a selution containing a mixture of CHyNH, and CH,NH,CI
acts as a butfer.
+ .
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(CH,),CHCN [1]

(a)(ii)

reaction 1:  NH, (in ethanol) under pressure (+ heat)
or heat NH, in a sealed tube

reaction 2: KCN / NaCN and heat / reflux (in ethanol)
reaction 3: H, + Nior LIA/H, [3]

CH,CH,NH, + H,0 » CH,CH,NH," (+) OH- [1]

ethylamine is more basic than ammonia...

because of electron-donating (alkyl / ethyl / R) group (in
ethylamine)

which makes the lone pair (on N) more available for
donation

or the lone pair (on N) more available for a proton / H*  [2]

(c)(i)

A solution which resists / minimises / roughly maintains
changes in pH when (small amounts of) H* or OH- are
added [1]

(c)(ii)

CH,NH, + H* > CH,NH_*
CH,NH,CI + OH -» CH,NH, + H,0 + C/ [2]
[Total: 10]
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(a)i) (CH,),CHCN [1]
(a)(ii) | reaction 1:  NH, (in ethanol) under pressure (+ heat)
or heat NH, in a sealed tube
reaction 2: KCN /NaCN and heat / reflux (in ethanol)
reaction 3: H, + Nior LIA/H, [3]
(b)(i) CH,CH,NH, + H,0 -» CH_CH_NH,* (+) OH~ [1]
(b)(ii) ethylamine is more basic than ammonia...
because of electron-donating (alkyl / ethyl / R) group (in
ethylamine)
which makes the lone pair (on N) more available for
donation
or the lone pair (on N) more available for a proton / H*  [2]
(c)(i) A solution which resists / minimises / roughly maintains
changes in pH when (small amounts of) H* or OH- are
added [1]
(c)(ii) CH,NH, + H* - CH,NH,*
CH,NH,CI + OH > CH,NH, + H,O0 + C/ [2]
[Total: 10]
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{e) Solutlons eontalning mixtures of amines and thait salts. are buffer solutions,

(i} Explain what is meant by the term buffer solufion,

R ]
(i} Write two equations to show how a solufion containing a mixture of CH,NH, and CH,NH,CI
acts as a buffer,

CoHa Mt oy # Hllongs, = CHaMHa Cliy
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(CH,),CHCN

(1]

(a)(ii)

reaction 1:  NH, (in ethanol) under pressure (+ heat)

or heat NH, in a sealed tube
KCN / NaCN and heat / reflux (in ethanol)
H, + Nior LIA/H,

reaction 2:
reaction 3:

[3]

CH,CH,NH, + H,0 » CH,CH,NH," (+) OH-

(1l

ethylamine is more basic than ammonia...

because of electron-donating (alkyl / ethyl / R) group (in
ethylamine)

which makes the lone pair (on N) more available for
donation

or the lone pair (on N) more available for a proton / H*

[2]

(c)(i)

A solution which resists / minimises / roughly maintains
changes in pH when (small amounts of) H* or OH- are

added [1]

(©i) | CH,NH, + H* - CH,NH,*
CH,NH,CI + OH - CH,NH, + H,0 + C/ 2]
[Total: 10]
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(a)i) (CH,),CHCN [1]
(a)(ii) | reaction 1:  NH, (in ethanol) under pressure (+ heat)
or heat NH, in a sealed tube
reaction 2: KCN /NaCN and heat / reflux (in ethanol)
reaction 3: H, + Nior LIA/H, [3]
(b)(i) CH,CH,NH, + H,0 -» CH_CH_NH,* (+) OH~ [1]
(b)(ii) ethylamine is more basic than ammonia...
because of electron-donating (alkyl / ethyl / R) group (in
ethylamine)
which makes the lone pair (on N) more available for
donation
or the lone pair (on N) more available for a proton / H*  [2]
(c)(i) A solution which resists / minimises / roughly maintains
changes in pH when (small amounts of) H* or OH- are
added [1]
(c)(ii) CH,NH, + H* - CH,NH,*
CH,NH,CI + OH > CH,NH, + H,O0 + C/ [2]
[Total: 10]
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(e} Solutions containing mixtures of amines and their salls are buffer solutions.

i} Explainwhatis meant by the term buffer solution.
Dsdlulion winich wesists changes. in g H when simall
gnantities. of ocidoy allaliove added toik -y

{ily Wirite twa equations ta show how a selution omﬁlnlng a mibdure of CH,MH, and CH,NH,C!
acts as a buffer, '

LCRsBa X M o= M NRT Y (LT
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(CH,),CHCN [1]

(a)(ii)

reaction 1:  NH, (in ethanol) under pressure (+ heat)
or heat NH, in a sealed tube

reaction 2: KCN / NaCN and heat / reflux (in ethanol)
reaction 3: H, + Nior LIA/H, [3]

CH,CH,NH, + H,0 » CH,CH,NH," (+) OH- [1]

ethylamine is more basic than ammonia...

because of electron-donating (alkyl / ethyl / R) group (in
ethylamine)

which makes the lone pair (on N) more available for
donation

or the lone pair (on N) more available for a proton / H*  [2]

(c)(i)

A solution which resists / minimises / roughly maintains
changes in pH when (small amounts of) H* or OH- are
added [1]

(c)(ii)

CH,NH, + H* > CH,NH_*
CH,NH,CI + OH -» CH,NH, + H,0 + C/ [2]
[Total: 10]
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