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{ii) The absorption at 3350 em™" is caused by the O-H bond. Suggest why this absorption
is not used as a measure of the ethanol concentration in a person's breath.

EcUmmozcmﬂrmmmmoﬁo:urmm%m:o_Ec_moc_moﬁ absorbing infrared radiation at
3350em1. -

{c) Wine tasters often notice the taste of ethanal, CH;CHO. This is because some ethanol
has turned into ethanal.

(i} Name the type of reaction by which ethanal is formed from ethanol.

cveeeemnneen[ 1]

(i) Draw the full structural formula for ethanal.

(1]

(i) Use your Data Sheet to give the formula of a reagent which will convert ethanal
back to ethanal.

R e - w[1]

(iv) Write the structural formula of the product which is obtained when ethanal reacts
with hydrogen cyanide.

(2]

(d) Ethanol and ethanal may be distinguished using infrared spectroscopy.
Ethanal has a strong absorption peak in its spectrum which is not present in the
spectrum of ethanol. Use your Data Sheet to give the range in which you would expect
the wavenumber of this peak and the bond that causes it.

... cm™?

wavenumber range .....

bond ...t R 2]
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{e) In this question, one mark is available for the quality of written communication.

The mass spectrum shown below is either that of ethanal, CH,CHO, or that of ethanol,
C,H,OH.

100 B

intensity/ % A

Identify the spectrum, giving & reason.
Suggest the identity of the ion which gives rise to peak A and the ion which gives rise to

peak B.
[A:C 12 H, 1; O, 16]

e e s a e st e eanemaeaa e eh TR TSR AT nn e e e nten (5}
Quality of Written Communication [1]

[Total: 23]
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{iv) Write an equation for the reaction of aqueous boric acid with aqueous sodium
hydroxide, showing state symbols.

@

(e} (i) .ﬁdm E.m::*mﬁcqma of an eye-wash solution wish to produce a buffer solution to use
in their product. They mix a solid salt containing H,BO,™ ions with 1.0dm? of

0.10moldm~? aqueous beric acid. Calculate the amount in males of H,BO,™ ions
they would need to use to achieve a pH of 8.5.

For a buffer solution, &, = [H+] x (52
a [acid)

answer . maot _”m_.”_

{ii} Suggest why a buffer solution is necessary in an eye-wash solution.

ettt et SRR 1< |
(i} In this question, one mark is available for the quality of written communication.

Explain how a buffer solution based on borie acid works.

Quality of Written Communication [1]

{Total: 24}
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Chemists have discovered a novel way of fixing atmospheric nitrogen (converting nitrogen
gas into its compounds). Moist nitrogen is passed over & TiO, plate which has been coated
with other chemicals. The nitrogen is thought to react with moisture in the air at room
temperature and pressure to form ammonia. A possible equation for the reaction is given
below.

EN,(g) + 6H,0(g) == 4NH4{g) + BNO(g) AH =+1808kJmal™ equation 3.1

(a) (i) Explain why there are only a few reactions that *fix' nitrogen.

(i} Explain why nitrogen compounds are important in agriculture.

(b) (i) Nitrogen monoxide is a co-product of ammonia in the process in equation 3.1
Explain what you understand by the term co-product.

............................... eeeet e e e b e s s st et e e essnrnacessnrnnrs s e rn e semea s sesnsnsena| 1]
(ii) Give the oxidation states of nitrogen in
o, BHS e NO .................. [3]
(c) Suggest the function of the TiO, in the reaction in equation 3.1.
e LA p e T e E etk eneasn e b e an e b TSRO 1]

(d) Calculate the maximum mass of ammonia which could be obtained from 1.0kg of
nitrogen if the reaction in equation 3.1 went to completion.
[4 N, 14, H, 1.0

ANSWEE .oeeeceeeeeeenreaee e e [3)

2854 Jond3d
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(c)

11

{v) Use the values of specific heating capacity to calculate how much more effective
water is than hexane at transporting energy.

aANSWET ecereanene rerererense e (MES More effective {1]

The salinity of water depends on how much salt, principally sodium chloride, dissclves
in the water.

The diagram below shows an enthalpy cycle that can be used to calculate the enthalpy
change of sclution of sodium chloride in water.

Nat(g) + C! {g)

enthalpy

Nat(ag) + C! "(aq)

! NaCli(s)

(i} Write the following labels by she appropriate arrows on the diagram.
lattice enthalpy
enthalpy change of solution [2]

(ii) Use the data in the table to calculate a value for the enthalpy change of solution of
sodium chioride.

enthalpy change AH/KJmol™?
lattice enthalpy of NaCl —-788
enthalpy change of hydration of Na* -390
enthalpy change of hydration of CI~ —-384
Answer . ... [2]

For
Examiner’s
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(d} Calcium carbonate is almost insoluble in water. Magnesium carbonate is slightly more

soluble.

One factor affecting this difference is that the enthalpy change of hydration for the
magnesium ion is more negative than that for the calcium ion.

Explain why the enthalpy change of hydration for the magnesium ion is more negative
than that for the calcium ion.

et enene s RTOTTOUOROPROON I- |

[Total: 19]
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iagram below. S

e

¢ L]

{ii) llustrate the reaction by completing the ‘after

2

rest of Procion dye rest of Procion dye

,

e

INH MNH : = : .

NZ N N + 2HCL
I -

N Cl N

OH OH
é e St e

G
e

s
P e

c

before after

(@) The dye Direct Aed 23is also used to dya cotton. B s
o

gy

i " g . | | -
O oo O s .
*Na 038 Zln__ulz SO Na* : : :

'3 Ay
H 0 H

Direct Red 23

This dye binds to cotton with intermelecular forces that are much weaker than covalent
bonds.

{i) Suggest which is the strongest type of intermaolecular force involved in binding this
dye to cotton, giving a reason for your answer,

18]

(ii) A student has two pieces of cotton fabric, one dyed with the Procion dye and the
other with the Direct Red dye. He places each one in a separate beaker containing
the same volume of water and boils them for ten minutes.

What difference would he expect to see in the contents of the two beakers? Explain
your answer,

...... s e Reeeeeee st eemn e eeeeeseseeseeeenmenneeneeeneerc| 3]

[Total: 24}
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