Mark Scheme - AS 2.8 Instrumental Analysis

@@ () %H=143(1)

C:H=857 143 =714 - 1416 (1)

120 10

s

empirical formula = CHz (1) [3]

()  M,= 42/ largest fragment has mass 42 (1)

(CHz = 14) therefore molecular formula = CaHa (1) [2]
(in)  CHzis present 1]
(b) 1 mark for each [3]
H H H H
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Total [9]
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() 1 mark for arrows in first diagram; 1 mark for arrow in second diagram;
1 mark for all charges

T T i
C—C—H —> H—Ii% —G>H — H_(f_? gy
H H H Br
H—C%Ir rj
O+ i Bri
2 max if incorrect isomer given [3]
(i) 2-bromopropane formed from a secondary carbocation (1)
secondary carbocations are more stable than pnmary carbocations (1)
[2]
Empirical formula = CsHsBr (1)
Molecular formula = CsHsBr
(must show use of mass spectrumto gain this mark) (1)
Two molecular ion peaks as there are two isotopes of bromine (1)
Peaks at 15 = CHs* and 41 = C:Hs* (1)
550 cm™ = C-Br 1630 cm™ = C=C 3030cm™ = C-H (1)

Molecule is:

Br CH,

N/

L 0N (1) 6]
H H

QWC: legibility of text, accuracy of spelling, punctuation and grammar, clanty
of meaning [1]

Total [12]
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(ir)
(i)

(iv)

(b) (i)
(i)
(i)

Mass C = 1.79 = 12/44 = 0 488 (g) [1]
Mass O = 0.65 (qg) ecf from part (i) [1]
C:H:0=0488/12:0.061/1 :0.65/ 16 = 0.0407 : 0.061 : 0.0406 (1)
= 2:3:2 empirical formula is CzH30z (1)

Mo ecf from incorrect ratios [2]
Mr of empirical formula = 59 so molecular formula is CsHsO4 s0

F is acid 2/ molecular formula acid 1 is CsHz0zso empirical formulais
not CzH:=0: molecular formula acid 2 is CsHsO4 s0 empirical formula is

CzH202 [1]

Bromine turns from brown/red-brown to colourless for Acid 1 [1]
g

et

H H H -H

[1]

M / molecular ion (is 46) [1]

CHz: (present) [1]

OH (present) [1]

(c) Ethene to ethanol: steam (1)

H:PO4 (catalyst) (1)

Ethanol to ethene: conc H2S04/ AlzOz/ pumice (1)

High temperature > 150°C for HzS04

= 300°C for AkOz/ pumice (1) [4]

Total [14]
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[4]

B} {) T neural and sweet-smelling therefore an aster {1)

Infrared spectum at 1750 cm™”’ shows C=0 and at 3000 cm™ shows
O—H therefare X 5 an acid {1)

¥ Is an alcohol, formed from ethanal mwest be ethanol (1)
5 carbans In ester thenefore X must be propanale 3cid (1)
Sructre of T s

IL |-|| 1)

[Maxmum & marks} [4]

QWC Legiiity of text; accuracy of spelling, punctuation and
grammar, clarity of meaning (1)

Selection of a form and style of writing appropriaie io pupose

and to compilexity of subject matier (1) 2]

moo Reagent 1o form ¥ Is NaBH, / LIAIH, [1]
I Sulfuric 3¢k acts a8 3 ﬂ-ﬂm"&t I remaves waker so P'I.IEJ'IE-E-

aquiEbrium o fght [1]
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]  CHufCHg) 0.1 to 2.0 ppm triplet [1)

[CHaJCHO 3.5 to 4.0 ppm quadrupiet (1)
CH.CO 2.5 o 3.0 ppm singiet {1)
CHyCO 2.0 1o 2.5 ppm singlet {1) [4]

(d)  IsomerP {1}
Only P can form hydrogen bonds bebween mokecules 1)
Hydrogen bonds are the strongest Intemmolecular bonds / need Mone enengy

1o break hydrogen bonds (1) 3]
@WC The Information is onganised cheany and coherently, using speciallst

vocabulary where approoriate [1]

Total [20]
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