UNIT 3 & 4 CHEMISTRY
MASS SPECTROSCOPY - TEST 1

QUESTION 1
The purpose of the electron beam in the mass spectrometer is to

A  separate particles based on charge.
B  separate particles based on mass.
C accelerate ions in the electric field.
D convert atoms into ions.

Solution

QUESTION 2

A compound introduced into a mass spectrometer gave a spectrum corresponding to

fragments including CCl, ,CCL,F*,CCl,, CCI" and CF". Which of the following is the
most likely formula for the compound?

A CCLF
B CClF,
C CCIR
D CHCIF,
Solution
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QUESTION 3
By burning a sample of a compound and measuring the amount of carbon dioxide and water

produced, the empirical formula of the compound is found to be C,H.O, .

a. Inthe space below, draw the structural formulas of the 3 possible isomers of the
compound stating their systematic names.

3 marks

b. The mass spectrum of the compound is shown below.
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() Identify the species that produced the peaks at mass/charge ratio 74 and 75
clearly identifying the difference between the two species.

2 marks
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(i) 1dentify the molecular mass of the most stable fragment.

1 mark

(iii) State the systematic name of the isomer of C;H,O, that produced the mass
spectrum. Give a reason for your answer.

2 marks

Total 8 marks
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QUESTION 4
The mass spectrum of 1-bromopropane is given below.
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a. This spectrum shows the presence of two molecular ions.

(i) State the m/z at which these ions occur.

1 mark
(i) Account for the presence of two molecular ions.
1 mark
b. (i) State the formula of the fragment responsible for the peak at m/z 43.
1 mark
(i) ldentify a fragment that could be responsible for the peak at m/z 44.
1 mark

Total 4 Marks
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SOLUTIONS

QUESTION 1 Answer is D

QUESTION 2 Answer is A

The compound must have three chlorine atoms in it which leaves room for only one fluorine
atom. Options B, C and D are therefore impossible.

QUESTION 3
xD
i i s
a. propanoic acid CH3-CH2-CN
o-H
]
o
trethy| ethanoake CHS-C\M
O-CH3
/D
-
ethy| methanoake H'Cx
O-CHa-CH3

(2 mark for each correctly drawn isomer and its correct systematic name).

b. (i) Peakatm/z74is C;H,O, (1 mark — but answer must carry a positive charge).
The peak at m/z 75 is also C,H,O; with one of the carbon atoms being the *C
isotope (1 mark).

(i) The most stable fragment is the one with the highest abundance.
i.e. The fragment with m/z 43 (1 mark).

(iii) Methyl ethanoate (1 mark).
The fragment at m/z 43 was likely produced from C,H O, by the removal of a
—0O —CH, group and which is only present in methyl ethanoate. (1 mark)

QUESTION 4

a. () Atm/z 122 and 124.

(i) The peak at m/z 124 represents the fragment CH,CH,CH,Br*based on the *Br
isotope, whereas the peak at m/z 122 is based on the Br isotope.

b. () CH,CH,CH, (must be positively charged).

(i) There are no combinations involving *C, 'H , O or the two isotopes of Br that
could produce a fragment with m/z 44. Therefore, the fragment is likely to be based

on an isotopic variation of these atoms. Eg. *C or °H .

Possible answers include: CH,CH,CH, with a **C atom.
CH,CH,CH, with a *H atom.
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