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MASS SPECTROMETRY
1) Mass spectrometry provides an accurate way of measuring the mass of atoms and molecules.  The diagram below shows the main components of a mass spectrometer.  
Describe how each of the following processes is done in the mass spectrometer.[image: image1.wmf] 
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a) Ionisation


…………………………………………………………………………………………...…

…………………………………………………………………………………………...…

…………………………………………………………………………………………...…

…………………………………………………………………………………………...…

…………………………………………………………………………………………...…

b) Acceleration


…………………………………………………………………………………………...…

…………………………………………………………………………………………...…

…………………………………………………………………………………………...…

…………………………………………………………………………………………...…

c) Deflection
…………………………………………………………………………………………...…

…………………………………………………………………………………………...…

…………………………………………………………………………………………...…

…………………………………………………………………………………………...…
…………………………………………………………………………………………...…

d) Detection


…………………………………………………………………………………………...…

…………………………………………………………………………………………...…

…………………………………………………………………………………………...…

…………………………………………………………………………………………...…

…………………………………………………………………………………………...…

2) [image: image2.wmf] 

19     20     21     22     23

 

m/z

 

20

Ne

 

90.9 %

 

21

Ne

 

0.26 %

 

22

Ne

 

8.8 %

 

A

r

 =  

[ (

9

0.9 x 20) + (0.26 x 21) + (8.8 x 22) 

]  =  20.17

 

                     (90.9 + 0.26 + 8.8)

 

Relative 

abundance

 

The diagram shows the path of a 25Mg+ ion through a mass spectrometer.
a) Name the processes taking place at A, B, C and D.  

A =
…………………………………………………………………………………

B =

…………………………………………………………………………………

C =
…………………………………………………………………………………

D =
…………………………………………………………………………………

b) On the diagram, sketch the path of the following ions under the same conditions:
i) 24Mg+ ion labelled P
ii) 26Mg+ ion labelled Q
iii) 25Mg2+ ion labelled R
c) Explain why it would not be possible to distinguish between 24Mg+ and 48Ti2+ ions in a low resolution mass spectrometer.
…………………………………………………………………………………………...…

…………………………………………………………………………………………...…

…………………………………………………………………………………………...…

…………………………………………………………………………………………...…

…………………………………………………………………………………………...…

3) For an element, the mass spectrum shows the masses of all the isotopes and the relative amount (abundance) of each.  Below is the mass spectrum of neon.  From this we can [image: image3.wmf] 
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calculate the relative atomic mass, Ar, for the element by doing a weighted average.
Calculate the relative atomic masses of the following elements from the isotopic data given.  Remember to show your working clearly.  Give your answers to 2 decimal places.
a) lithium
6Li  (7.4%)
7Li  (92.6%)
b) gallium
69Ga (1.00)
 71Ga (0.66)
c) iron
54Fe (5.8%)
56Fe (91.7%)
57Fe (2.2%)
58Fe (0.3%)
4) Calculate the relative atomic masses of the following elements from the isotopic data given.  You will need to determine the percent relative abundance first.  Remember to show your working clearly.  Give your answers to an appropriate number of decimals.
a) Lead
	m/z
	204
	206
	207
	208

	relative intensity
	0.28
	5.00
	4.14
	10.51


b) Chromium
	m/z
	50
	52
	53
	54

	relative intensity
	1.29
	25.13
	2.87
	0.71


c) Element: ____________________________
	m/z
	84
	86
	87
	88

	relative intensity
	0.056
	0.986
	0.702
	8.256
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