Interpreting Mass Spectra

E g. the mass spectrum of rubidium Rb.
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Note:

1. The height of each peak is proportional to the amount of each isotope present (i.e. it’s relative abundance).

 

2. The m/z ratio for each peak is found from the accelerating voltage for each peak. Many ions have a  +1 charge so that the m/z ratio is numerically equal to mass m of the ion.

 

Exercise 1
Refer to the diagram of the mass spectrum of rubidium previously to answer this question.

 

(a) Describe the two isotopes of rubidium using isotopic symbols.

8737Rb; 8537Rb

 
(b) What information can you get from the heights of the peaks on the mass spectrum?

The height of each peak is proportional to the relative abundance of the isotope it represents. In this case 8537Rb is more than twice as abundant as 8737Rb 

 

 

 

 

Calculating the relative atomic mass of an element

 

1. Measure the height of each peak.

 

85 Rb = 5.82 cm

87 Rb = 2.25 cm

 

Therefore the ratio 85 Rb : 87 Rb is     5.82 : 2.25

 

2. Calculate the percentage relative abundance

% abundance =       amount of isotope  x  100



total amount of all isotopes

 
%  85 Rb =          5.82         x 100 = 72.1 %

  (5.82 + 2.25)

 % 87 Rb = =       2.25         x 100 = 27.9 %

 (5.82 + 2.25)

 

3. Calculate the Ar
Ar (Rb) = (72.1 x 85)   +   (27.9 x 87)      =  85.6

    100

 

Exercise 2

Use the mass spectrum shown below to calculate:

(a) the percentage of each isotope present in a sample of naturally occurring lithium;

(b) the relative atomic mass of lithium.
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mass/charge ratio

Exercise 3

The mass spectrum of neon consists of three lines corresponding to mass/charge ratios of 20, 21 and 22 with relative intensities of 0.910; 0.0026; 0.088 respectively.   Calculate the relative atomic mass of neon.
[20.2]
  

Exercise 4

The percentage abundance of the stable isotopes of chromium are:

5024Cr – 4.31%; 5224Cr – 83.76%; 5324Cr – 9.55%; 5424Cr – 2.38%.

(a) Sketch the mass spectrum that would be obtained from naturally occurring chromium. 

(b) Calculate the relative atomic mass of chromium, correct to three significant figures.

(c) Label each peak on the mass spectrum using isotopic symbols.

 

 Exercise 5
The element chlorine has isotopes of mass number 35 and 37 in the approximate proportion 3:1. 
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mass/charge ratio
(a) Interpret the mass spectrum of gaseous chlorine shown above indicating the formula (including mass number) and charges of the ions responsible for each peak.

 

  Mass Spectra of Molecules

Molecules produce more complex mass spectra than atomic spectra.  The simplest ion produced is the parent molecule with one electron removed.

 



M (g)



M+ (g)  +  e-
 

M+ is referred to as the molecular ion.

 

It is possible for the molecular ion to break apart to give fragment ions.

M+ (g)



Y+ (g)  +  Z+ (g) 
etc.

The relative molecular mass of a molecule can be determined from the molecular ion peak.

 

e.g. The mass spectrum of copper (II) nitrate
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mass/ charge  (m/z)

 Exercise 6
	m/z
	Ion

	63
	63 Cu+

	65
	 

	79
	63 CuO+

	81
	 

	125
	63 CuNO3+

	127
	 

	187
	63 Cu(NO3)2+

	189
	 


 

Exercise 7

A sample of water containing 1H, 2H and 16O was analysed in a mass spectrometer. The trace showed peaks at mass numbers 1, 2, 3, 4, 17, 18, 19 and 20.

Suggest ions which are responsible for these peaks.

 

