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Calculating Isotope Abundancies
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Calculating Isotope Abundancies

10x + (100 —x) 1|
100

= 10.81
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For every 100 atoms of 2C there are ~ 1.1 atoms of 13C

15t Heavy Isotope 2nd Heavy Isotope
Mass %

Element _____Mass % Mass %

Hydrogen 'H 100 24 0015

Carbon 2C 100 % 11

Nitrogen &N~ 100 ™™ 03

Oxygen % 100 70 0.04 %0 020
Fluorine %% 100

Silicon 285, 100 Bg 5.9 g, 34
Phosphorus 32 100

Sultur 32 100 Vs 0.0 g 4.4
Chiorine IBcr 100 Jc1 3258
Bromine 8gr 100 8'gr 98.0

lodine 127, 100



Molecular formula Intensity of M+1 peak

CH, 1.1 % as tall as molecular ion peak
C,H, 2.2%
CiHg 33%
CsHyo 4.4 %
CsHyo 55%
|M +1]

relative height of isotope peak =

V] (OO0 ) = (1. 15 # Carbons)

[M+l]x100%
[M] 1.1%

OR #Carbons =
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15t Heavy Isotope 2nd Heavy Isotope
—Mass 2%

Element ____ Mass % Mass %

Hydrogen ' 100 24 0015

Carbon 126 100 3¢ 1.

Nitrogen & 100 ™ 037

Oxygen %0 100 70 o0.04 %0 020
Fluorine %% 100

Silicon 28g; 100 25, 5.1 g, a4
Phosphorus 3P 100

Sultur g 100 Bs 0.80 Mg 4.4
Chiorine B 100 ¢ a2s
Bromine 798¢ 100 81gr 98.0
lodine 1277 100



Nitrogen rule: An odd molecular weight indicates an odd number of N atom:s.
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intensity
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15t Heavy Isotope 2nd Heavy Isotope
Element Mass % Mass %%

Mass %
Hydrogen 'H 100 24 0015
Carbon 12 100 e 1.9
Nitrogen W 100 N o
Oxygen 10 100 0 o004 %0 020

If sulfur is present, it contributed to the intensity for the M+1 peak
as well as the M+2 peak.



15t Heavy Isotope 2nd Heavy Isotope

Element Mass % Mass % Mass__2%
Hydrogen '™ 100 24 0015

Carbon 12C 100 e 1

Nitrogen W 100 N o3

4.4% of 75.2=3.3 M+2
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Diethyl sulfide
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Other isotpes

15t Heavy Isotope 2nd Heavy Isotope
T C—

Element _____Mass % Mass %
Hydrogen 'H 100 M 0015
Carbon 12 100 2 19
Nitrogen W 100 N oW
Oxygen 10 100 o 0.4 % 020
Fluorine %% 100
Silicon 285 100 2g 5.1 g 34
Phosphorus 3P 100

! ¥s 080 WS 44
[ Chiorine 100 Yo 25 |
Bromine 7%8r 100 ' 8lgr 8.0

lodine 127, 100
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There are several websites that have free calculator programs

where you can predict the distribution of isotope peaks for any
given molecular formula. Here is a good link.

http://www.sisweb.com/mstools/isotope.htm



15t Heavy Isotope 2nd Heavy Isotope
Element __ Mass %  Mass % Mass %

Hydrogen 'H 100 24 0015

Carbon 12 100 3¢ 19

Nitrogen W 100 N o¥

Oxygen 10 100 0 004 % 020
Fluorine % 100

Silicon 285, 100 ¥g s Vg 34
Phosphorus 3P 100

Sultur 32 100 Bs o080 g 4.4
Chiorine Bc1 100 Yo a32s

[ Bromine 798: 100 58 08.0 |

lodine 27 100
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15t Heavy Isotope 2nd Heavy Isotope
Element ___ Mass % Mass % Mass %
Hydrogen 'H 100 24 0015
Carbon 2 100 2 1
Nitrogen W 100 N 0¥
Oxygen 180 100 70 0.04 % 0.20
Fluorine ™ 100
Silicon 285, 100 g s Vg 34
Phosphorus 3P 100
Sultur s 100 Bs 0.0 g 44
Chiorine Bc1 100 Jc 328
Bromine %8¢ 100 81gr 98.0
lodine 127 100



