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A-Level Chemistry = Topic 22

A-Level Chemistry 1 | Infrared spectroscopy
2 = Mass spectrometry
3 Molecular ion & fragments

4 | [M+1] & [M+2] peaks

sorts ions by mass

Infrared spectroscopy

Infrared spectroscopy 41413tk
finds the functional

group E#E[F]: each bond absorbs
at its own wavenumber jF%].
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Relative atomic mass from isotopes

<120 lose 15 (CH3) Mass spectrometry /i sorts > (isotope mass x abundance)

= PR ions by mass-to-charge A= S

° 31 R abundance

2 100 molecular ion M* ratio itk (m/e)'

g 80 (rellative molecular mass)

N e The highest-m/e peak is the Chlorine: 75% *°Cl, 25% °7Cl

© 29 molecular ion 4FEF M

9 a0 . el 35X 75+37x25

2 15 (= M,); the gaps between A = — = 35.5

g 20 peaks give the masses of the

LT 20 30 20 50 lost fragments 7)1 (loss of An element's isotopes [5]{iL 5= give several peaks; the abundance =& of each gives the

mle 15 = CHy). weighted-average A,.




[M+1] and [M+2] peaks

o 120pne Cl: 3:1 oneBr: 1:1

Z M+ M* o [M+2]*

g 100 u [M+1] M-+1 I comes from
5 80 13C — its height gives the
P number of carbons

®

¢ a0 [M+2]* u [M+2] M+2 I shows a

& 5 halogen: Cl gives 3:1, Br

[

= o gives 1:1

mj/e (peaks are 2 apart)
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L Recap p

Topic 22 — key takeaways Check yourself

Which bond absorbs around 1700 cm~'?

o Infrared o Molecular ion

What does the highest-m/e peak give?
each bond absorbs at its own the highest-m/e peak gives M, o & /ep &
wavenumber
° A loss of 15 means which fragment was
lost?
Fragments Isotope peaks
o £ o et o An [M+2] peak in a 1:1 ratio shows
i ?
peak gaps give the lost masses [M+1] counts C; [M+2] shows Cl which halogen?
or Br

I Answers 1. C=0 2. the relative molecular mass 3. CH3 4. bromine




