Chapter 12 - Infrared Spectroscopy
Lecture Notes

l. Section 12.1 — Electromagnetic Radiation
A. Important Terms
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A. What is spectroscopy? g
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The general definition of spectroscopy: the study of the interaction of radiation

(light) and matter (a-eewspeuwnd) as a function of wavelength
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C. The three types of spectroscopy that we're interested in:

Absorption of

Electromagnetic

iom of the

Eﬂlmﬂrﬂuquri: Frequency Type of Rud:iullnn Results

Spectrum (hetz) Spectroscopy in1 rmy:llhm Between

Radio frequency  3x10 7-9x10 *  Nuclear magnetic Nuclear spin states
resonance |

Infrared { x10 ¥ -1x10 ¥ Infrared V ibrational energy levels

Ultraviolet- 28 w10 14.1.5x10 '* Ultraviolet- Electronic energy levels

visihle

Table 12.3. Types of Energy Transitions from Absorption of Energy from Three Reglons of the
Electromagnetic Spectrum (pg. 458)
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fpore 12,2, 18 Spactia of Tametind2 Dutanane (pg, 439)

& Morzontal avs = freguency (wavenumber)
b Vertical avix = % Tranumittance
i Remember from the Spect20n from Gen Cham lab: 100%
Transmittance = 0% Abworbance!
. How dho we prepane a samphe far 1R apectroscopy?
i Uit samyprdes < phace on KBE salt plates
i Solid samphes = dissohee i a solution that will have no
effect on your spectia OR use Nujol Mull {an o) and

suspead your sample.,
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‘8. Aladecular Vibratsans
1. Atoms joined by covalent bonds undengo continual vibiations relative to

each ather.

2. The frequendcies of these vibrations are quantized (Uhis means that within
. a molecute, only specilic vibrational energy levels abe allowed),
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. A covalent bond which does not meet these criteria are
sald to be IR Inactive,

(a).  Symmetrically substituted alkenes and alkynes are
IR Inactive. *Raman Spectroscopy studies these|*

5. For a non-linear molecule that contains n atoms, there are 3n-6 allowed
fundamental vibrations,

a. For even a very small molecule, there could be MANY differant
vibrational energy levels = which lead to com plex spectra.

b. The best vibrations that we see are stretching vibrations and

bending vibrations. Figure 12.3 on pg. 460 show the principle
absorption patterns in IR Spectroscopy.
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Figure 12.3. Fundamental stretching and bending vibrations for a methylene group (pg. 460)

C. Characteristic Absorption Patterns
1. We can calculate where absorptions due to particular vibrational modes
will appear in an IR spectrum. To do this, think of two atoms connected

to each other on a spring.
a. That means that the total energy...
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