UV-Vis Absorption Spectra
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Radiative transitions
Absorption
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Legge di Lambert-Beer

Light intensity decrease inside the sample from |, to I,

Molar concentration= ¢
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Lambert-Beer low

~n~ O Molecule-photon “collision”

The number of adsorbed photons (-dl) is
proportional to the number of incident photons ()
and to the number of molecule for surface unit (c dx)

Considering a very thin layer of solution dx
|(x) can be considered do be constant



Lambert-Beer low

Introducing the molar absorption coefficient &
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Lambert-Beer low

Effect of concentration




Lambert-Beer low

Effect of the optical path
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SPECTROPHOTOMETER: SINGLE BEAM

(UV-VIS ABSORPTION SPECTRA)
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SPECTROPHOTOMETER: SINGLE BEAM

l,and I, are measured at different times
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SPECTROPHOTOMETER: DOUBLE BEAM

l,and I, are measured simultaneously
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BASELINE (ZERO)
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-The absorption spectrum is measured blank against blank or air against air
-The spectrum obtained is automatically subtracted from the new spectra




What A values can be measured?

Maximum value: the instrument measures the current of each
detector (1 and 2). This current is greater than zero even if the sample
completely absorbs the incident light (dark current)

It I2 + I2,buio I2,buio

A(ﬂ) = |Og Io(ﬂ,) A(i) _ IOg -|1 + !1,buio A(/I) _ Iog I, + Il,buio

Minimum value: the stability of the zero line is not absolute and the
variation represents the minimum limit for measurement (typically
0.001, in very well controlled conditions).
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PERKIN ELMER Spectrophotometer
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Grating and beam splitter




Sample holder and detector




Parameters to set

Spectral range: A .., A, iN NM

Choise is based on the properties of the chromophore and the solvent

Scan speed: in nm /min

Increasing the speed worsens the resolution of the spectrum
Increase the noise
In the same spectral range decreases the acquisition time

Interval between successive points: in nm
Increasing the range decreases the resolution
Slit: in nm

It is expressed as a passband
Increasing the slit decreases the resolution
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