Spectrometry a
Ut lization of (ight for ident fication and for Quantfication Of material

Interseczion of tight with matter : Fast, Simple, Low cost
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Measurements of optical absorbance: Beer - Lambert Law condizion:
ViS: (Gilass 1. monochromaric =~ R & Kk,
VIS and UV : Sila 2. @) no scarter (ight  FEH
IR: Nact and KkBr b6) medium homogenous
Far IR:  Polyerhylene 3. absorsers act independently of each

other.

Identifearion: spectral shape: intensity vs. wavelengeh & Analyte do not undergo chemical

Oprrcal pass /s _sdentical for
all beam
Paraltel rays. F11 4

Buantzificarion: Beer -lamébert Law , A=Acc) changes.
molar absorbprivity 5. a)
Beer - Lambert Law . A= Ebc
l s conc.
optical pass b)
c)

Perpendicutar to zhe surface of

@bsorbing matersal. ESEE I

& Incident radiation must rot

influence rhe atoms or molécules.

Light shouldn't cause gptical saturatia
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1, Wavelengrh Sefection :
Abserdance The € (molar absorprivieq)of the analyre only stightly change within the spectral bandwidch of the (ight.
- ———
wavelength
Q. Scarter Light effect: Scartering Mazerral:
1) Lower measured abserbance. 1) Absorption by the scazters.
2) Change in the spectral shape. 2) Scarter (ight /n zhe instruments.

3) Spectral change

3. Absorbers (atoms, molecules, jons) act independently (Conc. <0.01M)

Ar high conc. , the average drstrance 13 small , /‘nf/ueue/»g charge drstriéution

L

Affect energy levels and absosption spectra.

not valrd

At very low analyte concentration, when high electrolyte conc. /s present.

Ak eleczrolyte conc. keep const.
4. Do not undergo chemsal change as function of conc.
a) Association
6) Orssocration AA = H +A
C) Reaction with solvent

6. The gprical pass is sdentical for all beam

not perpendicatar not parallel
6. Identical radiation must not influence the atoms or molecues.
No photockemical reactions,

7he Light shoutd not cause gprical sat«rarion.
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A sample = A reasred = A stunt
Measuring Po is not needed., only measwring P

Asonpe = Log %’d L X EN TV

Beer - Lambere Law Sfor mixtures (no interaction berween them)

Ao = A+ Ar+ Ay v = sibe,+ E.bc,* £bey+ - 7 S, bc,

Wet!l separated peaks

Absorbance compound 4 Com,oonent x Compane”t y
Compound [ {
A =€be
A:=g:b6c.
part/'a//y overlapping peaks

Absorbance

C‘om'aonlnf x Com/oanent g

A = £, b €1 + £:bc,

A= g bc, + £:6¢,

2 wavelength
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A = Ec — E‘A=c

Much overtapping peaks
Absorbance

7-0141@ overappmg = No soluzion.

parr/a/ overlapping, zero measurement error —> can be solved

wave(length

arer/a,o,o ing /n'gher, effect pf the experiment errors are more
Significant , more informazion is needed. —> Measurement at

many wavelengzh.
ACMC = AxCx i AECg



7 he spectral shape
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Measured 5/ecrm/ lines are a convolution af 7he true Spectral shape and instrumental Junctions,

Specerat shape factors: (electriz freld) (magnetifierd,

Naturat broadening. Doppler broadening . Pressure broadening , Stark and Zeeman
FoHL ) #E5h broadening

Solvent /matrix effects
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Species Enerqy level Types Shape
Atoms Electronic Absorprion “Lines”
Emission
Molecules Electronic Absorprion "“Bands”
Vibrational Emission
Rozarional (Fluorescence)
E=hv=4 f

Molecutar Absorprion : Absospzion  Spectra
S/ﬂy/e bond (C-H or C-C) in VUV range, A< 180nm.

23 Y&

Aav-Vis = weakly bounded electrons.
Luminescence 4R ¥, ErARERF rfoont REATAESAS
Ground Srate — Excited Srate L —> Excired Srate 2 —> Ground Srate
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Phosphorescence /‘% f  ABpdBE e bit, HEHiNL 107107 F,

Emission spectrum of a black body - VIRxIXYER
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