


Infracervena spektroskopie:

analyticka technika uréend predevsim pro identifikaci a strukturni
charakterizaci organickych sloucenin a v mnesi mire také také pro stanoveni
anorganickych latek.

Tato technika méri pohlceni infracerveného zareni o rtzné vinové délce
analyzovanym materialem.

Infracervenym zarenim je elektromagnetické zareni v rozsahu vinovych
délek 0.75 - 1000 pm, coz odpovida rozsahu vinoctti 12800 - 10 cm-.
Standardné ji délime na: Near, Mid a Far-infrared spektroskopii
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Energie fotonu infracerveného zareni (1-60 kJ/mol)
nepostacuje pro excitaci elektronu v molekulovych orbitalech,
ale je dostatecna ke zmeéné vibracniho stavu (z klasického
pohledu ke zvétseni amplitudy vibrace molekuly) ci rotacniho
stavu molekuly (ke zrychleni rotace molekuly). Uvédomime-li
si, ze molekuly jsou tvoreny atomy, které nejsou spojeny
rigidnimi vazbami, ale tyto vazby vykazuji urcitou pruznost,
mame pred sebou systém atomu, které mohou ruznymi zpusoby
vibrovat.

Vibracni problém polyatomovych molekul lze pojimat v
prvnim priblizeni jako problém 3n-6 (v pripadé linearnich
molekul 3n-5) nezavislych harmonickych oscilatoru.
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Major Functional Group Absorption Frequency Region
O-H 3650-3590
N-H 3500-3300 1650-1590 900-650
=CH-H 3100-3070 1420-1410 900-880
=C-H 3100-3000 2000-1600
C-H 2900-2700 1440-1320
=-CH3 2880-2860 2970-2950 1380-1370 1470-1430
O-H 2700-2500 1320-1210 950-900
C=C 2140-2100
C=0 1750-1700
C=C 1600-1500
C-N 1340-1250
C-0-C 1200-1180
-C-H 770-730




ANALYTICAL CHEMISTRY - INFRARED SPECTROSCOPY

Commonly referred to as IR spectroscopy, this technique allows chemists to identify characteristic groups of atoms (functional groups) present in molecules.

@0 @ THE FINGERPRINT REGION - 1500CM* TO 500CM"

Stretch Stretch stretch The fingerprint region of the spectrum contains a complex set of
absorptions, which are unique to each compound. Though these are
(I\D (I\D (l\D hard to interpret visually, by comparison with references they allow
identification of specific compounds.
ALKENE ALDEHYDE
AROMATICS

@5 @- =@ O=0©

Stretch Stretch Stretch Stretch Stretch Stretch

(OO () «a» IS v

ALKYNE ALKANE ALKYNE CARBONYLS AROMATICS ESTERS, ETHERS, ALCOHOLS, ALKYL CHLORIDE (850-550)
CARBOXYLIC ACIDS ALKYL BROMIDE (690-515)

@0 @

Bend Bend

ALKENE

@-

Stretch Stretch ANHYDRIDE Bend Bend, Rock

@_
-» «» «» e GO

1° & 2° AMINE NITRILE ALKANE HALOALKANE ALKENE ALKENE
AMIDE

@0 00O O ©

Asymm. Stretch Symm. Stretch Stretch Bend Wag

VD VD (M) G T

ALCOHOLS CARBOXYLIC ACIDS Q‘LEEE.:::)Y'\[:EE NITRO NITRO ALIPHATIC CARBOXYLIC 1°&2° AMINE
PHENOLS COMPOUND COMPOUND AMINES ACID

I 1 1
3600 3400 3200 3000 2800 2600 2400 2200 2000 1900 1800 1700 1600 1500 1400 1300 1200

1100 1000 900 800 700 600 500

FREQUENCY/WAVENUMBER OF ABSORPTION (CM")  fey: (S) sTRonG (M) mepium (W) weak BroaD (N) NarROW (V) VARIABLE

Infrared frequencies make up a portion of the electromagnetic spectrum. If a range of infrared frequencies are shone through an organic compound, some of the frequencies are
absorbed by the chemical bonds within the compound. Different chemical bonds absorb different frequencies of infrared radiation. There are a number of characteristic absorptions
which allow functional groups (the parts of a compound which give it its particular reactivity) to be identified. This graphic shows a number of these absorptions.
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IR - spektroskopie

(a) Transmission FTIR spectroscopy
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(b) ATR-FTIR spectroscopy
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IR - Transmisni

Transmission FTIR
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ATR-FTIR spektroskopie

Technika zeslabeného uplného odrazu
(ATR - Attenuated Total Reflection) je
zalozena na principu jednoduchého Ci
vicenasobného uUplného odrazu zareni
na fazovém rozhrani méreného vzorku a
mericiho krystalu s dostatecné vysokym
indexem lomu.

evanescent waves




DRIFT spektroskopie
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