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Table of Characteristic IR Absorptions

 

m=medium, w=weak, s=strong, n=narrow, b=broad, sh=sharp

 

frequency, cm

 

–1

 

bond functional group

 

3640–3610 (s, sh) O–H stretch, free hydroxyl alcohols, phenols

3500–3200 (s,b) O–H stretch, H–bonded alcohols, phenols

3400–3250 (m) N–H stretch 1˚, 2˚ amines, amides

3300–2500 (m) O–H stretch carboxylic acids

3330–3270 (n, s) –C

 

≡

 

C–H: C–H stretch alkynes (terminal)

3100–3000 (s) C–H stretch aromatics

3100–3000 (m) =C–H stretch alkenes

3000–2850 (m) C–H stretch alkanes

2830–2695 (m) H–C=O: C–H stretch aldehydes

2260–2210 (v) C

 

≡

 

N stretch nitriles

2260–2100 (w) –C

 

≡

 

C– stretch alkynes

1760–1665 (s) C=O stretch carbonyls (general)

1760–1690 (s) C=O stretch carboxylic acids

1750–1735 (s) C=O stretch esters, saturated aliphatic

1740–1720 (s) C=O stretch aldehydes, saturated aliphatic

1730–1715 (s) C=O stretch

 

α

 

, 

 

β

 

–unsaturated esters

1715 (s) C=O stretch ketones, saturated aliphatic

1710–1665 (s) C=O stretch

 

α

 

, 

 

β

 

–unsaturated aldehydes, ketones

1680–1640 (m) –C=C– stretch alkenes

1650–1580 (m) N–H bend 1˚ amines

1600–1585 (m) C–C stretch (in–ring) aromatics

1550–1475 (s) N–O asymmetric stretch nitro compounds

1500–1400 (m) C–C stretch (in–ring) aromatics

1470–1450 (m) C–H bend alkanes

1370–1350 (m) C–H rock alkanes

1360–1290 (m) N–O symmetric stretch nitro compounds

1335–1250 (s) C–N stretch aromatic amines

1320–1000 (s) C–O stretch alcohols, carboxylic acids, esters, ethers

1300–1150 (m) C–H wag (–CH

 

2

 

X) alkyl halides

1250–1020 (m) C–N stretch aliphatic amines

1000–650 (s) =C–H bend alkenes

950–910 (m) O–H bend carboxylic acids

910–665 (s, b) N–H wag 1˚, 2˚ amines

900–675 (s) C–H “oop” aromatics

850–550 (m) C–Cl stretch alkyl halides

725–720 (m) C–H rock alkanes

700–610 (b, s) –C

 

≡

 

C–H: C–H bend alkynes

690–515 (m) C–Br stretch alkyl halides
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Photomicrographs of polyester fibers

40x optical zoom, lots digital zoom

Regular transmission crossed polars
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Photomicrographs of polyester fibers

40x optical zoom, lots digital zoom

G.P. Jackson 2006 G.P. Jackson 2006

Regular transmission crossed polars
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Birefringent materials

Polarized light microscopy

Saferstein, S. Criminalistics, 7th Ed.; Prentice Hill: Upper Saddle River, NJ, 2001 

Synthetic nylon Natural cotton
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PLM images

http://micro.magnet.fsu.edu/pharmaceuticals/index.html

Cocaine HCl Heroin

Methamphetamine Aspirin

© 1995‐2006 by Michael W. Davidson and The Florida State University.
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FTIR microscopy
• E.g. of suspected heroin seizure
• Dark areas give heroin IR signal
• Light area gives mannitol signal

– Common sugar

http://www.sensir.com/Smiths/InLabSystems/IlluminatIR/SD_App_70.pdf
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FTIR microscopy

http://www.sensir.com/Smiths/InLabSystems/IlluminatIR/SD_App_70.pdf



Raman Microscopy

8

• Thermo Nicolet Almega XR

http://www.thermoscientific.com/ecomm/servlet/productscatalog_11152_L
11024_91245_-1_4



All information and images contained in this 
web site are Copyright © 1998‐2012 
InPhotonics, Inc. All rights reserved
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Paint and ink analysis
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IR and Raman for 
paints
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Optical microscopy: lighting effects

Near IR lighting

Mid IR lighting
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LDI‐MS of inks

On currency

On cotton



14

LDI‐MS of inks after UV exposure



Analytik Now Offering Handheld 
FTIR Spectrometers from Agilent



Art and Artefacts with the 
Thermo Scientific Niton XRF 
Analyser
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