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TABLE 26-5

Some Characteristic Infrared Absorption Peaks

Functional Group

Absorption Peaks

¢—O0—R
R—O—R

Aliphatic and aromatic
Also secondary and tertiary
Aromatic

Aliphatic

Nitrile
Alkyne
Ester

Carboxylic acid
Aldehydes and ketones

Amides
Alkene

Aromatic
Aliphatic

Wavenumber, cm™! Wavelength, pm
3600-3000 2.8-3.3
3600-3100 28-3.2
3150-3000 3.2-33
3000-2850 3.3-3.5
2400-2200 4.2-4.6
2260-2100 4.4-48
1750-1700 5.7-59
1740-1670 5.7-6.0
1740-1660 5.7-6.0
1720-1640 5.8-6.1
1670-1610 6.0-6.2
1300-1180 71.7-8.5
11601060 3.6-94
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TABLE 26-6
Examples of Infrared Vapor Analysis for OSHA Compliance*

Allowable Wavelength, Minimum Detectable
Compound Exposure, ppm pm Concentration, ppmi
Carbon disulfide 4 4.54 0.5
Chloroprene [0 1.4 4
Diborane 0.1 3.0 0.05
Ethylenediamine 10 13.0 0.4
Hydrogen cyanide 4.7§ 3.04 0.4
Methyl mercaptan 0.5 3.38 0.4
Nitrobenzene 1 11.8 0.2
Pyridine 5 14.2 0.2
Sulfur dioxide 2 8.0 0.5
Vinyl chloride | 10.9 0.3

*Courtesy of The Foxboro Company, Foxboro, MA 02035.

11992-1993 OSHA exposure limits for 8-hr weighted average.

tFor 20.25-m cell.

§Short-term exposure limit: 15-min time-weighted average that shall not be exceeded at any time
during the work day.
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Figure 25F-6 Diagram of a Michelson interferometer. A beam from the light source at
left is split into two beams by the beam splitter. The two beams travel two separate paths
and converge on the detector. The two beams A" and B converge in the same region of space
and form an interference pattern. As the movable mirror on the right 1s moved. the interfer-
ence pattern shifts across the detector and modulates the optical signal. The resulting refer-
ence interferogram is recorded and used as a measure of the power of the incident beam at
all wavelengths. An absorbing sample is then inserted into the beam, and a sample interfer-
ogram is recorded. The two interferograms are used to compute the absorption spectrum of
the sample.
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Beam 4” Beam B

Interference between Beam A” and Beam B

Image at output

Figure 25F-7 A two-dimensional representation of the interference of two monochro-
matic wavefronts of the same frequency. Beam A’ and beam B at the top form the interfer-
ence pattern in the middle. and the two wavefronts constructively and destructively inter-
fere. The image shown at the bottom would appear at the output of the Michelson
interferometer perpendicular to the plane of the two-dimensional interference pattern.
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(c) (f)
Frequency
Figure 25F-8 Formation of interferograms at the output of the Michelson interferometer.
(a) Interference pattern at the output of the interferometer resulting from a monochromatic source.
(b) Sinusoidally varying signal produced at the detector by the pattern in (a). (c) Frequency spec-
trum of the monochromatic light source resulting from the Fourier transformation of the signal in
(b). (d) Interference pattern at the output of the interferometer resulting from a two-color source.

Amplitude

Frequency

(e) Complex signal produced by the interference pattern of (d) as it falls on the detector. (f) Fre- (b)

quency spectrum of the two-color source. Time
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Figure 26-F1 Instrument diagram for a basic FTIR spectrometer. Radiation of all
frequencies from the IR source is reflected into the interferometer where it is
modulated by the moving mirror on the left. The modulated radiation is then reflected
from the two mirrors on the right through the sample in the compartment at the
bottom. After passing through the sample. the radiation falls on the detector. A data
acquisition system attached to the detector records the signal and stores it in the

memory of a computer as an interferogram. (Courtesy of Thermo Electron Corp.,
Madison, WI. With permission).
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ININAKAY 17-2 ZOvTopog mivokas coYoTHTOV 0pYaviK@Y (OpaKTPLoTIKOV Opdday

Asopbc  Eidog ivaorng Eﬁpltig cvyvotijtov, Evraon
cm
C-H Adkavia 2850-2970 Ioyvpi
1340-1470 Ioyupn
H _
C-H ArKEvVia {:}C - C< ) 3010-3095 Métpux
i 675-995 Ioyopi
C-H Adxivio (~C=C-H) 3300 Ioyopn
C-H Apwuoatikot dakTHA0L 3010-3100 Métpa
690-900 foyopi
0O-H Movopepeic adkodAec, QovOrEC 3590-3650 Kuvpomwdpevn
AXx00OAES, PUIVOAES e DEGHONG 3200-3600 Kupawousvn, pepikes
vdpoydvoL QOPEG TAATILE
Movopepn xapBofolikd o&éa 3500-3650 Mérpua
KopRobvhkd oféa pne dsopovg 2500-2700 Mo
vopoydvou
N-H Apivec, apidw 3300-3500 Mérpa
C=C Adxévia 1610-1680 Kopawvdpevn
C=C Apouoatikoi Saxtiiol 1500-1600 Kvpawdpewm
C=C Alkivio 2100-2260 Kovpawvopswm
C-N Apivee, auidx 1180-1360 Toyppn
C=N Nurpig 2210-2280 Loyvpt
C-0 Adxoodrec, aBipes, xupPodoikd 1050-1300 Ioyuph
ogén, saTépeg
C=0 AAdeldec, ketdveg, kapBoboiukd 1690-1760 Ioyupd
oZéan, sotépec )
NO; Nirpoevdoelg 1500-1570 Toyvpi
1300-1370 Ioyopi




