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in mull preparation.
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Fig. 4.2 Typical units for forming potassium bromide pellets. (A) Component parts
of a kin circular die. (B) Rectangular pellet die in press being evacuated prior to
application of pressure. (Courtesy Beckman Instruments, Inc.)
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Fig. 4.3 Filter paper "sandwich™ technique for forming potassium bromide pellets. .
(Courtesy of Sadtler Research Laboratories, Inc.)
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Fig. 44 Typical system employed in obtaining infrared reflectance data. (Courtesy
Beckman Instruments, Inc.)
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Fig. 4.5 Optical path of the radiant beam in a reflectance unit to produce a reflectance
spectrum from the surface of a sample. Note that the spectrum shown is the inverse of
the normal transmission curve. (Courtesy Beckman Instruments, Inc.)
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Fig. 4.6 Optical path of the radiant beam in a reflectance unit to produce a trans-
mission spectrum from a thin film sample. (Courtesy Beckman Instruments, Inc.)
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Fig, 4.7 Schematic diagram of a variable-angle reflectance unit. As the reflecting

surface is rotated. it can be seen that the incoming and outgoing beams are always

parallel to each other and are separated by the same distance no matter what incident
angle is chosen. (Courtesy Beckman Instruments, Ine.)
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Fig. 4.8 Two reflectance spectra of a geode sample showing typical spectral variations
as a function of the angle of reflectance. (Courtesy Beckman Instruments, Inc.)
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Fig. 4.10 Attenuated total reflectance and variable-angle reflectance unit. (A) ATR

unit mounted in the sample compartment of the instrument. (B) The dial for deter-

mining and setting the reflectance angle can be seen at the top of the assembly at

the left. In the middle is the mirror-sample assembly used for variable-angle reflectance

studies. At the right is the prism-sample assembly for ATR studies. (Courtesy Beck-
man Instruments, Inc.)
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Table 4.1. Common Solvent Absorptions

The listed regions indicate those regions of the spectrum where solvent absorptions are
significantly strong, preventing the examination of other absorptions occurring in the
same region, Only those solvents of general interest and common usage are recorded
here. This table is divided into three sections for convenient examination: 4000- to
2000-cm ~? region (2.5 to 5um}; 2000- to 1000-¢m™! region (5 to 10m); 1000- to 650-cm ™"
region (10 to 154um). The choice of these regions will be clear after the reader becomes
familiar with the characteristic bands absorbing in each of the regions (Chap. 5.

Regions of Absorption
Cell Thickness Frequency Wavelength
Solvent (mmi {em™) (pmi
4000- to 2000-em ™' region
Acetone 0.1 3100-2900 3.23-3.45
Acetonitrile 0.1 3700-3500 2.70-2.86
2350-2250 4.25-4.44
“Benzene 01 31060-3000 3.23-3.33
Bromoform 1.0 3100-2900 3.23-3.45
0.2 3100-3000 3.23-3.33
“Carbon disulfide 1.0 2340~2100 4.27-4.76
0.1 2200-2140 4.54-4.67
Carbon tetrachloride 10-61 nmone  none
Chloreform IR ™ 3090-2980 3.24-3.35
2440-2380  4.10-4.30
T 0 T 3020-3000 3.31-3.33
Cvclohexane 0.1 3000-2850 3.33-3.51
Diethyl ether 01 3000-2650 3.33-3.77
Dimethyl formamide 0.1 3000-2700 3.33-3.70
Dioxane 0.1 3700-2600 2.70-3.85
Isopropyl alcohol 0.1 3600-3200 2.78-3.12
Methanol 0.1 4000-2800 2.50-3.57
Methyl acetate 0.1 3000-2800 3.33-3.57
Methyl cyclopentane 0.1 3000-2800 3.33-3.57
Nitromethane 0.1 3100-2800 3.23-3.57
Pyridine 0.1 3500-3000 2.86-3.33
Tetrachloroethylene I0-0T = none none
Tetrahydrofuran 02 3050-2630 3.28-3.80
Water 0.01 3650-2930 2.74-3.41
2000- to 1000-em™ region o D=
Acetone 0.1 1800-1170 5.55-8.55
1100-1080 9.09-9.26
Acetonitrile 0.1 1500-1350 6.66-7.41
1060-1030 9.43-9.71
Benzene 01 1820-1800 5.49-5.55
1490-1450 6.71-6.89
1050-1020 9.52-9.80
Bromoform 1.0 1350-1280 7.41-7.81
1220-1070 8.20-9.35
0.2 1190-1000 8.40-10.00
Carbon disulfide 1.0 1640-1385 6.10-7.22
0.1 1595-1460 6.27-6.85
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Cell Thickness, Frequency Wavelength
Solvent imm) fem ") ( pem)
Carbon tetrachloride 1.0 1610-1500 6.21-6.65
1270-1200 T.87-8.33
1020-1000 9.80-10.00
L S none _ none
Chloroform 1.0 1555-1410 6.43-7.09
' 1290-1155 7.75-8.66
0.1 1240-1200 §.06-5.33
Cyclohexane 0.1 1 1480-1430 6.75-6.99
Diethyl ether 0.1 1500-1010 6.66-9.90
Dimethyl formamide 0.1 1780-1020 5.62-9.80
Dioxane 0.1 1750-1700 5.71-5.88
1480-1030 6.75-9.71
Isopropyl alcohol 0.1 1540-1090 65.49-9.17
Methanol 1500-1370 6.66-7.30
1150-1000 B.69-10.0C
Methyl acetate 0.1 1800-1700 5.55-5.88
1480-1360 6.75-7.35
1300-1200 7.69-8.33
1080-1000 9.26-10.00
Methyl cyelopentane 0.1 1480-1440 6.75-6.94
1390-1350 T7.19-7.41
Nitromethane 0.1 1770-1070 5.65-9.35
Pyridine 0.1 1620-1420 6.17-7.04
1230-1000 8.13-10.00
Tetrachloroethylene 1.0 1370-1340 7.30-T7.46
1180-1090 8.47-9.17
1015-1000 9.85-10.00
Tetrahydrofuran 0.2 1500-1425 6.66-7.02
1375-1000 7.27-10.00
Water 0.01 1750-1580 5.71-6.33
—_1000- 10 650-cm™" 1egion o
Acetone 0.1 910-830 10.99-12.05
Acetonitrile 0.1 930-910 10.756-10.99
Benzene 0.1 680-650 14.70-15.38
Bromoform 1.0 880-860 11.36-11.63
760-650 13.16-15.38
= 0.2 T710-650 14.08-15.38
Carbon disulfide 1.0 B875-845 11.43-11.83
0.1 none none
Carbon tetrachloride 1.0 1000-960 10.00-10.42
860-650 11.63-15.38
0.1 820-720 12.19-13.89
Chloroform 1.0 940-910 10.64-10.99
B860-6350 11.63-15.38
0.1 805-650 12.42-15.38



‘Table 4.1 — Cont.

Regions of Absorption

Cell Thickness Frequency Wavelength

Solvent {mm) {em™) (pm)
Cyclohexane 0.1 910-850 10.99-11.76
Diethyl ether 0.1 850-830 11.76-12.05
Dimethyl formamide 0.1 870-860 11.49-11.63
B680-650 14.70-15.38
Dioxane 0.1 910-830 10.99-12.05
Isopropy! alcohol 0.1 990-960 10.10-10.,42
830-650 12.05-15.38
Methanol 0.1 1000-970 10.00-10.31
T00-650 14.29-15.38
Methyl acetate 0.1 1000-960 10.00-10.42
840-650 11.80-15.38
Methyl evelopentane 0.1 980-960 10.20-10.42
Nitromethane 0.1 925-910 10.81-10.99
690-650 14.49-15.38
Pyridine 0.1 1000-980 10.00-10.20
780-650 12.82-15.38
Tetrachloroethylene 1.0 1000-650 10.00-15.38
0.1 935-875 10.69-11.43
B20-745 12.19-13.42
Tetrahydrofuran 0.2 1000-810 10.00-12.34
T75-742 12.90-13.48
Water 0.01 930-650 10.75-15.38
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Fig. 4.11 Spectrum of chloroform (as a thin film). (Courtesy of Sadtler Research
Laborataories, Inc.)
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Fig. 4.13 Spectrum of carbon disulfide (as a thin film). (Courtesy of Sadtler Research
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Fig. 4.12 Spectrum of carbon tetrachloride (as a thin film), (Courtesy of Sadtler
Research Laboratories, Inc.)
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Step |

Syringe fitting

Reur plate
Neoprene gaskel
Rear window
Amalgamated lead or

Teflon spacer
Front window
Syringe | Amalgamated lead or
fitting Teflon gasket
Front plate
Step 2 Step3 Step 4 i
I

Fig.4.14 Component parts and assembly of a typical sealed cell unit. Step 1: With the
front plate inverted, place the gasket and the front window in position. Step 2: Select
a spacer of proper thickness and place it on the front window (be sure the filling holes
are not obstructed). Step 3: Install the rear window and the gasket as shown. Step 4:
Install the rear plate and press it into position, Complete the cell assembly by tighten-
ing the retainer screws firmly and evenly. (Courtesy Beckman Instruments, Inc.)
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Retainer key
Window retainer, front
Weoprene washer, front window
Flanged window
Micrometer drum
Micrometer slecve
Teflon plugs
Cecl holder adapter
@ Flat window
10. Ncoprene washer, rear window
Window retainer, rear

Rl el

Fig. 4.15 Typical vanable path cell. Such units provide a wide range of path lengths
in a single cell. (Courtesy Beckman Instruments, [ne.)

Filler tube

Cap

&
Filler-tube
plug

=)

Stopper

End plate ‘ m E :
%—-—»&J %
¥

Cell holder

Fd

Fig. 4.16 Typical microcell unit for examining small amounts of sample. The liguid
cell has a usable area of 1 < 7imm, and it is filled by capillary action. 1Courtesy
Beckman Instruments. Inc.)
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Teflon plug

Filling port

Cell volume

Cavity cell
Needle in
cavity

Cell clip

(B
Fig. 4.17 A cavity cell for microsamples. Part (A) shows the cavity cell, and part
{B) illustrates the technique for cleaning it.

Aspirator
vacuum

Infrired
cell

Figz.4.18 Technique for removing solvent and drying infrared cells.
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Fig.4.19 Typical fringe patterns obtained by scanning the spectrum of the empty cell.
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Wavelength

| n=16 i

Fig. 420 Typical fringes used in the caleulation of path length (from Fig. 4.19,
spectrum A).

Wiavenumber
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Fig. 4.21 Typical fringes used in the calculation of path length (from Fig. 4.19,
spectrum B).
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Fig. 4.22 Peak and trough method for determining path length (from Fig. 4.19,
spectrum C).
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Fig.4.23 Cleaving a sodium chloride plate.
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Gaseous samples LAt Slial!
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Fig. 4.24 Spectrum obtained from a liquid sample compared with that obtained from
a sample in the gaseous state. The spectrum of propylene oxide as a thin liquid film
is shown in spectrum A.
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Fig. 4.24—conl. Spectrum obtained from a liquid sample compared with that
obtained from a sample in the gaseous state. Spectrum B depicts propylene oxide

as a gas.
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Fig. 4.26 Typical cell for examining gaseous samples. (Courtesy Beckman Instru-
ments, Inc.)
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Entrance

(A) I0-cm path (plune mirror retracled)
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Entrance
(C)10- m path showing first four passes and foci of
remaining traversals on single mirror

Fig 4.27 Schematic diagram for a multipass gas cell.
Note that the beam is passed either directly through the
cell (A) or it is reflected by the mirror system two or more
times the length of the cell. Which is perpendicular to the
normal traverse of the radiant beam. (Courtesy Bachman
Instruments. Inc.)
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