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Table 1 Common Infrared Transmissive Materials

Transmission 
Wavelength Range
cm-1(μm)

Refractive Index
1000cm-1

Water-Solubility 
at 20ºC 
g/100 gH2O

PropertiesMaterial

KBr
(potassium bromide) 

40,000 to 340
(0.25 to 29.4)

1.52 65 Inexpensive. Large wavelength range.
Good workability (using absolute alcohol).
Most frequently used.
Relatively strong mechanically.
Must be stored at humidity of 50% or less.
Cleaning:
   Chloroform
   Carbon tetrachloride
Use prohibited:
   Samples containing water
   Lower alcohol

Most inexpensive material.
Large wavelength range.
Must be stored at humidity of 50% or less.
Cleaning:
   Chloroform
   Carbon tetrachloride
Use prohibited:
   Samples containing water
   Lower alcohol

Similar properties to NaCl and KBr.
Not commonly used.
Cleaning:
   Chloroform
   Carbon tetrachloride
Use prohibited:
   Samples containing water
   Lower alcohol

Soft and easily damaged.
Used in the far-infrared region.
Extremely high deliquescence.
Must be stored at humidity of 40% or less.
Must be handled with care.
Cleaning:
   Chloroform
   Carbon tetrachloride
Use prohibited:
   Samples containing water
   Lower alcohol

NaCl
(sodium chloride) 

50,000 to 600
(0.2 to 16.6)

1.49 36

KCl
(potassium chloride) 

40,000 to 500
(0.25 to 20.0)

1.46 34

CsI
(cesium iodide) 

33,000 to 200
(0.3 to 50.0)

1.74 44

KRS-5
(TlBr + TlI)
(thallium bromide
 + thallium iodide)

16,600 to 250
(0.6 to 40.0)

2.37 0.05

ZnS
(zinc sulfide) 

10,000 to 725
(1.0 to 13.3) 

2.2 Insoluble

ZnSe
(zinc selenide) 

10,000 to 550
(1.0 to 18.1) 

2.4 Insoluble

Large wavelength range.
High refractive index.
Most commonly used material in ATR prisms.
Almost completely insoluble in water.
Tl is toxic and so special treatment equipment is required for fabrication.
Cleaning:
   Chloroform
   Carbon tetrachloride
   Xylene
Use prohibited:
   Acetone
   Ammonium salt
   Substances that form a complex with Tl, such as sulfuric acid, ammonia water, and 

EDTA

Highly resistant to water.
Highly resistant to organic solvents, weak acids, and alkalis.
Can be used in a pH range of 6.5 to 9.5.
High refractive index.
Effective for ATR prisms.
Specified as a poisonous substance by the Poisonous and Deleterious Substances 
Control Law (selenide compound).
If used to analyze strongly acidic samples, toxic hydrogen selenide is produced.
Cleaning:
   Acetone
   Water
Use prohibited:
   Acidic liquids
   Strong alkalis
   Formates such as Ca (HCOO)2 and NaHCOO that produce HCOO- in aqueous solutions

Highly resistant to water.
Resistant to mechanical and thermal shocks.
High refractive index.
Effective for vapor deposition.
Cleaning:
   Acetone
   Alcohol
Use prohibited:
   Acidic liquids
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BaF2

(barium fluoride) 
50,000 to 770
(0.2 to 12.9)

1.42 0.004 Dissolves in acids and ammonia.
Can be used at temperatures up to 500ºC.
Almost completely insoluble in water.
Specified as a deleterious substance by the Poisonous and Deleterious Substances 
Control Law (barium compound).
Cleaning:
   Acetone
   Water
Use prohibited:
   Acidic liquids
   Ammonium salts

CaF2

(calcium fluoride) 
50,000 to 1,100
(0.2 to 9.0)

1.39 Insoluble Dissolves in ammonium salts.
Highly resistant to acids and alkalis.
Hard with good mechanical strength.
Suitable for the windows of high-pressure cells.
Cleaning:
   Acetone
   Water
Use prohibited:
   Strongly acidic liquids
   Ammonium salts

Si
(silicon) 

8,000 to 660
(1.25 to 15.1) 

3.4 Insoluble Effective for semiconductors.
Can be replaced with Ge as a window material.
Not commonly used.
Cleaning:
   Acetone
   Water
Use prohibited:
   HF + HNO3

Ge
(germanium) 

5,500 to 660
(1.8 to 16.6) 

4  Insoluble Effective for semiconductors.
Effective for vapor deposition.
Can be fabricated into lenses.
High refractive index; suitable for use in ATR prisms in the analysis of substances with 
high refractive indices.
Highly resistant to water.
Cleaning:
   Toluene
   Water
Use prohibited:
   Hot concentrated sulfuric acid

Type ll diamond 40,000 to 12.5
(0.25 to 800) 

2.38   Insoluble The hardest substance.
Brittle.
Although there is a low level of absorption in the range of 3,000 to 1,500 cm-1 
(in the case of Type ll), it can be used in a range encompassing the ultraviolet and 
far-infrared regions.
Natural diamonds can be classified as Type I or Type ll.
Type ll is effective for infrared windows.
Large-size materials are extremely expensive.
Suitable for the windows of high-pressure cells.
Cleaning:
   Ethanol
   Acetone

SiO2

(fused silica) 
50,000 to 2,500
(0.20 to 4.0) 

1.42
(3,000 cm-1) 

Insoluble Effective for windows used in the ultraviolet and visible-light regions.
In the infrared region, it only transmits wavelengths of up to 4 mm. In this range, 
however, it is stable, easy to fabricate, and an effective window material.
Cleaning:
   Ethanol
   Acetone

Transmission 
Wavelength Range
cm-1(μm)

Refractive Index
1000cm-1

Water-Solubility 
at 20ºC 
g/100 gH2O

PropertiesMaterial
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I analyze film using a single-reflection 
ATR instrument. 
Why does the peak intensity vary 
with the film thickness?
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The AIM-8800 infrared microscope, which has established a good reputation for operability, and the IRPrestige-21, a high-sensitivity, 
high-performance FTIR spectrophotometer, combine to form a system that is highly effective for applications involving microscopic 
measurement, such as the analysis of foreign substances. The incorporation of a “Foreign Substance Analysis Program” as a standard 
feature provides powerful support for the qualitative analysis of mixtures that are difficult for beginners to analyze.
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