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Spectrophotometric Analysis

Introduction of Quest Single-Reflection ATR Accessary
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n What Is Quest?

n Sample Measurement Conforming to JP/EP/USP

Fig. 2  ATR Spectrum of L-Alanine

Table 1  Instruments and Analytical Conditions

Fig. 3  ATR Spectrum of L-Arginine

Instruments : IRAffinity-1S, Quest
Resolution : 2 cm-1

Accumulation : 45
Apodization : Sqr-Triangle
Detector : DLATGS
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The ATR (Attenuated Total Reflectance) method is a technique that is widely used for verification testing and 
contaminant analysis. Here, we introduce the Quest, a new, high-sensitivity single reflection ATR accessory.

The Specac's Quest is a single-reflection ATR accessory 
designed for mid- and far-infrared spectroscopic 
measurement. The internal optical system consists 
solely of an array of mirrors, thereby permitting 
extremely simple replacement of the crystal plate. The 
types of crystal include, in addition to diamond, both 
ZnSe and Ge crystals. The diamond crystal utilizes a 
Type Ⅲa diamond disk, which features extremely good 
physical and chemical stability, and permits a maximum 
measurement range*1) from 10,000 to 40 cm-1.
Further, a torque limiter built into the clamp eliminates 
concern about damaging the crystal by preventing the 
over-application of pressure when bringing the sample 
and crystal into contact. In addition, the clamp 
mechanism adopts a swing system, permitt ing 
extremely simple placement of the sample, as well as 
simplifying cleaning.
Fig. 1 shows an overview of the Quest.

We conducted analysis of L-alanine and L-arginine, 
amino acids that require verification testing conforming 
with the Japanese Pharmacopoeia (JP), European 
Pharmacopoeia (EP), and United States Pharmacopeia 
(USP). The measurement conditions are shown in 
Table 1.

Fig. 1  Overview of Quest
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n ATR Measurement in Far-Infrared Region by Quest

Table 2  Instruments and Analytical Conditions

Fig. 4  FIR-ATR Spectrum of Anhydrous Caffeine

Fig. 5  FIR-ATR Spectrum of PVDC

Fig. 6  Comparison of FIR-ATR Spectra of PVDC

n Conclusion

Instruments : IRTracer-100, Quest,
   Far IR kit, Purge control kit
Resolution : 4 cm-1

Accumulation : 100
Apodization : Sqr-Triangle
Detector : DLATGS
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The measurement resu l t s  of F ig .  2 and F ig .  3 
demonstrate that good ATR spectra are obtained over 
the measurement range (from 4,000 to 400 cm-1) 
specified in each of the Pharmacopoeia. 

Measurement of spectra in the far-infrared region is 
typically conducted by the transmission method, but 
this requires sample pretreatment that includes dilution 
and thin film preparation, etc. Measurement by the ATR 
method, on the other hand, requires no particular 
pretreatment, thereby permitting easy measurement in 
the far-infrared region.
Here, we acquired ATR spectra in the far-infrared 
region*1). 
The measured samples consisted of anhydrous caffeine 
powder and polyvinylidene chloride (PVDC) film. The 
measurement conditions are shown in Table 2. To avoid 
interference due to water vapor absorption in the far-
infrared region, purging with either nitrogen or dry air 
is required at the time of measurement.

The measurement results of Fig. 4 and 5 demonstrate 
that good ATR spectra can be obtained over the 
wavelength range from 4,000 to 240 cm-1. Also, to 
compare results using the transmission and ATR methods, 
spectral measurements of the PVDC sample were 
conducted in the far-infrared region using both methods.

The measurement results of Fig. 6 demonstrate that 
ATR spectra just as good as spectra obtained by the 
transmission method can be obtained over the 
wavelength range from 4,000 to 240 cm-1. Note that 
for the purpose of data comparison, the peak 
intensities in the vicinity of 1,360 cm-1 are aligned.

Here, we introduced examples of ATR measurement in the 
mid- and far-infrared regions using the new Quest ATR 
single-reflection accessory.
Especially in the far-infrared region, the transmission 
method was predominantly used until recently, but the ATR 
method, which requires no pretreatment, is likely to attract 
greater attention and become an effective technique for 
applications associated with the far-infrared region.

*1) Two types of diamond plate are available with the Quest, a high-
throughput type for mid-infrared analysis and an extended 
wavelength range type for mid- and far-infrared analysis. For this 
Application News, the extended wavelength range type was used.


