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Introduction of new DLATGS detector for IRT-5000/7000 

Introduction  

     Compared to the standard DLATGS (Deuterated L-Alanine Triglycine Sulphate) detector mounted on an 

FTIR for macro measurements, the MCT (Mercury Cadmium Telluride) detector used with an infrared 

microscope has a much greater sensitivity, which is suited to the measurement of micrometer sized samples 

common for microscopic measurements. However, the MCT detector has some disadvantages such as the 

requirement for liquid nitrogen cooling for measurements, a reduced absorbance linearity and a reduced 

wavenumber range for measurements. JASCO has developed a dedicated DLATGS detector for infrared 

microscopy, especially focusing on an increased sensitivity. As a result of many years of work, the new 

microscope DLATGS detector has been created. 

     In this application note, microscopic measurements and mapping measurements with the use of the new 

DLATGS detector are outlined.  

Comparison of new DLATGS detector and MCT  detector  

Measurement of polystyrene 

<Measurement parameters> 

Aperture size:  50 x 50 µm 

Accumulation:  new DLATGS: 100 times 

 MCT:  50 times 

Measurement method: transmission 

 

     Fig. 1 shows the infrared spectra of a polystyrene film 

using an IRT-5200 using the new DLATGS detector and the 

standard mid-band MCT detector. As demonstrated in Figure 

1, the DLATGS detector requires twice the accumulations as 

compared to the MCT, but the DLATGS does allow the 

measurement of a 50 x 50 ɛm region. 

Fig. 1 Spectrum of a polystyrene film using the  

new DLATGS and an MCT detector  

Measurement of polystyrene 

<Measurement parameter> 

Aperture size:  new DLATGS 50 x 50 ɛm 

  MCT  10 x 10 ɛm 

Accumulation:  new DLATGS: 100 times 

 MCT:  50 times 

Measurement method: transmission 

 

     Fig. 2 illustrates the infrared spectra of a Teflon sheet using 

the DLATGS detector and an MCT detector to compare the 

sensitivity in the low wavenumber region. As shown in 

Figure 2, the measurement using the new DLATGS detector 

can detect the absorption peaks of Teflon in the wavenumber 

range from 650 to 450 cm-1 where narrow and mid-band 

MCT detectors cannot detect the peaks. 

Fig. 2 Spectrum of a Teflon sheet with using  

the new DLATGS and an MCT detector 
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Microscopic ATR mapping using the new DLATGS and Smart mapping 

     The results above demonstrate that the new DLATGS detector is effective for infrared spectra 

measurements in a 50 x 50 ɛm region. Now, a mapping measurement of a microscopic region by a micro-

ATR cassegrain using the new DLATGS is outlined. The IQ mapping function is installed in the IRT-

5200 as a standard feature, which allows a mapping measurement with the ATR prism in contact with a 

sample by moving the mirrors within the microscope. In this demonstration, the microscopic ATR 

mapping of polyethylene particles on a Teflon sheet are accomplished by using the new DLATGS 

detector.  

 

<Measurement parameters> 

Aperture size:   20 x 20 ɛm   Accumulations:  

Measurement points: 14 x 14     - single point measurement: 256 times 

Measurement area:  65 x 65 ɛm     - mapping measurement: 50 times 

Step:    5 x 5 ɛm   Detector:    new DLATGS 

Measurement method: Micro-ATR cassegrain 

10 µm 

     Fig. 3 (A) is the visible image while Fig. 3 (B) contains the spectra of 2 single point measurements, 

which provide recognizable spectra even in a 20 x 20 ɛm measurement region. 

     Fig. 3 (C) displays the infrared image calculated by a Multi -Component Regression analysis based on 

the spectra within the mapping measurement. The polyethylene particles are shown in warmer colors, 

consistent with the particle shown in Fig. 3 (A). 

     These results indicate that the new DLATGS detector can be applied to an infrared ATR mapping 

experiment using a 20 x 20 ɛm aperture.  

Conclusion 

     Single point measurements in the micro region and micro-ATR measurements in a mapping mode can 

be obtained using a new DLATGS detector designed specifically for the IRT-5000/7000 series of infrared 

microscope accessories. JASCO now offers a high sensitivity MCT detector mounted as standard and the 

new DLATGS detector for wide wavenumber range at ambient temperatures to meet various 

measurement purposes. 

Fig. 3 Smart mapping measurement with use of new DLATGS 
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Mapping measurement using IQ Mapping function of IRT-5000 

Introduction  

IR mapping measurement which can visualize molecular structure has 

been suggested traditionally, however the IR mapping measurement  has 

not been widely utilized because of the several reasons as below. 

- Auto stage is required, which will  make the instrument too expensive. 

- It takes quite a long time for measurement. 

Regarding the measurement time, using the system utilizing multi-

elements detector enables to shorten the measurement time in more than 

double digits in comparison with conventional system, and the IR 

mapping measurement has been gradually used. 

This time, we are now introducing IQ Mapping which was newly 

developed in order to solve another problem which is the necessity of 

auto stage. The IQ Mapping is a technique allowing Mapping 

measurement with manual stage by scanning IR light, and is applicable 

to ATR as well as ordinary transmittance/reflectance mapping. We 

would like to show an example of impurity analysis using IQ Mapping of 

the IRT-5200 (Fig. 1). 

Fig. 1 FT/IR -4600 + IRT -5200 

Fig. 2 Observation image 
(Yellow-green grid shows 

measurement points.) 

<Measurement 1: Mapping by manual stage > 

Mapping measurement was implemented for multi-layer film (Fig. 2) 

 

[Measurement conditions] 

Mode:  Transmittance 

Detector:  Mid-MCT 

Resolution: 4 cm-1 

Accumulation: 1 

Cassegrain: 16x, 

Aperture: 50 x 50 µm,  

Measurement points: 9 x 9 

Sampling area: 400 x 400 µm 



By analyzing the spectra in Fig. 3, it was confirmed that multi-layer film roughly consisted of two 

components, PVA (red), PVC (blue), and protein (green) was existing in the multi-layer film. By showing 

color distribution map utilizing specific peaks for each component on the RGB display (Fig. 4), components 

distribution became clear, enabling to detect the impurity which could not be identified by observation image.  

 

Water-based marker 

Oil-based marker 

Fig. 6 Measured spectra of impurity  

<Measurement conditions> 

Detector: MCT-N detector 

Resolution: 8 cm-1 

Accumulation: 8 

Cassegrain: ATR-5000-Z,  

Aperture: 20 x 20 µm 

Measurement points: 6 x 6 

Sampling area: 100 x 100 µm 

 

As a result of mapping measurement, spectra of different 

components were obtained, depending on different measurement 

point (Fig. 6).The sample measured was a mixture of water-based and 

oil-based marker, and specific peaks for each could be identified as in 

Fig. 6. Color distribution map using the specific peaks for each 

component at 1666 cm-1 and 1282 cm-1 is shown in Fig. 7. As shown, 

mapping measurement can detect different components of the sample 

which appear to be only one component by visible image, assuring 

accurate qualitative analysis.  

Fig. 5 Sample observation image 

(White grid shows measurement points) 

<Measurement 2: ATR Mapping> 

Combining IQ Mapping with ATR method enables the measurement without any contamination, as the 

number of contact between sample and prism is only one. 

The sample shown in Fig. 5 was measured by using ZnSe as ATR prism. 



NIR Imaging of tablet surface by using IR Microscope 
Introduction  

Near IR light is widely used for non-destructive analysis as an evaluation method in food and 

pharmaceutical industry due to itôs characteristics such  as transmitting the glass container and weaker peak 

absorbance than Mid-IR light. Recently, this NIR analysis technique is introduced to the Process Analytical 

Technology which has been proposed by FDA, and it is used for evaluation of uniformity of mixed samples 

inside of vials, evaluation of water content by in-line measurement, and evaluation of contents in tablet by 

using of NIR microscope. There are various analysis methods using NIR spectroscopy such as dispersive 

type, filter type and AOTF type, while FTIR is considered to be better method due to several advantages such 

as wave number expandability, high through put and high accuracy of wavenumber. JASCO IR Micro scope 

system IRT-5000/7000 has a unique feature as option which is detachable detector unit, which makes it 

possible to extend the measurement range up to NIR in one single FT/IR system. This time, we analyzed the 

distribution of components on tablet surface by NIR imaging system  which consists of FT/IR-6100 and IRT-

7000 with NIR expansion. 

Fig. 1 Detector replacement by using detachable detector unit 

<Experimental> 

Imaging of cross section and surface of general medical tablet (pain-killer) was measured  by using NIR 

Microscope system. 

Fig. 2  IR Microscope IRT-7000 

<Measurement Condition> 

Multi channel IR Microscope (NIR version) 

- Light source: Halogen 

- Beam Splitter: CaF2  

- Detector: InGaAs (Single element) 

- Measurement mode: Reflection 

- Resolution: 8 cm-1   

- Accumulation: 50 times 

- Aperture size: 200 x 200 µm 

- Measurement points: Surface: 58 x 58 points 

 Cross Section: 30 x 40 points 



Acetylsalicylate ( 4680 cm-1 ) 

Surface layer ( 4380 cm-1 ) 

Antacids  ( 6973 cm-1 ) 

Surface layer ( 4380 cm-1 ) 
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Fig. 3 NIR Spectra of each elements 
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Results 

Fig. 3 shows NIR spectra obtained by measuring the 

point in each layer on cross section of tablet. Fig. 4 is 

NIR Imaging which describes the color distribution map  

utilizing the height of each specific peak. As the result, 

this imaging data (Fig. 4) indicate that this tablet consists 

of 3 components in 4 different layers.  In addition tablet 

surface was measured and the color distribution map of 

surface layer was obtained by utilizing the peak height 

ratio of Acetylsalicylate. This result clearly shows non-

uniformity of surface material as shown in Fig. 6. 

As a conclusion, it can be said NIR Micro Imaging 

system enables to visualize tablet surface by non-

destructive method. Such application is considered to be a 

very useful tool and solution in the fields of 

pharmaceutical development and quality control, where 

there are uncertain factors during the process. 

Fig. 5 Picture of general medical tablet (Pain-killer)  Fig. 6 Imaging of surface layer Peak ratio : 4380 cm-1/4680 cm-1 

Fig. 4 NIR Imaging of tablet cross section 



IR microscope is combined with heating stage 

Fig.1  IRT -5200 and heating stage 

Chart 1. Temperature control range of heating 

stage 

Model MHC-5000 (option) 

Temperature 

range 

Room 

temperature ~ 

600 ºC 

-190 ~ 600 ºC 

Measurement 

Using the system of IRT-5200 with MHC-5000, benzoic acid was heated from 100ºC up to 150ºC with 

ramping rate of 2ºC per minutes and IR spectra were obtained with 0.5ºC intervals. 

Fig. 2 shows 3-Dimensional spectra of benzoic acid with changes in temperature, Fig. 3 shows the change of 

peak intensity at 930 cm-1 against temperature change and Fig. 4 shows observation image the benzoic acid with 

the change of temperature from 120 to 125ęC. Viewing these figures, the structural changes and the condition of 

the benzoic acid were confirmed at around 120ºC to 125ºC. Since the melting point of the benzoic acid is 

122.4ºC*, the molecular structure and its condition change due to melting was clearly seen through this system. It 

can be concluded that this system is applicable for the measurement of structural changes with heating, such as 

denaturation of proteins or hardening process of thermoset resin. 

Introduction  

Differential Scanning Calorimetry(DSC) or Thermo 

Gravimetric Analysis(TGA) is generally, used as an evaluation 

method for thermophysical properties such as melting or phase 

transition of the sample . In addition, combination with X-Ray 

Diffraction(XRD) is sometimes used for the multiple evaluation of 

thermophysical properties and crystal structure. 

JASCOôs IR microscope, IRT-5000 and 7000 combined with 

the heating system, MHC-5000 (Fig. 1, Chart 1) which we are 

now introducing enables to have an integrated approach to the 

geometry change in molecule itself, or the thermopysical 

properties and the observation image. It can uniformly heat or cool 

the measurement area in IR microscope because the measurement 

area is much smaller than FTIR, assuring high accuracy 

measurement. You can easily control the temperature and the 

measurement conditions by interval measurement program of 

temperature through the PC. Scanning of sample image is 

available with the sample measurement at the same time.  

*Ref.Cyclopedia of chemistry 
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Fluorescence Observation, Polarization Observation and Differential 

Interference Observation methods by IR microscope 

Introduction  

JASCO IRT-5200/7200 Microscope system has the high resolution CMOS camera and 3x optical zoom 

function as standard, which helps to observe microscopical foreign substance very clearly. Additionally, it is 

possible to set measurement condition accurately by using those various types of observation accessories since it 

can identify the fluorescence characteristics or polarization characteristics and the difference of uneven and 

refractive index visibly even if  the sample looks even as visible observation. 

Fluorescence observation 

Fluorescence observation condition 

Ex 330 nm +/-70 nm 

Em 450 nm +/-40 nm 
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Visible observation view Fluorescence observation view 

Protein 

Sugar 

The powder sample that canôt be identified by visible 

observation was observed by using of the fluorescence 

observation accessory and itôs IR spectrum was measured at both 

green color area which observed as fluorescence and black color 

area.  

As the result of this measurement, IR spectrum of Protein was 

obtained in this green color area, and also IR spectrum of Sugar 

was obtained in black color area.   

This fluorescence observation method is very useful 

measurement method for selective measurement the sample which 

has fluorescence characteristics.  

As the result of polarization observation about stretched 

vinyl sample, the stretched condition point of the sample was 

observed very clearly. This polarization observation is useful 

method for observation about sample has orientation 

characteristics.  

Differential Interference 

 observation view 

Visible  

 observation view 

Polarization observation Differential Interference Observation 

Polarization  

  observation view 

Visible  

observation view 



3 different time course measurement methods of FTIR 

Rapid-scan 

measurement 

Time Res.: 50 msec ~ Application case: photo-polymerization reaction, orientation 

relaxation of polymer film 

Measurement Ex.: The cure process of UV cured resin was measured, which represents photo-polymerization reaction. (Fig. 2) Take 

a look at the peak intensity transition at 1637 cm-1 (bottom of Fig. 2), which attributes C=C stretching vibration. It shows the peak 

intensity rapidly decreased responding to UV irradiation and kept decreasing moderately and tells the initial reaction and reaction 

process on photo-polymerization was observed very accurately. 

We will  show each methodôs feature and measurement case here. Each method has a different type of scanning method 

of a moving mirror inside an interferometer. ñInterval measurementò is performed with regular scanning and ñrapid-scan 

measurementòis with rapid scanning on time course measurement.  On ñstep-scan measurement,ò a moving mirror makes a 

stop at every data-sampling point and perturbation is given at the points. 

Interval 

Measurement*1 

Time Res.: 1 sec ~ Application case: structural transition of a sample, monitoring 

of gas concentration 

Measurement Ex.: Measured a transition of CO2 concentration in room air. (Fig. 1) Interval measurement is effective for long-time 

monitoring of gas analysis. *1 JASCO interval measurement program conducts maximum measurement of 60001 data or 24 days. 

Step-scan 

measurement*2  
Time Res.: 5 msec ~  *3 Application case: relaxation process of liquid crystal 

orientation  

Measurement Ex.: Relaxation process of liquid crystal orientation with electric field response was measured . (Fig. 3) Take a look at 

the peak intensity transition at 2925 cm-1 (bottom of Fig. 3), which attributes C-H stretching vibration. It is observed that its peak 

intensity fluctuated responding to power voltage turning on and off, and also decreased in two steps, rapidly and then moderately, after 

power voltage was turned off. It is known that liquid crystal in the area near electrode has faster orientation relaxation than bulk and 

such difference between them was observed. *2 limited to the materials with repetitive response.  *3 10 nsec ~ is optionally available. 
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Fig. 2 Cure process of UV cured resin 

(Rapid-scan measurement data) 

3D Spectrum 

Peak intensity transition of 2925 cm-1  

Fig. 3 Relaxation process of liquid crystal orientation 

(Step-scan measurement data) 

UV irradiation 

MT          : 50 sec 

MI           : 80 msec 

Detector : MCT-M 

MT : 50 msec 

MI  : 250 msec 

Detector : MCT-S 

Fig. 1 CO2 concentration transition 

(Interval measurement data) 

Measurement Time (MT): 12 hour 

Measurement Interval (MI): 10 min 

Detector  :  TGS 

Power Voltage 



Synchronous and Asynchronous data correlation of FTIR 

*1Synchronous correlation: It indicates how much the behavior of peak intensity change is similar to each other. If  the intensity 

change of peak increases or decreases in same direction, the positive number is displayed. If  it is in different 

direction, the negative number is displayed. 

*2Asynchronous correlation: It indicates how much the behavior of peak intensity change is different from each other.  If  the speed of 

peak intensity change in X axis is slower than the speed of intensity in Y axis, the positive number is displayed.  If  the 

speed in X axis is faster than that of Y-axis, the negative number is displayed. 

The time-course measurement or the measurement under temperature change is available in the IR spectrometry so that the 

structure change of sample under the conditions can be observed. In the ordinary analysis mode, it is necessary to check the change of 

peak intensity or the shift in every peak.  Therefore, it is not easy to perform the proper analysis if  some peaks are overlapped. On the 

other hand, the two dimensional correlation program provides the details of even the overlapped peaks or hidden peaks.  In the 

program, the fourier transform of peak behavior at any wavenumber in time-course can be performed resulted in the calculation of 

real and imaginary parts. The real part is called as synchronous correlation*1 and the imaginary part is called as asynchronous 

correlation*2. Each of correlation spectra are displayed in two dimensional mode so that you can easily see the details of even the 

overlapped peaks or hidden peaks. 

-Test run of two dimensional correlation program 
For your better understanding of this program, the synthesized spectra were simulated under 

the peak intensity change with the following conditions (Fig. 1 and Table 1) . 

Peak position 1300cm-1 1200 cm-1 1100 cm-1 around 

Peak behavior Increase Decrease 

gradually 

1090 cm-1: decrease, 1110 cm-1: 

increase  

Table 1 Conditions of simulation 
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Fig. 1 3D spectra of synthesized waveform 

The correlation spectra of synthesized waveform are shown in Fig. 2 and 3, while the estimated peak behaviors are displayed in 

Table 2 and 3 respectively. As you can see, two dimensional correlation program provides you the detailed peak information even 

under complicated peak pattern. 

Fig. 2 Synchronous correlation spectra Fig. 3 Asynchronous correlation spectra 
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Correlation peak 
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Correlation Peak behavior 

1200 / 1300 cm-1 negative Increase or decrease in 

opposite direction 

1090 / 1110 cm-1 negative Increase or decrease in 

opposite direction 

1110 / 1300 cm-1 positive Increase in the  same 

direction 

1090 / 1200 cm-1 positive Decrease in same 

direction 

Correlation peak 

position 
Correlation Peak behavior 

1200(X-axis) / 

1300(Y-axis) cm-1 
Positive 

The speed of intensity change at 

1300 cm-1 is slower than the 

speed at 1200 cm-1. 

1090(X-axis) / 

1110(Y-axis) cm-1 
Positive 

The peak intensity at 1110cm-1 

increased then, the intensity at 

1090cm-1 decreased gradually. 

Table 2 Estimated peak behavior Table 3 Estimated peak behavior 
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Monitoring of oxidative degradation process for fat and oil  

using heating single reflection ATR accessory with FT/IR 

Introduction  

Measuring IR spectra under temperature control is an effective method to study denaturation of DNA and 

protein, and enzymatic kinetic reaction. Oxidative degradation monitoring by IR measurement of unsaturated 

fatty acid contained in fat and oil is one of the remarkable examples of this application. 

There are two different types of unsaturated fatty acid such as Cis-type and Trans-type, and Cis-type fatty 

acid is contained mainly in natural oil and Trans-type, in hydrogenated oil in food. It is well known that Cis-

type reacts to form peroxide lipids through oxidative degradation by Radical and isomerizes to Trans-type as 

shown in Fig. 1. In this report, the commercial vegetable oil sample heated up to 180ºC was measured by 

using heating single ATR accessory with FTIR and oxidative degradation process was analyzed.  
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(Lipid peroxide) 
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LH 

(Lipid(trans)) 

Trans isomerization 

Fig. 1 Reaction mechanism of oxidation degradation of the Lipid 

Measurement Method 

There are two different types of unsaturated fatty acid such as Cis-type and Trans-type, and Cis-type fatty 

acid has specific absorption peak at 3010 cm-1 and Trans-type, at 966 cm-1 . 

It is possible to evaluate oxidative degradation process of unsaturated fatty acid in oil by monitoring IR 

peaks at 3010 cm-1 and 966 cm-1 , since Cis - Trans transformation will  be resulted in the degradation process. 

Under similar to the actual cooking environment, the sample was heated up to 180ºC and two absorbance 

peaks attributed to Cis and Trans fatty acid were measured by interval measurement program, and oxidative 

degradation process was evaluated by the changes of two peak intensities with time. The same measurement 

was also implemented under the environment purged by N2 gas. 

<Measurement condition> 

Main unit: FT/IR-6600 with Heating Single reflectance ATR 

Detector: DLATGS 

Resolution: 4 cm-1 

Accumulation: 64 times 

Temperature: 180ºC 

Apodization function: Cosine 

Measurement method: ATR (Crystal: Diamond*) 

Sample compartment condition: Air environmental condition or N2 

purged condition 
*The high temperature type prism was used in this measurement. 

Fig. 2 ATR Heating Single 
Reflection ATR accessory 



Results and Discussions 

Fig. 3 shows spectral data of time interval measurement for the oil sample heated up to 180ºC under air 

environmental condition. It is seen that peak at 3010 cm-1 attributed to Cis-type is getting smaller with time. 

On the other hand, peak at 966 cm-1 attributed to Trans-type is getting larger with time. In Fig. 4 the spectral 

data of the same interval measurement but under N2 purged condition are shown, clearly indicating that there 

is no change of peaks with time. It can be said that Cis-Trans transformation did not occurr, proving that 

oxidative degradation of oil did not happen. 

Fig. 5 and Fig. 6 illustrates that the changes of peak area with time at 3010 cm-1 and at 966 cm-1 are 

plotted respectively by using the interval analysis program. It is evident that the peak area for Cis-type at 

3010 cm-1 is getting smaller with time gradually under air environment, but the peak area for Trans-type at 

966 cm-1 is getting larger with time for the initial 30 minutes and then saturated gradually. By comparing the 

change of peak area for Cis-type and that for Trans-type with time under air environment shown in Fig. 5 

and Fig. 6, it is assumed that after 30 minutes, the reaction to generate lipid peroxide becomes more 

dominant than the Cis-Transformation as in the reaction process shown in Fig.1 As seen above, it is proved 

that the FTIR measurement method using a heating single reflection ATR is very effective to monitor and 

evaluate the reaction process accompanied by thermal changes. It is expected that this method will  be 

expanded to be applied for evaluation of thermodynamic reaction and for measurement under the condition 

of Radical capture agent added.   

Fig. 3 Spectra under air environmental condition  Fig. 4 Spectra under N2 purged condition 

Fig. 5 Change of peak area for Cis at 3010 cm-1  Fig. 6 Change of peak area for Trans at 966 cm-1 
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Monitoring of reaction process using the fiber probe 

Introduction  

The reaction mechanism and dynamic parameter of the chemical compounds can be analyzed 

by monitoring the reaction process using FTIR. Monitoring of reaction process has been widely 

used for the research in organic synthesis, enzymatic reaction and electrochemistry as well as the 

on-site measurement such as reactor, and there is a method of putting a fiber probe in the 

reaction system for such measurement. VIR-100/200/300 series spectrometer mounted with the 

Fiber connection unit has a capability to control maximum 6 lines of fiber through PC, enabling 

to monitor multiple reactors by one system. Moreover, since VIR-200/300 allows the rapid scan 

measurement of up to 25 msec interval optionally, it is also capable to monitor in real time basis 

the relatively rapid chemical reaction such as enzymatic reaction. The type of fiber probe can be 

selected from the one for transmission, reflection and ATR according to the purpose. In this 

report, the reaction process between oil applied on the surface of ATR prism and surfactant was 

measured by the rapid scan measurement using ATR probe. 

 

Experimental 

Figure 1 shows the configuration of the system used in this measurement. Since ATR method 

can analyze the interface between ATR prism and solution, the measurement can be easily 

implemented by simply putting tip of the ATR prism on the solution without any adjustment of 

optical pathlength which is usually needed for the transmission method. ATR fiber whose 

material is chalcogenide (made by Remspec) with ZnSe prism was used. After applying cooking 

oil to the surface of ATR prism, ATR prism was put on the stirred surfactant in the vial and the 

reaction process was monitored by rapid scan. 

 

 
<Measurement conditions> 

Instrument:  VIR-200 

Accessory:  Fiber connection unit 

Fiber probe:  Chalcogenide (Made by Remspec) 

Measurement method: ATR (ZnSe prism) 

Light source:  High-intensity ceramic source 

Beam splitter:  KBr/Ge 

Detector:  Mid-band MCT 

Resolution:  4 cm-1 

Interferometer drive system: Rapid scan 

Measurement interval: 80 msec 

Max. measurement time: 80 sec 

Fig. 1 VIR -200 + Fiber connection unit 
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Results and Discussions 

Fig. 2 shows the change of spectra with time as 3D spectra. In this measurement, ATR prism was put 

on surfactant solution after 25 seconds from the start of measurement. As a result, a decrease in intensity 

of -CH peak (at 2925 cm-1) attributed to oil and an increase in intensity of -OH peak (at 1639 cm-1) 

attributed to surfactant were observed as time goes by. Also, Figure 3 shows a spectrum (for surfactant 

and oil) after the reaction between oil and surfactant on the surface of ATR prism and a spectrum (for 

surfactant only) measured on ATR prism without oil. As shown in the results (pink area) in Figure 3, it 

was found that the peak shape of spectrum of surfactant only was broader as compared with the spectrum 

of surfactant + oil. This is considered to be due to the ordered structure of surfactant forming micell by the 

interaction of hydrophobic groups between surfactant and oil, and the disordered structure of surfactant in 

case that oil is not included. 
Fig. 4 shows time-dependent change of the -CH 

peak and -OH peak. It was found that the intensity of 

-CH peak slowly decreased gradually after increased 

rapidly when ATR prism touched the surfactant. On 

the other hand, the intensity of -OH peak rapidly 

increased after about 25 seconds from the start of 

measurement and then slowly increased. This 

phenomenon indicates that the solubilization 

(emulsification) and dispersion was occurring in two 

steps on the surface of ATR prism and it can be said 

that the high speed reaction process was traced 

successfully by the rapid scan. It is also expected that 

the molecule behavior on the solid-liquid interface as 

well as the monitoring of ordinary chemical reaction 

can be analyzed by using this system. Accordingly, 

there is a possibility that this system can be applied to 

the research of liposome which attracts attention due 

to DDS as well as the basic study of surfactant and 

emulsion.  

Fig. 3 Spectrum of surfactant after measurement 

and spectrum of surfactant only 
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Fig. 4 Time-dependent change of Oil(-CH) & H 2O(-

OH) group) 
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Fig. 2 3D spectrum of reaction process 

Conclusion 

In this report, the two-steps reaction was monitored by using the fiber probe and rapid scan. In addition, 

it is expected that VIR-100 series can be utilized in a wide range of field such as the evaluation of lithium-

ion battery materials that can be measured by the instrument installed in the glove box, the remote 

measurement in reactor by multi-probes and the measurement in manufacturing line, making full  use of the 

features such as compact size, robustness and free usage of sample compartment. 




