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Chemiluminescence with Oxidation

Auto Oxidation Mechanism and OIT*2
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Analystical Methods of CL data 

When we put samples into the sample chamber and heat them, 
the surcace oxidized products such as peroxides will be decom-
posed and will produce light first. After that, the anti - oxidants 
will inhibit the oxidation and keep CL lower. But after consum-
ing the anti - oxidants perfectly, the auto - oxidation mechanism 
will start. As you know, this point is called oxidation induction 
time (OIT). The strong point of this measurement is that it is easy 
and fast to estimate the oxidation stability of new samples. And 
also we don’ t need to oxidize before measurement.

(a)  is related to the surface oxidative products
(b) Effect of anti - oxidants to keep CL lower
(c) Polymer auto - oxidation starts
(d) Oxidation Induction Time (OIT)

CL
 In
te
nc
ity

(a)

(b)

(c)

(d)

Te
m
pe
ra
tu
re

Time

(Peracids [RC(=O)OOH] )

The products of luminescence according to the 
Russel l  Mechanism are s inglet  oxygen and ex-
c i t ed  ca rbony l  a r i s ing  f rom the  b imo lecu la r  
degradation of hydroperoxides*1.
When an excited carbonyl species returns to the 
ground stage, energy is released as a photon of 
light. Therefore by following this chemilumines-
cence,  i t  i s  poss ible  to  measure  the degree of  
oxidation or  degradation of  a  sample.  This  is  a  
unique and extremely sensit ive measure of the 
degree of oxidation.

*1: formed during oxidation 

Materials
Polymer, Food, drug,
Biochemistry, cosmetics

Oxydation
Oxigen Anti - oxidants

Decompositon

Excited Compounds

*2: Oxidation Induction Time





CL Analyzer – Configuration View

High sensitivity luminescence 
detection device 

The detector consists of a Photomultiplier 
(PMT), sample chamber, temperature 
controller, spectrometer and a data 
analysis system. 
The PMT is cooled by an electric cooling 
device to decrease the noise and to 
realize high sensitivity. 
The 50mm diameter sample dish can be 
used to measure either solid, liquid, gas, 
and fine particles without adjustment. 
It is possible to make a special sample 
chamber, large, small, etc.
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CL Analyzer – Schematic View
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Spectrum Measurement 

Measurement Mode

CL Intensity measurement

It is possible to measure the total wavelength 
luminescence from the sample per one second 
to investigate early oxidation or deterioration 
by observing the peak, rate, and area of the 
luminescence curve.
The maximum measurement time is 10 days.
The optical filter can be set to measure the 
specific wavelength from the sample.

Spectrum measurements of luminescence 
can be made by automatically moving the 
20 optical (High Pass) filters incorporated in 
the instrument.

CL Spectrum measurement

Luminescence spectrum of Luminol
luminescent spectrum of singlet oxygen
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CLA-FS3 : Wavelength 300-850nm

The only spectrometer in the world for 
ultra weak luminescence

The total luminescence from a sample arises from a variety of sources.  
Therefore it is important to know the wavelength of photon emitted from a 
sample.  This can help to identify the source.  The 20 optical filters mounted 
inside this accurate instrument allow it to measure the spectra of ultra weak 
luminescence.  This is the only spectrometer in the world capable of 
delivering such sensitivity.  





CCD Camera Imaging Instrument 

Custom Order System

Imaging Detector    CLA-IMG3 Quick Spectrometer   CLA-SP3

CCD camera enables an 
oxidation  map image of 
the sample to be seen

Combining the high 
resolution grating unit with 
the CCD camera,produces 
a high resolution spectrum 
within one sec.

Spectrum of Singlet Oxygen
H2O2+NaOCl

CL Image of old(10years)wire cable
Real image          5min later          10min later

Grating
CCD

We can make various special sample chambers to your request.

PMT + Special Large sample chamber Image  + Quick Spectrum Measurement

For Tohoku University

CCD + Special Large sample chamber Special designed (IR )PMT type

It is possible to detect 
1270nm luminescence 
from the Singlet Oxygen

For Tohoku University

Spectrum
CCD Grating

Image
CCD
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standard cell in full-size

φ50mm

small cell in full-size

φ20mm
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