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Figure 7-Titration of the 
respective weathering 
stage in terms of residual 
stabilization using CL. 
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If the concentration of degradation products 
on the surface has accumulated beyond certain 
threshold values, even macroscopical physical 
properties can change. Depending on their na­
ture, macroscopic properties can be related more 
closely to molecular changes (for instance, yellow­
ing to the formation of double bonds) or they can 
be only very indirectly related (like gloss retention 
to carbonyl-group formation). 

A weathering test usually has to be continued 
until changes in certain properties of the mate-
rial can be detected. Many established detection 
techniques are not able to detect the degradation 
products but detect a physical or technological prop­
erty (such as gloss or mechanical strength), which 
needs degradation products to be accumulated until 
this physical property is affected. That means that a 
transfer function mediates the change in concentra­
tion as a change of a physical property. This extra 
transfer function implies a loss in sensitivity and se­
lectivity as well as a differentiation of different prop­
erties in terms of the shape and exposure response 
of their curve over exposure duration. 

Replacing conventional detection with more 
sensible means of detection techniques that are 
capable of detecting separate molecules, it is pos­
sible to shorten the necessary weathering duration 
by at least a factor of two. 

The most useful approach to use CL for the 
characterization of weathering-induced material 
degradation consists in making CL investiga-
tions not only of the unexposed material and of 
the finally weathered state but to define several 
shorter weathering intervals, after which a sample 
is removed from the weathering and investigated 
in CL. However, as CL means a destructive testing 
technique, each weathering stage to be evaluated 
with CL needs a separate sample, which needs to 
be weathered in parallel with the samples of dif­
ferent weathering stages. CL this way can be used 
to "titrate" the resulting stabilization at a certain 
weathering stage as indicated in Figure 7. 
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SUMMARY 
There is an ever-increasing demand for accel­

erated tests that will aid in predicting the service 
life of coatings. Chemiluminescence is a sensitive 
detection technique that is offered as a method for 
shortening the time for artificial weathering tests. 
In this first article, the fundamentals of the tech­
nique are presented. Part 11, to be published in the 
May 2010 issue of Coatings Tech, examines the 
experimental set-up and applications of chemilumi­
nescence. Special CL modes and the advantages 
that can be attained through combination with 
other techniques will be presented. G 
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