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As a member of the Caretaker team, I did some of the research on Katrain. It became 

apparent that knowing the composition of glass was important for searching the age of 

Katrain. The instrument of choice is the handheld XRF-device, like the Tracer III SD 

from the Bruker Company. Fortunately a Major University in the South-East did have 

that instrument. They informed me that if I brought Katrain to their laboratory, analysis 

could be performed with the Tracer III SD and so it happened. 

A few days later I received the test results. 

Not a chemist by profession, but still having some knowledge about the basics of the 

organic and inorganic chemistry, I do understand how XRF works. Also I have a basic 

understanding of the errors that can occur when the settings of the instrument are not 

properly met for a specific application. In short, analyzing scrap metal is quite different 

from analyzing stained glass. 

Hence, when I started to examine the data from the University, I realized that comparing 

those numbers with the data from Dr. Robert H. Brill's "CHEMICAL ANALYSES of 

EARLY GLASSES" Volume 2 would be a monumental task considering the complexity 

of the glass compositions. To make it worse, I found an unexplainable discrepancy in 

the elemental data. 

Feeling stuck, I searched for options at the Bruker website and became aware that the 

Tracers were developed by Dr. Bruce Kaiser. We have a saying in Holland: "If you don't 

shoot, you always miss". With that in mind, I contacted Dr. Bruce Kaiser by email and 

explained my "what, why and now what". 

In regard with this adventure, it was the best thing I ever did. Dr. Bruce Kaiser answered 

promptly and very comprehensive but most educational as well. He debunked right 

away some of my misconceptions and included some "light" reading for better 

understanding of the principles of XRF. We exchanged a few more emails, clarifying 

some more details. However, Dr. Bruce Kaiser told me that Bruker does not have a 

loan/rent program for the Tracer III SD. But in case I could take Katrain cross country, 

he would be happy to do the analysis in his lab. So again I traveled with Katrain but now 

to the West Coast to have it analyzed. 

Meeting Dr. Bruce Kaiser in person was a real delight. After all, a lot of world famous 

people have the tendency to become distanced from the hoi polloi. Definitely not the 

case with Dr. Bruce Kaiser. Needless to say that we had a really good time. 

 



 

A few days later I received his report. It became crystal clear that an intrinsic knowledge 

of glass is the key to the interpretation of XRF data. These are the net numbers of 

photons from each element in 60 seconds:  

 

Dr. Bruce Kaiser was well aware that for most people the presentation of data in this 

format is impossible to understand. Therefore he used bar graphs to make it easier for 

us, common folks. In the next pages he gives an overview of the glasses as they were 

used through the centuries. With bar graphs, he shows how much of the elements like 

Arsenic (As), Chromium(Cr), Manganese(Mn), Copper(Cu), iron(Fe), Lead(Pb), and 

Zinc(Zn) are present in the various pieces of Katrain’s glass. 

He then describes how the blue background has a high concentration of Copper on 

front and back, indicating that the glass is true blue glass and not stained blue. After 

that he gives a brief explanation as to the use of Silver Stain for the color yellow. His 

graph shows a high concentration of Silver(Ag) on the medallion.  

 

 



Dr. Bruce Kaiser comes to the most important aspect of the analysis.  

 

After his explanation of the differences between Forest glass and Soda lime glass, this 

image shows on the left side that some of the glass contains Potassium (K) "Kalium" 

while it's absent in other pieces. Both kinds of glass were only used in the transition 

period during the first part of the 16th Century. 

 

Conclusion: 

"Pigments and Glasses appear consistent with the time period that this art work was 

expected to be made"       -- Dr. Bruce Kaiser 
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