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Finding the Differentiator

The Flux: 

Laxman: Sodium Sulfate 
(Na2SO4) 

Common Practice: 
potash (K2CO3) 

Laxman’s glass would 
have a lower K to Ca 
ratio than potash-based 
glasses.



Thermo Scientific NITON Analyzer 

• Helium (He) purge feature of these 
analyzers allows for analysis of light 
elements Mg, Si, P, S, K, Ca. 

• Nondestructive Analysis 

•Short analysis time 

•Spectra and (semi)quantitative data 



Figure 1. Light energy spectra collected from glass samples from Castle 
Hill, Alaska. Potassium and calcium are labeled, showing an average K to 
Ca ratio between 1:2 and 1:1.



Figure 2. Light energy spectra collected from glass samples from Yakutat, 
New Russia. Potassium and calcium are labeled, showing an average K to 
Ca ratio between 1:1 and 2:1.



Figure 3. Light energy spectra collected from glass samples from Irkutsk, the 
site of Erik Laxman’s glass factory. Potassium and calcium are labeled, 
showing an average K to Ca ratio between 1:2 and 1:1, with one unusual 
outlier with a much greater concentration of K. 



Figure 4. Light energy spectra from both Irkutsk (green) and Yakutat (blue) 
overlaid.



Figure 5. Light energy spectra from both Castle Hill (red) and Yakutat (blue) 
overlaid.



Figure 6. Light energy spectra from both Castle Hill (red) and Irkutsk 
(green) overlaid. 



S-Ka1

Figure 7. Light energy spectra 
collected from glass samples 
from Irkutsk. Sulfur peak 
labeled.

Figure 8. Light energy spectra 
collected from glass samples from 
Castle Hill. Sulfur peak labeled.



Discussion and Conclusions

■ The Irkutsk glass samples have a lower K to Ca ratio as compared 
to the Yakutat samples, and a similar ratio as compared to the 
Castle Hill samples. We will need to look more closely at 
quantitative data, rather than spectra to better establish these 
ratios. 

■ The Irkutsk samples have a significantly lower concentration of 
potassium than both the Yakutat and Castle Hill samples. Further 
study is necessary to determine the degree of significance of ratio 
over concentration, or vice versa. 

■ Overall, the results lead us to believe that with better method and 
a more statistically significant number of samples, the handheld 
XRF is a viable tool for this research. 

■ Several follow-up steps need to be taken for more conclusive 
results: 
• A more statistically significant number of samples from each 

location needs to be analyzed 
• Samples need to be better matched (color, use, etc.) for 

comparison 
• Comparison of a greater number of elements needs to be 

undertaken 
• Ratios need to be more precisely established by using the 

available (semi)quantitative data.
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