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In the supplementary materials, the XRD and Raman data are shown of the samples in Table 1: 

A 1; A 3;  D1; Mu 02; Mu 03; Mu 04; Mu 05; Mu 06;  Mu 11; Mu 14; Mu 15; Mu 16; Mu 17; and USA 1.  

In order to recognize a possible structural difference between the first and second generation of 
pentagonite crystals, XRD patterns and EDX results for both generations were performed on samples A 1 
and A 3. 

 

 

Figure S1. XRD pattern of sample A 1 pentagonite of the first generation. Upper field: red line – 
calculated data, orange line – background, red bars – XRD peak positions from the data base; lower field: 
blue line – sample, red line – calculated data (ICDD), orange line – background, and green bars – 
positions from the data base. The results are in good agreement with the reported data RRUFF ID: 
R120136.9 pentagonite from Wagholi, India. Additional 2theta subordinate peaks are probably due to 
contamination of the sample by adhering mordenite fibers. 

  



 

Figure S2. XRD pattern of sample A 1 pentagonite of the second generation. Upper field: red line – 
calculated data, orange line – background, green bars – XRD peak positions from the data base; lower 
field: blue line – sample, red line – calculated data (ICDD), orange line – background, and green bars – 
XRD peak positions from the data base. The results are in good agreement with the reported data RRUFF 
ID: R120136.9 pentagonite from Wagholi, India. Additional 2theta subordinate peaks are probably due to 
contamination of the sample by adhering mordenite fibers. 

 



Figure S3. EDX results (shown without O) of sample Pen A 1 pentagonite (first generation), two different 
measurement points 1 and 2. Point 2 – probably contaminated by mordenite. 

 

 

Figure S4. EDX results (shown without O) of sample Pen A 1 pentagonite (second generation), two 
different measurement points 1 and 2. Remarkable content of Cu. 

 

  



Figure S5. XRD pattern of sample A 3 pentagonite of the first generation. Basic declarations apply 
analogously to the sample A 1. The 2theta data of the sample correspond to the reference data. No 
significant differences were found for the peaks of vertical bar lines between the first and second 
generation of the sample pentagonite A 1 (Figures S1 and S2). Additional 2theta subordinate peaks are 
probably due to contamination of the sample by adhering mordenite fibers. 

 

Figure S6. XRD pattern of sample A 3 pentagonite of the second generation. Basic declarations apply 
analogously to the sample A 1. The 2theta data of the sample correspond to the reference data. No 
significant differences were found for the peaks of vertical bar lines between the first and second 
generation of the sample pentagonite A 1 (Figures S1 and S2). Additional 2theta subordinate peaks are 
probably due to contamination of the sample by adhering mordenite fibers. 



 

Figure S7. EDX results (shown without O) of sample Pen A 3 pentagonite (A first generation, B second 
generation). Remarkable content of Cu. 

 

 

Figure S8. EDX results (shown without O) of sample Pen D 1 pentagonite (first generation). Remarkable 
content of Cu. 

 



 

 

Figure S9. EDX results of heulandite, sample Mu 02, two different measurement points A and B. The 
contents of the cations Ca, Na, and K indicate heulandite-Ca. 

 

 

Figure S10. XRD pattern of sample Mu 03 heulandite. The pattern match those of the reference data 
base for heulandite-Ca and are good agreement with the reported data RRUFF ID: R050017.1 sample 
from Poona (Pune), India. 

 



 

Figure S11. XRD pattern of sample Mu 04 mordenite. The pattern of the sample corresponds with the 
reference data base for mordenite and are good agreement with the reported data RRUFF ID: 
R061118.1. 

 

 

Figure S12. Raman spectrum of sample Mu 04 heulandite. The green lines apply to the reference data for 
heulandite, the red data for clinoptilolite, and the blue lines for the measured sample. There is a 
significantly higher agreement between the calculated data for heulandite and the samples. These allow 
the conclusion to be drawn for heulandite-Ca and they are in good agreement with the reported data 
RRUFF ID: R050017.3. sample from Poona (Pune). The EDX values also point to heulandite-Ca. 

 



 

Figure S13. Raman spectrum of sample Mu 04 stilbite. Green lines are for the reference data of stilbite-
Ca, red for stellerite, and the blue for the measured sample. There is a significantly higher agreement 
between the calculated data for stilbite-Ca and the samples. From this, the conclusion for stilbite-Ca can 
be drawn, which is in agreement with the result of the EDX analysis.  

 

  

Figure S14. Raman spectrum of sample Mu 05 cristobalite. The red line shows the reference data for 
cristobalite, and green those for opal. The blue line corresponds to the data of the sample and shows an 
agreement with cristobalite. Raman spectrum for cristobalite sample Mu 05 shows also an agreement 
with the cristobalite spectrum from the Ellora caves, India (Ruff ID: R061064). 



 

Figure S15. XRD pattern of sample Mu 05 pentagonite. XRD data show a basic agreement with the data 
from samples A1 and A1. This is all the more remarkable as the pentagonite examined was largely 
overgrown by mordenite and was not changed structurally. 

 

 

Figure S16. Raman spectrum of sample Mu 05 okenite. Further white fibrous objects were visible on the 
surface of a spherical mordenite formation, indicating a possibly different mineral. The orange line 
represents the reference data for okenite, and the blue line for the measured data of the sample. The 
Raman spectrum for okenite sample Mu 05 shows an agreement with the okenite spectrum from the 
Poona (Pune), India (Ruff ID: R070602). The suggested result “okenite” for the sample is reasonable, as 
okenite and mordenite below it are chemically and mineralogically closely related. 

 



 

Figure S17. XRD pattern of sample Mu 06 pentagonite. The pattern match those of the reference data 
base for pentagonite and are good agreement with the reported data RRUFF ID: R120136.9 sample from 
Wagholi, India. 

 

 

Figure S18. EDX results of mordenite, sample Mu 11, two different measurement points A and B. The K 
content appears to be relatively low. 

 



 

Figure S19. XRD pattern of sample Mu 14 pentagonite. Crystals of this sample consist of a single 
generation. XRD data of the sample show a basic agreement with the data from samples A1, A1, and Mu 
05.  

 

 

Figure S20. EDX results (shown without O) of sample Pen Mu 14 pentagonite (first generation). Low 
content of Cu. 

 



 

Figure S21. XRD pattern of sample Mu 15 cavansite. The pattern matches those of the reference data 
base for cavansite and are in good agreement with the reported data RRUFF ID: R050400.1 sample from 
Poona (Wagholi), India. 

 

 

Figure S22. XRD pattern of sample Mu 16 djurleite. In the upper field all lines are for chalcocite and in 
the middle field lines for djurleite. In the bottom field, the  lower blue line shows the observed data of 
the djurleite sample that largely corresponds to the reference data of djurleite and are in good 
agreement with the reported data RRUFF ID: R050400.1. 

 



 

Figure S23. XRD pattern of sample Mu 17 stilbite. The pattern of the sample are identical to those of 
stilbite-Ca and match that of RRUFF ID: R050106.1. The EDX results also indicate stilbite-Ca.  

 

 

Figure S24. EDX results of sample Mu 17 stilbite, two different measurement points A and B. The 
contents of the cations Ca and Na indicate stilbite-Ca. 

 



 

Figure S25. XRD pattern of sample USA 1 cavansite. The upper field: red line shows the reference data, in 
the lower field: blue line of the sample, red line reference data, and green bars – XRD peak positions 
from the data base. The 2theta data show a high conformity between them and match that of RRUFF ID: 
R050400, sample from Poona (Wagholi). 

 

 

Figure S26. EDX results sample Cav USA 1 cavansite. 


