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Radiopurity for 
Detector Materials 
�   Insulating materials  

�   plastics 
 structural plastics 

� Radiopurity requirements are far 
more stringent than industrial 
chemical purity goals 

�   PTFE and HDPE  
�   available as pure materials, only 

episodically  
�   don’t have good structural properties 

 
�   U, Th, K 

 Goals:  Move from milliBq/kg to microBq/kg    
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Plastics are not Metals 
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Plastics are not Metals 
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Plastics Datasheets 



R&D Capability in Radiopure Plastics 
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electrical 



Structural Polymer Examples 
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  Unit 450G903 Nylon 101 NC010 SUMIKAEXCEL 
3600G SZ6505HF E6807T 

Material Details             

Polymer Family - PEEK Polyamide PES Mica-Filled LCP Talc Filled LCP 

U-238 mBq/kg 20.53 +/- 0.763* < 1.34 1.208 +/- 0.360 380.7 +/- 15.66 2788 +/- 20.53 

mBq/kg 11.85 +/-0.78* 1.644+/- 0.473 1.141 +/- 0.447 73.79 +/- 0.8634 29.38 +/- 7.323 

mBq/kg 10.90 +/- 1.49* 1.513 +/- 1.377 1000 +/- 30.43 99150 +/- 2950 13.17 +/- 3.680 

Co-60 mBq/kg < 0.11* < 0.1974 < 0.42 Undetermined 0.532 +/- 0.289 

Cs-137 mBq/kg < 0.13* < 0.2528 <0.45 Undetermined Undetermined 



More Polymer Examples 

March 18, 2015 8 



Vectra LCP (Liquid Crystal Polymer) 

�   LCPs:   
�   structural polymers 
�   unique injection molding 

characteristics 
�   fine-pitch connectors 

�   Vectra:   
�   Batch polymerization in 10,000 

pound batches in North Carolina 
on two staggered reactor lines 

�   Precursor batch held under 
nitrogen! 
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Sourced: PVDF Powder, Pellets, Parts 



Assay on PVDF Pellets 



Poly aromatic ether ketone polymers 
 
very good structural polymers even without fillers 



Sourced: PEKK and PEEK 



Sourced: PEKK and PEEK 



LA – ICP-MS 

�   Direct solid sampling by laser ablation (LA) 
�   +   no sample preparation, fast 
�    -   no matrix matched standards, not quantitative 

�   PNNL developments 
� Pb and U have similar total atom efficiencies from LA-sampling to 

detection in at least some plastics 
�   Screening:  is sample less than 1 milliBq/kg, yes or no 
�   Working toward more quantitative approaches 
�   Potential to drive detection limits down 100x with better laser and MS 

To be described at the MARC conference in April 
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Summary 

Chemistry Perspective 

�   Looking at polymer 
synthesis, reagents, 
catalysts 

�   Sourcing materials  
�   semiconductor and 

biomedical industries 
�   Materials before 

contamination by 
handling and 
processing 

�   Assay 
�   Dissolution ICP-MS 
�   LA ICPMS 

�   Purification 
 

Highlights  
 
 structural plastics 

�   PVDF pellets 
�   U:  0.010 milliBq/kg 
� Th: 0.003 milliBq/kg 
�   Counting at SOUDAN 

�   PEEK flake 
�   U:  3 milliBq/kg 
� Th: 0.2 milliBq/kg 
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