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TOXICITY CONSIDERATIONS OF NONMETALLIC MATERIALS  

IN  MEDICAL OXYGEN CYLINDER VALVES  

Question 
 

What are the recommended nonmetall ic materials for use in  medical  oxygen cyl inder valves?  
 
Answer 
 
While at the current time no specific recommendations can be made,  nonmetal l ic materials used  in  medi-
cal  oxygen cyl inder valves should  be evaluated  with  regard  to balancing the material ’s resistance and  the 
valve design’s susceptibi l i ty to ignition  with  the potential  generation  of toxic compounds,  and  considering  
the quantity of nonmetal l ic materials with  respect to the potential  amount of generated  toxic by-products.   

 
Nonmetall ic materials such  as plastics,  elastomers,  and  lubricants are commonly used  in  high  pressure 
oxygen supply systems.  Of particular concern are materials in  the flowing stream such  as valve seats.  
Nonmetall ic materials are used  as seat materials due to their positive shut-off characteristics;  however,  
they present a potential  source of fuel  which,  once ignited,  could  produce toxic combustion  by-products.  
 
Nonmetal l ic materials commonly used  in  medical  oxygen cyl inder valves,  upon combus-
tion/decomposition,  can generate toxic by-products.  Materials such as polytetrafluoroethylene (PTFE),  
polychlorotrifluoroethylene (PCTFE),  and  fluoroelastomers (FKM) can produce toxic chlorinated  or fluori-
nated  combustion/decomposition  by-products.  Some materials such as polyamide (NYLON),  polyethere-
therketone (PEEK),  and  ethylene-propylene (EPDM) generate less toxic combustion/decomposition  by-
products than the aforementioned fluorinated  compounds.  However these materials are more susceptible 
to ignition.   
 
Factors to consider when selecting  nonmetall ic materials for medical  oxygen cyl inder valves include:  

−  a  material ’s potential  toxic by-products,  quantity of toxic by-products generated,  and  hazard  if com-
bustion/decomposition  occurs;  

−  a  material ’s resistance to ignition  in  oxygen service;  and  

−  the valve design’s susceptibi l ity to ignition.  
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PLEASE NOTE:  

 
The information  contained  in  this document was obtained  from sources bel ieved to be rel iable and  is based on  tech-
nical  information  and  experience currently available from members of the Compressed Gas Association,  Inc.  and oth-
ers.  However,  the Association  or its members,  jointly or several ly,  make no guarantee of the results and  assume no 
l iabi l ity or responsibi l ity in  connection  with  the information  or suggestions herein  contained.  Moreover,  i t should  not be 
assumed that every acceptable commodity grade,  test or safety procedure or method,  precaution,  equipment or de-
vice is contained  within,  or that abnormal  or unusual  circumstances may not warrant or suggest further requirements 
or additional  procedure.  
 
This document is subject to periodic review,  and  users are cautioned to obtain  the latest edition.  The Association  in-
vites comments and  suggestions for consideration.  In  connection with  such review,  any such comments or sugges-
tions wil l  be ful ly reviewed by the Association  after giving the party,  upon request,  a reasonable opportunity to be 
heard.  Proposed changes may be submitted  via the Internet at our web site,  www.cganet.com.  
 
This document should  not be confused with  Federal,  state,  provincial ,  or municipal  specifications or regulations;  in-
surance requirements;  or national  safety codes.  While the Association  recommends reference to or use of this docu-
ment by government agencies and  others,  this document is purely voluntary and not binding.  
 
A l isting  of al l  publ ications,  audiovisual  programs,  safety and  technical  bulletins,  and  safety posters is available via the 
Internet at our website at www.cganet.com.  For more information  contact CGA at Phone:  703-788-2700,  ext.  799.  E-
mail :  customerservice@cganet.com.  
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