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Can PTFE packing 
be used for low 
emissions service in 

valves? 

It most certainly can.  PTFE is a 
unique material in that it is inert 
to most chemicals used in indus-

trial processes, its coefficient of friction is 
one of the lowest of any sealing material 
and it has proven it can effectively seal 
VOC’s to very low levels when used in 
a properly designed valve.  This makes 
it an ideal choice as a universal packing 
to seal a majority of applications be-
low 450°F.  There are several variations 
of PTFE packings in the market today: 
V-ring stacked sets and braided, off the 
spool packing (the latter will the focus 
in this article).  PTFE packing can pro-
vide low emissions service to less than 
100 ppm in VOC’s, often down to levels 
equivalent to background levels found in 
the atmosphere.  The challenge for the 
end-user or valve manufacturer is select-
ing the proper packing for their applica-
tion, and making sure the packing will 
perform to their requirements. 

How does PTFE pack-
ing get qualified for 
Low Emissions (Low E) 

service? 

With today’s environmental com-
pliance challenges, proving that 
a sealing device can perform to 

specific levels has to be based on data 
and standard test protocols.  Currently 
there is not an API type test for PTFE 
packing similar to API 622, ‘Testing 
of Process Valve Packing for Fugitive 
Emissions’ which is the protocol typical-
ly used to qualify packing for valves that 
can be used in high temperature service.  
However, there are protocols that could 
be considered ‘good engineering prac-
tice’ that can provide useful data that 
allows end-users to confidently select 
a packing.  As an example, running a 
modified API 622 emissions test proto-
col by reduced the temperature to 400°F 
(or other limit specified in plant specifi-
cations) is a sound methodology.  This 
test method uses methane as the test 
gas monitored in accordance with EPA 
Method 21 using the same number of 
thermal and stem cycles as the API 622 
test standard.  Using an industry accept-
ed test protocol with a minor change to 
the temperature to reflect normal use of 
PTFE is a clear example of what could be 

deemed acceptable as ‘good engineer-
ing practice’.      

Another option to consider is ISO 15848-
1 which is a valve type test, not a packing 
type test.  This protocol is used to quali-
fy a valve design with a specific packing 
type for low emissions service and covers 
both rising stem and rotary motion.  The 
standard is not specific to a packing type, 
and does have a 200°C (392°F) temper-
ature classification which is applicable 
to PTFE based packing.  The recently re-
leased updated standard now has a de-
fined method for testing with methane 
and monitoring via sniffing, and there-
fore should also be considered another 
example of ‘good engineering practice’.  
Note that as a valve type test, equivalen-
cy between packing models and types 
could only be determined if tested in 
the same valve.  This is because of the 
variation in design criteria between valve 
manufacturers can have an effect on the 
performance of the packing.

What limits the appli-
cations where PTFE 
packing can be used?

Even with their excellent chemi-
cal compatibility, low friction and 
ability to seal VOC’s to very low 

rates, there are limitations to PTFE as a 
packing material.  The most obvious one 
is temperature.  These packings are typ-
ically rated to a maximum of 450-500°F 
by the manufacturer which obviously 
limits the range of applications it can be 
used in.  With a melting point of around 
620°F, PTFE packings are not generally 
considered ‘fire-safe’, meaning they 
would not be able to maintain a seal in a 
system in the event of a fire; plant speci-
fications may exclude their use in servic-
es where there is a risk of a fire occurring 
(i.e. in high temp, flammable services).  

PTFE also has a relatively high coefficient 
of thermal expansion compared to the 
materials used in the stuffing box, and it 
can be prone to cold flow depending on 
how it is made.  In applications where 
there are temperature cycles, the stress 
on the packing can vary significantly as 
it expands and contracts relative to the 
stuffing box, stem and gland.  When the 
packing expands due to the tempera-
ture, the stress on the packing increases 
which can then lead to extrusion past 
clearances that are always present in 
a stuffing box.  This extrusion leads to 
some loss of the applied stress on the 
packing.  As the temperature drops 
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and the packing shrinks, the applied stress decreases even more.  The end result — as the 
applied stress drops, leakage from the packing set increases.  The simple correction to in-
creased leakage is to re-tighten the gland bolts.  

The scenario described above is relatively easy to address, making PTFE packings a viable 
low emissions seal with a long service life.  The thermal behavior of the PTFE isn’t something 
that can be altered significantly, but the valve design itself has a direct impact on the perfor-
mance of the packing.  A properly designed stuffing box with minimal clearances between 
the stem, stuffing box and gland reduces pathways for extrusion.  Stem concentricity to the 
stuffing box helps ensure even loading on the packing set.  Stem and stuffing box finish can 
affect sealability.  Where space permits, the use of live-loading (springs applied to the gland 
bolts) can help maintain a more constant stress and increase service life.  Last but not least, 
the installation of the packing has to be done properly and consistently to ensure the highest 
performance.   

PTFE packing is definitely a viable low emissions sealing solution.  The right product in a 
well-designed valve can provide long term service to very low leakage rates.
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Challenging what you know about TOVs.
The WKM* triple-o� set valve (TOV) incorporates true triple-o� set geometry, delivering 
bubble-tight, zero-leakage sealing for critical operations, including upstream production, 
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Backed by Cameron, the industry leader in valve manufacturing, WKM valves provide 
reliable, repeatable isolation that sets the benchmark for valve performance. 

WKM
TRIPLE-OFFSET VALVE


