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Ele c trode  Shroud Ma te ria ls Ove rvie w 
The  Impo rtanc e  o f Co mpatible  Shroud Mate rials 

Che mic a lly sta b le  shro ud ma te ria ls tha t o p e ra te  within a  de sire d te mp e ra ture  ra ng e  a re  e sse ntia l to  

p e rfo rm a ny e le c tro c he mic a l study. Pine  Re se a rc h o ffe rs va rio us e le c tro de  shro ud ma te ria ls inc luding  

p o lyte tra fluo ro e thyle ne  (PTFE), p o lyc hlo ro trifluo ro e thyle ne  (PCTFE), a nd p o lye the r e the r ke to ne  (PEEK). 

The  a rtic le  he re in a ims to  intro duc e  the se  e le c tro de  shro ud ma te ria ls a nd de ta il the ir c o mp atib ility with 

diffe re nt syste ms.  

1. Ma te ria l Sourc e  Disc la ime r 

The  shro ud  o f a n e le c tro d e  is d e sig ne d  to  c o ve r e le c tric a l c o mp o ne nts a nd  p re ve nt a c c id e nta l c o nta c t with live  

c o mp o ne nts. The re fo re , ine rt, no nc o nd uc tive  ma te ria ls a re  use d  to  c o nstruc t a n e le c tro d e  shro ud . Co mmo n shro ud  

ma te ria ls inc lud e  p o lyme rs like  p o lyte tra fluo ro e thyle ne  (PTFE), p o lyc hlo ro trifluo ro e thyle ne  (PC TFE), a nd  p o lye the r 

e the r ke to ne  (PEEK) (se e : Ta b le  1). 

Like  ma ny p o lyme rs, the  p hysic a l p ro p e rtie s o f PTFE, PCTFE, a nd  PEEK a re  d ire c tly a ffe c te d  b y the ir me tho d  o f 

fa b ric a tio n. Fo r e xa mp le , the  mo ld ing  a nd  sinte ring  c o nd itio ns use d  to  pro d uc e  PTFE a ffe c t its o ve ra ll mo le c ula r 

we ig ht, a lig nme nt o f p o lyme r c ha ins, p e rc e nt c rysta llinity, ma c ro sc o p ic  fla ws, a nd  mic ro p o ro sity; the se  fa c to rs 

influe nc e  the  p e rme a b ility, stiffne ss, re silie nc y, a nd  imp a c t stre ng th o f PTFE.1 Pine  Re se a rc h Instrume nta tio n use s 

p o lyme rs fro m se ve ra l ve nd o rs with va rying  fa b ric a tio n me tho d s to  shro ud  its e le c tro d e s. Fo r this re a so n, Pine  

Re se a rc h Instrume nta tio n o ffe rs sp e c ific  o p e ra ting  c o nditio ns und e r whic h its ma te ria ls p e rfo rm (p ro vid e d  he re in).  

Shroud Ma te ria l Che mic a l Formula  Che mic a l Stuc ture  

Polyte tra fluoroe thyle ne  (PTFE) [𝐶𝐶2𝐹𝐹4]𝑛𝑛 

 

Polyc hlorotrifluoroe thyle ne  (PCTFE) [𝐶𝐶2𝐶𝐶𝐶𝐶𝐹𝐹3]𝑛𝑛 

 

Polye the r Ethe r Ke tone  (PEEK) [𝐶𝐶19𝐻𝐻12𝑂𝑂3]𝑛𝑛  

 

Ta ble  1. Che mic a l Formula  a nd Struc ture  of Shroud Ma te ria ls 
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2. Polyte tra fluoroe thyle ne  (PTFE) 

2.1 Physic a l Prope rtie s 

PTFE is a  fluo ro p o lyme r tha t is pro d uc e d  whe n te tra fluo ro e thyle ne  (𝐶𝐶2𝐹𝐹4) und e rg o e s fre e -ra d ic a l p o lyme riza tio n  

(se e : Eq ua tio n 1). The  fo rma tio n o f PTFE’ s stro ng  c a rb o n-c a rb o n b o nd s a nd  ve ry stro ng  c a rb o n-fluo rine  b o nd s 

re nd e r it unre a c tive ; o nly a lka li me ta ls a nd  g a se o us fluo rine  a re  kno wn to  b re a k c a rb o n-fluo rine  b o nd s und e r mo st 

c o nd itio ns, b ut fluo rina ting  a g e nts like  xe no n d ifluo rid e  o r o the r me ta ls like  a luminum a nd  ma g ne sium c a n a lso  

b re a k the  b o nd s a t hig he r te mp e ra ture s. Ad d itio na lly, the  fluo rine  a to ms fo rm a  p ro te c tive  she a th a ro und  the  

c a rb o n a to ms, g iving  rise  to  lo w p e rme a b ility o f wa te r a nd  o the r liq uid s. 𝑛𝑛 𝐹𝐹2𝐶𝐶 = 𝐶𝐶𝐹𝐹2 ⟶ ⎼[𝐹𝐹2𝐶𝐶⎼𝐶𝐶𝐹𝐹2]𝑛𝑛⎼ ( 1 ) 

Onc e  in its p o lyme rize d  sta te , PTFE is white  a nd  wa xy. Due  to  its hig h mic ro p o ro sity, the  numb e r a nd  size  o f vo id s 

c re a te d  b y imp e rfe c t p a rtic le  fusio n, PTFE ha s a  hig h d ie le c tric  c o nsta nt, ma king  it a me na b le  to  use  a s a n insula to r 

b e twe e n e le c tric a l c o mp o ne nts.1  Its lo w the rma l e xp a nsio n, lo w c o e ffic ie nt o f fric tio n, hig h hyd ro p ho b ic ity, a nd  

hig h me lting  p o int a lso  re nde r it use ful a s a  no n-stic k c o a ting  fo r c o o kwa re .  

2.2 Pra c tic a l Use  a s a  Shroud Ma te ria l 

Whe n se le c ting  a n e le c tro d e  shro ud  ma te ria l, re se a rc he rs c o nsid e r the  c he mic a l c o mp a tib ility, o p e ra ting  

te mp e ra ture  ra ng e , a nd  me c ha nic a l pro p e rtie s o f the  shro ud  a nd  the ir syste m o f stud y. 

2.2.1 Che mic a l Compatibility 

A re se a rc he r ma y c ho o se  to  wo rk with a n e le c tro d e  tha t ha s a  PTFE shro ud  if the y a re  wo rking  with re a c tive  a nd  

c o rro sive  ma te ria ls. PTFE shro ud  ma te ria l c a n b e  use d  fo r b o th a q ue o us a nd  no n-a q ue o us wo rk, a nd  is the  mo st 

c he mic a lly re sista nt shro ud  ma te ria l tha t Pine  Re se a rc h Instrume nta tio n o ffe rs.   

 

Che mic a l Compa tibility: 

 

PTFE will re a c t with a lka li me ta ls a t sta nda rd te mpe ra ture .  

2.2.2 The rma l Stability 

PTFE me lts a t hig h te mp e ra ture  (~327℃) a nd  ha s re la tive ly lo w line a r the rma l e xp a nsio n c o e ffic ie nts a t te mp e ra ture s 

b e lo w 25℃ (se e  DuPo nt’ s Pro p e rtie s Ha nd b o o k1 fo r mo re  info rma tio n). An e le c tro d e  with a  PTFE shro ud  c a nno t b e  

the rma lly c yc le d  to  te mp e ra ture s a s hig h a s its me lting  p o int, ho we ve r, b e c a use  the  the rma l e xp a nsio n c o e ffic ie nt 

o f PTFE inc re a se s no nline a rly a s te mp e ra ture  inc re a se s. As a  re sult, la rg e r, no nline a r vo lume  c ha ng e s o c c ur in PTFE 

shro ud  ma te ria ls a t hig he r te mp e ra ture . Sig nific a nt vo lume  c ha ng e s c a n c a use  pro trusio n o f the  shro ud  fro m the  

e le c tro d e  e d g e  a nd / o r a  le a ky se a l b e twe e n the  e le c tro d e  a nd  shro ud  ma te ria l. As p a rt o f the  q ua lity a ssura nc e  

p ro to c o l, Pine  Re se a rc h Instrume nta tio n te sts a ll fixe d  d isk/ ring  e le c tro d e s a t a mb ie nt (ro o m) te mp e ra ture  a nd  ha s 

a p p ro ve d  PTFE-shro ud e d  e le c tro d e  use  fro m 10°𝐶𝐶 to  25°𝐶𝐶.  Exp o sing  a n e le c tro d e  with a  PTFE shro ud  to  

te mp e ra ture s o utsid e  this ra ng e  ma y c re a te  a  le a k b e twe e n the  e le c tro d e  ma te ria l a nd  the  shro ud  a nd  is no t 

re c o mme nd e d  b y Pine  Re se a rc h Instrume nta tio n. 

 

The rma l Sta bility: 

 

The  ope ra ting  ra ng e  of a ny e le c trode  with a  PTFE shroud is from 𝟏𝟏𝟏𝟏℃ to  𝟐𝟐𝟐𝟐℃. Extre me  

te mpe ra ture s will da ma g e  the  e le c trode  se a l. 
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2.2.3 Me c ha nic a l Prope rtie s 

Ha rd ne ss a nd  mo d ulus a re  two  c o mmo n me c ha nic a l p ro p e rtie s tha t re se a rc he rs sho uld  c o nsid e r b e fo re  se le c ting  

a  shro ud  ma te ria l. The  ha rd ne ss o f a  ma te ria l re fle c ts its re sista nc e  to  p e rma ne nt ind e nta tio n a nd  is o fte n me a sure d  

using  the  Sho re  me tho d . In the  Sho re  me tho d , the  p e ne tra tio n d e p th o f a  p re ssurize d , sp ring -lo a d e d  ne e d le  into  a  

ma te ria l is re c o rd e d  a nd  se t p ro p o rtio na l to  the  ha rd ne ss; a  sc a le  b e twe e n 0 a nd  100 is use d , with hig he r va lue s 

ind ic a ting  a  ha rd e r ma te ria l. PTFE is a  fa irly so ft ma te ria l, with a  Sho re  D (d uro me te r) ha rd ne ss o f ~55.1  Und e r the  

rig o rs o f e le c tro c he mic a l re se a rc h, e .g . ro utine  p o lishing  with a luminum o xid e  mic ro pa rtic le  slurrie s a s sug g e ste d  b y 

Pine  Re se a rc h Instrume nta tio n, the  PTFE shro ud  will e a sily p o lish with the  e le c tro de  ma te ria l.  In o ne  wa y, this is 

a d va nta g e o us sinc e  the  d isk/ ring  a nd  shro ud  will sta y c o p la na r a fte r ma ny p o lishing  p re p a ra tio ns.  Ho we ve r, the  

lo w ha rd ne ss o f PTFE a lso  d ic ta te s tha t c a re  must b e  use d  no t to  d a ma g e , sc ra p e , o r d e nt the  PTFE shro ud  ma te ria l. 

Fo r mo st ma te ria ls, a  line a r c o rre la tio n b e twe e n ha rd ne ss a nd  me c ha nic a l stre ng th e xists. Mo d ulus is a  c o mmo n 

me c ha nic a l stre ng th p ro p e rty, a nd  is d e fine d  a s a  ma te ria l’ s re sista nc e  to  d e fo rma tio n. It is me a sure d  b y d ivid ing  

the  initia l stre ss e xe rte d  up o n the  ma te ria l b y ∆𝐿𝐿/𝐿𝐿, whe re  ∆𝐿𝐿/𝐿𝐿 is the  fra c tio na l inc re a se  in the  ma te ria l’ s le ng th. 

The re  a re  se ve ra l typ e s o f mo d uli va lue s fo r a  ma te ria l inc luding  te nsile , c o mp re ssive , a nd  fle xura l. Fo r ma ny 

re se a rc he rs, the  mo d ulus o f a n e le c tro d e  shro ud  b e a rs no  sig nific a nt ro le . Ho we ve r, fo r re se a rc he rs who  wo rk in 

hig h p re ssure  o r me c ha nic a l stre ss e nviro nme nts, o nly ma te ria ls with hig h mo d uli sho uld  b e  use d . PTFE ha s a  lo w 

te nsile  mo d ulus o f 0.5 𝐺𝐺𝐺𝐺𝐺𝐺 a nd  sho uld  no t b e  use d  in hig h me c ha nic a l stre ss a p p lic a tio ns a s it will d e fo rm e a sily (fo r 

mo re  info rma tio n o n PTFE mo d ulus va lue s, se e  Dup o nt Pro p e rtie s Ha nd b o o k1).  

3. Polyc hlorotrifluoroe thyle ne  (PCTFE) 

3.1 Physic a l Prope rtie s 

PCTFE is a  c hlo ro fluo ro p o lyme r tha t is p ro d uc e d  whe n c hlo ro trifluo ro e thyle ne  (𝐶𝐶2𝐶𝐶𝐶𝐶𝐹𝐹3) und e rg o e s fre e -ra d ic a l 

p o lyme riza tio n (se e : Eq ua tio n 2). The  fo rma tio n o f PCTFE’ s stro ng  c a rb o n-c a rb o n b o nd s a nd  ve ry stro ng   

c a rb o n-fluo rine  b o nd s re nde r it mo stly unre a c tive  like  PTFE. Re p la c e me nt o f a  c a rb o n-fluo rine  b o nd  with a  c a rb o n-

c hlo rine  b o nd  d iffe re ntia te s PCTFE p ro p e rtie s; p rima rily, the  la rg e r c hlo rine  a to m in PCTFE d isrup ts the  p o lyme r he lix 

fo rma tio n tha t is p re se nt in PTFE, e ffe c tive ly lo we ring  the  c rysta llinity a nd  me lting  p o int o f the  c hlo ro fluo ro p o lyme r. 

As c rysta llinity is lo we re d , the  fluo rine  a to ms she a th the  c a rb o n a to ms le ss e ffic ie ntly, c a using  PCTFE to  b e  mo re  

susc e p tib le  to  swe lling  in ha lo c a rb o n, e the r, e ste r, a nd  a ro ma tic  so lve nts. Tho ug h PCTFE’ s lo we r c rysta llinity ma ke s 

it mo re  susc e p tib le  to  c he mic a l a tta c k, it a lso  inc re a se s its rig id ity, stre ng th, a nd  p ro c e ssa b ility re la tive  to  PTFE.2  𝑛𝑛 𝐹𝐹2𝐶𝐶 = 𝐶𝐶ClF ⟶ ⎼[𝐹𝐹2𝐶𝐶⎼𝐶𝐶𝐹𝐹2]𝑛𝑛⎼ ( 2 ) 

Onc e  in its p o lyme rize d  sta te , PC TFE is o p tic a lly tra nsp a re nt. It is a n a ttra c tive  ma te ria l fo r e le c tric a l insula tio n 

b e c a use  it ma inta ins its b e ha vio r thro ug h the rma l c yc ling  a nd  hig h humidity d ue  to  its hig h c o mp re ssive  stre ng th 

a nd  lo w g a s p e rme a b ility.  

3.2 Pra c tic a l Use  a s a  Shroud Ma te ria l 

Whe n se le c ting  a n e le c tro d e  shro ud  ma te ria l, re se a rc he rs c o nsid e r the  c he mic a l c o mp a tib ility, o p e ra ting  

te mp e ra ture  ra ng e , a nd  me c ha nic a l pro p e rtie s o f the  shro ud  a nd  the ir syste m o f stud y. 

 

3.2.1 Che mic a l Compatibility 

A re se a rc he r ma y c ho o se  to  wo rk with a n e le c tro d e  tha t ha s a  PCTFE shro ud  if the y a re  wo rking  with re a c tive  a nd  

c o rro sive  ma te ria ls, a q ue o us o r no n-a q ue o us syste ms, o r if re p e a te d  the rma l c yc ling  is ne e d e d . Sc ie ntists ma y a lso  

c ho o se  to  wo rk with PCTFE-shro ud e d  e le c tro d e s if the ir e xp e rime nts re q uire  a  hig hly c o mp re ssive  ma te ria l.  

 

Che mic a l Compa tibility: 

 

PCTFE will re a c t with a lka li me ta ls a t sta nda rd te mpe rature . It is a lso  susc e ptible  to  

swe lling  in some  c hlorina te d solve nts a nd te tra hydrofura n. 
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3.2.2 The rma l Stability 

Co mp a re d  to  PTFE, PC TFE me lts a t a  re la tive ly hig h te mp e ra ture  (~210℃) a nd  ha s simila r lo w line a r the rma l 

e xp a nsio n c o e ffic ie nts a t mo d e ra te  te mp e ra ture s (se e  Fluo ro p la stic s3 fo r mo re  info rma tio n). Like  PTFE, a n e le c tro d e  

with a  PCTFE shro ud  c a nno t b e  the rma lly c yc le d  o utsid e  the  sma ll te mp e ra ture  ra ng e  o f  10°𝐶𝐶 to  25°𝐶𝐶 (se e : se c tio n 

2.2.2). As p a rt o f the  q ua lity a ssura nc e  pro to c o l, Pine  Re se a rc h Instrume nta tio n te sts a ll fixe d  d isk/ ring  e le c tro d e s a t 

a mb ie nt (ro o m) te mp e ra ture  a nd  ha s a p p ro ve d  PC TFE-shro ud e d  e le c tro d e  use  fro m 10°𝐶𝐶 to  25°𝐶𝐶.   Exp o sing  the  

e le c tro d e  to  te mp e ra ture s o utsid e  this ra ng e  ma y c re a te  a  le a k b e twe e n the  e le c tro d e  ma te ria l a nd  the  shro ud  

a nd  is no t re c o mme nd e d  b y Pine  Re se a rc h Instrume nta tio n. 

 

The rma l Sta bility: 

 

The  ope ra ting  ra ng e  of a ny e le c trode  with a  PCTFE shroud is from 𝟏𝟏𝟏𝟏℃ to  𝟐𝟐𝟐𝟐℃. 

Extre me  te mpe ra ture s will da mag e  the  e le c trode  se a l. 

3.2.3 Me c ha nic a l Prope rtie s 

Ha rd ne ss a nd  mo d ulus a re  two  c o mmo n me c ha nic a l p ro p e rtie s tha t re se a rc he rs sho uld  c o nsid e r b e fo re  se le c ting  

a  shro ud  ma te ria l. PC TFE is a  ha rd  ma te ria l, with a  Sho re  D (d uro me te r) ha rd ne ss b e twe e n 85-95; its e xa c t va lue  is 

influe nc e d  b y te mp e ra ture  a nd  re sin c o mp o sitio n, a s we ll a s o the r fa c to rs.3 PCTFE shro ud  ma te ria l is no t e a sily 

d a ma g e d , sc ra p e d , o r d e nte d . Ho we ve r, b e c a use  the  PCTFE shro ud  ma te ria l ma y no t we a r d o wn a s q uic kly a s 

the  wo rking  e le c tro d e  ma te ria l, a lte rna tive  p o lishing  me tho d s, suc h a s a  ma c hine  p o lishe r, ma y b e  ne c e ssa ry to  

ma inta in c o p la na rity o f the  d isk/ ring  a nd  shro ud  in the  lo ng  run. PCTFE ha s a  mo d e ra te  te nsile  mo d ulus o f 1.4 𝐺𝐺𝐺𝐺𝐺𝐺 

a nd  c o uld  b e  use d  in so me  me c ha nic a l stre ss a p p lic a tio ns.3 

4. Polye the r Ethe r Ke tone  (PEEK) 

4.1 Physic a l Prope rtie s 

PEEK is a  se mi-c rysta lline  o rg a nic  the rmo p la stic  p o lyme r tha t c a n b e  p ro d uc e d  thro ug h multip le  me tho d s 

(e le c tro p hilic  sub stitutio n, nuc le o p hilic  sub stitutio n, ring -o p e ning  p o lyme riza tio n, e tc ) fro m va rying  mo no me r 

so urc e s.4 Onc e  in its p o lyme rize d  sta te , PEEK is a  g ra y/ ta n so lid . PEEK’ s a ro ma tic  ring s a nd  ke to ne s c o mb ine  to  fo rm 

a  ve ry rig id  a nd  stro ng  p o lyme r. It is a n a ttra c tive  ma te ria l fo r e le c tric a l insula tio n b e c a use  it ma inta ins its b e ha vio r 

thro ug h the rma l c yc ling  a nd  hig h wa te r p re ssure  d ue  to  its hig h c o mp re ssive  stre ng th a nd  lo w g a s p e rme a b ility.  

4.2 Pra c tic a l Use  a s a  Shroud Ma te ria l 

Whe n se le c ting  a n e le c tro d e  shro ud  ma te ria l, re se a rc he rs c o nsid e r the  c he mic a l c o mp a tib ility, o p e ra ting  

te mp e ra ture  ra ng e , a nd  me c ha nic a l pro p e rtie s o f the  shro ud  a nd  the ir syste m o f stud y. 

 

4.2.1 Che mic a l Compatibility 

PEEK is hig hly re sista nt to  b o th a q ue o us a nd  o rg a nic  e nviro nme nts a nd  c a n withsta nd  o the r a g g re ssive  

e nviro nme nts. At ro o m te mp e ra ture , PEEK d isso lve s in c o nc e ntra te d  a c id  so lutio ns.  At hig he r te mp e ra ture , a  PEEK 

shro ud  c a n b e  a tta c ke d  b y so me  stro ng  Le wis a nd  Brø nste d  a c id s a nd  ha lo g e na te d  c o mp o und s (tho ug h the  

te mp e ra ture s ne e d e d  fo r this a tta c k a re  hig he r tha n the  re c o mme nd e d  e le c tro d e  te mp e ra ture  d e sc rib e d  in 

se c tio n 4.2.2).  

 

Che mic a l Compa tibility: 

 

PEEK dissolve s in c onc e ntra te d a c id solutions like  sulfuric  a nd nitric  a c id. 
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4.2.2 The rma l Stability  

PEEK me lts a t hig h te mp e ra ture  (343℃). In c o mp a riso n to  PTFE a nd  PCTFE, it ha s supe rio r line a r the rma l e xp a nsio n 

c o e ffic ie nts a t te mp e ra ture s b e twe e n 10°𝐶𝐶 a nd  80°𝐶𝐶. As p a rt o f the  q ua lity a ssura nc e  p ro to c o l, Pine  Re se a rc h 

Instrume nta tio n te sts a ll fixe d  d isk/ ring  e le c tro d e s a t a mb ie nt (ro o m) te mp e ra ture  a nd  ha s a p p ro ve d  PEEK-shro ud e d  

e le c tro d e  use  fro m 10°𝐶𝐶 to  80°𝐶𝐶. Exp o sing  the  e le c tro d e  to  te mp e ra ture s o utsid e  this ra ng e  ma y c re a te  a  le a k 

b e twe e n the  e le c tro d e  ma te ria l a nd  the  shro ud . 

 

The rma l Sta bility: 

 

The  ope ra ting  ra ng e  of a ny e le c trode  with a  PEEK shroud is from 𝟏𝟏𝟏𝟏℃ to  𝟖𝟖𝟏𝟏℃. 

Extre me  te mpe ra ture s will da mag e  the  e le c trode  se a l. 

4.2.3 Me c ha nic a l Prope rtie s 

Ha rd ne ss a nd  mo d ulus a re  two  c o mmo n me c ha nic a l p ro p e rtie s tha t re se a rc he rs sho uld  c o nsid e r b e fo re  se le c ting  

a  shro ud  ma te ria l. PEEK is a  ha rd  ma te ria l, with a  Sho re  D (d uro me te r) ha rd ne ss va lue  o f ~85;  its e xa c t va lue  is 

influe nc e d  b y te mp e ra ture  a nd  re sin c o mp o sitio n, a s we ll a s o the r fa c to rs. PEEK shro ud  ma te ria l is no t e a sily 

d a ma g e d , sc ra p e d , o r d e nte d . Ho we ve r, b e c a use  the  PEEK shro ud  ma te ria l ma y no t we a r d o wn a s q uic kly a s the  

wo rking  e le c tro d e  ma te ria l, a lte rna tive  p o lishing  me tho d s, suc h a s a  ma c hine  p o lishe r, ma y b e  ne c e ssa ry to  

ma inta in c o p la na rity o f the  d isk/ ring  a nd  shro ud  e ve ry so  o fte n. PEEK ha s a  hig h te nsile  mo d ulus o f 4.3 𝐺𝐺𝐺𝐺𝐺𝐺 a nd  

c o uld  b e  use d  in mo st me c ha nic a l stre ss a p p lic a tio ns.5  

5. Ove ra ll Shroud Ma te ria l Compa rison 

Whe n c ho o sing  b e twe e n shro ud  ma te ria ls, re se a rc he rs sho uld  first id e ntify ne c e ssa ry a nd  the n d e sira b le  ma te ria l 

c ha ra c te ristic s (se e : Ta b le  2). While  the  info rma tio n d isp la ye d  in Ta b le  2 is no t q ua ntita tive , it is me a nt to  se rve  a s a  

g uid e  fo r b a sic  se le c tio n c rite ria .  

Fo r e xa mp le , a  re se a rc he r who  wishe s to  p e rfo rm a n e xp e rime nt in a  c o rro sive  e nviro nme nt like  sulfuric  a c id  is 

limite d  to  using  a n e le c tro d e  with PTFE o r PC TFE shro ud  ma te ria l. If it is imp o rta nt to  minimize  c o sts, the  re se a rc he r 

sho uld  c ho o se  a  PTFE shro ud . If the  re se a rc he r’ s a p p lic a tio n re q uire s no n-sta nd a rd  e le c tro d e  shro ud  sha p e s (suc h 

a s sp e c ific  mo ld s) a nd  the  a b ility to  withsta nd  la rg e  me c ha nic a l stre ss, the  re se a rc he r sho uld  c ho o se  a  PCTFE 

shro ud .  

Ad d itio na l info rma tio n c a n b e  fo und  in the  re so urc e s c ite d  in the  Re fe re nc e s a t the  e nd  o f this wo rk. 
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Prope rty PTFE PCTFE PEEK 

The rma l Ra ng e  10℃− 25℃ 10℃− 25℃ 10℃− 80℃ 

Che mic a l Inc ompa tibility Alka li me ta ls Alka li me ta ls, c hlo rina te d  

so lve nts, te tra hyd ro fura n 

Co nc e ntra te d  a c id : sulfuric  

a nd  nitric  

Color White  Op tic a lly Tra nsp a re nt Gra y/ Ta n 

Cost Lo w Mo d e ra te  Hig h  

Ha rdne ss Lo w Hig h Hig h 

Modulus Lo w Mo d e ra te  Hig h 

Cre e p Re sista nc e  Lo w Hig h Hig h 

Ta ble  2. Prope rty Compa rison Be twe e n Shroud Ma te ria ls 
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(2)  Ga rd ine r, J. Aust. J. Che m  2015, 68, 13. 
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(5)  PEEK (Po lye the re the rke to ne ) http s:/ / www.b e a ring wo rks.c o m/ up lo a d e d -a sse ts/ p d fs/ re ta ine rs/ p e e k-

d a ta she e t.p d f (a c c e sse d  Aug  31, 2016). 

 

7. Support 

If yo u ha ve  a ny q ue stio ns a b o ut the  e le c tro d e  shro ud  ma te ria ls d e sc rib e d  in this do c ume nt, p le a se  c o nta c t us via  

the  me a ns p ro vid e d  b e lo w: 

7.1 Ema il 

Re a c h us b y e ma iling  the  e ntire  sa le s d e p a rtme nt:  p ine wire @ p ine inst.c o m. 

7.2 We bsite  

The re  is a  c o nta c t us fo rm o n o ur we b site .  The re  ma y a lso  b e  a d d itio na l re so urc e s fo r the  p ro d uc ts me ntio ne d  he re : 

http :/ / www.p ine re se a rc h.c o m 
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