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Pine  Re se a rc h Ele c trode  Polishing  Guide  
Pine  Re se a rc h o ffe rs a  kit (p a rt numb e r AKPOLISH) c o nta ining  va rio us p o lishing  ma te ria ls ma nufa c ture d 

b y Bue hle r, Ltd. (www.b ue hle r.c o m).  This kit c o nta ins so lutio ns o f fine ly g ro und a luminum o xide s 

(a lumina ) c o mp o unds a nd p o lishing  c lo ths tha t c a n b e  use d to  re -p o lish yo ur e le c tro de  a fte r use .  The re  

a re  a s ma ny diffe re nt o p tio ns a b o ut the  b e st wa y to  p o lish e le c tro de s a s the re  a re  e le c tro c he mists in 

the  wo rld.  The  a dvic e  p ro vide d he re  c o me s fro m the  mac hinists a t Pine  Re se a rc h who  ma ke  the  

e le c tro de s. 

1. Polishing  Kit Conte nts Ove rvie w 

The  e le c tro d e  p o lishing  kit fro m Pine  Re se a rc h (Pa rt Numb e r: AKPOLISH) inc lud e s the  fo llo wing  ite ms: a d he sive  

b a c ke d  mic ro p o lishing  p a d s, a d he sive  b a c ke d  Nylo n po lishing  p a d s, 600 g rit silic o n c a rb id e  a b ra sive  p a p e r, a nd  

thre e  b o ttle s o f a lumina  slurry susp e nsio n (5 𝜇𝜇𝜇𝜇, 0.3 𝜇𝜇𝜇𝜇, a nd  0.05 𝜇𝜇𝜇𝜇) (se e : Fig ure  1). 

 

Fig ure  1.  Conte nts of the  Pine  Re se a rc h Ele c trode  Polishing  Kit. 
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2. Ge ne ra l Polishing  a nd Cle a ning  Instruc tions 

Ele c tro d e  p o lishing  is b ro ke n d o wn into  thre e  b ro a d  c a te g o rie s, b a se d  o n the  a g g re ssive ne ss a nd  e xte nt o f 

c le a ning  tha t re sults.  In g e ne ra l, the  g e ntle st p o lish is suffic ie nt fo r mo st c le a ning  a nd  p o lishing  ne e d s.  It is 

re c o mme nd e d  tha t a  uniq ue  p o lishing  p a d  b e  use d  fo r e a c h g rit o f a lumina .  Exte nd  the  life time  o f a  sing le  p o lishing  

p a d  b y using  o nly a  sma ll a re a  o f it e a c h time , a nd  mo ving  a ro und  the  p a d  with e a c h suc c e ssive  use . 

2.1 Routine  Cle a ning  

Ro utine  c le a ning  is re c o mme nd e d  a s a  wa y to  simp ly to uc h up  the  e le c tro d e  surfa c e  a fte r a  fe w use s.  This typ e  o f 

c le a ning  a nd  p o lishing  c a n b e  p e rfo rme d  o n a  d a ily b a sis.  Ro utine  c le a ning  ma y no t b e  a p p ro p ria te  fo r a ll 

a p p lic a tio ns, ho we ve r it is the  g e ntle st c a te g o ry o f c le a ning  d isc usse d .  Fo llo w the se  ste p s: 

 Re mo ve  the  b a c king  a nd  a ffix a  p ie c e  o f mic ro fib e r p o lishing  c lo th to  a  still fla t surfa c e .  Co mmo nly, this 

is a  thic ke r she e t o f g la ss o r p o lyme r, d e d ic a te d  to  e le c tro d e  p o lishing . 

 Disp e nse  a  sma ll vo lume  o f 0.05 𝜇𝜇𝜇𝜇 a lumina  slurry o nto  the  mic ro c lo th.  In g e ne ra l, a b o ut 3 𝜇𝜇𝜇𝜇 ro und  

sp o t is suffic ie nt. 

 Po lish the  e le c tro d e  a g a inst the  slurry, ke e p ing  the  e le c tro d e  surfa c e  p a ra lle l to  the  surfa c e  o f the  c lo th.  

A fig ure -8 p a tte rn while  g e ntly turning  the  e le c tro d e  is a  use ful te c hniq ue . 

 Cle a n the  a lumina  p a rtic le s o ff the  e le c tro d e  using  d istille d  wa te r. 

 OPTIONAL: Rinse  the  e le c tro d e  surfa c e  in a n ultra so nic a tio n b a th (c o nta ining  d istille d  wa te r) fo r a  1-5 

minute s to  sha ke  lo o se  a ny a lumina  p a rtic le s.  Be  sure  to  susp e nd  o nly the  e le c tro de  surfa c e  in so lutio n, 

p e rha p s b y using  a  ring  sta nd  a nd  c la mp  (i.e . d o  no t p la c e  the  e ntire  a sse mb ly into  the  ultra so nic a tio n 

b a th). 

2.2 Pe riodic  Cle a ning  

Pe rio d ic  c le a ning  sta rts with first p o lishing  the  e le c tro d e  with 0.3 𝜇𝜇𝜇𝜇 a lumina  o n mic ro c lo th, whic h o ffe rs a  b it mo re  

a g g re ssive  surfa c e  p o lishing , fo llo we d  b y a  ro utine  c le a ning  with 0.05 𝜇𝜇𝜇𝜇 a lumina .  A p e rio d ic  c le a ning  c a n b e  

p e rfo rme d  a s o fte n a s se ve ra l time s p e r we e k, b a se d  o n the  c o nd itio ns in whic h the  e le c tro d e  ha s b e e n use d  a nd  

the  surfa c e  c he mistry tha t ha s re sulte d  d uring  use .  Fo llo w the se  ste p s: 

 Re mo ve  the  b a c king  a nd  a ffix a  p ie c e  o f mic ro c lo th p o lishing  c lo th to  a  still fla t surfa c e .  Co mmo nly, 

this is a  thic ke r she e t o f g la ss o r p o lyme r, d e d ic a te d  to  e le c tro d e  p o lishing . 

 Disp e nse  a  sma ll vo lume  o f 0.3 𝜇𝜇𝜇𝜇 a lumina  slurry o nto  the  mic ro c lo th.  In g e ne ra l, a b o ut 3 𝜇𝜇𝜇𝜇 ro und  sp o t 

is suffic ie nt. 

 Po lish the  e le c tro d e  a g a inst the  slurry, ke e p ing  the  e le c tro d e  surfa c e  p a ra lle l to  the  surfa c e  o f the  c lo th.  

A fig ure -8 p a tte rn while  g e ntly turning  the  e le c tro d e  is a  use ful te c hniq ue . 

 Cle a n the  a lumina  p a rtic le s o ff the  e le c tro d e  using  d istille d  wa te r. 

 OPTIONAL: Rinse  the  e le c tro d e  surfa c e  in a n ultra so nic a tio n b a th (c o nta ining  d istille d  wa te r) fo r a  1-5 

minute s to  sha ke  lo o se  a ny a lumina  p a rtic le s.  Be  sure  to  susp e nd  o nly the  e le c tro de  surfa c e  in so lutio n, 

p e rha p s b y using  a  ring  sta nd  a nd  c la mp  (i.e . d o  no t p la c e  the  e ntire  a sse mb ly into  the  ultra so nic a tio n 

b a th). 

 Pe rfo rm a  Ro utine  C le a ning  with 0.05 𝜇𝜇𝜇𝜇 a lumina  (a s d e sc rib e d  in Se c tio n 2.1). 

2.3 Ag g re ssive  Cle a ning  

A mo re  a g g re ssive  c le a ning  wo uld  invo lve  p o lishing  first with 5.0 𝜇𝜇𝜇𝜇 a lumina  o n a  Nylo n p a d , fo llo we d  b y 0.3 𝜇𝜇𝜇𝜇 

a lumina , a nd  fina lly, with the  0.05 𝜇𝜇𝜇𝜇 a lumina . This typ e  o f c le a ning  will ta ke  a  lo t lo ng e r tha n a  ro utine  c le a ning , a s 

it invo lve s thre e  d istinc t ste p s, e a c h ta king  fro m 5 to  10 minute s d e p e nding  o n the  c o nd itio n o f the  e le c tro d e . Pine  

Re se a rc h re c o mme nd s tha t this le ve l o f c le a ning  o nly b e  p e rfo rme d  if the  e le c tro d e  surfa c e  is c o nta mina te d , 

sp e c ie s ha ve  no n-sp e c ific a lly a d so rb e d  to  the  surfa c e  o r the re  is visib le  ma te ria l re ma ining  o n the  e le c tro d e  

surfa c e .  
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 Re mo ve  the  b a c king  a nd  a ffix a  Nylo n p o lishing  p a d  to  a  stiff fla t surfa c e . Co mmo nly, a  thic ke r she e t o f 

g la ss o r p o lyme r, d e d ic a te d  to  e le c tro d e  p o lishing , is use d  so le ly fo r e le c tro d e  p o lishing .  

 Disp e nse  a  sma ll vo lume  o f 5 𝜇𝜇𝜇𝜇 a lumina  slurry o nto  the  Nylo n. In g e ne ra l, a b o ut 3 𝜇𝜇𝜇𝜇 ro und  sp o t is 

suffic ie nt.  

 Po lish the  e le c tro d e  a g a inst the  slurry, ke e p ing  the  e le c tro d e  surfa c e  p a ra lle l to  the  surfa c e  o f the  c lo th. 

A fig ure -8 p a tte rn while  g e ntly turning  the  e le c tro d e  is a  use ful te c hniq ue .  

 Cle a n the  a lumina  p a rtic le s o ff the  e le c tro d e  using  d istille d  wa te r.  

 OPTIONAL: Rinse  the  e le c tro d e  surfa c e  in a n ultra so nic a tio n b a th (c o nta ining  d istille d  wa te r) fo r a  1-5 

minute s to  sha ke  lo o se  a ny a lumina  p a rtic le s. Be  sure  to  susp e nd  o nly the  e le c tro d e  surfa c e  in so lutio n, 

p e rha p s b y using  a  ring  sta nd  a nd  c la mp  (i.e . d o  no t p la c e  the  e ntire  a sse mb ly into  the  ultra so nic a tio n 

b a th).  

 Pe rfo rm a  Pe rio d ic  C le a ning  with 0.3 𝜇𝜇𝜇𝜇 a lumina  (a s d e sc rib e d  in Se c tio n 2.2).  

 Pe rfo rm a  Ro utine  C le a ning  with 0.05 𝜇𝜇𝜇𝜇 a lumina  (a s d e sc rib e d  in Se c tio n 2.1).  

2.4 Comple te  Re - polish 

A c o mp le te  re -p o lish is ve ry time  c o nsuming  a nd  a  la b o r inte nsive  pro c e ss. Pine  Re se a rc h DOES NOT RECOMMEND 

a  c o mp le te  re -p o lish unle ss the  e le c tro d e  ha s suffe re d  ma jo r d a ma g e . Yo u sho uld  c o nsid e r se nding  suc h a  

d a ma g e d  e le c tro d e  to  Pine  Re se a rc h fo r e va lua tio n a nd  p o ssib le  re p a ir a s a  sa fe r o p tio n. Ea c h c o mp le te  re -p o lish 

o f a n e le c tro d e  g re a t re d uc e s its use ful life time  b e c a use  it re mo ve s a  sig nific a nt a mo unt o f p re c io us me ta l o r 

c a rb o n fro m the  surfa c e  o f the  e le c tro d e . A c o mp le te  re -p o lish re mo ve s a nywhe re  fro m 250 𝑡𝑡𝑡𝑡 500 𝜇𝜇𝜇𝜇 o f ma te ria l 

fro m the  surfa c e  o f the  d isk. Yo u c a n typ ic a lly p e rfo rm 7 to  15 c o mp le te  re -p o lish o pe ra tio ns b e fo re  yo u hit sta inle ss 

ste e l a nd / o r silve r c o nd uc tive  e p o xy. Onc e  yo u hit ste e l o r e p o xy, yo ur e le c tro c he mic a l re sp o nse  will b e g in to  lo o k 

stra ng e  a nd  it is time  to  thro w a wa y the  e le c tro d e . This is the  ultima te  fa te  o f a ll e le c tro d e s.  

 Re mo ve  the  b a c king  a nd  a ffix a  p ie c e  o f 600 g rit sa ndp a p e r to  a  stiff fla t surfa c e . Co mmo nly, a  thic ke r 

she e t o f g la ss o r p o lyme r, d e d ic a te d  to  e le c tro d e  p o lishing , is use d  so le ly fo r e le c tro d e  p o lishing .  

 Ad d  a  sma ll vo lume  o f d e io nize d  wa te r to  the  p a d .  Po lish the  e le c tro d e  a g a inst the  sa nd p a p e r, ke e p ing  

the  e le c tro d e  surfa c e  p a ra lle l to  the  surfa c e  o f the  c lo th. A fig ure -8 p a tte rn while  g e ntly turning  the  

e le c tro d e  is a  use ful te c hniq ue .  

 Cle a n the  a ny p a rtic le s o ff the  e le c tro d e  using  d istille d  wa te r.  

 OPTIONAL: Rinse  the  e le c tro d e  surfa c e  in a n ultra so nic a tio n b a th (c o nta ining  d istille d  wa te r) fo r a  1-5 

minute s to  sha ke  lo o se  a ny p a rtic le s. Be  sure  to  susp e nd  o nly the  e le c tro d e  surfa c e  in so lutio n, p e rha ps 

b y using  a  ring  sta nd  a nd  c la mp  (i.e . d o  no t p la c e  the  e ntire  a sse mb ly into  the  ultra so nic a tio n b a th).  

 Perform an Aggressive Cleaning with 5 μm alumina (as described in Section 2.3).  

 Pe rfo rm a  Pe rio d ic  C le a ning  with 0.3 𝜇𝜇𝜇𝜇 a lumina  (a s d e sc rib e d  in Se c tio n 2.2).  

 Pe rfo rm a  Ro utine  C le a ning  with 0.05 𝜇𝜇𝜇𝜇 a lumina  (a s d e sc rib e d  in Se c tio n 2.1).  

  



Pine  Re se a rc h Ele c trode  Polishing  Guide  DRK10013 (REV003 | FEB 2016) 

 
 

 
Copyrig ht © 2008- 2016 Pine  Re se a rc h Instrume nta tion Pa g e  4 

 

2.5 Polishing  Cha ng e Disk Inse rts 

Pine  o ffe rs RDE a nd  RRDE tip s tha t p e rmit the  d isk ma te ria l to  b e  re mo ve d  fro m the  e le c tro d e  tip .  Fo r the se  typ e s 

o f tip s, it is o fte n p re fe ra b le  to  re mo ve  the  d isk ma te ria l a nd  p o lish it se p a ra te ly.  Pine  o ffe rs sp e c ia l to o ls fo r re mo ving  

a nd  p o lishing  the se  d isk inse rts.  The  ima g e s a nd  d ire c tio ns tha t fo llo w illustra te  ho w to  p e rfo rm the  p re vio usly 

me ntio ne d  p o lishing  p ro to c o ls with o nly d isk inse rts (no te :  the  a p p ro p ria te  Cha ng e Disk to o lkit is re q uire d ). 

 

 Pla c e  d isk inse rt o n c le a n p o lishing  c lo th 

with the  p o lishe d  fa c e  d o wnwa rd s 

 

 Ge ntly b ring  Te flo n d isk ho ld e r d o wn o nto  

the  d isk inse rt to  insta ll the  d isk inse rt into  the  

ho ld e r. 

 

 The  d isk inse rt is no w re a d y to  b e  p o lishe d  in 

o ne  o f the  me tho d s d e sc rib e d  a b o ve . 

 

 Ca re fully p ush Te flo n ho ld e r d o wn until the  

d isk a nd  ho ld e r surfa c e s a re  flush. 

 

 

 Po lish the  d isk a g a inst the  a lumina  slurry 

using  a  c irc ula r o r fig ure -8 mo tio n while  

p re ssing  d o wn firmly. 

 

 Afte r p o lishing , c le a n d isk tho ro ug hly a nd  

e je c t it fro m the  ho ld e r using  the  p ush ro d . 
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