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Gla ssy Ca rbon Ele c trode  Informa tion 
Pro duc t Te sting  and Mate rials Disc laime r 

Imp o rtant info rma tio n ab o ut Pine  Re se a rc h Instrume nta tio n g la ssy c a rb o n e le c tro de s.  Ple a se  re vie w 

this info rmatio n p rio r to  use .  Co nta c t Pine  with a ny q ue stio ns. 

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

Sta nd a rd  g la ssy c a rb o n (G C) e le c tro d e s fro m Pine  Re se a rc h Instrume nta tio n a re  fa b ric a te d  using  g la ssy c a rb o n 

o b ta ine d  fro m HTW Ho c hte mp e ra tur-We rksto ffe  Gmb H in Ge rma ny.  GC is a  d iffic ult ma te ria l to  ma nufa c ture  in a  

c o nsiste nt ma nne r, b ut Pine  Re se a rc h Instrume nta tio n ha s fo und  GC ro d s fro m this so urc e  to  b e  q uite  re lia b le  a nd  

hig h in q ua lity a nd  re p ro d uc ib ility (se e : http :/ / www.htw-g e rma ny.c o m/ ). 

Whe n a  GC ro d  is ma nufa c ture d , the  p o ssib ility a lwa ys e xists tha t the  c o mp o sitio n ma y no t b e  e ntire ly unifo rm o ve r 

the  e ntire  le ng th o f the  ro d .  The re  ma y b e  d iffe re nc e s in the  mic ro struc ture  o f the  ma te ria l, a nd  the re  ma y b e  sma ll 

vo id  sp a c e s within the  ro d .  Thus, the  surfa c e  c ha ra c te ristic s a nd / o r a re a  o f a n e le c tro d e  ma d e  fro m suc h a  ro d  

ma y c ha ng e  o ve r time , a s e a c h p o lishing  o f the  e le c tro d e  surfa c e  re ve a ls a  ne w la ye r o f ma te ria l with p o te ntia lly 

d iffe ring  p ro p e rtie s. 

The  vo lta mme tric  b e ha vio r o f a  GC e le c tro d e  is a lso  kno wn to  c ha ng e  d e p e nding  up o n the  tre a tme nt re c e ive d  

b y the  e le c tro d e  surfa c e  prio r to  use .  In g e ne ra l, mo st GC e le c tro d e s fro m Pine  Re se a rc h Instrume nta tio n a re  

ship p e d  with a  mirro r p o lish finish a c hie ve d  b y using  sub -mic ro n a lumina  p o wd e r (o the r finishe s a va ila b le  up o n 

re q ue st).  G ive n tha t the re  e xists a  wid e  b o d y o f lite ra ture  a nd  lo re  d e sc rib ing  va rio us p ro c e d ure s, ritua ls, a nd  

re c ip e s fo r “ a c tiva ting ”  the  surfa c e  o f a  GC e le c tro d e , so me  re se a rc he rs ma y o p t to  furthe r p re p a re  the  surfa c e  o f 

a  GC e le c tro d e  p rio r to  use . 

Pine  Re se a rc h Instrume nta tio n re c o g nize s tha t in so me  e le c tro c he mic a l a p p lic a tio ns, a  re se a rc he r ma y re q uire  

mo re  c o ntro l o ve r the  ma te ria l use d  to  ma nufa c ture  a  GC e le c tro d e .  In the se  situa tio ns, Pine  Re se a rc h 

Instrume nta tio n is usua lly a b le  to  fa b ric a te  c usto m e le c tro d e s fro m ma te ria l sup p lie d  b y the  re se a rc he r.  Co nta c t 

Pine  Re se a rc h Instrume nta tio n fo r furthe r d e ta ils. 

 

Info : 

In lig ht of the  disc ussion above , Pine  Re se a rc h Instrume nta tion ma ke s no wa rra nty, 

e xpre ss or implie d, re ga rding  the  surfa c e  c ha ra c te ristic s, surfa c e  c he mistry, or 

surfa c e  morpholog y of g la ssy c a rbon e le c trode s.  

 

2. Produc t Use  Wa rning  

Re se a rc he rs a re  wa rne d  tha t g la ssy c a rb o n e le c tro d e s sho uld  no t b e  use d  a t hig hly o xid a tive  p o te ntia ls fo r lo ng  

p e rio d s o f time  (fo r e xa mp le , +2 𝑉𝑉 in 1.0 𝑀𝑀 𝐻𝐻2𝑆𝑆𝑂𝑂4 fo r d a ys) a s this ma y p e rma ne ntly a nd  irre ve rsib ly d a ma g e  the  

g la ssy c a rb o n.  Ele c tro d e s d a ma g e d  in the  ma nne r d e sc rib e d  he re  c a nno t typ ic a lly b e  re p a ire d  no r the ir surfa c e  

re g e ne ra te d  thro ug h tra d itio na l p o lishing  me tho d s. 

 

Ca ution: 

Do not use  g la ssy c a rbon e le c trode s a t hig hly oxida tive  pote ntia ls for long  pe riods 

of time , a s this will irre ve rsibly damag e  the m. 
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3. Gla ssy Ca rbon Ele c trode  Ma nufa c turing  Eva lua tion 

Pine  ro utine ly e va lua te s e ve ry p e rma ne nt (fixe d  d isk) g la ssy c a rb o n e le c tro d e  a s p a rt o f the  ma nufa c turing  p ro c e ss.  

Only tho se  tha t p a ss o ur e le c tro c he mic a l a nd  visua l insp e c tio ns a re  so ld  to  c usto me rs.  The  c yc lic  vo lta mmo g ra m 

o b ta ine d  using  the  e le c tro d e  is e xa mine d , a nd  fe a ture s suc h a s the  c urre nt ma g nitud e , p e a k c urre nt a nd  p o sitio n, 

ze ro  c urre nt c ro sso ve r, a nd  c a p a c itive  hyste re sis a re  e va lua te d .  This e va lua tio n a ssure s tha t the re  is no  so lutio n 

le a ka g e  a ro und  the  shro ud / e le c tro d e  inte rfa c e .  Visua l insp e c tio n a ssure s tha t a ny surfa c e  d e fe c ts o b se rve d  a re  

within typ ic a l limits fo r c o mme rc ia lly a va ila b le  GC ro d . 

3.1 Ele c troc he mic a l Te sting  

A c yc lic  vo lta mmo g ra m tha t is fre e  o f re d o x p e a ks is d e sire d  fo r a  typ ic a l g la ssy c a rb o n e le c tro d e  (se e : Fig ure  1).  

A c o p y o f this te st is p ro vid e d  with the  p urc ha se  o f a ll pe rma ne nt (fixe d  d isk) g la ssy c a rb o n e le c tro d e s. 

 

Fig ure  1. Gla ssy Ca rbon Ele c trode  Cyc lic  Volta mmog ram Te st. 

 

3.2 Visua l Inspe c tion 

Typ ic a l 5 𝑚𝑚𝑚𝑚  OD GC e le c tro d e  surfa c e s sho w < 10 d e fe c ts whe n vie we d  und e r 25 × ma g nific a tio n (se e : Fig ure  2). 

 

Fig ure  2. Gla ssy Ca rbon Surfa c e  Mag nific a tion. 
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