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Pyrolytic  Gra phite  Ele c trode  Informa tion 
Pro duc t Te sting  and Mate rials Disc laime r 

Impo rta nt info rma tio n a b o ut Pine  Re se a rc h Instrume nta tio n p yro lytic  g raphite  e le c tro de s.  Ple a se  re vie w 

this info rma tio n prio 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 

Pyro lytic  g ra p hite  (PG) is a  hig hly o rie nte d  fo rm o f g ra p hite  mate ria l ma nufac ture d  thro ug h c he mic a l vapo r 

d e po sitio n. Che mic a l va po r d e p o sitio n is a  p ro c e ss by whic h mo le c ule s a re  g rown a to m-by-a to m; fo r PG, 𝑠𝑠𝑝𝑝2 

hyb ridize d c a rbo n a to ms fo rm c o va le nt b o nd s with o the r 𝑠𝑠𝑝𝑝2 hyb ridize d  c a rbo n a to ms to  ma ke  a  fla t, he xag o na l 

struc ture  c a lle d  a  g ra phe ne  she e t. Multip le  laye rs o f g rap he ne  she e ts a re  c o nstruc te d  d uring  the  p ro c e ss, and the  

laye rs a re  he ld  to g e the r thro ug h we a k inte rac tio ns b e twe e n unhyb ridize d 𝑝𝑝𝑧𝑧 –o rb ita ls o f a djo ining  c a rbo n a to ms. 

The  PG e le c tro d e s fro m Pine  Re se a rc h Instrume ntatio n a re  ma nufac ture d  fro m la rg e  pie c e s o f PG a nd  c le a ve d  

e ithe r a lo ng  the  ba sa l o r e d g e  pla ne  (se e  Fig ure  1). 

 

Fig ure  1.Pyrolytic  Graphite  Basal and Edg e  Plane s 

 

Whe n PG mate ria l is manufac ture d into  e le c tro de s, the  po ssib ility a lways e xists that the  c o mp o sitio n may no t b e  

e ntire ly unifo rm o ve r the  e ntire  e le c tro d e  surfac e . Impe rfe c tio ns in the  c he mic a l vap o r de p o sitio n p ro c e ss le a d to  

so me  c o va le nt bo nding  b e twe e n g ra p he ne  she e ts, tho ug h the  numbe r o f impe rfe c tio ns is ve ry small. La rg e r 

diffe re nc e s in surfa c e  c o mpo sitio n a rise  a s a  c o nse que nc e  o f g ra p hite ’ s stro ng  a niso tro py in the  a re a s o f bo nding , 

struc ture , a nd e le c tro nic s. Fo r e xample , e dg e  pla ne  PG mate ria ls und e rg o  he te ro g e ne o us e le c tro n tra nsfe r faste r 

tha n ba sa l p la ne  PG mate ria ls d ue  to  a  la rg e r lo c a l de nsity o f sta te s a va ila b le  fo r e le c tro n tra nsfe r. In a d ditio n, 

impuritie s a t e dg e  pla ne s, e spe c ia lly o xyg e n-c o nta ining  func tio na l g ro ups that sp o nta ne o usly fo rm unde r ae ro b ic  

c o nditio ns, ha ve  a  hig h impac t o n the  lo c a l d e nsity o f sta te s a va ilab le  fo r e le c tro n tra nsfe r.  As a  re sult, the  

vo ltamme tric  be havio r o f a  PG e le c tro de  is known to  c ha ng e  de pe nding  up o n the  tre a tme nt re c e ive d  by the  

e le c tro de  surfa c e  p rio r to  use  (so me  tre a tme nts a re  kno wn to  p re se rve  b asa l p la ne s a nd o the r tre a tme nts intro duc e  

e dg e  pla ne s and va rying  le ve ls o f surfa c e  impuritie s).  

In g e ne ra l, PG e le c tro de s fro m Pine  Re se a rc h Instrume ntatio n a re  shipp e d with a  sub -mic ro n finish ac hie ve d b y 

using  sub -mic ro n a lumina  p owde r.  Give n that the re  e xists a  wide  bo dy 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  surfac e  o f a  PG e le c tro de , so me  re se a rc he rs may o pt to  furthe r 

p re pa re  the  surfac e  o f a  PG e le c tro d e  p rio r to  use . 

Pine  Re se a rc h Instrume ntatio n re c o g nize s that in so me  e le c tro c he mic a l a p plic a tio ns, a  re se a rc he r may re q uire  

mo re  c o ntro l o ve r the  mate ria l use d to  ma nufac ture  a  PG e le c tro de .  In the se  situatio ns, Pine  Re se a rc h 

Instrume ntatio n is usua lly ab le  to  fab ric a te  c usto m e le c tro d e s fro m mate ria l supplie d  by the  re se a rc he r.  Co ntac t 

Pine  Re se a rc h Instrume ntatio n fo r furthe r d e ta ils. 
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Info: 

In light of the  discussion above , Pine  Rese arc h Instrumentation make s no warranty, 

e xpre ss or implied, re g arding the  surfac e  c harac te ristic s, surfac e  c hemistry, or 

surfac e  morpholog y of pyrolytic  g raphite  e le c trodes.  

2. Produc t Use  Wa rning  

Pyro lytic  g rap hite  is a  b rittle  mate ria l that re q uire s additio na l sta b iliza tio n to  ma inta in the  disk-like  shap e  o f a n 

e le c tro de . Fo r this re a so n, Pine  Re se a rc h Instrume ntatio n e nc ap sula te s a ll o f its PG e le c tro de s in e po xy. Pro lo ng e d 

e xpo sure  o f e p o xy to  no n-a q ue o us so lve nts c ause s it to  swe ll a nd  b re ak. The re fo re , PG e le c tro d e s sho uld  o nly b e  

use d  in a q ue o us so lutio ns.  

 

Chemic al Compatibility: 

Pyrolytic  g raphite  e le c trodes are  for aque ous use only. Using pyrolytic  g raphite  

e le c trode s in non- aque ous systems will c ause the  epoxy e nc apsulation to swe ll and 

bre ak. 

Re se a rc he rs a re  wa rne d that PG e le c tro d e s sho uld  no t be  use d a t hig hly o xid ative  po te ntia ls fo r lo ng  pe rio d s o f 

time  (fo r e xample , +2 𝑉𝑉 in 1.0 𝑀𝑀 𝐻𝐻2𝑆𝑆𝑂𝑂4 fo r days) as this may pe rma ne ntly a nd  irre ve rsib ly d amag e  the  pyro lytic  

g ra p hite .  Ele c tro de s d amag e d  in the  manne r d e sc rib e d he re  c a nno t typic a lly be  re pa ire d  no r the ir surfac e  

re g e ne ra te d  thro ug h traditio na l po lishing  me tho d s. 

 

Caution: 

Do not use pyrolytic  g raphite  e le c trode s at highly oxidative  pote ntials for long 

pe riods of time, as this will irre ve rsibly damag e  them. 

3. Pyrolytic  Gra phite  Ele c trode  Ma nufa c turing  Eva lua tion 

Pine  Re se a rc h Instrume ntatio n ro utine ly e va luate s e ve ry p e rma ne nt (fixe d disk) p yro lytic  g rap hite  e le c tro de  as pa rt 

o f the  ma nufac turing  p ro c e ss. Only tho se  that pa ss o ur e le c tro c he mic a l and  visua l inspe c tio ns a re  so ld  to  

c usto me rs.  The  c yc lic  vo ltammo g ram o bta ine d  using  the  e le c tro de  is e xamine d , a nd fe a ture s suc h as the  c urre nt 

mag nitude , pe ak c urre nt a nd  po sitio n, ze ro  c urre nt c ro sso ve r, and  c ap ac itive  hyste re sis a re  e va luate d.  This 

e va luatio n a ssure s that the re  is no  so lutio n le a ka g e  a ro und  the  shro ud/ e p o xy/ e le c tro de  inte rfac e .  Visua l inspe c tio n 

a ssure s that a ny surfa c e  de fe c ts o bse rve d a re  within typic a l limits fo r c o mme rc ia lly a va ilab le  PG. 

3.1 Ele c troc he mic a l Te sting  

Pine  Re se a rc h Instrume ntatio n typic a lly e va luate s PG e le c tro de s in an ae ro b ic  sulfuric  a c id  so lutio n a t ro o m 

te mpe rature ; a  c yc lic  vo ltammo g ram that is fre e  o f re d o x pe a ks (o the r than o xyg e n) is de sire d  (se e  Fig ure  2). A 

c o py o f this te st is p ro vide d  with the  p urc hase  o f a ll p e rma ne nt (fixe d  disk) pyro lytic  g ra p hite  e le c tro de s. 
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Fig ure  2. Pyrolytic  Graphite  Cyc lic  Voltammog ram Te st with a) Basal Plane  and b) Edg e Plane  Ele c trode s 

 

3.2 Visua l Inspe c tion 

All PG surfa c e s must e xhib it fewe r tha n 𝑥𝑥 d e fe c ts whe n vie we d und e r 25x ma g nific a tio n (se e  Fig ure  3). 

  

Fig ure  3. Surfac e  Mag nific ation of a) Basal Plane  and b) Edg e Plane  Ele c trodes 

 

4. Support 

If yo u ha ve  a ny que stio ns a bo ut the  pyro lytic  g ra p hite  e le c tro de s de 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 vide d be lo w : 

4.1 Ema il 

Re ac h us by e mailing  the  e ntire  sa le s de pa rtme nt:  p ine wire @ pine inst.c o m. 

4.2 We bsite  

The re  is a  c o ntac t us fo rm o n o ur we bsite .  The re  may a lso  be  a dditio na l re so urc e s fo r the  p ro d uc ts me ntio ne d he re : 

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

mailto:pinewire@pineinst.com
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