
In

It
pe
El
Re
fr
os
El

Fo
Po
Re
Po
hi
ap
im

Th
be
ko
ko
G
co

T

ntroductio

's very import
erformance th
ectrode in yo
eference Elec
om simple ov
scillation.  Wh
ectrode. 

or Gamry use
otentiostats a
eference Elec
otentiostats.  
igh-performa
ppreciate a Re
mpedance! 

he impedance
e less than 1 
ohm is not go
ohm is unacce
amry Referen
orrected by ch

Testing Pro

Measu

n 

tant for optim
hat the imped

our cell is low!
trode will cau
verloads to po
hen in doubt..

rs, be aware t
are less tolera
trodes than t
The Referenc
nce and high
eference Elect

e of your Refe
kohm.  An im
ood and an im
eptable and m

nce Electrode,
hanging the 

cedure 

uring t

mum potentio
dance of the R
!  A high impe
use problems 
otentiostat 
..check your R

that the Refer
nt of high-im
he Series G 
ce Family is de
-speed and it
trode with a h

erence Electro
mpedance high
mpedance hig
must be corre
 the problem

Porous Glass Frit. 

the Im

stat 
Reference 
edance 
that range 

Reference 

rence Family 
mpedance 

esigned for 
t does not 
high 

ode should 
her than 1 
her than 5 

ected.  With a 
 is easily 

pedan

This 
impe
have
perfo

1. P

2. I

3. A

4. C

5. C

6. S

7. S

nce of Y

procedure ca
edance of you
e EIS capabilit
orm this test.

Partially fill a 
normally us
concentrati
approximat
solution. 

Immerse the t
the solution
capillary, pl
the solution
Luggin. Ma
electrolyte 
to the tip o

Add a high su
rod counte

Connect the R
(green) and
potentiosta
Electrode le

Connect the g
and Counte

Set up a Pote
about 5 kHz
sure that th
versus the o
AC amplitu

Start the scan
less than 10
potentiosta

Your R
E

an be used to
ur Reference 
ty in your elec

beaker with e
se a Luggin ca
on of this ele
tely the same 

tip of your Re
n. If you will b
ace the tip of
n and place yo
ke sure you h
path from the
f the Luggin c

urface area pl
r electrode to

Reference Ele
d Working Sen
at.  (Yes, we sa
eads!) 

graphite rod t
er (red) electro

entiostatic EIS
z and scan to

he applied DC
open circuit p
de should be

n. Make sure t
0 mA. If it isn’
at as soon as p

Referen
Electro

 quickly estim
Electrode. Yo
ctrochemistry 

electrolyte. If y
apillary, the 

ectrolyte shou
as that of yo

eference Elect
be using a Lug
f the Luggin c
our reference

have an unbro
e tip of the Re
capillary. 

atinum wire o
o the solution

ectrode to the
nse (blue) lea
aid the Worki

to the Referen
ode leads. 

 scan starting
o about 100 H
C potential is z
potential (Eoc).
 sufficient. 

that the DC cu
’t, turn off the
possible. 

nce 
ode 

mate the 
u must
 system to

you 

uld be 
ur test 

trode into 
ggin 
capillary in 
e in the 
oken 
eference 

or graphite 
. 

e Working 
ds of your 
ng 

nce (white) 

g from 
Hz. Make 
zero 
.  A 5 mV 

urrent is 
e 



CAUTION: Do not allow the test to run if 
significant DC currents are flowing. Your 
Reference Electrode could be damaged if this 
occurs. 

8. Let the scan run for about a decade in frequency,
then stop the scan and turn off the cell. Note
the magnitude and phase of the measured 
impedance.  

The measured impedance at high frequency should 
be resistive (the phase angle should be near zero).  If 
it is, the impedance magnitude is a good estimate of 
your Reference Electrode’s resistance. If the phase 
angle isn’t near zero, the impedance cannot be 
trusted. 

We have used this test on several electrodes in our 
lab. It gives reasonable results on the Gamry 
Saturated Calomel Reference Electrode (P/N 
930-03) with a Porous Glass Frit.

If the impedance is too high, replace the Porous 
Glass Frit.  Spare Porous Glass Frits are available 
from Gamry (Part No. 955-03, package of 5 frits). 
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