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Overview and quick access

Procedure

= Launch the experiment
= Step 0: Connect instrument and select channel
Step 1: Add Tafel Plot technique
Step 2: Set Tafel Plot parameters
Step 3: Optimize the measurement
Step 4: Set general parameters
Step 5: Launch the measurement
Step 6: Add additional experiments

= |nvestigate the result
= Step /: Read the graph
= Step 8: Analyse the data with Tafel Fit

Find out more

= For supplementary information
= Need help?
= FAQ

Note: Go back to this slide by clicking on the logo on the top left corner
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Step 0: Connect instrument and select channel

B-leedaag-2- 0
- C 't periment loaded o [Selector v | Clshow: | 4 »
onnec -

M @ Load Selfings
INstrument
and select

Cell Characteristics
channel — *

+ = & 3[=

[T

Check out our Getting Started with EC-Lab® tutorial

dedicated to connecting the instrument and selecting

channels.
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Step 0: Connect instrument and select channel

When the
INnstrument
and channel
are selected,
the user can
set the
experiment

) EC-Lab

WSP-300 - 10.11.1.107, channel & - no experiment]

Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals

@@@H‘llﬂ#ﬁ

Devices
+ = % B e
- V5P-300 - 107

S —
Erperiment

Safety/idv. Settings

Cell Characteristics

Extemal Devices

Parameters Settings

+- oslm

I

Mo experiment loaded on current channel
To create an experiment, please select one of the following
actions :

m Mew

@ Load Settings

E-llsenaa -2 8o

oo ]| Lisow: B »

|Status Stopped | Time:

0027 ‘ Ewe 1855V ‘ | A | Buffer 0 | Eoc 1855V | 000 7.228pAh | | Range open

[vsPa00 [2,1011.7.107 [ Chanrel 6 | Amplfier: Nore | Cable : standard | Floating | EIS | 46 O IR0 &

[ong

Undersample: OFf | 21 558 b/s ;L




Step 1: Add Tafel Plot technique

* Click on + to
add a
technigue in

the list Add/remove a technique




Step 1: Add Tafel Plot technique

Empty window:
no loaded technique

Modify mode / Read mode

To move technique
before/after
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tep 1: Add Tafel Plot technique

Select Tafel

plot technique

It is in the
Corrosion folder

Click on OK to
validate

nsert Techniques

Sealch[')”@”

> -1 Recent Techniques
> {Z Electrochemical Techniques
v {= Electrochemical Applications
> @ Batteries Testing
> {cf Supercapacitor
> g Photovoltaic/Fuel Cells
v i Corosi
Ecorr vs. Time - EVT
~/ Linear Polarization Resistance (ASTM-G53)
-/ TafelPlot- TP
Corrosimetry (Rp vs. Time) - CM
Cyclic Polarization - CPol
Cyclic Potentiodynamic Polarization (45TM-GE1) - CPP
Ciritical Pitting Temperature 1 - CPT
Critical Pitting Temperature 2 (ASTM-G150) - CPT2
Depassivation Potential - DP
=/ Potentiodynamic Pitting - Pdyn
Potentiostatic Pitting - PotPit
Electrachemical Noise (ASTM-G199) - ECN
Galvanic Coupling (ASTM-G71) - GalC
Biased Electrochemical Noise - BECN
Zero Yoltage Current - 2VC
Yariable Amplitude Sinusoidal micro Polarization - VASP
Constant Amplitude Sinusoidal micro Polarization - CASP
~/ Evans diagram - EVANS
- Repassivation Potential (JIS0592) - RP
> g Custom Applications

Tafel Plot consists of applying a potential sweep (versus Open-Circuit
Potential (EOC)) to a Tafelian system. The corrosion current (Icorr) and
the Tafel parameters (Ba ,Bc) are determined using "T afel Fit" analysis
tool.

Insert Technique Load from default
| Before [ Safety/idv. Settings  [] External devices
(@) After |Z Cell characteristics

Custom Applications
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Step 1: Add Tafel Plot technique

Search bar
to quickly find the
desired technique

Description of the
settings technique
and associated graph

> -1 Recent Techniques
> {Z Electrochemical Techniques
v {= Electrochemical Applications
> @ Batteries Testing
> {cf Supercapacitor

> 5
vig

@ Photovoltaic/Fuel Cells

~/ Linear Polarization Resistance (ASTM-G53)
-/ TafelPlot- TP

Corrosimetry (Rp vs. Time) - CM

Cyclic Polarization - CPol

Cyclic Potentiodynamic Polarization (45TM-GE1) - CPP
Ciritical Pitting Temperature 1 - CPT

Critical Pitting Temperature 2 (ASTM-G150) - CPT2
Depassivation Potential - DP

=/ Potentiodynamic Pitting - Pdyn

Potentiostatic Pitting - PotPit
Electrachemical Noise (ASTM-G199) - ECN
Galvanic Coupling [ASTM-G71] - GalC

Tafel Plot consists of applying a potential sweep (versus Open-Circuit
Potential (EOC)) to a Tafelian system. The corrosion current (Icorr) and
the Tafel parameters (Ba ,Bc) are determined using "T afel Fit" analysis
tool.

1ased Electrochemical Noise -
Zero Yoltage Current - 2VC
Yariable Amplitude Sinusoidal micro Polarization - VASP
Constant Amplitude Sinusoidal micro Polarization - CASP

/" Evans diagram - EVANS
- Repassivation Potential (JIS0592) - RP

> g Custom Applications

Insert Technique Load from default

| Before
(@) After

[ Safety/idv. Settings  [] External devices
[ Cell characteristics

Custom &pplications




Step 1: Add Tafel Plot technique

) EC-Lab

Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals - |5 %

@@@H|12346

- [VSP-300 - 10.11.1.107, channel 6 - experiment: iscan - technique: Tafel Plot] — O X

Erlldeiaa|Eg-z- B
[selesor. ]| [ Ishow: Hb

@ Tuin to OCY between techniques ]

Bestfortg = [0 h[a0 mn jooooo s

Limit [dE e /i< dERAdt = [50 i /h

Tafel Plot
technique is R et
loaded in the e

technigue list

Experiment

Safetytudy. Settings

Cell Characteristics

from Ej = [-0250 Woowg
to EL = [0.250 Wows

©BioLogic

_
o

over the last [25 % of the step duration
average N = |5 valtage steps
ERange= [ 25v:25Y |||

e e R :c® Feaslativ = FE0ud

[/t~ 100 v / 600 ms]
[4EM ~ 500 )

Enternal Devices

Parameters Settings

Correspondin
Tafel Plot

| I b
parameter '
settings
appear
‘Statu: Stopped | Time  0:01:27 | Ewe 1655V | | 04 | Buffer 0 ‘ Foc 1856V | OG0 7.228p4h | | Range open

|VSP300 [JL 10110107 | Chamnel6 | Ampliier: None | Cable :standard | Grounded | EIS | ARG =] Modify mode [a [oo Undersample: O |21 630b/s 0L
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Step 1: Add Tafel Plot technique

General parameters

Technique parameters

g) EC-Lab ~ 7P-300- 10.11.1.107, channel 6 - experiment: iscan - technique: Tafel Plot]
= Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals

5’@@UE12345

B-ldemiaa|g-2-| 0=

Devices [ Tum to OCY between technique

L5k - Restiortg = [0 hfz0 mn [poooo s

|Selactnr VH Shaw : { V‘ 400 »

& V5P-300 - 107
Limit |HEye /dtl <dERAdt = ED mivh

Becord every dEwe B = In i
ordtp = IW,DUUD ®

Scan Eye with dEZdt = 0000
E Rperiment from Ej = |VU,250 Vs

r; Saletyady. Settings to EL = IU,25U Vows

L b Cell Characteristics Becord
aver the last |25 % of the step duration
Extemal Devices

e average N = |5 voltage steps

EFRange= |25V 25V ~][.-]

5
g - ki + Reasokain = 18wl
e = o |

[dE /et ~ 100 p # 600 ms)
(dEN ~ 500 1)

L I s

You can display the description of the settings by clicking

on the [&] icon.
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Step 2: Set Tafel Plot parameters

g) EC-Lab ~ 7P-300- 10.11.1.107, channel 6 - experiment: iscan - technique: Tafel Plot]

= Experiment Edit View Graph Analysis Tools Config Windows Help 8 Manuals

I BEBW | 123 4]
Set tR to Ob-tQ I n Devioas '@ [ Tun to DCY between techniques |1 - j’M& TR & |- B
EVT +-% 0 [Saocm. ]| Clsvon: B4F »
& V5P-300-107 Restfortp = I[]_ hlg[]— mn W ¥

Limit [dEe /di<dERAdt = [0 mv/h E .,
Record every dEwe g = [0 m¥ 1 E

dE
di

Experiment or dtn = |1 ,000 D $

Safety/idv. Settings EVT
Cell Characteristics
Extemal Devicas scan Ewe WIth dE,dt = I1D'DUU !E\i}fﬂj\l !
Parameters Settings from Ei = I‘D,ZEU Voovs Eoc e
1 *1
+ - 38 o EL = 0250 ¥ W
- o L 0'250 ks E_o_c—v :,;{:
Record ¢ v;
over the last |25 % of the step duration
average N = |5 voltage steps
P IT N ERange= |-25V;25V vl
Fesataivr = 1R uy
Bandwidth = g v
(dEAdt ~ 100 ¥ / 600 ms)
[dEN ~ 500 p¥)

Note: Set limit in time or
. oy .
until stabilization of
| Status Stopped | Time 0:01:27 ‘ Ewe 1855% I DA Eoc 1.855% | G- 7228 pAh | | Range open
voltage _ , _
[vsPa00 [L1011.7.107 [ Chanrel 6 | Amplfier: Nore | Cable: standard | Grounded | E15 | ARG O [T & 0o Undersarple: OF |21 8476/ L

Buffer 0
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Step 2: Set Tafel Plot parameters

g) EC-Lab ~ 7P-300- 10.11.1.107, channel 6 - experiment: iscan - technique: Tafel Plot]
= Experiment Edit View Graph Analysis Tools Config Windows Help 8 Manuals

’@@@H‘1134|T

S et Ei O n d E L t O Devices @i Turn ta OCY bebween techriques | A1

+ = % B e
. 5 VSP-300 - 107 Restfortg = I[]—' hE[]— mn IU,UUUU s
deflﬂe VO|tOge Limit |dEye /dti<dERZdt = [50  mv/h

rO m p Record every dEwe B = [0 i
E vperiment or dtR = |1 ,000 D s

Safety/idv. Settings

Cell Characteristics
Scan Eye withdEZdt = [10000 !men v

Extemal Devices

Parameters Settings flom Ei = I‘D,25U V WS, EOC V]
- g -
Set dE/dt to O R X

I Record <> v
d e fl n e VO | t O g e over the last l[2;:]'/. of the step duration
S We e p average N = [§ voltage steps

B-ldemiaa|g-2-| 0=
[Selector. ]| [ Ishow: HFb >

P IT N ERange= |-25V;25V vl
Fesataivr = 1R uy
I Range = Auto Vil
Bandwidth = g v
(dEAdt ~ 100 p¥ / 600 ms)
[dEN ~ 500 p¥)
| Status Stopped | Time 0:01:27 ‘ Ewe 1855% I DA Buffer lD=I Eoc 1.855% | G- 7228 pAh | | Range open

[vsPa00 [ AL 1011.1.107 | Channel & | Ampifier: None | Cable: standard | Giounded | EIS | ARG =1 Modify made [a 0.0 Undersample: OF | 21 8847872 0L
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Step 2: Set Tafel Plot parameters

Bestfortg = [0 h[3 mn 00000 s

Define E, E| versus voltage of: Lik v AlclEpe - 5 v
= Ref: the reference g
electrode R

So B v dEr < o0

= Eoc: open circuit voltage ol P
= Ectrl: the previous o EL - Wv‘ \

controlled voltage, if a —
: . d Record -I v
tT%cfglngqlgte s set before the vt 5 o i
average N = |'5__' vo&gggste_ps

= Emeas: the previous ERange= [25V:25Y v |lu
measured voltage, if a el
technigque is set before the (Range = [su0 ][}
Tafel plot et e

(dE#dt ~ 100 ¥ / 600 ms)
[dEN ~ 500 pv)

Set E. and E, vs. Eoc to polarize from corrosion potential (EVT).

¥

A\ e
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Step 3: Optimize the measurement

g) EC-Lab ~ 7P-300- 10.11.1.107, channel 6 - experiment: iscan - technique: Tafel Plot]

= Experiment Edit View Graph Analysis Tools Config Windows Help 8 Manuals
1 BEGSE 12 3 4 |T
E ROngef IS the Devices '@ [ Tum to OCY between technigues ?[ ";‘I-.‘l”gl Ej 9\%| %' §'| ‘
g - T i R ~ ’—
rdnge O & YSP-300 - 107 Restfortg = lg_hE[T mn Ws = [ Hd i
ex eCted Limit [dEe /di<dERAdt = [0 mv/h E,,
VO tCI g e Record every dEwe B = [0 my ]

Eperiment ordtp = r—_— $
EI O n d E L h G Ve to S aletystdv. Settings i i

beinthe k kit Scan Eye wihdE/dt = [i000  m/mn v |

Extemal Devices

RO nge Parameters Settings flom Ei : -0‘250 V kg @J !
.+ - 3|5 to EL = [0,250 Vovs. @ A

dE
di

< 1-TP
Record ¢ v;
over the last |25 % of the step duration
a average N = |5 voltage steps
P IT N ERange= |-25V;25V vl

Sesatan = JEY

Bandwidth = g v

(dE#dt ~ 100 p / 600 ms)
(dEN ~ 500 pv)

o E chgebl’l]gs -}F}O be Ols nOrrOW | |Status Stopped | Time 0:01:27 ‘ Ewe 1855V ‘ | 0 | Buffer 0 | Foc 1855V | 000 7.228pAh | | Range open
gégggéls gh tlt e resolution [vsPa00 [2L10117.107 [ Chanrel 6 | Amplfier: Nore | Cable: standard. | Grounded | E15 | ARG O 0Tl & 0.0 Undersample: OF |21 8476/
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Step 3: Optimize the measurement

| Range is the
range of
expected
current

Autorange is
available

£Autorange is recommanded
when current range is
unknowned.

&) EC-Lab

~ 7P-300- 10.11.1.107, channel 6 - experiment: iscan - technique: Tafel Plot]

= Experiment Edit View Graph Analysis Tools Config Windows Help 8 Manuals

’@@@H‘1134|T

Devices

+ = T B e

| @ T to OCY bebween techniques .-H-l.

<9 WEP-300 - 107

Erperiment

Safety/idv. Settings

Restfortg = [0 h{30 mn [D0000 s
Limit IdE e /di<dERZdt = [0 mv/h
Record every dEwe g = [0 m¥

ordtg = 10000 s

Cell Characteristics

Extemal Devices

Parameters Settings

T 1-TP

# = T3 =0

PO

Scan Eye withdE/dt = [ig00  mV/mn v
from Ej = |-D,25EI Vo ws Eoc v]
to EL = IU,ZSU Vs, E?_c v

B-ldemiaa|g-2-| 0=

oo | o B <P »
Fre
3 E

dE
di

Becord <> vi

over the last |25 % of the step duration
average N = |5 voltage steps
E Range = | 28Y:28Y

|
< Fasabativ = 1804y
| Range = @ v]

Bandwidth = E v [

(dE#dt ~ 100 p / 600 ms)
(dEN ~ 500 pv)

Status  Stopped

Tine 0.01:27 ‘ Ewe 1855V

| O& Buffer 0

Eoc 1855V | 000 7.228 Ak | | Range apen

[vsPa00 [L1011.7.107 [ Chanrel 6 | Amplfier: Nore | Cable: standard | Grounded | E15 | ARG O [T &

0.0

Undersample: OFf | 21 847 b/s ‘L
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Step 3: Optimize the measurement

g) EC-Lab ~ 7P-300- 10.11.1.107, channel 6 - experiment: iscan - technique: Tafel Plot]

X
Adj u St bO n d Wit h '@Bglgt;mt‘ V\lew lGrazh ;nﬁs Tools Config Windows Help 8 Manuals = i

to I I IO ke Su re Devices @ [ Tum to OCY between technigues .-H-l. v‘ '%’u%{l Ej @\ a’| ggj - ﬁ ,| ‘
+-%0s o]

thOt the ® VSP-300-107 HLS”OIIR = IU—'hEU— mh W S
pOtentiostot Limit IE e /di<dERZdt = [50  mvth
controls the cell S

in stable and fast | .. 2o

WO y Cell Characteristics m Ewe with dE,dl 2 10'000 !i?gf’gﬂ =>

Extemal Devices

Parameters Settings flom Ei = I‘D,25U V vs. F__—V]
+ - +s [0 o EL = 0250  V vs Eoc v &

T 1-TP

Becord <> vi

over the last |25 % of the step duration
average N = |5 voltage steps

P IT ERange= |-25V;25Y V1]
Fesataivr = 1R uy

| Range = {Aul—v]
a Bandwidth = lﬁ vl

(dEAdt ~ 100 p¥ / 600 ms)
[dEN ~ 500 p¥)
£ Set medium bandwidth to start
| |Status Stopped | Time 0:01:27 ‘ Ewe 1855V ‘ | A | Bufer 0 | Foc 1855V | 000 7.228pAh | | Range open
8_med|um fOI’ essentlal [vsPa00 [L1011.7.107 [ Chanrel 6 | Amplfier: Nore | Cable: standard | Grounded | E15 | ARG O [T & 0o Undersarple: OF |21 8476/ L

S-medium for premium
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Step 3: Optimize the measurement

Adjust current
averaging and
measurement

/

Voltage step
dE

Ewe

A

Note: dE is dependent on potential
resolution

£ Set to 25% to cut first current
value points and mainly
measured Faradaic current.

N =5 voltage steps allows to get
smoother data

&) EC-Lab

- [WSP-300 - 10.11.1.107, channel 6 - experiment: iscan - technique: Tafel Plot]

= Experiment Edit View Graph Analysis Tools Config Windows Help 8 Manuals

’@@@H‘1134|T

Devices

+ = T B e

<9 WEP-300 - 107

Erperiment

Safety/idv. Settings

Cell Characteristics

Extemal Devices

Parameters Settings

+- oslm

T 1TP

PO

i @ FA Tumn to OCY between techniques ?[

Restfortg = [0 h{30 mn [D0000 s
Limit [dEe /di<dERAdt = [0 mv/h
Record every dEwe g = [0 m¥

ordtg = 10000 s

Scan Eye with dEZdt

n
g
2
o
2
-
2
=Y
<

from Ej |.0,25c| Vo ws Eoc v

B-ldemiaa|g-2-| 0=

oo ]| Lisow:

40 | 2

Q to EL |c|,250 Voovs E?_" v
Record ¢ v;

over the last |25 % of the step duration
average N = |5 voltage steps

E Range = | 25V;25Y v | l:]
Fesataivr = 1R uy

Auto ag

| Range

Bandwidth = g v
AdEZdt =~ 100 p / 600 ms)
(dEN ~ 500 pv)
Status Stopped | Time 0:01:27 ‘ Ewe 1855% I DA Buffer 0 Eoc 1.855% | G- 7228 pAh | | Range open

[vsPa00 [L1011.7.107 [ Chanrel 6 | Amplfier: Nore | Cable: standard | Grounded | E15 | ARG O [T &

0.0

Undersample: OFf | 21 847 b/s ‘L
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Step 4: Set general parameters

g) EC-LabV1™ 7"~ ° 7 7P-300- 10.11.1.107, channel & - experiment: iscan - technique: Tafel Plot]
=& %

Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals

Add information |:=su .. F—
Devices e - @ ¢ - 3.
and comments FEDNE esres) : o] Lo I <P

about the cell R '

L
E Rperiment Electrode surface area [4] (o ool

Safety/idy. Setfings | Characteristic mass 0,001

Wolume: [V) 0.0m
Cell Characteristics
External Devices Battery Corozion — Materials

Parameters Settings Equivalent "weight 0,000 g/eq.
= 3 E| Density 0,000 afem3
W e

Feference Electiode l}
‘ [unszpecified) ~ ‘ El

Offzet potential ws. Mormal Hudrogen Electrode: 0,000

PO

| |Status Stopped | Time 0:01:27 ‘ Ewe 1855V ‘ | A | Buffer 0 | Foc 1855V | 000 7.228pAh | | Range open

Note: Al.l this informqtion [vsPa00 [2,1011.7.107 [ Chanrel 6 | Amplfier: Nore | Cable: standard. | Grounded | E15 | ARG O 0Tl & 0.0 Undersampie: Off
is store in the data file

218230 L
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tep 4: Set general parameters

Dedicated

corrosion section

(Save your sample
characteristics in a
template)

Values are used for
Tafel fit analysis

EEC-LabVI” T T

~7P-300- 10.11.1.107, channel 6 - experiment: iscan - technique: Tafel Plot]

Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals

’@@@H‘11345

Devices

+ = T B e

<9 WEP-300 - 107

Erperiment

Safetysidy. Settings

Cell Characteristics

Extemal Devices

Parameters Settings

# = &3 [

Cell Description

Electrode material ‘ |

Initial state: ‘ |

Electralyte ‘ |

Comments

Electrode surface area [4] (o ool
Characteristic mass 0,001
Yolume: (V) 0.001

Battery Corosion  Materials

Equivalent *eight 0,000 g/eq.
Dengity 0,000 g/cm3

==

i

=

Wa -2 BE

Cell Characteristics

Template g = @

Mame |Fe |

Battery
Li2FeSi04 18650
Li2FeSi04 26650
Li2FeSi04 coincell
LiCo02 183650
LiCo02 26650
LiCoO2 coincel
LiFeBO3 18650
LiFeBO3 26650
LiFeBO3 coincell
LiFePO4 18550
LiFePO4 26650
LiFePO4 coincell
LiFePO4F 18650
LiFePO4F coincell
LiFeS0O4F 18650
LiFeSO4F 26650

Cell Description

Electrode material | Iran |

Initial state | |

Electralyte | |

Camments

Electrode suface area [4) |1 0on Chif v

Characteristic mass I
1P Reference Electrode LiFeSO4F coince| 100000
l}r‘ LiMn204 13650 Wolume V] ID,DD‘]
[lanspectied] Y [ LiMn204 26550
Offzet potential ws. Mormal Hudrogen Electrode: 0,000 Battery Canasion Materials
Equivalent \Weight I2?'920 gleq.
Density I?'gm gfcm3
| |Status Stopped | Time 0:01:27 ‘ Ewe 1855V ‘ | A | Buffer 0 | Foc 1855V | 000 7.228pAh | | Range open
[vsPa00 [, 10111107 | Channel & | Ampifier: None | Cable: standard | Giounded | EIS | ARG =1 Modify made [a 0.0 Undersample: OF | 21 523872 0L
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Step 4: Set general parameters

g) EC-Lab ~7P-300- 10.11.1.107, channel 6 - experiment: iscan - technique: Tafel Plot] ol m] *

Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals =]

BESE
SO fety O n d Devices 1 :aletySL\mit: G Fitering - f’l“% & & | 5% - |

Ad VG n Ced im0 [ Ewe max pooooo Soken ]| Isteus Vi U
@ VSP300 - 107

[] Ewe min 0,000 00 Y e

L]
t t Cim [Do0000 ma O Flaating
e I n S G r e Cia-Gol 0,000 00 mé.h (®) Grounded
[Dénalog N1+ | max ~ ID,UUD oo Y

°
Ultra Lows Current Option
~ 0,000 00
available here Dt (] v

- " [ Da ot start on E overload Deefinition of high speed value

depends on the cument range used.
Safety/Adv. Settings Record
Faotential control

[JEcer
Cell Characteristics [ E merguad b T =
. [ Analog N1 4
Extemal Devices [l Analog IN2A Ecell = Ewe

Becord extermal devices on Analag INS
[1E15 quality indicators

Parameters Settings

+ = +a[s

1-7P
Electiode Connections [1ata Process
Modify on disconnected cells only | [ Orline test export Configure
Orie v £4
[ Smaoth on [0 points
0 Cieate one data file per loop
| [linked techniques only]
Cycles definition
(®) Charge/Discharge
' H— N m (O) Discharge/Charge
Default
. . . S
.
Note: This windows is
different for the
ESS nti | n | Pr iu | |Status Stopped | Time 0:01:27 ‘ Ewe 1855V ‘ | A | Buffer 0 | Eoc 1855V | 000 7.228pAh | | Range open
E :I :I E I I l I I I [vsPa00 [ AL 1011.1107 | Channel & | Ampifier: None | Cable: standard | Giounded | EIS | ARG =1 Modify made [a 0.0 Undersample: OF | 21 684872 0L

instruments
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Step 4: Set general parameters

Floating connection

avoid ground loop
(only available for
Premium potentiostats)

CE to ground enable
multielectrode
experiments

Erperiment

Saletp/Ady. Settings

Cell Characteristics

Extemal Devices

[Dénalog N1+ | max ~ ID,UUD oo Y
[Jénalog N2 | max ~ 0.000 00 W

[ Do nat start on E overload

Ultra Lows Current Option

High speed scan

Drefinition of high speed value
depends on the cument range used.

Record

[JEcer Patertial control

[ Energpsiss h = T
[ Analog N1 4 ——

[ Analog IN2A cell = Ewe

Parameters Settings

# = &3 [

=) EC-Lab 1= [W5P-300 - 10.11.1.107, channel & - experiment: iscan - technique: Tafel Plot] X
~ Experiment Edit View Graph Analysic Tools Config Windows Help & Manuals =]
BEEd ‘ e e a6
e ST Filtering v‘éggjqqug-ﬁﬂ‘

= roimm e
SRR i :
s [ Ewe max 0.00000 [eector. ]| L Ishon S v
<& V&P-300 - 107 OEITTE
[ Ewe min ! W T
CIn |D,DUD 1] mé O Flaating
Cia-Gol 000000 mih ® Grounded

1-TP
Electiods Connections [Cata Process
Modify on disconnected cells only | [] Orline texst export Configure
[IFiter 7 Edit
CF o ground [ smocth on Jo poris
| Cieate one data file per loop
52 [linked techniques only]
Cycles definition
T g% (®) Charge/Discharge
' H— N m (O) Discharge/Charge
Default
| |Status Stopped | Time 0:01:27 ‘ Ewe 1855V ‘ | A | Buffer 0 | Eoc 1855V | 000 7.228pAh | | Range open
[vsPa00 [ AL 1011.1107 | Channel & | Ampifier: None | Cable: standard | Giounded | EIS | ARG =1 Modify made [a 0.0 Undersample: OF | 21 684872 0L
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Step 5: Launch the measurement

Click on > to
launch
experiment

Note: All the settings may be
changed during the
experiment (Modify on the fly)
except Irange, Erange and
bandwidth

g) EC-Lab i - [WSP-300 - 10.11.1.107, channel & - experiment: iscan - technique: Tafel Plot]

= Experiment Edit View Graph Analysis Tools Config Windows Help 8 Manuals

’@@@H‘11346

Devices | @ [ Tum to OCY between technigues ,T‘l]
L5k - Restfortg = [0 hpo mn [poodo s

& VBP0 - 107
Limit |HE e il < dERAdt = [ED b

Fecod every dEwe B = | it
ordtg = IW,DUUU &

Scan Eye wih dE/QE = [lo000

Erperiment from Ej = [0.250 Woows,

Saletyady. Settings to EL = IU,25U Vows -_Euc ~
Cell Characteristics Fecord

aver the last |25 % of the step duration

average N = |5 voltage steps
Parameters Settings
: ERange= [26v:25%  ~| ..

# = &3 [ Bt = JTb

[dE Adt ~ 100 pv # 00 ms]

Extemal Devices

B-ldemiaa|g-2-| 0=

oo ]| Lisow: B »

(dEN ~ 500 V)
| |Status Stopped | Time 0:01:27 ‘ Ewe 1855% | | 04 Buffer 0 | Foc 1855V | 000 7.228pAh | | Range open

[vsPa00 [L1011.7.107 [ Chanrel 6 | Amplfier: Nore | Cable: standard | Grounded | E15 | ARG O [T &

0.0

Undersample: OFf | 21 847 b/s ‘L




Step 5: Launch the measurement

Load techniques with same
settings using a .mps file
created when launching the
experiment

Stop experiment

Status of experiment is

displayed (Stopped, Paused, _
Relax..) | Status Stoppe

O
(o)
[}

—

9

a

©

N
(0,
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Click on +
button to
add more
techniques

Order of
execution
appears in
the
technigue list

Step 6: Add additional experiments

Cell Characteristics

o
=
=

Parameters Settings

Extemal Devices

Parameters Settings

=Nt D =l

o= D=0

e 1 ZIR
e 2B
;:¥,SSP Bl """ 3 CASP 3004 /2 5]
b 4 WASP EN ~ 1.5 m¥)
- 5 TP
P I N MY

P I N M

@ EC-Lab - [WSP-300 - 10.11.1.107, channel & - experiment: <no name> - technique: 3/5 Tafel Plot] *
Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals = =] e
BE & | 12 3 4 ’s_
Devices @ [ Tum to DOCY between techniques 17 v| "I" er‘l EZ:E @k @'\| ’éﬁ - % v| |
rorew Resifortp = [ hfa0 mn 00000 ¢ [eector. ]| shon Hae
""" @ /5F-300-107 [ LT O O m— 02
Fis .
S afetplddy, Sethings
S Cell Characternistics ]
Experiment i ~
Safely/bdy. Selings External Devices v~

|Status . | Time . | Ewe . | . | Buffer . | Eoc | o

| | Range | Rc | Tech

vspa00 [ETHEER | chenrel6 | Ampifier: None | Cable: standard | Grounded | E15 | aRs O [T &

|D, ] | Undersample: Off | 0 bis ;_L
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Step 6: Add additional experiments

@ EC-Lab - [W5SP-300 - 10.11.1.107, channel & - experiment: <no name> - technique: 5/3 Tafel Plot] - O X
= Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals = =] e
b & | 12 3 4 ’T
Devices BA Tum to OCY between techniques 7 ‘ v| u{‘l E::E Q Q| ’éﬁ - % v| |
- Insert Tech s x
i = Filied Restfortp = |D hlﬁ o |D,UDDD . nsert Technique:
----- @ YSP300- 107 " seechD] [z 12l
Limit [ ye /i< dERAdt = F0 mih S Recent Techriques 8
Becord every dEwe R [ 0 i T Vet e
ordtg = om0 5 | R it s
[ @Te:hmquel}ullder
v ﬁl Ohmic Drop Determination
Scan Eye wihdEZdt = fiogo) o Femperaie P 2R
Experiment from Ej = [-0,250 Vovs N BF_hlej:—t‘-ruih;:::l::::u:élnilnuns
Safety/bdy. Setings wEL= oz Vo P o by o
N Record iy el i
Cell Characteristics negord woltammelric response. The best way to determine the
aver the last |25 % of the step duration %’éﬁ"sﬂﬂéﬁt‘?LTS#??‘?Q;&TCTQ?».'éez"fnrmtei'ﬂ.r'.'."cﬂidgﬁgi the
External Devices possibilty to determine the solution resistance Fu for ane high
average N = |5 valtage steps o e ecmene ik v 85 of e
Parameters Settings Riu measured value in order to avoid oscillations of the instrument.
F = T3 ,»?s\mxw R
Can be used to determine r®) 2" o
) 2- E:gp Bandwidth =
and compensate ohmic drop 0 uner
LilsoTe (dEAdt~ 300 v /2 5)
(dEN = 1.5m] .
Insert Technique Load from defauit Custom Applications
g 2::re E sj?;ii;:;?:gs [#] Extemal devices
h H’ [ N
You can save personalized protocols to technique list with
(in the main bar menu Experiment)
A and find it under Electrochemical Application - Custom
. App| Ications E My protocol - EVT+CASP+YASP+TR
Impedance techniques must :
Status . Time . Ewe Buffer . -
be performed before Tafel
vspa00  [[ETHEEl | chemnel6 | Ampifier : None |Eable standard | Grounced | £S5 | amc O [N 2 [oo [ Undersample: 0ff | 0bss i

Plot
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Step 7: Read the graph

@ EC-Lab - [WSP-300 - 10.11.1.107, channel & - experiment: <no name> - technique: 3/5 Tafel Plot] — O *
= Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals = =] e

i~ 1 BEEE | 125 s
Qerth IS. = SRIEITN S ECNCUE R 2
displayed in o
real time e

AH10_LP iren corrosion bis.mpr
— Bwe vz, =l=

015

Data are /
saved in.mpr /

L]

file 3

o -03
z
W

-035 /
0.4
-045
] a0
<I>/mA
Tech
| Undersample: Off | 0 bis ,{I;
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Step 7: Read the graph

Browse though the graph
(Filter, Scroll, Cursor, Selection,
Zoom +, Zoom -, Autoscale)

Modify the graph
(Selector, graphic properties,
representations)

) EC-Lab

&Experi ent Edit View Graph Analysis Tools Config Windows Help & Manuals

i B H|1234|T

L]
|

-

G e T

o .

%Iv}(‘vm |Ewevs.| ~ Show : ~ ‘|D »

-016

Ewe/V

EIRE-

-0.22

-0,24

-0.26

028

032

-0,34

036

0,38

-0,42

0,44

Ewe v t

Resistance vs. t

L P iron corrosion bis.mpr
v g, =l

02

-0,3

04

-0,003

0 0,005
<I=/mA

0o

‘ ‘Status Stopped | Time 0:01:29 ‘ Ewe 21434 ‘ | 04

| Buffer 0O | Eoc 2143V ‘ 000 5423nbh ‘ |Range open

| WSPa00 | 1011107 | Channel 6 | Amplfier:None | Cable: standard | Floating | E15 | aR6 O [[IEETNd 2 |20%:3, 00973

Underzample; Off

21 558 bis
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Step 8: Analyse the data with Tafel Fit

Change
representation
to logl|l| vs. Ewe

) EC-Lab - X
@S&periment Edit View Graph Analysis Tools Config Windows Help & Manuals - 8 x
bEd B ‘ o aaalic
B | e DT 8 S| BE Y % | BRI Joullvs Ewe [Mil [ Ishow : v 4f »
AH10_LP iron corresion bis.mpr
— log (|=l=[) v=. Ewe
<
E
-
v
@
a2
i |
T T T T T T T
0,45 04 0,35 03 0,25 0z 045
Ewe/V
‘ |Status Stopped ‘ Time 0:01:29 ‘ Ewe 2143V ‘ I 04 ‘ Buffer D ‘ Eoc 2143V | 0-0a 5433 rdh ‘ |Range open

|VSP300 | L 10011107 | Channel6 | Amplier: None | Cable: standard | Floating | E15 | a6 OF (YIS & |03z

Underzample: Qff

21594 bls
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Step 8: Analyse the data with Tafel Fit

) EC-Lab - O b
@ Experiment Edit View Gra Anan;sl Tools Config Windows Help & Manuals - &8 X
P P 9 P
. . :
© Analyse with LT :
s P General Electrochemistry 4 =
v| i (| - show : | R R >
—I— o | J'Q - Q Q' & «™ Electrochemical Impedance Spectroscopy *»
Ofel Flt @ Batteries > o
Photovoltaic / Fuel Cells y o O EOTORtON i D
=) vs. Ewe
Supercapacitor 4

24 S — T |
~ # RpFit.. F3 /

B  Show Analysis Results...
& Corr. Sim...

254— . VASP Fit...
I1¢ CASP Fit...
fidh Electrochemical Noise Analysis... F9
3
Hf  Process Data (Cycles, R, QCM mass...)... Ctrl+F1
Polarization Resistance... Ctrl+F6

35 \\ i) Multi Pitting Statistics... Ctrl+F7
D EC-lab .o - O X
@ Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals - |8 %
. BEBW [ 123 4]c |
Note: Analysis is e eER [ REX] BE|ldnie ] se L b
G VO i | O b I e e it h e r i n t h e 23 :::::ral Electrochemistry : h corrosion bis.mpr
m G i N too | bo r Or O S G nf"'\ Electrochemical Impedance Spectroscopy  » [¥S-EWe
. Batteries 4
Shorcut IN the ngI ph bor 2T Photovoltaic / Fuel Cells ’
or with Fé ™ e

" . . o- | . . . .
L Did you know? Corr Sim (available in Analysis - corrosion) is a powerful
A corrosion simulation. It can be used as a learning tool.
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Step 8: Analyse the data with Tafel Fit

) EC-Lab) - ] x
1{325 Experiment Edit View Graph Analysis Tocls Config Windows Help & Manuals - 8 x
S | BEBHE 1 2 3 4 |T
et SOmp e v| $$}|§|'ﬁ’ 'ﬂ|§§ﬁv}(‘v| ||Iogll|vs.Ewe |\T£L Show : e »
VO | u e S ( If n Ot AH10_LP iron corrosion bis.r "nf" ‘i’afEI Fit - BiO'LOgiC l X
. — log (|=l=[) v=. Ewe StOp Mimmlze On
provided Fer e
. [tooo iterations Default
before in cell ==
254
characteristics) e
[ lcor : 0,254 ud
MBa: |111,009 mY
i MB.: [33.818 my
: x 1217 71
2 XN 0100318
z CIT 393005
s E quivalent
e FTan oten
=] Density : |?,8?4 a/cm3
Surface area : IIJ,D31 crf
Eorog
s ae: 0105301 [mmpy v
) ITaft{(ﬁt | Stern fit Stop | Copy l lCIose |
.n,las .o|,4 .o,las " 0;3 0,25 0z -D-,'1_5

Stetus Stopped | Time 0:01:29 ‘ Ewe 2143V ‘ I 04 Eoc 2143V | 0-0a 5433 rdh ‘ |Range open

Buffer 0

|VSP300 | L 10011107 | Channel6 | Amplier: None | Cable: standard | Floating | E15 | a6 OF (YIS & |03z Undersample: Off 21634 bis L
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Step 8: Analyse the data with Tafel Fit

) EC-Lab) — m] X
1{325 Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals -8R
Click on Tafel 2602 ] sl —
. v| + ubl;::i‘@ﬂ' B - Xv| Hloglllvs.Ewe VH Show : | \{14’0—)
F I t to CO | C u | O te log (|<1>|) vs. Ewe _‘ﬂu Tafel Fit - BiO'LOgiC X
— AN10_LP iron corrosion bis.mpr # — AN10_LP ir S mp Minimize On

ﬁ_e-_Zfl— relative error —

[tooo iterations Default
Results

[ Econ:  [325833  mV

Icor : 0,254 ud

M B, [117,008 i

B [s3818 mY
2

X 1.217 71
X/ JI;T 0100318
21T 393005
E&g;ﬁfnt W aleq.
o D . | | Density : r?_s?al_ g/cm3
Surface area: W‘l_ cné

i | | | Corrosion |
B rate : 0,106 301 | mmpy V‘ Iy

log (|<1>/mA])

Note: xx_tafel.mpp

temporary file is sl | 1 flefpae || [stemfe] (S [Comy | [dose ||
generated. It can be s %
Soved as a .mpl’ f||e I"s:atus Stopped | Time :01:29 | Ewe 2143V | I 04 | Buffer 0 | Eoc 2143V | GQo 5433nAh | |Range open

| VSP300 | L 10.11.1.107 | Channel 6 | Ampliier: None | Cable: standard | Floating | EIS | ARG ﬁ] a |-0.253, 5.5 Undersample: Off |21534b/s AL
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Step 8: Analyse the data with Tafel Fit

A simulated Tafel graph
can be displayed if
experimental curve is not
« tafelian enough »

) EC-Lab) — m] X
1{325 Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals -8R
Bl = ‘ LT e |T
Bl b bR X | B R [oovsEne V]| Clshow: Hab >
1og ([<I>]) vs. Ewe -y”‘ Tafel Fit - Bio-Logic
— AN10_LP iron corrosion bis.mpr # — AN10_LPiro Stop Minimize On
1 [e-20 relative error =
[tooo iterations Default
4 Results
[ Ecor:  [325833 mt
Icor : 0,284 ud
1 MBa: |111,009 my
B [33818 b
g x 1217 71
g - xzf w)i;f 0,100 318
g Y 3,930 05
- 4 Equivalent
! weight : |2?,923 aleq.
Density : 7.874 a/cm3
Surface area: IEI,031 crf
Corrosion ;
Tae ‘0.105 301 | mmpy V‘ iy
| || ] (5 [ (e
-045 -DI,4 -0 ,135 -03 -0,25 -0,2 -015
Ewe/V
HStatus Stopped | Time 0:01:23 | Ewe 2143V | I 04 | Buffer 0 | Eoc 2143V | 0G0 5433ndh | |Range open

|VSP300 |4 10.1.1.107 | Channel6 | Ampifier: None | Cable: standard | Floating | E15 | aRG o |CINTTENT =

|-0.253, -5.55 Undersample: Off

21534 b/s




Step 8: Analyse the data with Tafel Fit
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D EC-Lab - O %
@S Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals wil| SN i9€
Save the results 866U [1 25 a]e
. B v| b o II& A& X | B R [oallvs Ewe v]| Clshow: | CRET »
W I t h (| *Sans titre - Bloc-notes - O X
Fichier Edition Format Affichage Aide rrosion bis_tafel.mpp
CO / O Ste —== Tafel fit (03/21/24 11:38) ===
N e results: e
Ry " (x) Ecorr = -327,801 mV , 1 —
\'”‘-».. (x) Icorr = 0,322 uA of™ Tafel Fit - Bio-Logic X
‘*'w.,\ (x) beta ¢ = 85,742 mV Stop Minimize On
251 —a] (x) beta a = 117,511 mV ~ [ie20 relative error I
Chiz = 0,167 614 [1000 iterations Default
Chi / sqrt(N) = ©,037 373 5 i
-3+ o Chi2 / I2 = 2 269,88 -
equivalent weight = 27,923 g/eq. R Econr- el
density = 7,874 g/cm3 Bl 0322w
351 _ surface area = 0,031 cm? - &Ba: 17511 mv -
corrosion rate = 0,120 524 mmpy MBe 85742 mv
3 i 0167 614
E 4] . XNV 0037 3735 -
z 2T 226988
Equivalent
_g psdll / weight : I27,923 a/eq. |
ey Density : |7,374 a/cm3
I Surface area: IIJ,IJ31 cnf
Corrosion —_—
54 = — rate: 0,120 524 mmp}:‘ B
Tafel it stop | \
554 - . s
T
6 |
T ! T
-0,45 2 -0,25 -015
Ln 14, Col 1 100%  Windows (CRLF) UTF-8 -
HSta:us Stopped | Time 0:01:29 | Ewe 2143V | | 04 | Buffer 0 | Eoc 2143V | 000 5433n4h | IRange open
| VSP300 | AL 10.11.1.107 | Channel6 | Ampifier: None | Cable: standard | Floating | EI5 | ARG O IR 2 [-0137, 4.07 Undersample: Off |21 540bss AL
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Find out more
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For supplementary information

Visit our website! Documentation list
= Corrosion basics (article)

= Corrosion current measurement
(Application Note #10)

= EC-Lab Technigques and
Applications (manual)

= EC-Lab Analysis and Data
Process (manual)

- BioLogic

Extend the capabilities of your
Instruments. .

A wide range of ancillary and accessories

Master the full measurement chain using high quality battery cyclers and
potentiostats.

7% Documentation

I .
Documentation.

A wide range of support material to help you get the best out of your
equipment

Did you know? Free update of EC-Lab®

Biologic has prepared a wide variety of 1o help you better your
i as well as applicati iented ications relevant to your project. In this section, you  [ill
will find application notes, , technical notes, vhit and other iti you will find
multimedia communications such as online tutorials and seif-help videos in this section. We regularly
add new support documents to this website so don't forget to check back regularly. You may also want
to subscribe to our newsletter to receive all the latest articles and videos published by Biologic.

are available on our website.

Application notes - Brochures - Cotalogs - Citations ~ Support Videos + Technical notes — Tutorials + User manuals ~ White papers

www.biologic.net



http://www.biologic.net/

Need help?

Helpful information to provide
Contact us when contacting support center:

= Serial number of the instrument
(located on the rear panel of the device)

= Software and hardware version

you are currentIE/ using (on the Help
menu, About on EC-Lab)

= Operating system on the
connected computer

= Connection mode (Ethernet, LAN, USB)
pbetween computer and
instrument

©BioLogic

Contact - BiolLogic

W
0o



https://www.biologic.net/contact/

How do | connect potentiostat to the cell?

When should | use floating mode instead of grounded?

How to optimize the measurement?

How do | select correct bandwidth?

Why should | use Rotating Disk Electrode (RDE) during Tafel
Plot experiment?
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How do | connect potentiostat to the cell?

Electrode Connections N standard electrode
b odify on disconnected cells only | ConneCtiOﬂS mode:

standard - = Working Electrode (WE)
WEHD‘EHE Connect power and sense

=
E ——
e
RE fref2 ;/;;> | = Reference Electrode (RE)

Connect power and sense

Power
Sense

& oo | N
refa
\ CE/CAT = Counter Electrode (CE)

Ground Power

Note: For other connection modes, refer to Connection to the cell (article) or Technical Notes
#09 and #11, or Installation and Configuration Manual.
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When should | use floating mode instead of

grounded?

When the cell is directly connected to the earth, the
"floating” connection type is generally used to avoid leakage

current

Earth ground

Grounded

leakage current

Earth ground

Floating

Earth ground Ground Earth ground

Note: For more details, refer to What is ground? (article)




How to optimize the measurement?

Accuracy of results is directly related to cell and sample

parameters.
Verify that following conditions are respected:

= CE surface >> WE surface
= Constant and stable sample active area
= Same reference electrode for all measurements
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How do | select correct bandwidth?

To verify quickly if the correct bandwidth is selected (no
oscillation and stable measurement), you can follow these steps:

= Change the Bandwidth factor. Start with a lower value. If decreasing the
bandwidth factor does not work, try to increase it. The faster, the better.

= For potentio-dynamic measurements carried out at high scan rates, fast
bandwidths must be set.

= The hardware ohmic drop compensation slows down the regulation
loop, so in some cases, you may need to decrease the bandwidth.

= For Premium range potentiostats, adjust bandwidths 7, 8, 9 first. Then, if
the measurement still shows signs of oscillation try the advanced
bandwidths 1to 6.

Note: To go further, refer to Get more from your potentiostat, Understanding
bandwidth & its effect on measurements (articles), Application Note #04; Technicall
Notes #35



Why should | use Rotating Disk Electrode (RDE) during

Tafel Plot experiment?

at the electrode are approximately equal
to the bulk concentrations

It assumes that the electrode mass transfer

Tafel equation is valid if the concentrations l_
7 Sp (

ooooo PTFE and PEEK)

@ Studied material

rate is not limiting

RDE ensures the respect of condition to
apply Tafel equation (solution convection
enables concentration renewal at the
electrode)
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Thank you
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