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Overview and quick access

Procedure

= Launch the experiment

= Step 0: Connect instrument and select channel

Step 1. Add CCCV technique
Step 2: Set CCCV 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 Process Data

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

= Connect
INnstrument
and select
channel

g) EC-Lab - [VSP-300 - 10.11.1.107, channel 6 - no experiment]

vllr—_(-I:I,p T q Q| @v Nv| @HSeleclor...

- YSP-300 - 107

Experiment
Safety/ady. Settings

Cell Characteristics

External Devices

Parameters Settings

* = *3[

I

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

2 EC-Lab -300 - 10.11.1.107, channel 6 - no experiment] = O X

~ Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals - &%
BEBW [t 23 46

LR R Tl e e R
o= 5 ity No experiment loaded on current channel.

-4 VSP-300 - 107 To create an experiment, please select one of the following
actions :
@ New
. t t
O C O e Safety/Adv. Settings

Cell Characteristics

are selected, | o=

——
the usercan ==
set the

experiment

@ Load Settings

I R
‘ | Staus Stopped | Tine 000005 | Ewe 2084V | 1 0A | Buffer 0 | Eoc 2088V | 0G0 0ah | 1Range open
[VSP300 [ 10110107 | Channel & | Ampifier: None | Cable : stendard | Floating | E15 | NoaRG ' [N 2 |00 Undersample: Off |21 811b/s AL




Step 1: Add CCCV technique

* Click on + to
add a
technigue in

the list Add/remove a technique
Pasmetrs fotings




Step 1: Add CCCV technique

Empty window:
no technique loaded

Modify mode / Read mode

To move technique
before/after
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Step 1: Add CCCV technique

= Select CCCV

technique
It is in the s ——

> I Electrochemical Technigues

Batteries Testing L LN
folder

i
I

CLCCY cycling - CCCWY

Galvanostatic Cycling with Potential Limitation - GCPL
Galvanostatic: Cycling with Potential Limitation 2 - GCPL2
Galvanostatic Cycling with Potential Limitation 3 - GCPL3 b
Galvanostatic Cycling with Patential Limitation 4 - GCPL4 limit | Ewe, Ece, Ecell
Galvanostatic Cycling with Potential Limitation 5 - GCPLS gl

Galvanostatic Cycling with Potential Limitation 6 - GCPLE

Galvanostatic Cycling with Potential Limitation 7 - GCPLT This technique comesponds to battery cycling under galvanastatic made
Special Galvanostatic Cycling With Patertial Linitation - SECPL [eszentially). The current iz imposed but some potential limitations are

. | . possible for both charge and discharge. At the uzer"s convenience the
Patentiodynamic Cycling with Gahvanostatic Acceleration - PLGA potential limitations can lead to different options. The experiment can
Modulo Bat - MB skip to an open circuit potential period of ta the nest imposed curent

° Coulambic: Efficiency Determination - CED sequence. The experiment can switch from imposed current mode to
- Constant Load Discharge - CLD imposed potential mode by maintaining for a given time the potential of
. I < O I I O Constant Power - CPAW the working electrode at the limit patential, once it is reached. This

techhique can be used for galvanostatic intermittent titration techniques
~ Altenate Pulze Galvano Cycling - APGC [GITT). GITT measurements consist in applying successive cument
=g Patentio Profile Importation - PPI walue [the same for all the experiment] and open circuit period with

L4 - Gabvano Profile Importation - GFI relatively short duration. This technique is used in charge and then in
<# Resistance Profile Importation - API dizcharge mode [depending on the sign of the curent].
=g Power Profile Impaortation - PP

e Cyelic Voltarmetry - CW
> A5 Supercapacitor

> ey Phatovoltaic/Fuel Cells

> ki Comosion

> ﬁ Cugtom Applications

1 1o ni]u 0fi o

i

B o off o

L
i

Inzert Technique Load fram default Custom Applications

| Befars [ Safetyiisdy. Settings  [] Estemal devices
(2] After [A Cell characteristics @ SMOXe

PN All different GCPL techniques are bring together in one
powerful and flexible CCCV technique. Check our
JL for more detail.
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Step 1: Add CCCV t

Search bar
to quickly find the
desired technique

Description of the
technique settings and
associated graph

> 1.0 Recent Techniques
> I Electrochemical Technigues
~ {= Electrochemical Applications
~ {3 Batteries Testing
Battery Capacity Detemination - BCD
CLCCY cycling - CCCWY
Galvanostatic Cycling with Potential Limitation - GCPL
Galvanostatic: Cycling with Potential Limitation 2 - GCPL2
Galvanostatic Cycling with Potential Limitation 3 - GCPL3
Galvanostatic: Cycling with Potential Limitation 4 - GCPL4
Galvanostatic Cycling with Potential Limitation 5 - GCPLS
Galvanostatic Cycling with Potential Limitation 6 - GCPLE
Galvanostatic Cycling with Potential Limitation 7 - GCPLT
Special Galvanostatic Cycling With Potential Limitation - SGCPL
Potentiodynamic Cycling with Galvanostatic Acceleration - PCGA
todulo Bat - MB
Coulambic: Efficiency Determination - CED
Congtant Load Discharge - CLD
Constant Power - CPwW
~ Altemate Pulze Galvano Cycling - 4PGC
=g Patentio Profile Importation - PPI
~zgh Galvana Profile Importation - GPI
=g Resistance Profile Impartation - AP
=g Power Profile Impaortation - PP
e Cyelic Voltarmetry - CW
> A5 Supercapacitor
> ey Phatovoltaic/Fuel Cells
>
>

l& Corosion
g Custom, Sooletion

t
limit | Ewe, Ece, Ecell
A0l

This technique comesponds to battery cycling under galvanastatic made
[eszentially). The current iz imposed but some potential limitations are
possible for both charge and discharge. At the uzer"s convenience the
potential limitations can lead to different options. The experiment can
skip to an open circuit potential period or to the next imposed curent
sequence. The experiment can switch from imposed current mode to
imposed patential mode by maintaining for a given time the patential of
the working electrade at the limit patential, once it is reached. This
techhique can be used for galvanostatic intermittent titration techniques
[GITT]. GITT measurements consist in applying successive cumrent
walue [the same for all the experiment] and open circuit period with
relatively short duration. This technique is used in charge and then in
dizcharge mode [depending on the sign of the curent].

Inzert Technique Load fram default Custom Applications

| Befars [ Safetyiisdy. Settings  [] Estemal devices
O Rename

[ Cell characteristics

Remave
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Step 1: Add CCCV technique

CCCV
technique is
loaded in the
technigue list

Corresponding
CCCV
parameters
settings
appear

& EC-Lab

[VSP-300 - 10.11.1.107, channel 6 - experiment: <no name> - technique: CCCV cycling]

Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals

'@@@H|12346

Devices

& = T E e

- WSP-300 - 107

| L] [ Tumto OCY between techniques ]

BB O F o | BB [sbor ]| s

&+

| @ CC step

oy 1 2

@ | Rest
Limits s =
|Time
Experiment Records 4 =
Safety/bcv. Settings G [tme  “Jfom [ ]

Cell Characteristics

Extemal Devices

|® Repeat Charge |

Parameters Settings

|® Go back to sequence |

g = 3 |i®|
1-CCCY
|5latus Stopped | Time 000005 | Ewe 2084V ‘ |04 | Buffer 0 | Eoc 2084V | G0 Dah ‘ IRange apen
[VSPA00 [ 1041.1107 | Channel§ | Amplfer: None | Cable: standard | Floating | E15 | NoARG O [T TRCNN & |0 Undersample: Off |21 576 b/s /b
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Step 1: Add CCCV technique

General parameters

Technique
parameters

name> - technique: CCCV cycling]

B EC-Lab’ 1.107, channel 6 - experiment: <na
< Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals

B =] | D 5 B |T

Devices = TumlnDEVhetweantachniqueM\ -| .Jﬁ O 8|8~ m | [selestor ~]| Clshon: e »

+ = T E i
-3 YSP-300 - 107

RO

| @ CC step

Safety/Adv. Settings

Cell Characteristics

Extemal Devices

@ - Rest
Limits < =
[Time | [iooo [
Records & =
G [tme  “Jfom s v]

|® | Repeat Charge

@

Go back to sequence

Parameters Settings

+ = 3|

o 1-CCOY

| SRR

v t
limit | Ewe, Ece, Ecell
A

You can display the description of the settings by clicking

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

B EC-Lab 1.107, channel 6 - experiment: <no names - technique: CCCV cycling]
Help & Manuals — || = %

Experiment Edit View Graph Analysis Tools Config Windows
EREN™] | 1 2 3 4|8
ER A Ll —

By d efO u |t 3 Devices @- Turn b CICY hebveeh techriques A1
! + = Eip | f [0l 1]:

Show : | = 40 >

- WSP-300 - 107

seqgquences dre [CSCET

. @ < Rest
displayed
|Time \V_Vf ‘zmgp?u =
Experiment Records 4 =
™ O ° R e St Safety/Ady. Settings h |Time v| |1 il |s v‘
° Cell Characteristics |® e | CV step
Extemal Devices 2 Eve in [T ® ki
| Limits < = Discharge - 150,000 Vs

. . |® Go back to sequence
° Parameters Settings Time St < Limits & =
b = 3 = Records % = e - 200 v o gfgd;;;h\s it
| [Time oo [ ] Tme v floon v v

1-CCCY =
Global limits + = Records # = h

.
= 2: Discharge | -
. Ranges
10,000
EfRange | 0v:5v | ... Resolution =100 W
|Range |14 v [] Record with geometic progression of time
idth [g = CV step

|® [JRest [ Limits % =

Time v fiwoon s -

[® | Repeat Charge | rO
S L ] [® O 6o back to sequence | Jines - LI L
Global limits + =

Ranges

E Range [0v;5v ~| || Resolution =100
| Range [ 124 v
Bandwidh (8 ]

‘@ [ Rest

‘@ e D

‘@ [ Go back to sequence

|5latus Stopped | Time 000005 | Ewe 2084V ‘ |04 | Buffer D | Eoc 2084V | G0 Dah ‘ IRange apen
[VSPA00 [ 1041.1107 | Channel§ | Amplfer: None | Cable: standard | Floating | E15 | NoARG O [T TRCNN & |0 Undersample: Off |21 576 b/s /b




Step 2: Set CCCV parameters

By default, 3
sequences are
displayed

= O: Rest

= 1. Charge
= 2: Discharge
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Step 2: Set CCCV parameters

B EC-Lab 1107, channel 6 - experiment: <no names - technique: CCCV cycling] - o x
© Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals — || = %
. EREN™] | 1 2 3 4|8
eq e e O IS Devices | @1 Turn to OCY between techniques 1 ‘ v| ?.%Q & ‘i| B v -‘ “ Show ¢ w40 »
+ =@ | T o) -
° - WSP-300 - 107
a rest Perio o=
@ -~ Rest
Limits < =
Ti «| [> | oo ”
[tine ] | B @ CC step
Experiment Records 4 =
Safety/Adv. Settings [y [Time | [t.000 [s v
i v
Cell Characteristics |® Repeat Charge @ H ES[
Extemnal Devices B
—— |® Go back to sequence leltS + o
Parameters Settings
. Time vl [> ~|hooo s v
+ = +a[= | :
7-COCY
Records 4 =
(s Time | [1.000 5 v|
@ Hepeat Charge
IR
@ Go back o sequence
. ! -t |5latus Stapped | Time 0,000 5 | Ewe 2084V ‘ I 04 | Buffer D | Eoc 2084V | Q80 0Ah ‘ IRange open
Note: Sequence O can i A
[VSPA00 [ 1041.1107 | Channel§ | Amplfer: None | Cable: standard | Floating | E15 | NoARG O [T TRCNN & |0 Undersamgle: Off [21576b/5

be removed
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Step 2: Set CCCV parameters

B EC-Lab’ 1.107, channel 6 - experiment: <no names - technique: CCCV cycling]
© Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals

'@@@H|12346
E- e O | B ]| s [ P

Devices | G [ Tumto OOV between techniques 71

+ = R@Ei | F [o] 1 e

-4 WSP-300 - 107
| @ CC step |

@ | Rest

Limits s =

[ Time o [ fomo ~| ‘ @ CC step

Non active block e

Safety/fdy. Settings G [tme  “Jfom s v
Cell Characteristics |® Repeat Charge | @ W HES[
Extemal Devices | LIITIItS + -

@ Go back to sequence

Parameters Settings |
Time vl [> ~|hooo s v

+ -+
b (el
‘ Fecords ¢ =

Active block
(s Time | [1.000 5 v|
I_‘ @ Repeat Charge

@ Go back o sequence

Non active blocks AR

|5latus Stopped | Time 000005 | Ewe 2084V ‘ |04 | Buffer D | Eoc 2084V | G0 Dah ‘ IRange apen
[VSPA00 [ 1041.1107 | Channel§ | Amplfer: None | Cable: standard | Floating | E15 | NoARG O [T TRCNN & |0 Undersample: Off |21 576 b/s /b
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Step 2: Set CCCV parameters

) EC-Lab 1.107, channel 6 - experiment: <no names - technique: CCCV cycling]

Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals

'@@@H|12346

. .
;ele‘ t |II I IIt(S) Devices @ [#] Tumi to OCY between techniques 1 ‘ '|$¢QEZE Q%{|§x'fb«" “ Show : | ~ RAE »
&+

+ = I A e o1z

- WSP-300 - 107

type and OmiEs

@ - Rest
VO | u e ] Linits tin:a|—v| [omo [« -] @ CC step

Experiment Records 4 =
S Safety/fdy. Settings G [tme  “Jfom s v
i i
e | e < t re ‘ O rd Cell Characteristice |® Repeat Charge @ H ezt
Extemal Devices 5 g
@ Go back to sequence leltS + o

type Gnd ::l;:@ Time A [ ~] oo s | | Time

-~ 1-CCCw
Fecord: ¢ =

VO | u e Ewe
I-I 000 B V| Ece
Time R Ewe-Ece m
(3 | Re| " dE /dt [ ]
P IT MM Ewe-Ece IdE d :
@ Go BSEE 16 fEquence T
[dT Adtl |
Analog M1
Analog M2

|5latus Stopped | Time 000005 | Ewe 2084V ‘ |04 | Buffer D | Eoc 2084V | G0 Dah ‘ IRange apen
[VSPA00 [ 1041.1107 | Channel§ | Amplfer: None | Cable: standard | Floating | E15 | NoARG O [T TRCNN & |0 Undersample: Off |21 576 b/s /b
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Step 2: Set CCCV parameters

Click on « 1» to
display
sequence « 1»

Note: Sequence 1and 2
are designed in the
same way

(1) MIcc step

'Me- fsom s Bl o>}
Limit
-- v

--

[] Record with geometric progression of time.

CV step

e o ]
.
—--
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Step 2: Set CCCV parameters

@ EC-LabV VSP-300 - 10.11.1.107, channel 6 - experiment: cccvGS - technique: CCCV cycling]
- 8%

" Experiment Edit View Graph Analysis Tools

BEBW [ 12 3 46
B [Fe IR | @& ]| Do [ P

(] =
eq e e Devices ‘ [ Tum to OCY between techniques 1
+=-Eiw | F o1

Config Windows Help & Manuals

- YSP-300 - 107
= CC step SEe
Charge || - [150.000 v.[<None>
Limits < =
[ ] (< V St e p) Ewe v Psoo —|[v ] fioe e sk
T———— Records s -
Experiment
[Tine  v[frooo s vl
. Safety/Ady. Settings
] Record with geometric progression of time
Cell Ck isti
CV step
External Devices Ewe in
Limits & =

|
Parameters Sellmﬂsr |Time—v| |1IJ,UOI3 |S—V|
o= AR R -
ecords &
- I [time  v|fiooo [ ]

Global limits + ~
Ranges

E Range 0v: 5V | .| Resolution =100
|Range 14 v
Bandwidth | g ~

|® [JRest I

I@ Repeat Charge |

P MM

I@ [] Go back to sequence I

Note: Repeat allows to
go back to beginning of
sequence if after Rest,

required voltage is NOt [ [sw s [t owa [z [ ron Jomm g [ v o0 momn 1w _
reached (stea dy-state [VSP&0 |4, 10711107 | el | Aplr:Nons_ | Coe aandord [ ooy | 55 [ noars oS [T [a (2.0 Uneeorpi of A6 &
not reached)
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Step 2: Set C

If needed,
uncheck

« Hold on this
limit » to
remove CV
step

CCV parameters

VSP-300 - 10.11.1.107, channel 6 - experiment: cccvGS - technique: CCCV cycling]
Help & Manuals

2 EC-LabV

Tools Config Windows

Experiment Edit View Graph Analysis

BEBW [ 12 3 46

Devices \ @ [ Tum to OCY between techniques 1

+=-Eiw | F o1

- VSP-300 - 107
(D) Hcc step
Chage 1 | = [150000 [m4 +|vs.[<None> +
Limits 5 ==
Ewe v IZ,SUIJ I("I:%Hs:;er; ;hs lirnit
= Records & =
Experiment ITime \,I '1 . ls v|

Safety/dv. Settings

] Record with geometric progression of time

T TS R | B B[Sl ]| Ishow: ]
R
@ [ CC step
Charge [| | = 150000 [md ~|us.[<Noner ~
Limits 4 =
Ewe v [z500 [v gHEﬂdstoenpﬁh.s i
Records ¢ =

Time | f1.000 s -

[] Recard with geometric progression of time

2
Cell oV step
_ Ranges
Extemal Devices Ewe in
P pa Limits < = ERangs |0v;5Y i l:l Resolution = 100 p
arameters Settings
. Tme  v|[ v|fiooo [s v | Rangs (14 v
o= @R =0 Ao d = Bandwidth | g -
1abELY [Tine  v|fooo s ]
Global limits + ~
Ranges
E Range [0v;5v v | .| Resolution =100 W
IRange |14 v
Bandwidh (8 |
T @ [JRest
S
l@ Repeat Charge
l@ [] Go back to sequence
‘ iSlalus Stopped | Time 0:03:28 | Ewe 2205V | | 04 | Buffer 0 | Eoc 2205V | 000 3233phh | | Range
Undersample: OFf | 21 576 b 1

[VsP300 [ 10111107 | Channel 6 | Amplifer: None | Cable: standard | Floating | Els | NoaRG Cf [IIYTTENT & [20
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Step 2: Set CCCV parameters

Set applied
current

Note: Add « - » to the
value to change from
charge to discharge

[VSP-300 - 10.11.1.107, channel 6 - experiment: <no

name> - technique: CCCV cycling]

& EC-Lab’
' Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals
BEEW [naaals
Devices [#] Tumi to OCY between techniques 1 H '| n$3 Ly Q| B v " HSeIeclnr VH Show : V| 40 >
L= 1=0
- ¥SP-300 - 107 ® E CC step
Charge | . VIS I1 50,000 mé | ys | <None>
Limits 4 = - | Charge || "
Experimen t I Ewe v IW v l B :-cl:?}ds?n ;hlsllrmt in |
Safety/Adv. Settings Bp L||TI||:3
-
Cell Characteristice Hecords + I: |III H
——— Time  v[fl000 s v] CuM
Parameters Settings . e /. J
E ey [[] Record with geometric progression of time
e 1-LCCOY C?-slep
B—_ =
Limits ¢ == ! :
Time  v|[> v[fooo s o ey, ’
Time  v|fl000 s v) | oo oc
Global limits + — t
Ranges limit | Ewe, Ece, Ecell
. (SR]
E Range |0v.5Y v| .. Resolution=100 A
| Range |14 v
D mn i
| 4
//\
B c CUPC O SHOIGINES O[S 10
A C C C CIC U rdile cUd Ol O C
| -
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Step 2: Set CCCV parameters

Define | versus voltage
of:

® [ CC step

Ictrl: the previous U-"-:.i: N Lo -]

1 / Hold on this limit
controlled current, if Bl None> [N Tt
a technique is set (i T~
before the CCCV

ecord with geometric progression of time

— |t —
Imeas: the previous e nfreen ]

meCISUI’ed Curreﬂt, |f [Time v > v|fogon s ]

a technique is set g REE et + -
before the CCCV . B S T . —

_____ Ranges
ERange [0v.5V | .| Resolution =100 i
Lo LOC | Range |14 v|

{ Bandwidth | g v|
limit | Ewe, Ece, Ecell
lag

)
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Step 2: Set CCCV parameters

B EC-Lab [VSP-300 - 10.11.1.107, channel 6 - experiment: <no name> - technique: CCCV cycling] - [m] X
Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals — || = %
. . EREN™] | 1 2 3 4 |T
S et | I I I l I t (S) Devices | = | Tum ta OCY between techniques A1 |

& = T E e

t pe Ond - WSP-300 - 107 @@CGstep
y Chaige || | = [150000 |m& v |vs|<None> v |

value
Experment Ewe |vJ\ |> v| |2,5gg W % @%}ds?er:) ;hls fimit

Safety/Adv. Settings T iITIE
— | Records
Cell Characteristice

Extemnal Devices i Ece I,OOU | s v

E- e O | B ]| o [ P

Parameters Settings Ewe-Ece
+ = 3B IR ic progression of time
- 1-00Y 1| CV—S 1l
(2]} D:,V
Povuer + . t .
v, [
Limits {|E rergy| : g
i | i

dl At
i |> v||1o,000 |s v| _____

T NN Records |[A5aC]

]
dE /dt 900 |s_"| | oc__

Gloh [1E /2t D t
Ran|T limit | Ewe, Ece, Ecell
T /e — _ kol .
E Range iinalog IN1 v | ]_| Resolution = 100 p A

<

| Range |&nalog IM2 —]
Bandwidth | g |

|5latus Stopped | Time 000005 | Ewe 2084V ‘ | 04 | Buffer 0 | Eoc 2084V | QG0 D&h ‘ IRange open

Note: By defOL”t, [VSP300 [ 10119107 | ChamelS | Amplfier: Nene | Cable: stancard | Foating | E15 | NoARG = [[ISTEENY = [0 Undersample: Off | 21676645 /b
voltage Ewe is the limit

<
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Step 2: Set CCCV parameters

[VSP-300 - 10.11.1.107, channel 6 - experiment: <no name> - technique: CCCV cycling]

& EC-Lab

Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals

'@@@H|1234|T
|E-EeOR )@~ Q@[ ] s P

| G [ Tumto OOV between techniques 71

Devices
+ = | iip

- \SP-300- 107 CD @ CC step

Charge || | = [150000 [m4 «|ys.|<None> |

Limits < =
Experiment Ewe [ IZ'SUU W v @ rlcﬂdsto;'.p;h's ||ITIIt

SetiBav. Seting
Records < ==

Sign is automatically
— |Time v| [1.000 |s vl

updated according to

the sign of the current ' . o
= 30 [C] Record with geometric progression of time
Ewe ~ e CV step
r s . o
Discharge until Ewe in
limit is reached Limits <& =
Time  v|[> v[foooo s o
Records & =

pessssssnnnnnnnnnnnnn | jmit P I MM
Time  v|ftoo0 s v

Global limits + ~

Aorge until g ind
ERange [0v;5V v | .| Resolution =100

limit is reached  {ime
» | Range |14 vl
Bandwidth | g v
|5latus Stopped | Time: 0,000 3 | Ewe 2084V ‘ I oA | Buffr 0 | Eoc 2084V | 000 O4h ‘ | Range open
Undersample: Off |21 676645 /b

[VSPA00 [ 1041.1107 | Channel§ | Amplfer: None | Cable: standard | Floating | E15 | NoARG O [T TRCNN & |0
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Step 2: Set CCCV parameters

Set record(s)
type and
value

Note: By default, it is
recorded in time

B EC-Lab [VSP-300 - 10.11.1.107, channel 6 - experiment: <no name> - technique: CCCV cycling] - O
' Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals ®
BEEW | T 4|T
Devices [#] Tumi to OCY between techniques 1 || '| .$3 Ly Q| B v " HSeIeclnr VH Show : V| 40 »
+ = T B iip
b YSP-300 - 107 (‘D CC step
v| = |150, v | ws. | <None> ~
Charge || 150,000 | mé | <None>
Limits % = 7 |
= Ewe vi[> v]lsoo v ] Eﬁ{&”s?eﬁmhm
Safety/Adv. Settings D
Records + =
Cell Characteristics
Extemal Devices i | $ Gy I
Parameters Settings
FiTa
-
| s v I
| SRR '
Time  v[fl000 s v)
Global limits +
Ranges
ERange |0V 5V | .| Resolution =100
| Range |14 v
Randisid
' A (N - () - - A e
7 ole C C C O O
A ole Aan pe reCoraed C ArNnaAatio aeperaing Sl[S
I ampling rate
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Step 2: Set CCCV parameters

name> - technique: CCCV cycling]

[VSP-300 - 10.11.1.107, channel 6 - experiment: <no

Experiment Edit View Graph Analysis Tools Config Windows Help & Manual
||-|+@§;;:Q&|@-m-\\saemm V]| Clsnon: Hafe »
! L

BEEE | L2 o3 4|T

Select control —
mode for CV s | [DMee s

Charge || v| = |150,000 |m& v|vs.|<None> vl
Step Limits < = -
[Ewe vl |> v| |2500 |s,; s Izrl!.:ﬂds?er:) ;hls firnit

Experiment it
Safety/Adv. Settings
—— Records < ==
Exerl Deves Time  v|floo0 s v
Parameters Settings
P [] Record with geometric progression of time
Al CV step
Ewe in | Fotentio
Limits ¢ ==
G alvano

Records ¢ =

P T NI e E——
Time  v|ftoo0 s v

Global limits + —
Ranges
ERange [0v.5v v| .. Resolution =100
| Range |1 A vl
Bandwidth | g v
|5latus Stopped | Time 000005 | Ewe 2084V ‘ | 04 | Buffer 0 | Eoc 2084V | QG0 D&h ‘ IRange open
[VSPA00 [ 1041.1107 | Channel§ | Amplfer: None | Cable: standard | Floating | E15 | NoARG O [T TRCNN & |0 Undersample: Off |21 676 b/s /b

Note: By default, it is
potentio
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Step 2: Set CCCV parameters

[VSP-300 - 10.11.1.107, channel 6 - experiment: <no name> - technique: CCCV cycling]

Set limit(s)
type and
value

Note: By default, the
limit is time

& EC-Lab

© Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals

| r DR[| BB ] 5o
[ [

BEEE | L2 o3 4|T

| Bo) Turk to OCY betwesn techriques 1
| =

Devices
g o- TG i
- WSP-300 - 107 @ g CC step
Charge || v [ |150,000 |m¢t v|vs.|<N0ne> Vl
Limits < =
Experiment [ Ewe N ! I > b | I2,500 V RN @ rlcg!'dstoenp;h's I“T“t
Safety/Adv. Settings
———————"| Records % =
Cell Characteristics
Exerl Deves Time  v|floo0 s v
Parameters Settings
PR [] Record with geometric progression of time
iliEen CV step
Limits <& ==
| Time vl [> v|fooo s vl
-
T NN Records <
Time  v|ftoo0 s v
Global limits + —
Ranges
ERange [0v.5v v | .| Resolution =100
| Range |1 A vl
Bandwidth | g v
|5latus Stopped | Time 000005 | Ewe 2084V ‘ | 04 | Buffer 0 | Eoc 2084V | QG0 D&h ‘ IRange open
[VSPA00 [ 1041.1107 | Channel§ | Amplfer: None | Cable: standard | Floating | E15 | NoARG O [T TRCNN & |0 Undersamgle: Off [21576b/5
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Step 2: Set CCCV parameters

Fast sampling rate at
the beginning

(to process the apparent
resistance)

Global limits are

applied to the whole
sequence

[VSP-300 - 10.11.1.107, channel 6 - experiment: <no name> - technique: CCCV cycling]

& EC-Lab’

Config Windows Help & Manuals

" Experiment Edit View Graph Analysis Tools

'@@@H|1234|T

BB h O/ F - BB fkor ] son]

Devices | G [ Tumto OOV between techniques 71

& = T E e

-5 YSP-00 - 107 ® @ CC step
Chage || | =[150000 |m& v |vs.|<None> |

Limits < =
[Ewe IV v
———————"| Records % =
Cell Characteristics
Time  v[fl000 s v]

Extemal Devices

v > | 2500

Experiment

Safety/Adv. Settings

Hold on this limit
[CY step]

Parameters Settings
r ["] Record with geometric progression of time
- . I I

- 1-00Y CV step
Limits ¢ =

Time  v|[> v[foooo s o
> T NN Records « =

[Time  v|flooo s ]

(| Global limits + ~ |

anges
E Range [0v:5v v| .| Resolution =100 ¥
| Range |14 vl
Bandwidth |3 v
|5latus Stopped | Time 00000 5 | Ewe 2084V ‘ (T | Buffr 0 | Eoc 2.084Y | Q@ O&h ‘ I Range apen
[VSPA00 [ 1041.1107 | Channel§ | Amplfer: None | Cable: standard | Floating | E15 | NoARG O [T TRCNN & |0 Undersample: Off |21 576 b/s /b
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Step 3: Optimize the measurement

E Range is the
range of
expected
voltage

£ Range has to be wide
enough to be in the range of
the operating voltage of the
battery but narrow enough
to get an optimized
resolution in the voltage
measurement/control

- WSP-300 - 107

@ [ CC step
Charge || | = [150000 [m4 «|ys.|<None> |

Limits < =

i Ewe v > | 2500

Safety/Adv. Settings

Records < ==

[Time | f1.000

Cell Characteristics

Extemal Devices

"

Parameters Settings

[] Record with geometric progression of time

Hold on this limit
Vo i e

E R
Al CV step
Limits ¢ ==
Time  v|[> v[foooo s o
T NN Records < =

Time  v|ftoo0 s v

Global limits + —

Ranges
E Range |0V 5Y v| .. Resalution =100
| Range |1 A VI
Bandwidth | g v

|5latus Stopped | Time 00000 5 | Ewe 2084V ‘ T

B EC-Lab 1.107, channel 6 - experiment: <no names - technique: CCCV cycling] - [m] X

© Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals — || = %
BEBE |12 3 4 |T

Devices ::@7 Tumn ta OCY between techniques A1 || '| ?.%Q 08 ] | B v " “ Show : | = 4 ,Ui 3
+ = R @ i

Buffer 0 Eoc 2084V G-8o O&h | Range  open
| Burer & | | |

[VSPA00 | 1041.1107 | Channel§ | Amplfer None | Cable: standard | Floating | E15 | NoARG 3 [[TYENE =&

|D, 1] Undersample: Off | 21 576 b/s ,‘L
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Step 3: Optimize the measurement

B EC-Lab 1.107, channel 6 - experiment: <no names - technique: CCCV cycling] - [m]
© Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals 8 %
M BEGE [ 123 4[s
| RO nge |S the Devices ::@7 [] Tum to OCV between techniques 1 ||'|?.¢QE:E Q‘i| %'m" “ Show : | ~ ilﬂib
+ = R @ i

rO n g e Of - WSP-300 - 107 @ @cc step
Charge || | = [150000 [m4 «|ys.|<None> |

expeCted Limits «» =
Curreﬂt Experinent [Ewe v] |> v| |2,500 |V o Izréﬂdstt:;:);hislimit

Safety/Adv. Settings
Records & =

. Cell Characteristics
Autoran ge s —_— e |froon [s
et Setner [] Record with geometric progression of time

ilabl
available exo | "

Limits s =
Time  v|[> v[foooo s o
T NN Records « =
Time  v|ftoo0 s v
Global limits + ~
Ranges
E Range [0v.5v v| .| Resolution =100 ¥
| Range |1A v|
£Autorange optimizes current Bandwidth |5 v
and enables to perform (e Sood | Toe 000ms | e 20607 | | 0A | utor _ | e 209 | OG0 0An | 1 Frge aon
charge/discharge cycles at [VGFa0 [ T0TT 107 [ Chama® [ Aol o [ Gy aviad [ Foang | 25 o S s [0 Tomme i Dot A

different C-rates within the
same technique
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Step 3: Optimize the measurement

Adjust
bandwith to
make sure
potentiostat
controls the
cell in stable
and fast way

QAS battery have slow response, a slow
bandwidth is appropriate.

5-slow for Essential

7-slow for Premium

B EC-Lab 1.107, channel 6 - experiment: <no names - technique: CCCV cycling] - [m]
Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals
BEBE |12 3 4 |T
Devices @ [] Tum to OCV between techniques 1 ||'|?.%QE:E ’Q%ﬂ| %'m" “ Show : | ~ ilﬂib
+ = R @ i

- WSP-300 - 107 @ @ CC step
Charge || | = [150000 [m4 «|ys.|<None> |

Lirmits <P ==

Safety/Adv. Settings
Records s =
Cell Characteristice

—— Time  v|floo0 s v

Parameters Settings

[] Record with geometric progression of time

Hold on this limit

Erpemer |Eve o B 2= G i

+ = +3[=
~ LR CV step
Limits ¢ ==
| Time vl [> v|fooo s vl
Records <& =
P IT MY
Time  v|ftoo0 s v
Global limits + ~
Ranges
ERange [0v;5V v| .. Resolution =100
| Range |1 A v|
Bandwidth | 3 v
L
Status Stopped | Time 000005 | Ewe 2084V ‘ (T | Buffer 0 | Eoc 2.084Y | Q@ O&h ‘ I Range apen
[VSPA00 [ 1041.1107 | Channel§ | Amplfer: None | Cable: standard | Floating | E15 | NoARG O [T TRCNN & |0 Undersamgle: Off [21576b/5
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Step 4: Set general parameters

Add information
and comments
about the cell

Note: All this information
is stored in the data file

Devices
g - O e Electrode material
oo WSP-300 - 107 Iritial state
Electrolyte
Commerts
S
Experiment Electrode surface area [A]l[wT ——

Safely/dy. Seflings | Dhmsraiie s 0001 F

WVolume [V] 0,001
‘ Cell Characteristics EL
External Devices Battery Conosion  Materials

Parameters Settings Mass of active material - [7ooo.oon mg ats= [ 000
- 4 B =B Molecular weight of active matenal [at = = 0] IEIU,EBU g
1-Cooy Atomic weight of intercalated ion - IB,94U a

Acquizition started at: ko = IU,EIUD

Mumber of e- transfered per intercalated ions : |1
forax=1, theoretical capacity AQ= 1916,935 mé.h

Battery capacity C= 1000 Ah o

Reference Electrode

[unzpecified) ~ l:l

’ |—|— N m Offzet patential vs. Mormal Hydragen Electrode: 0,000%

RN - R A - N E R

@ EC-Lab V11, -300 - 10.11.1.107, channel 6 - experiment: <no name> - technique: CCCV cycling] - m} X
Experiment Edit View Graph Analysis Teools Config Windows Help & Manuals 8 %X
2] == ‘ 12 3 4ls
Cell Description ‘ Show : B « ,07 »

|5talus Stopped | Time 16,2288 5

Ewe 2214 | | 04 | Buffer 0 ‘ Eoc 2214 | 000 2601 pih ‘ | Rana

[ ¥SPa00 | 1010107 | Channel 6 | Amplifier: None | Cable s standerd | Floating | EI5 | No &R0 ﬁ| Read mode | 2

[20.0

Undersample: Off

21 866 b/s

i
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Step 4: Set general parameters

@ EC-Lab V11, -300 - 10.11.1.107, channel 6 - experiment: <no name> - technique: CCCV cycling] - m} X
Experiment Edit View Graph Analysis Teools Config Windows Help & Manuals ==
LE] - ‘ 1 2 3 4|6
Devices CellDescription '| @\4& L | fo g g " HSelemnr—VH Show : l ti 4 ,Ui >
E ) e Electrode material
e WSP-300 - 107 Initial state
Electrolyte
Commerts

Dedicated battery section —jres———=uumie—
Volume [V] W

Battery Conosion  Materials

Cell Characteristics

External Devices

Parameters Settings Mass of active mateial  [Foonoon mg atx= |1 oo

4 o= Molecular weight of active material [at x = 0): IEIU,EBU g

Atomic weight of intercalated ion :

g -
1-CCCv

Acquisition started at: xo =
Mumber of e- transfered per intercalated ions : |1

Fill battery capacity to work in
C-rate instead in current e .

’ |—|— N m Offzet patential vs. Mormal Hydragen Electrode: 0,000%

‘ Eoc 2214V | 000 2601 pih ‘ | Rana

Ewe 2212 | I oa | Buifer D
[20.0 Undersample: O |21 886625 L

| |5talus Stopped | Time 16,2288 5

[ ¥SPa00 | 1010107 | Channel 6 | Amplifier: None | Cable s standerd | Floating | EI5 | No &R0 ﬁ| Read mode | 2
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Step 4: Set general parameters

B EC-Lab 777-300 - 10.11.1.107, channel 6 - experiment: <no name - technique: CCCV cycling] - ] X
Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals — || = %
Safety and e —
y Devices Safety Limits Filtering v| "I" ,,%Q Q ‘i | fx - -‘ “ Show | = 40 »
s cmmall o~ ‘
: [] Ewe max I2,?UU a0 W
- WSP-300 - 107 i T
N [ Ewe min . W o
ttin I o e P
1a-Gal 0,000 00 méh () Grounded
M Clénalog N1 | max ~ |0.00000 W
|U W] w Ulra Low Current Option
[ &nalog IN2 max ! el el e
Experiment [ Da ot start on E averload Defirition of high speed valug
depends on the current range used
5afety/Ady. Settings Record
CJEecerv Potential control
Cell Characteristics [ Energuiad b Ewe =
’ [ Analag IN14¢
Extemal Devices [ Analog IN2A/ Ecell = Ewe
Paramelers Settings Becord external devices on Analog IMN#
- [JEIS quality indicators
g - i3 |¢® ]
1 -CCCY
Electrode Connections Data Process
Modify on disconnected cells onlp | ] Online test export Canfigure
Ot v €8
[ Smacth on o paints
O Create one data file per loop
| (linked techniques only]
Cycles definition
(®) Charge/Dischaige
} H— l\{ l\{\{ (O Discharge/Charge
Defaul;
.
Note: This windows is
different for the
ESSGI’TtiCIl Gnd Premium |5latus Stopped | Time 0,000 | Ewe 2084V ‘ I 04 | Buffer D | Eoc 2084V | G0 Dah ‘ IRange apen
[VSPA00 [ 1041.1107 | Channel§ | Amplfer: None | Cable: standard | Floating | E15 | NoARG O [T TRCNN & |0 Undersample: Off |21 886b/s /b

instruments.



Step 4: Set general parameters

B) EC-Lab TTTI300 - 10111107, channel 6 - experiment: <no names - technique: CCCV cycling] - O X
' Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals — || = %
B =] | D 5 B |T
. . . Devices Safety Limits Fitering - | i g | Bl ‘ ‘ [selector v H Show : o4 »
Safety limits are active — P 13 B e
[] Ewe max I2,?UU a0 W
f | | | d d -3 YSP-300 - 107 : s
or all loage e ) " e
R CIn IU'DUU oo mé, (@) Floating
techniques, Teas A0 Oboued
Clénalog N1 | max ~ |0.00000 W
.f | . . . h d . |U T Ulra Low Current Option
I o ” I Ilt IS reOC e . DAna\ng\NZ L £ W || High speed scan
SR Experiment [ Do not start on E overload Defirition of high speed valug
o u Sed B Ciatuz Pauzed depends on the current range used
p S afety/Ady. Settings Record
e CJEecerv Potential control
Cell Characteristics [ Energuiad b Ewe
Analog INTA )
Extemal Devices EA::IEE INZA Ecell = Ewe

Becord external devices on Analog IMN#

Parameters Settings

[JEIS quality indicators

g - *Q}

o T-CCOV

Data Process
[ Orline test export Configure

Control potential of Ewe s e
(between positive electrode and ref) 3 P ==l

EWeT O Create one data file per loop
or E we- E ce 52 JI
53 = l @

(linked techniques only]
oy . [t (®) Charge/Discharge
(between positive and negative electrode) > T N NY P2 it ey

Electrode Connections
Modify on dizconnected cells only |

Cycles definition

For stack experiment (only available for Essential potentiostats), it is

©BiolLogic

W
E

possible to use the voltage of each cell as safety limits.
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Step 5: Launch the measurement

1.107, channel 6 - experiment: <no names - technique: CCCV cycling]

& EC-Lab’

© Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals

'@@@H|12346
E- e O | B ]| s [ P

L]
C | I C |< O I I E t O Devices | @_ [ Tum ta OCY between techniques A1
&+

4 = R Ed | Z |01 2

dunch =2l
experiment —

[Time | [iooo [

Experiment Records 4 =

Safety/Adv. Settings h |Time V| |1 oo |s V‘

Cell Characteristics |® Repeat Charge

Extemal Devices

@ Go back to sequence |

Parameters Settings
+- *+[H
i olEEEY

L SR (RARAAI

Note: All the settings may be
changed during the expe”ment |5latus Stopped | Time 0,000 | Ewe 2084V ‘ I 04
(MOdI on the y) except |r0nge, [VSPA00 [ 1041.1107 | Channel§ | Amplfer: None | Cable: standard | Floating | E15 | NoARG O [T TRCNN & |0

Erange, bandwidth

| Buffer 0 | Eoc 2084 | 09 D&h ‘ I Range apen

Undersample: Off | 21 576 b/s .‘L




Step 5: Launch the measurement

oad techniques with same
settings using a .mps file
reated when launching the
experiment

Stop experiment

Pause experiment

]

Status of experiment is
displayed (Stopped, Paused,
Relax...)

Next sequence

O
(o)
[}

—

9

a

©

W
o
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Step 6: Add additional experiments

Click on +
button to
add more
techniques

Order of
execution
appears in
the
technique lis

B EC-Lab’ 7 77-300 - 10.11.1.107, channel 6 - experiment: <no name> - technique: CCCV cycling] - [m] X
' Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals — || = %

E@Hklzsqa

Devices

| [selestor ~]| Clshon: o afo »

Ture to OCY between techniques 1

4 = 5 23 -
- WSP-300 - 107 2 < iques
@ EHFIE”lTIEr'It Insert Techniques s
Search D 3|
@ 5 afEt_l.J.-".":".d\-'. 5 ethngz ~ {3 Batteries Testing ~ |
Battery Capacity Determination - BCD s
CCCV eycling - CCCW
I: " I:h s Galvanostatic Cycling with Potential Limitation - GCPL I
ell Charactenstics Balvanostalic Cycling vith Potential Limiation 2 - GCPL2 o t
Galvanostatic Cycling with Potential Limitation 3 - GCPL3
[ t -
5 g Galvansstatic Cycling with Patential Limitation 4 - GCPLY fm
afatysidv. Settings External Devices Balvanostatic Cycling with Potential imitation § - GCFLS
i J Galvanostatic Cycling with Potential Limitation & - GCFLE =lg
Cell Characteristics | | Galvanostatic Cycling with Potential Limitation 7 - GCPLT
3@ : Special Galvanostatic Cycling With Potential Limilation - SGCPL
) —~— | Parameters Settings Potentiadynanic Cyeling with Giahvanostatic Acceleration - PCRA E
Extemal Devices WModulo Bat - ME M1
Coulombic Efficiency Determination - CED E
*arameters Settings Constant Load Discharge - CLD
Constant Power - CPW Epe
- &3 alemate Pulse Galvano Cycling - 4PGC ‘
=g# Potentio Profile Importation - PRI
etosy g% Galvano Profile Importation - GFI This technique is used to determine the capacity of a battery and permits
& Fcitarco Pl roton. 71 ol s v e ks of e i
< Power Profile Importation - PPl techriques]. This determination is made under galvanostatic mode, Le. a
<> Cyelic Vialtammetry - TV curent valug is fised in the charge and dischaige iegime. The batteries
> [ Supsrcapacitor are cycled hetween the potential lmits EM1 and EM2. The experment
> [ Photovoliaic/Fuel Cells can switch from galvanastatic mods to potentiostatic mods, holding the
5 @ Canosion potential of the working electrode at the limit patential [while the limit in
current, of time, is reached). The capacity value is displayed and it could
~ [z Custom Applications be used in the nest techniques. After this capacity determination, the
Polarization Resistance - PR battery can be charged / discharged to go back to the initial potential

Stepwise Potential Fast Chionoamperometry - SPFC
Anodic stipping voltammetry - A5V

My protocol - BCD + CCCY

My protocal - OCV + ZIR + CW

RDE rotating speed effect

| SRIRRAA

Ingert Technigue Laad from default LCustom Applications
(O Before [4] Safetpiady. Setings  [] Extemnal devices
(@) Aiter [ Cell characteristics

(in the main bar menu Experiment)

and find it under Electrochemical Application - Custom Applications




Step 6: Add additional experiments

= EC-Lab!
Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals - 8 X

@@@H‘lﬁzsqa

[V5P-300 - 10.11.1.107, channel 6 - experiment: <no name> - technique: 1/2 Battery Capacity Determination] - O X

Devices @ [ Tum to OCY between techniques 1 Show : =40 »
260,000 |
< WEP-300 - 107 5 iques
lﬂ_ h lU_ mn [0.0000 Insert Techniques s
Seach D (3|
Limit Eyye > EMq = [4.200 V ws Ref
~ {3 Batteries Testing ~
and Eye < EM2 = [2.700 Vs Ref Ealtery Capacity Determination - BCD le
CCCW eycling - CCCW
Becord every dEwe 1 = [0.0 i Galvanostatic Cycling with Potential Limitation - GCPL Im
_ Galvanostatic Cycling with Potential Limitation 2 - GCPL2 0 t
or dtg = 100000 s Galvanostalic Cycing with Potential Limitation 3 - GCPL3
Experiment =l

Galvanostatic Cycling with Potential Limitation 4 - GCPL4

Galvanostatic Cycling with Potential Limitation 5 - GCPLS

Galvanostatic Cycling with Potential Limitation § - GCPLE -
Galvanostatic Cycling with Potential Limitation 7 - GCPL?

Special Galvanostatic Cycling 'with Potential Limitation - SGCPL

Hold  ER1 [on chargs] ~ | once reached
for kg = [1 h [0 mn ooo0o

Lirnit I <

Salety/ddy. Settings

Cell Characteristics

) Potentiodynamic Cycling with G akvanostatic Acceleration - PCGA E
Estemnal Devices with Im = [130,000 Modulo Bat - ME M
) Record every dtq Coulombic Efficiency Determination - CED E‘
Parameters Settings Constant Load Discharge - CLD
Constant Power - CPW Epp
g o D =0 ERange = [0v.5V ][] Altemale Pulse Galvano Cycling - APGC 1

=g# Potentio Profile Importation - PRI
=g# Galvano Profile Importation - GPI
=g# Resistance Profile Importation - RPI
=g# Power Profile Importation - PPl
<> Cypclic Voltammetry - TV
> £ Supercapacitar
> {cg Photoveltaic/Fuel Cells
> I Conosion
gt Custom pplications
Polarization Resistance - PR
Stepwise Potential Fast Chronoamperometry - SPFC
B 4nodic stipping vollammely - ASY
& My protocel - BCD + CCCY
& My protocol - OCV + 2R + OV
B RDE rotating speed effect

Fosabaiv = 2000l

Can be used to determine —— )
battery capacity and use
value in the following Bz tn - o por |

. Limit |dE,,,. /il <dER Adt= o0 m/h
technique (refer to TN#38) s o

o dtp = [foooo s

This technique is used ta determine the capacity of a battery and permits
to utilize: this value in the following techniques of the experiment [adjust
ta the charge/discharge rate, TN or CxM, in GCPL and Madula Bat
techniques). This determination is made under galvanostatic mode, e a
current value is fised in the charge and discharge regime. The batteries
are cycled between the potential limits EMT and EM2. The experiment
can switch from galvanostatic mode to potentiostatic made, holding the
potential of the working electrode at the limit patential [while the limit in
current, of time, is reached). The capacity value is displayed and it could
be used in the nest technigues. After this capacity determination, the
battery can be charged / discharged to go back to the initial potential

P IT NI

©BioLogic
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v
Lizcharge with the same rale
ED\s:har &l e sz Ingert Technigue Laad from default LCustom Applications
Set | | o I82 = 260000 ma o () Before [ Satety/isdy. Settings [ External devices
. Rename Add Remaove
for tp = [i1 b0 e 00000 (®) Atter [ Cell charactsristics
1
‘ [1 Retum to initial patential
. Fesut: Capacity = 0.000mAh

[ use the capacity valus in the follawing techriques
| |5talus . ‘ Time | Ewe . | | ‘ Buffer . ‘ Eoc . | Uo . ‘ | Range . Tech
[vepaon |JETIERR | chemnel6 | Ampifer: None | Cable: standerd | Flosting | E15 | anc O [T = [o.0 Undersample: OFF | 0 b/s
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Step 7: Read the graph

Graphic is
displayed in
real time

Data are
saved in .mpr
file

@ EC-Lab - [VSP-300 - 10.11.1.107, channel 6 - experiment: cccvGS - technique: CCCV cycling] e a
' Experiment Edit View Graph Analysis Tools Config Windows Help & Manuals
e -
5"&@2::EQQ|@'NVIZ]“Ewevs.l V|| Show : | v;lO >
ccevGS_CO6.mpr
= Ewe vs.time
>
=
)|4869 | .
w

0,099999974728
time/s

|‘vsx=-3on [A.1011.1.107 | Channel& | Ampifier: None | Cable: standard | Floating | EIS | NoARG ()| Readmode |8 |243.24 | Undersample: Off | 21666b/s /1L
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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)

Show only selected
cycle

2 . x
ﬁ&cperimant Edit View Ggligh Analysis Tools Config Windows Help & Manuals - &8 x
BEEW [ +]s
T TERL AN E]2 B0 e foeee W b
|
. GCPL100mACh3dESMY_03_I0_DCA.mpr
- Eve v time
3,6 =
5 _\\_
f
—R_ e
“l \ /
3 -
> \
@
z 2,8
1]
261
244
2,21 - =
2 e | |
0 50 000 100 000 150 000
time/s
|. Status | Time . IEwe . | I Buffer Eoc . | 000 ‘ #oha P | Range Ns net ne2
[vepao ISRl charnels | Ampifier: None | Cable standard | Floatng | EI5 | ane  oF [EETET| = 113553, 281 Undersample: Off | 0bss
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Step 7: Read the graph

= Copy graph
as a picture
with a right
click on the
graph

B EC-Lab [Graph]
ﬁ&(perimant Edit View Graph Analysis Tools Config Windows Help & Manuals

BEEWE [ 12 35 4[s

- Ia |G- BE|enr ]| Oven[ose WP »

GCPL100mMAch3JESMV_03_I10_DCA.mpr

= Ewve va . time

3,6

A

3,2

Ewe/V
[R]
=)

2,6

2.4

2.2

L

BB dOBODxF0

B &

[

Plot

Mouse Mode
Autoscale
3D..

Analysis
Comments

Hide OCV Points
Hide Selected Points
Show All Points

Load Files... Alt+0
Add Files...

Remove Trace Alt+R
Save Data File As... Ctrl+S
LOG (History)...

Edit Cell Parameters...

Load Settings On Channel

Add Graph

Remove Graph

Print... Ctrl+P
Graph Properties... Alt+P

Undo Graph Properties Ctri+Z
Redo Graph Properties Ctri+Y

v

Copy Data Alt+D

Copy Graph Advanced...

B3 Copy Z Data (ZSimpWin)

€5c

Copy EIT Data (Condecon)

150 000

nc2
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Step 8: Analyse the data with Process Data

Analyse
with Process
Datao

Note: Analysis is
available either in
the main tool bar or
as a shorcut in the
graph bar, or with Fé

& EC-Lab

- [Graph]

& Experiment Edit View Grapbl Analysis I;ols Config Windows Help & Manuals

REBW [ 1 2 3"

=R s LR

= »

4l General Electrochemistry 4
N

ctrochemical Impedance Spectroscopy  *

Ishon s [cyce

Bl«p >

DCA.mpr

s
Photovoltaic / Fuel Cells 4 ﬂ Capacity & Energy Per Cycle or Sequence... \
Supercapacitor 4 Summary Per Protocol And Cycle... Ctrl+F3 P
. Corrosion 4 Constant Power Protocol Summary...  Ctrl+F5 Process Data e
3,6 1 B Show Analysi %% CEDFit..
{ lysis Results... wt <
- DCs.. Input Files
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Step 8: Analyse the data with Process Data

Select desired
variables

Click on
Process

Note: You can export
result as text by checking
corresponding box

& EC-Lab [Graph]
ﬁ&(perimant Edit View Graph Analysis Tools Config Windows Help & Manuals

@@@H|1234|T

E-dr Qg -2 BE|ent ] Osowi [o

cle

Sl ]

3,64

3,4

2,41

2,21

851 T

GCPL10:
- Erwve

0 50000

Status . | Time . | Ewe . | | ‘ Buffer ‘ Eoc .

| Qo

[vepao |ETIERRN| cherrele | Ampifier: Hone | Cable: standard | Floating | B15 | apc  of [[EETERT | & |

Process Data x

Input Files

livia.blanc

Technique  : Galvanostatic Cycling with Potential Linitation
Processed File : C:AUsersholivia.blanchD ocumentshEC-LabhD atahs ampleshB atteny W GCPL

| Load | | Add | | Remawe | | Clear |
VYariables
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[ error =
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A&l ]
Process

open circuit period

Feep only walues at the end of every )
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[ 1Export &z Test
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Process Dizplay
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Step 8: Analyse the data with Process Data

Display the
result

Note: For more detail
about differential (or
incremental) capacity
analysis, refer to AN#40

& EC-Lab [Graph]
ﬁ&(perimant Edit View Graph Analysis Tools Config Windows Help & Manuals

@@@H|1234|T
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[vepaon |ETIERRN| cherrele | Ampifier: Hone | Cable: standard | Floating | B15 | ane o [[EETERTTY | = | [1Export s Text [ Count half eycles
|| DONE
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Find out more
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For supplementary information

Visit our website!

- 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

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, whif and other 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.

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

www.biologic.net

Documentation list

How to read battery cycling curves
(article)

How to obtain battery cycling data of
interest? (video)

Data of interest — work more efficiently
(article)

EC-Lab Techniques and Applications
(manual)

EC-Lab Analysis and Data Process
(manual)

Did you know? Free update of EC-Lab®

are available on our website.



http://www.biologic.net/

©BioLogic

0
~

Need help?

Contact us

Contact - BiolLogic

Helpful information to provide
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

27 mars 2024


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

What is the difference between CCCV and GCPL?

What is the difference between compliance and control
voltage?

How do | connect potentiostat to the cell?

How to manage temperature measurement/control during
electrochemical investigations?

27 mars 2024



What is the difference between CCCV and GCPL ?

CCCV technique 2 e|eCtrOde/\BeleActrodes
covers all GCPL

technigues thanks

to modular control o Yes NO, ween
and limit options o terence
. . electrode
Switch easily from SetLimit
GCPL to CCCV
with this diagram Ves NG
No Yes
No Yes Check g:fﬁlz ||_I|I’2|I'tds lljgfgi?(thls
Record vyith limits
gresgr?ee;;gn
Default Add Global of time

parameters limits (time)




©BiolLogic

(9
o

What is the difference between compliance and

control voltage?

Compliance is the voltage between WE and CE

CRiémtroI voltage is the voltage between WE and

Verify the desired voltage to apply matches with
the compliance.

= For Premium: compliance = £12 V

= For Essential: compliance = 20 V adjustable
from £10 V, between [-20 ; 20] V

For a single cell, the voltages of a battery are included in the
range of [2; 5 V] so the standard compliance of -10 to 10 V will

be ok. For a battery stack, this may be adjusted from O to 20V
to allow measurements up to 20 V.

NB : Compliance is adjustable only on essential instrument in Safety/Adv
Settings.

Compliance
todify on dizconnected cells anly !

Ewe From
-10% 10
Ece from
-10% 104

£« Lezz infarmation

Ex:ifEwe= I'I|:I:I|:I n

then Ece muzt be between
9,000 and 0%,

10

g b

m 0

-5
-10-

-10 0 10
Ewe

Patental contral

Ewe o

Ecell = Ewe
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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)

Connect power and sense

WE /CA2
[E
RE/refz % ;/;;> | = Reference Electrode (RE)

EI:E: l k— ITO connect for a 2 electrode system
ref3
\ CE/CAT = Counter Electrode (CE)

m

Connect power and sense

Power
Sense
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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How to manage temperature measurement/control

during electrochemical investigations?

Analog Com Safety/tdy. Settings

Device Type Device Name

M on |to rtem p erature by P o lr T Cell Charactesistics

. Analog OUT E;H%ﬁmz External Devices
CC? up lin gd tem pera ture Pro be L —
with Analog Com == +=/23
Note: Refer to TN#36 e R 1 CCov

with 0137 |V = |‘IDD *C [max]
IU,USQ Vo= IU “C [min)

Control the regulator of o o

. . . Comet ¥ W[ 7 ]
climatic chamber with TCU Y e
Digital Com and TCU > I NN
technique e
Note: Refer to Installation and Configuration REGULATOR BINDERME2 z
Manual of the TCU Server and related videos A R —

REGU LuT OR BINDER-MB2

TCU technique or by default parameters
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