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Your potentiostat needs accessori
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FUEL CELLACCESSORIES
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Science Instruments



Summary

Electrochemistry accessorie!
Cell cable, auxiliary connections
Box: Nstat, Test Boxes, Battery holder
Connectors
Electrochemical cells
Spectroelectrochemical cell
Spectroelectrochemical Flow Cell
Plate Materials Cell
Corrosion Cell kits
FlatCell
Analytical Cell kits
Electrodes: Reference

- Counter electrode

- Working: microelectrodes

- IDA

- Rotating disk and Ring disk
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Summary

Electrochemistry accessorie

Quartz Crystal Microbalance

EQCM cell

Quartz crystal Resonators

Fuel Cell and accessories
Single PEMFC Cell kit

Membranes MEAS

Teaching Fuel Cell
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Cables and boxes

On each channel of our potentiostats, a DB9 conneetonitt to
manage two external analogs input for coupling techniqee
QCM, RDE, Spectro...), or analog output (E and 1): a eotion
cable with BNC is available for sale for user com

In option we can supply longer cell cables of 2,5m, 5m d®io
(careful to restricitve bandwidt

4 versions are available:

- Test Box-1 AC and DC Test box of sixteen channels with RCuif

- Test Box-2: Calibration and validation Test box for low curremtasurement a

standard channel

- Test Box 3 Demonstration Test box for random polarization t@gdel, Rp

see « starting a corrosion test » in E&b quick star

- Test Box-4 DC and AC Test box for two channels with RC Cir &' "

NSTAT Boxes

Two models available fro standard board and
low current boards

- Available for VMP3, VMP2, VSP

- Power source on VMP3,VMP2, (VSP stand
alone power in option)

- Designed for 8 channels
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Battery holder BH-1

This new battery holder is the result
of many input from users. The
target is to make battery testing
easier.

- 4 points measurement

- 4A maximum current

- Adaptable to a large variety of
battery sizes (coin cells, 18650 or
26650 cells)

- Ability to link together many
battery holder

The BH-1 Battery Holder is a modular accessory for batten
applications. It is compatible with a wide variety oftbay types (coi

cells, 18650 and 26650 cells). The BHan accommodate up t

batteries in pairs of two. Perfect contact of the-1 connectors with the
battery poles is ensured by spriogded connection points. Eacl

the batteries are secured in place by isolating sepaistecificall

designed for each battery type. To test batteriesnnexied in serie

the contacts in the holders can be linked in sergs

The BH-1 holder can be connected to a standard or EIS chanaal
Bio-Logic instrument (VMP3, VSP, VMP, MPG, ...) using 2 mnmdn@aplugs.
There are also 4 mm banana connectors on the realr gfethe

holder to allow connection to a high current booshanoel (4 amp cless).
Potential and current measurements are made sepaataly A1

allows for a 4point measurement connection. The potential se

leads are connected to the holder separately fromuthent carryin

leads. This connection scheme will minimize the éffexf contactesistances.

Part number092-22/10
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Connectors

On each channel of our potentiostats, the cell dablds are 2mm banana terminated. The cell cable ¢
current boosters have both 2mm and 4mm bananas tefleadlSockets can be usefull for test boxe
to solder a contact on the sample.

Banana adaptor 2 to 4mm

!

Catalog No. Description

092-1001/18[Banana adaptor 2mm to 4mm male black (pack pf 5)

of 5)

092-1001/20{Banana adaptor 2mm to 4mm male blue (pack

of 5)

5 092-1001/19|Banana adaptor 2mm to 4mm male Red (pack

092-1001/21[Banana adaptor 2mm to 4mm male white (pack pf 5)

Female sockets 4 and 2mm

‘ ‘a ‘
092-1001/8 [ White socket 2mm female (pack of
‘ ‘ ‘ 092-1001/3 | Black socket 4mm female (pack of 1

Catalo¢ No. Description

092-1001/5 [Black socket 2mm female (pack of 1

0)

092-1001/6 | Red socket 2mm female (pack of 1(

092-1001/7 | Blue socket 2mm female (pack of 1

D)

10)

0)

092-1001/4 | Red socket 4mm female (pack of 1(

092-1001/25 | Blue socket 4mm female (pack of 1

D)

Aligators clips 2 and 4mm

Y

N H

Catalog No. Descriptiot
092-1001/1 |Black alligator clips with 2 mm female connector (pa¢k0)
092-1001/2 [Red alligator clips with 2 mm female connector (pack o

092-1001/22

White alligator clips with 2 mm female connector (patk @)

092-1001/13

Black alligator clips with 4 mm female connector (patk)

092-1001/14

Red alligator clips with 4 mm female connector (pack

092-1001/23

Blue alligator clips with 4 mm female connector (paclk)
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ELECTROCHEMICAL CELLS
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@ VC-2 and VC-3 voltammetry Cells

Counter electrode of Voltammetry cell for VCis exchangeable. Tefl-coated cell cap equips removable
Teflon-coated working electrode holder. Sample holders for sanadlunt measurement are available ¢
remove the holder

| 8

Reference Electrode
L=
Waorking Electrode
=
002222 Piatinum ][_—‘1
Counter Electrode | L] / /Teflon Holder

009028 Teflon Cap
forVC-2

001056 Cell \iial (20 mL)
Cell holder for VC-2,3,4
Catalog No A-001209

| {
=\

e

Components of VC-2/V@G-cell can be provided separately. In that case, eagbles
vials (A-010343) includes 10 pieces of them per the sale

Catalog No Descriptiot
A-001052 VC-2 Voltammetry cell
Compments

A-00105¢ Sample vial(20ml)7pc

A-002222 Pt counter electrode for VC -2 cell
A-00902¢ Teflon cap for V(-2

A-01C537 Purging tub
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@ VC-4 Voltammetry Cell

Capable of measuring only 2ml of sample voluFurnished holder prevents
the vial from spilling.

Reference Electrode

011226 Teflon Cap for WVC-4

(1504 Cell vial(Sml)

o117
Cell Holder
for VC-4
Catalog No Descriptior
A-011224 VC-4 Voltammetry cell

Content:
A-011504 Sample vial(5ml)7pc
A-011226 Teflon cap for VC-4
A-011227 Cell holder for V(-4
A-00222Z Pt counter electrode for \ -2 cell
A-010537 Purging tube

Components of VGt cell can be provided separately. In that case, eagbles
vials
(A-011504) included.0 pieces of them per the sales
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@ SVC-3 Oxygen free Voltammetry Cel

By using this cell, researchers can run experimengsffoen gasificationed steam. Also, researchers ca
rid of influence of oxygen in the cell by bubbling nitroggas. This features are well suited
measurements by ultra weak current.

Sample volume: 5-10 mL

Working Electra deﬂ]- ﬁ / Referance Electrode

1~ Teflon tubing
- Dissolved oxygen
Lol
o' @
@
002233 5cmPt |
Counter Electrode Bubble inert gas
H “ (N2 ete.)
el
F zho)
Uu Eliminate dissolved
oxyaen from electrolyte
011811 Teflon Cap for SVC-3 e @
@] ®
e®®
p‘ 'U' }
@'w@ Fill up inert gas in order
to avioid redissolving of
A {3 oxygen into electrolyte
! again
001056 Cell Via 2 %@
(20 mL) —
— ] Eﬁ i Seal cap keeps the cell
AR @ @HE of inert gas ambient
W ®
| 0% (W @
e Mitragen  Oxygen
Catalog No Descriptiot
A-010914 SVC-3 Oxygenfree Voltammetry cell

Contentt
A-00105¢ Sample vial(20ml)7pc
A-002233 5¢cm Platinum counter electrode for ' -3 cell
A-011811 Teflon cap for SV(-3
A-010537 Purging tub
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@ SVC-3C Oxygen free Voltammetry Cell for

—_Jlow temp

By using SVC-3C oxygefree Voltametry cell, researchers can get rid of imfuee of oxygen in the cell k
bubbling nitrogen gas, and also run the experiments atdowerature

Features

For low temperature measurement, three special athemtiec
1. Fluctuation of temperatudependent reference electrode pote
2. Increase of the solution resistance due to a decoéas@porting electrolyte salt solubili

3. Incorporation of condensation of water vapor.

Using SVC-3C Woltammetry Cell:

1. Reference electrode is setting away, using samplert
2. Micro electrode is used to allow for a measuremehtgh resistivity solutiot

3. This cell is closing.

Catalog No Description
12013 SVC-3C Oxygen-free Voltammetry cell
Contents
Teflon cap for SVC-3C
Sample vial 24 ml (3 pcs)
2222 Pt counter electrode for VC-2 cell
12177 Sample holder dia 9 mm (2 pcs)
10537 Purging tube
Optional items
o EE MPTE Micro Platinum electrode OD: 4 mm ID: 10
L! ’ 2005 um
' 2006 MAUE Micro Gold electrode OD: 4 mm ID: 10 pum
MCE Micro Carbon fiber electrode OD: 4 mm ID:
2007 pum
12171 RE-7 Non Aqueous reference electrode

Schematic diagram of the experimental cooling prc

Sample (E E Dryice

Ethanol




@ Micro Voltammetry Cell

Two options available for work in sample volume from 86@®0ul. Of course you will have to choose
appropriate working electrode.

From VC-2 Voltammetry Cell:

010396 Pt Counter .l].
Electrode

Waorking Electrode
CD:3 -6 mm

010398 Sample Holder
dia 9 mm (2pcs)

>/ 010431 Teflon cap for VC-2

Reference Electrode

010343 Sample Vial
(20ml)

To lower electric resistance, pleas oa&k the Vycor frit of sample holder int
supporting electrolyte solution at least for oneihprior to use. These frits need to be k
immersed in solution all of time.

If obtained data is shifted, IR drop may be causedhat case, please increase the suppol
electrolyte as much as five times or add appr0.5M of NaCl

Catalog No Descriptiot
A-011520 MCA Micro cell kit
Compments

A-00105Z VC-2 Voltammetry cel
A-012177 Sample holder dia 9mm (2pcs)

—
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@ Bulk Electrolysis Cell

This product is utilized to do complete electrolysis. Astioned in below, carbon working electrod:
formed into reticulated that provides with sufficient agagf area to gain the rate in electrolysis.
water jacketed cell can be purchased separately. Theuslatnesh electrode is also available
custom order. The platinum counter electrode equips a siegactaamber. The progress of
electrolysis can be investigated by inserting additiamditator electrode (required be preparec
users themselves). That insertion need to be plugged it @lug when the indicator electrode is
used

suitable for:

 Quantification of mass transfer of the electronmefeculs

» Measuring the absolute quantity of the analy

* Electrolytic synthesis of new materials (generallyuantity of milligram

etc.
Catalog No Descriptiot
A-001197 Bulk Electrolysis Cell
Content

A-00119¢ 100ml Glass ce

A-010530 Porous carbon electrode
A-002234 Platinum counter electrode 23
A-00119¢ Lid for counter electroc
A-001196 Chamber for counter electrc
A-00123¢ O-ring for counter electroc
A-009131 Port plug

A-000178 Stirrer bar

A-00119¢ Teflon Cap (for bulk
A-01C537 Gas purging tuk

Optional components

Catalog No Descriptiol

A-001194 Water Jackete@lass cell (for bulk
A-002250 Platinum mes 80 electrod
A-002251 Gold mesh 100 electrode

www. bio-logic.info 13



@ Cell vials

Various shapes and sizes of PYREX glass cell vialsa#able for users' purposes. Please be referr
their capacity as well

001195 001054 001184 . 011504
. Sample | L
Catalog No Description Volume Quantity Application
A-00105¢ Sample via 20 mL | 10 pc¢ VC-2,VC-3, VC-5, SV(-3, MCA
A-01150: Sample via 5mL 10 pcs VC-4

A-001051 Water Jacketed Glass celll 20 mL | 1pc |VC-2,VC-3, VC-5, SVC-3, MCA

o Sample , o
Catalog Description Viglha Quantity  Application
A-001195 100 mL Glass cell vial 100 mL 1 pc | Bulk electrolysis

A-001194 Water Jacketed Glass cell (foulk) | 100 mL 1 pc | Bulk electrolysis

Y T

e N
012061 012018 012062
Catalog No Description SamlOleQuantit ' Application
2 P Volume y PP

A-01206: |Sample vial for RRD -3 60 mL 12 pc RRDE3
A-01201¢ |Water Jacketed Cell vi 60mL | 1pc RRDE3

www.bio-logic.info 14



@ SpectroElectrochemical Cel

Spectroelectrochemistry(SEC) is aimed at the ingason of electrochemical reactic
mechanism and the interface structure betweenrelgtd solution and electrode. Remarkal
progress in this field and related technologyadies SEC to be applied in wide are
Nowadays, the relation between absorbance and tmitéor reversible or qua: -reversible
system is theoretically elucidated, on which bésésanalysis of electrochemic
characteristics becomes possible for thestgm otherwise difficult with only the result
voltammogram. Typical example is redox enzyme cchrom ¢ and methylene-blue

Real-time monitoring of chromatic change by red-

\ OX reaction
l Analysis of the charge transfer at the electrodediqui
I 1,4' surface
| .
Spectrometric measurement of near/surface of
electrodes

Absorbing spectrum of the product and
intermediate

Parameters; concentration, diffusion coefficient and

b I : ;
= g ;l life time
Catalog No Descriptior
A-011240 SEC-C Thin Layer Quartz Glass Spectroelectrochemical deKit
Component

A-011498 SEC-C Pt Gauze working electro
A-011499 SEC-C Pt counter electrode
A-011500 SEC-C Thin Layer Quartz Glass ¢t Light pas length: 1 mr |
A-011£01 SEC-C Teflon Ca
A-010537 Purging tube

=

Reference Electrode can be chosen optionally fromelow:

|
Catalog No Descriptior H
A-012167 RE-1B SilverSilver chloride reference electrc Iégnogtmh:mOD: 6.0mm
Length: 2|
A-012171 RE-7 Non Aqgeous reference electrode(Ag/A¢ 78n0gthD: 6.0mm _ urit: mm

Yorking Electrode™ s Location

We can provide also UVisible spectrophotometers with diode Array detectionags
contact your local representative)

15
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@ Spectroelectrochemical Flow Cell

= Cptical Fiber

Sample OTF‘“-
o

Spectrometer

Applications:

Study of charge transfer mechanism on the
interface between electrode and electrolyte.

1000um Probe type Optical Fiber

Spectroscopy on electrode surface or in near
neighbourhood.

Warking Electrode

Absorption spectra of products and intermediate

Analysis of concentration, diffusion coefficient, ignsource Sample IN
life time so on

Schematic view of flow cell (thin layer flow
channel, light pass and working electrode) is sho\
below left. The working electrodes ( ITO, platinurr i e 50 200)
mini-grid, and gold mini-grid) are replaceable. UV ‘ L | | ‘ ,
or visible light is introduced via optical-fiber from - i i .
light source and absorbed light is transferred into ‘ ’ ’ D ; D
CCD via optical-fiber. Example of spectrum ) ‘ h Gmmed,
change during oxidation-reduction of ferrocene by a e
CV is shown below right

Cat No. Description
A-01132( SEC-F Spectroelectrochemical flow cell
Components

A-01132¢ SEC-F flow cell base

A-01133( SEC-F flow cell block(A)

A-011331 SEC-F flow cell block(B)

A-01149¢ SEC-FT500 Teflon gasket (2pcs)

: __ ; A-01056: 74-UV UVIVIS Collimating Lens, 200-2000 nm
Wovelangth fom] e Dynaseal PEEK fingertight(2pcs)

o : = : 1T Teflon Tubing (80cm)
Spectroelectrochemicel system with Flow cell kit . .
------ Silicon Tubing (30cm)

e e S Stainless Tubing OD 1/16" (50mm)
- Polemosta
Optional Products
Cat No. Description
A-01181( FIA-P1000-SR 1000 m optical fiber Length:1m
e — A-01149¢ SEC-F Pt grid electrode for flow cell 8 x 27 x Immt
A-011497 SEC-F Au grid electrode for flow cell 8 x 27 x Immt
) _ _ _ A-01151¢ SEC-F ITO electrode for flow cell (4pcs) 8 x 27 x thin
Fiber optic spectrometer was used in this RE-3V Silver-silver chloride Reference
measuring system; Lights is transmitted by A-01216¢ electrode Screw ty| 10 x 55mn
optic fibers over a proper wavelength through RE-7V Non Aqueous reference
electrode. The lights absorption, which A-01217: electrode(Ag/Ag+) Screw type 10 x 55mm

occurred by electrolysis on the electrode, can
be detected by spectrometer
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@ Plate Material Cell

This quite handy cell was developed in order to evaluate piaterial such as metal or s-
conducting plate etc.. In evaluation, a sample plataridwiched in between block of the ci

Catalog No Descriptior Quantity
A-011951 Plate Material Evaluating Cell 1
Components
Teflon Cell [Body] 1
Teflon Cell [Base] 1
O-ring 1
Screw 20 mr 2
Purging tube 1m 1
A-00222: Pt counter electrode forv-2 cell 1

PLEASE CHOOSE SEPARATELY YOUR REFERENCE ELECTRC

How to Set Up

1. Place a plate sample on a lower side Teflon blo¢keo€ell
Applicable plate dimensions: W: ZB mm, T: ~3 mr

2. Put another Teflon block on the sample, drive twevgsrevenly to fix the plate. Liquid conte
area depends on inner diameter of thiéng- Deliver approximately 1 ml of electrolyte aftemdirm
if the plate is fixed.

3. Attach a Pt counter electrode and a reference etkcto the cell by setting them onto a cell «
We would recommend you to twist up the Pt part appropri#téiat counter electrode was long

www.bio-logic.info 1 7



@_ Corrosion Cells kits

We can provide you king size cells for corrosion appliceti These cells are available with a volt
of 1 Liter (other volume on request). They are avadakith or without double jacke
Two packages are proposed:
EL-CORR-1:

(Pictures non contractual)

Or EL-CORR-2
Catalog Mo, [Description
FL-CORR-2 |Complete corrosion cell kit
Contents
FEL-C-002 Double jacket cell 1L
EL-C-003 Teflon cap
EL-C-004 Teflon ring (Silicone encapsulated) 10 cm dameter
EL-C-005 Cell collar wath clamp
FL-C-006 Double Purge Tube
FL-C-009 Graphite counter electrode rods (2 pleces)
FL-C-011 Diouble nut 25 mm and 12 mm diameter
EL-C-012 Telescopic cell stand
FL-C-013 sample holder 1 cm?
EL-C-017 EBridge tube for B mm diameter reference electrode
R-XR-110 saturated calomel reference electrode (8 mim)
R-A941.111 |Cable connection for screw cap electrode
B-X31IM0D12 |12 mm OD conical rings for 8 mim OD electrodes (4 pieces)
Options
EL-C-008 EBridge tube for & mm diameter reference electrode
FL-C-014 Pt100 probe (indicate connector type)
FL-C-015 DLlagnetic stirrer with Temperature control
EL-C-018 Alurminum base holder for magnetic stirrer
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Corrosion Cells kits

Detailed items vue

Accessories options:

Thoses cells accept a lot of options like a corrosample holder, doub
jacket, Pt100 for temperature control (ask for connegfme)twith magnetic
stirrer or for external bath, telescopic support oedht king size referenc
electrode, bridge tube and platinum electrodes (see pa

www.bio-logic.info
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Corrosion flat cell kit

This cell with a volume of 250ml is adapted to performeangnce measurement on flat sample or
corrosion studies on flat specimen of 1cm2 size. Thishas got a double jacket for temperat
control and three holes for respectively refereneetedde, counter electrode and temperature [

Detailed sample holder view
Catalog No. | Description

EL-FLAT
Contents
EL-F-001 Complete Cell for flat sample 1cm2 with holc

A-702439  |Counter Electrode grid Pt mesh 80 with wire |
A-002056 ECS reference electrode

Options
EL-F-002 Glassware 250ml with double jacket
EL-F-004 Reference electrode bridge tube

Note: the cell can be supplied with reference elect
R-XR820 (with large sample window 10cm2)

A-702439

EL-F-004

www.bio-logic.info 20



Analytical Cells kits

This analytical cell with volumes from 1&8ml is adapted to macro electrochemistry applications
complete cell kit with or without double jacket, with difént reference electrode diameter and b
tube.Two package are possible:

Detailed items vue

www.bio-logic.info 2 1
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Reference Electrode

Reference electrodes are widely used as for electrochbmeasurements (CV, LS

DPV etc.) and electrochemical devices (electrochdndietectors for HPLC
electrochemical biosensor etc.). Various kinds of tkeoh as aqueous, non aque
calomel and owrtonstructing types are availat

RE-7
To avoid electrolyte leakage or

concentration due to evaporation during

storage or transport, we separate the

electrolyte from the body of the electrode

giving the possibility to fill it regularly

Catalog No Description Length(mm) OD(mm) Liquid Conjunction Tig Configuration of Electde

A-012167 |RE-1B Silver - silver chloride reference 70 6 Vycor glass | Ag/AgCl/NaCl
electrode Ag/AgCl Reference electrode for (

A-012168 |RE-1S Silver - silver chloride reference 40 ] 4. | Vycorglas: [Ag/AgCINaCl
electrod Ag/AgCl Reference electrode for SEC

A-002058 |RE-1C Silver - silver chloride reference 90 | 6 | Ceramicc ]|Ag/AgCIKCI
electrod Ag/AgCliSaturated KCI Reference electr

A-012169 |RE-3V Silver - silver chloride reference 48 | 10 | Vycorglas: JAg/AgCl/NaCl
electrod Ag/AgCIl Reference electrode applied to Flow

A-002057 |RE-2C Reference electrode 90 | 6 |  Ceramicc |Hg/HgSC,

Reference electrode, free from influence of chlerioir
A-002056 |RE-2B Caromel Reference electrode 90 | 6 | Ceramics | Calomel
Available as a standard electrode of referencetrelde:

A-012171|RE-7 Non Aqueous reference 70 | 6 | Vycorglas: [Ag/Ag/ACN/TBAP
electrode(Ag/Ag+) Ag/A¢ Reference electrode for CV of Non-Agqueous solvent

A-012172|RE-7S Non Aqueous reference 40 | 4F | vycorglas: |Ag/Ag/ACN/TBAP
electrode(Ag/Ag+) Ag/Ag* Reference electrode for SECM(Scanning Electrochami

A-012173|RE-7V Non Aqueous reference 48 | 10 | Vycor glass | AQ/AJACN/TBAP
electrode(Ag/Ag+) Ag/Ag+ Reference electrode for Non Agueous solweith flow cell

A-011503|RE-6H Reference electrode Kit availabld 90 | 6 | Ceramics | Hg/HgO1M NaOH

in alkaline solution

Reference electrode Kit available in alkaline siol

www.bio-logic.info
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Reference Electrodes (su

RE-2C Reference Electroc

Developed for the sake of eliminating any influel
of chloride ion from measurements. Consist
mercury, mercury sulfate and saturated potas
sulfate solutior

Hg,SO, + 2e = 2Hg + S|z
E,= 650mVvs NHE(25°C)

A-002056RE-2B Calomel Reference electrode
Hg.Cl, + 2e = 2Hg +2Cl
Eo=241mV VS NHE(28C)

A-002058RE-1C Ag/AgCl reference electrode
AgCl + e =Ag + CH
Eo=199mV VS NHE(25C)

RE-2B Calomel Reference Electrode and RE-1
Ag/AgCl reference electrode have the same sh
than RE-2C electrode.

POI’OUS VyCOI’S Specific gravity [in dry conditior 1.t
: . Void volume 28 %
V_ycor® glass is porous g!ass with 40-200 A _ Avr. pore diameter 40-200 A
diameter of pores. Chemically stable, operational )
as high as 800 degrees C. Also can be cut with a Internal surface ar 250 /g
sharp knife.
Reminder L -
Yellowish discolouration indicates the Catalog No Descr!ptlor Quantit
contamination. This is caused by absorbing of A"012182 xygg: 9::22 :Ss:ezjcl)aD'Z%isz |L[1).-05m9T7 25
organics into their pores from the air A-001087 Lgngth%0cm) 1
A-012183 Heat shrink Teflon tubing, 100mm 1

www.bio-logic.info 24



Reference Electrodes (su

Big size electrodes are available for vials with aia@@ bigger than 80ml. These references electr
can be used for Corrosion Cell kits and Analyticalsckils page 15 and !

Options requested

Salt bridge tubes

www.bio-logic.info 25



Counter electrodes

Catalog No Descriptiot

A-002222 Pt Counter Electrode for VC-2
A-00223: 5cm Pt Counter Electrode for VC -3
A-00223¢ 23cm Pt Counter Electrode (coile

Platinum Grid
Electrode
Sample holders:
Catalog No Descriptior SIZE

A-012176 Sample holder dia 6.0mm (2pc€)D6mm, ID4Amm, L55m1
A-012177 Sample holder dia 9.0mm (2pc OD9mm, ID7mm, L55m1
A-012175 Sample holder dia 4.5mm (2 pcs) @I5mm,ID2mm,L40mr

These products enable to take electrochemical measurésnenty 200uL of the analyte wil
voltammetry cells. A vycor glass tip is attached the ef its glass tube, ion transmits free
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Counter electrodes (sul

These metal electrodes are advised for the use ofdhe%ibn cells or analytical cells for volume bigt
than 80ml.

Metals electrode:

Screw cap
4

Options requeste
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Working Electrodes: microelectrodes and U

Variety of Working

Electrodes

Platinum electrode (PTE)ConventionaI electrqde, Which_has hydrogen adsceptiave,
used for KD, and oxides detecti

Convetional electrode, which has no hydrogen adsorptiane

used for thiols detectic

Glassy carbon electrode Chemically stable electrode despite its relatidalge ove
(GCE) potentials of oxygen and hydrogen evoluti

Silver electrode (AGE)  For cyanidend sulfide detectic

fcagké‘)’” paste electrode Mixed with enzyme etc. to make modified electrc

Features and Applications

Gold electrode (AUE)

Nickel electrode (NIE) Chemically modified to detect amino ac

Palladium electrode (PD sed to study the process of adsorption and ddearpt

drogen
Plastic formed carbon Its highly-oriented graphite edge is exposed to the surfate
electrode (PFCE) cost effective, similar feature of HOI
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Working Electrodes: microelectrodes and U

Catalog No. | Product description DesignationDimensions Isolation
A-002013 Platinum electrode PTE OD:6mm ID:1.6mm | Peek
A-002313 Small type Platinum electrode SPTE OD:3mm ID:1.6mm | Peek
A-002012 Glassy Carbon electrode GCE OD:6mm ID:3.0mm | Peek
A-002411 Glassy Carbon electrode GCE OD:6mm ID:1.0mm | Peek
A-002417 Glassy Carbon electrode GCE OD:10mm ID:5.0mm | Peek
A-002412 Small type Glassy Carbon electrode |[SGCE OD:3mm ID:1.0mm | Peek
A-002014 Gold electrode AUE OD:6mm ID:1.6mm | Peek
A-002314 Small type Gold Electrode SAUE OD:3mm ID:1.6mm | Peek
A-002408 Plastic Formed Carbon Electrode-3* |PFCE-3 OD:6mm ID:3.0mm | Peek
A-002409 Plastic Formed Carbon Electrode-1 * |PFCE-1 OD:6mm ID:1.0mm | Peek
A-002252 Pyrolytic Graphite Electrode(Basal PlanPGE OD:6mm ID:3.0mm | Peek
A-002253 Pyrolytic Graphite Electrode(Edge PlanfPGE OD:6mm ID:3.0mm | Peek
A-002011 Silver Electrode AGE OD:6mm ID:1.6mm | Peek
A-002210 Carbon Paste Electrode CPE OD:6mm ID:3.0mm | Peek
A-002016 Nickel Electrode NIE OD:6mm ID:1.5mm | Peek
A-002017 ICopper Electrode CUE OD:6mm ID:1.6mm | Peek
A-002018 Iron Electrode FEE OD:6mm ID:1.5mm | Peek
A-002019 Palladium Electrode PDE OD:6mm ID:1.6mm | Peek
A-002319 Small size Palladium Electrode SPDE OD:3mm ID:1.6mm | Peek
A-002223 Small size Carbon Paste Electrode SCPE OD:3mm ID: 1.6mm | Peek
A-002250 Platinum Gauze Electrode BOmesh 3825mm |Peek
A-002251 Gold Gauze Electrode 100mesh 3825mm |Peek
A-002005  |Micro Platinum Electrode IMPTE OD:4mm ID:10um Glass
A-002015  |Micro Platinum Electrode MPTE OD:4mm ID:15um | Glass
A-002003  |Micro Platinum Electrode IMPTE OD:4mm ID:25um | Glass
A-002009  |Micro Platinum Electrode MPTE OD:4mm ID:100um | Glass
A-002004  Micro Gold Electrode MAUE OD:4mm ID:25um | Glass
A-002006  [Micro Gold Electrode IMAUE OD:4mm ID:10um | Glass
A-002010  |Micro Gold Electrode MAUE OD:4mm ID:100um | Glass
A-002007  [Micro Carbon Fiber Electrode IMCFE OD:4mm ID:7um Glass
A-002002  [Micro Carbon Fiber Electrode IMCFE OD:4mm ID:33um | Glass
A-002271  |Micro Copper Electrode IMCUE  loD:4mm ID:25um | Glass
A-002273  |Micro Nickel Electrode IMNIE OD:4mm ID:100um | Glass
A-012182 \Vycor glass rod type OD:3mm length:10cm
A-001087 \Vycor glass tube type ID:5.9mm,OD:7mm| lenght 10cin

www.bio-logic.info

29




IDA (Interdigitated Array) Electrode:

Interdigitated 65 pairs of generator / collector electragoff electrochemical RedOx cyclil
continuously as fig.1 shows. This reaction significabthpsts sensitivity of the electroc
Furthermore, samples are preserved when DualOx) Mode is chose- Not like as Single Mode eat
up samples at measurements.

Catalog No Descriptiot Width(pum) Interval(um) Lengtt(mm) Number of paire
A-012125 IDA electrode (Au) 10 5 2 65
A-01212¢ IDA electrode (Pt 10 5 2 65
A-012127 IDA electrode (Carbce) 10 5 2 65
A-012128 IDA electrode (ITO) 10 5 2 65

More fine IDA(Pt/Au) Electrode was
developed. Its 3um pitch working electrodes
significantly increase redox cycle and allow
researchers to perform ultra-sensitive

measurement.
Catalog L width(u Number of
o Description m) Interval(um) Length(mm) paires
A-01195E IDA electrode Au) 3un 3 3 2 65
A-01195¢ IDA electrode (Pt) 3ul 3 3 2 65

A-011066 Kit cable for IDA electrode
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Rotating disk and Ring disk Electrc

Featuring:

RRDE-3A Rotating Ring Disk electro

Compact control and Rotatc

Operates as RDE or RRDE Electr

Both remote and manual control availe
Rotating rate range from 100rpm up to 800C
<0,1% error in the speed rai

Easy replacement and various

* (Cell to be choosen separat

Catalog Nt
A-01218(

Specification
Rotating spee

Description
RRDE-3A Rotating Ring/Disk
Electrode

100-8,000 rpm

Rotation control typ

Setting resolutio 1rpm
Display type 4-digit LCD
Rotational accurac < 0.1%

PLL (Phase-locked loop)

Power supply
Size (W x D x H)

100 - 240 VAC 50/60 Hz
180x%(base 230, chassis 120)x380 r

Besides the normal rotation function, the motor

position can be reversed so that the spin
coating can be easily done. The funciton is quiet
convenient for the electrode modification with

catalyst or polymer.

RDE and RRDE Tips

Dimensions RRDE tip:
@ Ring: Ext 7mm int 5mm
@ Disk 4mm

Dimensions RDE tip:
@ Disk 3mm

www.bio-logic.info

Weight 6.0 kg
Operating temperatu |10 - 50°C
Catalog No| Description

Ring Disk Electrode

A-01117-
A-01116:
A-011163

RRDE Pt Ring/Pt Disk Electrod
RRDE Pt Ring/GC Disk Electrod
RRDE Au Ring/GC Disk Electrode

A-01116¢

A-011169

RRDE Pt Ring/Au Disk Electrod:
Disk Electrode

RDE GCE Glassy carbon Disk Electro

A-01117(
A-011171
A-011966

RDE PTE Platinum Disk Electrod
RDE AUE Gold Disk Electrode
RDE ALE Aluminum Disk Electrode

A-01196"
A-01196¢
A-011969

RDE AGE Silver Disk Electrode
RDE CUE Copper Disk Electrod
RDE NIE Nickel Disk Electrode

A-01197(
A-011971
A-011972

RDE TAE Tantalum Disk Electrod
RDE TIE Titanium Disk Electrodse
RDE WE Tungsten Disk Electrode

A-01197¢
A-012018
A-012020

RDE CPE Carbon paste Disk Electro
RRDE-3A water jacket cell glass v
RRDE-3A Oxygen free analysis cell
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Quartz Crystal Microbalan

Model QCA922
EQCM Cell

Quartz crystal resonators

www.bio-logic.info
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Quartz Crystal Microbalance

Main unit and adapter cable

QCA922 Model

Frequency range 1MHz to 10MHz

Gate time 0,1s ,1s and 10s

Resonant resistance range 1® 16k

Can work with 5MHz or 9MHz electrodes

(must be calibrated initially in factory)

EQCM measurements with Bio-Logic pstat (other
models please consult)

Rear panel

Catalog No Description
SE-QCA922 S/”C(::,rb(\)szazla%gsrtz Cryste
Specifications
Frequency range 1-10 MHz
Resonant resistance rang¢ 10

Gate time

0,1s,1s and 10s

Quartz electrode frequenc

y

5MHz or 9MHz

Power supply 100240 VAC 50/60 H:
Size (W x D x H) 260x88x230mm
Weight 3.0 kg

Operating temperature 0-4D

Polypyrrol example
polymerisation by EQCM

www.bio-logic.info

View of Frequency and resonant
resisto versus time
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Quartz Crystal Microbalance

Resonator holders

Type (P/N)

QCA Cell (092-QCA-FC)

Dip Cell (SE-CL3)

Well Cell (SE-CL4)

Transparent Well Cell

(SE-CL5)
View %)
(& F:*
Size: 34.5x 35.7x26.5mm 20x25.5x12 mi 20x 25.5x 22 mm 20x25.5x17 mm
Weight: 96 g 9g 189 39
Well Capacity 300 pL 750 pL 250 pL
Temperature: 80°C 0-40°C 0-40°C 0-40°C
made of: PEEK — SS - Teflon PVDF PVDF PVC

EQCM Cell: 092-Qca-FC

The QCA cell (092-QCA-C) is especially designed to fit with the QCA922. Thib @@ be use!
in static mode or in flow mode. Counter 082222) and reference -012167 or A-012171)
electrodes must be purchased separately.
This QCA cell is really convenient and easy to usadqalismantle). Two joints around the que
ensure Airtight and avoid leakage. Teflon part and sli@tegnless steel part maintain joints ¢
quartz together. This cell is robust and can be used rmeyg twithout damage; moreover it
possible to work with organic solvent suchaastonitrile
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Quartz Crystal Resonators

A wide range of resonators is available in order to meet the need of each user. All resonators
available are listed below. These are AT-Cut type.

f, =5 or 9 MHz (depending on the set frequency of the
QCA922)
Cut: AT

Surface area of the Quartz: 7.9 x 7.9 mm = 62.4 mm?
Materials: Au, Ag, Al, C, Cu, Mo, Ni, Ti, Pt, SiO,, Stainless
Steel, ITO

Surface Area of the electrode: 0.196 mm2

Temperature: -20 — 70 1C (few can work up to 120 IC)

SE-9AU-M

NOTE: Itis possible to purchase the quartz part anc
lead wire separately. In this case, a complete q
electrode includes separated quartz (SE-9MSE) and
lead wire (SE=EAD/2).

Nomenclature of Quartz Crystals Resonator:

For example: 9AG-MS/1
9:f =9 MHz

Finish
finish
Finish

30 pieces
50 Pieces

Options: 100 pieces

WIinQCM (SE-WQCM) is the software able to
control QCA922 for performing only QCA922
measurement (without potentiostat control).

GPIB-USB: The connection of the QCA922 to the
computer is possible via GPIB-USB converter.

SE-WQCM

QCM software control for QCA922
(no potentiostat control)
GPIB-USB-HSconverter from
National Instruments
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AG: Electrode in Ag

E: Etching
P: Polish
M: Mirror
S: Separated
/1
12
/3
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Quartz Crystal Resonators
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Fuel Cell accessorie

Single Cell Kits

MEAS

Fuel Cell for teaching

www.bio-logic.info
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Single Cell kits

Description

These single cells are composed of two (2) graphitespiaterhich gas channels have been mach
in order to distribute the gas on the electrodes surfawe(2) current collectors which are loca
behind the graphite plates, two (2) insulator sheetseptag from electric short circuits in the ce
and two (2) end plates used to tighten the cell tog

Some 1mm, 2mm and 3.2 mm diameter holes have been dniltéé graphite plates for voltage &
temperature probes. A 6.8mm diameter hole has been dnillach end plate to receive a hea
cartridge.

These test cells are all equipped with “swagelock” typed$ matching 6mm diameter gas pi|
Models

5 cm? single cell test fixture

16 cm? single cell test fixture
25 cm? single cell test fixture
50 cm? single cell test fixture

(For other models please consult)
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Membranes Kits (MEA)

(©photo : D.Michon/Artechnique-CEA)

Description:
These MEAs are based on a 50 um thick perfluoronated rmemband a platinum loading of 0.5 mg/c
(+/- 0.05), obtained with the standard catalyst concentrafio¥ Pt/C

3 Layer MEA correspond to a catalyst covered membra@jCthe proton exchanged membran:
covered with an ink containing the catalyst on thetedactive area. Platinum and Platir-Ruthenium
alloy are available for hydrogen and reformate operatieapectivel

5 Layer MEA correspond to a CCM with gas diffusion lay@®L) completing the electrodes on i
electroactive area on both sides of the membran:

7 Layer MEA correspond to alsayer MEA with a flat gasket (fiberglass reinforcedcsit) around bot
electrodes.

Dimensions:

These dimensions are given assuming the active aceatsred in the total ar
5 cm? : Active area : 23x23 mm/Total area : 50x5(

16 cm2: Active area : 40x40 mm/Total area : 70x7!

25 cmz? : Active area : 50x50 mm/Total area : 80x8!
50 cm? : Active area : 71x71 mm/Total area : 120x12
100 cm2 : Active area : 100x100 mm/Total area : 140x14

225 cm? : Active area : 150x150 mm/Total area : 200x2C

5 cm2 cell
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25 cm2 Single Cell kit for teachin

(©photo : PaxiTech®)

Description

The PaxiTech Fuel Cell and Electrolyser Educationaia very complete laboratory practical wh
students will be able to study the electrolysis of wedgroduce hydrogen and oxygen and then us
hydrogen produced to run a hydrogen/oxygen fuel cell. Mangrdiit electrochemical aspects car
covered with the kit such as characteristic curkaitage polarisation curves for the electrolyser am
fuel cell and the application of Faraday’'s law to catrilthe efficiency of the electrolyser, the fuel eed
the complete system.

Water electrolysis is observed by passing an electiricent from a battery or other DC power sug
through the electrolyser cell, hydrogen gas will be prodaté¢he cathode and oxygen will bubble u
the water reservoir on the anode side.

Anode: 2H0) => Oy + 4H" ) + 4e
Cathode: 4, + 4e => 2H,,

The electrolyser efficiency is given as the chemaargy of the hydrogen generated as a percente
the total electrical energy provided.

The fuel cell uses hydrogen and oxygen (from the ainanstirrounding atmosphere) to gene
electricity. The gaseous hydrogen supplied to the anodedis@d into protons and electrons. The protf
pass through the proton conducting membrane electrolyteeat the electrons go around the exte
electrical circuit to the cathode. Oxygen is reduceartaluce water at the catho

Anode: 2H g => 4H, + 4e
Cathode: 4K, + 4e+ Oy => 2H,0,,
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25 cm2 Single Cell kit for teachin

Contents

1 plastic electrolyser cell(25cm?) where oxygen is produced at the anode side and bubt
through the water in the reservoir. At the cathode siteehydrogen gas produced comes out o
cell via one of the gas exits on the top or bottate sif the cell. A plastic screw is included
closing the unused gas exit.

1 plastic air-breathing fuel cell (25cm?), where the oxygen present in the surrounding aiacaas:
the fuel cell through the holes present on the cathiddeos the cell. Hydrogen gas is provided by
electrolyser. The cell has one hydrogen gas input an@xneA porous material is placed inside
kit for the homogeneous diffusion of hydrogen over thelevsarface area of the membre
electrode assembly. Fuel cells with different types ednfirane/electrode assemblies (vari
electrode catalyst loading, polymer electrolyte menmbrafrdifferent thicknesses, etc.) can
provided as an extra option.

1 phase separator/bubblerin the form of a 250ml glass bottle. The hydrogen gas pradogehe

electrolyser is directed to the phase separator whergas flow can be visualised and the lig
water present in the hydrogen gas is removed.

Fuel Cell Components

3-layer (catalyst layer/membrane/catalyst layer) elayer (3-layer pressed with gas
diffusion layers and gaskets) membrane electrode assenblieASs

Gas diffusion layer materials

Gasket materials

Electrolyser Membrane Electrode Assemblies
7-layer membrane electrode assembly

1 dc power supply (15V -3A) 1 fuel cell electronic loacwhich consists of an electronic variable
resistor which can work in constant current or cartstaltage mode. A display panel shows the
cell current and voltage.

2 security valvescomposed of a noreturn check valve and a ball valve connected to gaothe

fuel cell. The norreturn check valve will open at hydrogen gas pressures Hhigaerl.5bar. The g:
contained in the fuel cell can be purged before expersrignbpening and closing the ball va
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25 cm2 Single Cell kit for teachin

FUEL CELL
ELECTRONIC
POWER SUPPLY ELECTROLYSER FUEL CELL LOAD
@ \r:aolc-eretum hallvalve @_
| ¥ I

_ +3A GD

=
1

(©photo : PaxiTech®)

Spare membranes

MEA S25-7L: Nafion 112 (2 mil thick membrane), Pt/C 7

MEA S25-7L: Nafion 115 (5 mil thick membrane), Pt/C 7
MEA S25-7L: Nafion 112 (2 mil thick membrane), Pt/C 4
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Corporate office

Bio-Logic SAS
1, rue de I'Europe
38640 CLAIX — France
Tel: +33 476 98 68 31
Fax: +33 476 98 69 09
www.bio-logic.info

USA office

Bio-Logic USA, LLC

P.O Box 30009

Knoxville TN 37930- USA
Tel: +1 865 769 3800
Fax: +1 865 769 3801
www.bio-logic.us



