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Electrochemical
Dilatometer

The ECD-1 is a research grade instrument dedicated to the measu-
rement of charge-induced strain (expansion and shrinkage) of elec-
trodes down to the sub-micrometer range. The ECD-1 is particularly
developed for the investigation of Li-ion battery and other inserti-
on-type electrodes. It may be used in organic as well as aqueous
electrolyte solutions. The ECD-1 is the result of more than 10 years
experience in the field. The heart of the ECD-1 is an electrochemical
cell, hermetically tight against ambient atmosphere. The two elect-
rodes inside are separated by a stiff glass frit that is fixed in position.
The upper (working) electrode is sealed by means of a thin metal
membrane, through which any charge-induced height change is
transmitted towards the sensor/load unit that is attached from top.

A high-resolution displacement transducer detects dimensional
changes ranging from 50 nanometers up to 500 micrometers, du-
ring one and the same experiment that may last between a few
seconds to many days. The sample’s electrode potential may either
be controlled against the counter electrode or against an reference
electrode.

The ECD-1 provides an analog signal output that can be seamlessly
integrated into the software applications of many of today's electro-
chemical workstations and battery testers. Optionally the signal may
be recorded by a data logger.

Enabling Electrochemical Dilatometry
in the Nanometer Scale

The new ECD-nano electrochemical dilatometer has a resolution
in the true nanometer range. This new development is fully com-
patible with the ECD-1, except for the sensor/load unit. With the
new capacitive parallel-plate sensor system, the ECD-nano provides
a much better resolution below 5 nanometers (against 50 nm for
the ECD-1). The high resolution of the ECD-nano opens new fields
of application to electrochemical dilatometry. Quasi 2 dimensional
electrode processes like the SEI formation in lithium-ion batteries, or
the electrochemically driven growth of passivation layers on metal
surfaces might become the subject of future dilatometric studies.

Just like the ECD-1, the ECD-nano provides an analog signal output
that allows for seamless integration into the software applications
of many of today's electrochemical workstations and battery testers.
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Current response and height change of layered Ruthenium oxide
HRO in 2 M H2504 during slow scan voltammetry. Courtesy of Prof.
Wataru Sugimoto, Shinshu University, Japan. Measurement with
LVDT sensor (ECD-1).
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electrochemical test equipment

ECD-1
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Features ECD-1

m 500 micrometer full range with 50 nm maximum resolution

(LVDT sensor with dc voltage output, 2 to 10 V)

Choice between many different electrode types:
bound films (up to 10 mm in diameter, up to 1 mm thick),
binder-free powders or single crystals

Compatible with aprotic as well as aqueous electrochemistry
by proper choice of construction materials (standard is gold or
stainless steel 316L for current collectors, PEEK for cell housing,
and EPDM for seals)

Small cell volume (< 3 ml electrolyte required) High drift
stability of height signal for long-term experiments (drift <0.1
micrometer per hour)

Easy-to-assemble, easy-to-handle, and robust construction
Choice of load on working electrode (30 and 130 g)

Broad temperature range, -20 to +80 oC, in combination with a
temperature controlled chamber

Modular design allows to separate electrolyte filling (e.g. inside
a glove box) independent of dilatometer operation (e.g. inside a
temperature chamber)

Watch your electrode breathing!
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Electrochemical Test Cells

ECC Electrochemical Cell
Test Cells for Lithium battery Electrodes

The ECC Electrochemical Cell is considered a standard test cell for
the characterization of lithium ion battery chemistry as well as other
aprotic chemistries. With the ECC cell design we have adapted the
advantages of the industry’s standard button (coin) cell while avo-
iding its serious shortcomings for everyday lab usage. The ECC cell
design is the result of many years experience and iterative improve-
ment in lithium ion battery and supercapacitor electrode testing. It
is perfectly suited for voltammetry and impedance as well as cycle
life testing. The ECC can be optionally equipped with a reference
electrode to control or monitor half cell potentials. Also available is
a special version for aqueous systems.
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ECC-Std

Standard Test Cell

for lithium ion battery
and other aprotic
electrochemical systems

Features

m High precision 18 mm diameter sandwich geometry with <0.1
mm electrode concentricity

| Reliable low leakage sealing with PE washers, He leakage rate
<10-8 std cm3/s

m Temperature operation range -40 to +80 °C

m Easy and reliable electrolyte filling upon assembly

| Fast assembly and dismantling, and easy cleaning of cell com-
ponents

W Electrodes are easily accessible for post-mortem analysis

B Reusable cell components except for PE sealing

m Small and defined electrolyte volume down to 0.1 cm3 due to
minimized dead volume

B Adjustable, reproducible and homogeneous mechanical pressure
on electrodes

B Materials in media contact are stainless steel 316L and PEEK
(other materials on request)

m Modular cell construction with many interchangeable compo-
nents.

m Optional refitting kits e.g. for aqueous electrolytes, and vacuum
filling

m "“Plug and play” multi-cell fixture available for operation inside
temperature chamber or wall mounting, and for connection to a
multichannel potentiostat or battery tester

Technical Data

Size (including bracket):
90 mm x 54 mm x 70 mm (height x width x depth) Weight: 640 g

Staindess stesd bracket makes
assembly fast and easy; fits into
multi ~cell stand (EQC-Stand)

Gold plated speing

applies repruducible
mechanical load on cell
stack (10 ... 50 M)

Stainbess sbeel bd with
Banana Jacks

cutting rings w PE

washer ensure ultra-low
Stainless steel piston for leaage
CONTERSION Mesistance in

AprEE Muchs PEEK sleeve ensures

electrod concentricits
and homogeneous
curnisil distribution

Cell stack with either thick
fleace (fire coth), of thin
potyolelin separator

Stainkess steel base with
2 mm Banana Jacks



electrochemical test equipment

ECC-Combi
ECC-Std applicable both as 2- and
Standard Test Cell 3-electrode test cell for aprotic

systems, with reference elec-
trode holder ( ECC-Combi =
ECC-Std + Ref-Kit = ECC-Ref +
STD-Kit)

for lithium ion battery
and other aprotic
electrochemical systems

ECC-Ref

Test Cell with Reference
Electrode for lithium ion
battery and other aprotic
electrochemical system

ECC-Aqu

Test Cell for Universal Use
with gold current collectors
for both aqueous and aprotic
electrochemical systems with
reference electrode

ECC-Press

Pressure Test Cell for
measuring gas evolu-
tion, and for drawing

Test Cell for electrochemi-

cal characterization of gas
diffusion electrodes in aprotic
electrolytes

gas samples
Order Codes
ECC-Std - 2-electrode test cell for aprotic systems
ECC-Opto ECC-Ref - 3-electrode test cell for aprotic systems with reference

Test cell for optical and ECC-Aqu - 3-electrode test cell for aqueous systems with reference

X-ray characterization in .
the reflective mode Customized Test Cells

Based on our ECC standard test cell design, we can offer almost any
customization. Tell us your needs!
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Accessories & Tools

ECC-Stand

Dockingstation for 5 Test Cells

The ECC-STAND docking station can accommodate up to 5 cells of
the ECC series. Just a click, and the test cell is connected to a batte-
ry tester or multi-channel potentiostat via a terminal box. A toggle
switch serves to switch between two- and three-electrode opera-
tion. The ECC-STAND docking station thus allows for a permanent
connection between a given tester channel and the corresponding
cell position inside the stand, thereby helping to prevent the com-
mon wiring trouble and risk of failure when operating multiple cells
in parallel.

The ECC-STAND can be wall-mounted, placed inside a temperature
chamber, or simply sit on the bench top.

Technical Data

150mm x 398mm x 160mm (height x width x depth)
weight appr.: 3.8kg

Features

m Accommodates up to 5 cells of type ECC, ECC-REF or ECC-AQU
m Up to 4 stands (20 cells) can be placed inside any temperature

chamber of the 53 liters Binder series (e.g., Binder BG53).
Adaptation to many other environments is possible on request.

m Operating conditions: Temperature -40 to +70 °C, humidity

noncondensing

m Two 15-pole SUB-D connectors for connection

towards Terminal Box

m Shielded connection cables with pair-wise twisted sense and

current lines for low parasitic impedance

docking station wall-mounted
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El-Cut

High Precision Cutting Pliers

Accuracy and reproducibility of electrochemical tests depend not
only on the choice of materials, but also on simple geometric / me-
chanical parameters. One sometimes neglected factor is the proper
cutting of the electrodes. Torn and chipped electrode edges, even
when not seen with the naked eye, inevitably cause current inhomo-
geneity and are thus likely to affect experimental results. Especially
cycle life and impedance results are prone to such artefacts.

Electrodes cut by conventional punching (stamping) with only one
punch force show chipped edges and are not flat. In contrast,
electrodes cut with the EL-CUT are produced with three active forces
and in tools with a few microns cutting clearance. This high precision
cutting process results in electrodes with clean cutting surfaces with
no torn or chipped edges and being almost perfectly flat.

Features

m 18 mm diameter standard electrode size. Other sizes and shapes
on request
m 3 to 300 microns electrode thickness

4|'I'|'|

gLCEL
™

ECC-Load

The ECC-Load is an indispensable tool to conveniently load the ECC-
Ref test cell REF-sleeve with lithium metal.

Basically, the tool is a small tube (cannula) with a knock-out pin
inside. A tiny piece of lithium metal is first picked up by pressing the
cannula onto a piece of lithium foil (>0.2 mm thick). The cannula is
then inserted into the bore of the REF sleeve, and the lithium inside
the cannula is extruded into the REF bore by actuating the knock-
out pin.

‘ The picture shows, for de-

monstration purposes, how
the lithium metal can be
extruded through the REF
bore forming a thin wire. In
practice, push the lithium
just to the inner surface of
the REF Sleeve, no more, no
less.

0.3 mm
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ECC-Multi REF

with up to 3 reference / auxiliary
electrodes at different height

Customized Test Cells

ECC-Thin REF

with a reference electrode placed
at the edge of a Cellgard type
separator

ECC-Press Air

Combines the features of both
the ECC-Air and ECC-Press. May
be used to measure the gas
consumption of gas-diffusion
electrodes.
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