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1. Overview

Model 2325 is developed to be portable, low-noise, and fast-speed both in signal generation and detection. It is
achieved through the careful selection of advanced analog and digital microchips, which combine with an optimized
signal pass design.

The computer interface is designed to be user—friendly, and is suitable for various applications.

Applied potential range is +/-4V, current range is +/-50mA, and compliance voltage is +/-10V. Its current senstivity
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goes down nano Amp level. Therefore electrochemical measurement is done using 10um microelectrode.

Model 2325 integrates two channels into one compact design. Each channel has a low-noise analog current to volt-
age pre-amplifier with seven selectable gain stages, a variable analog filter, and a 16-bit bias DAC. A high impedance
voltage amplifier is used for reference electrode signal condition, and a 16-bit, 200 kHz ADC is used for data acquisi-
tion.

The instrument is controlled by an external PC under Windows environment. The user interface follows Windows
application design guide. If you are familiar with Windows application, you can use the software even without opera-
tion manual or help. most chemists are familiar with the commands, parameters, and options . The tool bar allows quick
access to the most commonly used commands. The instrument provides many powerful functions, such as file handling,
experimental control, graphics, data analyses, and digital simulation. Some of the unique features include macro com-
mand, working electrode conditioning, color, legend and font selection, visual baseline correction, signal averaging,
Fourier spectrum, and equations relating to electrochemical techniques.

Model 2300 can perform many measurement tasks, such as rotating ring disk electrode (RRDE) experiments, sub-

picoampere current measurement, sensor conditioning, and data acquisition



2. General Information

User updates

Technical changes

Damaged shipment

Product warranty

After receiving any updated information about product, the valuable infor-
mation related to current and other ALS products, please register your e-mail
address at our local distributors. We would like to know about your present

status and interests regarding electrochemical analysis.

We do reserve the right to make technical changes to improve the instrument

without notice.

Breakage of any part of this instrument during shipping should be reported
immediately to the freight handler and ALS Customer service.

It is necessary to keep the original packing box and contents for inspection
by the freight forwarder. ALS will replace any new instrument damaged in
shipping with an identical product as expediently as possible after the claim

filing date. Claims not filed within 7 days after shipping may be invalid.

Do not return damaged goods to ALS. Please contact with your local distrib-
utor informing them of its damaged status.

They will contact with our service department.

ALS Co., Ltd warrants equipment manufactured by the company to be free
from defects in material and workmanship for a period of 90 days from the
date of shipment. This assumes normal usage under commonly accepted
operating parameters. ALS agrees to either repair or replace, at its sole op-
tion and free of part charges to the buyer, any parts of such instrumentation
which, under proper and normal conditions of use, prove to be defective
within 90 days from date of shipment. Electrochemical cells and working

electrodes are warranted for 30 days.

ALS neither assumes nor authorizes any person to assume for it any other
liability in connection with the sale, installation, service, or use of its instru-

mentation.

All products manufactured by ALS are tested and inspected prior to ship-
ment. Upon prompt notification by the buyer, ALS will correct any defects

in warranted equipment of its manufacture either (by our option) by return of
the item to our factory, or shipment of a repaired or replacement part. ALS
will not be obliged, however, to replace or repair any piece of equipment
which has been abused, improperly installed, altered, damaged or repaired by
others. Defects in equipment do not include decomposition, wear, or damage

by chemical action or corrosion.

This instrument is manufactured, either wholly or in part, for research pur-

poses only. Use in medical diagnosis is not intended, implied or recommend



ed by the manufacturer. Use for this purpose and accountability for the same rests entirely with the user.

Service information

Limited obligations covered by this warranty include:

In the case of instruments not of ALS manufacture, the original manufacturers war-
ranty applies.

Shipping charges under warranty are covered only in one direction. The buyer is
responsible for shipping charges to the factory, if return of the part is required.
Expendable items including disposable items such as working electrode, reference

electrodes, source lights, panel lights, fuses, etc. are excluded from the warranty

ALS provides a skilled service staff to solve your equipment oriented problems. For
further details, please contact by e-mail (service@bas.co.jp). Following discussion
of your specific difficulties, an appropriate course of action will be described and
the problem resolved accordingly.

Please contact with local distributor and describe to them the problem you are hav-
ing in full detail. They obtain a RETURN AUTHORIZATION NUMBER (RA#).
The RA# identifies you as the sender. All correspondence and shipments should be
sent to ALS.



3 Installation

INSPECTION OF SHIPMENT

Accessory list

After you receive Model 2325 appratus, please confirm whether the following items are avaible. If we do not find out

one of accessories, please contact with distributor or local dealer in one week from Model 2325 arrival date. Otherwise

you do not have full support.

After unpacking the instrument carefully, check the package contents and inspect
for breakage. Table 1 lists the parts of the Model 2325 bipotentiostat. This list is
subject to change. Please refer to the packing slip with your instrument, Assembly
of these various parts will be outlined in the following chapters.

Please retain the shipping box and packing material until you have fully tested the
unit to be certain that no damage was incurred during shipping.

If a shortage exists, please contact with local distributor or ALS Customer Service

and describe the shortage. A replacement part will be sent immediately subject to

stock availability.

Cat No Description Qty
012269 Model 2325 Bipotentiostat 1
012570 AC Adapter 1
012562 Cell leads 1
012074 Remote cable 1
Ground cable 1
USB cable 1
Model 2325 control software 1




4. Quick Start

(1) Model 2325 software works under Windows XP/Vista/7. (Minimum system requirements: Windows 7/Vista/XP,
iCore3, 4GB RAM, and 1024x768 screen resolution).

@ After installing software into PC, all running software is terminated.

@ Double click the file CP210x_VCP_Win XP S2K3 Vista 7 v6.5.exe

@ PC has already connected with Model 2325 with USB cable, and Model 2325 turns on.

@ Open the device manager, and then Ports (COM & LPT) is clicked. “CP210x USB to UART Bridge Controller
(COMXx)" [x com port #] appears. USB driver installation is successful.

@ The instrument is ready to run if both blue and green LEDs on the front panel are on, and then 2325 control program

1S run.

(2) Main Window
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The command on the bottom window refers to the following table.

# Function # Function
(1) Selection of electrochemical((8.2) Auto Y
technique
(2) Input experimental parameter ((8.3) Print
(3) Note (9.1) Legend (ON/OFF)
(4) CH ON/OFF (9.2) Line style
(5) Run (10.1) Cursor ON/OFF
(6) Switch window (10.2) Display cursor postion
(7) Setup Window (10.3) Cursor slect or move
(8.1) FS (full scale plot)




(3) F. Plot Window.
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Cell leads connection
Cell cable female connector is located at right side on the front panel. Each cell leads has alligator clip, and it is easy

to connect with each electrodes. The alligator clip has color code, and its specification is followed:

Green  Working electrode Reference electrode

White  Reference electrode Counter electrode ,':,w.

Working electrode

Red Counter electrode

Yellow 2nd working electrode

2325 Bi-potentiostat
-

Cell leads connection

Power ON
PC has already connected with Model 2325 with USB cable, and Model 2325 turns on. The instrument is ready to

run if both blue and green LEDs on the front panel are on, and then 2325 control program is run.



(4) Power turn On

Model 2325 consists of

1. AC adapter

2. Cell leads, groud cable and remote cable.

3. Instruction manual
4. Model 2325

5. If you need accessories such as electrochemical cell, working electrode and reference.

The Model 2325 can be operated by 100V to 230V (50-60 Hz) power supply. Power switching regulator is used, and then it can

be used in any place without any modification. AC adapter socket is plugged directly into the power input on the rear panel (See

Figure 2). After making this connection, make certain the power on/off switch is in the certain position. Make sure that all

components of the system share the same ground circuit. This can best be best accomplished by plugging all components into

a multi-outlet power strip. Plugging the components into independent outlets can produce ground loops, which can produce

baseline noise.

System requirements

Operating system:
CPU:

RAM:

Monitor:

Mouse:
Communication port:
Output device:

After Power is ON, LED indicator on the front panel is lighting .

Front panel
i E
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Powsr £ 1 fcﬁ_c?\
uss © 2 w
& 0 o
3
s
1. LED for power switch
2. LED for USB
3. Cell cable connector
Rear panel
-
Fower |M 10 Ports usa OnfOff
DG+ 1av
129 Max |
«Q ) B =
L 5 ALS/DY 2325 7 8

4. Ground terminal

5. Power cable socket
6. Optional terminal
7. USB terminal

8. Power switch

WindowsXP/Vista/7

iCore3

4 GB byte

VGA

USB

USB 2

any printer or plotter supported by Windows
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Precautions

. The unit described in this manual is designed to be operated by trained personnel with some reasonable background
knowledge of electrochemistry. Any adjustments, maintenance or repair must be carried out as defined by this manual (please
refer to appendix sections) and by a person qualified and aware of the hazards involved.

. The instrument should be placed in a position where the likelihood of the ingress of a chemical spill is kept to an absolute
minimum. Efforts should also be made to avoid contact of the instrument with for instance corrosive vapours.

. The electrochemical cell should not be placed on top of the unit due to the risk of leakage and the possibility of the cell
contents entering the instrument.If chemicals do enter the unit then it should be switched off immediately and the nearest
dealer/BAS, Inc contacted.

Routine cleaning of the chassis of the instrument is not necessary. A spill ontothe outer casing that does not enter the
instrument should be wiped off with a dry cloth making sure to wide away from any instrument connections. Likewise the
PC used to operate the instrument should be protected from the possible exposure to chemicals.

. Despite the customers best efforts corrosion of the electrode leads can occur. This condition is best diagnosed by running a
CV from -1 V to +1 V on a 1 M Ohm resistor; sensitivity set at 1.e-6. An Ohmic plot through the origin should be obtained
with maximum currents of +/-1 uA. Working contacts (green and black) are connected to one side of the resistor and counter
(aux) and reference (red and white) to the other. Noticeable divergence from this behaviour may suggest faulty leads.

. Erroneous data/behaviour in an actual electrochemical experiment may be due to factors such a faulty cell connections, poor
reference electrode contact or poor condition of the working electrode. Reference and working electrodes are consumable
items and are freely available from BAS, Inc or your local dealer

. The cover of the unit should not be removed.

. Reference should always be made to MSDS supplied with any chemicals used. Generally accepted laboratory procedures for
the safe handling of chemicals should always be employed.

. Evidence of any fault condition should immediately be reported to BAS, Inc or the local distributor. Faults with the hardware
are usually diagnosed through the instruments, and please describe which kind of error on your PC is dispalyed on the

memo.
9. As the instrument operates by a data coupling to a PC we recommend that sufficient space (at least 2 m of linear bench) is set
aside in order to avoid cluttering the work area and to make easy access of the cell possible. There should be some free space

around the vents and fan exhaust of the instrument for effective cooling.

10. Connection of the cell by the alligator clip connections should be made in such a way as to avoid shorting of the contacts.



(5) Start
(5.1) Install
1: Model 2325 software is developed by LabVIEW(1). It works under Windows XP/Vista/7.
2: Minimum system requirements: Windows 7/Vista/XP, iCore3, 4GB RAM, and 1024x768
screen resolution.
3: After installing software into PC, all running software is terminated. Virus scan software is still running on the background,

may have interference with software installation.

4: LabVIEW driver is not developed.

(5.2) USB memory
the attached USB memory is inserted into USB slot on PC.

(5.3) Install Model 2325 control software
Please open "my computer", and Some of the files in USB memory are displayed. Double click ALS2325E _Inst folder.
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and then setup.exe is displayed.
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After double click setup.exe file, ALS 2325 program is started to be installed.
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L1l ALS2325e =L & als2325

AVA-NET

ALS232be

Itis strongly recommended that you exit all programs before running this
installer. Applications that run in the background, such as virus-scanning y

A ‘
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Iy N
L \ .
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|

Flease wait while the installer initializes.

o>

The above model 2325e display appears. Installation is completed.

(& aszase i ) (5.4) Installation of USB driver
|
Destination Directory

Select the primary installation directon.
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All software will be installed in the following locations. To install software into a
different locations, click the Browse button and select another directory.
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Please click USB_Driver folder and then CP210x_VCP_Win_
XP S2K3 Vista 7 is appeared.
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™
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Click Next button, and installation is started.
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Start Installation

J 1 {EnES
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Adding or Changing
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Run Time Support

Double click the file CP210x_VCP_Win_XP_S2K3 Vista 7.
exe, the following dialog box will appear. you will find a

“SETUP.EXE” file. Double click this file , then the following
dialog box will appear.

Click the Next button to begin installation. Click the Back button to change the installation settings,

[SaveFie.| [ «cBasck | Mewss ][ Cancel

Accept above license agreement, and then click Next button.
Software installation is started.
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The above license term is appeared, and accept the license
agreement. Click Next button.

Choose Destination Location
Select folder where setup vallinstall fles.

Setup wil install S licon Labeeatones CP210x VIOP Diivers oo Windowes XP/2003
ServeaNistal7 vE 00 in the folowing fokds:.
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Please decide final direcotry of setup file or select default.
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Acady to Install the Program
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Click Install button, and then the program in the USB Driver is
installed on the folder.

Silicon Laborataries CP210x VICP Drivers for Windows XP/2003 Server/Vista/7 - InstallShield -,

InstallShield Wizard Complete

The Instal5hield ‘wizard has successhuly copied the Silicon
Laboratores CP210x TP Diivers for windows <P/ 2003
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Chick Firish ta complete the Siicon Laborstanes CP210:YCP
Diivers for windows HF/2003 ServerAistal7 w8.00 setup,
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Click Finish button on the above display, and the USB driver
installation is completed.



(5.5) Installation of Model 2325 help file

Please install help file based on the following step. Click the
ALS2325-help-update.exe icon in below window

el e
@5_ ) OXB1—5— » UL TARE (G) UA—) I 7425 (G)DRE P
EE. #E- S5 HLLITALS— - 0 e
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&, IP-WINTX64 (C

i ¥
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=5 EN-WIN7X64 ([H help-updat  .00.pdf  k_start_g nst er
T cexe uide_jp_2
B & 0130501...
- UL—ITLT -
s @nEE

1. The model 2325 help installation window will be opened in
below, and click Install button.

{3 ALS2325¢ Help Update Setup iy = = =l
Choose Install Location
Choose the folder in which to install AL52325e Help Update. @

Setup will install ALS2325e Help Update in the following folder. To install in a different folder,
dick Browse and select another folder. Click Install to start the installation.

Destination Folder

Space required: 8.1MB
Space available: 766.5G8

Mullsoft Install System w2, 46

eS|

Installation Gomple te

Setup was completed successfully. @

Mullsoft Install System w2, 46

<pack [ dose | | Cancel
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5. Main Window

This window appears when you first open the program, and also during the experimental run. It will be used to input
experimental control parameters and display the experimental data for the technique you select.
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(1) Window selection tab is used to switch the working window among Main, Plot and Data. Main Window is used as measurement.

(2) Graph area is used to display recorded data for each individual channel. There are two methods to plot the data: Real time: The
program will display real time experimental data. This method is used for ADC sampling rates less than or equal to 200 Hz. After run:
For sampling rates higher than 200 Hz, the data will be first saved into the SRAM inside the instrument, and then be transmitted to the
computer after finishing the experiment.

(3) Technique selection (Pull-down menu) is used to select the technique for the experiment.

(4) Parameter input panel is used to input user settings for the experiment. The set of available parameters changes based on which
technique has been selected.

(5) Input a multi-line description of the experiment

(6) Channel on/off switch is used to turn the individual channels (except CH 1) on or off, by checking or un-checking the corresponding
check box. When checked, that channel will be turned on (connected to the electrodes) during the experiment to take data, and turned
off after finishing the experiment. If “Keep channel on” (in SETUP/SYSTEM) button is selected (Yes), all selected channels data will

remain on after the end of the experiment.

The color of the channel number indicates the corresponding channel's states:
Red: Channel is on. Note: Do not touch the cell leads!
Green: Channel is off. You can change the electrodes.

WARNING: ESD (electrostatic discharge) as high as 4,000 V can accumulate on the human body and can cause permanent damage to
the instrument. Therefore, proper ESD precautions are recommended before handling the cell leads.
Yellow: Channel is off. All channels are connected to their own internal dummy cell(1M ohm resistor), as a result of selecting “Test

with internal dummy cell” in SETUP/SYSTEM.
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(1) System command:

1T

Pause EXP.

| B ]

Gorsor OnfOff |

-

Setup

@E;UE

Start to run electrochemical measurement.

Stop data acquisition.

Pause data acquisition. Click again to continue data acquisition.

Pause the plotting of new data during experiment when in real-time mode, but the

instrument will still acquire data. Click again to resume plotting data.

A plot legend tool appears on the upper-right corner of the graphics window, which can
be used to change the plot styles (line color, line type, etc.) with right click on the legend
symbol.

Displays data with full-scale range according to the sensitivity selected.

Auto-select the data display range.

Three push buttons which independently turn on/off cursors A, B, C.

Set more DY2300 controlling parameters that do not appear on the front control panel (see

more details in the chapter of Set-up Windows of this manual).

You can find out your requested answer.

The printer output is identical to what is displayed on the screen.

Two text files can be saved simultaneously by using this command. The “filename.
dy20” file stores both experimental data and instrument configuration parameters. The
“filename.txt” file stores the experimental data only. Both files can be opened using
spreadsheetprograms such as Excel. Note: Data file (filename.txt) will only be saved if you
check Save data-only (*.txt) file in SETUP/General.

Use this command to read an existing data.

Load the Last Experiment's settings and data.

When you click Exit icon into main window, Save the instrument s current settings, turn

off cell connections, and then quit.

15



(2) Graphic Display and Cursor Styles Settings: These are used to change both graphic and cursor styles.
Expand graph:
(a) Select graphic tool.

EHH ﬂl /b) Left click mouse to select the plot area, and then release the mouse button.

You can also type in the desired numbers to the both ends of X (Y) axis of the graphic display to

change the plot area.

Cursor operation:

_Gaorsor On/Off |Og =]

‘ 04 f,462E-12

(a) Three cursors (A, B, & C) can be turned on/off individually by clicking on these three

buttons.

(b) After turning on the cursor, left click on the cursor property setting button (A, B, or C), and
Hc o4 ;

BEC 055 1S00E-1l select Bring to Center .

ﬂ Wl (c) Select the cursor tool, then use mouse to move cursor on the plot.

® (d) These four buttons move the cursor left, right, up, and down.

File Format

Two text files will be saved simultaneously using the SAVE command. One

B
= 0 @

is a “filename.dy20” file, a combination of experimental data and instrument

configuration parameters. The other one is a “filename.txt™ file, a data-only

text file. Both files can be opened by other programs such as Excel.

If Save txt file is unchecked, only the “filename.dy20" file will be saved.

<< dy20 file >>

1K
axm 5
| [Custompattemc0v20)  ~.

dy20 file === C(Cyclic Voltammetry === 5.980000E-1 -8.327476E-7
An example of stored data is shown. Init E(V): 0.600 5.970000E-1 -7.838523E-7
You can open it by note pad, and read High E(V): 0.600 5.960000E-1 -7.380130E-7
it by Excel. It is easy for you to use it Low E(V): -0.100 5.950000E-1 -7.028695E-7
for another statics. Scan Rate(V/sec):0.100 5.940000E-1 -6.746020E-7
Number of Circles: 1.000 5.930000E-1 -6.409865E-7

5.920000E-1 -6.142469E-7

Sens1 (A/V): 1e-5 5.910000E-1 -5.913272E-7

Sens2 (A/V): Off 5.900000E-1 -5.668796E-7

Diff. Scan2 (V): 0.0000 5.890000E-1 -5.454879E-7

Data start from here:

Potential (V) i(A) ,CH1
6.000000E-1 -1.042080E-6
5.990000E-1 -9.007426E-7
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5.1. Amperometric i-T (i-T)

For the Amperometric-iT (iT) measurement, the potential of the working electrode
is maintained at a constant value with respect to the reference electrode. The measured current is displayed
as function of time. his technique is used in the filed of current titration, amperometric sensor and flow cell. Its potential wave
form is a fixed potential. Its typical current response is shown in Figs A and B. Channel 1 and 2 have independent applied
potential, and please show in Fig. C.

Fig. 3.1 Amperometric i-T user interface and waveform

B. CH 1 Potential waveform

.. E
fAmperometric i-t Initial
w .
Potential I
Sampl Time {sech 01 = v
Rur Time sec Sp0 |
: !E
Init EVD 5 | t
Quiet time | =.=—— Sampling time —=
(Max =5 x IDS}
Sens (AN 1D a6 |& Fig. C.Typical current respons
- - ', D¥2325Potentiostat [
Main | FPlot | pate | -t offset.DY20: Lest run at: 4/24/2013 810 AM
m Senz AN 1Mefi |w —
Scan Method | Scan bl e
!E | i
Offeet (V) w02 e
(A) User interface -
zsl‘fﬁs 322525275 3 32535375 4 435 a‘sazfnes‘(i;z?s‘s 575 6 62565675 7 7575775 § 82585875 § 9595 075 10
o g = R
551 @ [operovin] [ove | [P ] [ o ] (_semp ) comorowors [ | o] | 15 | [spena] |60 [0 o

(D) CH 2 Offset potential

E(V)[CH2]

Offset (V)
Vref(V)
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Amperometric i-T Parameter

In Amperometric i-t Curve (i-t), a constant potential is applied and the current is recorded as the function of time.

o Sampling Time (sec):

Sampling time range is from 0.0001 to 10 (sec). A “*” sign will appear on the Sampling
Time if its value is larger than 0.02 sec. This sign means that the Sampling Time can be

automatically adjusted to a multiple of the line frequency to improve the S/N ratio.

° Run Time (sec): Total data sampling time range is from 0 to 65,000 (sec). The number of data points for
each channel = Run Time (sec) /Sampling Time (sec), with a maximum of 15000 data for
each channel. If Run Time is set larger than 15000 * Sampling Time (sec), the program will

° automatically adjust this to the maximum allowed value.

Init E (V): Initial potential on the CHI working electrode (as well as during the Quiet time). Potential

(] range is from -4.00 to +4.00 (V).

G. Filter [Auto] Automatically select the cutoff frequency of a low-pass filter (Filter-B)for each data channel
according to the Sampling Time.

CH 1:

Sens (A/V): Current measurement sensitivity scale (Ampere / Voltage) is selected from 1.0e-2 to 1.0e-8
(A/V).o
Filter: Automatic setting
CH 2:
Sens (A/V) : Current measurement sensitivity scale (Ampere / Voltage)is selected from 1.0e-2 to 1.0e-8
(A/V).o
Offset (V) : The potential for each individual channel will equal CH 1" s potential plus Offset (V) (-4.00
to +4.00).
Filter: same as CH 1
Method: Scan Current measurement same as CH 1
e
Precaution: :;zmm“’mu'm”m ——— =
When your inputted Run time is exceeded = e
20 EY a—

over Max data points, Run button is clicked e

and Maximum Run Time exceeded! as o LMJ

warning is displayed. Run time is corrected fﬁzim Py [ . mm E.

12 ey, —
automatically. i hEe

20086
0.00E-0
-2.00E-6

-4.00E-6
6.00E-6
-8.00E-6

1005, ' ' n ' ' ' ' n ' n ' '
0.000 5.000 10000 15000 20.000 25000 30000  35.000 40.000 45.000 50000  55.000 59.99¢
S — S — Time ( sec) >
H- 104 64612 2| &P [Time (sec) L JSlaa Gowore [0 gl
. B 1.00E-1 6.493E-12

| Hc 059 1S00EAL HE | Current (A) T b Ready.
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5.2. Cyclic Voltammetry (CV)

In CV technique, when the final potential is reached, the scan +E
direction is reversed and the same potential range is swept
again in the opposite direction. Therefore, the product of the High | ------

electrochemical reaction on the forward scan can be examined on Potential

the reverse scan.

In CV, the potential can be cycled over the same range many

times. Three potential parameters are required; the initial potential
(Initial E), and the two switching potentials (i.e., the potential at
which the direction of the scan is reversed), High E and Low E.

. . R Low
The potential wave form for CV is shown in Figure A. Potential

Scan Segment

The simplest i-E curve for CV is shown in Figure A. The £
asymmetry of the curve is due to the diffusional mass transport. Fig A. CV potential waveform

However, there are many other parameters that can affect the shape of this curve; for example, slow heterogeneous transfer
kinetics, instability of the oxidized or reduced species, and adsorption. If the heterogeneous electron transfer is rapid (relative
to the time scale of the experiment) and both the oxidized and reduced species are stable (again, on the time scale of the
experiment), then the redox process is said to be electrochemically reversible. The standard redox potential is the mean of the
two peak potentials (Epa and Epc), and the separation of the peak potentials is 57/n mV (n = number of electrons transferred per

molecule).
Fig 3.2 CV user interface and waveform

(C) CH 2 wave form ( differential scan)

\ Offset (V)

Gyelic Voltammetry GV} -

E(V)[CH 2]

Wit E0) 505 |
HehEoo g5 |
Low E0G ihl BRI

Scan Rate (W zec) 005 #* W

Mumber of Cycles gl | (D) CH 2 wave form ( constant potential)

s oty | e oot
Sens (A | 1Def v Offset (V)
- Vref(V)
m Sarc (AN | 10e5 (E) Typical CV respons
e ’T‘_/DVZHSPotzmms'all — 7
Scan Method Scan ¥ = B:E"’“‘;' - - e
— & ]
=
sooes| P8 VE

250066
200066
150066
1000E6
500067

(A) User interface

Current (8)

o4 03 03 ok o2 ods 01 obs o s 01

Potential (V)

B ® ool o | [ e (G o) coeoonnio0 ] s L] (] EESiRS
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Init E (V):

High E (V):

Low E (V):

Scan Rate (V/sec):

Data point:

Number of Cycles:

G. Filter [Auto] :

Initial Scan Polarity

CH 1:

Sens (A/V) :

Filter:

CH 2:

Sens (A/V):
Filter:
Method:

Offset

Cyclic Voltammetry Parameter

Initial potential on CH 1 working electrode (as well as during the Quiet Time) Initial
potential range sets at from -4.00 to +4.00(V).
Setting potential range from -4.00 to +4.00(V).

Setting potential range from -4.00 to +4.00(V).

Setting potential scan rate range from 0.001 to 10 (V/sec) A “*" sign will appear on the
Scan Rate if its value is less than 0.1 V / sec. This sign means that the data sampling rate can
be automatically adjusted to a multiple of the line frequency to improve the S/N ratio.

When scan rate is less than 0.1 V/s, Max data points has 15,000 for each
channel,and data is real time display. When scan rate is over 0.1 V/s, data display

is sometimes delayed.

Choose number of cycles from 1 to 255. This number is determined by High E and Low E.
If the setting is larger than the maximum, the program will adjust it to the maximum allowed
value.o

Automatically select the cutoff frequency of a low-pass filter (Filter-B )for each data channel

according to the Sampling Time.

+ The potential will first scan from Init E to High E.

- The potential will first scan from Init E to Low E.

Setting current range from 1.0e-2 to 1.0e-8 (A/V).

Automatic setting

Setting current range from 1.0e-2 to 1.0e-8 (A/V).

Same as CH 1

Scan: The individual channel's potential will equal CH 1's potential plus
Offset (V).

Const E: The individual channel’ s potential will be kept at a constant value
equal to Offset(V) during the scan.

Adjust potential range from -4.00 to +4.00(V)
Scan: Setting at differential offset

Const E: Setting at constant E during scan run
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5.3. Linear Sweep Voltammetry (LSV)
In LSV, the potential is scanned linearly from an initial potential

Linear Sweep YVoltammetry (LSV) L 4 | (Initial E) to a final potential (Final E) at a Scan Rate, and the current is

measured as a function of the applied potential. The potential wave form
for LSV is shown in Figure A. A offset potential for Channel 2 is added

on Channel 1. Please shown in Fig B and Fig C, and D.
Wit Q) 505 | g e
Final EQ ﬁﬁ Fig. B. Potential wave form for LSV
Soon Rate (Woe)| 0067 9|  na

Potential |

Sens (AN _11] e W

m Sens AN 10 e W

Scan Methad Scan e

o Initial
Dffset (3 qﬁ | Potential

Quiet time

- -

t
(A) User interface
Fig. C CH 2 wave form (Differential scan) Fig. D CH 2 wave form (Constant E)
E(V) [CH 2]

E(V) [CH2] Offset (V) [CH 2]

Offset (V)

i Vref (V) 1 19

E(V) [CH 1]

(E) Typical current-potential curve by LSV technique using RRDE-3A.

"2, DY2325Potentiostat B

—_—l ] oste | 2000rpm_1.DV20:

2000E-4

1800E-4

1600E-4

1400E-4

1200E-4

1000E-4

8000E5

6.000E-5

Current (4)

4000E-5

2000E-5

0.000E-

-2.000E-5

-4.000E-5

-6.000E-5

-8 000E-5

045 04 035 03 025 02 015 01 005 0 005 01 015 .02
Potential (V)

oo | s (SR

S Pesk efned by

8l V_%i @ Sygmoidal [z @AUS
w o e -

[ @ [opewow] [sme | L | [ | {_seip ) comarowonr £ [l e | (o] st
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Linear Sweep Voltammetry Parameter.

Init E (V):

Final E (V) :

Scan Rate (V/sec) :

Data point:

G. Filter [Auto]:

CH 1:
Sens (A/V):

Filter:

CH 2:
Sens (A/V) :
Filter:
Method:

Offset :

Initial potential on CH 1 working electrode (as well as during the Quiet Time) Initial

potential range sets at from -4.00 to +4.00(V).

Setting final potential range from -4.00 to +4.00(V).

Setting potential scan rate range from 0.001 to 10 (V/sec). A “*” sign will appear on the
Scan Rate if its value is less than 0.05V / sec. This sign means that the data sampling rate
can be automatically adjusted to a multiple of the line frequency to improve the S/N ratio.
When scan rate is less than 0.1 V/s, Max data points have 65,529 for each
channel,and data is real time display. When scan rate is over 0.1 V/s, data display

is sometimes delayed.

Automatically select the cutoff frequency of a low-pass filter (Filter-B) for each data channel

according to the Sampling Time.

Setting current range from 1.0e-2 to 1.0e-8 (A/V).

Automatic setting

Setting current range from 1.0e-2 to 1.0e-8 (A/V).

Same as CH 1.

Scan: The individual channel's potential will equal CH 1's potential plus
Offset (V).

Const E: The individual channel s potential will be kept at a constant value

equal to Offset (V) during the scan.
Adjust potential range from -4.00 to +4.00(V).

Scan: Setting at differential offset

Const E: Setting at constant E during scan run
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5.4. Open Circuit Potential (OCP)

Open Gircuit Potential (OGP}

The OCP method measures the potential difference between the reference

v (RE) and working(WEI) electrodes with high input impedance.

For CH2, OCP measure the potential between the counter (CE) and

Record Data (Potential ve. Time): working (WE2) electrode.

Sampl Time (zec) [ e w Fig .A OCP waveform.
Run Time (sec) gEIj Sampling time (sed)

Read Open Potential {One Pointy:

ciiaw |0.365

p
OCP(V) e e &
>
Time (sec)

There are two ways to measure OCP:

Record OCP vs. time. After selecting the desired Sampling
Time (sec) from 0.0001 to 10 and total Run.

Time (sec), click the RUN button to start recording.

Read Click READ to display the current measured potential.

Flg. B OCP user interface

Sample Time (sec):

Run Time (sec) :

Fig. 3.4 . OCP user interface and waveform

Sampling time sets from 0.0001 to 10 (sec) , and run time is also setup. When RUN button
is clicked, start to record Open circuit potential -time.

Run time sets from 0 to 65,000 (sec).

READ Data points are derived from Run time divided by Sample time.
Data Point: When scan rate is less than 0.1 V/s , Max data points are 65,529. When scan rate is over 0.1
V/S, max data points are 15,000. Data display is sometimes delayed.
2, DY2325Potentiostat =|E] 8
. Main ] F.Plot | Dats |
Precaution T
1.00E-5
005 Record Dats (Potential vs. Time)
8.00E-6 EI
3 . A e Sampl. Time (se) | 002°
When your inputted Run time is exceeded o Run Time e 95
. . . hoeh Read Open Potential (One Point):
over Max data points, Run button is clicked and S —
3.00E-6 CHL(V) .|
. . . . 2.00E-6
Maximum Run Time exceeded! as warning is 1oz
0.00E+0
displayed. Run time is corrected automatically. i
s
-3.00E-6
S Mote: A
:b‘DOE:E
-1.00E-6
:QDOE:b
-1.00E-5, n - ' ' i ' 1 ' ' '
—— SUDURGA —— Time (sec) i
m o [ N - e —
B s Swon | s@Ew ey Bt [ ——
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6.1 F. Plot Window.

Following the data acquisition phase, switching to this window will allow for further data analysis.

F A R —— =
72, DY2325Potentiostat l /

(]

single CV.DY20;

Current (&)

1 lecti f
) Selection fo 2) Selection for the data

-4000E6 Processing method L
-£50E-6 display channel
-5.000E-6 ' | ) f ' ! \ ' ' | ' '
06 0.55 0.5 04! 04 035 03 0. 02 015 01 0.05 0
. A 117253 S.600E-4 s Potefitial (V)
. B 0z -6.505E-7 Charnel
.c Doa 5 e x| selection l. 2 2 t 2 1 2 3 4
e L X () (2 (A A
e R e H
Jomeme | A

0 @ ] e L [ o

7~
3) Openthe data for

overlay display

Fig. 4 F.Plot Window

The command is linked with graphic display. Each of commands function is described on the below.

(1) Legend on/off Iﬁ
Legend

(2) Open

If checked, a plot legend tool will appear on the upper-right corner of the graphics window,
which can be used to change the plot styles (line color, line type, etc.) with right click on the
legend symbol.

Input a previous saved data file and compare it with the current one.

(3) Graphics setting

The graphics setting interface are used to change some graphic display styles.

EHE ﬂj Expand graphics:
(I

(a) Select graphic tool

(b) Left click mouse to select the plot area, and then release the mouse button

i - You can also type in the desired numbers to the both ends of X (Y) axis of the graphic
\Patential (v) & || haH) P (Y) grap

display to change the plot area.

‘ Y vy
_ &L, ﬁj HJ Various display style settings for the plot can be controlled through these buttons.

Bt 1||"I Auto-select the data display range.
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6.2.0verlay

Click Open button into Main Window, Open the dialogue to

store data.

For overlay display, Click Overlay button, choose the

specified data to be overlayed.

2, DY2325Potentiostat S 2, DY2325Potentotat BT
Mein | £t | Daa | Min | FPlt | pata | G
o Cyclic Voltammetry (V) L i
8.00E-8] InitEQ) 4.000E-6
6.00E-8| High E(V) 350066
Ames Lo V) 3000E-6|
20068 Scan Rate (Vise) | 005" [v]
000E:0 Number of Cycles 2uE
2008 Init Scan Polarty | Negative (=] 200066
-4.00E 5] sep® [ oo [=] 150066
600E:8]
E < 100066
-8.00E-8| sens(AV) | 10e3 [s] %
10067 § some7
[ SensV) [ 10e3 [5] 9 ]
ScanMethod [ scon ] 5000E7
offset () 40 -L000E 6/
Note: - LS00E:6|
200066/
250086/
300086
-3500E-6 ' | ' . . . " . 1 . ' ' ' '
060k o5 ois o ok 03 025 2 ois 01 05 o s a1
um |5 Potential (V)
060 shist - = pesesd Channel
Time (sec) R S Bn L e e a
. = 5 - ]
Time (sec) I  “iowore =12 ﬂ“‘j HEw r BAT = 00
[Cument @) BIIM | Reaay.. = >
Sl @ [oper-oviy] [ Sove |

Choose the specified data stored into folder, and the click

button.

Please select your inquired data.o

722, Select the .DY20 File to Open "2, Select the .DY20 File to Open
O_O" 0 » Computer » EN-WINTX6A (C) » 2325 [ | [ Search 2325 5] 10 » Computer » EN-WINTX6A (C) » 2325 ~ [ 4 | [ Search 2325 2]
Organize v New folder - A @ Organize ¥ New folder
E o A Name Date modified Type Size = Fa— 4 Name Date modified Type Size
B Desktop [ 100rpm 1.0v20 A19EHTAM DY File 6K8 B Deskop [ 100rpm 1.0v20 H19/2013907AM  DV20File ET
8 Downloads ] 150rpm_1.Dv20 4/19/20139:07 AM  DY20 File 36KB & Downloads L] 150rpm_1.0v20 4/19/2013907 AM DV20 File wKe
] Recent Places (] 250rpm 1.0v20 4192013007AM  DY20 File BK8 ] Recent Places ] 250rpm 1.0v20 H19N1ITAM DV File ET
] 500rpm_1.0Y20 419/2013%08AM  DY20 File ET ] 500rpm_1.0v20 HA/N13908AM  DVDFile %K8
A Libraries | 750rpm_1.DV20 4/19/2013%:08 AM  DY20 File 36K i Libraries L] 750rpm. 1.0v20 4/19/2013908 AM  DV20 File 36K8 L
3 Documents ] 1000rpm 1.0v20 419213G10AM  DY20 File »K8 1 [3 pocuments [ 2000rpm 1.0v20 H19/203810AM  DV20File K8 1
o) Music = []1500pm_1.0v20 4/19/20139:11 AM  DY20 File 36K8 o Music = []1500rpm 1.0v20 4/19/20139:11 AM  DV20 File 6Ke
] Pictures. || 2000rpm_1.DV20 4/19/20139:11 AM  DY20 File 36KB & Pictures L] 2000rpm 1.0Y20 AA9/2013F1LAM  DV20 File 36K8
8 Videos L] 3000rpm_1.DV20 4/19/20120:12AM  DV20 File E ) [ videos L 3000rpm_1.DY20 4/19/2013%12AM  DV20 File 36K8
] 4000rpm_1.0V20 419I3H12AM  DY20 File K8 ] 4000rprm 1.0V20 4192013912 AM V2D File BK8
% Computer ] 5000rpm_1.DV20 4/19/20139:12 AM  DY20 File 36K8 % Computer L1 5000rpm 1.0¥20 4/19/2013%:12AM  DY20 File 36K8
& EN-WINTX6A (C)) | (] 6000rpm 1.DY20 4N9DI3E12AM  DY20 File BKe & envwinned @) | | 6000rpm 1.0v20 4192013512AM  DV20File K8
& RUI—AE) L] cv.ovo 4/23/20133:08PM  DY20 File 158 e RUI-—AE) Ll cv.ovo 4/23/2013308PM  DV20File 15Kk
o IP-WINTXGS (F) [ ] it offsetDY20 4240181AM DY File 14K8 a P-WINTXG4 (F) [] #_offsetDY20 H24/213BILAM  DV2DFile 14K8
= RemovableDiski [ ]P010V20 4Z/0I3H09PM DY File ke = RemowsbleDisk | || Pto10v20 H23/2013300PM  DV2D File ke
T Dipromnvn APUNTILINPM DV File niR 5 = Cieomnon 4DNMIMUOPM DV File n x
File name: | + [Custom Pattem (-D20) File name: | 5 B
After switching to F. Plot window, the selected data is shown  Overlay data is displayed.
72, DY2325Potentiostat =Y 72 DY2325Potentiostat
Main I Fplot | Dats | PLO02DV2D: Mein | FPlot | outa | PL002DV2L:
Cycic Voltammetry (V)
D L] i 2 v L000E:5
90005
40066 it ) 306
2 T B000ES
35066 High ) 06
LowEQ) §Fo1 | 7.000E-6
30066 Scan Rate (V/sec) | 002° (=) e
. Nissbetof Cyces ] g
e Scan Poiaity | Negatve [
20066 St 400066
15066 30006,
10066/ S @ lZoee
%
LO0ES
50067 SensV) [ 1065 [= §
000E40) . =
SanMethod | San [x e
i » 5
50067 oftset 1) 30 e
L0066, Mot = ey
1506 400066
20066, -5000E6
P 600056
700066
2006,
B000ES . \ . | : l . \ . | \ . | ,
25066 —_— = 5 o5 o5 ois o4 o35 03 o 02 o5 o1 ofs o 05 01
060 0350 0300 04 0400 030 030 00 0X0 015 o0l 005 000 080 -0d00 d Potential ()
ERRERICY) Channel
0 poreniai ) 135113 i xl 8 selection Tt (s Tt I R
" = 5 Wi Bl al
P T ooy (018t | B T T c - = =
=t 1 ] w Ow Ow MO A F
(56t @ [open-oviv] [[save | [Pt ] [ty | Setup ) cumsarowore [ |
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6.3.1 Graphic Display Setting

If you want to change the size of X and Y axis, These Figures on both ends of X and Y axis, X are clicked, and you can input into any

numerical number, and then return enter key. X or Y axis is changed.

", DY2325Potentiostat

Main

Current (A)

EPlot ] Data |

7.500E-6)

single_CV.DV20:

B e W~ 5
ss0Es| P2 |
6000E6| P3 [N
SS00E-6| P4 [N
SO00ES| ps [
SUES|  pg [ |
4.000E-6

3.500E-6| £7 ’7 )
aoes| P2
2.500E-6
2.000E-6
1.500E-6
1.000E-6
5.000E-7

0.000E+0
-5.000E-7
-1.000E-6
-1.500E-6
-2.000E-6
-2.500E-6
-3.000E-6
-3.500E-6
-4.000E-6

045

Channel
selection

035

03

025
Potential (V)

02

005 0 05 @p

6.3.1.2 Change Axis Display Size

There is the low left of three buttons into F.Plot, and the center of

three buttonsdis accessed by mouse, and click left button of mouse,

and 6 kinds of icon appear.

When you draw the rectangle of a part of graph you want to expand with holding left button of mouse, the graph

is expanded by yourself.

When you select a part of graph you want to expand with holding left button of mouse, the X-axis part of graph is

expanded.

When you select a part of graph you want to expand with holding left button of mouse, the Y-axis part of graph is

expanded.

Click left button of mouse, and return the original size.

Click the left button of mouse in the graph, its size is expanded gradually.

Click the left button of mouse in the graph, its size is reduced gradually.
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6.3.2. Plot (X,Y axis) display setting

4.3.2.1 Change Plot X/Y Axis Title IPotemiaI o) Mmg
When X/Y title is changed, input the appropriate numerical

Sy
number into the following box, and then click LI I AL Qix!ﬂ:.d

6.3.2.2 When original size of X axis is returned, click :g] icon.. When Y axis retunr original, click |:£|. icon.

1 L
6.3.2.3 X, Y Axis (Form, Precision, Grid color) Setting. .il-glﬂ Format »

, Y axis display settings for each Ig (X axis)|ﬂ (Y axis) & lﬂlﬂ Precision 3
made an icon. For example, |g clicking the left mouse button can Mapping Mods »
be set for each item detail. J isible Scale

 Wisible Scale Label
Grid Color [
. . 3 L
6.3.2.4 Unit Setting R N e
& ]'Jl"li Precision b Scentific
Mapping Mode 2 Enginesting
-
J Wisible Scale C:;?
J Visible Scale Label | Hexadecimal
Grid Color » Relative Time
Absolute Time
=1

6.3.2.5Precision Setting ) L pr— ,
Precision setting of numerical number on axis display , for example, M Wy Precision 2 1]
when you select 3 in the pull down menu, X axis display shows the ) Mapping Mode 4 ;
number of digits after the decimal point three. o Visible Scale 5
 Wisible Scale Label 4
Grid Color ] 5
SO
6.3.2.6 Mapping Mode - s »
When you create a chart, you can select logarithmic or linear M“ Preclsion 4 e
at
display. )
Py 4 Wisible Scals Logarithmic
# Wisible Scale Label
Grid Color b
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. E I
6.3.2.7 Display Scale. il.&l” Farmat

The default setting is checked on the display scale. If unchecked, & | Y|y Precision
there is no axis display. "1 Mapping Mode
J Wisible Scale
J Wisible Scale Label
Grid Color

6.3.2.8 Display Scale Label. o) 1 L r——
The default setting is checked to see the scale label. & 1|y, Precision

Mapping Mode

J Wisible Scale

J Wisible Scale Label

Grid Color

6.3.2.9 Grid Color

. ul
EI'EIH—T Format

2
ME Precision [ _
Mapping Mode ) || [7]
 Veble Scal e ——
# Wisible Scale Label
e

ke
DEDDDDDDDDDDDDDDDD
Hiskory Syskem
O0OO0O0O00OOcnO HOEEC]

0 Transparent

Space bar togoles color selection.




6.4 Cursor Operation

- There is a button under the cursor in the center of the F. Plot screen. O White circle on the right will
or On/Of

change to green with a mouse click.

(a) Three cursors (A, B, & C) can be turned on/off individually by clicking on these three buttons

(green is on).

HMc 0306755 | 7.104E-6
Hc 0557511 | 45005 « |

EM/(C) Select the cursor tool, and move the cursor on the plot using the mouse.

* (d) Press right button, and cursor moves to right direction. These four buttons move the cursor left,

M A 0456054 30335 ¢ (b) If you want to move the cursor in the box, click the cursor A is yellow.

right, up, and down.

-
"2, DY2325Potentiostat = ]

—l ] = 1 single_CV.DY20:

7.500E-6
7.000E-6
6.500E-6
6.000E-6
5.500E-6
5.000E-6
4.500E-6
4.000E-6
3.500E-6
3.000E-6
2.500E-6
2.000E-6
1.500E-6
1.000E-6
5.000E-7
0.000E-
-5.000E-7
-1.000E-6
~1.500E-6
-2.000E-6
-2.500E-6
-3.000E-6
-3.500E-6
-4.000E-6
-4.500E-6
-5.000E-6 i ! . i W : : ! A .

0.6 0.55 05 045 04 035 03 0.25 02 015 01 005 [} -0.05 01
BWe 0164730 Potential (V)

Current (4]

e 035317 T

Wc 0557511 | e o 5
| perental () & | B m Fle Ciw [e ]
Jcomemen Al R® e [Jw T

Red and blue dotted line appear on the data.
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-
', DY2325Potentiostat

Main | FPlot I Data |

1.400E-4

1000rpm_1.DY20:

1.300E-4

1.200E-4

1.100E-4

1.000E-4

9.000E-5

8.000E-5

7.000E-5

6.000E-5

Current (&)

5.000E-5

4.000E-5

3.000E-5

2.000E-5

1.000E-5

0.000E+0

-1.000E-5

' ' ' ' '
0.6 0.55 0.5 045 04 035
-0.0149055 | 1.285E-4

0.282314 | 5.149E-6 o

,
02
Potential (V)

'
015

Mc 0557511 | -4.500E-11) = Hl iocion :
|peenza 1) ﬂﬂm 1

PAIH SHEGE F2 )
CEE T

(it @) [open-oviy] [ save | [ print | [ e | Setup ) cursoronose (5 |[2

S

Cursor Position

The cursor position is displayed at lower left corner.

When cursor moves any place freely, the left icon of cursor tool icon gn m clicked, green - button is flashing. The

mouse hits B cursor point, and B point changes to yellow, and its points moves on the curve. If you want to adjust cursor position slightly,

click of this

6.5.Cursor Setting

Cursor setting is to click cursor icon . with the right mouse
button, and cursor setting list appears. You can set up cursor.

4.5. 1. Selection of Cursor Bar Display

The display for a horizontal scroll bar cursor bar, vertical scroll

bar, and select the column header.

6.5.2. Check X Axis Scale
In order to confirm the X-axis scale, select from the following pull

down menu.

30

four buttons, moves to the cursor left, right, up, and down is moved.

=_ " Harizontal Scrollbar
Wertical Scrollbar
I xsk !
Column Headers
¥ Scale
Attributes 3
Bring to Center
G0 to Cursor
Create Cursor b
Delete Cursor
| LOOOE-T

’ =&, 905E-7

2 ¢ Patenkial (V)
-

Attributes 3
Bring ko Center

0 ko Cursor
Create Cursor Bk
Delete Cursor




6.5.3.Check Y Axis Scale
In order to confirm the Y-axis scale, select from the following pull

down menu

6.5.4 Set cursor attributes (Color. Style. Point. Line syle.
width setting)
(4.5.4.1) Cursor Color Setting

In order to confirm the color settings of the cursor and select color.

6.5.4.2. Cursor Style Setting

In order to confirm the cursor style, choose the line type.

6.5.4.3. Point Setting

In order to confirm the point settings, select a point.

6.5.4.4. Line Style Setting

In order to confirm the line style settings, select the line type.
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r Wisible Tkams b
l :
[ |

» Scale »

Attribukes 2

Bring ko Center
Go bo Cursor

Create Cursor P
Delete Cursor

y |L000E-7 -

-6.905E-7
% Scale b -4500E-11
Y Scale 4

Visible Ttems

.l

Attributes

Cursor Style B

z:ztco Center Paint Style  »

Hrser | Line Style »

Create Cursor b | Line Width  »
= Cursor | Show Mame

P ocdor e — |

1000E-7 -
-6.905E-7
-4500E-11 -
J Current (&)

L
0U0000000000000000
Hiskory Syskem
00000000000 CROmmO

o Transparent

— 1000E-7
Wisible Items | U IPPeS
# Scale p | THSOOELL
¥ Scale 4

Attributes

s

Bring ko Center
Go tgo Cursor Poik Style b ' |
Line Style » I
Create Cursor b Linewidth p|| == - -I-
Delete Cursor s : |
—— _|_
| TR — T -
i Vigible Ttems » 630
B iscale P SO0 xg
| ¥ Seals b
Color 3
Ering ko Certer rsoﬂle 4
Go bo Cursor FEErD 1)
T LineStyle »
Creats Cursor b Line \Width — » R . . .
Delete Cursor # Show Name
o - -] ;]
. +
[ -
= s
visble Ttems  p | TR
| | -6.905E-7
% Scale B 4EO0E-IL |y
' Scale 3 )
Attributes Color »
ko Cante Cursor Style B
Ering ¢
Point Styls b
Go ko Cursor 4 > :
Create Cursor b LineWidth  »
Delete C |
& Sursor  Shove Mame R kil




6.5.4.5.Set Line Width B ool noms )y | MOWE7 A

tems  p
. . . -6, 305E-7
Confirm the configuration of the thickness of the line. = % Scale NPT
| v3cale » :
Attributes 3 Color »
. Cursor Skyle  »
z’f::g Center Point Style b
& Line Style »
Create Cursor b | LRI 2
Delete Cursor # Show Name
N
6.5.4.6. Cursor located at Center Position r A ) 1.000E-7 5
We use to make sure the cursor is located in the center of the graph. . Visible Items » - 305E-7
B xscae p | THSUOE-IL [y
Y Scale 4
Attribukes (3

Bring o Center
5o ko Cursor

Create Cursor P
Delete Cursor

6.5.4.7. Move Cursor o 1000E-F -

Visible Iterms 63057
“4S00E-11 |

After selecting Move the cursor, the cursor can move with mouse

—-—
b

freely. Cursor . button on the bottom right corner of the bar is ® Srale

r

b

having the same function. ¥ Scale k
Attribukes 3

Eirireg to Center

Go ko Cursor

Create Cursor P
Delete Cursor

6.5.4.8. New Cursor

1.000E-7 L
Create the cursor in the dialog box below the default When you r Vigible Iterms ’ -6 305E-7
click to release A, B, C you can create a new cursor outside the . ® Scale po|HSO0E-LL |
cursor. To create the cursor> with a single click on the plot, the ¥ Scale »
cursor can only move on to create a new plot. Attributes ’
Bring ko Center
30 bo Cursaor
Fres
Delete Cursor Single-Flot
PlulEi-Flat
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Below D and E cursor is added except A, B and C cursor. E can only move on the plot

since it was added in a single plot.

or (cursor 3)

6.5.4.9. Delete Cursor
If you want to delete cursor,. select Delete.

Wigible Items

m Scale -4500E-11

]
3
¥ Scale (]
Atkritutes 3

Brirg ko Center
(o ko Cursar

Creaste Cursor B

Delete Cursor
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6.6. Data Processing

F.Plot Window, which provides some data processing methods can be applied to experimental data.

6.6.1. Channel Selection

Click the data channel in the window, then show/hide can be performed.

r u—m 1
‘-, DY2325Potentiostat —

Main = F.Plot ! Data | CV_dual 2.DY20: Last run at: 4/24/2013 10:52 Al

9.000E-6

8.000E-6

7.000E-6

6.000E-6

5.000E-6

4.000E-6

3.000E-6

2.000E-6

1.000E-6

Current (4)

0.000E+0

-1.000E-6

-2.000E-6

-3.000E-6

-4.000E-6

-5.000E-6

-6.000E-6

-7.000E-6 1 1 1 1 1 1 1 1 1 i I I
06 055 05 045 04 035 03 025 0z 015 01 005 0 -0.05 01

WA 00083137 11834 | & Potential (V)
-B 0271635 | 6634E-6 F

.Culsm. -0.0122358 | 1406E-5 | x|
st B gy o
Jomenen ity

selection 1 % Ey 4 i

[[Bdit | (&) [open-oviv] [ save | [ print | [ Help | Setup ) cursorowrofi [ |[Auto¥]| 5. | [Legend]

Selection of data processing "Reset?" and select channel selection dialog box will change to the next dialog box

@@@@@ Reset to Original data? IE @.@@@ Rezet to Original data? IE

FLT SM O Math FFT Save Modified data? E FLT Sh OC Wath FFT Save Modified data? IE

There are five green buttons on the screen corresponds to the ~ When any data are processed, green button is changes to pink

following data processing capabilities. color. For example,after smoothing (SM) the data and returning to
FLT : Low Pass Filter CH selection, SM button switches to pink color. If you press No
SM © Smoothing button of Reset to Original data, thenthe button switches to Reset
DC : Remove DC and return No button. The previous processed data are deleted, and
Math  Math original data are kept. If the Smoothing processed data is stored,
FFT : FFT press No of Save Modified data, then the data file store screen

appears. You can save it after newly naming.
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6.6.2. Low Pass Filter

If you setto “Yes™ , a Bessel type low-pass filter with selectable

Cut off Frequency (HZ) Apply low pass filter?
Filter arder 283 %2 E

cutoff frequency and filter order will be applied on all of the

data channels. Click cut off Frequency (Hz) button, and a list
of frequencies is shown. Low pass filter is used to select the

frequency.

Select from the list box to cut the frequency. Click NO button in

Ot off Frequenoy (HeY|  10H:  »

5kHz
table is shown. Select the frequency, then the data are processed. Filter arder -1 g 1 kHz

the Apply low pass filter. Low pass filter is applied, and the below Apply low pass filter?

500 Hz
100 Hz
50Hz
10 Hz
5Hz
1Hz
0.5Hz
0.1Hz
0.05Hz
001Hz

In case of Low pass filter processing is cancelled, press YES button

Cutt off Frequency (HZ) fipply low pass filter?
Filter order @6) §2

and return the original data.
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6.6.3. Smoothing

If the noise is noticeable in the data, you can make use of
smoothing processing. 2 to 99 as smoothing width, and press
No button in the Data smoothing. No button switches to Yes,
then smoothing processing for data is done. The following figure

appears.

In case of cancelling smoothing processing, press Yes button and

return original data.

4.6.4. Remove DC Offset

In case of the starting current under CV run is 0.918 uA, If set to
“Yes” , each data channel’ s DC value is removed by subtracting
its first data point and the value changes to zero.

The data process by Remove Data DC offset is saved, and are

overlayed.. It is shown in the following Figure.

Current starts at Zero
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@ None

() Remaove 1th Data Point as DC
() Remove Mean as DC

Original data




6.6.5. Math
The mathematical calculation capabilities. The 2325 model is available to calculate a CH1 and CH2. Offset (A or V) and enter a numeric

field. This number is added to the vertical axis data.

When you enter a number in the Gain column, this number is multiplied by the vertical axis. CV treated with Offset = 2e-6 and Gain = 2.00

is shown below. The data are overwritten on the original data.

Offset=2e-6
Gain=2.00
CV data by Math opertion

Original data

6.6.6. Plot Segments
Under running CV, you can set segment you want to display in the graph, Setting Plot segment for example, from 0 to 1, one segment

appears.

37



6.6.7. Cursor Positions

If you want to display the cursors at least two, between the values of the difference between the two cursors of the dX and values of the

difference between X axis and dY value of the Y axis are automatically displayed in the dialogue.

E_
G- Mosies |

ax= | Cursor (8-4)  |=]
oy~ Wleomes |

When cursor is selected,
white circle switch to green
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6.6.8. FFT (Fourier Spectrum)

FFFT (Fast Fourier Transform) is the Fourier transform. When

Fourier transform of each window is selected and clicked, Window

displays a list box.
Select the techniques required,

When you click the Amplitude, Amplitude appears in the list box,

Select the unit.

db (Vims)
Lmear (Vpeak)
Lmear (Vrms)

After setting Amplitude and Window, press the NO button of Plot FFT Spectrum to display the

Fourier transform data. To cancel the Fourier transform, pressing YES button to returns to the

original data.
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6.6.9. Peak Shape Definition

This command is peak definition and analyzes the shape of the
current-potential curve with the appropriate function curve. Click
the dialogue, then peak definition list (Diffusive, Gaussian,

Sigmoidal, None) appears.

The peak definition corresponds to electrochemical techniques,
and Diffusive is selected as CV peak definition The symmetrical
peak such as adsorption selects Gaussian The steady state current
by RDE and RRDE selects Sigmoidal If you do not need to display

data, select None.

When sigmoidal peak definiation is selected, the following result is shown.

_| Sigmoidal display
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6.6.10.Tafel Plot

The negative peak current by L SV (setup current polarity in the System) is used. The current-potential curve is converted into semi-

logarithmic plot by Tafel.

The program automatically calculates the polarization curves of the cathode and the anode. Tafel data processing capabilities of the LSV
(current polarity: cathode, voltage polarity: the only positive data set measured at the left side) are applied.

The data obtained by other techniques (CV, i-T) is not proceeded by Tafel plot properly.o

FTC R E =T Lok e |
-
paxe-4 -
FE -
e B &
-
-
g
PR T
Q- ]

& -1
(1.0
L1 it )
apie-3
(T-.
-3 B0~
=i B -
- BE-1
Ay
-G~
=1 20068 o -

L] RN P |

L3 [ 2= TEEE-T | -
B ~SREE-3
L LI T L |

Feswrad P Gl IELRY
HE
Darara U0 ol IS

C) O click the up and dowm

bafer eneter the potential range, click the
arowr to select the smitable

caculate button. The dope can be caculated

Belaat ?—u data / potertialrange for fitting
CH Mo Ewili':ri—Em=E '4; G Slope (8] = |[~2E65E+0
CH & 4 A Slope (AN = [1EME
. Slope Potential Rarge m-_:nm - I‘l-_ng,i""z » i 3 i -
& Shpe Potential Range &) = 210267 |t ginzn | D= BeES

_:: a) Enter the potential range tn obtain
the cathedic alope

042226 Blopoleniocht

P . . . . * : & , -
i e am a1 N o am @ am {] = -41‘

| =u 1] -n.ml:-'r'_i e e
- DN 4REL-T M E e 02 € S DA -lNE |
e ___ = E | LnI L et - & moow Ve TEAET

(e 1EL | R~ 11| oSk Bl Rage 20 500w BE1E | e
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Equilbrium E & = [0229 I . Slope (AN = [-3EESED

& Slope (A0 = [1BI4EHD
O Skope Potential Range 00 = 50190 | 1o S00E2___ | ::l!i::ﬁwﬂl 3006E+4

A Skope Potential Range ) = 50267 |10 Soze0 | 0 (= [BEsiET

Equilibrium E (V):  Equilibrium potential (corrosion potential)
C. Slope Potential Range (V): Cathode slope obtains from fitting setup of the potential range. Input numerical number and click calculate
button.

A. Slope Potential Range (V): Anode slope obtains from fitting setup of the potential range. Input numerical number and click calculate

button.
Calculate - Determine to do the fitting potential range, and then press the slope is calculated.
C. Slope (A/V): Cathode slope value.
A. Slope (A/V): Anode slope value.
Rct (Ohm): Polarization resistance value
iy (A): Polarization resistance (Rct) values obtained from the exchange current density
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6.6.11.Peak Par. Vs Scan Rate Plot (This method is used for CV experiments only. )

Peak Par. Vs Scan Rate Plot has a function to display Scan rate as X axis Vs peak current (Ip) or peak potential (Ep) as Y axis.
Do CV experiments with different scan rate, and save data file (Peak Sharpe Definition=Diffusive). First Open a saved files in Main

window, then switch to Plot window and using Open-OVLY command to open the rest files (<=15)

"2, DY2325Potentiostat [E=SEar—=

main  F.Plot lnml

1.100E-5,

1.000E-5'
9.000E-6'
8.000E-6
7.000E-6'
6.000E-6/

055 05 045 04 035 03 03 02 ol5 01 005 [} 005 01

0.6
[ B 178 5E0Ed | a
e a2 e
c aseTsi | -4swEi |

[roemaitn o fusifend |
=l | Hil »l 1 F2 7t " & = FAZ W

L 2 3 4 :
|ELa] o) o m  FAFm

R @ [coor-ovi{[ ove | [Print [ heip | (CSsop ) giresranjomO0 | [Autn] (165 (Keneesf (SRR (EESSIRSSRRINS

Click Data processing window 1 and then the following menu is appeared.

+ Channel selection
Low Pass Filter

Smoothing
Remove DC offset
Math
. . . Plot Segments
Peak select, channel, segment, linear fitting and slope and intercept are selected =
Cursor Positions
from [Peak Par. vs ScanRate Plot] . FFT
{ip, Ep, or d(Ep) = Ep [Seg(n+1)] - Ep [Seg(n)]} for CH1 or CH2 at Seg(n), n=1 to 6. Peak Shape Definition
Peak Par. vs Scan Rate Plot
Levich Plot
Salact Peak Ch.#:  Sagment #: Linear Fitting & Reset?
@ 1 [ S e
PEeceoam N 2, |2, 5252 Tafel Plot
Corrosion Rate
Integration & Derivative
Select peak : Select peak difinition to be plotted. vs scan rate.

Ch.#, Segment :  Select peak channel and segment to be plotted
Linear Fitting :  Measured line and approximte line are displayed after click Linear

Slope, Intercept : Scan rate Vs intercept and slope are displayed

Click SAVE button, save (x,y) are sved as text file.
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Peak current ip. Ch.1. Segment 1, Linear Fitting are selected, and the following figure was obtained. X axis is set at the square root of

the scan rate. If you want to change its dimension, please use excel software.

2, D 2I2SPoENL R - Y 2} e

Hdn|Fm|Dm| LAV

105085

1.000E-5 —— Measured valie
SUS00E-6 - Approximate value

SO00E-G

4000E-6 rtercept and slope were displayed.

JDO0E-6 . - :

i f 014 0.1 018 2. 03z 034 0.26 038 03 on
- il Ly TScan Rate MViseet ~1/2
] a% & - 1
L T el | Peak Par.

we Soan

Ealert Ch.&:  Segment #: Lirear Fittng
L TR P o 2! [81032¢ Siope
: FeeOecam N 2 |2 /2203 .
el Y110 0 040100 SN

S @ [cre-onv][ Save | [Prist] [ weip | (ZSshup ) cirssr onjonfo0T | [uto ¥] [FSTY (Legena] [REF [EESRTRSSSRIIER
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6.6.12.Koutecky-Levich (K-Levich) Plot

In case of data obtained by hydrodynamic voltammetry using Ring Disk electrode was analyzed, Koutecky-Levich (K-Levich) lot is used
frequently. This function shows Koutecky-Levich (K-Levich) display automatically. Electron number (n) is calculated.

The experimental run of oxygen reduction reaction in 1 M NaOH aq (saturated with oxygen) is done under the following condition.

WE : DRE (Disk : GC ¢ 4. Ring : Pt Cat. No.013336)

RE : RE-6A (Reference electrode for alkaline solution Cat. No.012974)

CE - Pt coil (Cat. No.012961)

Rotating speed (rpm) : 400, 625, 900, 1225, 1600, 2025

First, overlay the measurement data of each rotating speed on "F.plot" screen. (See 6.2.0verlay)

PEFENC
| Main  FPlot |Dm.] LSV_ORR, 2025rpm.DY20:
2.800E-4
P1 [~
B Y 2025
P3 |
2808, 1600
220064 P35 [P 1225
PE N 900
20064 oy [T
e o 625
1800€-4 K 400
z 16004 (rpm)
§ 140064
3
1.200€-4
1.000E-4
8.000E-5
6.000E-5
4.000E-5
2.000E-5
DME'Di 0 1 1] 13 1 1 1 1 1 1 1 1
0 -01 -0.2 -03 -04 -0.5 -0.6 -0.7 -08 -09 -1 <11 <12
[ Kl 117953 S600E-4 Y Potential (v)
H: 0z -6.905E-7 hand
< 0557511 4500611 |y e eeten 1 2 3 4 1 2 3 4
W&jﬂg HE ® []m & @) @ B Vw ) A (7
sl -1 V42T RE® @ [ s Mg ® W W w

| [ Bt | GE) [open-oviy] [ save | [[Print | [ Help | (_Setup ) Cursorowots | | [Autov] | ¢

. . . . . + Channel selection
Click Data processing window 1 and then the following menu is appeared. ;
Low Pass Filter
Smoothing
When K-Levich Plot was selected, the following dialogue was appeared, and click Remove DC offset
Linear Fitting, and set at Yes. You can input specified value into each parameters box Math
. . Plot Segments
In cse of No, You can not input any value into parameters box o
Cursor Positions
For No, FFT
Peak Shape Definition
Linear Fitting? | Slope Input E2(v) Select Par. to Calcula E‘ n A fem*2) D{cm*2/sed)
NaN E{ ::p ”: . [‘] [Nal | L2561 | [2000E5 | Peak Par. vs Scan Rate Plot
Intercept=07 Intercept Input E1 (V] N viem*2/seq)  C*{mol/em*3 . ¥l
Clevich [+ [ no ] [NaN_ | Zoooo | |“v € 1.000E2 | [1270e6 | (Update) Levich Plot
Levich ¢ Reset?
K-Levick
Tafel Plot
Corrosion Rate
) ) ) Integration & Derivative
For Yes, You can input specified value into each parameters box.
Linear Fitting? | Skope Input E2(V} et Par. 1o Cakcudstli A (em"2) D{cm™ 2/sec)
| oo o] e ] frooes |
Intercept=07 Intercept Input E1(V} @ P v(cm®2/sec) C*(molcm®™ 3}
Pom_| 1oV °c )

= Levich |
/ K-Levich
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The detail of Input parameters are shown.

Channel # :
Method :

Linear Fitting ? :
Intercept =07 :
Slope, Intercept :
Input E2(V) :
Input E1(V):

Select Par. to Calculate :

n,A,D,v,C:

Select run channel

Select K-Levich from pull down menu (K means shortcut name of Koutechy)

Select whether approximate linear line is show or not

Select whether intercept set at 0 or not.

Display intercept and slope calculated by approximate plotted line.

Input potential at diffusion limited current.(For K-Levich is selected)

Input potential at background current. (For K-Levich is selected)

Select one paramater to be calculated.

For reaction electron # and electrode area (cm2), diffusion coefficient (cm2/sec), kinematic viscosity (cm2/sec),
concentration of reactant (mol/cm3) and can be inputted except parameter of Select Par. to Calculat.

The calculated values are displayed at red figure.

Update button is clicked, and calculated result is updated at the time of corrected parameters.

The result by K-Levich plot using hydrodynamic voltammogram was shown below figure.

[K-Levich Plot] : calculate electron number as parameter.

For run experiment, reactant concentration (dissolved oxygen) is 8.34E-7 mol/cm3, and diffusion coefficient is 1.56E-5 cm2/sec.

Kinematic viscosity is 1E-2 cm2/sec. Diffusion limited current at 1.0 V and background current at 0 V was plotted under each rotation.

! Main  F.Plot ||)m|

' 8.800E+3
8.600E+3
8.400E+3
8.200E+3
8.000E+3
7.800E+3
7.600E+3
| 7400E+3
] 7.200E+3
7.000E+3
6.800E+3
= 6.600E+3
T 6400E+3
® 6.200E+3
:!' 6.000E+3
5.800E+3
5.600E+3
5.400E+3
5.200E+3
5.000E+3
4,800E+3
4.600E+3
440043
4.200E+3
4.000E+3

LSV_ORR,2025rpm.DY20:

- 9w W
wmoE W o e

AN AN

«
-

w| o
o~ o

Measured data curve

Approximate curve

calculated parameters were displayed

007 008 009 01 0i1 012 013 0is 05 0l6

[w (radfsed]] »-1/ M.&lﬂ 4B w M:ml d\_;z Inte 07 Interce Input EL(V)
et Bl ictencn (=] [l [N

117953
02
0557511

560054 j [w (rad/sec)] *-1/2
g Levich Plot

4500511 | Channel #: |inear Fitting? Slope Input E2(V)
- Y

n A lem*2) Diem*2/sec)
[2.11149 [1256E-1 | [L360E-5 |

tm 2/5eq
@)

Intercept and slope of approximate linear line was displayed
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6.6.13.Levich Plot

In case of data obtained by hydrodynamic voltammetry using Ring Disk electrode was analyzed, Levich Plot is used frequently. This

function shows Levich and K-Levich display automatically. Diffusion coefficient and electron number (n) are calculated.

+ Channel selection
Low Pass Filter
Smoothing

When Levich Plot was selected, the following dialogue was appeared, and click Remove DC offset

Click Data processing window 1 and then the following menu is appeared.

Linear Fitting, and set at Yes. Math

You can input specified value into each parameters box. In case of No, You can not Plot Segments
Cursor Positions

FFT
For No, Peak Shape Definition

Peak Par. vs Scan Rate Plot
Reseat?
Tafel Plot
Corrosion Rate
Integration & Derivative

input any value into parameters box.
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The detail of Input parameters are shown.
Channel # :
Method :

Select run channel

Select Levich from pull down menu.
Linear Fitting ? :
Intercept =07 : Select whether intercept set at 0 or not.

Slope, Intercept :

Input E2(V) : Input potential at diffusion limited current.
Input E1(V): Input potential at background current.
Select Par. to Calculate : Select one paramater to be calculated.
n,A,D,v,C:

Select whether approximate linear line is show or not

Display intercept and slope calculated by approximate plotted line.

For reaction electron # and electrode area (cm2), diffusion coefficient (cm?2/sec), kinematic viscosity (cm2/sec),

concentration of reactant (mol/cm3) and can be inputted except parameter of Select Par. to Calculat.

The calculated values are displayed at red figure.

Update button is clicked, and calculated result is updated at the time of parameteris corrected. The result by K-Levich plot using

convection voltamogram was shown below figure.

[Levich Plot] ---calculate diffusion coefficient (D) as parameter.

For run experiment, reactant concentration is 2mM. Disk electrode diameter is 4mm, and kinematic viscosity is 1E-2 cm2/sec. Diffusion

limited current at 0 volt was plotted under each rotation

"¢, DY2325Potentiostat

| Main | F.Plot | Dm'

2.900E-4

06Fe3,4_RRDE(Pt,

2.800E-4
2.700E-4
2.600E-4
2.500E-4
2.400E-4
2.3006-4
2.2006-4
2.100E-4
< 200054
# 1.900E-4
g 1.800E-4
1.700E-4
1.600E-4
1.500E-4
1.400E-4
1.300E-4
1.200E-4
1.100E-4
1.000E-4
9.000E-5

Approximate curve

Measured data curve

117953

|
.l o2
o.s57511

B
[ (raersee)] _ﬁ_u_‘l_l
e it

Smd

-6.505E-7
-4.5008-11

s

' ' 1 1 ' '
12 13 14 15 16 17 18

Tw (rad/sec)] ~1/2

calculated parameters were displayed
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Intercept and slope of approximate linear line was displayed

48




6.6.14.Integration & Derivative
Use this command to integrate/derivative displayed experimental data.
Integration:
Represents the integral curve.
2nd Order derivative:

Represent the second derivative curve.

DY2226 Eopoienincht

Man | PPt | tute | e

1

aooeaf P2

aowes| 'F
Pl

FE

Integrated curve

i
333N

ADEE=]

e Z2nd order differentiation curve
i Original curve

[ 0 ] o0& i win ] o L]
[ ] 12 nome-T = Pokandigl IV

Wy AEEE-T Thareal
o |amemm | -ameeen'eg 8
[Poacraiat rr ] 8IEER “nl l!jhm !E'.W' F_.G' i A !.1:__.“ Cho Cioe

et 100 PR [ow [ w0 ®[] o O 0O
[ @0 oo o | ot ]| | (e ) ettt [tnv] 1 [l £ 05 i e | L]
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7. Data Window

Following the data acquisition phase, this window views the experimental run time and collects data in table form, as well as writing

down experimental notes and the title of the experiment.

r N
"2, DY2323Potentiostat [E=REE
| Main | FPiot  Data ] ZDiRphe DG
Data Table 1 1 Experimental Information:
T Potential (v) | i(A) CHL | i(A) ,CH2 | LastRunat:  2010/03/02 11:54 =
0 5.0000E-L 72587E-7 | -29027E-6 J Total Run Time:  0:1721" M
. SR DML LIS i File Name (org):  1000rpm_1.DY20
2 SHINE S B e e b [ File Path (o{rg!gr overlay) | CAZ3Z5\1000rpm 1.DV20
3 SOT00E1 | 66409E7 | 28723E6 i
1 50600E-1 | -66409E-7 | -28632E6 ) et Sween Volammery oo
5 SOS00E1 | 66409E7 | -2.8556E6 i
6 SOM00E-1 | 64BGSET | -28450E-6 ) Init E(V): 0,600 E
7 5.9300E-1 6332067 | -28359E6 End E(V): -0.200
8 S900E-1 | 63320E7 | -28267E-6 i Scan Pt s=ch 0 DAD 12
9 SO100E1 | 61776E7 | -28176E6
10 S9000E-1 | 6023267 | -28085E-6 i Sensl (AN 1ed
11 SE900E1 | 6023267 | 21979E6 i Sensd (AVE 1e5
12 58800E-1 | 6023267 | -27903E6 - Const. E2 (V): 0.6000 L
e SEI0E1 | 6023267 | 2781266 i
14 5.8600E-1 ST4ET | -2T720E6 e CHI—o
5 SES00E1 | 571437 | 2762966 - Ewiv) miA); Bygmaidall
16 SBA00E-1 | 5T3ET | -27568E6 i e 1l
7 SE300E1 | 5743E7 | 2749266
18 SAN0E-L | 57437 | 2743266 i T
1 SEI00E1 | 571437 | 273%E6
0 58000E-1 | -55508E-7 | -27295E6 - 13
bl S7G00E-1 | 55508E7 | 2723166 i K
2 STBO0E-1 | 55598E7 | -27158E6 I
B STI00E1 | SADSAET | 2708266 I Poe =
u ST600E-1 | SADSAE7 | -26991E6 I 14
5 S7S00E-1 | SADSAET | -2.6300E-6
% STAO0E-1 | SAUSAE7 | -26839E6 i
7 S7300E-1 | 5I510E7 | -26748E6 i -
i ;;igg;i ;OL;EE; _if;é_g : Reset Header & Note before RUN 7 15
30 S7000E-1 | 5096567 | 2656566 )
31 SGA00E-1 | 5.0965E7 | -2.6489E-6 i
2 5.6800E-1 5.0965E-7 | -26398E-6 SN
3 SE00E-L | 5.0965E7 | 2632266 Made by Digi-ivy, Inc. -
ﬁ Austin, Texas 1 6 El
UsA =
[Bit ] (53 [ Open | [ Seve | [[Print | [ Help | (_ Setup » CursorOn Auto

Fig. 7 Data Window

Data Table (11): Display of the experimental data.

Experimental Information (12): Displays the start time and total time for the experiment, with some other information. If the data
have been saved, the data filename and the directory will also be displayed.

Header (13): Space for a single-line description of the experiment. This will appear on the top of the program and
can be cleared for each RUN.

Note (14): Display a multi-line description of the experiment as inputted from the main Window.

Reset Header and Note for

Each RUN (Yes/No) (15): If set to Yes, the Header and Note will be cleared at the beginning of each RUN. Otherwise, the

Header and Note will not be changed.

Remarks (16): Space for a multi-line description of the experiment, and will not be cleared for each RUN.
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8. Setup Window

The system setup for Model 2325 is described. Software interface of Model 2325 is graphical user interface. Therefore
it is easy to operate its function, and measure electrochemical sample. When Model 2325 software is executed, the
following figure appears

Fig. 8.1 Setup Window from Main menu

[ Palentmatal I__|IF|EI
Hain Ir,m | Data | e B U2 Lt run 4L 20110308 1635
OH 1 Current $A) = 1 ME-§ . Q00 = 116E-5 Fabential (V) = 0500 A0 dats) Cyeliz Valtammetry ICVH '|
2U8E6 e
EI0E-6 = —
2H0E-G ——— neEnn s |
L) - Hoen £t S8
1E0E-6 J__,—:—'—"'_-_F- Lot T
1I0E-6 e
S00E-7 Pl Soan Raie Oest| D e
— -
OB ———— /’ Mamier af Cyciee 31
-SME-T Ik Soen Folsrity | Megaibe (o
ames— -
R4 P —— o o T ]
-
-2D0E-6 — / e L hes |
-ZHIES, . . . =
CHZ Curent 1A} = ~L12E-6 , 04C) = 113E-6 EH Sere A0 10ad
ANE-S e Zean Mated | Zea s
AME-4 : — P —
25064 _“‘_———__) ot B0 |
e Pt | =
150E-+# e
13E-4 _)_d-———"”
H00E-7 — _____F""
e
~AigE-7
L
_—
150646 __\_\__HH—
~2E-4
OOJE-1  ABOE-1  AD0E-]  BEE-]  BOE-1  ZSE-1  2O0E-D IA0E IMOEA]  ROOE-E 1OOEX -
Patertial 0V
H" e G417 =] el OH ONF G
IB e |aamers Click this icon GH.C 15 3
G =084 160617 o)

When the SETUP button is clicked, setup window appear, allowing for the configuration of certain system

settings for the experiment.

8.1. General

When you click SETUP button, General screen appears.

Gereral | Spstem |
System Indn.| Efecirods Condition Immediate Gell On/0H
a8 Trelsctpeoe] B Tiwteoct 35| [ Save Data During Fun
i [
Patartial 40 50— ol 00 87| [JESBHE
[T
O Facs Immediabe S, Puiged DasO0 q
[0 Rotss ADE Temtseet J |
Gilet Time o 30
St (Hpwee O Boh
Timeteec! =01 !E | _
[ & RDE Settine
O g y
Fotation Speed S
= e |
= Iretediarie RDE Onsif
Burine Fun ——
- [ C— T
r Falale RIE
Stahle Filter _ifE Filie| NISG.
4 it ﬂ Fruta ] B Fun [ Busmy Sl
CH1 10k @ % Ffebm.tnhtEaHBrEm?
Hena w oH 2 0 e O s = l::T;:::.
O Fwe [ Sawe et ™
O Rutara ADE [ Custers Scan Rabe €A L34 Setting
QF GANCEL I

Fig. 8.2 General Screen
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i/E Filter:

Auto:

Manual:

Electrode condition [0 to ~ 3600]:

Quiet Time (sec) [0 to 3600]:

During Run [RDE on/off]:

Between RUN:

Immediate Cell On/Off:

Immediate (Stir, Purge) On/Off:

RDE Setting:

Test with Internal Dummy Cell:

Return to Init E after Exp:
Sampling:

Custom Scan Rate (CV, LSV)
Setting
Save data during run

This filter is placed in parallel with the current to voltage converter of each channel to reduce the
measured current noise level.

Automatic adjustment of the filter setting according to the experimental parameters.

Filter becomes user-adjustable.

If yousetto “On” from 0 to 3600 (sec), the defined Potential (V) between - 4.0V and + 4.0 V can
be applied on the all electrodes for the condition (deposition) Time (sec) prior to the Quiet Time.
Stir, Purge & RRDE can also be turned on/off individually during this time.

Time delay from applying the initial potential on the electrode to the actual [0, 3600] time of data
sampling.. Increasing the Quiet Time could reduce the initial current transient on the data. Stir,
Purge & RRDE can also be turned on/off individually during this time

If selected, the RDE output pin in the 9-pin sub-D connector will be active [RDE on/off] during
the experiment with an output voltage corresponding to the RDE rotation speed setting [10V =
10000 rpm].

Cell, Stir, Purge & RRDE can also be turned on/off individually during this time. Do not touch the
cell leads if the cell is on between runs.

This function can be used to turn cells on/off without running an experiment. To use this function,
set the time (sec) [0, 3600] and potential (V) [-4.0, +4.0], then click the Cell Off button. The cell
will be on for the selected time and off afterwards. If cell on between run is selected, and time (sec)
is set to 0, click the Cell Off button to turn off the cell immediately.

First set the time (sec) [0, 3600] and the output control line(s) (stir, purge or both) on the 9-pin
sub-D connector, then click the S/P Off button to turn the output line(s) on/off for a selected time.
RDE rotation speed setting [10V = 10000 rpm]. Click the RDE Off button to turn the RDE output
on/off for a selected time.

If checked, the instrument will connect a 1 MW internal resistor between the working and counter
electrodes of each channel. At this time, the instrument is disconnected from the cell leads. The
dummy cell can be used to test the functionality of the instrument. This option must be unchecked
prior to running experiments on an external cell.

If checked, Model 2325 will reset its control voltage to the initial value (CV or LSV).

If checked, the program will automatically adjust the sampling time to an integer multiple of the
line frequency when the sampling frequency is lower than the line frequency. This will help to
reduce the line frequency interference on the measured signals. The available Sampling Rates are
marked with “*” sign from the selection menu.

User can input CV (LSV) scan rate instead of the pull down selection for scan rate setting.
Scan rate range: 0.001 V/sec ~ 10 V/sec.

Data file are saved as your specified name during run
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8.2. System

You can update flash memory, setup com port, current polarity, potential axis, line frequency and check link test.

Hardware Test:
Start:

2 sETup frrim
General | System |
Hardware Test
™ COM Port Setting - Plot Style
Current Polarity Chart/ Graph/
® Cethedic Positive [ Gon =
Select CoM#|_Coma [ | © AnedicPostue Chart Buffer Size (100-1K)
3 200 [ Aute
Link Testing ) -
; P ¥ Scale Aute [=]
Start Link Testing | ——
@ Positive Left
Update Flash ) Positive Right
-
T ——;
00 250 500 50 1000 L
= © §0Hz
© 50Hz
L o
Start Flash Update
Start Hardware Test !

ok | [ cance

COM Port Setting:

Auto

Manual

Update Flash memory:

Fig . 8.3 Setup window

This checks the hardware and gets a new set of calibration coefficients for the instrument. This
can take a few minutes to finish, and will report the test results in the window below. The new
calibration data can also be saved for future use. If errors appear on the test results, a few things
may be tried firs

(1) Run the Hardware Test several more times to see if the same errors repeat every time.

(2) Turn off the instrument and computer, reboot both, and then try again. If errors still exist,
contact the manufacturer for service.

(CP210x_VCP_Win_XP_S2K3 Vista 7_v6.5.exe) installed on the PC will convert the USB data
communication to a serial data communication protocol. Please refer to Confirmation of device
driver.

The instrument automatically sets the comports.

Manually set at 0 to 9 comports.o

There is a program placed in the flash memory inside the Model 2325 instrument for its proper
operation. Due to our constant efforts to improve the instrument’ s performance and functionality,
Here are the steps to update flash memory

1) Save the new version of the flash program (such as “Model 2325x.hex” ) onto your computer

2) Quit all other programs running on your computer except Model 2325.exe.
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3) Go to the SETUP panel and click Update Flash.

4) Find the flash program ( “Model 2325x.hex” ) and click OK to start the update process.

5) Wait for the update to finish (this could take a few minutes). When the update has finished,
a window will appear and say “Update finished successfully” . Click OK and and close the
SETUP window.

6) EXIT the Model 2325.exe program and turn the instrument off and then on. Restart Model 2325.
exe to resume normal operation. Note: Please do not disturb the computer or the instrument

during a flash update, as this may cause damage to the instrument!

Current Polarity: Select the displayed current direction as either Cathodic Positive or Anodic Positive.
Potential Axis: Select the displayed potential direction as either Positive Left or Positive Right
Line Frequency: The program will use this parameter to reduce the line frequency noise on the measured signal for

certain ADC sampling rates. A CS-3A Faraday cage may also be used to reduce the line frequency

(and other electromagnetic) interference on the signal, especially for the low current measurements.
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8.3. Execution (Automatic run)

Click Execution button, the following Execution menu is displayed.

T, SETUP - ﬁ‘
General Execution |-
Fun Style | @ Single ' Repeated £ Sequence
Data oir. 4 [ i using dofeult
“ Flle Name (Basa) J
Repeated Run: Seqquencs Run: -
o Mumbar of Runs 11 1
Humber of Runs E} 1 Save File
5ava File B Start Each Run & Auto
Maniusl
Start Each Run With & hykn
Pasnusl Flaasa select a savad exp. data file {.dy20) as templet
T
‘T
(@reoiz)
[ ox ] [ canca ]
Fig . 8.3 Execution window
Type of run
Single : Default setting for standard experiment.o
Repeat : Select repeat run under same experimental condition.
Sequence : Select sequential run under different experimental condition
Data Directory : Select data directory to be save file. Data file can not be save at C:\ program directory after Win 7. Please
confirm where you can save your date file
File name : Input file name for measured data For repeat run or sequence run, XXXX 1 (file name), XXXX 2, XXXX 3,

XXXX 4 are saved automatically.

Please refer to Remote Mode Measurement.
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8.4. Repeat run

Repaet run is selected from Execution dialogue. Execution from Model 2325 software is clicked, and select repeat run, and clicked.

The following window is appeared.

Repeated Run:

Number of Runs 9 i

Save File

Start Each Run With @ auto

= Manual

Fig . 8.4 Repeat run window

Type of run
Number of runs : Number of repeat run is inputted.
Save File : Run data is saved every run automatically.

Start each Run With :  For Auto, experimental run is repeated automatically. For Manual, Every run experiment, Click Run button,

and then next run is started.

After parameter is inputted, and then Click OK button into Execution menu. Main menu is returned. For repeat run, electrochemical

technique and parameter is inputted from main menu and then, click Run button. run is started.
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m SensifV) | 18e5 [2]
L=l ScanMethod | Scn (=)

Offset V) iﬂ

Flashing
EO0EE, . . . . , . . . , , , , . |
QE0F 0530 D500 O0AX 0400 033 0300 050 DAX 01X 0l 00N 0000 0050 DS

Potential (V) e
235-}2 B ® [potaivn BIEEY  Foowow] a0 po
¥ e P

A 14
IE ;$-1 LS0ENL - A [ument i) @022 ‘mlﬂ
S @ [ome | e | Lo d [ | (i ) G oot [0 ] 5] [yl L] (5 i ]

i

For repeat run, the following red circle is flashed.
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8.5. Sequence run

Sequence run is selected from Execution dialogue. Execution from Model 2325 software is clicked, and select repeat run, and clicked. The

following window is appeared

Sequence Run:
Number of Runs 9 i

Save File

Start EachRun @ autp

@ Manual

Please select a saved exp. data file (.dy20) as templet
Runs

(Clear All) (Previous) (_ Next )

Fig . 8.5 Sequencet run window

Type of run
Number of runs : Number of repeat run is inputted.
Save File : Run data is saved every run automatically.

Start each Run With:  For Manual, Every run experiment, Click Run button, and then next run is started,

Select saved experimental data file (.dy20) as templet : Click Browse button every Run#, and please load previous data with experimental
condition under sequence run. After load Runl data is completed, and click Next button. repeat same operation
based on your inquiry.

After parameter is inputted, and then Click OK button into Execution menu. Main menu is returned. For sequence run, electrochemical

technique and parameter is inputted from main menu and then, click button. run is started.
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Potential V) i
| AT e <] ® e L R e e
1 .
It 05 1500611 . HEE B Cument ) ] _;a_qlﬁ-"-_'“,
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For Sequence run, the following red circle is flashed.
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8.6. Plot style

You can select data display on Amperometric i-T and OCP technique.

Gereral | Bystem | Execution
Hardweare Test
- 08 Port Setting Plot
Chast { Gragh |
@ Cathadic Peitive S
i Prsith Chart
Sebct COME | COMD [w ) Anodic Positree P
o Auto
Link Testing :
Potentlal Axks ¥ _Scaly Buto E[
(e
@ Positeve Left
Upsdate Flash 1 Pesitive Right
| —
mo /0 00 T30 1000
Line Frequency
1 & Mz
O sHe
r
| Start Hardware Test |
oK CANCEL
_—

(1) Chart/Graph/Auto
Chart:

The recent data point inputted into Chart Buffer Size box is displayed. When the addition of specified data points overflow,
new data points are added into right side chart, but old data points are removed from left side chart.

if Auto box is checked instead of input of point number, Chart buffer size is decided automatically.

Chart/ Geaph /

fwo (=]

Sebct COM=|  COME [=] Chat Euffer Size [100-1K)
] 1 Aute

Link Texting — _|z[
¥ Scale Austa
Staet Lik T M'“'_'M -
@ Positive Left
Updats Flash ) Positive Right
[e——————|
Lo
00 70 500 T30 100

-

Graph:
Display all data points from the start to run to present data.
Auto:
The above plot style is decided based on experimental condition automatically.
(2) Chart Buffer Size (100 - 1,000)
If plot style is Chart, display max data points.
If "AUTO" box is checked, Chart Buffer Size is decided automatically.
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Hardweare Test
3 Flot Siyle
Chast f Geagh /
| huto =
Seletcoma| cong [m] | © Anodic Positve Chart Buffer Size (100-45)
amu [] Aute
Link Testing B )
’ Fere Veale | Auty [l
Start Link Test - Fr
S
Upsdate Flash ) Pusitve Right
0n 280 s 755 1008
Linee Fi
1 & EH:
50 Hz
g
-
[ |
Stert Hardwere Test
0K CANCEL

(3) Y_Scale:
Auto:

Y axis unit is changed during run automatically.

(If variable volume onto Y axis is slight small, expand Y axis unit.)
Fixed:

Y axis unit is fixed at sensitivity (A/V)
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8.7. Hardware Test

When hardware test is done at the bottom of System screen, each command refers to the following table.

|Hardware Test

This checks the hardware and gets a new set of calibration coefficients for the instrument This
can take a few minutes to finish, and will report the test results in the window.below. The new
calibration data can also be saved for future use. If errors appear on the test results, a few things

may be tried first:

|Run the Hardware Test several more times to see if the same errors repeat every time
Turn off the instrument and computer, reboot both, and then try again. If errors still exist, contact

the manufacturer for service.

COM Port Setting

(CP210x_VCP_Win XP S2K3 Vista 7 v6.5.exe) installed on the PC will convert the USB datal

communication to a serial data communication protocol. Please refer to Confirmation of device

driver
Auto The instrument automatically sets the comports
IManual [Manually set at 0 to 9 com ports.

Update Flash

memory

There is a program placed in the flash memory inside the Model 2323 instrument for its proper
operation. Due to our constant efforts to improve the instrument” s performance

and functionality, Here are the steps to update flash memory

Save the new version of the flash program (such as “Model 2323x.hex” ) onto your computer

Quit all other programs running on your computer except Model 2323.exe.

Go to the SETUP panel and click Update Flash.
[Find the flash program ( “Model 2323x.hex” ) and click OK to start the update process.

Wait for the update to finish (this could take a few minutes). When the update has finished, a
window will appear and say “Update finished successfully” . Click OK and close the SETUP

window.

[EXIT: the Model 2323.exe program and turn the instrument off and then on. Restart Model 2323.
exe to resume normal operation.
[Note: Please do not disturb the computer or the instrument during a flash update, as this may

cause damage to the instrument!

Current Polarity

Select the displayed current direction as either Cathodic Positive or Anodic Positive.

Potential Axis

Select the displayed potential direction as either Positive Left or Positive Right

Line Frequency

The program will use this parameter to reduce the line frequency noise on the measuredsignal

for certain ADC sampling rates. A CS-3A Faraday cage may also be used to reduce the line
frequency (and other electromagnetic) interference on the signal, especially for the low current

easurements.
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9.RRDE-3A Rotating Ring Disk Electrode
Apparatus Ver.1.2

9.1. Set the rotating speed of the RRDE-3A manually. During rotating the
electrode select LSV from Technique Selection at the Model 2325 software.
Connect the Model 2325 cell cable with WE1 disk electrode and WE2
Ring electrode, and connect a white aligator clip connects with reference

electrode, and a red aligator clip with counter electrode.

Please refer to the following table of the cell cable connection.

Reference Electrode 01
Counter Electrode 2
Disk Electrode 13
Ring Electrode 3

9.2. Rotating Speed Setting

For measurement in a manual mode, the rotating speed setting is OsEE0ER
performed before starting the measurement.

Example:

1.Turn the rotation switch to a “SET” position.

2.Set the rotation speed by digital switch knob (1).

3.Turn the rotation switch (2) to a “LOCAL” position. The shaft

assembly will rotate and the rotating speed will be displayed on a

digital display.

9.3. Model 2325 Setting e —— — — =
Select LSV measurement technique from the main menu of s = e

the Model 2325. For RRDE measurement,select bi-potentiostat e m: E‘

technique. a5 - |

Example: ::: Sns i)

1 Select the 1 and 2 on the channel 1 ON/OFF box, which works - o
as a bi-potentiostat. " ;EE'E .. l

2 Set the following parameters. ;3%
initial potential 13%: I
final potential 2:‘;‘?5«, G ) ) (0 GEED BE ) 48 Rk A O D o o ) b
scan rate ?;’;’;" §§E§§ j o o Wﬁ [ :,,:m - -
Filter | @ e oo Lo [ 1 1 e 11 5 e
sensibility

3 Press the start icon and then the measurement will start.
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9.4. Remote Mode Measurement

For the RRDE measurement using the remote mode of the Model

2325, connect the remote terminal, in the rear panel of the RRDE,

to the I/O port of the Model 2325 with an appropriate cable.

Connect the Model 2325 and RRDE-3A as indicated below:

2325
IN

A GND
Purge
D GND

9.5. Remote Setting

Turn the rotation switch to a "REMOTE" position. Select

RRDE-3/A
IN

GND
PURGE
GND

the set-up from the Model 2325 software. Open the general

window at the left top.

Set the four parameters below and press OK.

Quiet time

RDE Rotation

RDE rotation during Run

RDE rotation speed setting (rpm)

9.6. Measurement

3
£

SETUP.

General | System | Exccution

System Info.
Stable Filter| W/EFilter|
g hme | A Aw
CH1 100Hz |
we L cH2 [0k [=

Electrode Condition (Deposition)

Time(sec)0-0ff] 50 |

Immediate Cell On/Off

Time(sed) §0 ]

[7] Save Data During Run

Potential (V) §[0 |

ot o] [

Stir

Purge

Immediate (Stir, Purge) On/Off

¥
Rotate RDE Time(see) J0 ]
O @ St @
® ® Purge () Both
Timelsec)0=0f1 40 Lsmort |
o sur RDE Setting
B Purge Rotation Speed (pm) 1000
Fotste RDE
Immediate RDE On/Off
Lol Timelsed) §B0
Rotate RDE 0
Between Run ] Dummy Cell
B celon Return to Init E after Exp.?
B s [ Ext_Trigger
B Line Ave?
B Puge [] Save ixtFile?
Rotate RDE [} Custom Scan Rate (CV, LSV) Setting

[ ok | [ cance

When press OK in the SETUP window, it will automatically return to the main window.

Measurement technique, as a manual setting for RRDE measurement, sets the parameter for RRDE measurement in a LSV mode.

Press the measurement icon at the right bottom of the main window, then RRDE measurement of the remote control start.

.
%, DY2325Potentiostat

Main | EPiot | Data]

1000rpm_1.DYV20:

1.34E-4

1.20E-4

1.00E-4

8.00E-5

6.00E-5

4.00E-5

2.00E-5

-1.26E-7+

Linear Sweep Voltammetry (LSV) —

0.00E+0

-5.00E-6
-1.00E-5
-1.50€-5
-2.00E-5
-2.50E-5
-3.00E-5
-3.50E-5
-4.00E-5
-4.50E-5
-5.00E-5
-5.50E-5
-6.00E-5

BB
H:
BEc

1.04
1.00E-1
-0.59

6462612 ~]
6493612

1500E-11 - ﬁ ﬂ

Potential (V)

| Current (&)

i ] ] | | | | | | | ] | | ) \ | |
0600 0550 0500 0450 0400 0350 0300 0250 0200 0150 0100 0050 0000 -0.050 -0.100 -0.150 -0.200
| Patential (V) A@Jif—ﬂﬁé
B PLIEE

NtEw) o5 |
Fnal () Jo2 |
Scan Rate (Vised) | 001* [=]

Sens(A) | 10ed [=]

Note: -

CH ON/OFF:

A~ gF

Ready...

(el @ |

Open | [ Save | [ Print | [ Help |
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10.CS-3A Cell Stand Ver 1.1.

10.1. CS-3A Cell Stand Setting.

When press OK in the SETUP window, it will automatically
return to the main window.Measurement technique, as a manual
setting for RRDE measurement, sets the parameter for RRDE
measurement in a LSV mode. Press the measurement icon at the
right bottom of the main window, then RRDE measurement of the

remote control will start.

Setting of the gas purge and stirrer.

Turn on the stirrer switch, and set the rotation by the front stirrer

switch.

Turn on the purge switch, and control the flow by the front purge

switch.

10.2. Remote Control Setting.

After pass electrode leads are passed, communication cable is
connected with PC,

electrode leads and control line cable are connected between the
model 2325 and CS-3A cell stand. CS-3A is controlled by Model
2325,

Please refer to the following cell cable connection:

2325 CS-3A (25 pin terminal)
Purge PURGE 21

Stir STIR ®)

D GND GND @)

If remote control is used, CS-3A is preset.
1. Set stirer switch ON.
2. Set Purge switch OFF.

10.3. Remote Setting.

Click Setup button from the Model 2325 software. Open General window at the left top.
Set the parameter described in red line.

1.Purge in the Quiet time, if stirrer is needed, stir, and select purge.

2.Purging during Run, if stirrer is needed, stir, and select purge.

3.Immediate purge, if stirrer is needed, time (sec), purge, stir the same time,and choose either use alone.

-
T e . -
Bt ot Electrode Condition it =
Save Data During Run
| Tmesecio=or L) -
Potential (V] §10 Potential (V) [cennorr | >
O stir
- Immediate (Stir, Purge) On/Oft 2
2] Purge
[Z Rotate RDE s
Quiet Time o5 ©
Purge @ Both
Timetseal0=0ff] Fo | Lo
= stir RDE Setting
Purge Rotation Speed (pm] 0|
Rotate RDE
. Immediate RDE On/Off
Dute < —
Time(sec) -
= Rotate RDE
Stable Filter] E Filter| Lot
P — Dumy o
i ’
et [ mom Gl e Return to Init E after Exp.?
Ext_Ti
B cHz [ w0r: [ || ® st @ . *:99?”
ine Ave?
Fusge Save it File?
Rotate RDE Custom Scan Rate (CV, L5V) Setting
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10.4 .Introduction of CS-3A cell stand.

©
J STIR

PURGE
FAST

sow__ra 1
EN,

@ ON  OP Ci
A, "7

REMOTE

©
ON
. OFF

REMOTE

CS-3A front panel.

CS-3A Cell stand application will be introduced. CS-3A provides the sample purging and stirrer function. Furthermore reduction of exter-

nal electrical interference and high-speed scan rate can be performed.

Front panel components of CS-3A are listed below:

# Description

1 Gas blanket line.

2 Gas purge line for Test sample.

3 Reference electrode (white clip)

4 Counter electrode (red clip).

5 Working electrode (green clip).

6 Teflon cell vial cap.

7 Test sample glass cell vial.

8 Stir LED: LED is flashing when stir is turned on, either manually or remotely.

9 Stir control switch: Manually control stirrer or select remote control option.

10 | Knob to manually control stirring rate.

11 | Gas purge LED: LED is flashing when gas purge is turned on for Test sample cell, either manually or remotely.
12 | Test sample gas purge control switch: Manually control gas purge in Test sample cell or select for remote control.
13 | Test sample purge rate controller: Needle valve controlling gas flow rate to test sample gas dispersion tube.

14 | Cell top positioner.

15 | Thumb screw to control height adjustment.
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11. Trigger signal acquisition for SEC2000 Ver1.2

The data acquisition of SEC2000 spectrometer system Verl.2 can be started by an external trigger signal. Fig.1 shows the schematic
of external trigger signal on “High Level” mode. When the external signal changes from 0 V to 5 V, the spectrometer is active, and
measurement starts.

The data acquisition of SEC2000 can be also started on “Low level” mode, the opposite schematic of “High Level” mode. The following
example describes the method how to control the SEC2000 by external trigger signal on “High Level” mode.

lstar‘t data SN off
HAN acouisition command
Tri I

rigger In ny

BT

Fig 1.External Trigger Signal: High level

11.1. SEC2000 Trigger In cable
Connect the Trigger cable to the Spectrometer of SEC2000 as
shown in Fig. 2. And connect the Ground and Trigger In wires with

the cable of electrochemical analyzer.

Fig. 2 The external trigger cable. The black wire is for Ground, and

the yellow wire is for Trigger In.

11.2. Connect with the electrochemical analyzer

Using a Model 2325 Bi-potentiostat, connect the AGND pin to . ' . . '
SEC2000 Ground wire and the V_RDE pin to SEC2000 Trigger In AGNDV RDE NC NC NC

wire as shown in Fig. 3. i i i i

DGND Stir Purge NC

Fig. 3 9-pin sub-D connector at the back panel of Model 2325.

11.3. Setting Trigger Out of Model 2325 Bi- == S— = ' ==
General | System | Execution |
. System Info. Hectrode Condition (Depositi Immediate Cell On/Off
potentiostat T —— FeS—
. . . . ;mimm | — Potenua(}(\/; Fom— =
To trigger SEC2000 on High Level mode, set the trigger e Immedate St Purge) Osort |
e Time(sec) $fi0
out of Model 2325 first. In the "SETUP” window, configure = o o oo N
Time(sec)[0=0ff] §i10
“RED Setting” / "Rotation Speed (rpm)” to 5000 * . Then, e gy~ T—
Rotate ROE =
the signal output from the V_RDE pin is 0 V between the | e ]
o] T Rotate RDE i
measurements and 5 V during the measurement. A 0 V signal is P y et
. . None =]
applied to SEC2000 before starting the measurement. bl o
Rotate ROE Custorn Scan Rate (CV, LSV) Setting
T o ] [oma

Fig. 4 Set trigger out by configure RED.

65



11.4. Setting of SEC2000 software

To use the trigger function, please choose the trigger mode from

the menu of “Time” / “Trigger Setting” to “Active High" (Fig. 5).

Fig. 5 Choose the trigger mode on software

11.5. Setting of Time acquisition

Choose “Trigger Enable” in the lower spectrum screen, and click
“START” icon in the top of the monitor screen as shown in Fig. 6.
Then, the SEC2000 will wait for the change of the external signal.

In this time, Trigger In wire receives a 0 V signal.

Fig. 6 Set trigger enable and wait for external signal by click of the
start icon on software.

11.6. Start Measurement

When click the “START" icon of Model 2325 Bi-potentiostat (Fig. 7), Trigger In pin of SEC2000 receives the signal changing from 0 V

to 5V, the spectrometer becomes active, and the spectrum measurement starts at the same time (Fig. 8).

T

B

e m—lmm [ﬁ_a e EmEs lI [l:@

nn-l-al? Peanga[ T3] Bescw[W2] OO | F Camctsachiclceagral | 10 |

Fig. 7 Start measurement from Model 2325.
Fig. 8 Spectrum measurement and time course acquisition.
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11.7. Stop measurement
To stop the spectrum measurement, you may click the “STOP” icon in Fig.8 or set the “Duration” from the “Configure Time Acquisition”

of SEC2000 in Fig. 9.

Cotgen T ==

- Write To Disk
W Wiite Selected Data At Every 1 Frequency Setiings

Ta | C¥Users¥BASYDocuments¥test SEC2000¥ALS1117 J

I~ Write All Spectrum At Every 1 Fraquency Setings
To IALS!‘I‘I?.IjmaaII J
Initial Delay Frequency Dwration
I [ Sawve Every Acquisibon| | [ Continue Until Stopped

I StanAfer © Hours OrAtEvery © Hours || or stop After © Hours
I—s- = Minutes I_ = Minutes  Minutes
I ‘I _-w
* Seconds  Seconds | * Seconds

T Millisecs O Millisecs T Millisacs

Fig. 9 Configure Time Acquisition.

About the detailed Time Acquisition, please read the document of SEC2000 Manual.
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Appendix |: USB device driver (CP210xVCPlInstaller.exe).
When Model2325 control program is installed. USB driver (CP210xVCPlInstaller.exe) is installed, after Please confirm whether

USB device driver is assigned. Please click "my computer" on the PC, and click right button on the mouse. "property" appears

and select it. The following system property is shown, and then "hardware"is selected by mouse.

system Properties @@

5 yelem Restore || Automalic Updates 1 Femate |
Gerersl | ComputerName | Hardwate Advanced |

Device Manager

The Device Manages stz 2l the hardwate devices instaled
- on your computer. Usze the Device BManager to change the
peoperlies of any device,

i _Eevice I anager i

Dinveers

? Driver Signing lets vou make swe that mstalled drivers are
s compatible with Windowe, Windowe Update et you set up
how Windows connects to Windows Update for drivers,

[ Driver Signing ] [ windows Update ]

Hardweate Prafiles

g Hatdveare profiles provade a weay for wou Lo set wp and store
different hardware corfigueations.

I Hardware Profles l

[ ok || cance | 2ok

Confirmation of device driver.

Click device manager.

1.Select hardware of my computer property. Device manager is clicked .

2.0pen the device manager, and then Ports (COM &LPT) is clicked. “CP210x USB to UART Bridge Controller (COMx)" [x

com port #] appears. USB driver installation is successful.

L. Device Manager El IE' El

Fle Action Wiew Help

= = [ (F & 2 A

=1 2 BAS-& 1 ZB9E2CERE
H- i Connputer
[+ e Disk drives
#-F3 Dizpley adapters
ﬂ ._‘5. CADCO-POM drives
#1543 Humean Inkerface Devices
#1-{= IDE ATAJATAPT contralars
A= Keyboards
#-17) Mice and other peinting deviges
4 Mankors
1 BE Mabwork adapters
ﬂ"-ﬁ- other devicas
1o Ports (COM & LPT)
D Comenunicationg Park (COMI)
P |EL? Slicon Labs CP2 10 US6 bo LART Bridga (COM3)]
#1488 Processors
ﬂm‘, Sound, wideo and game controlers
- 1) System devices
= Universal Serial Bus controlers
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Appendix Il: Hardware specification.

Max output current:
Potential range:

Bias Potential range:
Compliance voltage:
Current range:

Current resolution:

Current accuracy:

Input bias current@ 25 centi dgree:
Min potential step:

Input impedance:

ADC converter:

DAC converter:

Potential bandwidth:

Rise time:

Min time base:

Max data point/CH

RRDE rotation control (V):
RRDE control signal (stirrer, purge):
Cell connection:
communication interface:
Size (W x D x H) / weight:

Power:

Electrochemical technique

1 Amperometric i-t

Sampling time (sec) = [0.0001 ~ 10].
2) linear sweep voltammetry (LSV)
Scan rate (V/sec)=1[0.001 ~ 10].

3) Cyclic voltammetry (CV)

Scan rate (V/sec) =[0.001 ~ 10].

4) Open circuit potential vs. time (OCP)
Samoling time (sec) = [0.0001 ~ 10].

Model 2325 manual

* 50 mA

+ 4095V

+4.095V

+ 100V

* 100 nA ~ =50 mA ( 7 range)
0.0019 % . 3 pA/100 nA range
<1.0 %

<0.2nA

1.0 mV

>10" Q

16-bit, 100 kHz

16-bit

>20 kHz

<5.0 usec/V

0.1 msec

15,000

0~10V

TTL

WEI, WE2, RE, CE

USB (Windows XP/Vista/7/)
15x26xS5cm, 1 kg

90 ~ 240 VAC, 10 W
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Model 2325 manual

Appendix IlI: 1/0 Port

A 9-pin sub-D connector at the back panel provides several additional inputs and outputs which can be used to monitor and control several

functions of the instrument:

V_RDE: Voltage output (0-10 V) that is proportional to RDE rotation speed of 0-10000 rpm. 50 ohm output
impedanceo

Stir & Purge: Digital output (TTL signal), active low

AGND: Analog ground of the instrumen

DGND: Digital ground of the instrument

The other pins are reserved for future expansion purposes and should not be connectedby the user.

@ 0 0 06 0

AGND YV RDE NC NC NC

© 0 O O

\_ DGND Stir Purge NC J
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Voltammetry Cells

Working =
electrode

Ji
Reference
electrode
A

SVC-2 Teflon cap (&

'\‘——_'l;._f

012668

SVC-2 Voltammetry cell
’ Purging tube

4 ways application

SVC-2 Voltammetry cell can also be used as previous VC-2, VC-5, MCA
and SVC-2C Voltammetry cells. Each Voltammetry cell has its specific
feature. However, SVC-2 can be used in 4 ways, and you also can apply
as an oxygen-free voltammetry cell.

1. For various types of electrodes.
2.Sample volume from 5 to 20 mL

3. Easy removal of the dissolved oxygen

Cat No. Description

012668 SVC-2 Voltammetry cell

Contents Qty

001056 Sample vial (20 mL) 7
002222 Pt counter electrode 1
012670 Teflon cap for SVC-2 1
010537 Purge tube (ETFE), 1 m 1
012177 Sample holder 9 mm * 2

SVC-3 Voltammetry cell

i
sl Counter electrode

I3

Refersnce electrode 8 _

Working electrode

012669

This cell can be utilized with CS-3A Cell stand. This feature is well suited
for measurements of ultra weak current.

1. Sample volume: 5-10 mL.

2. For various types of electrode.

3. Easy removal of the dissolved oxygen.

Cat No. Description
Contents

001056 Sample vial (20 mL) 7
002233 Pt counter electrode 1
012671 Teflon cap for SVC-3 1
010537 Purge tube (ETFE), | m 1
012961 Pt counter electrode 23 cm 1
012963 Ni counter electrode 23 cm 1
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Reference Electrode

Reference electrodes are widely used as for electrochemical measurements (CV, LSV, DPV, etc.) and electrochemical
devices (electrochemical detectors for HPLC, electrochemical biosensor, etc.). Various kinds of them such as aqueous, non-

aqueous, calomel and own-constructing types are available.

Ag/AgCl type (Aqueous electrode)

RE-1B RE-1S RE-3V I
$0 15
KGozl 3—: A5 KE-AY 5‘\
ASRE-1S " s :
5 ' 3 3
| 3 i
w | " Y { 10 mm .
S’ 4.5 mm I =
3 | P /
3
i E
6mm
h A 1/4 28UNF
| w
|I 3
IJ_ 6 mm | 3

E, = 199 mV vs NHE (25 centi dgree)

1. For application in an aqueous solution

2. Relatively long life

Internal solution

Liquid junction

Cat No. Description
012167 RE-1B Silver - silver chloride reference electrode Vycor glass 3 M NaCl
012168 RE-1S Silver - silver chloride reference electrode Vycor glass 3 M NaCl
002058 RE-1C Silver - silver chloride reference electrode Ceramic Saturated KCI
012169 RE-3V Silver - silver chloride reference electrode Vycor glass 3 M NaCl
012170 RE-3VP Silver - silver chloride reference electrode Vycor glass 3 M NaCl
Technical note
Reference Electrode potentials at25° C
NHE (Normal Hydrogen Electrode) omv
SCE (Saturated Calomel Electrode) 241 mV
SSCE (Sodium Saturated Calomel Electrode) 236 mV
Ag/AgCI (Saturated KCI) 198 mV
682 mV

Hg/Hg,S0, (0.5 M H,S0,)

(Encyclopedia of Electrochemistry 5th Ed. (The Electrochemical Society of Japan)
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Counter Electrode

Three different shapes of the counter electrode are available. Select the counter electrodes suitable for the experimental
condition. Custom-made counter electrode is also available.

ww g
" ﬁﬂ
ww g Vi

&
3
3 L
. i
k 4 mm 5 La?'
El
003222 ¥
| ¥ 02561 Q12962 012953
002233
Cat No. Description Length Pt wire diameter Purpose
002222 Pt Counter electrode 5cm ¢ 0.5 SVC-2, VC-4, Plate Material Evaluating cell
002233 Pt Counter electrode 5cm ¢ 0.5 SVC-3
012961 Pt Counter electrode (coil type) 23 cm ¢ 0.5 RRDE-3A, Bulk Electrolysis, SVC-3
012962 Au Counter electrode (coil type) 23 cm ¢ 0.5 RRDE-3A, Bulk Electrolysis, SVC-3
012963 Ni Counter electrode coil type) 23 cm ¢ 0.5 RRDE-3A, Bulk Electrolysis, SVC-3

3% 002234 Pt counter electrode 23 cm as Pt coiled type is available.
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