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Part 1 Introduction of CS series potentiostat / galvanostat 

 

CS Potentiostat / Galvanostat (electrochemical 

workstation) contains a fast digital function generator, 

high-speed data acquisition circuitry, a potentiostat and a 

galvanostat. With high performance in stability and 

accuracy with advanced hardware and well-functioned 

software, it is a comprehensive research platform for 

corrosion, batteries, electrochemical analysis, sensor, life 

science and environmental chemistry etc. 

 

Applications 

ǒ Electrocatalysis (HER, OER, ORR, CO2RR, NRR) 

ǒ Study of Energy materials (Li-ion battery, solar cell, fuel cell, supercapacitors), advanced 

functional materials 

ǒ Corrosion study and corrosion resistance evaluation of metals; quick evaluation of corrosion 

inhibitors, coatings, and cathodic protection efficiency  

ǒ Electrosynthesis, electroplating/electrodeposition, anode oxidation, electrolysis 

 

Specifications 

Support 2-, 3- or 4-electrode system 

Potential control range: Ñ10V  

Current control range: Ñ2A 

Potential control accuracy: 0.1%Ĭfull rangeÑ1mV 

Current control accuracy: 0.1%Ĭfull range 

Potential resolution: 10ɛV(>100Hz), 3ɛV (<10Hz) 

Current sensitivity: 1pA 

Potentiostat rise time: <1ɛs (<10mA), <10ɛs(<2A) 

Reference electrode input impedance: 1012ɋ||20pF 

Current range: 2nA~2A, 10 ranges 

Compliance voltage: Ñ21V 

Maximum current output: 2.0A 

CV and LSV scan rate: 0.001mV~10,000V/s 

CA and CC pulse width: 0.0001~65,000s 

Current increment during scan: 1mA@1A/ms 

Potential increment during scan: 0.076mV@1V/ms 

SWV frequency: 0.001~100 kHz 

DPV and NPV pulse width: 0.0001~1000s 

AD data acquisition: 16bit@1 MHz,20bit@1 kHz 

DA Resolution: 16bit, setup time: 1ɛs 

Minimum potential increment in CV: 0.075mV 

IMP frequency: 10ɛHz~1MHz 

Low-pass filters: covering 8-decade 

Potential and current range: automatic 



 

- 2 - 

 

EIS specifications 

Signal generator: 

Frequency range: 10ɛHz~1MHz 

Frequency accuracy: 0.005% 

AC signal amplitude: 1mV~2500mV 

Signal resolution: 0.1 mV RMS 

DC Bias: -10~+10V 

Output impedance: 50ɋ 

Waveform: Sine wave, triangular wave and square wave 

Wave distortion: <1% 

Scan mode: Logarithmic/linear, increase/decrease 

Signal analyzer: 

Integral time: minimum: 10ms or the longest time of a cycle 

Maximum: 106 cycles or 105s 

Measurement delay: 0~105s 

DC offset: 

Potential automatic compensation range: -10V~+10V 

Current compensation range: -1A~+1A 

Bandwidth: 8-decade frequency range, automatic and manual setting 

System Requirements 

Operating System: Windows /7/ 8/10/11 

Communication between PC and instrument: USB2.0. 

Dimensions(cm):36 Ĭ30Ĭ14; weight: 6.5kg 

 

 

Front panel                                                        Rear panel  

LED screen: display the current range, load status, working mode, polarization status 

Cell- The electrode cable should be inserted into Cell port here.  

AC 220V or 110V: AC 220V or 110V power socket with fuse, 1A fuse in the bottom box. 

External control interface: used to synchronously control the external stirrer, motor rotating rate, 

etc., or as a frequency meter for frequency testing of external signals (can be connected to a quartz 

crystal microbalance (QCM). 

USB: using USB to connect the potentiostat with a computer.  

LAN: using an Ethernet cable to connect the potentiostat with a computer. Usually we use USB 

cable for communication. But single-channel potentiostat can also be connected by Ethernet (there 

is a LAN port back of single-channel). You should change the IP address of your potentiostat if you 

use Ethernet, in the same way as bi-, multi- channel elaborated in 1.2.2 part.  
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Analog input and output: the analog input and output expansion port of the instrument. 

 

3- electrode system Cable connection  

Greed WE & white SENSE connect together to working electrode  

Red CE connects to the counter electrode 

Yellow RE connects to the reference electrode 

Black (GND) connects to galvanic electrode WE in electrochemical noise experiment. If use a 

Faraday cage, black GND and Shield connect the cage together.  

 

2- electrodes system Cable connection 

The green WE& white SENSE connect together to WE / anode;  

Red CE & yellow RE connect together to cathode.  

 

left: Electrode cable for single-channel and bi-potentiostat  

right: Electrode cable for multichannel potentiostat 

 

 

 

Schematic diagram 
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Schematic diagram of CS potentiostat 

 

Standard supply for single-channel potentiostat 

Instrument host*1, CS Studio software, Power cable*1, USB cable*1, Electrode cable*2, 

dummy cell*1, Manual, warranty card 

 

Standard supply for Bipotentiostat 

Instrument host*1, CS Studio software, Power cable*1, Ethernet cable*1, Electrode cable*4, 

dummy cell*2, manual, warranty card 

 

Standard supply for multichannel potentiostat 

Instrument host*1, CS Studio software, Power cable*1, Ethernet cable*1, Electrode cable*8(4-

channel)/16(8-channel), dummy cell*4/8, manual, warranty card 

 

Dummy cell 

Dummy cell is a simulation cell. Itôs used to check whether the 

potentiostat is normal. When you receive a potentiostat, you can 

use it to ensure the potentiostat is well-functional. During tests if 

you find data abnormal or something wrong, you can also use it to 

check whether itôs caused by your testing system, or by the 

malfunctioning of the instrument. 

  Connect the green WE & white SENSE alligator to WE1, the 

yellow alligator to RE, and the red alligator to CE. 
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Principle: 

During experiment, the potential and current value should always obey the Ohm law: I= E / R 

The R is 1.1kɋ for the dummy cell. So if you apply a constant voltage (potentiostatic technique) 

or a constant current (galvanostatic technique), the voltage and current should be accurately 

applied and displayed in the software, and the obtained current or voltage value should obey the 

Ohm law.  

We do potentiostatic and galvanostatic test to check the potential and current output of the 

instrument  

Steps:  

Open the software, Click setupŸReset Workstation. During experiment, the potential and 

current value should always obey the Ohm law: I= E / R 

Click ExperimentsŸPotentiostatic, set the applied voltage to be 1.1V, start the test. If the 

displayed potential value is 1.1V, because resistor is 1.1kɋ, and the current should be 1mA. If 

on the graph the applied potential is 1.1V and the current is 1mA, it means the instrument 

potential output is normally well.  
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The same way, click ExperimentsŸGalvanostatic, set the applied current to be 1mA, start the 

test. If the displayed current value is 1mA, and the potential value is 1.1V, it means the 

instrument current output is normal.  

 

 

Combining the results, we can say the electrode cable is no problem. 
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Part 2 CS Studio6 Software 

1.  Introduction  
CS Studio software shipped with the CS electrochemical workstation is an easy-to-use, flexible, 

and versatile electrochemical tool. It can be applied in many research fields such as corrosion, 

voltammetry, electroanalysis or battery test, etc. Computer Operating system should be Windows-

based. There is no other requirement for computer. A mainstream/ common one in the market is OK.   

 

 

Interface of CS Studio software 

1.1 Electrochemical Techniques 

Stable polarization 

¶ Open Circuit Potential (OCP) 

¶ Potentiostatic (I-T curve) 

¶ Galvanostatic 

¶ Potentiodynamic (Tafel plot) 

¶ Galvanodynamic (DGP) 

Transient Polarization 

¶ Multi Potential Steps 

¶ Multi Current Steps 

¶ Potential Stair-Step (VSTEP) 

¶ Galvanic Stair-Step (ISTEP) 

Chrono Method 

¶ Chronopotentiometry (CP) 

¶ Chronoamperametry (CA) 

¶ Chronocaulometry (CC) 

Voltammetry 

¶ Linear Sweep Voltammetry (LSV) 

¶ Cylic Voltammetry (CV) 

¶ Staircase Voltammetry (SCV) 

¶ Square Wave Voltammetry (SWV) 

¶ Differential Pulse Voltammetry (DPV) 

¶ Normal Pulse Voltammetry (NPV)# 

¶ Differential Normal Pulse Voltammetry (DNPV) 

¶ AC Voltammetry (ACV) 



 

- 8 - 

 

¶ 2nd harmonic AC Voltammetry (SHACV) 

¶ Fourier Transform AC Voltammetry (FTACV) 

Electrochemical Impedance Spectroscopy (EIS) 

¶ Potentiostatic EIS (Nyquist, Bode) 

¶ Galvanostatic EIS 

¶ Potentiostatic EIS (Optional freq.) 

¶ Galvanostatic EIS(Optional freq.) 

¶ Mott-Schottky 

¶ Potentiostatic EIS vs. Time (Single freq.) 

¶ Galvanostatic EIS vs. Time (Single freq.) 

Corrosion Measurements 

¶ Cyclic polarization curve (CPP) 

¶ Linear polarization curve (LPR) 

¶ Electrochemical Potentiokinetic Reactivation (EPR) 

¶ Electrochemical Noise (EN) 

¶ Zero resistance Ammeter (ZRA) 

Battery test 

¶ Battery Charge and Discharge 

¶ Galvanostatic Charge and Discharge (GCD) 

¶ Potentiostatic Charging and Discharging(PCD) 

¶ Potentiostatic Intermittent Titration Technique (PITT) 

¶ Galvanostatic Intermittent Titration Technique (GITT) 

Stripping Voltammetry  

¶ Potentiostatic Stripping 

¶ Linear Stripping 

¶ Staircase Stripping 

¶ Square Wave Stripping 

¶ Differential Pulse Voltammetry Stripping 

¶ Normal Pulse Voltammetry Stripping 

¶ Differential Normal Pulse Voltammetry Stripping 

Amperometric 

¶ Differential Pulse Amperometry (DPA) 

¶ Double Differential Pulse Amperometry (DDPA) 

¶ Triple Pulse Amperometry (TPA) 

¶ Integrated Pulse Amperometric Detection (IPAD) 

Extensions 

¶ Electrochemical Stripping/ Deposition 

¶ Bulk Eletrolysis with Coulometry (BE) 

¶ Rs Measurement  

# There is the corresponding stripping method. 

 

CS Studio software is also equipped with powerful corrosion analysis module. It can calculate 

the corrosion rate of the material by linear polarization and weak polarization, as well as polarization 
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resistance (Rp), Tafel slope (ba, bc), and corrosion current density (icorr) through the non-linear fitting 

of Tafel plots. In addition, by the built-in electrochemical impedance spectroscopy (EIS)technique, 

it can measure the double layer capacitance (Cdl) and the solution/ concrete resistance(Rs). 

Moreover,CS Studio software provides as a dual-channel data logger for pH, temperature and some 

physical quantities records. 

1.2 Software Installation 

1.2.1 Single-channel models: CS350M/CS310M/CS300M/CS150M/CS100(E) 

1. Using the USB cable to connect the potentiostat with a computer. 

2. Power on the instrument, open the ñsoftware installationò folder in USB flash disk, right click 

the ñCS studio6 setupò, and run as administrator.  

 

 

 

3. Firstly, install the drivers. After finishing it, go to the computer management Ÿ device 

managerŸ Ports (COM & LPT). There, it will appear ñSTMé virtual COM Port(COM x)ò.  As is 

shown below.  
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4. Secondly, install the runtime environment. If your computer has already installed it, there 

will be a prompt saying you have already installed. 

If it hasnôt been installed in your computer, just follow the steps to finish installation of runtime. 

5. Click install CS Studio6. CS Stuido6 is the testing software, and the CS Analysis is the data 

analysis software.  

 

6. Run the software as administrator. Then the model and serial number will be shown. It means 

the instrument has been successfully connected.  

  

{ƻŦǘǿŀǊŜ ŘŜǾŜƭƻǇƳŜƴǘ ƪƛǘό{5Yύ 

The below folder(SDK/.dll) is about the second 

development kit. We supply it with the software.  

We can provide secondary development interfaces, API 

general interfaces and development examples, and can 

realize data call for Labview, C, C++, C#, VC and other 

program, which is convenient for secondary development 

and test methods customization. 
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1.2.2  Bipotentiostat & multichannel potentiostat (CS2350M/CS2150M /CS310X) 

The installation process is the same for bipotentiostat and multichannel potentiostat 

 

Software installation 

(1) Use the Ethernet cable to connect the computer with the instrument. Power on the instrument. 

(2) Open the ñsoftware installationò folder, right click the ñSetup.exeò, and run as administrator. 

 

 

 
 

(3) For potentiostat more than one channel, we use Ethernet communication. So there is no need 

to install drivers. Firstly, install the .net 3.5. If your computer has already installed it, there will be 

a prompt as follows. 
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If it has not installed in your computer, just follow the steps to finish installation of .net 3.5. 

(4)  Click install CS Studio6. CS Stuido6 is the testing software, and the CS Analysis is the data 

analysis software.  

 

 

IP address configuration (Windows 10 as an example) 

Connecting the instrument (Bipotentiostat or multichannel potentiostat) with computer by 

Ethernet cable, you should reset the IP address of the computer.  

 

 

 

 

(1) Find the ñNetwork and sharing centerò 

 

Then, Ethernet ŸNetwork and sharing center 

Computer  
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(Or  Ÿ Network and sharing center) 

(2) Click ñEthernetò shown as below: 

 

 

 

(3) Click ñPropertiesò, then check ñInternet Protocol version 4(TCP/IPv4)ò 
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(4) Fill in the IP address exactly as below:  

 

(5) Open CS Studio6 software, ñSetupò Ÿ Connection Ÿ ñEthernetò ŸManual 
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Please note that for bipotentiostat (CS2350M/CS2150M) and multichannel potentiostat 

(CS310X), the connection way must be Ethernet. You can check this point firstly in case you find 

theyôre disconnected.  

(6) When the bipotentiostat or multichannel potentiostat is successfully connected with the 

computer, there will be model and serial number shown on the software interface, as is shown below. 

 

 

1.2.3 Installation Guide for Potentiostat+ Current Booster 

Single-channel potentiostat (CS350M/ CS310M/ CS300M etc) can achieve maximum¤2A/10V 

output when itôs used alone. This value is ¤1A/10V for each channel of bipotentiostat 

( CS2350M/CS2150M) and multichannel potentiostat (CS310X).  

A current booster CS2020B can be connected to single-, bi-, or multi-channel potentiostat to boost 

the current (up to 20A). Please note that one set CS2020B can boost only one channel of bi- / multi-

channel potentiostat..  

The connection of booster to potentiostat is all the same, take the single-channel CS350M 

connecting with CS2020B as an example.  

Cable connection 

DB15 cable: one end inserts into the ñCellò port on front panel of CS350M potentiostat, the 

other end inserts into ñCable inò on front panel of CS2020B. 

CS2020B specialized electrode cables: RE/SENSE electrode + alligator electrode or copper 

terminal electrode cable (you should choose to use either alligator electrode or copper terminal 

electrode cable based on your test requirement). 
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DB9 cable: one end inserts into Misc. I/O on back panel of potentiostat, the other end inserts into 

Misc. I/O on front panel of CS2020B. 

 

 

 

CS2020B Specialized RE/SENSE electrode cable  

 

 

alligator electrode              copper terminal electrode cable  
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(you should choose to use either alligator electrode or copper terminal electrode cable based on your test 

requirement) 

 

Electrode cable connection for potentiostat+CS2020B current booster system 

3-electrode system: 

Green WE and white SENSE connect together to the working electrode, yellow RE connects to 

reference electrode, red CE connects to the counter electrode. 

2-electrode system: 

Green WE+ white SENSE connect together to the anode, and yellow RE+ red CE connect together 

to cathode. White SENSE and yellow RE alligator connect at near/lower position, Green WE and CE 

alligator is placed at far/upper position respectively, as is shown below: 

  

Potentiostat+CS2020B booster: test the battery core  

Software search 

Please open the CS Studio6 software, and usually it will automatically find the booster and show 

related information ñCS350M+CS2020B in com xò on the top of the software, meaning the CS350M 

and CS2020B are both successfully connected.  

If it doesnôt show the ñCS2020Bò on the top of interface, then you should refresh it(the button is 

marked as below) in ñSettingsò.  
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If you donôt want to use the CS2020B booster, and just use the potentiostat alone, then you can 

power off the CS2020B, unplug the connecting cable between potentiostat and booster, and use the 

ordinary electrode cable for potentiostat, then restart the software.  

 

1.3 Setup 

1.3.1 Connection  

Itôs used to modify the communication way of the instrument. 

For single channel potentiostat itôs USB 

For bipotentiostat and multichannel potentiostat, itôs Ethernet.  

 

 

1.3.2  Into demo mode 

 

Our software package can be sent to customers to click and view even when they donôt have a 

potentiostat to be connected. This is helpful when some customers want to get familiar with the 

instrument and software before purchase. All the techniques/experiment can be clicked and we will 

also provide some data files so that you can open data in CS Analysis and see how the data is 

proceeded and analyzed.  

 

1.3.3 Settings 

Here you can change the default place for data storage. 

Fragmentation is used for big amount data. For each fragment the data points can be set. Default 
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is 1,000,000. 

 

1.3.4  Restore default 

This is to restore to the factory default state. The stored experimental data will not be deleted.  

 
 

1.4 Batch experiment  

 

1.4.1 Combination test  

This is a very useful function. 

You can add several experiments, for each test you can modify the parameters setting, and the 

number of cycles can also be set. After setting the experiments and control instructions, click the 

"OK" button, and the instrument will automatically test and save the data according to the custom 

requirements. This function can do a complete experiment project without your attendance. You 

donôt need to wait in the lab all the time and it will complete a series of experiments automatically. 

It will make the tests efficient and save your time. 
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 Load a test programme. Click this button to import a programme you previously saved 

and re-test as designed.   

 Save a test programme   

 Start the experiment  

 Stop the experiment 

 Add an experiment  

 choose an experiment, and you can modify the parameter setting for this experiment 

 choose an experiment and remove it from the list of experiments  

  clear all the experiments  

 Adjust the order of the instructions and experiments  

 Timing task 

 modify storage path of all the files  

  

1.4.2 Scripted custom Test 

Similar to the combination test, you can customize your experiment by this function. There are 

5 techniques available: OCP, Potentiostatic, galvanostatic, CV and LSV. Different than combination 

test, for scripted custom test, all the experiments data will be saved in one ñ.corò data file, and there 

is no wait time for experiment switch.  
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Take ñpotentiostaticò as an example, if you want to apply multi constant potential on the sample 

continuously you can use this function. Apply a constant potential for a duration, and then apply any 

other constant potential for any other duration and so on. This will be similar to our ñMulti 

potentiostaticò technique, as below:  

 

Multi potentiostatic is the same as CA(Chronoamperometry) in the literatures.  

 

1.4.3  Scripted test (bipotentiostat) 

For bipotentiostat and multichannel potentiostat, this function will be activated. It can 

customize the experiment in both channels. If your instrument is single-channel potentiostat, this 

function is inactive.  
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1.4.4 Timing measurement 

 

It aims to setting the running mode of a certain experiment. This function allows the user to 

perform automatic measurement at a set time interval after a specified time. It facilitates the user to 

track the time change characteristics of a certain testing system. After a file name is specified, the 

start will be activated. 

You can specify the exact time the experiment will run from and the intervals for each 

measurement and the total cycles of the measurement. It also displays the current cycles it has run.  

For the experiment involves polarization (such as potentiodynamic, cyclic voltammetry, EIS), 

after each cycle, the instrument will automatically cut off the polarization and let the cell be in the 

status of OCP till the next measurement/cycle.  

When the times of the measurement reach the total cycles, the window will exit automatically 

to end the project. The user can judge the measurement time according to the serial number at each 

data file name.  
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2.  Experiment parameters setting 

Take the parameter setting window of the Potentiostat (i-t curve) test as an example: 

 

File name: Before test, the OK button is invalid. Only when you enter a file name can this button 

be activated and then click ñOKò to start test. All the data will be saved automatically during test in 

the place you specified. The data will be saved if electricity suddenly cut off. You donôt need to 

worry that the data are missed when there is a sudden unexpected power failure. You can click 

browse and specify the place to save the data. You can also enter directly, then the default data 

storage path is as follows: 

 

 

Comments: the comments will also be saved in the data file. You may enter information such as 

the solution composition, experiment media etc. Other information such as time and parameters will 

be automatically saved; you donôt need to include them in comments.  

Data acquisition  



 

- 24 - 

 

Interval: specifies the time between each sampled data point.  

Frequency (Hz):  specifies the data points acquired per second (acquisition rate). Please note that 

the interval cannot be set lower than 0.001s, i.e., the points/second cannot be higher than 1000. 

Otherwise, the software will automatically set the frequency to be 1kHz (the maximum value 

allowed).  

 This is the setting for the instrument.   

This is the setting for your cell/ testing system.  

You can load a .csexp file of saved parameters of a test. If someone else wants to do same 

experiment and copy your setting, he can directly load the file(.csexp) that you previously saved. 

You can save the parameters of a test. It will be a ñ.csexpò file and you can name it. Then 

in the future, you can view how your set parameters before.  

2.1 Pstat/Gstat(ECS)Setting 

Open a technique, and you can do the instrument setting by clicking . 

 

Potential Range 

Potential ranges are: Ñ50Mv, Ñ100mV, Ñ250mV, Ñ500mV, Ñ1V, Ñ2.5V, Ñ5V, or Ñ10V. The default 

range is Ñ2.5V. The smaller the range is, the higher the input signal gain, and under small range you 

can increase the measurement accuracy and signal-noise ratio. Basically when the potential signal 

input is within Ñ2.5V, ñÑ2.5Vò range is OK. But if the potential is over Ñ2.5V, you should choose 

the range to be Ñ5V. During the experiment, if the potential is over the Ñ10V(maximum potential), 

the instrument will automatically stop the polarization and a ñPotential overloadò error will appear.  

Auto The range in the Manual will be the initial range, and the software will select the suitable 

potential range according to the polarization potential in your test.  

When you choose Auto range, the minimum potential range (Min. Range) will be valid.  

ñOnly Incò means the potential range will be switched only from lower range to higher range.  

Current Range 
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feedback, leading to abnormal working of the potentiostat. In this case, you should decrease the 

bandwidth, i.e., increase the capacitance.  

  When increasing the capacitance, the response frequency bandwidth will decrease accordingly, 

which equals to low-pass filtering of the signals and removing the possible oscillation. Normally, 

for slow scan experiment, you can choose 10nF~100nF; for fast scan or transient measurements, 

you can choose 100pF~10nF; for EIS measurements, you may need to choose 100pF~10nF(virtual 

mode) or 0~1nF(real mode). 

Low pass Filter 

  If you check ñOnò, the low-frequency signals can be passed, and signals with frequency higher 

than the set value will be blocked or weakened. 

Notch filter 

  If you check the notch filter and choose the frequency, the interference of this frequency can 

be restrained during experiment. 

IR Compensation 

  In high-resistance system, the solution resistance (Rs) is large between the working electrode 

and the tip of RE Luggin capillary(especially for concrete or coated samples), so IR compensation 

is recommended. Rs measurement can be done with EIS-V or the method of Rs measurement (Click 

below). 

 

  

After you get the Rs value and then multiply the compensation coefficient. The following 

experiment can do the IR compensation.  

Click No then there is no IR compensation.  

By Calc.: post-reaction compensation. The compensation is done after test.  

By FDBK: real-time compensation. It does the compensation during the test.  

 

Data smooth 

  When choosing data smooth, the software will do real-time filtering of the data and get rid of 

the burrs on the curve. Basically you can check ñUseò. Please note that when you do transient 

measurements, we suggest you not use it because it can cause slight distortion of data.  

Cell Volt. Mon. 

Itôs used to monitor the compliance voltage in your testing system. Compliance voltage is the 

voltage between working electrode and counter electrode. If you check ñOnò, the compliance 

voltage value will be displayed in real time on the right side of the testing window. You can click  

 to view the compliance voltage- time curve. The measured compliance data will be saved in .txt 

format together with .cor data in the same file.  

 

2.2 Cell Setting 

Open a technique, and you can do the cell setting by clicking . 

   You can enter related information of one or more working electrode(s) and electrolytic cell(s), 
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eg. surface area, material, and temperature... The electrode area, density and chemical equivalent 

will affect the results of experiment and fitting. Temperature or type of RE will not affect the original 

data; they are just saved in each data file for info. Meanwhile, these parameters are needed for 

corrosion rate calculation. 

 

Electrode  

Electrode Area: the exposed effective area of the working electrode in the solution. Unit is cm2. 

Default is 1. If it is 1, the current density will be the same as the measured current value.  

Density: the density of the working electrode material. Unit is g/cm3.  

Chemical Equiv. = the molar mass/number of electrons in a reaction. Take the reaction FeŕFe2+ 
for example, the molar mass of pure iron is 55.84g, and the number of electrons in reaction is 2, so 

the equivalent weight is 55.84/2=27.92g.  

Stern- Geary Coef.: in the range of 20 ~28mV.  

Cell  

Reference electrode: in the dropdown you can choose SCE, Ag/AgCl, Hg/HgO, Hg/HgSO4, 

Cu/CuSO4... Please note that this is used just for your information remark. It has no influence on the 

experiment or results. In the future when you check the data file you will know which reference 

electrode you were using.  

V vs. NHE: it is the relative potential of the selected reference electrode vs. NHE. 

Temperature: it is the temperature for the electrochemical reaction at present. 

 

3.  Stable Polarization 

3.1 Open Circuit Potential 

Experiments Ÿ Stable PolarizationŸ Open Circuit Potential 

This experiment aims at monitoring the open circuit potential (the potential between WE and 

RE without any applied electric field) as a function of time.  

Before test, the OK button is invalid. Only when you enter a file name can this button be 

activated. All the data will be saved in this file.  
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File Name 

Youôre suggested to build a new folder for all the data files, then enter a file name before starting 

the test. You can click ñBrowseòand find the place where data files to be saved.  

CS Studio will automatically append the suffix ñ.corò to a file name. So if you input ñtutor1ò, 

the name of the data file will be shown as ñtutor1.corò. 

The info in the Comments will be saved in the data file. You can input info. such as the medium, 

the solution content, etc. Other info. such as the time when you perform the test, and all the related 

measurement parameters will be automatically saved in the data file. You donôt need to enter such 

information into comments. 

Experiment parameters 

Total Time: the total duration of the OCP monitoring  

Data Acquisition 

Choose either ñIntervalò or ñFrequencyò.  

Interval specifies the time between each data point.  

Frequency (Hz) specifies the data points acquired per second (acquisition rate).  

Please note that the interval cannot be set lower than 0.001s, i.e., the points/second cannot be 

higher than 1000. Otherwise, the software will automatically set the frequency to be 1000Hz (the 

maximum value allowed).  

Experiment Termination 

If the Use is checked, the experiment will be automatically terminated once the OCP meets the 

condition.  

Axis Type 

You should set the Axis type for display of each dynamic graph. For OCP, the axis type is ñE-

Timeò. 

3.2 Potentiostatic (i-t) 

ExperimentsŸ Stable Polarization ŸPotentiostatic (i-t) 

In Potentiostatic, the instrument applies a constant polarization potential on the working 
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electrode and monitor the current as a function of time. The polarization duration (Total Time) can 

be set. You can also let the experiment be automatically terminated when the polarization current or 

quantity of electric charge reaches to a certain value.  

 

OCP (V) will display the current open circuit potential of the cell (update per second).  

 

 Experiment Parameters 

Applied Potential is the potential applied on the testing system. you can choose ñvs. OCPò or 

ñvs. REò.  

vs. OCP: entering a positive value means anodic polarization, negative value means cathodic 

polarization. The actual potential applied on the working electrode is the algebraic sum of the input 

value and the current open circuit potential value. For example, enter ñ0.2ò, then the actual potential 

applied on the working electrode is ñ0.2V+OCPò.  

vs. RE: the polarization potential applied on the working electrode is exactly the value you 

enter.  

Total Time specifies the total time of potentiostatic polarization. Unit is Second, minute or 

hour.  

Experiment Termination 

If Use I is checked/chosen, the experiment will be automatically terminated once the current is 

above the high value (anodic current, eg: 250mA in above dialog box) or below the low value 

(cathodic current, eg: -250mA in above dialog box). 

If Use Q is checked, the experiment will be automatically terminated once the integral quantity 

of electric charge (coulombs) reaches over maximum value (positive charge) or below minimum 

value (negative charge). 

If the Disable is checked, the experiment will not be terminated until the total time is reached. 

Axis Type 

When the experiment is performed, the data will be displayed as specified by the Axis Type. 

CorrView can be later used to display the data in other formats. For the experiment of Potentiostatic, 

the axis type is ñI-Timeò. 

3.3 Galvanostatic (E-t) 
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Experiments ŸStable Polarization ŸGalvanostatic (E-t) 

In this experiment, the instrument applies a constant polarization current on the working 

electrode and monitor the potential as a function of time.  

 

OCP (V) will display the current open circuit potential of the cell (update per second).  

 Experiment Parameters 

Applied Current is the current applied on the testing system. Positive value means anodic 

polarization; negative value means cathodic polarization. Here the value input is the current applied 

(unit is mA/ mA/ A), not the current density.  

The Total Time specifies the duration of the galvanostatic test. 

Experiment Termination 

If Use E is checked, the experiment will be automatically terminated once the polarization 

potential reaches above the high value (eg: 2V in above dialog box) or below the low value ((eg: -

2V in above dialog box). 

If Use Q is checked, the experiment will be automatically terminated once the total integral 

quantity of electric charge (coulombs) goes over maximum value or below minimum value. 

If the Disable is checked, the experiment will not be terminated until the total time is reached. 

Axis Type 

When the experiment is performed, the data will be displayed as specified by the Axis Type. 

CorrView can be later used to display the data in other formats. For the experiment of Galvanostatic, 

the axis type is ñE-Timeò. 

 

3.4 Potentiodynamic (Tafel, LPR) 

ExperimentsŸ Stable Polarization ŸPotentiodynamic (Tafel, LPR) 

For potentiodynamic, there are up to 4 individual polarization potential set points and can 

provide versatile scan modes. The scan can be stopped or reversed when current reaches to a certain 

value, which facilitates the polarization resistance and Tafel slope measurement. The logarithm of 

current is recorded as a function of potential. 
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OCP (V) will display the current open circuit potential of the cell (update per second).  

Experiment Parameters 

If you donôt check Vertex E#1 or Vertex E#2, then the scan starts from Initial E to Final E. 

For example, if you enter ñ-0.1ò (vs. OCP) in Initial E, and ñ0.1ò (vs. OCP) in Final E, then the 

potential scan starts from cathodic polarization 100mV to anodic polarization 100mV. If potential 

is ñvs. OCPò, then negative sign means cathodic polarization, and positive value means anodic 

polarization.  

Scan Rate: It can only be a positive value. Scan direction is determined by the sign of the applied 

potential. Scan time of each segment = scan potential range/scan rate.  

Experiment Termination 

If you check Stop scan, when the current is higher than the maximum value (e.g. 2mA) or lower 

than the minimum set value (e.g.-2 mA), the experiment will be stopped.   

If you check the Reverse scan, when current reached the range that you set, the scan direction 

will be reversed from the current potential to initial potential. During the reverse scan, if the current 

is lower than the minimum value you set, the scan will be automatically stopped.  

If neither Stop scan nor Reverse scan is checked, the experiment will be conducted according 

to the potential settings. Normally you can use Stop scan and set a maximum anodic current to 
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protect the working electrode from excessively high current.  

Axis Type 

For potentiodynamic, you can choose ñE vs. Logiò. 

 

3.5 Galvanodynamic 

Experiments ŸStable Polarization ŸGalvanodynamic 

For technique of galvanodynamic, there are up to 4 individual polarization current set points. 

The scan can be stopped or reversed when potential reaches a certain value.  

 

OCP will display the current open circuit potential of the cell (update per second).  

Experiment Parameters 

If you check neither vertex current#1 nor vertex current#2, then the current is scanned directly 

from Initial current towards Final current. For example, if you enter ñ-0.5ò(mA) in the initial 

current, and ñ0.5ò(mA) in the final current, then the current scan is from cathodic polarization 

0.5mA to anodic polarization 0.5mA. Negative value means cathodic polarization, and positive 

value means anodic polarization.  

Scan Rate: It can only be a positive value. Scan direction is determined by the sign of the applied 

current.  

Experiment Termination 

If check the Stop scan, when the final current is reached or the polarization potential meets the 

condition to terminate the experiment, the scan will be automatically stopped.  

If check the ñReverse scanò, when polarization potential reaches the range that you set, the 

scan direction will be reversed from the current current to initial current; and when the polarization 

potential is lower than the minimum value you set, the scan will stop.  

If neither is checked, the experiment will be conducted according to the current settings.  

 

3.6 Potential Sweep Steps 

ExperimentsŸ Stable PolarizationŸPotential Sweep Steps 
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In Potential Sweep Steps, the instrument gives maximum 6 segments of constant potential steps 

and 6 segments of potential linear sweep.  

 

 

 

Segment Parameters  Range  Remarks  

1, 3, 5, 7, 9, 11 Init E /V -10~10 Initial potential in sweep segment 

Final E /V -10~10 Final potential in sweep segment 

Scan rate /V¥s-1 10-6~50 Potential scan rate in sweep 

segment 

2, 4, 6, 8, 

10,12 

Step potential /V -10~10 potential value in step segment 

Step time /s 0~10000 duration of step segment 

1~12 Step potential/V vs. RE or 

vs. OCP 

choose the potential output mode 

 

 Data Acquisition 

If Frequency (Hz) is chosen, the acquisition rate in points/second is specified. 
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 Axis Type 

When the experiment is performed, the data will be displayed as specified by the Axis Type. 

CorrView can be later used to display the data in other formats. 

4.  Transient Polarization 

4.1 Multi-Potential Steps 

ExperimentsŸ Transient PolarizationŸ Multi-potential Steps 

In the Multi-potential Steps technique, up to 12 potential steps can be applied and cycled. 

Current is recorded as a function of time. The instrument will apply constant potentials from the 

Initial E, then to Step 1 E, Step 2 E, Step 3 E étowards Final E. By not checking or setting the time 

to be ñ0ò, some segment(s) will be skipped.  

 

 

 

OCP will display the current open circuit potential of the cell (update per second).  

Experiment Parameters 

Potential can be specified as ñvs. OCPò or ñvs. REò. 

Cycles specifies the number of cycles 

Time specifies the duration of a step potential applied by the instrument 
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Axis Type 

 Axis Type is I vs. time for multi-potential steps. 

 

4.2 Multi-Current Steps 

ExperimentsŸ Transient Polarization ŸMulti-Current Steps 

In the Multi- Current Steps technique, up to 12 current steps can be applied and cycled. Potential 

is recorded as a function of time. The instrument will apply constant current from the Initial current, 

then to Step 1 i, Step 2 i, Step 3i étowards Final current. By not checking or setting the time to be 

ñ0ò, some segment(s) will be skipped.  

 

OCP will display the current open circuit potential of the cell (update per second). If the 

instrument is turned off, this value will be ñNot Availableò. 

 Experiment Parameters 

Cycles specifies the number of cycles 

Time determines the duration of the step current applied by the instrument 

Data Acquisition 

If Frequency (Hz) is chosen, the acquisition rate is set as Points/Second. 

Axis Type 

Axis type for multi-current steps is E vs time. 

4.3 Potential Stair-Step (VSTEP) 

ExperimentŸTransient PolarizationŸPotential Stair-Step(VSTEP) 

Potential Stair-Step can be used to measure the solution resistance Rs and polarization resistance 

Rp. It can also be applied to calculate the double-layer capacitance Cdl. 

There are up to 3 individual potential setpoints for potential Stair-step. If the Use is checked, 

the mode of the stair step is Initial EŕStep1 EŕStep2 E. 
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OCP will display the current open circuit potential of the cell (update per second). If the 

instrument is turned off, this value will be ñNot Availableò. 

 Experiment Parameters 

The steps start from Initial E, to Step E1, and then to Step E2. If ñUseò is unchecked, the 

segment of the Step 2 E will be skipped.  

Time determines the holding time of a step potential. 

 Data Acquisition 

If Frequency (Hz) is chosen, the acquisition rate in points/second is specified. Because the step 

process is fast, the data acquisition rate is also fast, 1~3000Hz is recommended.  

Axis Type 

Axis Type is I vs. time. 

 Pstat/Gstat(ECS) 

In step test, because the measuring time is very short, the current range should only be chosen 

manually in advance, not determined by the software automatically.   

. 

4.4 Galvanic Stair-Step (ISTEP) 

ExperimentsŸTransient PolarizationŸGalvanic Stair-Step (ISTEP) 

There are up to 3 individual current setpoints for galvanic Stair-step. If the Use box is checked, 

the mode of the stair step is Initial currentŕStep 1 iŕStep 2 i 
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OCP will display the current open circuit potential of the cell (update per second). If the 

instrument is turned off, this value will be ñNot Availableò. 

Scan Parameters 

The steps start from the Initial Current, to Step 1 i, and then to Step 2 i. If the ñUseò is not 

checked, the segment of the Step2 i will be skipped. 

The Time determines how long the current will be held at each step. 

 Data Acquisition 

If Frequency (Hz) is chosen, the acquisition rate in points/second is specified. Because of the 

fast process of step, the data acquisition rate is fast too. The frequency is normally set between 

1~3000Hz. 

 

5.  Chrono Techniques 

5.1 Chronopotentiometry(CP) 

ExperimentsŸ Chrono TechniquesŸ Chronopotentiometry (CP) 

 In Chronopotentiometry (CP), 2 segments of current are applied on the working electrode. 

Potential is recorded as a function of time.  
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OCP will display the current open circuit potential of the cell (update per second).  

Experiment Parameters 

Cathodic/anodic current is applied on the working electrode during the test. There should be a 

ñ-ò sign for the cathodic current.  

Cathode/anode Pol. time is the duration each segment. Second, minute and hour can be selected.  

Num. of segments specifies the total number of applied cathodic and anodic current segments.  

Parameters  Range Description  

Cathodic current -2A~+0A The cathodic current applied on the working 

electrode 

Anodic current 0A~+2A The anodic current applied on the working 

electrode 

Cathodic time >0 Duration of cathodic current 

Anodic time >0 Duration of anodic current 

Initial polarity Anode/cathode The polarity at the beginning of the 

experiment 

Num. of segment >0 The total number of applied cathodic and 

anodic current segments  

 Experiment Termination  

If check Stop, the cathodic or anodic polarization will be stopped once the condition is met.  

Reverse is used to switch the anodic and cathodic polarization process. For example, as shown in 

above parameters setting dialog box, if the potential reaches 1V in less than 10s, the instrument will 

turn to proceed the cathodic polarization. If the potential reaches -1V in less than 10s, the instrument 
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will turn to proceed the anodic polarization.  

Data Acquisition 

If Frequency(Hz) is chosen, the acquisition rate in points/second is specified. 

 

5.2 Chronoamperometry(CA) 

ExperimentsŸChrono TechniquesŸChronoamperometry(CA) 

Chronoamperometry measures the current response as a function of time after applying a single 

or dual potential step on the working electrode. This method is used to study the electrode process 

of coupled chemical reactions, especially the reaction mechanism of organic electrochemistry. 

 

OCP will display the current open circuit potential of the cell (update per second). 

 

Experiment Parameters  

Parameters Range Description 

High E (V) -10~10 Upper limit of potential step applied on the 

WE 

Low E (V) -10~+10 Lower limit of potential step applied on the 

WE 

Pulse width (s) >0 Potential pulse width 

Number of steps >0 Number of potential steps 

 

5.3 Chronocoulometry(CC) 

ExperimentsŸChrono TechniquesŸChronocoulometry(CC) 
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Chronocoulometry is a method to measure the quantity of electric charges as a function of time 

after a potential step is applied on the working electrode. This method is used to study the electrode 

process of coupled chemical reactions, electroactive substance adsorption etc. 

 

OCP will display the current open circuit potential of the cell (update per second).  

 

Experiment Parameters 

Parameters  Range Description  

Initial E (V) -10~+10 The potential applied on the working 

electrode 

Final E (V) -10~+10 The potential applied on the working 

electrode 

Pulse width(s) 0.01~1000 Duration of the applied potential pulse 

Number of steps >0 Number of potential steps 

 

 

6.  Voltammetry 

6.1 Linear Sweep Voltammetry(LSV) 

ExperimentsŸVoltammetryŸLinear Sweep Voltammetry(LSV) 

In Linear Sweep Voltammetry (LSV), the potential is scanned from Initial E toward Final E. 

The following diagram shows the potential waveform applied as a function of time. Current is 

recorded as a function of potential.  
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OCP will display the current open circuit potential of the cell (update per second). 

 

 Experiment Parameters 

Parameters  Range Description  

Initial E(V) -10~+10 Initial potential of scan, ñvs. OCPò can be chosen. 

Final E(V) -10~+10 Final potential 

Scan rate(mV/s) 10-3~+107 The scan rate of the potential 

Interval (mV) > 0.001 Potential difference between two points  

Frequency (Hz) 0.01~1000 Specifies how many data points are acquired in 1 

second. Either Interval or Frequency should be 

chosen 

 

If the Initial/Final E is ñvs. OCPò, and you enter ñ0.2ò in initial E, it means the scan is from the 

potential OCP+0.2V. Positive value means anodic polarization, and negative value means cathodic 



 

- 42 - 

 

polarization.  

If the Initial/Final E is ñvs. REò, and you enter ñ0.2ò in initial E, it means the scan starts from 

0.2V. 

6.2 Cyclic Voltammetry(CV) 

Experiments ŸVoltammetry ŸCyclic Voltammetry(CV) 

In Cyclic Voltammetry (CV), if you check the initial E and final E then the potential is 

linearly swept from Initial EŕVertex 1 Eŕ Vertex 2 EŕVertex 1 Eéŕfinal E. The following 

diagram shows the applied potential waveform as a function of time. Current is recorded as a 

function of potential. 

 

 

OCP displays the current open circuit potential of the cell (update per second).  
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Experiment Parameters 

Parameters  Range Description  

Initial E(V) -10~10 Initial potential of scan 

Vertex1 E(V) -10~10 Initial potential of the scan (if not checking 

ñUseò) or the first vertex potential  

Vertex2 E(V) -10~10 the second vertex potential of the scan 

Scan rate (mV/s) 10-3~107 The scan rate of the potential 

Cycles  >0 The number of the cycles 

Interval (mV) > 0.001 Potential difference between two sampling 

points 

Frequency (Hz) 0.01~1000 Specifies how many data points are acquired 

in 1 second. Either Interval or Frequency 

should be chosen 

 

CV curve consists of two parts:  

a. the lower reduction/cathode segment where the reduction waveform is generated from 

reduction process of the electroactive material 

b. the upper oxidation/anode segment where the oxidation waveform is generated from 

oxidation process of the reduction products.  

CV technique can directly measure the ratio of anodic peak current/cathodic peak current (ipc/ipa) 

and the difference(ǶEp) between anodic peak potential and cathodic peak potential.   

 

CV curve of glassy carbon electrode in K4[Fe(CN)6] solution 

CV technique is mainly used for electrochemical theoretical study, such as the electrode process, 

the absorption phenomenon of electrode etc.  

For reversible electrode reaction, |ipc / ipa|Ū1, and  
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6.3 Staircase Voltammetry(SCV) 

Experiments ŸVoltammetry ŸStaircase Voltammetry(SCV) 

In Staircase Voltammetry (SCV), the potential is incremented from Initial E toward Final E, and 

it may be scanned back. Current is sampled after every potential increment and recorded as a 

function of potential.  

Compared with cyclic voltammetry (CV), the advantage of SCV is that it can minimize the 

capacitance current generated by the double-layer effect between the working electrode and the 

solution interface. Therefore, the SCV method can measure the Faradaic current characteristics of 

the system more accurately. The application scope of SCV and CV is basically the same, such as 

qualitative and quantitative testing in common electrochemical processes, reversibility judgment of 

electrode processes, and electrode surface reaction mechanisms study. 

 

OCP will display the current open circuit potential of the cell (update per second).  

 Experiment Parameters 

Parameters  Range Description  

Initial E(V) -10~+10 Initial potential of scan. 

Final E(V) -10~+10 Final potential 

Inc. E(V) 0.001~0.05 Incremented potential of each step 

Cycles 1~10,000 The number of cyclic staircase 

waveform 

Sampling 

width(ms) 

1~half of step 

period 

Data sampling width for each point 

Step period(s) 0.001~100 Potential step period or dropping time 
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Initial E and Final E should be at least 0.01 V apart. Sampling Width should be no more than 

half of Step Period; otherwise the system will automatically readjust the former. Data will be 

acquired at the end of each step. In general, potential is chosen to be vs. RE.  

If the Increment E is set too high, the number of acquisition points will be too small to meet the 

experimental requirements; if the step period is set too low it may exceed the allowance in data 

acquisition frequency of the instrument. Therefore, in order to obtain good SCV results, you 

should choose appropriate Increment E and step period, and ensure that the number of 

experimental points in a single cycle reaches at least 100 points.  

6.4 Square Wave Voltammetry(SWV) 

ExperimentsŸVoltammetryŸSquare Wave Voltammetry(SWV) 

In Square Wave Voltammetry (SWV), the base potential is incremented from Init E towards 

Final E. The potentiostat applies a series of forward and reverse pulses (both equal in duration, 

and defined as a frequency) superimposed on a linear staircase scan.  Current is sampled at the 

final part of the forward and reverse steps. The current difference is recorded as a function of the 

base potential. The following diagram shows the potential waveform applied as a function of time 

and the current sampling scheme. 

 

 

OCP will display the current open circuit potential of the cell (update per second).  
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Experiment Parameters 

Parameters  Range Description  

Initial E (V) -10~+10 Initial potential of scan. 

Final E (V) -10~+10 Final potential 

Inc. E (V) 0.001~0.05 Incremented potential of two adjacent 

square waves 

Amplitude (V) 0.001~0.5 The amplitude of each square wave 

Frequency(Hz) 1~100,000 Square wave output frequency 

Sampling width  1~ half of 

1/frequency  

Sampling width of each square wave  

Power freq. 

period 

1~ half of 

1/frequency 

This period cannot be higher than half 

of 1/frequency Either choose sampling 

width or power frequency period.  

 Axis Type 

When the experiment is performed, the data will be displayed as specified by the Axis Type. 

CorrView can be later used to display the data in other formats. 

 

SWV curve in K3Fe (CN)6system 

6.5 Differential Pulse Voltammetry(DPV) 

ExperimentsŸ VoltammetryŸ Differential Pulse Voltammetry(DPV) 

In Differential Pulse Voltammetry (DPV), the base potential is incremented from Init E toward 

Final E.A potential pulse is applied. Current is sampled before the potential pulse and at the end of 

the pulse. The difference between these two current samples is recorded as a function of potential. 

The following diagram shows the potential waveform applied as a function of time and the current 

sampling scheme. 
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 Scan Parameters 

Parameters  Range Description  

Initial E(V) -10~ +10 Initial potential 

Final E(V) -10~ +10 Final potential 

Inc. E(V) 0.001~0.05 Incremented potential of two adjacent 

pulses  

Amplitude(V) 0.001~0.5 Amplitude of each pulse  

Pulse width(s) 0.001~10, or less than 

half of the pulse period 

Pulse holding duration  

Pulse period(s) 0.01~50 Potential pulse period or dropping 

time  

Sample 

width(ms) 

1~ half of pulse width Data sampling width 

Sampling width  1~ half of Pulse period  Sampling width of each square wave  

Power freq. 

period 

1~ half of Pulse period This period cannot be higher than half 

of pulse period. Either choose sampling 

width or power frequency period.  
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DPV curve in K3Fe(CN)6system  

For the reversible system, the curve is symmetric, The peak current is directly proportional to 

the concentration of the measured substance. When the amplitude of the pulse is small, it can be 

expressed by the following equation: 
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Where, ED  is the amplitude, A is the electrode area, tm is the time between pulse applying and 

current sampling. D is the diffusion coefficient of the measured material. From the equation, we 

can find that the peak current is related to pulse amplitude. But too large amplitude will influence 

the resolution. Generally, 25~50mV amplitude and 5mV/s scan rate is OK.  

DPV technique can effectively eliminate the effect of the background current, which increases 

measurement sensitivity dramatically. The minimum measured concentration can be 10-8 mol/L. 

Relationship of peak potential (Ep) of DPV and half-wave potential(E1/2) of ordinary 

polarography can be expressed as follows:   
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There is a useful parameter, the half-peak width(W1/2) when I=IP/2. When the amplitude is 

relatively small,  
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 Under 25Ņ, W1/2  is 90.2/n mV. So W1/2 can be a supporting measure to calculate the number 

of transferred electron in reactions.  

 

6.6 Normal Pulse Voltammetry(NPV) 

ExperimentsŸVoltammetryŸNormal Pulse Voltammetry(NPV) 

In Normal Pulse Voltammetry (NPV), the base potential is held at Init. E, and a sequence of 

potential pulses with increasing amplitude is applied. The current at the end of each potential pulse 

is sampled and recorded as a function of the pulse potential. The pulse always starts from the initial 

potential. In such a way a discrete, digitized curve is obtained. The initial potential is a very 
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important parameter. It determines the electrode surface state before the Faradaic current flows.  

 

 

OCP will display the current open circuit potential of the cell (update per second).  

Experiment Parameters 

Parameters  Range Description  

Initial E(V) -10~10 Initial potential 

Final E(V) -10~10 Final potential 

Inc. E(V) 0.001~0.05 Incremented potential of adjacent 

pulses  

Pulse width(s) 0.001~10, or less than 

half of the pulse 

period 

Potential pulse width 

Pulse period(s) 0.01~50 Potential pulse period or dropping 

time  

Sampling 

width(ms) 

1~ half of pulse 

width 

Data sampling width 
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Power freq. period 1~ half of pulse 

width 

This period cannot be higher than 

half of pulse period. Either choose 

sampling width or power frequency 

period. 

 

 

6.7 Differential Normal Pulse Voltammetry(DNPV) 

ExperimentsŸ VoltammetryŸ Differential Normal Pulse Voltammetry (DNPV) 

In DNPV, the base potential is held at Initial E, and a sequence of dual potential pulses is applied. 

The magnitude of the first pulse increments after every iteration, and the second pulse has a constant 

amplitude relative to the first. Current is sampled at the end of both potential pulses, and the 

difference of these two values is recorded as a function of the first pulse potential. The following 

diagram shows the potential waveform applied as a function of time and the current sampling 

scheme: 
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OCP will display the current open circuit potential of the cell (update per second). 

Scan Parameters 

Parameters  Range Description  

Initial E(V) -10~10 Initial potential 

Final E(V) -10~10 Final potential 

Inc. E(V) 0.001~0.05 Incremented potential of adjacent 

pulses  

Amplitude(V) 0.001-0.5 Potential pulse amplitude 

1st  pulse width(s) 0.001~0.02 First potential pulse width 

2nd pulse width(s) 0.001~0.02 Second potential pulse width 

Pulse period(s) 0.05~50 Potential pulse period or dropping time  

Sampling 

width(ms) 

1~ half of pulse 

width 

Data sampling width 

Power freq. period 1~ half of pulse 

width 

This period cannot be higher than half 

of pulse period. Either choose sampling 

width or power frequency period. 

Init E and Final E should be at least 0.01V apart.  
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Axis Type 

When the experiment is performed, the data will be displayed as specified by the Axis Type. 

CorrView can be later used to display the data in other formats. 

 

6.8 A.C. Voltammetry(ACV) 

ExperimentsŸVoltammetryŸA.C. Voltammetry(ACV) 

In A.C. Voltammetry, the base potential is incremented from Initial E to Final E, and a sequential 

sine waveform is superimposed. Current is sampled when the AC signal is applied, and it is analyzed 

using a software lock-in amplifier. During the experiment, only the absolute AC current is displayed.  
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OCP will display the current open circuit potential of the cell (update per second). If the 

instrument is turned off, this value will display ñNot Availableò. 

  Experiment Parameters 

Parameters Range  Description  

Initial E(V) -10~10 Initial potential 

Final E(V) -10~10 Final potential  

Inc. E(V) 0.001~0.05 Potential difference between adjacent waves 

Amplitude 

(mV) 

1~400 AC amplitude of each waveform 

AC frequency 

(Hz) 

0.1~10000 AC frequency  

Bias DC 

 

Superimpose  DC current bias in AC signal 

Sample 

period(s) 

1~50 Data sampling period or dropping time  

Initial E and Final E should be at least 0.01V apart. 

Inc. E is the increment potential of each pulse; it can be chosen from 0.001V to 0.05V. 

Data Acquisition 

If Frequency(Hz) is chosen, the acquisition rate in points/second is specified. 

Axis Type 

When the experiment is performed, the data will be displayed as specified by the Axis Type. 

CorrView can be later used to display the data in other formats. 

 

6.9 2nd Harmonic A.C. Voltammetry(SHACV) 
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ExperimentsŸVoltammetryŸ2nd Harmonic A.C. Voltammetry(SHACV) 

SHACV is the same as ACV except that the software analyses the second harmonic AC current. 

In Second Harmonic AC Voltammetry, the base potential is incremented from Initial E toward Final 

E, and a sequential sine waveform is superimposed. Current is sampled when the AC signal is 

applied, and its second harmonic component is analyzed by using a software lock-in amplifier. 

During the experiment, only the absolute second harmonic AC current is displayed. 

 

OCP will display the current open circuit potential of the cell (update per second).  

Experiment Parameters 

Parameters Range  Description  

Initial E(V) -10~ 10 Initial potential 

Final E(V) -10~10 Final potential  

Inc. E(V) 0.001~ 

0.05 

Potential difference between adjacent waves 

Amplitude (mV) 1~400 AC amplitude of each waveform 

AC frequency (Hz) 0.1~5000 AC frequency  

Bias DC current 

 

Enable DC current bias during run  

Sample period(s) 1~50 Data sampling period or dropping time  

6.10  Fourier Transform AC Voltammetry (FTACV) 

ExperimentsŸVoltammetryŸ Fourier Transform AC Voltammetry(FTACV) 

FTACV is the same as ACV except that after testing the software will do Fourier Transform 

from the original data and obtain the 2nd, 3rd, 4th, 5th, and 6th harmonics ACV data.  
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Experiment parameters 

Parameter   Range Description 

Initial E(V) -10~+10 Initial potential 

Final E (V) -10~+10 Final potential 

Inc. E (V) 0.001~0.05 
Potential difference between adjacent 

waves 

Amplitude (mV) 1~2500 
AC amplitude for every waveform 

AC frequency(Hz) 0.1~5000 
AC frequency 

Bias DC current 

 

Superimpose bias DC current on AC signal 

Sample period (s) 1~50 
Time of sampling 

Initial E and Final E should be at least 0.01 V apart.  

For parameter of Bias DC current, the user can choose among Off, Below 1Hz, Below 100Hz, 

On. 

7.  Amperometric 

7.1 Differential Pulse Amperometry (DPA) 

ExperimentsŸAmperometricŸDifferential Pulse Amperometry (DPA) 

In Differential Pulse Amperometry (DPA), a conditioning potential can be applied for electrode 

conditioning, during which current is not sampled. Two potential pulses are applied after the 

conditioning step, and the current at the end of each pulse is recorded as a function of time.  



 

- 56 - 

 

 

 

Parameter setting for DPA 

Experiment parameters 

Parameters Range Description  

Initial E(V) -10~10 Initial potential  

Initial E time (s) ů0 The duration of the initial potential. No data acquisition 

during this process 

Conditioning E(V) -10~10 The electrode conditioning/cleaning potential 

Conditioning 

Time(s) 
ů0 The duration of the conditioning potential. Current is 

not sampled.  

1st pulse 

potential(V) 

-10~10 The 1st pulse potential in each cycle. 

1st Pulse Time (s) 0.01~100 The duration of the 1st pulse potential. Current is 

sampled. 

2nd pulse potential -10~10 The 2nd pulse potential in each cycle. 
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(V) 

2nd Pulse Time (s) 0.01~100 The duration of the 2nd pulse potential. Current is 

sampled. 

Cycles 10~100,000 The total number of cycling. 

Sampling 

width(ms) 

1~ half of 

pulse time 

The sampling width of the 1st and 2nd pulse potential 

in each pulse.  

 

7.2 Double Differential Pulse Amperometry (DDPA) 

ExperimentsŸAmperometricŸDouble Differential Pulse Amperometry (DDPA) 

Double Differential Pulse Amperometry (DDPA) alternates between two instances of 

differential pulse amperometry, with two sets of data recorded and displayed. In each instance, a 

conditioning potential applied for electrode conditioning, during which current is not sampled. Two 

potential pulses are applied after the conditioning step, and the current at the end of each pulse is 

recorded as a function of time. During the experiment, only the difference between the two current 

samples is displayed.  

 

 

Parameter setting window for DDPA 
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Experiment parameters 

Parameter Range Description  

Initial E(V) -10~10 Initial potential 

Initial pulse width (s) ů0 Duration of the initial potential. The current is not 

sampled. 

1st Conditioning E(V) -10~10 The 1st cleaning potential 

1st Conditioning T(s) ů0 The duration of the 1st conditioning/cleaning 

potential. Current is not sampled. 

1st pulse E (V) -10~10 The 1st pulse potential in each cycle 

1st Pulse Time (s) 0.01~100 The duration of the 1st pulse potential. Current is 

sampled. 

2nd pulse E (V) -10~10 The 2nd pulse potential in each cycle 

2nd Pulse Time (s) 0.01~100 The duration of the 2nd pulse potential in each 

cycle. Current is sampled. 

2nd Conditioning E(V) -10~10 The 2nd cleaning/conditioning potential of the 

experiment  

2nd Conditioning T(s) ů0 The duration of the 2nd cleaning/conditioning 

potential. In this process the current is not sampled 

3rd pulse E(V) -10~10 the 3rd pulse potential in each cycle 

3rd Pulse Time (s) 0.01~100 The duration of the 3rd pulse potential in each 

cycle. Current is sampled. 

4th pulse E (V) -10~10 The 4th pulse potential in each cycle 

4th Pulse Time (s) 0.01~100 The duration of the 4th pulse potential in each 

cycle. The current is sampled in this process. 

Cycles  10-100,000 Total number of cycling 

Sampling width(ms) 1~half of 

pulse time 

The sampling width of pulse potential 1,2,3,4. 

7.3 Triple Pulse Amperometry (TPA) 

ExperimentsŸAmperometryŸTriple Pulse Amperometry (TPA) 

In Triple Pulse Amperometry (TPA), three potential pulses are applied. The first two pulses are 

for electrode conditioning. Current is sampled at the end of the third potential pulse and recorded as 

a function of time. The third potential pulse can be constant or incremented after each cycle.  
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Experiment parameters 

 

 

Parameter Range Description  

Initial E(V) -10~10 The initial potential 

Initial E Time (s) ů0 The duration of the initial potential. The 

current is not sampled. 

Final E(V) -10~10 The final potential  

1st Pulse E(V) -10~10 the 1st pulse potential in each cycle 

1st Pulse Time (s) ů0 The duration of the 1st pulse potential in each 

cycle.  

2nd Pulse E(V) -10~10 The 2nd pulse potential in each cycle 

2nd Pulse Time (s) ů0 The duration of the 2nd pulse potential in each 

cycle. The current is not sampled. 

3rd Pulse E(V) -10~10 the 3rd pulse potential in each cycle 

3rd Pulse Time(s) 0.01~100 The duration of the 3rd pulse potential in each 

cycle. The current is sampled. 

3rd Pulse inc. E(V) 0~0.02 Increment potential for third pulse 

Final E(V) -10~10 The final potential 

Cycles 10-100,000 Total number of cycling 

Sampling width(ms) 1~ half of 

3rd pulse 

width 

The sampling width of the 3rd pulse potential 

in each cycle 
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7.4 Integrated Pulse Amperometric Detection (IPAD) 

ExperimentsŸAmperometricŸIntegrated Pulse Amperometric Detection (IPAD) 

In Integrated Pulse Amperometric Detection (IPAD), six segments of potential sweeps or steps 

are applied. Current is sampled and integrated during the first four segments. Electrode conditioning 

or cleaning occurs during the last two steps. The integrated current is averaged and recorded as a 

function of time.  

 

 

 Experiment parameters 

 

Parameter setting window for IPAD 

 

Parameters Range  Description  

Initial E(V) -5~5 The initial potential  

Initial E 

time(s) 

0.05~1 Duration of initial potential (current is sampled 

and integrated for the last 10ms) 

Peak E(V) -5~5 Potential is scanned Initial E to Peak E 

1st scan 

time(s) 

0.1~1 Potential scan time (current integration continues) 

Return E(V) -5~5 Potential is scanned Peak E to Return E 
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2nd scan 

time(s) 

0.1~1 Scan time from peak E to Return E; The current is 

sampled and integrated.  

Hold E(V) -5~5 Hold potential (constant) 

Hold Time(s) 0.05~1 Hold potential duration (current integration for 

first 10 ms) 

Oxd. E(V) -5~5 Oxidation potential for electrode treatment 

Oxd. Time(s) 0.05~1 Oxidation time duration; The current is not 

sampled 

Red. E(V) -5~5 Reduction potential for electrode treatment 

Red. Time(s) 0.05~1 Reduction time duration. The current is not 

sampled 

Cycles 5-100,000 Number of cycles through six segments 

 

8.  Stripping Voltammetry  

8.1  Potentiostatic Stripping 

ExperimentsŸStripping VoltammetryŸPotentiostatic Stripping 

In Potentiostatic Stripping, a constant potential deposition step is first applied, after which the 

species accumulated at the electrode surface are stripped out by applying a constant current.   

 

OCP will display the current open circuit potential of the cell (update per second).  

 

Experiment Parameters  
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Parameters Range  Description  

Conditioning E(V) -10~10 Cleaning/conditioning potential 

Conditioning T(s) Ó0 Cleaning potential duration; the current data is not 

saved 

Deposition E(V) -10~10 Deposition potential is usually 0.3~0.5V more 

negative than the redox standard potential, which 

makes it easy to reduce the tested metal ions.  

Deposition Time(s) Ó0 The time of the deposition process 

Quiet Time(s) Ó0 Waiting time between deposition and stripping 

Stripping I (mA)  Constant current is applied on the working 

electrode.  

Stripping Time(s) >0 the time of potentiostatic stripping process 

 

Data Acquisition 

If Frequency(Hz) is chosen, the acquisition rate in points/second is specified. 

Axis Type: 

When the experiment is performed, the data will be displayed as specified by the Axis Type. 

CorrView can be later used to display the data in other formats. 

 

8.2  Linear Stripping Voltammetry 

ExperimentsŸStripping VoltammetryŸLinear Stripping Voltammetry 

Linear Stripping Voltammetry technique is a high-sensitivity electrochemical method for trace 

elements analysis. In Linear Stripping, a constant potential deposition step is first applied. After that, 

the species accumulated on the electrode surface are stripped out by applying a linear potential, 

which is scanned from an initial potential to a final potential at a defined scan rate. 
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OCP will display the current open circuit potential of the cell (update per second).  

 

Parameter  Range  Description  

Conditioning 

E(V) 

-10~10 Cleaning/conditioning potential 

Conditioning T(s) ů0 Cleaning potential duration; the current is not 

sampled. 

Deposition E(V) -10~10 Deposition potential is normally 0.3~0.5V 

more negative than the redox standard potential, 

which makes it easy to reduce the tested metal 

ions.  

Deposition 

Time(s) 

>0 The time of the deposition process 

Quiet Time(s) >0 Waiting time after deposition and before 

stripping 

Initial E(V) -10~10 Initial potential in stripping 

Final E(V) -10~10 Final potential in stripping 

Scan Rate(mV/s) 0.01~1000 Scan rate in stripping process 

 

 Deposition Parameters 

Before the experiment, the surface of working electrode needs cleaning by this conditioning 

step.  

A constant potential deposition step is applied to accumulate species on the working electrode 
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surface. This potential can be specified to choose either ñvs. OCPò or ñvs. REò. 

The deposition time specifies how long the potential will be held at this step. After deposition, 

the experiment can be quiet for some time. 

Linear Stripping Parameters 

A potential can be specified in several ways. If ñvs. OCPò is chosen, the specified potential is 

added to the open circuit potential of the cell. ñvs.REò means selecting an exact potential. 

Data Acquisition 

If Frequency(Hz) is chosen, the acquisition rate in points/second is specified. 

Axis Type 

When the experiment is performed, the data will be displayed as specified by the Axis Type. 

CorrView can be later used to display the data in other formats. 

 

8.3  Staircase Stripping Voltammetry 

ExperimentsŸStripping VoltammetryŸStaircase Stripping 

In Staircase Stripping, a constant potential deposition step is applied. After that the species 

accumulated on the electrode surface are stripped out by applying a staircase potential, which is 

incremented from Initial E toward Final E at a defined increment. Itôs similar to linear stripping. 

Staircase stripping is considered to be a derivative of linear sweep stripping. 

 

 

 

OCP will display the current open circuit potential of the cell (update per second). If the 

instrument is turned off, this value will display ñNot Availableò. 
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Parameter  Range  Description  

Conditioning E(V) -10~10 Cleaning/conditioning potential 

Conditioning T(s) ů0 Cleaning potential duration; the current is not 

sampled. 

Deposition E(V) -10~10 Deposition potential is normally 0.3~0.5V more 

negative than the redox standard potential, which 

makes it easy to reduce the tested metal ions.  

Deposition 

Time(s) 

>0 The time of the deposition process 

Quiet Time(s) >0 Waiting time after deposition and before stripping 

Initial E(V) -10~10 Initial potential in stripping 

Final E(V) -10~10 Final potential in stripping 

Inc. E(V) 0.001~0.05 Increment potential during each step 

Cycles  1~10000 The number of cycling of the stair steps 

 

8.4  Square wave stripping Voltammetry(SWSV) 

ExperimentsŸ Stripping VoltammetryŸ Square Wave Stripping Voltammetry(SWSV) 

This is an extension of the Square Wave Voltammetry technique. It works identically 

to Square Wave Voltammetry except it includes an ñdepositionò step. 

In Square wave stripping voltammetry (SWSV), a square wave signal with a certain amplitude 

and frequency is superimposed on the working electrode during the stripping process. During heavy 

metal ions detection, a double-layer capacitor is created between the electrode and the electrolyte at 

the contact surface. This capacitor is formed as a result of the ions deposited on the electrode surface. 

When recording the current during the stripping, the charge and discharge of the capacitor can bring 

interference to the current generated in the electrolytic cell. The square wave stripping voltammetry 

can reduce such interference by adding a certain square wave signal to the scanning voltage.  
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OCP will display the current open circuit potential of the cell (update per second). If the 

instrument is turned off, this value will display ñNot Availableò. 

 

Parameter  Range  Description  

Conditioning E(V) -10~10 Cleaning/conditioning potential 

Conditioning T(s) ů0 Cleaning potential duration; the current is not 

sampled. 

Deposition E(V) -10~10 Deposition potential is normally 0.3~0.5V more 

negative than the redox standard potential, which 

makes it easy to reduce the tested metal ions.  

Deposition Time(s) >0 The time of the deposition process 

Quiet Time(s) >0 Waiting time after deposition and before stripping 

Initial E(V) -10~10 Initial potential in stripping 

Final E(V) -10~10 Final potential in stripping 

Inc. E(V) 0.001~0.05 Increment potential during each step 

Amplitude(V) 0.001-0.5 The amplitude of each square wave signal 

Frequency(Hz) 1-100,000 The output frequency square wave signal 

Deposition E: a suitable potential should be applied to make heavy metal ions accumulate on the 

electrode through a reduction reaction. 

Deposition Time: the longer the deposition time is, the more heavy metal ions are to be deposited, 

the greater the current will be during electrolytic stripping, and the better the detection effect will 
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be. Due to the limited number of ions in the solution, the amount of ions deposited will not change 

after a certain period of time. 

Inc.E: the increment potential of the base stair step during the stripping process. the amplitude 

value of the voltage signal changes each time. Inc.E and square wave frequency jointly determine 

the potential scan rate which has an impact on the detection effect. Generally, the faster the rate is, 

the greater the peak current will be, but the more interference noise there will be. 

Amplitude: selecting an appropriate amplitude can improve detection accuracy. 

Quiet time: The purpose is to stabilize the tested ions deposited on the electrode, which can reduce 

the disturbance and interference of other factors during detection. 

Data Acquisition 

If Frequency (Hz) is chosen, the acquisition rate in points/second is specified. 

Axis Type 

When the experiment is performed, the data will be displayed as specified by the Axis Type. 

CorrView can be later used to display the data in other formats. 

8.5  Differential Pulse Stripping Voltammetry 

ExperimentsŸStripping VoltammetryŸDifferential Pulse Voltammetry Stripping 

 

OCP will display the current open circuit potential of the cell (update per second). If the 

instrument is turned off, this value will display ñNot Availableò. 

 

Data Acquisition 

If Frequency(Hz) is chosen, the acquisition rate in points/second is specified. 

Axis Type 

When the experiment is performed, the data will be displayed as specified by the Axis Type. 

CorrView can be later used to display the data in other formats. 
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8.6  Normal Pulse Stripping Voltammetry 

Experiments ŸStripping VoltammetryŸNormal Pulse Voltammetry Stripping 

 

OCP will display the current open circuit potential of the cell (update per second). If the 

instrument is turned off, this value will display ñNot Availableò. 

Data Acquisition 

If Frequency(Hz) is chosen, the acquisition rate in points/second is specified. 

Axis Type 

When the experiment is performed, the data will be displayed as specified by the Axis Type. 

CorrView can be later used to display the data in other formats. 

 

8.7  Differential Normal Pulse Stripping Voltammetry 

ExperimentsŸStripping VoltammetryŸDifferential Normal Pulse Voltammetry Stripping 
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OCP will display the current open circuit potential of the cell (update per second). If the 

instrument is turned off, this value will display ñNot Availableò. 

Data Acquisition 

If Frequency(Hz) is chosen, the acquisition rate in points/second is specified. 

 Axis Type 

When the experiment is performed, the data will be displayed as specified by the Axis Type. 

CorrView can be later used to display the data in other formats. 

 

9.  Impedance(EIS) 

9.1  Potentiostatic EIS (Nyquist, Bode) 

Experiments ŸImpedance ŸPotentiostatic EIS (Nyquist, Bode) 

 Potentiostatic EIS measures the impedance spectroscopy of the electrochemical system in a 

frequency range. Nyquist and Bode plot can be obtained.  
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OCP will display the current open circuit potential of the electrolytic cell (update per second). 

OCP is useful for the user to judge whether the working electrode is stable for impedance test. 

File Name 

The user should enter a file name to save data before starting the test. If you enter a name and 

click OK, the data will be saved automatically during test in default data storage path(setupŕ

settingsŕ data storage settingŕdefault path).You can also click ñBrowseò, and choose the storage 

path as you want.  

CS Studio will automatically append the suffix ñ.z60ò to a file name. For example, if you input 

ñtutor1ò, the name of the data file will be shown as ñtutor1.z60ò. 

Polarization  

DC potential: the DC polarization potential applied on the working electrode during impedance 

test. If the EIS test is conducted under open circuit potential, here enter ñ0ò and select ñvs. OCPò.  

If you choose ñvs. OCPò then the instrument will automatically apply value of OCP+ DC 

potential on the working electrode.  

If the test needs to be carried out at a certain potential (such as-0.5V vs. SCE), you can select 

ñvs. REò and enter ñ-0.5ò, then the instrument will polarize the working electrode to be -0.5V. 

AC amplitude is the amplitude of the electrochemical impedance excitation signals. For 

example, E=0.012sin(wt) V means AC signal amplitude is 12mV. For high-impedance system, 

amplitude is usually set 20mV or 50 mV. For regular system itôs suggested set 10 mV. For low-

impedance system we suggest 5 mV. 

Frequency Sweep 

Frequency sweep starts from the initial frequency to the final frequency, and the mode can be 

either linear or logarithmic.   

If you choose linear, the measured points will be evenly distributed between the initial 

frequency and final frequency. Usually, this mode is not selected unless for special requirements. 

Logarithmic is mostly selected. The sampling data points will be evenly distributed in frequency 

logarithmic axis (Bode plot). It is particularly useful when there is 2 to 5 orders between initial and 

final frequency. For example, if the frequency range is from100kHz to 0.01Hz, and you set ñ10ò in 

points/decade, then the measured points will be evenly distributed between initial and final 

frequency, 70 points in total. The users usually choose this mode.  
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High impedance: suitable for high impedance system such as coating  

Regular system: suitable for some ordinary systems 

Low impedance: suitable for low impedance systems, such as cylindrical battery 18650, pouch 

battery  

Custom: the user can adjust the bandwidth capacitance and current range in Analyzer for above 

systems 

Analyzer  

 

Current range 

The user can set current range automatically/manually. If select ñAutoò, you need to set a 

minimum current range in high frequency segment. In the above dialog box, for instance, when the 

frequency is over 1000Hz, the auto current range should be no lower than 2mA.  

The high frequency is defined by the user. In the above picture, f >1000Hz is high frequency 

region, f <10Hz is low frequency region, and 10~1000 Hz is defined to be middle frequency region. 

If the curve in high frequency region is not satisfactory, then the user can uncheck ñAutoò and 

use manual setting. For example, in above picture, under manual setting, the current range is 

2mA(f >1000Hz), 200ëA (f <10Hz and f =10Hz ~1000Hz ) 

Because the impedance characteristics are different for working electrode in high and low 

frequency signals, the current range should be set accordingly to improve measurement accuracy. 

Generally, current range at low frequency should be smaller than that at high frequency. If the 

current range is set inappropriately, the EIS plot may appear large noise. If the current range is 

changed frequently, there will be obvious noise on the curve, then you should check if the current 

range is suitable. You can observe signal amplitude of the waveform graph. 

Bandwidth  

The higher the selected capacitance value is, the narrower the bandwidth will be. The 

performance in high-frequency will weaken, but stability will be improved.  

Bandwidth is set based on the critical frequency fc. If the measurement frequency is higher than 

fc, normally you should choose a small capacitance (or turn it off) to avoid false impedance spectra 

in high frequency region. But for high impedance system, it may result in oscillation. You may have 

to increase the capacitance. To check if oscillation occurs, you can observe the signal amplitude of 

the waveform. 
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Integration Time 

The impedance measurement accuracy can be improved by increasing the integration time. You 

can set the integration time to be the number of cycles or seconds. It specifies the time spent on each 

frequency point. The longer the integration time is, the higher the measurement accuracy will be, 

and the more time it will take. 

Delay time is the waiting time between measurement of two frequency points.  

9.2 Potentiostatic EIS (Optional freq.) 

Experiments ŸImpedance Ÿ Potentiostatic EIS (Optional freq.) 

It also obtains the Nyquist and Bode plot. In this technique, the EIS test is conducted under fixed 

frequencies as you want to set, which improves test efficiency.  

 

 

  : Add the frequencies you want to test 

 : Select a row and modify the frequency 

: Select a row and remove it 

 : Clear all the set frequencies at a click. 

9.3 Galvanostatic EIS 

Experiments ŸImpedance Ÿ Galvanostatic EIS  

In Galvanostatic EIS a AC current excitation signal is applied on the tested system. It 

measures the AC voltage with the change of frequency. Galvanostatic EIS can be used for many 

areas such as the battery, electrode dynamics, industrial electrolysis etc.  

Galvanostatic EIS outputs a complex impedance spectrum. The EIS is plotted in Nyquist, 

bode. Impedance analysis can provide such information as polarization resistance (RP), double-

layer capacitance (Cdl) solution resistance (RS), dynamics information. 
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DC current: The polarization DC current applied on the working electrode during EIS test 

AC current: the amplitude of the AC current excitation signal. For example, I=0.05sin(ɤt) A, 

means the amplitude is 50mA.  

9.4 Galvanostatic EIS (Optional freq.) 

Experiments ŸImpedance Ÿ Galvanostatic EIS (Optional freq.) 

In this technique, the EIS test is conducted under fixed frequencies as you want to set, which 

improves test efficiency.  

 

 : Add the frequencies you want to test 

 : Select a row and modify the frequency 

: Select a row and remove it 

 : Clear all the set frequencies at a click. 
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9.5  Mott-Schottky 

ExperimentsŸ ImpedanceŸMott-Schottky  

It is to do EIS at different DC polarization potentials under a fixed frequency. The potential is 

stepped from initial potential to final potential with an set increment potential. Mott-Schottky plot 

is widely used to study the semiconductor characteristics of passivation film on the metal surface. 

It can determine the carrier type, carrier concentration and the flat band potential.  

When the passivation film contacts the solution and the space charge of the passivation film is 

depleted, there is the following linear relationship for space charge capacitance (Csc) and the 

measured voltage (Vm): 

 

 

Where, Vfb is flat band potential, Nd and Na are the carrier concentration of donor and acceptor, 

respectively; Ů is the relative permittivity, Ů0 is the vacuum permittivity, A the electrode surface area, 

k is Boltaman constant, T is absolute temperature, e is the quantity of electric charge. 

The passivation film has a double-layer structure. Due to the different composition and crystal 

structure of the inner and outer layers of the passivation film, the semiconductor types of the inner 

and outer layers are also different, resulting in the formation of two space charge layers inside the 

passivation film, namely the space charge layer at the solution/passivation film interface and the pn 

junction capacitance at the inner/outer layer interface. Due to the small size of the passivation film 

and pn capacitance, high-frequency sine waves are generally used for Mott-Schottky measurement  

 

OCP will display the actual open circuit potential of the electrolytic cell (update per second). 

This is particularly useful for the user to determine whether the working electrode is stable for 

impedance test. 

Polarization 

Frequency: frequency of sine wave  

AC Amplitude specifies amplitude of sine wave   
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Potential Parameters 

Initial E is the initial DC potential applied on the working electrode in impedance test.  

Final E is the final DC potential applied on the working electrode  

Inc. E is the potential increment. Potential is incremented with the form of stairsteps. 

9.6 Potentiostatic EIS vs Time(Single freq.) 

Experiments ŸImpedance Ÿ Potentiostatic EIS vs. Time (Single freq.) 

It measures the single frequency impedance characteristics of the system as a function of time 

under AC potential excitation signals. It studies the dynamic processes of some systems, such as 

conductivity, corrosion rate.  

 

OCP will display the current open circuit potential of the electrolytic cell (update per second). 

This is particularly useful for the user to judge whether the working electrode is stable for impedance 

test. 

Polarization  

DC potential is the DC polarization potential on the working electrode during impedance test.  

AC amplitude is the amplitude of the electrochemical impedance excitation signals.  

Time Scan 

In Impedance vs. Time scan, frequency of sine wave is constant. 

Interval - interval for each single-frequency measuring point.  

Total time- the total time of measurement.  

Corrosion rate calculation 

Check this option, the software will calculate the corrosion rate after testing. You can view the 

curve after the test.  The user needs to input relevant information about the working electrode and 

the electrolytic cell in cell setting before testing, such as surface area, material density, chemical 

equivalent, temperature, and Sterm coefficient (B value). Generally, B value is 26 mV for the 

activation system, 52 mV for the passivation system; 18 mV for acidic system, 26 mV for neutral 

system, and 52 mV for alkaline system. Reasonable value is generally between 20~28mV. 

Corrosion rate is calculated according:  

Icorr = 
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Whereas, Icorr is the corrosion current rate, unit is A/cm2 

B is the Sterm coefficient,  

R is the impedance, unit is ß/cm2 

 

MPY =Icorr(A/cm
2)¦chemical equivalent (g/mol)¦393.7(mil/cm)°density(g/cm3)¦365¦24

¦3600(s/Y)°96500(C/mol); 

mm/a = MPY°39.37(mil/mm). 

 

9.7 Galvanostatic EIS vs. Time (Single freq.) 

Experiments ŸImpedance Ÿ Galvanostatic EIS vs. Time (Single freq.) 

It measures the single frequency impedance characteristics of the system as a function of time 

under AC current excitation signals. It studies the dynamic processes of some systems, such as 

conductivity, corrosion rate.  

 

DC current is the DC polarization current on the working electrode during impedance test.  

AC current is the amplitude of the electrochemical impedance excitation signals.  

Time Scan 

In Impedance vs. Time scan, frequency of sine wave is constant. 

Interval - interval for each single-frequency measuring point.  

Total time- the total time of measurement.  

 

10.  Battery Test 

10.1 Battery Charge/Discharge 

ExperimentsŸ Battery testŸ Battery Charge/Discharge  

It is used to test the charge and discharge characteristics of rechargeable battery and its lifetime. 
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Experiment parameters 

Charge current: Connect the WE alligator to anode, and the RE & CE together to the cathode, if 

the OCP is positive, then a positive value entering means charging process. 

E-Threshold for C-V Conv. is the voltage where charge process is changed from constant current 

mode to constant voltage mode. Normally in the early stage of charge, it is constant current charge 

mode. Once the battery voltage is higher than the E-Threshold voltage, it will convert to constant 

voltage mode. At this moment, the charge current will gradually decrease with time. When it falls 

to the trickle current (usually 10% ~ 20% of the charge current), the software will automatically 

stop charging.   

Charge Time: the duration of charge  

Discharge current: Connect the WE alligator to anode, and the RE & CE together to the cathode, 

if the OCP is positive, then a negative value entering means discharging process. 

Discharge E threshold: During discharge process, when the voltage drops to this threshold voltage, 

the battery will stop discharge. 

Check then Enable trickle current then during constant voltage discharge, when the current 

drops to this trickle current value the software will automatically stop discharging. 

Quiet time - it specifies the interval from the state of charging to discharging. The battery is under 

open circuit during this time. 

Discharge time -When the discharge time is reached, even the specified threshold voltage hasnôt 

been reached yet, the discharge process will be stopped, and turn to charge.  

Cycles - a complete cycle includes a charging & discharging process. This parameter specifies the 

total number of cycles throughout the experiment. When the number is reached, the experiment will 

be stopped. 

10.2  Galvanostatic Charge/Discharge (GCD) 

ExperimentsŸ Battery testŸ Galvanostatic Charge/Discharge(GCD) 

It measures cyclic charge-discharge characteristics of the electrode materials (such as secondary 

battery or supercapacitor electrode material) under a constant current. It tests the cycle lifespan of 

the electrode material.  
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Experiment parameters  

Charge I: if the WE alligator connects to anode, a positive value means ñchargeò. 

Discharge I: if the WE alligator connects to anode, a negative value means ñdischargeò. 

First discharge: Default is charge firstly. The user can check first discharge and then it will do 

discharge firstly.  

Charge / Dischare switch 

Based on Time 

It specifies the duration of the process of charge and discharge. Charge(discharge) will be stopped 

and it will turn to discharge(charge) if the time is reached. After the duration of discharge, a cycle 

is finished. It will go to the charge process again.  

Based on E 

The user should set the turning point voltage where charge stops and discharge begins, or the 

discharge stops and charge begins.  

Based on Time and E 

When either condition is met, the charge/discharge process will switch.  

Cycles- a complete cycle includes a charge and a discharge process. It specifies the total number 

of cycles conducted throughout the experiment. When this number is met, the experiment will be 

stopped. 

Quiet time: the intervals between charge and discharge. During the quiet duration the battery 

is under open circuit state, and there is no polarization from the instrument. if you set 0, meaning 

there is no wait time between charge and discharge.   

Capacity calculation 

Mass of active material: you should enter the mass of active material. This is a necessary 

parameter for capacity calculation.  

Specific capacitance /specific capacity: You should choose either of them. The user can find the 

relevant data in the saved .dat data file.  
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Specific capacitance is calculated according to the following formula: 

C=
I t

m V

D

D  

Where, I is charging(discharging) current. Dt is charging(discharging) time, DV is 

charging(discharging) potential difference, m is the mass of active material (Please note: m cannot 

be 0, otherwise the software will give an error prompt.)  

Through many times of cyclic measurement, we can evaluate the cyclic lifespan of the battery, 

capacitors etc. By observing whether the charging and discharging curve are symmetric, we can 

judge whether charging and discharge, or the electrochemical reactions are reversible.   

Charge-discharge efficiency (h) is calculated according to: 

dis

ch

C
= %

C
h ³100

 

When change current = discharge current,  –
 

ρππϷ 

Where, Cch, Cdis is the charging capacitance and discharging capacitance, respectively.  

Dtdis Dtch, is discharging and charging time, respectively. They are displayed on the software.  

On the testing winder, the specific capacity and efficiency curve are displayed. The user can 

find the relevant data in the saved .dat data file. 

Excl. the first cycle: This is checked as default  

Remain GCD curve: after checking it, the efficiency curve will be saved during test 

10.3  Potentiostatic charge and discharge (PCD) 

ExperimentsŸ Battery testŸ Potentiostatc Charge/Discharge(PCD) 

This technique aims to checking the charge and discharge characteristic of the battery, and test 

the service life of the battery.   
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Experiment parameters 

Charge E (V): charge under a constant voltage.  

Discharge E (V): discharge under a constant voltage.  

First discharge: Default is charge firstly. The user can check first discharge and then it will do 

discharge firstly.  

Charge / discharge switch  

Based on Time: You can set the time for each process. When the time is up it will change from 

charge to discharge or from discharge state to charge.  

Based on I: When the absolute value of current meets the condition for switch, it will go to a 

different process.  

Based on Time and E 

When either condition is met, the charge/discharge process will switch.  

Quiet time: the intervals between discharge and charge. During the quiet time the battery is under 

open circuit state, and there is no polarization from the instrument.  

Cycles: A cycle includes a charge and discharge process. When the number of charge-discharge 

process reaches this number you set, the whole test will be ended.  

Capacity calculation 

Specific capacitance and specific capacity not check as default. After the test, you can find the 

related calculation result in the data .dat  

10.4 Potentiostatic Intermittent Titration Technique (PITT) 

ExperimentsŸ Battery testŸ Potentiostatic Intermittent Titration Technique (PITT) 

PITT techniques is used to test the charge and discharge characteristics of the battery, and the 

ion diffusion coefficient is further obtained, which reflects the reaction rate of the battery electrode 

reaction. 
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Experiment parameters 

Step size: the potential difference of two adjacent pulses. It should be a positive value. When the 

initial E is higher than the final E, means under discharge. When initial E is lower than final E, 

means under charge.  

Max. Pulse time: Pulse potential maximum holding time  

Max. Rest time: Maximum Rest time. During Rest, there is no polarization from the instrument, 

and the battery is under OCP.  

Experiment termination 

Stop Pulse, |Current|:  The user can check the Enable box. When the absolute value of current is 

lower than the set value, then pulse will be stopped 

Stop Pulse, |dI/dT|:  The user can check the Enable box. When the absolute value of the current 

change per unit time is less than the set value, the pulse process stops 

Stop Rest, | dV/dT|: The user can check the Enable box. When the absolute value of the potential 

change per unit time is less than the set value, the Rest process stops 

10.5 Galvanostatic Intermittent Titration Technique (GITT) 

ExperimentsŸ Battery testŸ Galvanostatic Intermittent Titration Technique (GITT) 
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Experiment parameters 

Charge I: If the WE alligator connects to the anode, then a positive value means charge.  

Discharge I: If the WE alligator connects to the anode, then a negative value means discharge. 

First discharge: First charge is the default setting. The user can check first discharge  

Cycles: the number of the cycles. A complete cycle includes a charge and a discharge.  

Max. Pulse time: the maximum holding time of each pulse current 

Max. Rest time: the maximum holding time of each rest. During rest, the system is under OCP. 

Charge/Discharge Switch 

The user can set the condition for charge and discharge switch 

Experiment termination  

Stop test: The user can check the Enable box. When the absolute value of the voltage is less or 

higher than the set value, the test will stop.  

Stop Pulse: The user can check the Enable box. When the absolute value of the potential change 

per unit time is less than the set value, the Pulse process will stop. 

Stop Rest: The user can check the Enable box. When the absolute value of the potential change 

per unit time is less than the set value, the Rest process will stop. 

 

11.  Corrosion Test 

11.1 Open Circuit Potential (OCP) 

Please see 3.1  

11.2 Potentiodynamic(Tafel, LPR) 
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Please see 3.4 

11.3 Linear polarization curve (LPR) 

Please see 6.1 

11.4 Potentiostatic EIS(Nyquist, Bode) 

Please see 9.1 

11.5 Mott-Schottky 

Please see 9.5 

11.6 Potentiostatic (i-t) 

Please see 3.2 

11.7 Electrochemical Noise (ECN) 

ExperimentsŸCorrosion testŸElectrochemical Noise  

This method is mainly used to monitor noise potential and the noise current (zero resistance 

current or galvanic current) as a function of time. Monitoring time can be set.  

The ECN is different from other techniques in that it isnôt in the state of polarization. In the 

noise/galvanic current measurement, the working electrode (galvanic)  is connected to the green 

WE alligator&white sense of the electrode cable, and working (galvanic) electrode  is connected 

to the black clamp (GND alligator), and the reference electrode is connected to the yellow RE 

alligator.  

 

Please note:  in the instruments setting , you should choose ñVirtualò in WE model for 

ECN test. 

 

Run the CS Studio software, select electrochemical noise (ECN).  
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Voltage displayed in the software dialog box is the mixed potential 

Current is the galvanic current. If the current value is positive, it means the working /galvanic 

electrode  (connects with WE alligator + sense) is anode and the working (galvanic) (connects 

with GND alligator) is cathode. The current flows from electrode  to electrode .  

11.8 Electrostripping/Deposition 

ExperimentsŸCorrosion testŸ Electrochemical Stripping/Deposition  

A constant polarization potential is applied on the working electrode, and monitor the current 

as a function of time. The user can set a polarization time or set the conditions to terminate the 

experiment.  
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Experiment Parameters 

Applied potential(V): the potential applied to the measured system. For CS series electrochemical 

workstation, if the polarization potential is ñvs. OCPò, then negative value means cathodic 

polarization, and positive value means anodic polarization. The user can select ñvs. OCPò, or ñvs. 

REò 

Total time- you can specify the duration of potentiostatic polarization 

Experiment Termination 

Use I: If the user check it and set the quiet time and current sampling interval, the software will 

automatically terminate potentiostatic polarization test once the polarization current is higher than 

the specified higher value (anodic current) or lower than the specified lower value (cathodic current). 

Based on Di/Dt: the program will automatically terminate potentiostatic polarization test once the 

Di/Dt is higher than the set value.  

Disable: The experiment will not be terminated till the total time is reached. 

 

11.9  Electrochemical Potentiokinetic Reactivation (EPR) 

ExperimentsŸCorrosion testŸElectrochemical Potentiokinetic Reactivation 

 This technique can be applied to evaluate susceptibility to intergranular corrosion. It can be 

evaluated by Ia/Ir (activation peak current/reactivation peak current), or the ratio Qa /Qr.  

 
Parameters setting  

Initial E/Final E/Forward scan rate/Reverse scan rate: please refer to the parameter setting in 

technique Potentiodynamic. 

Sleeping Time: the time interval between forward scan and Reverse scan 

Cycles: The total number of cycles. After the total cycles is met, the experiment will stop. One 

complete cycle is composed of a forward scan and a reverse scan.  

 

11.10  Cyclic polarization Curve (CPP) 
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ExperimentsŸCorrosion testŸ Cyclic polarization Curve(CPP) 

 

 

Initial E, final E and scan rate: you can refer to contents in potentiodynamic 

Condition to apply a constant potentiostat: 

If you check When I(mA) >, it means when the current is higher than the set value, the 

instrument will apply a constant potential. The user can set the value and duration of the constant 

potential. Similarly, if you check When I(mA) <, the instrument will apply a constant potential 

when the current is lower than the set value.  

If you donôt choose any condition, it will not proceed the potentiostatic process. 

Potentiostatic: if you set vs. Meas, the potential the instrument apply is the sum of the 

instantaneous potential when potentiodynamic turns to potentiostatic and the setting value here in 

potentiostatic. If vs. OCP, the potential the instrument apply is the sum of OCP and the setting value. 

If vs. RE, the potential the instrument apply is the setting value.   

Keep time: the duration of the constant potential being applied.  

Return E: the reverse scan potential  

Reverse scan rate: the scan rate from final potential to return E 

 

12.  Bipotentiostat 

12.1 Hydrogen Diffusion Test (HDT) 

ExperimentsŸ BipotentiostatŸ Hydrogen diffusion Test(HDT) 

Hydrogen diffusion test requires a potentiostat with at least 2 channels. Our bipotentiostat 

model CS2350M/CS2150M are typically used. A multichannel potentiostat can also do it. You 

should set floating for the bipotentiostat in instrument setting. 
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Hydrogen Diffusion Test (HDT) requires a set of H-cells which consist of two cells. For each 

cell, there is a set of reference &counter electrode, and they share a working electrode, which is 

usually a thin metal plate put in the middle. Anode cell is connected to channel #1(Cell 1 port on 

the front panel of bipotentiostat). Cathode cell is connected to channel #2(Cell 2 port).  

The wiring connection of the bipotentiostat with H-cells is as follows:  

The green WE and white SENSE should always connect together to the working electrode.  
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Hydrogen Atoms Oxidation (channel#1) 

Potential (V): in anode cell, bipotentiostat channel #1 applies a polarization potential on the 

working electrode at the hydrogen current detection side. This potential makes the working electrode 

(metal plate) under anodic polarization. A positive value should be set so that hydrogen atoms can 

be oxidized to ions.  

The anodic current will decline dramatically at the beginning, then slowly remain a stable value. 

Hydrogen Ions Reduction (channel#2) 

Residual I: When the residual current is lower than the set value, the instrument channel #2 

starts galvanostatic polarization in cathode cell for hydrogen charging. 

At the beginning, the main channel (channel #1) will firstly start potentiostatic polarization, 

making the hydrogen atoms in the metal fully diffuse onto the oxidation surface to be oxidized. It 

takes a relatively long time. Normally when the residual current is lower than 1~2ɛA/cmа(threshold 
of residual current), itôs considered that hydrogen atoms in the metal are almost totally oxidized. 

Hydrogen charging current varies between the peak current and the valley current. Basically 10~20 

minutes later (depending on the material and thickness of the metal), the anodic current detected in 

the main channel will increase gradually and finally keep stable, as hydrogen atoms diffuse and 

reach to the opposite side of the metal and are oxidized to form anodic current. 

Peak current: the constant current applied on the working electrode for a period of time during 

hydrogen charging stage. It should be a negative value, because hydrogen ions should be reduced 

to atoms which diffuse to opposite side in anode cell.  

Valley current: After the time of Peak current polarization is reached, the valley current is 

applied for a period of time. If itôs a negative value, means continue to do hydrogen charging. If itôs 

a positive value, then it consumes hydrogen atoms.  

Cycles: it specifies the total number of cycles. A complete cycle includes hydrogen charging 

under peak current and hydrogen charging valley current.  

 

Main/Slave settings 

For bipotentiostat, the ñmain channelò and ñslave channelòsettings can be same or different. 
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Please choose ñFloatingò in Ground mode.  

12.2 Rotating ring-disk Electrode (RRDE) 

Experiments Ÿ Bipotentiostat Ÿ Rotating ring-disk electrode(RRDE) 

CS2350M bipotentiostat can be used with any RRDE rotator to conduct RRDE experiment. 

Disk working electrode and ring working electrode are two independent working electrode in 

concentric circle. Disk and ring should be controlled at different polarization potential to ensure that 

reaction products on disk can arrive in ring electrode for further redox reactions and be detected. 

RRDE system should be connected to the bipotentiostat. The channel #2 controls the potential 

difference between disk and ring. 

 

The main channel(channel#1) adopts the common three-electrode mode:  

CE alligator(red) connects to the counter electrode 

RE alligator(yellow) connects to the reference electrode  

Green WE &white SENSE alligators connect together to the disk  

The slave channel(channel#2) also adopts three-electrode mode:  

CE alligator(red) connects to the same counter electrode  

RE alligator(yellow) connects to the same reference electrode 

Green WE &white SENSE alligators connect together to the ring  

 

The intermediate products generated during polarization on disk will be further oxidized or 

reduced on the ring owing to the potential difference. Current on the ring is measured and displayed 

by slave channel (channel #2).  

For RRDE test, the disk is the main working electrode, and the ring is used to detect the 

intermediate product. Potentiodynamic test is usually conducted on the disk, and the potential 

difference between ring and disk is set to be a constant value. 

There are two groups of data: one is the polarization potential (Ed) and polarization current 

(Id)on the disk (main channel /channel #1). The second group is the polarization potential Er(fixed) 

and the current Ir on the ring (slave channel /channel #2). 
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Disk electrode scan parameters 

Similar to potentiodynamic scan, up to 4 independent polarization potentials can be set on disk 

electrode. 

Ring electrode polarization 

Potential ðpolarization potential of ring electrode vs. the disk electrode, with unit of V. 

Main/Slave  

For bipotentiostat, you need to do settings for the main & slave channel respectively.  

12.3 Faradaic Efficiency(FE) 

Experiments Ÿ Bipotentiostat Ÿ Faradaic Efficiency(FE) 

Faradaic efficiency (FE) is the percentage of actual and theoretical productions, i.e., the 

utilization efficiency of energy conversion, and is used to evaluate the performance of catalysts 

in electrocatalytic reactions. 
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To do the Faradaic efficiency test, you will need a bipotentiostat and a RRDE rotator equipment. 

The wiring is shown in above diagram.  

Channel 1(main): the working electrode alligators (WE+SENSE) connect together to the disk, 

the reference electrode (RE) and CE alligators clamp together to a counter electrode  

Channel 2(slave): working electrode alligators (WE+SENSE) connect together to the ring, the 

RE alligator connects to the reference electrode, and the CE alligator connects to the other 

counter electrode.  

A constant current is added on the disk for OER reaction to produce oxygen, and a constant 

voltage is applied on the ring for the ORR reaction to consume oxygen. Faradaic efficiency (FE) 

can be calculated based on the disk current, ring current, and the collection efficiency of the 

disk and ring electrodes. 
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Users can set the current range switching, low-pass filter switch, data smoothing, etc. through 

the "Main" and "Slave" buttons. Note that the grounding mode must be floating. 

 

13.  Misc. Techniques 

13.1 Electrochemical Noise (ECN) 

Please see 11.7 

13.2 Electrochemical Stripping/Deposition 

Please see 11.8 

13.3  Electrochemical Potentiokinetic Reactivation (EPR) 

Please see 11.9 

13.4   Bulk Electrolysis with Coulometry (BE) 

Experiments ŸMisc.Techniques ŸBulk Electrolysis with Coulometry(BE) 

In Bulk Electrolysis with Coulometry (BE), a constant potential is applied and the integrated 

charge is recorded as a function of time.  
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Parameters setting  

Preelec E(V): the potential in pre-electrolysis process. 

Preelec T: duration of the pre-electrolysis process. 

Electrolysis E(V): the potential in electrolysis process. 

Electrolysis T: duration of the process of electrolysis. 

End current ratio (%): One condition to terminate the electrolysis process.  

Electrolysis T and End current ratio jointly determine the termination of electrolysis.  

Data Acquisition 
If Frequency (Hz) is chosen, the acquisition rate in points/second is specified. 

Axis Type 

When the experiment is performed, the data will be displayed as specified by the Axis Type. 

CorrView can be later used to display the data in other formats. 

13.5 Cyclic Polarization Curve (CPP) 

Please see 11.10 

13.6 Multi potentiostatic 
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As its name suggests, multi potentiostatic aims to achieving custom measurements that set 

multi fixed potentials, multi duration and can do the cycling.  

 

 Set the value of the potential and duration 

 

 Modify potential and duration 

 Remove the selected row 

 Remove all rows of projects 

 move up or down to adjust the order  

You can fill out all the potentials and duration in advance in Excel(saved as csv format) or 

txt and then import the file(csv/txt) through this icon then all the data be set in the software. Itôs 

usually when there are a large number of potentials to be set. 
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Part 3 CS Analysis tool  

When you install the CS studio6, an individual CS analysis tool will be created automatically. 

 

The CS Analysis is used to complete analysis for the data measured by Corrtest 

Potentiostat/Galvanostat/Electrochemical Workstation. Itôs compatible to all data formats such 

as .txt, .csdat, .cor, and. z60.  

The CS Analysis tool has powerful data analysis functions. It can do polarization curve fitting, 

calculate the polarization resistance Rp, Tafel slope ba, bc, corrosion current density icorr, and self 

corrosion potential, etc. Based on the electrode parameters set by the user, the corrosion rate can 

also be calculated. It can perform FFT spectrum analysis on electrochemical noise data;  

CS Analysis can do equivalent circuit fitting on impedance data and automatically provide 

values for each element; It can do fitting and analysis on Mott-Schottky data, and the user can select 

n-type or p-type semiconductor to obtain the carrier concentration and flat band potential. 

 

Interface of CS Analysis 

14.  File  

14.1 Open file 

Click Open file , the user can open any data file of .txt/.csdat/.cor/.z60 format. Select  one 

or multi data files and click  then you will have the data file(s) selected. Click OK to open 

the data and see the graph.  
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The data details on the right side can be selected, copied(ctrl+C) and pasted(ctrl+V). 

 

Put your cursor at any place of the graph area, and right click to activate the following menu: 
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Standard Axis: you can specify the axis type 

Graph setting: set the A and Y-axis width and scale etc 

Add comments: add comments and it will directly display on the graph 

Auto zoom: Auto adjust the size of the graph 

Zoom to cursors: left-click the mouse, choose an area and then release it to zoom a regional graph 

Export graph: export the current graph. The default format is .wmf. 

Copy to Clipboard: copy the current graph and paste to clipboard 

Restore graph: restore the graph to original state 

Export active data: export the current active data. For instance, if you choose to show only the 

3rd circle of a CV curve (as is shown in above picture), then you can export and get the raw data of 

only 3rd cycle by ñexport active dataò. You can choose the format to be .csdat, .txt or .cor. 

 

14.2 Polarization analysis  

 

or  

 

14.2.1 Data fitting  

The user can open the polarization curve data files and do the fitting and analysis from  
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ñData Fittingò  

 

 

Tafel 

It provides 4 methods. The anodic/cathodic fitting is based on linear fitting principle: 

Ὥ Ὥ ρπ ρπ  

Fit Auto Tafel 

By Fit Auto Tafel, the software will find the data points in range of +/-200mV around open 

circuit potential. 

Fit Auto Tafel between cursors 

By this method, you can use the below buttons to choose the potential area you want to fit and 

do the fitting. Usually +/-100mV around open circuit potential is recommended.  

 

 






















































