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ALS provides researchers with a wide range of products 

including Rotating Ring-Disk Electrode apparatus, 

Spectrometry instruments, Conductivity meters and 

Battery-powered electrochemical analyzers. We are also 

dealing with various kinds of Spectroelectrochemical 

cells; Electrodes for conductivity measurement; 

Electrodes for EC measurement same as their related 

items. 

We sincerely hope that you will absolutely enjoy our 

cost-effective and highly quality products with our 

sincere-integrity support!!

Welcome to ALS

ALS Co., Ltd
Address: Tokyo 131-0045, JAPAN

web:       http;//www.als-japan.com

mailto:    sales@als-japan.com
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INSTRUMENTATION
ELECTRODES

Products listed in below are working electrodes for rotating ring disk 

electrode system, RRDE-3. Organic solvent-resistant resin, PEEK is used as 

an insulator, and is able to be polished with PK-3 Electrode polishing kit 

(See page 36).

Cat. No. Description

Ring/Disk Electrode

011172 RRDE Pt Ring/Pt Disk Electrode

011162 RRDE Pt Ring/GC Disk Electrode

011163 RRDE Au Ring/GC Disk Electrode

011164 RRDE Pt Ring/Au Disk Electrode

Disk Electrode

011169 RDE GCE Glassy carbon Disk Electrode

011170 RDE PTE Platinum Disk Electrode

011171 RDE AUE Gold Disk Electrode

011966 RDE ALE Aluminum Disk Electrode

011967 RDE AGE Silver Disk Electrode

011968 RDE CUE Copper Disk Electrode

011969 RDE NIE Nickel Disk Electrode

011970 RDE TAE Tantalum Disk Electrode

011971 RDE TIE Titanium Disk Electrode

011972 RDE WE Tungsten Disk Electrode

011973 RDE CPE Carbon paste Disk Electrode
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INSTRUMENTATION
CS-3 CELL stand

Recently analytical electrochemistry has progressed dramatically. 

However electrochemical noise is always a common problem for the 

electrochemical measurement, especially for solid electrodes using  

low current measurements. The main function for our CS-3 instrument is 

cutting the noise during electrochemical measurement simultaneously. 

It is specifically designed to use a variety of solid electrodes conveniently 

and cell accessories are available from ALS.

The working cell vial is enclosed in a Faraday cage to reduce electrical 

interference. A built-in gas control allows purging of the sample. Gas 

line is provided to purge the next sample, while analyzing the present 

sample separately, thus help to save purge time. Magnetic stirrer 

allows for controlling the mixing of the sample for experiments requiring 

mass transport of electrolyte or analyte to the electrode surface. 

Cell top positioner with detachable cell cap allows easy removal 

and replacement of the cell vial as well as the electrodes for rinsing, 

cleaning, and replacement.
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INSTRUMENTATION

SPECs

Gold chips

A 17 x 17 mm2 glass plate on which one side is covered with very thin 

gold particle, by which the incident and reflection light gives a real time 

response is called “Gold chip for handy SPR”. This gold surface is covered 

with a transparent sheet containing suitable flow channel. The flow cell 

consists of gold chip covered by PDMS block, including inlet and outlet 

port to flow sample and mobile phase. It is very useful to analyze protein 

and peptide as FIA system.

Cat. No. Description

012072 Handy SPR PS-0109

Spec

Detection method Surface Plasmon Resonance

Configuration Krechmann configuration

Range 65 - 75°

Light Source LED 770 nm (fwhm* 50 nm)

Prism material BK7

Detector CCD line sensor (2,048 pixel)

Size (W x D x H) 170 x 50 x 100 mm

Weight 2.0 kg

Components

Matching oil, Gold chip, Batch cell, Transmission cable, Power cable, Software

a typical SPR curve and standard response for ovalbumin

Gold chip Flow cell

fwhm is symboled as full width half maximum.

5ng/ml 10ng/ml

20ng/ml
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ELECTRODES AND ACCESSORIES

Working Electrodes for Electrochemical 

Measurements (CV, LSV, DPV etc.)

overview

Our electrodes used for electrochemical measurements such as CV, LSV 

, DPV, etc. are compact and easy enough to be polished by yourself.

Remove the cap covering the electrode, and check its surface prior to 

the first use. Carbon paste electrode is available in the form of carbon 

paste which user packs into a shallow well in the electrode holder 

supplied by us. Other electrodes are polished to immediately use. These 

electrodes are encapsulated in PEEK* - solid, well inert against solvents. 

Table of material inertness to solvents is shown below. However, long-term 

immersion in THF or using under high temperature which exceeds the 

temperature coefficient between plastic and electrode material possibly 

causes crack. O-ring enables a position of an electrode to be adjusted 

in the voltammetry cell. 

material inertness to solvents

The following figure shows the potential window of Pt, Hg and C 

in corresponding electrolytes. To analyze the redox activity of a 

substance dissolved in a kind of aqueous electrolyte with certain pH, it is 

indispensable to consider about potential window to avoid  hydrogen  or 

oxygen evolutions.

Potential Window of Pt, Hg, Carbon

                    Electrodes in Aqueous Solution

PEEK Teflon Polypropylene

Aromatic Excellent Excellent Poor

Halogen Excellent Excellent Poor

Ketone Excellent Excellent Poor

Aldehyde Excellent Excellent Poor

Ether Excellent Excellent --------

Amine Excellent Excellent --------

Aliphatic Excellent Excellent Excellent

Organic Acid Excellent Excellent Excellent

Inorganic Acid Excellent Excellent Excellent

Base Excellent Excellent Excellent
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Working Electrodes

E [V vs. SCE]
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Pt
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C

material inertness to solvents

Akira Fujishima, Toru Inoue, 

Method of Electrochemical measurement(1984) Gihodo Publishers

Working electrode selection

Choice of working electrode is a vital component for experiment.

Redox potential of molecules under research have to fall in the potential 

window over which the background current due to the electrode itself 

must not disturb the experiment.

Pt (Platinum) and Au (Gold) electrodes - applied to organic or inorganic 

substances measurement because they have high over potential for 

oxygen evolution and low over potential for hydrogen evolution.

Hg (Mercury) electrode - well suited to measure reduction of metal ions 

because of its high overpotential for hydrogen evolution. Hg electrode 

can easily observe the reduction of Zn.

At the measurement with non-aqueous solvent, hydrogen/oxygen over 

potential does not affect. Instead of that, decomposition potential of the 

non-aqueous solvent and supporting electrolyte comes to an important 

factor. Furthermore, impurity of water in non-aqueous solvent makes 

narrower potential window depending on the quantity of the water.
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Working Electrodes
Variety, Features and Shapes of Working 

Electrodes

A variety of Work-
ing Electrodes

Code Features and Applications

Platinum 
electrode

PTE
Conven t iona l e lec t rode, wh ich has 
hydrogen adsorption wave, used for H2O2  
detection

Gold electrode AUE
Conventional electrode, which has no 
hydrogen adsorption wave, used for thiols 
detection

Glassy carbon 
electrode 

GCE
Chemically stable electrode with its rela-
tively large over-potentials to oxygen and 
hydrogen evolutions

Silver electrode AGE For cyanide and sulfide detection

Carbon paste 
electrode

CPE
Mixed with enzyme etc. to make modified 
electrodes

Nickel electrode NIE
Detection of amino acids and carbohy-
drates

Palladium 
electrode

PDE
Used to study the process of adsorption and 
desorption of hydrogen

Plastic formed 
carbon electrode

PFCE
Its highly-oriented graphite edge is exposed 
to the surface with cost effective, similar 
feature of HOPG

dimensions
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6 mm 4 mm3 mm

55
15

6 mm

25 m
m

35 mm

Normal size
electrode

small size
electrode

Micro
electrode

Mesh type
electrode
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Working Electrodes
Printed electrode

Interdigitated 65 pairs of generator / collector electrodes set off 

electrochemical Red-Ox cycling continuously shown in Fig.1. This 

reaction significantly boosts sensitivity of the electrode. Furthermore, 

samples are preserved when Dual (Red-Ox) Mode is chosen - Not like as 

Single Mode eats up samples at measurements. 

Fig. 3 shows voltammograms 

of ferrocene samples ((a),(c):10 

µL,  (b) , (d):0.2 µL)  us ing IDA 

electrode ((a),(b): Dual mode, 

(c),(d): Single Mode). You may 

find obviously different responses 

between dual mode and single 

mode. Dual mode reinforces 

reduction current at collector 

e lect rodes wi th increase 

o f  o x i d a t i o n  c u r r e n t  a t 

generator electrodes. At the 

measurement (d), response is 

scarcely obtained because 

the sample was consumed 

during the experiment.

Interdigitated array (IDA) electrode

Potential (V)

0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

0

C
ur

re
nt

Single Mode

(c)

(d)

Dual Mode

40 nA

200 nA

(a)

Oxidation
Reduction

(b)

Fig 3. Voltammogram by IDA Electrode
Sample: Ferrocene (a),(c):10 �Pl, (b),(d): 0.2 �Pl
Measurement Mode:(a),(b);Dual, (c),(d);Single

Counter 
Electrode

IDA Electrode

Reference
Electrode

Sample

Fig 2. Schematic diagram of IDA Electrode

Red RedRed

Ox OxOxOxOxOx Ox

Fig.1 Anode Cathode
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Printed ring disk electrode

Working Electrodes

This r ing-disk type electrode 

developed by NTT-AT is one 

type of printed electrodes. Users 

can choose Carbon, Gold and 

Platinum as a working electrode, 

use for radial flow cells, and 

achieve complete reduction/

oxidation on the center disk at 

micro flow rate because of its fine coulometric electrolysis efficiency. This 

also enables to analyze subsequent reaction as well as identification and 

quantitation of the sample at the same time. Furthermore, this electrode 

becomes capable of measuring hydrogen peroxide at zero volt by 

immobilized Osmium Gel / HRP - Horse Radish Peroxidase (developed by 

Prof. Adam Heller, Texas Univ.). Thus this Printed electrode comprises FIA 

(Flow Injection Analysis) system with combinations of various enzymes. 

Cat. No. Description
Ring (mm) Disk

(mm)OD ID

002081 Ring disk electrode Au (3 pcs)

6 4 3002082 Ring disk electrode Pt (3 pcs)

002083 Ring disk electrode C (3 pcs)

SPECs

Micro CV Cells

Special CV Cells which come 

to useful when researchers run 

electrochemical measurements 

with approximately 100 µL of a 

sample. In this just 1 cm x 1 cm 

sized cell, the three electrodes - 

counter, working and reference 

electrode - are placed in the 2 x 

2 mm sample dropping window. 

Cat. No. Description

010806 Micro CV Cell Au (3 pcs)

010805 Micro CV Cell Pt (3 pcs)
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Counter Electrodes

Please select suitable counter electrodes according to your application. 

Custom made counter electrode is also available. Please do not 

hesitate to contact us. 

Counter electrodes

Cat. No. Description

002222 Pt Counter electrode for VC-2

002233 Pt Counter electrode for VC-3

002234 Pt Counter electrode (coiled)

Carbon paste Oil base

Carbon paste Oil base consists of 

graphite powder with narrow dispersion 

and paraff in oi l  as a binder. This 

product is applied to Micro Carbon 

paste Electrode to make:

1. Simplified enzyme electrode

2. Chemically modified electrode

How to use:

Cat. No. Description

001010 CPO Carbon paste oil base, 1 g

Carbon Paste Electrode

CPO
Spatula

002222 002233 002234
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reference electrodes
Reference e lect rodes are w idely  used for  e lect rochemical 

measurements (CV, LSV, DPV etc.) and electrochemical devices 

(electrochemical detectors for HPLC, electrochemical biosensor etc.). 

Various kinds of reference electrodes such as aqueous, nonaqueous, 

calomel types are available.

Reference Electrodes

Cat. No. Description
Length
(mm)

OD
(mm)

Porous
junction

Solution

Ag/AgCl type

002020 RE-1B Reference electrode 70 6
Vycor
glass

3 M NaCl

010535 RE-1S Reference electrode 40 4.5
Vycor
glass

3 M NaCl

002058 RE-1C Reference electrode 90 6
Vycor
glass

Saturated
KCl

002073 RE-3V Reference electrode 48 10
Vycor
glass

3 M NaCl

Ag/Ag+ type

012040 RE-7 Reference electrode 70 6
Vycor
glass

ACN/TBAP

012041 RE-7S Reference electrode 40 4.5
Vycor
glass

ACN/TBAP

012055 RE-7V Reference electrode 48 10
Vycor
glass

ACN/TBAP

Calomel type

002056 RE-2B Reference electrode 90 6
Cera
mics

Saturated
KCl

Hg type

002057 RE-2C Reference electrode 90 6
Cera
mics

Saturated
K2SO4

011503 RE-6H Reference electrode 90 6
Cera
mics

------

SPECs

RE-1B

RE-1S

RE-3V & RE-7V

RE-6H

RE-2B

RE-2C

RE-1C
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Reference Electrodes

Applications
RE-1B - 	Ag/AgCl Reference electrode for CV

RE-1S - 	 Ag/AgCl Reference electrode for SECM

RE-1C -	 Ag/AgCl Saturated KCl Reference electrode

RE-3V -	 Ag/AgCl Reference electrode applied to Flow cell

RE-7 - 	 Ag/Ag+ Reference electrode for CV of Non-Aqueous solvent

RE-7S -	 Ag/Ag+ Reference electrode for SECM

RE-7V -	 Ag/Ag+ Reference electrode applied to Flow cell

RE-2B -	 Available as a standard electrode of reference electrodes

RE-2C -	 Reference electrode free from chloride ion

RE-6H -	 Reference electrode Kit available in alkaline solution

Reference Electrode potentials at 25C°

NHE (Normal Hydrogen Electrode) --------------------- 	 0 mV

SCE (Saturated Calomel Electrode) ------------------- 	241 mV

SSCE (Sodium Saturated Calomel Electrode) ------ 	236 mV

Ag/AgCl (Saturated KCl) ----------------------------------- 	199 mV

Hg/Hg2SO4 (Saturated K2SO4) -------------------------- 	 650 mV 

"Akira Fujishima, Masuo Aizawa, Toru Inoue, "Methods of Electrochemical Analysis (1984)" Gihodo shuppan"

sample holder

These products are enable to take electrochemical measurement only 

about 200 µL that analyzes with voltammetry cells. A vycor glass tip is 

attached into the end of its glass tube, and ions transmit freely. 

Cat. No. Description

002228 Sample holder dia 9 mm (2 pcs)

002243 Sample holder dia 6 mm (2 pcs)

012116 Sample holder dia 4.5 mm (2 pcs)

002243 002228

O-ring

OD 6 mm
(ID 4 mm)

OD 9 mm
(ID 7 mm)

012116

OD 4.5 mm

L: 70 mm L: 70 mm

L: 40 mm
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Reference Electrodes

RE-7 Non Aqueous reference electrode

We have developed new Non-Aqueous Reference electrodes RE-7 and 

RE-7S as successor products of our former Non-Aqueous Reference 

electrode RE-5 and RE-5S. In order to overcome fear of inner electrolyte's 

evaporation during their storage or transportation, we separated them 

into the body and the inner electrolyte. This revolutionary modification 

enables users to refill the solution and to use it repeatedly.

We are firmly sure these cost-effective products satisfy you.
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Cat. No. Description

012040 RE-7 Non Aqueous Reference electrode

Contents

012057 RE-7 Teflon cap with Ag wire

012039 RE-7 Electrolyte solution

(002243) Sample holder OD 6 mm, length 70 mm (1 pc)

RE-7 

Cat. No. Description

012041 RE-7S Non Aqueous Reference electrode

Contents

012058 RE-7S Teflon cap with Ag wire

012039 RE-7 Electrolyte solution

(012116) Sample holder OD 4.5 mm, length 40 mm (1 pc)

RE-7S 

Attention: When you re-prepare a RE-7 reference electrode, please wash the 

sample holder inside and Teflon cap with acetone carefully, because the supporting 

electrolyte may possibly be deposited.

If you think not to use the RE-7 reference for a period, please wash the Vycor glass 

completely. If not so, the supporting electrolyte containing inside the vycor glass will 

be deposited due to the dry and may cause the vycor glass broken. Another method 

is to keep the vycor glass wet by dipping it in solution or solvent.

RE-7 Electrolyte solution RE-7 Teflon cap with Ag wire

Sample holder OD 6 mm
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Reference Electrodes

Ag/AgCl Ink for reference electroDE

RE-PV Preservative vial

Cat. No. Description

011464 Ag/AgCl Ink for reference electrode (2.0 mL)

Cat. No. Description

012108 RE-PV Preservative vial for Reference electrode

Contents

011987 Teflon cap for RE-PV

Empty brown bottle 10 ml, 1 pc

Optional Products

011131 RE-7-ES Electrolyte solution (10 ml)

If you keep a purchased or self-prepared reference electrode in the 

air, the inner solution will be evaporated and lost gradually. When your 

reference electrode is not in use,  you are suggested to use a sealed 

preservative bottle which is specially designed for reference preservation 

in order to maintain the reference electrode capability and lifetime. 

Please prepare the preservative solution according to the reference 

electrode you use.

The reference electrode can be easily prepared by coating Ag/AgCl ink 

on the metal (Ag, Pt, Au etc.) surface. The only thing you are required 

to do is just to deposit the Ag/AgCl ink and wait for dry. The reference 

electrode prepared by Ag/AgCl ink is quite useful for IDA electrode, micro 

CV cell measurements and so on.















31
ALS Co., Ltd          e-mail: sales@als-japan.com          www.als-japan.com 

Voltammetry Cells
QCM flow Cell
The resonance frequency 

of quartz changes when 

m a t e r i a l  a t t a c h e s  t h e 

electrode's sur face. This 

p r o d u c t  i s  c a p a b l e  o f 

super-micro quanti tat ive 

analysis by using this unique 

behavior. 

The stability of base line depending on flow rate.

solution: PBS with 2mM Dithiodipropionic acid 

a: stationary state

Flow rate: b:85, c:110, d:140, e:160, f:190 µl/min 

sample

Above figure shows result of change in frequency with time by adding:

  1. avidin (2 mg/ml), ethanol amine (5 mM), 

  2. BSA in PBS (1 %), 

  3. Biotin-Allo A lectin(0.05 mg/ml, in 1 % BSA), 

  4. galactose-carrying polymer (1 mg/ml, in 1 % BSA),

  5. PBS 

(1)

(2)

Result of Frequency Change by Serial Monitoring

Cat. No. Description

011121 QCM Flow cell kit

Components

Acrylic Flow Cell, PEEK Cell, PEEK Cap, Teflon Tube,Dynaseal PEEK 
(2), Fixing Screw (2), Silicone O-Ring (2),Flow Cell Holder, Pt Counter 
Electrode 

1.avidin (2 mg/ml, over night)

2.ethanol amine (5 mM)

BSA in PBS (1 %)

3. Biotin-Allo A lectin(0.05 mg/ml,
 in 1% BSA)

4 .  g a l a c t o s e -
carrying polymer 
(1 mg/ml, in 1% 
BSA)

5.PBS
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Voltammetry Cells
EQCM flow Cell

A 0.2 mM copper sulfate was flowed into the EQCM flow cell in Fig 2.  

A cyclic voltammogram was recorded at 25 mV/sec vs. Ag/AgCl and 

QCM profile was also obtained simultaneously. Stripping and deposition 

area were shown clearly.

sample data

Flow type, flow rate: 90 ul/min Static condition

Deposition

Stripping

Cat. No. Description

012026 EQCM Flow cell Kit

Components

PEEK Flow Cell, PEEK Cell, PEEK Cap, Teflon Tube, Dynaseal PEEK 
(2), Fixing Screw (2), Silicone O-Ring (2), Flow Cell Holder, Pt Counter 
Electrode,Stainless tube (Counter Electrode for Flow cell) 

Optional Products

002073 RE-3V Reference electrode (Ag/AgCl)

012055 RE-7V Non Aqueous reference electrode (Ag/Ag+)
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The quar t z  c r ys ta l  mic roba lance (EQCM) techn ique under 

electrochemical frequency, analysis of electrode can be measured 

by the gold quartz crystal electrode. This technique is very useful to 

determine many compounds such as metal protein, metal ion and thiol- 

conjugated oligonucleotide.

The construction for EQCM flow cell is simple. The gold quartz crystal 

electrode is sandwiched between 2 blocks, and showing in Fig 1.

Outlet

Inlet

Fig 1.EQCM flow cell

Fig 2. CV and QCM difference between flow and static condition

Reference electrode, RE-3V or RE-7V
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Spectroelectrochemical Cells

SEC-F Spectroelectrochemical flow cell

Schematic view of SEC-F flow cell (thin layer flow channel, light pass and 

working electrode) is shown in below left. The working electrodes (ITO, 

platinum mini-grid, and gold mini-grid) are replaceable. UV or visible 

light is introduced via optical-fiber from light source and absorbed light is 

transferred into CCD via optical-fiber. 

Cat. No. Description

011320 SEC-F Spectroelectrochemical flow cell

Components

011329 SEC-F flow cell base

011330 SEC-F flow cell block (A)

011331 SEC-F flow cell block (B)

011495 SEC-FT500 Teflon gasket ( 2pcs)

010562 74-UV UV/VIS Collimating Lens, 200-2000 nm

Dynaseal PEEK fingertight (2 pcs)

Teflon Tubing (80 cm)

Silicon Tubing (30 cm)

Stainless Tube OD 1/16" (50 mm)

Optional Products

011994 SEC-F 1000um probe type of optical fiber

011496 SEC-F Pt grid electrode for flow cell

011497 SEC-F Au grid electrode for flow cell

011519 SEC-F ITO electrode for flow cell (4 pcs)

002073 RE-3V Silver-silver chloride Reference electrode

011332 RE-5V Non Aqueous reference electrode (Ag/Ag+)

mechanism

Spectrometer Light source

Light source
(Optical Fiber)

OUTLETINLET

RE-3V or RE-7V
Reference Electrode

Probe type Optical Fiber
(Counter Electrode)

Working Electrode
(ITO, Au-grid, Pt-grid)

74-UV Collimating Lens










