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■ Preface
This manual describes the operation of the F-74BW pH/ION/COND Meter.
Be sure to read this manual before using the product to ensure proper and safe            
operation of the instrument. Also safely store the manual so it is readily available            
whenever necessary. 

Product specifications and appearance, as well as the contents of this manual           
are subject to change without notice.

■ Warranty and Responsibility
HORIBA, Ltd. warrants that the Product shall be free from defects in material            
and workmanship and agrees to repair or replace free of charge, at option of            
HORIBA, Ltd., any malfunctioned or damaged Product attributable to        
responsibility of HORIBA, Ltd. for a period of one (1) year from the delivery            
unless otherwise agreed with a written agreement. In any one of the following            
cases, none of the warranties set forth herein shall be extended;

・ Any malfunction or damage attributable to improper operation
・ Any malfunction attributable to repair or modification by any person not          

authorized by HORIBA, Ltd.
・ Any malfunction or damage attributable to the use in an environment not           

specified in this manual
・ Any malfunction or damage attributable to violation of the instructions in this           

manual or operations in the manner not specified in this manual
・ Any malfunction or damage attributable to any cause or causes beyond the           

reasonable control of HORIBA, Ltd. such as natural disasters
・ Any deterioration in appearance attributable to corrosion, rust, and so on
Replacement of consumables 

HORIBA, LTD. SHALL NOT BE LIABLE FOR ANY DAMAGES RESULTING         
FROM ANY MALFUNCTIONS OF THE PRODUCT, ANY ERASURE OF DATA,         
OR ANY OTHER USES OF THE PRODUCT.

■ Trademarks
Generally, company names and brand names are either registered trademarks         
or trademarks of the respective companies.

■ Unauthorized Reprinting or Copying of This 
Operation Manual
No unauthorized reprinting or copying of all or part of this operation manual is            
allowed. The utmost care has been used in the preparation of this operation            
manual.

 Copyright © 2011 by HORIBA, Ltd. All rights reserved.         



REGULATIONS

I

■ Conformable Directive
This equipment conforms to the following directives and standards:

● Installation Environment
This product is designed for the following environment.
- Overvoltage category II
- Measurement category I

WARNING: Do not use the equipment for measurements within 
  measurement categories II, III and IV.

● Information on Disposal of Electrical and Electronic Equipment and 
     Disposal of Batteries and Accumulators

REGULATIONS

Directives: The EMC Directive 2004/108/EC
The Low Voltage Directive 2006/95/EC

Standards: [the EMC Directive] EN61326-1:2006
Class B, Basic requirements
[the Low Voltage Directive] EN61010-1:2010(Ed.3.0)

The crossed out wheeled bin symbol with underbar shown on the          
product or accompanying documents indicates the product requires       
appropriate treatment, collection and recycle for waste electrical and        
electronic equipment (WEEE) under the Directive 2002/96/EC, and/or       
waste batteries and accumulators under the Directive 2006/66/EC in        
the European Union. 

The symbol might be put with one of the chemical symbols below. In            
this case, it satisfies the requirements of the Directive 2006/66/EC for          
the object chemical. 

This product should not be disposed of as unsorted household waste.
Your correct disposal of WEEE, waste batteries and accumulators will         
contribute to reducing wasteful consumption of natural resources, and        
protecting human health and the environment from potential negative        
effects caused by hazardous substance in products.

Contact your supplier for information on applicable disposal methods.
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II

■ FCC Rules
Any changes or modifications not expressly approved by the party 
responsible for compliance shall void the user's authority to operate the 
equipment.

● WARNING
This equipment has been tested and found to comply with the limits for 
a Class A digital device, pursuant to part 15 of the FCC Rules. These 
limits are designed to provide reasonable protection against harmful 
interference when the equipment is operated in a commercial 
environment. This equipment generates, uses, and can radiate radio 
frequency energy and, if not installed and used in accordance with the 
instruction manual, may cause harmful interference to radio 
communications.
Operation of this equipment in a residential area is likely to cause 
harmful interference in which case the user will be required to correct 
the interference at his own expense.
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■ Hazard Classification and Warning Symbols
Warning messages are described in the following manner. Read the         
messages and follow the instructions carefully.

● Hazard classification

● Warning symbols

SAFETY OPERATION

This indicates an imminently hazardous situation which, if not 
avoided, will result in death or serious injury. This signal word 
is to be limited to the most extreme situations.

This indicates a potentially hazardous situation which, if not 
avoided, could result in death or serious injury.

This indicates a potentially hazardous situation which, if not 
avoided, may result in minor or moderate injury. It may also be 
used to alert against unsafe practices.
Without safety alert indication of hazardous situation which, if 
not avoided, could result in property damage.

Description of what should be done, or what should be followed

Description of what should never be done, or what is prohibited
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■ Safety Precautions
This section provides precautions to enable you to use the product          
safely and correctly and to prevent injury and damage. The terms of           
DANGER, WARNING, and CAUTION indicate the degree of imminency        
and hazardous situation. Read the precautions carefully as it contains         
important safety messages.

WARNING

Do not use an unspecified AC adapter.
Otherwise, it may heat up or be ignited resulting in a fire or an accident.

Do not disassemble or modify the meter.
Otherwise, it may heat up or be ignited resulting in a fire or an accident.

CAUTION

Harmful chemicals
Some ion electrodes are used with hazardous standard solutions. Handle them 
with care.
If the internal solution comes in contact with the skin, wash it off immediately. If it 
gets into eyes, flush with plenty of water and then consult a doctor.

Harmful chemicals
The internal solution of an electrodes is highly concentrated potassium chloride 
(3.33 mol/L KCl).
If the internal solution comes in contact with the skin, wash it off immediately. If it 
gets into eyes, flush with plenty of water and then consult a doctor.

Broken glass
Broken glass may cause injury.
The outer tube and tip of an electrode are made of glass.
Handle them with care.

Do not use the cable of serial communication, USB, or AC adapter under wet or 
humid conditions.
Otherwise, it may cause an fire, electric shock, or breakage.
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■ Product Handling Information
● Operational Precautions

● Do not drop, crash, or give any physical impact on the instrument.
● Do not immerse the instrument into alcohol, organic solvent, strong 

acid, strong alkaline, or the like. The instrument body contains ABS 
resin, acrylic resin, and some rubber parts.

● If the instrument is dropped into water or gets wet, wipe it using soft 
cloth. Do not heat to dry it with a hair-dryer (or the like).

● Use fingers to press the operation keys or the touch panel.  
Do not use a hard object like a metal stick or rod.

● Be careful not to let water into the instruction inside.  
The instrument is not water-proof.

● To disconnect an electrode or interface cable, hold the connector and 
pull it off. If you pull at the cable, it may cause a breakage.

● The touch panel is capacitance-type. Make sure to turn OFF the 
power before cleaning the panel. If you wipe it with the power ON, it 
may cause instrument malfunction.

● RS-232C or USB communication between the instrument and a per-
sonal computer may fail because of environmental conditions, such 
as (radio/electromagnetic) noise.

● Environmental conditions for use and storage
● Temperature: 0°C to 45°C
● Humidity: under 80% in relative humidity and free from  

                condensation

Avoid the following conditions:
● Dusty environment
● Strong vibration
● Direct sunlight
● Corrosive gas environment
● Close to an air-conditioner
● Direct wind

● Transportation
When transporting the instrument, repackage it in the original package         
box. Otherwise, it may cause instrument breakage.

● Disposal
Standard solution used for the calibration must be under neutralized 
before the disposal. As for the disposal of the meter, treat it as an 
industrial waste.
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■ Description in This Manual

This interprets the necessary points for correct operation and notifies         
the important points for handling the instrument.

This indicates the part of where to refer the informatione.

HINT!

This indicates reference information.

MANUAL INFORMATION
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Chapter 1 About the F-74BW

The desktop type pH meter F-74BW is optimized for 
laboratory measurement, and allows you to measure 
pH, ORP, ION, conductivity, resistivility, salinity, and 
TDS. 
It provides a comfortable measurement environment 
with the design easy to wipe clean without roughness on 
the surface, and the free-standing electrode stand and 
the custom LCD for ease of measurement.
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Chapter 2 Information of the F-74BW

2.1 Measurement 

Measurement item F-74BW

pH √

 (ORP mV) √

Ion √

Conductivity √

Salinity √

Resistivity √

TDS  
(Total Dissolved Solids) √

Temperature √

Items
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2.2 Packing List

The F-74BW’s package includes the following.
Electrodes are required for the measurement in addition       
to this package. If you want to buy an electrode, contact          
HORIBA sales representative.

Product Quantity

Main unit 1
Electrode stand 1
Instruction Manual 1
Quick Manual 1
AC adapter 1
Ferrite core 1
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2.3 Names and Functions

2.3.1 Names of Each Part

Stand arm

Stand base
Operation key

StopperDisplay

CH1 reference electrode

CH1 measurement electrode

CH1 temperature electrode

CH2 reference electrode

CH2 measurement electrode

CH2 temperature electrode

AC adapter connector Printer connector



Connector for USB communication with a personal computer
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2.3.2 Display

Active mode

Setting mode

Error No.,
Data No.,
Date

HOLD 
indicator

Measuring 
parameter

Calibration 
status

Electrode status icon
Printer connecting icon

Data memory icon

Temperature

USB icon

Measurement 
unit
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2.3.3 Operation Key
This instrument employs capacitance switches.
You can not operate them with thick gloves. Operate        
them with bare hands or thin rubber gloves.

Operation key Function

CAL key /stopsStarts  calibration or enters the 
calibration mode.

MEAS key /stops Starts measurement or enters the 
measurement mode.
Applies the setting values of the setting 
mode.

DATA key Enters the data operation mode.
Printouts calibration value.

SET key Enters the setting mode.
Cancels the setting values of the setting 
mode.

MODE key Toggles the measurement items.

▲ key
▼ key

Increases the values.
Decreases the values.
Switches the setting item.
Switches the CH items.

▼▲  key Change number of digits, selects functions.
Printouts measurement values. ( ▼  key)

ENTER key Settlement, execution, prinout  
(except measurement values)
Start/stops automatic data memory.

POWER key Turns ON or OFF the power.

Press the POWER key for 1 second or longer to turn ON the 
power, for 2 seconds or longer to turn OFF the power.
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2.4 Measurement (MEAS) Flow Chart

2.4.1 CH1

pH measurement

MODE key

ORP measurement
(mV)

MODE key

MODE key

ION measurement
(mV)

ORP measurement
(relative mV)

CAL key

2.4.2 CH2

COND measurement

MODE key

Resistivity measurement

MODE key

Salinity measurement

MODE key

TDS measurement

MODE key
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2.5 Setting (SET) Flow Chart

2.5.1 CH1

Standard solution setting

▲▼ key

NIST, USA, CUST

Temperature compensation 
function setting

▲▼ key

ATC, MTC

Automatic data memory 
setting

▲▼ key

ON, OFF

pH calibration interval setting

▲▼ key

ON, OFF

Sample ID setting

▲▼ key

Automatic printout setting

▲▼ key

ON, OFF

Maintenance
LCD Check, Printer Test, Auto Power Off Set-
tings, Day and Time Settings, Memory Data 
Deleting, Calibration Data Deleting, Number of 
Memory Data Display, Temperature Calibra-
tion, Setting Value Initialization, Password Set-
tings

▲▼ key

Ion unit setting

▲▼ key

g/L, mol/L

Ion valency setting

▲▼ key

−2, −1, +1, +2
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2.5.2 CH2

Conductivity 
unit setting

▲▼ key

S/cm, S/m, mS/cm FIX

Conductivity temperature 
coefficient setting

▲▼ key

Input range: 0.00% to 10.00%

▲▼ key

Conductivity 
cell constant setting

×10, ×100, ×1000 /m
×0.1, ×1, ×10 /cm

Input range: 0.700 to 1.300

Salinity unit setting PPT, %

▲▼ key

Temperature compensation 
function setting ATC, MTC

▲▼ key

Automatic data memory 
setting

▲▼ key

ON, OFF

▲▼ key

Sample ID setting

Automatic printout setting

▲▼ key

ON, OFF

Maintenance

▲▼ key

LCD Check, Printer Test, Auto Power Off Set-
tings, Day and Time Settings, Memory Data 
Deleting, Calibration Data Deleting, Number of 
Memory Data Display, Temperature Calibra-
tion, Setting Value Initialization, Password Set-
tings
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2.6 Data (

Ion calibration data

▲▼ key

Data memory

▲▼ key

Data display

▲▼ key

pH calibration data

▲▼ key

pH check data

▲▼ key

DATA) Flow Chart
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Chapter 3 Basic Operation

3.1 Preparation

3.1.1 Assembling the Electrode Stand

1. Attach the stand shaft to the stand base.

2. Attach the stopper and the stand arm to the stand 
shaft.

Stand base

Stand shaft

Stand arm

Stopper
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3.1.2 Electrode Connection

CH1 reference electrode

CH1 measurement electrode

CH1 temperature electrode

CH2 reference electrode

CH2 measurement electrode

CH2 temperature electrode

● Electrode connector

1. Insert the groove of electrode plug by fitting it with 
the socket pin of the instrument.

If the pin and groove are misaligned, do not insert the plug with 
force.

CH1 measurement electrode

2. Turn the electrode connector to the right along the 
groove to plug the connector.
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3. Put the connector cover on the connector.

Just push the cover on the instrument. Do not screw in it.

● Temperature connector

1. Insert the temperature connector into the jack 
socket on the instrument.

CH1 temperature electrode

If the temperature connector is unconnected or the connection is 
wrong, the MTC set temperature is displayed as the sample 
temperature.

3.1.3 Connecting the Power Source

1. Insert the AC adapter cable by fitting with the 
connector socket of in the instrument.

AC adapter connector
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 ・Do not insert the cable with force when the connectors do not 
match.

 ・Attach the provided ferrite core to the AC adapter cable.

3.1.4 Connecting and Setting the Printer

● Connecting the Printer

1. Insert the printer cable by fitting with the connector 
socket of the instrument.

Printer connector

The following printer is possible.

Printer
 ・CITIZEN CBM-910-24RJ120 V:  

plain paper type (Parts No.: 3014030146)
 ・CITIZEN CBM-910-24RJ230 V:  

plain paper type (Parts No.: 3014030147)
 ・Optional printer cable (Parts No.: 3014030148) is 

required.

 ・Make sure to use an appropriate cable for the printer.
 ・Make sure to power OFF the instrument before connecting a 

printer.
 ・When you do not connect a printer with the instrument, 

disconnect the printer cable and put the rubber cap firmly on 
the connector sockets on the instrument.
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● Setting the Printer
Refer to the instruction manual of the printer for settings 
and operations of the printer.

(1) Set the DIP switch No. 6 to ON and No. 7 to OFF, 
and then set printer paper and ink ribbon. Keep the 
LF key held down.

(2) Keep the SEL key held down. 
The printer prints output when the SEL key is being  
pressed.

3.1.5 Connecting the Personal Computer

Personal computer communication connector

 ・Use proprietary cables to connect with a personal 
computer. 
Proprietary cable 
Parts name: USB cable (1 m) 
Parts No.: 3200373941

 ・Make sure that the transfer formats of the measuring 
instrument and personal computer are same. 
Otherwise, communication may fail due to a  
communication error or the online mode start failure.  
If you change the transfer formats, power OFF both of 
the instrument and the personal computer once, and 
then turn on them again.

 ・For the details of communication commands, register 
with our website and see the free download page of 
manuals.
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3.2 Settings

This section describes the procedures of the instrument 
condition settings for measurement, calibration, and 
maintenance.
The settings apply when you press the MEAS key to 
return to the measurement screen. 
If you press the SET key during setting or after pressing 
the ENTER key, the settings are cancelled.

3.2.1 pH Standard Solution Setting
There are 3-type settings of standard solutions used for 
calibration; NIST, USA, and CUST.
NIST is selected initially for pH standard solutions.
This setting is possible only for CH1.

1. Press the SET key on the measurement screen is 
displayed to enter the pH standard solution setting 
screen.

2. Press the ENTER key to enter the pH standard 
solution change screen.



Chapter 3  Basic Operation    
3.2  Settings  

F-74BW 17

3. Press the ▲ ▼  or  key to change NIST, USA, and 
CUST, and press the ENTER key.

NIST 
specification 
(NIST)

When using a standard solution of 
interior specification

Bottle mark
US specification 
(USA)

When using a standard solution of the 
USA specification

Bottle mark
Customized 
specification 
(CUST)

the user’sWhen  exclusive standard 
solution

Bottle mark

The calibration value of the pH7 standard solution differs between 
NIST and USA. 
NIST specification: pH6.865 (at 25°C) 
US specification: pH7.000 (at 25°C) 
When you use NIST standard solution for calibration, make sure 
to set NIST here.



Chapter 3  Basic Operation  
3.2  Settings

18 HORIBA

3.2.2 Temperature Compensation Function Setting
You can perform temperature compensation for pH 
electrode outputs.
This setting can be set to each of CH1 and CH2.

1. Press the SET key on the measurement screen, 
and press the ▼ key to enter the temperature 
compensation function setting screen.

2. Press the ENTER key to enter the temperature 
compensation function change screen.

3. Press the ▲ ▼  or  key to change ATC or MTC, 
and press the ENTER key.

4. If you select MTC, press the ▲ ▼  or  key to select 
a digit and press the ▲ or ▼ key to change the 
value, and then press the ENTER key.
Setting range: 0°C to 100°C



Chapter 3  Basic Operation    
3.2  Settings  

F-74BW 19

ATC
In Automatic Temperature Compensation (ATC), the 
instrument detects the solution temperature. When the 
temperature sensor is connected, the current tempera-
ture of the solutions is displayed automatically. If the 
sensor is not connected, the set value for MTC (default: 
25°C) is displayed.

MTC
In Manual Temperature Compensation (MTC), the tem-
perature sensor of the electrode is not used, and the 
solution temperature is entered manually.
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3.2.3 Auto Data Memory Setting
Data memory can be performed automatically at a 
regular interval.
This setting applies for both of CH1 and CH2.

1. Press the SET key on the measurement screen, 
and press the ▲ or ▼ key to enter the auto data 
memory setting screen.

2. Press the ENTER key to enter the auto data 
memory change screen.

3. Press the ▲ ▼  or  key to change ON or OFF, and 
press the ENTER key.

4. If you select ▲ ▼ON, press the  or  key to select a 
digit and press the ▲ or ▼ key to change the value, 
and then press the ENTER key.
Setting range: 2 seconds to 24 hours
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3.2.4 pH Calibration Interval Setting
This setting allows you to ensure calibration at a regular         
interval. When the set inteval (days) elapses after the        
previous calibration, ERROR No.0008 (Calibration cycle     
error)  is displayed.
This setting is possible only for CH1.

1. Press the SET key on the measurement screen to 
enter the pH calibration interval setting screen.

2. Press the ENTER key to enter the calibration inter-
val change screen.

3. Press the ▲ ▼  or  key to change ON or OFF, and 
press the ENTER key.

4. If you select ▲ ▼ON, press the  or  key to select a 
digit and press the ▲ or ▼ key to change the value, 
and then press the ENTER key.
Setting range: 1 to 999 days
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3.2.5 Sample ID Setting
If a sample ID is set here, it is recorded together with the 
measurement data at the data memory and it allows you 
to search data easily.
This setting applies for both of CH1 and CH2.

1. Press the SET key on the measurement screen, 
and press the ▲ or ▼ key to enter the sample ID 
setting screen.

2. Press the ENTER key to enter the sample ID 
change screen.

3. Press the ▲ ▼  or  key to select digit  and press the 
▲ or ▼ key to change value, and press the ENTER 
key.
Setting range: 0 to 9999
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3.2.6 ION Unit Setting
Select the unit of ion measurement between g/L and 
mol/L.
If you use different unit settings between calibration and 
measurement, you can not obtain correct measurement 
results. When you change the unit setting, perform 
calibration again.
This setting is possible only for CH1.

1. Press the SET key on the measurement screen, 
and press the ▲ or ▼ key to enter the ion unit set-
ting screen.

2. Press the ENTER key to enter the ion unit change 
screen.

3. Select the unit to g/L or mol/L, and press the 
ENTER key.



Chapter 3  Basic Operation  
3.2  Settings

24 HORIBA

3.2.7 ION Valency Setting
Select the valency of the ion to be measured.
If you use different ion valency settings between 
calibration and measurement, you can not obtain correct 
measurement results. When you change the ion valency 
setting, perform calibration again.
This setting is possible only for CH1.

1. Press the SET key on the measurement screen, 
and press the ▲ or ▼ key to enter the ion valency 
setting screen.

2. Press the ENTER key to enter the ion valency 
change screen.

3. Select the ion valency, and press the ENTER key.
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3.2.8 Conductivity Unit Setting
Select the unit of electric conductivity measurement      
among S/cm, S/m, and mS/cm FIX . When mS/cm FIX         
is selected, the unit is fixed to mS/cm.
This setting is possible only for CH2.

1. Press the SET key on the measurement screen, 
and press the ▲ or ▼ key to enter the conductivity 
unit setting screen.

2. Press the ENTER key to enter the conductivity unit 
change screen.

3. Press the ▲ ▼  or  key to select S/cm, S/m or mS/
cm FIX , and press the ENTER key.
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3.2.9 Conductivity  
Temperature Coefficient Setting

Set the coefficient used for temperature compensation in 
electric conductivity measurement (Input range: 0.00% 
to 10.00%). The default is 2.00%.
This setting is possible only for CH2.

1. Press the SET key on the measurement screen, 
and press the ▲ or ▼ key to enter the conductivity 
unit setting screen.

2. Press the ENTER key to enter the conductivity tem-
perature coefficient change screen.

3. Press the ▲ ▼  or  key to change ON or OFF, and 
press the ENTER key .

4. Press the ▲ ▼  or  key to select digit  and press the            
▲ or ▼ key to change value, and ENTER key.
Setting range: 0.00% to 10.00%
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3.2.10 Conductivity Cell Constant Setting
Set the cell constant of electrode (Setting range: 0.700 
to 1.300). When using a electrode for the instrument for 
the first time, set the cell constant written on the label of 
the electrode.
This setting is possible only for CH2.

1. Press the SET key on the measurement screen, 
and press the ▲ or ▼ key to enter the conductivity 
cell constant setting screen.

2. Press the ENTER key to enter the conductivity cell 
constant change screen.

When the ▲  or ▼  key is pressed, the display         
changes depending on the current unit setting.
  For the SI unit (S/m) 
    ×10 → ×100 → ×1000 → ×10 
  For the conventional units (S/cm, mS/cm FIX ) 
    ×0.1 → ×1 → ×10

3. Press the ENTER key.
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4. Press the ▲ ▼  or  key to select digit  and press the            
▲ or ▼ key to change value, and press the ENTER         
key.
Setting range: 0.700 to 1.300

3.2.11 Salinity Unit Setting
You can select the unit of salinity measurement between        
PPT and %.
This setting is possible only for CH2.

1. Press the SET key on the measurement screen, 
and press the ▲ or ▼ key to enter the salinity unit 
setting screen.

2. Press the ENTER key to enter the salinity unit 
change screen.

3. Press the ▲ ▼  or  key to select PPT or %, and 
press the ENTER key.
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3.2.12 Auto Printer Setting
You can set automatic printout when a printer is 
connected.
When this setting is ON, automatic printout is executed 
at the following occasions.
 ・You perform data memory during measurement.
 ・Calibration or check is completed in the calibration 

mode.
This setting applies for both of CH1 and CH2.

1. Press the SET key on the measurement screen, 
and press the ▲ or ▼ key to enter the auto printer 
setting screen.

2. Press the ENTER key to enter the auto printer set-
ting change screen.

3. Press the ▲ ▼  or  key to select ON or OFF, and 
press the ENTER key.
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3.2.13 Maintenance
The functions on the maintenance screen helps you to 
use the instrument in good conditions.

● LCD Check
You can check the LCD.

1. Press the SET key on the measurement screen, 
and press the ▲ or ▼ key to enter the maintenance 
screen.

2. Press the ENTER key to enter the maintenance 
item selecting screen.

3. Press ENTER key to indicate the all LCD.

4. Press the ENTER key to return to the maintenance 
item selecting screen.
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● Printer Test
You can check the printer connection and printout 
operation.

1. Press the SET key on the measurement screen, 
and press the ▲ or ▼ key to enter the maintenance 
screen.

2. Press the ENTER key to enter the maintenance 
item selecting screen.

3. Press the ▲ or ▼ key to enter the printer test 
screen.

4. Press the ENTER key to start the printing.
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5. Press the ENTER key to return to the printer test 
screen.

● Auto Power Off Setting
You can set ON/OFF of the auto power off function.
When this function is ON and no key operations are 
performed for the set period, the instrument is powered 
OFF automatically.

1. Press the SET key on the measurement screen, 
and press the ▲ or ▼ key to enter the maintenance 
screen.

2. Press the ENTER key to enter the maintenance 
item selecting screen.
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3. Press the ▲ or ▼ key to enter the auto power off 
setting screen.

4. Press the ENTER key to enter the auto power off 
change screen.

5. Press the ▲ ▼  or  key to change ON or OFF, and 
press the ENTER key.

6. P ▲ ▼ress the  or  key to select a digit and press 
the ▲ or ▼ key to change the value, and then press 
the ENTER key and press the ENTER key to return 
to the auto power off change screen.
Setting range: 1 to 30 minutes
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● Date Setting
Perform this operation when you use the instrument for 
the first time or replace the lithium batteries.

1. Press the SET key on the measurement screen, 
and press the ▲ or ▼ key to enter the maintenance 
screen.

2. Press the ENTER key to enter the maintenance 
item selecting screen.

3. Press the ▲ or ▼ key to enter the date setting 
screen.

4. Press the ENTER key to enter the year setting 
screen. Press the ▲  or ▼  key to select a digit and 
press the ▲ or ▼ key to change the value, and then 
press the ENTER key.
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5. P ▲ ▼ress the  or  key to select a digit and press 
the ▲ or ▼ key to change the value for month and 
day setting, and then press the ENTER key.

6. P ▲ ▼ress the  or  key to select a digit and press 
the ▲ or ▼ key to change the value for hour and 
minute setting, and press the ENTER key to return 
to the date setting screen.

● Memory Data Clearing
You can delete the memory data of the instrument.
This operation is irreversible. We recommend printing 
out or saving data into a PC ("3.1.5 Connecting the 
Personal Computer" P.15) before this operation.

1. Press the SET key on the measurement screen, 
and press the ▲ or ▼ key to enter the maintenance 
screen.
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2. Press the ENTER key to enter the maintenance 
item selecting screen.

3. Press the ▲ or ▼ key to enter the memory data 
clear screen.

4. Press the ENTER key to enter the memory data 
clear (Yes/No) screen.

5. Press the ▲ ▼  or  key to select Yes, and press          
ENTER key to delete the memory data.
When the deletion is completed, "End" is displayed.

6. Press the ENTER key to return to the memory data         
clear screen.
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● Calibration Data Clearing
You can delete the calibration data of pH, ion, 
conductivity, and salinity to initialize them.
Note that this operation is irreversible.

1. Press the SET key on the measurement screen, 
and press the ▲ or ▼ key to enter the maintenance 
screen.

2. Press the ENTER key to enter the maintenance 
item selecting screen.

3. Press the ▲ or ▼ key to enter the calibration data 
clear screen.
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4. Press the ▲ ▼ ENTER key and the  or  key to 
select the measurement item to be deleted.

5. Press the ENTER key to enter the calibration data 
deleting (Yes/No) screen.
(*Case of pH)

6. Press the ▲ ▼  or  key to select Yes, and press 
ENTER key to delete the calibration data.
When the deletion is completed, "End" is displayed. 

7. Press the ENTER key to return to the calibration        
data clear screen.
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● Number of Memory Data Display
The number of memory data saved in the instrument is 
displayed. You can store up to 999 data.

1. Press the SET key on the measurement screen, 
and press the ▲ or ▼ key to enter the maintenance 
screen.

2. Press the ENTER key to enter the maintenance 
item selecting screen.

3. Press the ▲ or ▼ key to enter the number of mem-
ory data display screen.

4. Press the ENTER key to display the number of the 
memory data currently saved in the instrument.
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5. Press the ENTER key to return to the number of         
memory data display screen.

● Temperature  Calibration
You can perform calibration of the temperature sensor of 
an electrode.
This setting is possible for both CH1 and the CH2.

1. Press the SET key on the measurement screen, 
and press the ▲ or ▼ key to enter the maintenance 
screen.

2. Press the ENTER key to enter the maintenance 
item selecting screen.
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3. Press the ▲ or ▼ key to enter the temperature cali-
bration screen.

4. Press the ENTER key to enter the temperature dis-
play value change screen.

5. P ▲ ▼ress the  or  key to select a digit and press 
the ▲ or ▼ key to change the value, and then press 
the ENTER key to return to the temperature calibra-
tion screen.
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● Setting Initialization
The settings are initialized.
Refer to "5.2 Default Settings" P.116 for default settings.

1. Press the SET key on the measurement screen, 
and press the ▲ or ▼ key to enter the maintenance 
screen.

2. Press the ENTER key to enter the maintenance 
item selecting screen.

3. Press the ▲ or ▼ key to enter the initializing set-
tings screen.

4. Press the ENTER key to enter the initializing set-
tings (Yes/No) screen.
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5. Press the ▲ ▼  or  key to select Yes, and press 
ENTER key to initialize the settings.
The initializing is complete when "End" is displayed. 

6. Press the ENTER key to return to the initializing set-         
tings screen.

● Password Setting
This function prevents an unauthorized person from 
tampering the date of measurement data, or operating 
accidentally to change settings, delete memory data, 
etc.

1. Press the SET key on the measurement screen, 
and press the ▲ or ▼ key to enter the maintenance 
screen.

2. Press the ENTER key to enter the maintenance 
item selecting screen.
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3. Press the ▲ or ▼ key to enter the password set-
tings screen.

4. Press the ENTER key to enter the password 
change screen.

5. Press the ▲ ▼  or  key to change ON or OFF, and 
press the ENTER key.

6. If you select ON, p ▲ ▼ress the  or  key to select a 
digit and press the ▲ or ▼ key to change the value, 
and then press the ENTER key and press the 
ENTER key to return to the password change 
screen. 
Setting range: 0000 to 9999

If this setting is ON, password entry is required when you power 
ON the instrument. Enter the password and press the ENTER 
key.

If you forget the password, contact HORIBA sales 
representative.
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3.3 Calibration

3.3.1 pH Calibration
Up to 5 points of pH calibration is possible.

● Repeatability Check of Calibration
After calibration is completed, immerse the electrode in 
the standard solution of pH7 and press the ENTER key 
to perform the repeatability check of calibration.
It is necessary to calibrate the standard solution of pH7 
in NIST or USA of the standard solution setting. This 
operation is valid only once after calibration.

● Calibration with NIST Standard Solution
It is possible to calibrate pH2, pH4, pH7, pH9, and pH12 
using NIST standard solutions.
In this manual, an example of 2 points calibration with 
the standard solutions of pH7 and pH4, which are used 
generally, is explained.
The calibration order is arbitrary. In this example, the 
procedures of calibration of pH7 are explained, and fol-
lowed by ones of pH4, but you can perform calibration in 
an order as you like.

1. Prepare the pH electrode. Wash the pH electrode 
with pure water (deionized), and wipe it off by filter 
paper or tissue paper.

2. Open the filler port of the internal solution. During 
the calibration, the filler port should be kept open.

3. Immerse the pH electrode in the standard solution 
of pH7 to calibrate the first point.
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4. Press the ▲ or ▼ key on the measurement screen 
to light up ACT for CH1.

5. Press the CAL key to enter the NIST calibration 
screen.

6. Wait for the instantaneous value to be stable and 
press the CAL key.
The HOLD indicator blinks until the reading 
stabilizes. When the reading stabilizes, the HOLD 
indicator lights up and the reading is held.

The  mark, which means that the pH7 
calibration is completed, is displayed on the screen.
 ・To stop calibration. 

Press the CAL key while the HOLD indicator 
blinks.

 ・To redo calibration. 
Press the CAL key again after the HOLD indicator 
lights up.
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7. Wash the pH electrode with pure water (deionized), 
and wipe it off by filter paper or tissue paper.

8. Immerse the pH electrode in the standard solution 
of pH4 to calibrate the second point.

9. Press the CAL key to display the instantaneous 
value. Wait for the instantaneous value to be stable 
and press the CAL key.
The HOLD indicator blinks until the reading 
stabilizes. When the reading stabilizes, the HOLD 
indicator lights up and the reading is held.

The  mark, which means that the pH4 
calibration is completed, is displayed on the screen.

10.To perform repeatability check of the calibration, 
immerse the pH electrode in the standard solution 
of pH7 and press the Enter key twice.
The measurement value of the pH7 standard solu-       
tion is displayed on the screen.

11.Press the MEAS key to return to the pH measure-
ment mode.

You can redo the calibration procedures of each standard solution 
while you in the same calibration mode. But if you go back to the 
measurement mode once and return to the calibration mode 
again, redoing calibration will erase the previous set of calibration. 
You have to perform the entire calibration procedures from the 
beginning in this case.



Chapter 3  Basic Operation  
3.3  Calibration

48 HORIBA

Electrode status
You can check the electrode status after calibration.

Display Description

,ERR

No display

Good condition.
lectrode sensitivityE : 93% to 100%

Blinks

lectrode sensitivityE : 90% to 93%
standard solutions are     

correct.
 ・Check that the 

 ・Wash the electrode.
" ● Washing electrodes" P.91

Lights up

lectrode sensitivityE : 85% to 90%
" ● ERROR No.0005 Span calibration    
ERROR (pH)" P.103

ERROR 
No.0004

It is the asymmetry potential error.
" ● ERROR No.0004 Zero calibration    
ERROR" P.102

ERROR 
No.0005

It is the sensitivity error.
" ● ERROR No.0005 Span calibration    
ERROR (pH)" P.103

● Calibration with USA Standard Solution
It is possible to calibrate pH2, pH4, pH7, pH10, and 
pH12 using USA standard solutions.
In this manual, an example of 2 points calibration with 
the standard solutions of pH7 and pH4, which are used 
generally, is explained.
The calibration order is arbitrary. In this example, the 
procedures of calibration of pH7 are explained, and fol-
lowed by ones of pH4, but you can perform calibration in 
an order as you like.

1. Prepare the pH electrode. Wash the pH electrode 
with pure water (deionized), and wipe it off by filter 
paper or tissue paper.
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2. Open the filler port of the internal solution. During 
the calibration, the filler port should be kept open.

3. Immerse the pH electrode in the standard solution 
of pH7 to calibrate the first point.

4. Press the ▲ or ▼ key on the measurement 
screen is displayed to light up ACT for CH1.

5. Press the CAL key to enter the USA calibration 
screen.

6. Check the stable indication value, and press the 
CAL key.
The HOLD indicator blinks until the reading 
stabilizes. When the reading stabilizes, the HOLD 
indicator lights up and the reading is held.

The  mark, which means that the pH7 
calibration is completed, is displayed on the screen.
 ・To stop calibration: 

Press the CAL key while the HOLD indicator 
blinks.
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 ・To redo calibration: 
Press the CAL key again after the HOLD indicator 
lights up.

7. Wash the pH electrode with pure water (deionized), 
and wipe it off by filter paper or tissue paper.

8. Immerse the pH electrode in the standard solution 
of pH4 to calibrate the second point.

9. Press the CAL key to display the instantaneous 
value. Wait for the instantaneous value to be stable 
and press the CAL key.
The HOLD indicator blinks until the reading 
stabilizes. When the reading stabilizes, the HOLD 
indicator lights up and the reading is held.

The  mark, which means that the pH4 
calibration is completed, is displayed on the screen.

10.To perform repeatability check of the calibration, 
immerse the pH electrode in the standard solution 
of pH7 and press the Enter key twice.
The measurement value of the pH7 standard solu-       
tion is displayed on the screen.

11.Press the MEAS key to return to the pH measure-
ment mode.

You can redo the calibration procedures of each standard solution 
while the calibration mode is continued. But if you go back to the 
measurement mode once and return to the calibration mode 
again, the calibration data are all cleared. You have to perform the 
entire calibration procedures from the beginning in this case.
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Electrode status
You can check the electrode status after calibration.

Display Description

,ERR

No display

Good condition.
lectrode sensitivityE : 93% to 100%

Blinks

lectrode sensitivityE : 90% to 93%
standard solutions are     

correct.
 ・Check that the 

 ・Wash the electrode.
" ● Washing electrodes" P.91

Lights up

lectrode sensitivityE : 85% to 90%
" ● ERROR No.0005 Span calibration 
ERROR (pH)" P.103

ERROR 
No.0004

It is the asymmetry potential error.
" ● ERROR No.0004 Zero calibration 
ERROR" P.102

ERROR 
No.0005

It is the sensitivity error.
" ● ERROR No.0005 Span calibration 
ERROR (pH)" P.103

● Calibration with CUST Screen
Up to 5 points calibration can be performed using 
desired standard solutions.

1. Prepare the pH electrode. Wash the pH electrode 
with pure water (deionized), and wipe it off by filter 
paper or tissue paper.

2. Open the filler port of the internal solution. During 
the calibration, the filler port should be kept open.

3. Immerse the pH electrode in the desired standard 
solution to calibrate the first point.
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4. Press the ▲ or ▼ key on the measurement screen 
to light up ACT for CH1.

5. Press the CAL key to enter the CUST calibration 
screen.

6. Press the ▲ ▼  or  key to select digit and press the 
▲ or ▼ key to change value, to set the value of the 
desired standard solution.

7. Check the stable indication value, and press the 
CAL key.
The HOLD indicator blinks until the reading 
stabilizes. When the reading stabilizes, the HOLD 
indicator lights up and the reading is held.

The  mark, which means that the first point 
calibration is completed, is displayed on the screen.
 ・To stop calibration: 

Press the CAL key while the HOLD indicator 
blinks.

 ・To redo calibration: 
Press the CAL key again after the HOLD indicator 
lights up.
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8. Wash the pH electrode with pure water (deionized), 
and wipe it off by filter paper or tissue paper.

9. Immerse the pH electrode in the standard solution 
of pH4 to calibrate the second point.

10.Press the ▲ or ▼ key to set the value of the 
random standard solution.

11.Press the CAL key to display the instantaneous 
value. Wait for the instantaneous value to be stable 
and press the CAL key.
The HOLD indicator blinks until the reading 
stabilizes. When the reading stabilizes, the HOLD 
indicator lights up and the reading is held.

The  mark, which means that the second point 
calibration is completed, is displayed on the screen.

12.As for calibration of the third and later points, 
perform the calibration from the step 7.

13.When the calibration is completed, press the MEAS 
key to return to the measurement mode.
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3.3.2 ION Calibration
Ion electrodes can measure ion concentrations. But, a 
skill is necessary for more accurate measurement.
Refer to the instruction manual of the electrode and the 
following descriptions.
Up to 5 points ion calibration is possible.

1. Addition of ionic strength conditioner to sample
The effect of the ionic strength may cause an error in 
measurement values. Adjust ionic strength by adding 
the designated reagent to the sample and standard 
solutions. And it will allow you to make accurate 
measurement.

2. pH effect of sample
The applicable pH range depends on the type and 
structure of the ion electrode. Check that the pH of each 
sample is within the applicable range. If the pH is out of 
the range, adjust the sample pH using the reagent that 
does not contain any ions to be measured or interfering.

3. Electric potential slope measured by ion mea-
surement method

Ion concentration measurement is affected by the 
temperature of solution to be measured in accordance 
with the Nerst formula. Also, no stirring will cause slow 
response, measurement failure in low concentrations, or 
the fluctuation of readings. Use a temperature controlled 
bath with a stirrer for standard solution calibration and 
sample measurement.
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4. Measurement of ion concentration
When a particular ion exist within the solution to be 
measured, the responsive membrane of an ion electrode 
generates an electric potential corresponding to the 
concentrations of the ion. The generated potential can 
be measured using an ion meter as the potential 
difference from the reference electrode.
With ion electrodes, the measured potential is generally 
proportional to logarithm of the ion activity in the 
measured solution,  and expressed in the following 
formula.

E=E0+(2.303RT/nF)logγC
E: Measured electric potential (V)
E0: Standard potential (V), determined according to 

the system. This includes the standard potential of 
the reference electrode and the liquid junction 
potential.

F: Faraday constant (96,480 Cmol-1)
R: General gas constant (8.314 JK-1mol-1)
T: Absolute temperature (K)
n: Ion charge
γ: Activity coefficient
C: Ion concentration (mol/L)

The above formula is called "Nernst’s equation" and is 
the basis for measuring ion concentrations using an ion 
electrode.
(2.303RT/nF), which is called the potential slope, incline, 
slope, or Nernst's factor, is the change in potential 
generated when the ion concentrations change by a 
factor of 10. This change in potential is called the 
potential slope, incline, slope, or Nernst's factor. 
According to the equation, if you determine the values of 
potential slope and E0 by calibrating the standard 
solutions, you can obtain the concentrations of the target 
ion by obtaining the potential difference, E of the ion 
electrode inside the measured solution.
In actual measurement, an ion electrode measures the 
ion concentrations, therefore, a linear relationship forms 
between the logarithm of ion concentrations and the 
electrode potential. Quantitative analysis using an ion 
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electrode requires either an ion meter that has an antilog 
calculation function, or the creation of a calibration curve 
using semilog graph paper.

Calibration curve for univalent positive ion electrode

P
ot

en
tia

l (
m

V
)

Potential slope

Ion concentration (mg/L)

Relationship between ion concentration and 
electric potential
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5. Interfering ions effect of sample
If sample measurement is not successful even after the 
countermeasures of 1 through 3 mentioned above, the 
sample may contain interfering ions.
How to reduce the effect of the interfering ion, contact 
HORIBA sales representative.

When (coexistence limit value) × (measurement ion 
concentration) is larger than (coexistence ion 
concentration), the effect of the interfering ion becomes 
small.

CAUTION

Harmful chemicals
Some ion electrodes are used with hazardous standard solutions. Handle them 
with care. 
If the internal solution comes in contact with the skin, wash it off immediately. If it 
gets into eyes, flush with plenty of water and then consult a doctor.
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● Information on Applicable Electrodes
(1) Ion electrode (single-pole type)

Electrode 
type

Model 
and ion 
types

① Measurement range
② pH allowable range*1

③ Electric potential 
slope*2

④ Temperature range

Interfering ion
Coexistence allowable 
limit*3

Applicable 
reference 
electrode and its 
internal liquid 
type*4

Solid 
mem-
brane

8001-
10C
Cyanide
(CN-)

① 0.03 mg/L to 2600 
mg/L CN-  

(10-1 to 10-6 mol/L 
CN-)

② pH12 to pH13  
(2.6 mg/L CN-1)

③ −59 mV
④ 0°C to 50°C

Cl-, F-, Br-, NO3
-, HCO3

-, 
SO4

2-, SO3
2- =10000,

S2O3
2-=1

I-=0.1
S2-, MnO4

-= Not 
applicable
(At 10-3 mol/L CN-)

2060A-10T, 
2565A-10T
3.33 mol/L KCl
(250 g/L 
potassium 
chloride)

8002-
10C
Chloride
(Cl-)

① 0.4 mg/L to 35000 
mg/L Cl-  
(1 to 10-5 mol/L Cl-)

② pH3 to pH11  
(350 mg/L Cl-)

③ −59 mV
④ 0°C to 50°C

NO3
-, F-, HCO3

-, SO4
2-, 

PO4
2-=1000

SCN-=0.3
MnO4

-=0.1
Br-=0.03
S2O3

2-, S2-, I-, Ag+, Hg2+= 
Not applicable
(At 10-3 mol/L Cl-)

2565A-10T
1 mol/L KNO3
(100 g/L 
Potassium 
nitrate)

8003-
10C
Sulfide
(S2-)

① 0.3 mg/L to 32000 
mg/L S2-  
(1 to 10-5 mol/L S2-)

② pH12 to pH14 
(3.2 mg/L S2-)

③ −29 mV
④ 0°C to 50°C

NO3
-, Br-=10000

I-, F-, Cl-, PO4
2-, SO4

2-

=1000
S2O3

2-=10
CN-= Not applicable
(At 10-4 mol/L S-)

2060A-10T, 
2565A-10T
3.33 mol/L KCl
(250 g/L 
potassium 
chloride)

8004-
10C
Iodide
(I-)

① 0.01 mg/L to 13000 
mg/L I-  
(10-1 to 10-7 mol/L I-)

② pH2 to pH11 
(1300 mg/L I-)

③ −59 mV
④ 0°C to 50°C

Cl-, F-, PO4
2-, SO4

2-

=10000,
Br-=1000
NO3

-=100
S2O3

2-=10
MnO4

-, S2-, CN-= Not 
applicable
(At 10-3 mol/L I-)

2060A-10T, 
2565A-10T
3.33 mol/L KCl
(250 g/L 
potassium 
chloride)
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Solid 
mem-
brane

8005-
10C
Bromide
(Br-)

① 0.8 mg/L to 80000 
mg/L Br-  
(1 to 10-5 mol/L Br-)

② pH1.5 to pH11.5 
(800 mg/L Br-)

③ −59 mV
④ 0°C to 50°C

F-, NO3
-, SO4

2-=1000
Cl-, PO4

2-=100
MnO4

-=1
S2O3

2-, S2-, I-, CN-= Not 
applicable
(At 10-3 mol/L Br-)

2065A-10T
1 mol/L KNO3
(100 g/L 
Potassium 
nitrate)

8006-
10C
Copper
(Cu2+)

① 0.06 mg/L to 6400 
mg/L Cu2+  
(10-1 to 10-6 mol/L 
Cu2+)

② pH2 to pH6 
(6.4 mg/L Cu2+)

③ 29 mV
④ 0°C to 50°C

Zn2+, Mg2+, NH4
+=10000

Ni2+, Na+=1000
Fe2+=0.1

2060A-10T, 
2565A-10T
3.33 mol/L KCl
(250 g/L 
potassium 
chloride)

8007-
10C
Cadmium
(Cd2+)

① 0.1 mg/L to 11000 
mg/L Cd2+  
(10-1 to 10-6 mol/L 
Cd2+)

② pH3 to pH8 
(11 mg/L Cd2+)

③ 29 mV
④ 0°C to 50°C

K+, Mg2+=100000
Zn2+, NH4

+=10000
Ni2+=1000
Cr3+, Fe2+=100
Fe3+=1
Pb2+=0.1
Cu2+, Hg2+, Ag2+= Not 
applicable

2060A-10T, 
2565A-10T
3.33 mol/L KCl
(250 g/L 
potassium 
chloride)

8008-
10C
Lead
(Pb2+)

① 2.0 mg/L to 20000 
mg/L Pb2+ (10-1 to 10-

5 mol/L Pb2+)
② pH4.5 to pH6.5 

(20 mg/L Pb2+)
③ 29 mV
④ 0°C to 50°C

NH4
+, K+=1000

Ni2+, Mg2+, Zn2+=100
Cd2+=10
Cr3+=1
Fe3+=0.01
Cu2+, Hg2+, Ag+, S2-= Not 
applicable

2565A-10T
1 mol/L KNO3
(100 g/L 
Potassium 
nitrate)

8009-
10C
Thiocya
nate
(SCN-)

① 0.6 mg/L to 5800 mg/
L SCN-  
(10-1 to 10-5 mol/L 
SCN-)

② pH2 to pH12 
(5.8 mg/L SCN-)

③ −59 mV
④ 0°C to 50°C

NO3
-, ClO4

-, SO4
2-=10000

Cl-=100
Br-=1
S2O3

2-, S2-, I-, CN-= Not 
applicable
(At 10-3 mol/L SCN-)

2565A-10T
1 mol/L KNO3
(100 g/L 
Potassium 
nitrate)

Electrode 
type

Model 
and ion 
types

① Measurement range
② pH allowable range*1

③ Electric potential 
slope*2

④ Temperature range

Interfering ion
Coexistence allowable 
limit*3

Applicable 
reference 
electrode and its 
internal liquid 
type*4
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Solid 
mem-
brane

8010-
10C
Fluoride
(F-)

① 0.02 mg/L to 19000 
mg/L F-  
(1 to 10-6 mol/L F-)

② pH4 to pH10 
(19 mg/L F-)

③ −59 mV
④ 0°C to 50°C

OH-=10 
Disturbance may occur 
due to the formation of 
complex when polyvalent 
ions such as Al3+, 
Fe3+coexist.

2060A-10T, 
2565A-10T
3.33 mol/L KCl
(250 g/L 
potassium 
chloride)

8011-
10C
Silver
(Ag+)

① 0.01 mg/L to 110000 
mg/L Ag+  
(1 to 10-7 mol/L Ag+)

② pH2 to pH10  
(1 mg/L Ag+)

③ 59 mV
④ 0°C to 50°C

Cu2+, Cd2+, Pb2+, Zn2+, 
Mg2+, Ca2+, Na+, 
K+=1000
Hg2+= Not applicable

2565A-10T
1 mol/L KNO3
(100 g/L 
Potassium 
nitrate)

Dia-
phragm

5002A-
10C
Ammonia
(NH3)

① 0.1 mg/L to 1000 mg/
L NH3 

② Adjust to pH12 or 
more.

③ −59 mV
④ 0°C to 50°C

Substances forming acidic 
or basic gases in alkali 
solutions of pH12 or 
higher.(volatile amines, 
etc.)

Because of the 
combination type 
ion electrode, the 
reference 
electrode is not 
reqiured.

Glass 1512A-
10C
Sodium
(Na+)

① 2.3 mg/L to 23000 
mg/L Na+  
(10 to 10-4 mol/L Na+)

② more than pH4.5 
(2300 mg/L Na+)

③ +59 mV
④ 0°C to 60°C

Ca2+=500
NH4

+=20
K+, Li+=10

2565A-10T
0.1 mol/L KCl 
(7.5 g/L 
potassium chlo-
ride) or Sample

Liquid 
mem-
brane

8201-
10C
Nitrate
(NO3

-)

① 0.62 mg/L to 62000 
mg/L NO3

-  
(1 to 10-5 mol/L NO3

-)
② pH3 to pH7 

(62 mg/L NO3
-)

③ −55 mV
④ 0°C to 50°C

SO4
2+=1000 以上

CH3COO-=300
F-=200
Cl-=40
NO2

-=3
Br-=2
I-=0.1
ClO4

-=0.03
(At 10-3 mol/L NO3

-)

2565A-10T
1 mol/L KCl
(75 g/L 
potassium 
chloride)

Electrode 
type

Model 
and ion 
types

① Measurement range
② pH allowable range*1

③ Electric potential 
slope*2

④ Temperature range

Interfering ion
Coexistence allowable 
limit*3

Applicable 
reference 
electrode and its 
internal liquid 
type*4
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Liquid 
mem-
brane

8202-
10C
Potassium
(K+)

① 0.04 mg/L to 39000 
mg/L K+  
(1 to 10-6 mol/L K+)

② pH5 to pH11  
(3.9 mg/L K+)

③ +58 mV
④ 0°C to 50°C

Li+, Na+, Mg2+, Ca2+, 
Sr2+, Ba2+= more than 
1000
NH4

+=70
Cs+=3
Rb+=0.4
(At 10-4 mol/L K+)

2565A-10T
3.33 mol/L NaCl
(200 g/L Sodium 
chloride)

8203-
10C
Calcium
(Ca2+)

① 0.40 mg/L to 40080 
mg/L Ca2+  
(1 to 10-5 mol/L Ca2+)

② pH5 to pH11  
(4.0 mg/L Ca2+)

③ +29 mV
④ 0°C to 50°C

Na+, K+, Ba+, NH4
+= more 

than 1000
Mg2+=1000
Mn2+=500
Co2+=350
Ni2+, Cu2+=70
Sr2+=50
Fe2+, Zn2+=1
Fe3+=0.1
(At 10-4 mol/L Ca2+)

2060A-10T
2565A-10T
3.33 mol/L KCl
(250 g/L 
potassium 
chloride)

Electrode 
type

Model 
and ion 
types

① Measurement range
② pH allowable range*1

③ Electric potential 
slope*2

④ Temperature range

Interfering ion
Coexistence allowable 
limit*3

Applicable 
reference 
electrode and its 
internal liquid 
type*4
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(2) Combination type ION electrodes
The combination type ion electrode are designed to allow its chip type 
ion electrode to be replaced easily. If you measure some of the ion 
species listed in the following table in addition to those included in the 
standard specifications, change the chip type ion electrode and the 
internal liquid in the reference part of the combination type ion 
electrode. These changes allows you to perform measurement un up 
to 5 ion species.
Each chip type ion electrode is available for purchase it is provided as 
one of the standard accessories. In accordance with the target ion 
species, select appropriate chip electrodes from the following table. 
The applicable temperature range is 0°C to 50°C for all the electrodes. 

Model and 
ion type

Applica-
ble chip
electrode 
type 
(quantity)

① Measurable range
② pH allowable range*1

③ Electric potential 
slope*2

Interfering ions and 
allowable limit for 
their coexistence*3

Reference 
electrode (outer 
cylinder) and 
internal liquid 
type*4

6560-10C
Chloride
Cl-

7660
(1 pc)

① 0.4 mg/L to 35000 mg/L 
Cl- (1 to 10-5 mol/L Cl-)

② pH3 to pH11  
(350 mg/L Cl-)

③ -59 mV

NO3
-, F-, HCO3

-, 
SO4

2-, PO4
2-= more 

than 1000
SCN-=0.3
MnO4

-=0.1
Br-=0.03
S2O3

2-, S2-, I-, Ag+, 
Hg2+= Not applicable
(At 10-3 mol/L Cl-)

1 mol/L KNO3
(100 g/L 
Potassium 
nitrate)

6561-10C
Fluoride
F-

7661
(1 pc)

① 0.02 mg/L to 19000 mg/
L F- (1 to 10-6 mol/L F-)

② pH4 to pH10  
(19 mg/L F-)

③ −59 mV

OH-=10
Disturbance may 
occur due to the 
formation of complex 
when polyvalent ions 
such as Al3+, Fe3+ 
coexist.

3.33 mol/L KCl
(250 g/L 
potassium 
chloride)

6581-10C
Nitrate
NO3

-

7681
(2 pcs)

① 0.62 mg/L to 62000 mg/
L NO3

-  
(1 to 10-5 mol/L NO3

-)
② pH3 to pH7  

(62 mg/L NO3
-)

③ −55 mV

SO4
2+= more than 

1000
CH3COO-=300
F-=200
Cl-=40
NO2

-=3
Br-=2
I-=0.1
ClO4

-=0.03
(At 10-3 mol/L NO3

-)

1 mol/L KCl
(100 g/L 
potassium 
chloride)
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*1: The allowable pH range for the value specified in the parentheses under the 
measurable ion concentration. (pH range slightly changes depending on the ion 
concentrations.)

*2: The change in electric potential at the electrode which occurs when the ion 
concentration increased by 10 times (25°C).

*3: When the concentration of interfering ions has exceeds the value which is obtained by 
multiplying the concentrations of the measured ions by the allowable coexistence limit, 
the electric potential at the electrode is affected by interfering ions and this makes 
measurement impossible.  
(The effect by the coexistence of interfering ions decreases as the allowable 
coexistence limit becomes larger or the concentrations of the measured ion become 
higher.)

*4: The internal liquid types are not limited to the solutions listed in the table. You may use 
other internal liquid so far as you have determined that its bleeding rarely interferes or 
affects the electric potential at the electrode and less frequently causes electric 
potential differences between the solutions.

6582-10C
Potassium
K+

7682
(2 pcs)

① 0.04 mg/L to 39000 mg/
L K+ (1 to 10-6 mol/L K+)

② pH5 to pH11  
(3.9 mg/L K+)

③ 58 mV

Li+, Na+, Mg2+, Ca2+, 
Sr2+, Ba2+= more 
than 1000
NH4

+=70
Cs+=3
Rb+=0.4
(At 10-4 mol/L K+)

3.33 mol/L NaCl
(200 g/L Sodium 
chloride)

6583-10C
Calcium
Ca2+

7683
(2 pcs)

① 0.40 mg/L to 40080 mg/
L Ca2+ 

 (1 to 10-5 mol/L Ca2+)
② pH5 to pH11  

(4.0 mg/L Ca2+)
③ 29 mV

Na+, K+, Ba+, NH4
+= 

more than 1000
Mg2+=1000
Mn2+=500
Co2+=350
Ni2+, Cu2+=70
Sr2+=50
Fe2+, Zn2+=1
Fe3+=0.1
(At 10-4 mol/L Ca2+)

3.33 mol/L KCl
(250 g/L 
potassium 
chloride)

Model and 
ion type

Applica-
ble chip
electrode 
type 
(quantity)

① Measurable range
② pH allowable range*1

③ Electric potential 
slope*2

Interfering ions and 
allowable limit for 
their coexistence*3

Reference 
electrode (outer 
cylinder) and 
internal liquid 
type*4
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1. Prepare the standard solution.  
Refer to "Electrode Instruction Manual" for the 
preparative method.

2. Calibrate the first point.  
Wash the ion electrode with pure water (deionized), 
and wipe it off by filter paper or tissue paper.

3. Immerse the ion electrode in the calibration 
standard solution of the first point.

4. Press the ▲ or ▼ key on the measurement screen 
to light up ACT for CH1.

5. Press the MODE key on the measurement screen 
to enter the ion measurement screen.

6. Press the CAL key on the ion measurement screen 
to enter the calibration screen.

7. Press the ▲ ▼  or  key to select digit  and press the 
▲ or ▼ key to change value, to set the value of the 
desired standard solution.

8. Wait for the instantaneous value to be stable and 
press the CAL key.
The HOLD indicator blinks until the reading 
stabilizes. When the reading stabilizes, the HOLD 
indicator lights up and the reading is held.
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The  mark, which means that the first point 
calibration is completed, is displayed on the screen.
 ・To stop calibration: 

Press the CAL key while the HOLD indicator 
blinks.

 ・To redo calibration: 
Press the CAL key again after the HOLD indicator 
lights up.

9. Wash the ion electrode with pure water (deionized), 
and wipe it off by filter paper or tissue paper.

10.Immerse the ion electrode in the calibration 
standard solution of the second point.

11.Press the CAL key on the ion measurement screen 
to enter the calibration screen.

12.Press the ▲ ▼  or  key to select digit  and press the 
▲ or ▼ key to change value, to set the value of the 
desired standard solution.

13.Press the CAL key to display the instantaneous 
value. Wait for the instantaneous value to be stable 
and press the CAL key.
The HOLD indicator blinks until the reading 
stabilizes. When the reading stabilizes, the HOLD 
indicator lights up and the reading is held.

The  mark, which means that the second point 
calibration is completed, is displayed on the screen.
 ・To stop calibration: 

Press the CAL key while the HOLD indicator 
blinks.

 ・To redo calibration: 
Press the CAL key again after the HOLD indicator 
lights up.
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14.As for calibration of the third to fifth point, perform 
the calibration from step 8.

3.3.3 Conductivity Calibration
The cell constant of the electrode may change according 
to the using conditions. The recommended calibration of 
the cell constant is approximately once a year. The 
calibration updates the cell constant to be appropriate 
for the current electrode.

1. Prepare the potassium chloride standard solution.  
Refer to "JIS K 0400" for the preparative method.

2. Wash the electrode with pure water (deionized), 
and wipe it off by filter paper or tissue paper.

3. Immerse the electrode in the potassium chloride 
standard solution of the second point.

4. Press the ▲ or ▼ key when the measurement 
screen is displayed to light up ACT for CH2.

5. Press the CAL key on the measurement screen is 
displayed to enter the calibration screen.

6. Press the ▲ ▼  or  key to select digit  and press the 
▲ or ▼ key to change value, to set the value of the 
desired standard solution.
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7. Check the stable indication value, and press the 
CAL key.
The HOLD indicator blinks until the reading 
stabilizes. When the reading stabilizes, the HOLD 
indicator lights up and the reading is held.

8. After the calibration is completed, press the MEAS 
key to return to the measurement screen.

3.3.4 Salinity Calibration
You can perform 1 point calibration using a salinity stan-         
dard solution.

1. Prepare the electrode.  
Wash the electrode with pure water (deionized),      
and wipe it off by filter paper or tissue paper.

2. Immerse the electrode in the desired standard 
solution used for calibration.

3. Press the ▲ or ▼ key when the measurement 
screen is displayed to light up ACT for CH2.

4. Press the MODE key on the measurement screen 
to enter the salt measurement screen.

5. Press the CAL key to enter the salinity calibration 
screen.
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6. Press the ▲ ▼  or  key to select digit  and press the 
▲ or ▼ key to change value, to set the value of the 
desired standard solution.

7. Check the stable indication value, and press the 
CAL key.
The HOLD indicator blinks until the reading 
stabilizes. When the reading stabilizes, the HOLD 
indicator lights up and the reading is held.

8. After the calibration is completed, press the MEAS 
key to return to the measurement screen.
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3.3.5 Calibration Value Printing
You can print out the data during calibration HOLD or 
calibration error.

1. Check the printer settings and that the printer is  
connected correctly. (Refer to "3.1.4 Connecting 
and Setting the Printer" P.14.)

2. Press the DATA key during calibration HOLD or 
calibration error. The currently displayed data is　
printed out. Printing examples are shown below.

● Printing at 

①

③
④

⑤

⑥

② ① Instrument model

② Serial number

③ Electrode status

④ Asymmetry potential

⑤ Sensitivity

⑥ Calibration data

pH calibration

● Printing at ION calibration

①

③
④

⑥

②

⑤

① Instrument model

② Serial number

③ Electrode status

④ Asymmetry potential

⑤ Sensitivity

⑥ Calibration data
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● Printing at 

①

③

④

① Instrument model

② Serial number

③ Cell constant

④ Calibration data

②

COND calibration

● Printing at salinity calibration

①

③

④

① Instrument model

② Serial number

③ Calibration coefficient

④ Calibration data

②
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3.4 Measurement

3.4.1 Measurement Value Hold
The instrument can hold the measurement value 
automatically when it judges that the value is stable.
Press the MEAS key when the instantaneous value is 
displayed in the instantaneous measurement, and the 
HOLD indicator blinks. Then, when the value is stable, 
the HOLD indicator lights up and the value is held. 
To cancel the HOLD state or to stop the stability 
judgment (HOLD blinking), press the MEAS key again.

● Stabilization Criteria
pH measurement: 

pH change in 10 seconds: within ±0.017 pH  
(converted to 25°C)

ORP and ion measurements: 
Potential change in 10 seconds: within ±1 mV

Conductivity, resistivity, salinity, and TDS measurements: 
Display change in 10 seconds: within ±3 digit

Temperature measurement: 
Temperature change in 10 seconds: within ±2°C
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3.4.2 Measurement Items Changing
When the MODE key is pressed, measurement item can        
be changed in the channel where ACT is lit.

● CH1

pH measurement

ORP measurement
(mV)

MODE key

MODE key

ION measurement
(mV)

ORP measurement
(relative mV)

CAL key

MODE key

● CH2

COND measurement

MODE key

Resistivity measurement

MODE key

Salinity measurement

MODE key

TDS measurement

MODE key
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3.4.3 Auto Data Memory
The instrument can perform data memory automatically 
at a regular interval. Refer to "3.2.3 Auto Data Memory 
Setting" P.20 for the setting operations. 
If the auto power off setting is ON, it is temporarily OFF 
while this function is active.

1. After the interval setting is completed, press the 
MEAS key to return to the measurement screen. 
"Auto LOG" is displayed on the screen.

2. Press the ENTER key. 
 "Auto LOGGING" is displayed on the screen, and 
the auto data memory function starts.

3. To stop the auto data memory, press the ENTER 
key.

 ・Do not power ON/OFF while the auto data memory function 
works.  
It may damage the reliability of the memory data.

 ・Only the POWER, ENTER, and the ▲ or ▼ keys are possible 
while the auto data memory function works.

 ・The actual date of memory may have the difference of ±1 
second from the time calculated based on the interval setting.

 ・When the number of memory data exceeds 999, data memory 
is stopped and ERROR No.0010 is displayed.
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3.4.4 Measurement Value Printing
You can print out measurement values or the HOLD 
value.
When the automatic printout setting is ON, automatic 
printout is executed at the following occasions.
 ・You perform data memory during measurement.
 ・Calibration or check is completed in the calibration       

mode.

1. Check that the printer settings and connection are 
correctly. (Refer to "3.1.4 Connecting and Setting 
the Printer" P.14.)

2. Press the ▼  key in the measurement mode or 
HOLD state. The currently displayed measurement 
value is printed out. Printing examples are shown 
below.

● pH measurement mode

①

②
③
④
⑤

⑥
⑦

⑧

① HOLD condition
At HOLD: AUTO
Instant value: INST

② Temperature 
compensation setting
At Manual mode: MTC
At Auto mode: ATC

③ Sample ID

④ Instrument model

⑤ Serial number

⑥ Electrode status

⑦ Asymmetry potential

⑧ Sensitivity
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● mV measurement mode

①

③
④
⑤
⑥

②

① mV status
Absolute mV: ABS
Relative mV: REL

② HOLD condition
At HOLD: AUTO
Instant value: INST

③ Temperature 
compensation setting
At Manual mode: MTC
At Auto mode: ATC

④ Sample ID

⑤ Instrument model

⑥ Serial number

● ION measurement mode

①

②
③
④
⑤
⑥
⑦

⑧

① HOLD condition
At HOLD: AUTO
Instant value: INST

② Temperature 
compensation setting
At Manual mode: MTC
At Auto mode: ATC

③ Sample ID

④ Instrument model

⑤ Serial number

⑥ Electrode status

⑦ Asymmetry potential

⑧ Sensitivity
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● Conductivity measurement mode

①

②
③
④
⑤

⑥
⑦

① HOLD condition
At HOLD: AUTO
Instant value: INST

② Temperature 
compensation setting
At Manual mode: MTC
At Auto mode: ATC

③ Sample ID

④ Instrument model

⑤ Serial number

⑥ Cell constant

⑦ Temperature coefficient

● S

①

②
③
④
⑤
⑥
⑦

① HOLD condition
At HOLD: AUTO
Instant value: INST

② Temperature 
compensation setting
At Manual mode: MTC
At Auto mode: ATC

③ Sample ID

④ Instrument model

⑤ Serial number

⑥ Calibration coefficient

⑦ Temperature coefficient

alinity measurement mode
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● TDS measurement mode

①

②
③
④
⑤
⑥

① HOLD condition
At HOLD: AUTO
Instant value: INST

② Temperature 
compensation setting
At Manual mode: MTC
At Auto mode: ATC

③ Sample ID

④ Instrument model

⑤ Serial number

⑥ Temperature coefficient

● Resistivity measurement mode

①

②
③
④
⑤
⑥

① HOLD condition
At HOLD: AUTO
Instant value: INST

② Temperature 
compensation setting
At Manual mode: MTC
At Auto mode: ATC

③ Sample ID

④ Instrument model

⑤ Serial number

⑥ Temperature coefficient
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3.5 Data Operation

3.5.1 Data Memory of Measurement Value
Measurement data can be stored into the instrument 
memory.
Refer to "3.4.3 Auto Data Memory" P.73 for automatic 
data memory.

1. Press the DATA key to enter the data operation 
screen.

2. Press the ENTER key to enter the data memory 
screen. 
The measurement value and "IN" are alternately 
displayed.

3. Press the ENTER key.
The measurement data is stored into the memory.
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3.5.2 Memory Data Display
The memory data can be displayed on the screen.

1. Press the DATA key to enter the data operation 
mode.

2. Press the ▲ or ▼ key to enter the memory data dis-
play screen.

3. The latest data is displayed.

4. Press the ▲ ▼  or  key to switch between date 
display and DATA No/ID No. display. Press the ▲ 
or ▼ key to search past data.
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3.5.3 Memory Data Printing
The memory data can be printed out.

1. Display the memory data referring to "3.5.2 Memory 
Data Display" P.79.

2. Press the ENTER key.
The displayed measurement data is printed out.

● pH measurement mode

①

③
④
⑤

⑦

① Memory number

② HOLD condition
At HOLD: AUTO
Instant value: INST

③ Temperature 
compensation setting
At Manual mode: MTC
At Auto mode: ATC

④ Sample ID

⑤ Instrument model

⑥ Serial number

⑦ Electrode status

②

⑥
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● mV measurement mode

①

④
⑤
⑥

① Memory number

② mV status
Absolute mV: ABS
Relative mV: REL

③ HOLD condition
At HOLD: AUTO
Instant value: INST

④ Temperature 
compensation setting
At Manual mode: MTC
At Auto mode: ATC

⑤ Sample ID

⑥ Instrument model

⑦ Serial number

③

⑦

②

● ION measurement mode

①

③
④
⑤

⑦

① Memory number

② HOLD condition
At HOLD: AUTO
Instant value: INST

③ Temperature 
compensation setting
At Manual mode: MTC
At Auto mode: ATC

④ Sample ID

⑤ Instrument model

⑥ Serial number

⑦ Electrode status

②

⑥
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3.5.4 Calibration History Display

● pH calibration history display

1. Press the DATA key to enter the data operation 
screen.

2. Press the ▲ or ▼ key to enter the calibration 
history display screen.

3. Press the ENTER key. 
The asymmetry potential of the latest calibration      
data is displayed.

4. Press ▲ ▼the  or  key to display the sensitivity and 
the data of the third point or later.
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When the electrode sensitivity is 90% to 93%, "Check" is dis-
played instead of "Good". When the sensitivity is 85% to 90%, 
"bAd" is displayed. 
Refer to " Electrode status" P.48.

●  ION calibration history display

1. Press the DATA key to enter the data operation 
mode.

2. Press the ▲ or ▼ key to enter the calibration 
history display screen.

3. Press the ENTER key. 
The asymmetry potential of the latest calibration      
data is displayed.
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4. Press ▲ ▼the  or  key to display the sensitivity and 
the data of the third point or later.

3.5.5 Calibration History Printing
The calibration history can be printed out for each 
measurement item.

1. Check the printer settings and that the printer is  
connected correctly. (Refer to "3.1.4 Connecting 
and Setting the Printer" P.14.)

2. Refer to "3.5.4 Calibration History Display" P.82 to 
display the calibration history.

3. Press the ENTER key.
The displayed measurement data is printed out.

● pH check data (without check data)

①

⑤

① Instrument model

② Serial number

③ Electrode state

④ Asymmetry potential

⑤ Sensitivity

⑥ Calibration data

④

②
③

⑥
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● pH calibration history (with check data)

①

⑤

① Instrument model

② Serial number

③ Electrode state

④ Asymmetry potential

⑤ Sensitivity

⑥ Check value of repeatability

⑦ Calibration data

④

②
③

⑦

⑥

● ION 

①

⑤

① Instrument model

② Serial number

③ Electrode state

④ Asymmetry potential

⑤ Sensitivity

⑥ Calibration data

④

②
③

⑥

calibration history
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3.5.6 pH Check History Display
The pH check history can be printed out.

●Calibration Repeatability check
1. Press the DATA key to enter the data operation 

screen.

2. Press the ▲ or ▼ key to enter the pH check history 
display screen.

3. Press the ENTER key. 
The repeatability of the latest check data is 
displayed.
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3.5.7 pH Check Data Printing
The pH check history can be printed out.

1. Check that the printer settings and that the is con-
nection are correctly. (Refer to "3.1.4 Connecting 
and Setting the Printer" P.14)

2. Display the memory data referring to "3.5.6 pH 
Check History Display" P.86.

3. Press the ENTER key.
The displayed measurement data is printed out.

①
① Instrument model

② Serial number

③ Check value of  
repeatability

④ Temperature 
compensation setting
At Manual mode: MTC
At Auto mode: ATC.④

②

③
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Chapter 4 Maintenance and 
Troubleshooting

This chapter explains the daily maintenance operations 
and error messages.
Daily maintenance is vital in assuring accurate 
measurement and preventing breakage from occurring. 
If electrode maintenance is neglected, it may cause 
various problems and erroneous measurements. This 
instrument is equipped with a convenient error message 
function. If an error message appears, be sure to take 
appropriate countermeasures.

4.1 pH (ORP) Electrode Maintenance

Maintain the electrodes by referring to the following 
information or to the operation manuals of the 
electrodes.

As an example, the maintenance operations of pH 
electrodes (9615-10D) are described below. 
Maintain ORP electrodes in the same manner.

CAUTION

Broken glass
Broken glass may cause injury.
The outer tube and tip of an electrode are made of glass.
Handle them with care.
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● Maintenance after daily use
After making measurements, wash the electrode using 
pure water (deionized), wipe off water from the electrode 
with filter or tissue paper, and store it with its cap placed 
on.

● Long-term storage

When an electrode is not to be used for a long period of 
time, store it after performing the following procedure. 
Also, exchange the internal solution every 3 to 6 months, 
using the steps explained below.

1. Disconnect the electrode from the instrument.

2. Detach

Knurled nut

(1) Loosen

Protective cap

(2) Remove

 the protective cap from the electrode.

3. Open the internal solution filler port, then use a 
dropper to remove the internal solution.

CAUTION

Harmful chemicals
The internal solution of an electrodes is highly concentrated potassium chloride 
(3.33 mol/L KCl).
If the internal solution comes in contact with the skin, wash it off immediately. If it 
gets into eyes, flush with plenty of water and then consult a doctor.
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4. Fill the electrode with new internal solution (model 
300), until it nears the filler port.

Up to here

5. Wash the tip of the electrode well with pure water 
(deionized) and wipe it with filter or tissue paper.

6. If the inside of the protective cap is dry, wash the 
inside with pure water (deionized). After shaking out 
the water, fill the cap with enough pure water 
(deionized) to soak the sponge.

If the inside the protective cap of an electrode dries out and the 
electrode is not used for a long period of time, the response speed 
of the electrode may slow and its sensitivity may decrease.
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● Washing electrodes
If the tip of the pH electrode is extremely dirty, response 
speed may become slow and it may cause errors in 
measurement value.
If the electrode is so dirty that it cannot be cleaned by 
rinsing with pure water (deionized), wash the electrode 
using the methods below depending the dirt.

General dirt & oily grime
Wipe the dirt/grime off using cotton gauze absorbed with  
neutral detergent.

Inorganic grime
Rinse the tip using a hydrochloric acid solution of 
approximately 1 mol/L or a wash solution (model 220).
Be sure not to soak the electrode in strong acid for a 
long period of time.
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4.2 ION Electrode Maintenance

Refer to the electrode operation manuals for the mainte-        
nance operations of each electrode.

● Ion electrodes

Ion to be 
measured Ion type Slope(*) Measurement 

range

Elect-
rode 

model

Compati
ble tip 
model

Internal solution

Potassium
K+ 

+1 +58 mV 0.04 to 39,000 
mg/L 

6582 
-10C

7682 3.33 mol/L 
NaCl

Calcium
Ca2+ 

+2 +29 mV 0.40 to 40,080 
mg/L 

6583 
-10C 

7683 3.33 mol/L  
KCl (model 300)

Chloride
CI- 

−1 −59 mV 0.4 to 35,000 
mg/L 

6560 
-10C 

7660 1 mol/L 
KNO3

Fluoride
F- 

−1 −59 mV 0.02 to 19,000 
mg/L 

6561 
-10C 

7661 3.33 mol/L 
KCl (model 300)

Nitrate

3NO - 
−1 −55 mV 0.62 to 62,000 

mg/L 
6581 
-10C 

7681 1 mol/L 
KCl

Ammonia
NH3 

+1 −59 mV 0.1 to 1,000 
mg/L 

5002A 
-10C

Included inter-
nal solution 
NH4Cl

(*):
Change in the electric potential of the electrode (25ºC) 
when the ion concentration is changed by a factor of 10.

The above electrodes are subject to change without notice.

The maintenance operations of the ion electrodes listed 
in the above table are describes below.
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● Before use 
Before using an electrode, condition the electrode 
according to the following table to prepare it for 
measurement.

Ion electrode Conditioning agent Time

Cl- ion electrode 100 mg/L Cl- standard solution Approx. 
10 min

F- ion electrode Deionized water Approx. 
10 min

3NO - ion electrode 1 mol/L potassium nitrate solution 
(100 g/L KNO3)

2 h to 3 h

K+ ion electrode 0.1 mol/L potassium chloride 
solution (7.5 g/L KCl)

Approx. 12 h

2+Ca  ion electrode Tap water Approx. 3 h

NH3 ammonia electrode No conditioning

● Short-term storage 
Immerse electrode in the following solutions, when they 
are to be stored for up to one day and then reused.

Ion electrode Storage solution

Cl- ion electrode Deionized water

F- ion electrode

3NO - ion electrode 1 mol/L potassium nitrate solution (100 g/L 
KNO3)

K+ ion electrode 0.1 mol/L potassium chloride solution (7.5 
g/L KCl)

Ca2+ ion electrode Tap water

NH3 ammonia electrode 0.01 mol/L ammonium chloride solution
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4.2.1 65XX-10C Electrode Maintenance
Refer to the electrode operation manuals for the 
maintenance of other electrode models.

● Long-term storage

1. Remove the tip electrode from the combination 
electrode and put on the rubber cap. 

2. Put on the electrode protective cap.  
(Do not put water in the electrode protective cap 
and make sure it is dry.)

3. Store both the tip electrode and the combined 
electrode in dry condition. 

4. To reuse the electrodes, start with the operations 
explained in " ● Before use" P.93 above.

● Daily maintenance
When an electrode is not used for many hours, the inter-
nal solution in the electrode outer tube may be 
contaminated with samples, or diluted with water. 
Replace the internal solution in the electrode outer tube 
once a week or once a month in the following steps.

1. Unplug the rubber stopper from the internal solution 
filler port, and then turn the electrode upside down 
and remove the internal solution using a dropper.

2. Use a dropper to fill the electrode outer tube with 
the specified internal solution.

The ideal amount of internal solution discharge is only a 
tiny bit from the liquid junction. If the amount of liquid 
flowing out is extremely small, the electric potential of 
the reference electrode will not stabilize or will be 
affected by a stirrer. In such cases, perform the following 
operations to let the standard solution seep out from the 
liquid junction.
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Internal solution discharge operations

1. Remove the protective tube from the combination 
electrode, and mount the rubber cap on the tip type 
ion electrode.

2. Unplug the rubber stopper from the standard 
solution filler port on the top of the electrode.

3. Stand the electrode vertically on a desk or other 
horizontal surface, with the bottom of the electrode 
(the side with the rubber cap) facing down. Push the 
electrode down two or three times to let the internal 
solution seep out through the liquid junction. 

Rubber cap

Liquid junction part 

Filling internal solution (inner tube)
The inner tube of the electrode is of an air-tight structure 
that allows almost no outflow. Replace the internal 
solution in the inner tube, however, when the internal 
solution reduces less than half after a long period of use.
(The frequency of internal solution filling is once a year 
under normal use. It depends on the use and storage 
conditions.)

To fill the internal solution in the inner tube, you have to 
disassemble the electrode.  
Take extra care for handling the electrode. 
Requirements: A dropper, model 330 gel internal 
solution, the internal solution of the electrode.
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Filling the electrode: disassembly procedure

1. Remove the protective tube from the combination 
electrode, and mount the rubber cap on the tip type 
ion electrode.

2. Unplug the rubber stopper from the internal solution 
(outer tube) filler port, and remove the internal 
solution using a dropper.

3. Screw the electrode cap by hand and pull it 5 cm to 
10 cm toward the electrode connector side.

4. Hold the electrode cap and push to stand the 
electrode vertically on a desk or other horizontal 
surface, and remove the internal body 1 of the 
electrode.

5. Move the silicon tube of the internal body 1 
downward to expose the internal solution filler port 
(inner tube).

6. Use a dropper to fill the electrode inner tube with 
the gel internal solution (model 330) until the 
solution nears the filler port of the inner tube.
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Filling the electrode: assembly

1. Return the silicon tube to the original position to 
seal the internal solution filler port (inner tube).
Make sure that the filler port is completely sealed.

2. If the bodies 1 or 2 or the liquid junction are dirty, 
wash them with pure water (deionized).

3. Insert the body 1 into the body 2.
Make sure that the O-ring is securely sealed.

4. Return the spring to the top of body 1.

5. Hold the rubber sleeve in place by hand, then twist 
the electrode protective cap at 90° and fit the rubber 
sleeve into the electrode protective cap.

6. Adjust the HORIBA logo on the electrode protective 
cap and the filling port of the outer tube face in the 
same direction and fit the cap into the body 2.

7. Twist the rubber sleeve at 90° and hold it in place.

8. Use a dropper to fill the electrode with the specified 
internal solution.

9. Make the internal solution seep out from the liquid 
junction referring to " ● Daily maintenance" P.94.

10.Store the electrode referring to " ● Short-term 
storage" P.93.



Cable

Connector cover

Electrode connector 

O-ring

Silicon tube 

Rubber seal of internal 
solution filler port 
(internal cylinder)

Body 1

Rubber cap

Rubber seal of 
internal solution 
filler port 
(external cylinder)

Rubber sleeve

Electrode cap

Spring

Body 2

Tip-type 
ion electrode
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4.3 Conductivity Electrode Maintenance

Refer to the electrode operation manuals for the mainte-
nance operations of each electrode.

Long-term storage
When an electrode will not be used for a long period of 
time, store it after performing the following procedures. 
Also, perform the maintenance of the electrode every 3 
to 6 months.

1. Disconnect the electrode from the instrument.

2. Use pure water to wash away any sample 
solution that may be adhered to the electrode.

3. Wash the inside of the electrode protective cap 
with pure water, then, after shaking out the 
water, fill the cap with enough pure water to 
soak the sponge.

4. Place the electrode protective cap on the 
electrode.
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4.4 Troubleshooting

This instrument is equipped with a simple error-message 
function to notify the operator that an operation error or 
problem with the equipment has occurred. Errors or 
other problems that occur in the measurement mode are 
announced by an "ERROR No." appearing in the upper 
lefthand corner of the screen.

4.4.1 Error Message Chart

ERROR 
No. Message Definition

0001 Memory ERROR Data cannot be read from or written to 
the internal memory.

0003 Unstable reading 
ERROR

The electric potential does not stabilize 
within three minutes.

0004 Zero calibration 
ERROR

The asymmetry potential of the electrode 
is outside the range of ±45 mV.

0005 Span calibration 
ERROR

pH: The electrode sensitivity is not within 
the range from 85% to 105% for the 
theoretical sensitivity.
ION: the slope is inverse.

0007 Buffer uncertain The standard solution can not be 
identified automatically.

0008 Please calibrate The actual calibration interval exceeds 
the calibration cycle setting.

0009 Printer 
communication 
ERROR

There is a problem with the printer com-
munication.

0010 Data memory over The number of the memory data 
exceeds the limit of the memory.

0011 Cell constant out of 
range

The cCOND: ell constant is out of the 
automatic calculation range.

000E Key operation 
ERROR

Key operation is invalid.
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● ERROR No.0001 Memory ERROR

Definition
Data cannot be read from or written to the internal 
memory.

Cause Countermeasure

The instrument 
does not start 
properly due to 
noise or other at 
power ON.

Disconnect and reconnect the AC 
adapter, and press the ON/OFF key 10 
seconds later. 
If the same error occurs again after the 
countermeasure is performed, contact 
HORIBA sales representative.

The internal IC is 
defective.

Contact HORIBA sales representative.

● ERROR No.0003 Unstable reading ERROR

Definition
The electric potential does not stabilize within three 
minutes.

Cause Countermeasure

This is caused by 
the effect of the 
sample solution 
The sample solu-
tion is pure water or 
other solution with 
low conductivity, or 
the pH concentra-
tion or temperature 
change.

Press the MEAS key again while “HOLD” 
blinks or lights up, to measure the sample 
using instantaneous value measurement.

The electrode is 
dirty.

Wash the electrode.

The electrode is 
cracked.

Replace the electrode.

The responsive 
glass membrane of 
the electrode has 
been dry for a long 
time.

Soak the membrane (on the electrode) in 
pure water (deionized) for 24 hours.
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● ERROR No.0004 Zero calibration ERROR

Definition
The asymmetry potential of the electrode is outside the        
range of ±45 mV.

Cause Countermeasure

The electrode is 
dirty.

Wash the electrode.

The electrode is 
cracked.

Replace the electrode.

The standard solu-
tion concentration is 
fluctuating.

Replace the internal solution in the refer-
ence electrode.

The electrode is not 
connected correctly.

Connect the electrode correctly.

Electrode is not sub-
merged deeply 
enough to cover ref-
erence junction.

Immerse the electrode in the sample, to at 
least 3 cm beyond the electrode tip.

There is problem 
with the standard 
buffers.

Use new standard solution.

The temperature of 
the sample solution 
is fluctuating.

Measure after the sample solution tem-
perature stabilizes.

Cause Countermeasure



Chapter 4  Maintenance and Troubleshooting     
4.4  Troubleshooting  

F-74BW 103

● ERROR No.0005 Span calibration ERROR (pH)

Definition
The electrode sensitivity is not within the range from 
85% to 105% for the theoretical sensitivity.

Cause Countermeasure

The electrode is 
dirty.

Wash the electrode.

The electrode is 
cracked.

Replace the electrode.

Calibration was not 
performed correctly.

Redo the calibration correctly.

There is a problem 
with the standard 
solution.

Prepare new standard solutions.

The electrode is not 
connected correctly.

Connect the electrode correctly.

Electrode is not sub-
merged deeply 
enough to cover ref-
erence junction.

Immerse the electrode in the sample, to at 
least 3 cm beyond the electrode tip.
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● ERROR No.0007 Buffer uncertain

Definition
The standard solution can not be identified 
automatically. After performing the countermeasures 
below, perform calibration again from the beginning.

Cause Countermeasure

There is a problem 
with the standard 
solution.

Prepare new standard solution.

There is a problem 
with the standard 
solution setting.

Match the regulation type (NIST, USA) of 
standard solutions between the settings 
and the actuals.

The responsive 
membrane is dry or 
dirty.

Measure after cleaning the responsive 
membrane and soaking it in pure water for 
24 hours.

Reference internal 
solution is poor or 
dirty.

Replace the internal solution with new 
solution.

The responsive 
membrane is dam-
aged or worn out.

Replace the electrode.

● ERROR No.0008 Please calibrate

Definition
The actual calibration interval exceeds the calibration 
cycle setting.

Cause Countermeasure

It exceeds setting 
days of the 
calibration cycle.

Perform calibration.
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● ERROR No.0009 Printer communication ERROR

Definition
There is a problem with the printer communication.

Power OFF the instrument and perform the 
countermeasures below, and then power ON again.

Cause Countermeasure

There is a problem 
with the printer unit 
connection.

Check the printer connection, and con-
nect the instrument and printer again.

The printer is 
defective.

Replace the printer.
If the same error occurs again after the 
countermeasure is performed, contact 
HORIBA sales representative.

● ERROR No.0010 Data memory over

Definition
The number of the memory data exceeds the limit of the 
memory.

Cause Countermeasure

Memory over Check the contents of the memory data, 
and delete unnecessary data.
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● ERROR No.0011 Cell constant out of range

Definition
The cell constant is out of the automatic calculation 
range.

Cause Countermeasure

COND electrode is at 
the end of the useful 
life.

Replace the electrode.

Improper standard 
solution

Prepare new standard solution.

● ERROR No.000E Key operation ERROR

Definition
Key operation is invalid.

Cause Countermeasure

Loose connection or 
breaking of keys

Disconnect and reconnect the AC 
adapter, and press the ON/OFF key 10 
seconds later. 
If the same error occurs again after the 
countermeasure is performed, contact 
HORIBA sales representative.
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4.4.2 More Troubleshooting
This section describes the countermeasures for the 
troubles that are not indicated by ERROR messages.

● The indicated value fluctuates

When there is a problem with the electrode.

Cause Countermeasure

The responsive 
membrane is dry or 
dirty.

Wash the responsive membrane.

The responsive 
membrane is dam-
aged or worn out.

Replace the electrode.

There are air bub-
bles on the elec-
trode.

Shake the electrode to remove the air 
bubbles.

There is no stan-
dard solution 
remaining.

Fill the electrode with new standard solu-
tion, as noted in the electrode 
operation manual.

The wrong stan-
dard solution is 
being used.

Use the correct standard solution.

When there is a problem with the instrument

Cause Countermeasure

There is a motor or 
other device caus-
ing electrical inter-
ference.

Measure at a place where no influence 
from induction is given.
Ground all AC-powered equipment

The electrode is 
not connected cor-
rectly.

Connect the electrode correctly.
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When there is a problem in the sample

Cause Countermeasure

The liquid junction 
is not immersed in 
the sample solu-
tion.

Immerse the electrode in the sample solu-
tion up until the liquid junction.

Caused by the 
effects of the sam-
ple.

Judge by measuring with a stable stan-
dard solution.
Contact HORIBA sales representative.

● The response is slow.

Cause Countermeasure

Caused by the 
effects of the sam-
ple.

Response time may slow down, depend-
ing on the properties of the sample solu-
tion. 
Contact HORIBA sales representative.

Wash the respon-
sive membrane.

Wash the responsive membrane.

The responsive 
membrane is dam-
aged or worn out.

Replace the electrode.

There is a problem 
with the standard 
solution.

Fill the electrode with new standard solu-
tion, as noted in the electrode 
operation manual.
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● The indicated value does not change/No response.

Cause Countermeasure

Key operation is 
invalid.

Disconnect and reconnect the AC 
adapter, and press the ON/OFF key 10 
seconds later. 
If the same error occurs again, seek 
repairs at contact HORIBA sales 
representative.

The electrode con-
nector is not 
attached correctly.

Turn the power OFF, then turn it back ON 
again.

The electrode is 
defective. (The 
responsive mem-
brane is cracked.)

Replace the electrode.

The pH meter is 
defective.

Contact HORIBA sales representative.

● The details when the AC adapter is disconnected.

Cause Countermeasure

No lithium battery 
is set.

ithium batterySet the l  (CR2032).

The lithium battery 
runs down.

ithium batteryReplace the l  (CR2032).

Refer to " ● Date Setting" P.34, and set date and time.

Lithium battery replacement

Lithium battery
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● The measured value is blinks.
 ・The pH value is outside the measurement range       

(when pH value is displayed).
Measurement range: pH0.000 to  pH14.000

 ・The mV value is outside the display range  
(when mV value is displayed).

Display range: ±1999.9 mV
 ・The ion value is outside the display range  

(when ion value is displayed).
Display range: 99.9 or more

 ・The conductivity value is outside the display range       
(when conductivity value is displayed).

Display range:  
      0.00 to 19.99 (when cell constant is 100 m-1)

Cause Countermeasure

The sample is 
inappropriate.

Use a sample within the measurement 
range.

The liquid junction 
is not immersed in 
the sample.

Immerse the electrode up to 3 cm from its 
tip. 

The electrode 
cable is broken.

Replace the electrode.

The instrument is 
defective.

Perform the check operation mentioned 
below. 

Calibration is 
unperformed or 
incorrect.

Perform calibration correctly.
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Check operation
① pH, mV, ion, resistivity

Short the connecter for the electrode on the 
instrument between the center pin and outer 
metal.
If the measurement value stops blinking in this 
state, the instrument is normal.

② Conductivity, salinity, TDS
Disconnect the electrode. 
If the displayed measurement value is near 0, the instrument is          
normal.

● The temperature display blinks. 
The temperature display is fixed at 25°C.

The temperature measurement value is outside the 
measurement range.
Measurement range: −30°C  to 130°C

Cause Countermeasure

The temperature of 
the sample is out-
side display range.

Check the sample temperature.
Adjust it within the measurement range.

The internal ther-
mistor connection 
of the electrode is 
broken or shorted.

Check  the resistance of the temperature 
sensor connector. If it is 50 kΩ or more at 
room temperature, replace the electrode.

The connection of 
the temperature 
connector is failed.

Insert the temperature connector firmly.

The instrument is 
defective.

Contact HORIBA sales representative.

The settings of the 
temperature cali-
bration is failed.

Initialize the settings referring to " ● 
Setting Initialization" P.42.
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● Measurements are not repeatable.

Cause Countermeasure

The effects of the 
sample.

The pH or other properties of the sample 
solution may have changed over time, 
making poor repeatability.

The responsive 
membrane is dry or 
dirty.

Wash the responsive membrane.

The internal solu-
tion of the elec-
trode runs out or 
contaminated.

Replace the internal solution with new 
one.

The responsive 
membrane is 
cracked or worn 
out.

Replace the electrode.

● Printout is not made even when a printer is connected.
Check the following points.
・ Is the printer turned ON?
・ Is an error occurred in printer?
・ Is the printing paper run out or clogged?
・ When the test print is made according to the manual, is 

it done correctly?
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Chapter 5 Specifications

5.1 Specifications

● Measuring object

Measuring 
object Item Description F-74BW

pH

Measuring 
principle Glass electrode √

Display 
range pH−2.000 to pH19.999 √

Measuring 
range pH0.000 to pH14.000 √

Display 
resolution 0.001 pH √

Repeatability ±0.005 pH ±1 digit √

Temperature

Measuring 
principle Thermistor method √

Measuring 
range 0.0°C to 100.0°C √

Display 
resolution 0.1°C √

Repeatability ±0.1°C ±1 digit √

mV

Measuring 
range ±1999.9 mV √

Display 
resolution 0.1 mV √

Repeatability ±0.1 mV ±1 digit √
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ION

Measuring 
principle Ion electrode √

Measuring 
range 0.00 µg/L to 999 g/L (mol/L) √

Display 
resolution Valid numbers 3 digits √

Repeatability ±0.5% ±1 digit of full scale √

Conductivity

Measuring 
principle 2 AC bipolar method √

Measuring 
range

Cell constant 100 m-1

　 0.000 mS/m to 19.99 S/m
Cell constant 10 m-1

　 0.0 µS/m to 1.999 S/m
Cell constant 1000 m-1

　 0.00 mS/m to 199.9 S/m

√

Display 
resolution 0.05% of full scale √

Repeatability ±0.5% ±1 digit of full scale √

Resistivity

Measuring 
principle

Conversion from 
conductivity value √

Measuring 
range

Cell constant 100 m-1: 
　 0.00 Ω•m to 199.9 kΩ•m
Cell constant 10 m-1: 
　 0.0 Ω•m to 1.999 MΩ•m
Cell constant 1000 m-1: 
　 0.000 Ω•m to 19.99 kΩ•m

√

Display 
resolution 0.05% of full scale √

Repeatability ±0.5% ±1 digit of full scale √

Measuring 
object Item Description F-74BW
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● Functions

Item F-74BW

PC USB interface √

Memory number 999
Calibration points 5
Password setting √

Printer connection √

Salinity

Measuring 
principle

Conversion from 
conductivity value √

Measuring 
range

0.00 PPT to 80.00 PPT
(0.000% to 8.000%) √

Display 
resolution 0.01PPT (0.001%) √

TDS

Measuring 
principle

Conversion from 
conductivity value √

Measuring 
range 0.01 mg/L to 100 g/L √

Display 
resolution 0.01 mg/L √

Measuring 
object Item Description F-74BW
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5.2 Default Settings

Item Description Default value

Common 
settings

Temperature 
compensation

Automatic temperature 
compensation (ATC)

Manual temperature 
compensation value 25°C

Auto power off OFF
Sample ID 0000
Calibration interval OFF
Password OFF
Auto data memory OFF
Auto print OFF

pH

Calibration standard 
solution NIST

Default value before 
calibration

Asymmetric potential: 0 mV
Sensitivity: 100%

Ion
Ion valency +1
Unit g/L

Conductivity

Unit S/m
Temperature coefficient °2.00%/ C (ON)

Cell constant  × 1001.000  m-1

Salinity Unit PPT
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5.3 Options

This section lists spare and optional parts for the instru-
ment. These parts are possible through HORIBA 
distributors. Place an order specifying their names, and 
part numbers.

Part name Part number Remarks

AC adapter

AC adapter,  
Cable (UL, 120 V) 3014031951

AC adapter,  
Cable (EU, 230 V) 3014031952

Plain paper 
printer

Printer (USA 120 V) 3014030146 Printer cable 
sold separatelyPrinter (EU, 230 V) 3014030147

Printer cable 3014030148 1.5 m

Roll paper 3014030149 20 rolls/set

Ink ribbon 3014030150 5 pcs/set

Serial cable 3014030151 1 m

USB cable 3200373941

lectrode E stand (Standard type) 3200382557

lectrodeE  stand (Long type) 3200382560

Stand arm 3200373991

Sensor holder 3200373961

X-51 Digital Simulator －
pHFor , mV, 

ION, DO

X-52 Digital Simulator － For COND



 



For any question regarding this product,  
please contact your local agency,  
or inquire from the Customer Registration website 
(http://www.horiba.com/register)

1st edition: October 2011
CODE: GZ0000260898
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