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Preface 

This manual describes the operation of the Product name, SS-2.  
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 Advanced Techno, CO., 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 
Advanced Techno, CO., Ltd., any malfunctioned or damaged Product attributable to 
responsibility of HORIBA Advanced Techno, CO., 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 
Advanced Techno, CO., 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 Advanced Techno, CO., Ltd. such as natural disasters 
 Any deterioration in appearance attributable to corrosion, rust, and so on 
 Replacement of consumables 

 
HORIBA ADVANCED TECHNO, CO., 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.  
 



 

 

For Your Safety 

Hazard Classification and Warning Symbols 
Warning messages are described in the following manner. Read the messages and follow the 
instructions carefully. 

 Hazard classification 

 
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. 

 

 

 Warning symbols 

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

 Description of what should never be done, or what is prohibited 

 



 

 

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. 
 
General 
 

  

 
Make sure to release the pressure from the outlet piping of the sampling rack to prevent the 
backpressure from being applied to the inside of the sampling rack. 

 
Flow rate adjustment 
The residual chlorine sensor cannot measure correctly if the specified flow rate is not applied to 
the sensor section. 

 
Calibrate the residual chlorine sensor (span calibration) while the sensor is attached to the 
sampling rack. 

 



 

 

Safety Precautions 
 
Restoration of the residual chlorine sensor 
 

  

 

Eye protection 
 
When handling sodium hypochlorite, make sure to wear protective glasses and gloves.  
If sodium hypochlorite comes in contact with your eyes, the mucous membranes become irritated, 
which can result in blindness. 

 

First-aid treatment 
 
If sodium hypochlorite comes in contact with your eyes, immediately flush them with plenty of 
water for at least 15 minutes and consult a physician. (When flushing your eyes, open the eyelids 
wide with your fingers and flush all over the eyeballs and inside the eyelids.) 
If sodium hypochlorite comes in contact with your body and clothes, burns (chemical burns) can 
be caused. Immediately remove and wash the clothes with plenty of water. 

 



 

 

Safety Precautions 
 
Connection of the residual chlorine sensor 
 

  

 

If the gauge and electrode are far apart and cannot be connected with the electrode cable, make 
sure to use the specified Horiba relay cable (C-2A) and relay box (CT-20CR). 
 
Make sure to strip (remove the outer coating of) the A line of the relay cable (black conductive 
plastic) to the base of the clear line. 

 
Do not connect the residual chlorine sensor in any other way using the Horiba relay cable and 
relay box. 

 



 

 

Safety Precautions 
 
Handling of the pH/ORP electrode 
 

  

 

Fragile 
 
The electrode is made of glass. 
It can break if impact shock or strong force is applied. 

 
Cleaning of the pH/ORP electrode with hydrochloric acid 
 

  

 

Eye protection 
 
When handling hydrochloric acid, make sure to wear protective glasses and gloves. If hydrochloric 
acid comes in contact with your eyes, the mucous membranes becomes irritated, which can result 
in blindness. 

 

First-aid treatment 
 
If hydrochloric acid comes in contact with your eyes, immediately flush them with plenty of water 
for at least 15 minutes and consult a physician. (When flushing your eyes, open the eyelids wide 
with your fingers and flush all over eyeballs and inside the eyelids.) If hydrochloric acid comes in 
contact with your body and clothes, burns (chemical burns) can be caused. Immediately remove 
and wash the clothes with plenty of water. 

 

  

 Do not soak the electrode for a long period of time (over 15 seconds) in diluted hydrochloric acid. 

 



 

 

Safety Precautions 
 
Connection of the pH/ORP electrode 
 

  

 

If the gauge and electrode are far apart and cannot be connected with the electrode cable, make 
sure to use the specified Horiba relay cable (C-2A/C-5A) and relay box (CT-20pH). 
 
Make sure to strip (remove the outer coating of) the G line of the relay cable (black conductive 
plastic) to the root of the clear line. 

 
Do not connect the residual chlorine sensor in any other way using the Horiba relay cable and 
relay box. 
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Overview 

Introduction 
Thank you so much for purchasing the “Sampling Rack SS-2”. Please read this instruction manual 
thoroughly before using this product. Please keep this manual for future reference and use it as 
needed. 
The residual chlorine sensor for this holder measures the concentration of hypochlorous acid 
generated when chlorine gas or sodium hypochlorite is injected in water. Hypochlorous acid 
generated in any other way is excluded from measurements. 
 

Residual chlorine 

Free chlorine 

Combined chlorine

Hypochlorous acid (HClO) 

Hypochlorite ion (ClO-) 

Chlorine gas (Cl2) 

Monochloramine (NH2Cl) 

Dichloramine (NHCl2) 

Trichloramine (NCl3) 

Measure the total. 

Excluded from 
measurements. 

FIG.1 Description of residual chlorine 

As the concentration of hypochlorous acid mainly in free chlorine listed above is excluded from 
measurements, the fluid containing a lot of other free chlorine components and combined chlorine 
can have measurement errors. 
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HClO and ClO- change by pH and temperature 
 

 

 

The residual chlorine sensor for this holder reacts to both hypochlorous acid and hypochlorite ions, 
however, the fluid containing a high percentage of hypochlorite ions leads to measurement errors as 
the sensitivity of hypochlorite ions is one-twentieth to thirtieth compared to hypochlorous acid. As the 
percentage of hypochlorous acid is usually high, however, the sensor is not affected by other 
components. 
 
As shown in the graph above, when the pH value is 8 or higher (alkali), measurements cannot be 
made since the percentage of hypochlorous acid is low. If the pH value is 5 or lower (acid), chlorine 
gas is generated, which is dangerous. Consequently, measure residual chlorine between pH 6 and 8. 
 

Content 
When the main unit arrives, immediately unpack and verify that the contents are all in the package. 
Also verify that the product is not damaged. 
 

 Item included 

1. Sampling rack  --- 1 
2. Cartridge filter  --- 3 
3. Instruction manual --- 1 
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Description of each part 
Sampling rack (SS-2) 

 

Sample water inlet Sample water 
outlet 

 

Measurement cell 
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 Name and function of each component 
 

1. Measurement cell 
Holds various sensors. 
 

2. Mount fitting 
Secures the main unit. 
 

3. Sampling cock 
Collects sample water. 
 

4. Sampling source valve 
Close the valve before replacing the filter element, cleaning the measurement cell, and performing 
maintenance procedures. 
 

5. Filter 
Prevents foreign particles in sample water from sticking to the electrode. 
Use a 100 μ filter element. 
 

6. Drain screw (Filter) 
Drains sample water from the filter when the filter element is replaced. 
 

7. Electrode holder 
Holds the pH (ORP) electrode for calibration. 
 

8. Beaker stage 
Holds standard solution (500 cc beaker). 
 

9. Flow rate adjustment valve (Fine adjustment valve) 
Adjusts the flow rate of sample water that flows into the measurement cell. 
 

10. Residual chlorine electrode position 
Positions the residual chlorine electrode. 
 

11. pH electrode position 
Positions the pH electrode. 
 

12. ORP electrode position 
Positions the ORP electrode. 
 

13. Thermal resistor position 
Positions the thermal resistor. 
 

14. Sodium hypochlorite inlet 
Used to pour sodium hypochlorite and check the gauge indications. 
 

15. Residual chlorine measurement tank 
16. Overflow pipe 
17. Defoaming tank 
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Installation 

Installation environment 
When the main unit arrives, immediately unpack and verify that the contents are all in the package. 
Also verify that the product is not damaged. 
 

 Select a location close to the main line of the circulation line. 
 Select a sampling point where there is no fluctuation in pH, temperature, and pressure. 
 Keep the distance between the sampling point and sampling rack to a minimum for quick response. 
 Secure sufficient space for maintenance and inspection. 
 Use PVC or plastic pipes and parts for the sampling line. 
 Do not install the sampling rack where it can be affected by vibration. 
 If the sampling line could freeze due to low temperature, apply insulation to the line. 
 Select a location close to faucets and drain facility. 
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Piping 
Make sure to release the pressure from the solution outlet. 
Connect the solution outlet pipe so that it is not positioned above the outlet. 
 
 

 
Keep the piping length between the collection point of main line and the solution inlet to a 
minimum for quick response. 

 
 Install pipes for the solution inlet and outlet according to the flow sheet on the next page. Use PVC 
pipes for the solution inlet (13 A) and solution outlet (20 A). 
 Apply insulation to pipes if there is a possibility that they may freeze up. 
 Install a joint between the main line and sampling rack for maintenance. (Install as close to the 
sampling rack as possible.) 

 
 

Main line 

Joint 

Minimize the distance. 

Release the 
pressure. 

 

Tip 



Installation 

7 

Flow sheet (Example) 
 

 

Pool Sodium hypochlorite 
pump 

Filter 

Balancing tank

Hair catcher 

Filter pump 

Sampling rack (SS-2) 

Sampling 
source valve 

Filter 

Measurement cell 

Release the pressure 
from the drain. 

Flow rate 
adjustment valve 

 

 
The measurement solution coming in from the solution inlet is supplied through the sampling source 
valve, filter, and flow rate adjustment valve to the measurement cell. A residual chlorine sensor is 
installed on the measurement cell for measurements. The solution that has been measured is 
drained from the solution outlet. Refer to “Name and function of each component” for the function of 
each component. 
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 Operation 

Preparation 
Make sure to make preparations (1) and (2) below when the unit is operated for the first time or has 
not been operated in a long time. 
 
 

 
Attach the element inside the filter after the piping is flushed. 

 
 
Open the flow rate adjustment valve without overflowing the solution from the top of the cell. 

 
 

1. Before attaching the sensor to the measurement cell, open the sampling source valve and 
flow rate adjustment valve and flush any dust and foreign particles out of the piping and 
measurement cell. 

2. Attach the sensor to the measurement cell and perform a test run for approximately 3 hours. 
 
 

 
If a test run is not long enough, an error may occur during residual chlorine gauge calibration or 
the sensitivity may become too high. 

 

Tip 

Tip 

Tip 
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Sensor installation 
 Remove the protective cap of the pH/ORP electrode and insert the electrode into the specified 
position of the measurement cell. (Attach the electrode with caution to avoid damaging the glass 
film of the electrode tip.) 
 Remove the protective cap of the residual chlorine electrode. Insert the electrode into the specified 
position of the measurement cell and secure it with a nut. 
(Keep the protective caps of the pH/ORP electrode and residual chlorine electrode for storage.) 
 Insert the thermal resistor into the specified position of the measurement cell. 
 Adjust the flow rate again with the flow rate adjustment valve. 

 
 

Residual chlorine sensor 

pH electrode ORP electrode Thermal resistor 

Nut 

Protective caps  
(Make sure 

to remove them.) 

Top view of measurement cell 
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Calibration 
Make sure to perform calibration before operation and adjust the electrical properties of the sensor 
and gauge.  
As the sensor sensitivity deteriorates with age, the sensor needs to be calibrated periodically. 
Perform calibration every one to two weeks. Refer to the instruction manual of each gauge for 
calibration procedures. 
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Flow rate adjustment 
 

 
The residual chlorine sensor cannot measure without the specified flow rate. Make sure to perform 
measurements and calibration with the residual chlorine sensor attached to the measurement cell.

 
Adjust the flow rate with the flow rate adjustment valve so that there is no wave or bubble in the 
surface of the defoaming tank and the solution flows into the overflow pipe from the defoaming tank 
stably. Check that the solution always overflows from the residual chlorine measurement tank. If the 
flow to the defoaming tank is not stable, residual chlorine measurements can be affected. As the flow 
of the solution to the cell varies depending on how soiled the filter element is, a weekly flow rate 
inspection is recommended. 
 
 

Adjust so that there is not wave 
or bubble in the surface. 

Residual chlorine 
sensor 

Should always 
be overflowing 

Residual chlorine 
measurement tank 

The sampling cock is 
normally closed. 

Defoaming tank 

Solution inlet 

Overflow pipe 

Solution outlet

 

 

Tip 
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Maintenance 

Residual chlorine sensor 
 

 K (Anode) A (Cathode) 

 

 

Cleaning 
 
 

 
Do not rub the sensor any harder than it takes to remove stains. 

 
 
After cleaning, make sure to perform a test run and calibration. 

 
 
Remove the sensor from the measurement cell and gently brush the electrode using a tooth brush 
with purified water. 
 

Note 

Note 
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Restoration 
When the sensor sensitivity deteriorates significantly and an error message is displayed during span 
calibration, perform sensor restoration according to the following procedure. 
 

1. Splash the A pole (brown part) of the sensor with water and polish evenly with #1000 sand 
paper until the base (silver color) is exposed.  

 

  

 
When handling sodium hypochlorite, make sure to wear protective glasses and gloves. 
If sodium hypochlorite comes in contact with your eyes, mucous membrane becomes irritated, 
which can result in blindness. 

 

When sodium hypochlorite comes in contact with your eyes, immediately flush the eyes with plenty 
of water for at least 15 minutes and consult a physician. (When flushing your eyes, open the 
eyelids wide with your fingers and flush all over eyeballs and inside the eyelids.) 
If sodium hypochlorite comes in contact with your body and clothes, burns (chemical burns) can 
be caused. Immediately remove and wash the clothes with plenty of water. 

 
 
Make sure to short A (cathode) and K (anode) of the sensor lead wire terminal. 

 
2. Soak the sensor in 0.1 % sodium hypochlorite solution for 24 hours. 

(Make sure to short A and K of the sensor lead wire terminal.) 
 

 
If you would like to restore the sensor in a short period of time, soak the sensor in 0.3% sodium 
hypochlorite solution for 1 hour. 
(Make sure to short A and K of the sensor lead wire terminal.) 

 
3. If the A pole (sensor tip) has a brown or dark brown coating after 24 hours (1 day), the 

restoration is completed. If the coating is not even, continue to soak the sensor. 
 

4. Rinse the sensor thoroughly with tap water. Perform a test run for more than 3 hours and 
then calibrate the sensor. 

 

Reference 

Tip 
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pH/ORP electrode 
 

 

Glass film 

ORP electrode unit 

pH electrode unit 
KCl replenishment port Liquid junction area 

Liquid junction area KCl replenishment port 

Metal pole 

 

 

Cleaning 
A contaminated electrode causes delayed response, indication drift, and instability. Inspect and rinse 
off the tip (glass coating) and liquid contact area of the electrode periodically to keep the electrode 
clean. 
It is recommended that the electrode is cleaned when standard solution calibration is performed. In 
this case, perform standard solution calibration after cleaning. 
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pH electrode cleaning procedure 
[1], [2], and [3] indicate the cleaning order according to the level of stains.  
If the properties are not restored with [1], proceed to [2] (then [3]). If the properties cannot be restored 
then, replace the electrode since it has come to the end of the life. 
 
 

  

 
When handling hydrochloric acid, make sure to wear protective glasses and gloves. If hydrochloric 
acid comes in contact with your eyes, mucous membrane becomes irritated, which can result in 
blindness. 

 

When hydrochloric acid comes in contact with your eyes, immediately flush the eyes with plenty of 
water for at least 15 minutes and consult a physician. (When flushing your eyes, open the eyelids 
wide with your fingers and flush all over eyeballs and inside the eyelids.) 
If hydrochloric acid comes in contact with your body and clothes, burns (chemical burns) can be 
caused. Immediately remove and wash the clothes with plenty of water. 

 
 
Never soak the electrode in diluted hydrochloric acid for a long period of time. 

 
 General stains Removal of soft 

deposits 
Organic substance
Fiber 
Algal 

Removal of sticky 
deposits 
Grease 
Organic substance 

Removal of hard 
deposits 
Calcium salt 
Mineral salt 

Common procedure 
Rinse with purified water and 
wipe off with gauze. [ 1 ] [ 1 ] [ 1 ] [ 1 ] 

Wipe off with gauze 
moistened with organic 
solvent and rinse with 
purified water. 

[ 2 ] [ 2 ] [ 2 ]  

Wipe off with gauze 
containing mild detergent 
and rinse with purified water.  [ 3 ] [ 3 ]  

Soak in diluted hydrochloric 
acid (1N) for 15 seconds and 
rinse with purified water 
(repeat). 

[ 3 ]   [ 2 ] 

  

ORP electrode cleaning procedure 
Perform the cleaning procedure according to “6-2-1-1. pH electrode cleaning procedure” for various 
stains. 
If stains cannot be removed from the metal pole and affect measurements, polish the surface of the 
metal pole with sand paper (#1000) and rinse thoroughly with water. 
 

Reference 
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KCl internal fluid replenishment 
Maintain the level of the electrode internal fluid (3.3 mol KCl solution) above the solution level. 
Replenish consumed internal fluid periodically. 
 

 

pH/ORP electrode Dropper, etc. 

 

 

Storage 
 Residual chlorine sensor 
Pour tap water into the protective cap and insert the cap into the tip of the sensor. 
(Short A and K of the sensor cable terminal for storage.) 

 
 pH/ORP electrode 
Do not let the tip of the electrode (glass film) and liquid junction area dry. Pour tap water in the 
protective cap and cover the tip of the electrode for storage. Seal the internal fluid replenishment 
port to prevent the inside from drying out. 
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Filter 

 Filter element replacement timing 
This filter plays an important role in stably measuring residual chlorine for an extended period of time. 
It prevents iron rust, water stains, and other foreign substances from sticking to the electrode. When 
the filter element becomes significantly soiled, the flow rate drops and residual chlorine is consumed, 
which makes it difficult to make stable measurements. Replace the filter element depending on the 
severity of the stains. The frequency of replacement varies depending on the conditions of use, 
however, the filter element generally needs to be replaced every month or two. 
 

 Filter element replacement procedure 
Close the sampling source valve and remove the drain screw to drain water from the filter. Turn and 
remove the cylinder from the head, remove the element, and replace with a new element. 
 
 

 
During filter element replacement, the O-ring may contact the head. When assembling the cylinder 
again, set the O-ring as shown below. 

 
 
When setting the O-ring, a small amount of lubricant, such as petrolatum and silicon grease, 
makes it easier to secure the head and cylinder if the lubricant does not affect the solution. Do not 
let the cylinder freeze in winter. 

 
 

Head 

O-ring 

Cylinder

 

 

Tip 

Note 
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General 

 Inspection of overflow level 
Check that there is no wave or bubble in the surface of the defoaming tank and the solution flows into 
the overflow pipe from the defoaming tank stably. 
A weekly inspection is recommended. 
  

When a measurement is not performed for an extended period of time 
1. Close the sampling source valve. 
2. Remove sample water from the measurement cell and pipes properly. 
3. Remove the sensor from the measurement cell and store it according to the procedure in 

“Maintenance”. 
 

 
When resuming measurements, make sure to flush the sampling line (including the measurement 
cell) to remove dirt and stains before attaching the sensor and filter element. 

 
 

Note 
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Specifications 

Sampling rack 
 

Flow rate 0.5 to 1.0 L / min 
Water pressure Inlet: 0.3 MPa (3 kgf / cm3) or lower  

Outlet: Atmospheric level 

Sample water conditions 

Water temperature 0 to 40 °C (Fixed) 
Inlet Compact ball valve 13 A TS socket Piping diameter 
Outlet PVC pipe 20 A 
Liquid end PVC , PP , AS Material 
Mount fitting SUS304 

Installation Wall mount (Outdoor installation) 
Mass Approximately 4.5 kg 
Set contents Main unit (Measurement cell, mount fitting, and filter) .....................  1 

Filter element (100 μ) ......................................................................  3 
Instruction manual ...........................................................................  1 

 

Sensor (Option) 
 

Measurement item Residual chlorine pH ORP Water temperature
Sensor Pt-Agcl electrode pH electrode ORP electrode Thermal resistor 
Model RS-1 #6200K #2300K Pt100 Ω 
Measurement range 0 to 2.0 ppm 0 to 14 pH ±700 mV 0 to 100 °C 

Water 
temperature 

0 to 40 °C 0 to 40 °C 0 to 40 °C 0 to 40 °C Sample 
water 
conditions pH 6 to 8 pH － － － 

Maximum 20 m 
(Sensor to gauge)

Maximum 50 m (Electrode to gauge) Sensor transmission 
distance 

As the standard cable is 5 m, use the specified relay box and 
relay cable if extending the distance over 5 m. 

－ 
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