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Furthermore, since the measurement range was wide, 
from several ppm to 9,900 ppm, in most cases, measure-
ments could be made without diluting the sample.

In 2024, we added the F– ion meter and the Oxidation-
Reduction Potential (referred to as ORP in the rest of this 
paper) meter to the LAQUAtwin series as new measure-
ment items, and started their sales.
This paper introduces the features and measurement 
methods of the compact water quality meter “LAQUAtwin” 
and describes the two new sensors (F– and ORP).

Device configuration

Figure 2 shows a typical measurement device configura-
tion. In general ion measurement using electrochemical 
sensors, either an ion electrode or a pH electrode , 
together with a reference electrode , is connected to an 
ion meter . These electrodes are immersed in a sample 
solution , which is stirred using a magnetic stirrer  
and stirrer bar  during the measurement.

In addition, in the ion measurements using electrochemi-
cal sensors, a thermistor  is used to control the sample 
temperature because it is necessary to measure the sample 
in the stable temperature using a constant temperature 

Figure 1   Overview of the LAQUAtwin series

Figure 2   Ion measurement diagram with an ion selective electrode
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chamber or similar device to avoid temperature effects. 
On the other hand, the compact water quality meter has 
been developed to adopt the flat sheet integrating the elec-
trode , the reference electrode , and the thermistor  
with a thickness of only approximately 0.8 mm, as shown 
in Figure 3. Since the flat sheet is arranged on the bottom 
of the small spoon-shaped container, the measurements 
can be made by simply dropping only 100 μL of the 
sample (300 μL of sample for ion measurement) onto the 
flat sheet and, additionally, the sample can be measured 
even if the sample is extracted directly from large quanti-
ties of sample such as rivers since the meter itself acts as 
a container. Furthermore, highly reliable data as the same 
as the data obtained in a laboratory can be easily obtained 

without any beaker in any places since the ion meter  
with the digital display is integrated into the compact 
water quality meter that is structured as IP67-compliant 
for waterproof and dustproof. The newly added F– and 
ORP are also designed to be the same in this specification 
(Figure 4).

Moreover, since either the ion electrode or the pH elec-
trode, together with the reference electrode, is arranged 
on the same plane of the flat sheet, and measurements can 
be made by simply bringing the sample into contact with 
both electrodes, the user can select the most appropriate 
measurement method depending on the measurement situ-
ation and sample type. This includes not only aqueous 

Figure 3   Diagram of Flat sensors

Figure 4   Flat sensor surface for Fluoride ion and ORP measurement
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solutions, but also moisture-containing solid materials 
such as food, powders, paper, cloth, and other pre-wetted 
sheet-like materials (Figure 5).

For this reason, the unique flat sheet of LAQUAtwin 
enables highly reliable measurements that are unmatched 
by other similar models, as well as a variety of measure-
ment methods depending on the measurement scene.

Fluoride ion meter features and its measure-
ment scenes

Here, we introduce the newly developed fluoride ion 
meter. As same as the conventional LAQUAtwin ion sen-
sors are designed, the gelatinized internal liquid with the 
flat sheet shape is left firstly, and then the lanthanum fluo-
ride response membrane[2] is placed on the top of the 
internal liquid, and, finally, they are sealed by bonding 
together to form the flat sensor. This is the first sensor 
equipped with the solid membrane among LAQUAtwin 
ion meters, referring to the bonding technology based on 
our expertise in assembling the combination fluoride ion 
selective electrode sold by HORIBA.

Fluoride ions are present in environmental water at con-
centrations ranging from 0.1 to several tens of ppm, and 
excessive intake of the ions increases the risk of health 
hazards. In areas such as Asia and Africa where water 
supply and sewerage systems have not been well devel-
oped, well water and groundwater are still used for drink-
ing but these water may contain the fluoride ions dissolved 
from rocks and soil in concentrations that exceed WHO 

water quality standards. The ability to easily check water 
quality in such situations contributes to ensuring safe and 
reliable drinking water.

In addition, wastewater containing the Fluoride ion is 
treated in the factories related to the semiconductor 
industry including those in Japan. The fluoride ion meter 
of the portable LAQUAtwin series have been introduced, 
enabling the measurement of the fluoride ion concentra-
tions at multiple points in each wastewater line within 
factories, leading to the monitoring conducted together 
with the existing on-site water quality meter installed at 
the final line.

Even in laboratories where precise analysis is required, 
the operation time using the Ion chromatography method 
such as the time for dilution can be shortened if the fluo-
ride ion concentration of the sample is known in advance. 
In this way, this product is also useful as a pretreatment 
tool for expensive and complex analysis methods.

ORP meter features and its measurement 
scenes

Here, we introduce the newly developed ORP meter. A 
platinum plate is used for the working electrode and the 
working electrode is fixed on the flat sheet using conduc-
tive adhesive to secure the electrical conductivity. This is 
the first sensor without the internal solution in the work-
ing solution among LAQUAtwin sensors that use the 
potentiometric method. In addition, although the conven-
tional ORP electrode used the glass sealing to fix the plat-

Figure 5   Several measurement ways with a planer electrode.
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inum working electrode, this sensor uses the bonding 
process for the integration, achieving the performance 
required for a compact water quality meter at a low price. 
The ferricyanide-based standard solution (Zobell’s solu-
tion), used globally as an ASTM standard[3], is newly 
employed as the standard solution. The quinhydrone solu-
tion has been mainly used, especially in Japan, to check 
the ORP meter until now but the quinhydrone solution is 
prone to deterioration and cannot be stored, requiring 
preparation from powder to liquid each time for use, 
which is time-consuming. On the other hand, the ferricy-
anide-based standard solution is less prone to deteriora-
tion even when stored as solution and is less toxic, 
meeting the LAQUAtwin concept of easy measurement 
anywhere. The potential of the standard solution used in 
the ORP changes depending on the temperature change 
but the potential is automatically calibrated according to 
the temperature of the standard solution measured with 
the thermistor equipped on the sensor[4], [5], enabling 
improved measurement accuracy.

ORP measurement can be used to know if there are more 
the oxidizing substances or reducing substances in the 
water sample, which is one of the basic indicators of the 
water quality along with pH. In environmental water and 
wastewater treatment, measuring ORP together with dis-
solved oxygen allows detailed evaluation of microbial 
activity and treatment status based on the degree of 
anaerobicity. ORP is also used to confirm the quality of 
functional water such as reduced water. Although ORP is 
not an indicator of a specific component, ORP rather indi-
cates the overall condition of the sample water by consid-
ering the various substances contained in the sample 
water, and ORP is frequently measured in combination 
with other measurement items around the world. The 
addition of ORP to the LAQUAtwin series is expected to 
create the synergistic effects with the existing products.

Reducing packaging materials to reduce the 
environmental impact

When the LAQUAtwin series was first launched, it was 
marketed as a portable laboratory, and the packaging 
materials were designed to match this concept with a 
high-quality decorative box. However, in light of the 
global trend recent years toward reducing environmental 
impact, it is important not to overlook the consumption of 
paper resources for packaging materials aimed at appeal-
ing design. As a result, the packaging design has been 
revised. Approximately 30,000 units of the LAQUAtwin 
series are sold annually. Therefore, even a small reduction 
in packaging materials can have a significant impact.
The new packaging design achieves a 60% reduction in 
paper weight compared to the previous model, resulting 

in an annual reduction of approximately 1.6 tons of paper 
consumption. Going forward, contributing to environ-
mental sustainability will remain a key challenge in prod-
uct development, and the LAQUAtwin series has become 
a pioneering initiative in this regard.

Conclusion

This paper reviewed the LAQUAtwin series, HORIBA’s 
distinctive water quality meters, and discussed the over-
view of the two new models (F– and ORP). The compact 
water quality meters introduced in this paper have not 
only simplified the water quality measurement in the 
environment and daily life, but have also opened up new 
application areas including derivative products in the 
water quality measurement. We will continue to contrib-
ute to activities such as solving environmental issues 
related to our daily lives and managing water quality 
through the expansion of the LAQUAtwin series as well 
as the development of the water quality measurement 
devices in the future.

* �Editorial note: This content is based on HORIBA’s 
investigation at the year of issue unless otherwise stated.
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