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Determination of Potassium in Sea \Water

LAQUAwIn @

Seawater has high ionic strength. To
eliminate matrix effect in measuring

potassium  (K+)

concentration,

standard solutions made with the
same background as the seawater

sample are

for calibration. The

recommended
result

of

measurement using the LAQUAtwin
Potassium lon meter is within £10% of
typical seawater concentration.

Introduction

Seawater is a complex solution of
different ions with different charges.
Matrix effect can be eliminated or
reduced by either standard addition
method or standard calibration solutions
made with the same background matrix
as the sample. The former technique is
challenging in onsite testing.

It has been known that the composition
of sea water throughout the mass of the
oceans is relatively constant, and that,
whatever the degree of concentration
or dilution, the ratios between
the concentrations of the major
components vary, if at all, between
narrow limits. Potassium (K) is one of
the major components in seawater.
The concentration is 380mg/L K+ in
typical seawater.

The pocket-sized LAQUAtwin Potassium
lon meter can be used directly in
seawater to measure the potassium
(K+) concentration. This compact meter
provides quick result with just a few
drops of sample, a suitable alternative for
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laboratory methods such as gravimetric
and atomic absorption spectrometry.

Method

Calibration

Calibrate the LAQUAtwin Potassium
lon meter according to manufacturer’s
instructions  using two HORIBA’s
standard  solutions that bracket
the concentration of potassium in
seawater samples.

For more accurate measurement,
standard solutions with the same
background matrix as the sample are
recommended for calibration. These
solutions can be prepared as follows:

Option 1: One-point calibration with
1000ppm Potassium Standard with
2.5% NaCl. Mix 2000 ppm potassium
standard solution (YO31H) and 5% NaCl
solution (514-50) in 1:1 ratio. The resulting
solution is 1000 ppm potassium standard
with 2.5% NaCl.

Prior to calibration, set the low calibration
value of the meter from 150ppm (default
value) to 1000ppm. Refer to the Low
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Calibration Value Setting of the meter’s
instruction manual.

Option 2: Potassium Standards with
synthetic ocean water background.

Prepare synthetic ocean water without
potassium according to ASTM D1141
to closely match the background of
seawater sample. Add known amount
of potassium chloride (KCI) salt to the
prepared synthetic ocean water.

Example: If 2-point calibration is to be
performed, prepare two standards with
concentrations that are ten-fold apart
(e.g., 200ppm and 2000ppm; set the low
calibration value of the meter to 200ppm).
To prepare standards, follow the below
table or perform serial dilution (e.g., First,
prepare 200ml| of 2000ppm (see below
table). Take 10ml from this and dilute to
100ml using synthetic ocean water. The
resulting solution is 200ppm standard.)

Potassium Standard
(K+ ppm)

150

Weight of KCI (mg) per
100ml Synthetic Ocean Water

28.6

200 38.2

1000 190.8

2000 381.6
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Sample Measurement

Samples should be measured at the same temperature as the
standard solutions used in calibration. Using the pipette that
comes with the LAQUAtwin Potassium lon meter, place a few
drops of seawater sample into the sensor. Alternatively, open the
slide cap of the sensor and scoop sample directly from source or
container. Record the reading once stable. Rinse the sensor with
DI water and blot dry with soft tissue.

If the sensor response becomes sluggish, rinse the sensor with DI
water and then leave a few drops of 150ppm potassium standard
for a few hours. If this failed to restore the sensor response,
replace the sensor.

Results And Benefits

The result of potassium determination in seawater using
LAQUAtwin Potassium lon meter and HORIBA's standard
solutions is within £10% of typical seawater concentration. For
more accurate measurement, sodium chloride (NaCl) can be
used to adjust the ionic strength of a standard solution. It is the
major salt component in seawater. Alternatively, prepare standard
solutions that closely match the background matrix of sample.
This can be accomplished by using synthetic ocean water.

Supplementary Information

lonic strength —the quantity used to characterize the aqueous
solutions that contain different concentrations of ions.

Matrix effect — the matrix, which refers to the components
of the sample other than the analyte of interest, can have a
considerable effect on the way the analysis is conducted and
the quality of the results obtained

e Standard addition method — Measure the sample mV then
add a known amounts of the standard. Record the mV
values after each addition. Plot mV values (y-axis) against
concentration (x-axis). Set the sample mV at O concentration.
Extrapolate the line connecting the measured mV values to 0
mV. Read the sample concentration at the intersection of the
line and x-axis.

Potassium (1.13%)

Calcium (1.17%) Other (0.6%)

Magnesium
(3.65%)

Chloride
(55%)

Salts In Seawater

(Source: Ocean Health - http://oceanplasma.org/documents/
chemistry.html)
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B-731 Potassium lon Meter
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Features

Flat potassium sensor capable of 2-point
calibration and result compensation setting
(multiplication/known factor) for quick and
direct measurement of microsamples

Water Analysis,
Quality, Wastewater
Treatment,etc.

Applications include

Seawater, Fresh Water and Ground
Drinking  Water
and Water

LAQUAtwin Pocket lon Meters Lineup

pH COND K+ NO3- Ca2+ Salt EC
Acidity and alkalinity Conductivity and TDS Potassium lon Nitrate lon Calcium lon Salt (NaCl)
E 1 E Horiba Instruments (Singapore) Pte Ltd
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Measurement Of Calcium \L

In Drinking Water

LAQUAtwin is a series of pocket ION
meters. Using lon Selective Electrode
(ISE) technology, they are available for
measuring Conductivity, Calcium, Nitrate,
Potassium, Sodium, Salt concentration and
pH measurement. Using just a tiny amount
of sample, the LAQUAtwin proprietary

flat sensors can quickly and accurately
measure the values of the chemical
parameters in the field.
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Introduction

Itis helpful to determine the amount of calcium contained in
water, since this will enable one to ascertain whether the water
is hard, or if the water (if drinking water) has minerals. This can
be determined using atomic absorption spectroscopy (AA) or
inductively coupled plasma atomic emission spectroscopy (ICP).
However, a much simpler way is by ionizing acid-bound calcium
using acidizing pretreatment. The LAQUAtwin Ca2+ can be used
to measure the total amount of calcium.

The LAQUAtwin Ca2+ meter is used as check to determine the
Calcium content of water products before selling to consumers.
This is an easy, quick method used to check the amount of
calcium present in water.

Method

Pretreatment procedure

1. Place 5 mL of sample solution in a 100 ml beaker.

2. Add 10 to 40 pL of 5M hydrochloric acid to the sample
solution and confirm that it has a pH of around 2 Return the
sample solution to the beaker.

3. Add 15 to 20 mL of tris-hydroxy-aminomethane buffer
solution with a pH of 6.95 to the solution created in step 2
(thereby diluting it by a factor of 4 to 5) and confirm its pH
has changed to around 6 using LAQUAtwin pH.

A small sample of this solution is placed on the sensor of the

LAQUAtwin Ca2+ and measured. To repeat sampling, wash with
tap water and pat dry with a paper tissue.

Explore the future
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Results and Benefits

The use of accurate Calcium ion testing in controlling the quality
and calcium content of water products ensures that consumers
are accurately able to gauge their calcium intake. It also enables
one to determine whether or not scaling will occur with boiling
of their water.

The LAQUAtwin Ca2+ pocket meter is small and compact;
convenient to carry around for on-site testing. Its easy-to-use
interface is simple for anyone to use the LAQUATwin Ca2+
pocket meter.

'For each type of sample, the following table shows the labeled value,
together with the values measured by various methods. Figure 1

shows the correlation between LAQUAtwin Ca2+ data and that from ion
chromotography for pretreated and non pretreated samples. Figure 2 shows
the correlation between LAQUAtwin Ca2+ data and that from other methods
for a pretreated sample. Calcium rich mineral water contains calcium sulfate
and calcium carbonate, and these were ionized by pretreatment. The data for
total Ca amount obtained by LAQUAtwin Ca2+ shows better correlation with
other methods when the sample has been pretreated.

Fig. 1 Correlation of Calcium concentration
between LAQUAtwinCa?* and IC method

Fig. 1 Correlation of Calcium concentration
between LAQUAtwinCa?* and other methods

@ Not pretreated  y=0.673x  R2=0.974
y=0.922x  R2=0.991

.| ® tabeledvalues y=0895x R2=0.999
miC y=1.081x R2=0.991
800 [---- EDTA

"1 m pretreated

y=0.962x R2=0.977

ation with other
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IC (ppm) LAQUAtwin Ca? (ppm)

'Internal study by HORIBA labs, 2013
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Pocket ION Meter

LAQUAIWwIN

opens up new possibilities for sampling and

the need for beakers or other labware. Sensors
are easily replaced as required.

Unigue Features

LAQUAtwiIn: the only meters with flat / as standard for
sensor technology. <\ handy portability.
HORIBA's highly-sensitive, flat sensor technology « ) The compact carry case

sample types. Only a small amount of sample is
required, so you can easily sample in situ without

Calibrate and measure at the touch LAQUAtwiIn is fully waterproof and
of a button—the smiley face will tell dustproof.
you when the result can be read. The meter and sensor are fully waterproof™® and

Hassle-free automatic calibration with a few dustproof, so you can take it anywhere.

drops of standard solution reassures you of your *3 IP67 rated. Will withstand immersion for 30 minutes at 1 m. Not
measurement accuracy. Two-point calibration is suitable for underwater use.
also possible.”

*1 Except for B-711

Carry case comes

contains everything
A‘. y you need for your
e @ - measurements, including
the standard solution and
S sampling sheets.

>< 6 One meter, six methods.

Only LAQUAtwin allows you to be this flexible!
Choose the best method according to your sample, your situation, and your needs.

\\/J,

O1| Immersion 02 | Scoop 03

When you're in the lab, Use as a scoop to
you can test the sample test water eg from a
in a breaker. Ensure the river. A vertical scoop
sensor guard sliding for an aquarium is
cap is open. also available with a

unique sensor guard.

Drops 04 | Solid Samples 05 | Powders 06 | Paper and textiles

Place a drop of the Foods containing some Laquatwin meters can To test sheets of paper and
sample onto the moisture can be tested also test dry powders. textiles, cut up the sample
sensor with a pipette. by placing a small piece Simply place the powder into small pieces and place
Laquatwin meters directly onto the sensor. sample onto the sensor directly onto the sensor. Drop
can measure sample and drop on your defined on your defined volume of
volume as low as 0.1mL volume of pure water. pure water.

, "_)‘1 pH
[
P H = JoE___ LAQUAMN
Accurate pH measurements in a few seconds, from a single drop.

Water pH varies in different environments, and a slight change can
often have a major effect.

Whether you need to keep the pH of an aquarium within tight
limits, are checking for the acidity of rain water or for the quality of
meat and fish products, LAQUAtwin compact pH meters are ideal
for you. No matter where and when you need to test.

Lineup
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Only compact meter for a quick and reliable measurement of
potassium ion at the scene using ion selective membrane.
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COND

Determine water conductivity with as little as 0.12 mL of sample. Only compact meter for a quick and reliable measurement of
sodium ion at the scene using ion selective membrane.

The conductivity of rain water is a trusted guide to determining
atmospheric purity. In agriculture, measuring the conductivity of
soil allows farmers and agronomists to determine optimum fertilizer
usage and check the ‘health’ of soil after salt water damage. The
LAQUAtwin meter makes conductivity testing simple, anywhere.
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)3 O1 S Ca2* .
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——
Only compact meter for a quick and reliable measurement of Only compact meter for a quick and reliable measurement of
nitrate ion at the scene. Special application packages for crop ionized calcium at the scene using ion selective membrane.

(B-741) and soil (B-742) are also available.

IMS

HORIBA Group is operating Integrated Management System (IMS) \ ~
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Measuring Salinity
of Water

Measuring the salinity or the
dissolved salt content of water is
important as aquatic organisms,
livestock, and crops thrive at
different salinity levels. Freshwater
has a salinity value of less than
0.5 ppt while seawater has an
average salinity of 35 ppt.

LAQUAWInN ®

Introduction

Salinity is the measure of the amount of dissolved salts in water. It is
usually expressed in parts per thousand (ppt) or percentage (%).
Freshwater from rivers has a salinity value of 0.5ppt or less. Within
the estuary, salinity levels are referred to as oligohaline (0.5-5.0 ppt),
mesohaline (5.0-18.0 ppt), or polyhaline (18.0-30.0 ppt). Near the
connection with the open sea, estuarine waters may be euhaline, where
salinity levels are the same as the ocean at more than 30.0 ppt.!

Salinity varies from place to place in the oceans, but the relative
proportions of the most major dissolved constituents remain virtually
constant. Even though there are smaller quantities of other ions in
seawater (e.g., K, Mg*, SO,?), sodium (Na*) and chloride (CI) ions
represent about 91% of all the seawater ions. Freshwater has much
lower levels of salt ions.?

Sallinity is often derived from electrical conductivity (EC) measurement.
EC is measured by passing an electric current between two metal plates
or electrodes in the water sample and measuring how readily current
flows between the plates. The use of EC measurements to estimate the
ionic content of seawater led to the development of Practical Salinity
Scale 1978 (PSS-78).3

The PSS-78 has been considered by the Joint Panel on Oceanographic
Tables and Standards and recommended by all oceanographic
organizations as the scale in which to report future salinity data.
The practical salinity of a sample of seawater is defined in terms of
the ratio of the electrical conductivity of the seawater sample at the
temperature of 15°C and the pressure of 1 standard atmosphere,
to that of a potassium chloride (KCI) solution containing a mass of
32.4356 g KCl in a mass of 1 kg of solution at the same temperature
and pressure. A ratio equal to 1 corresponds to a practical salinity 35

Explore the future
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(standard seawater).* As the definition is a ratio, practical salinity is
expressed as dimensionless number.

The LAQUAtwin Salt 11 pocket meter measures the conductivity value
of a sample then converts it to salinity value based on the salinity
standard curve selected. The sensor has two titanium metals coated
with platinum black that resist corrosion and temperature sensor for
accurate measurement. The meter is programmed with two standard
calibration curves—seawater and sodium chloride (NaCl). The former

Non-Tidal
Fresh Water

Average
Annual
Salinity

(During
Tidal = Low Flow

Tidal Limit Fresh Water : Conditions)

Polyhaline

¢
¥ ¥
% v

Q0.0 PPt coevsssesssssessssssssssssssenss s s s ennnes Euhaline  —

(Marine)

Figure 1: Estuarine salinity slowly increases as one moves away from freshwater
sources and toward the ocean.
Source: Chapter 14 Salinity. Voluntary Estuary Monitoring Manual.
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Continued from the front

follows the PSS-78 equation while the latter
follows the equation in Figure 2.

COND / mS/cm-1

0 1000 2000 3000 4000 5000 6000

NaCl/mMm

Figure 2: NaCl Curve

Method

Calibrate the LAQUAtwin Salt 11 pocket
meter according to manufacturer’s
instructions using the 0.5% (5ppt) and
5.0% (50ppt) NaCl standard solutions
included in the kit.

Prior to calibration, make sure to
select the standard calibration curve
(either NaCl or Seawater) and the
unit (either ppt or %) depending on
your application and reporting unit
requirement. If both seawater curve
and ppt unit are selected, calibrate the
meter with 5ppt NaCl standard. It is
best to use 5ppt and 50ppt seawater
standards, if available. Note that if ppt is
set as the measurement unit, the meter
will display only the salinity reading
without the unit (dimensionless).

Sample Collection and Measurement

Place drops of water onto the sensor

using the pipette included in the Kkit.
Make sure that sample well is completely
filled-up with sample and that there are
no bubbles formed. Record the salinity
reading once it is stable.

Before testing another sample, rinse the
sensor with DI (distilled or deionized)
water or with the next sample to be
tested and dab a soft tissue to remove
remaining water trapped inside the
sample well.

Refer to Technical Tip 3 for detailed
information on conditioning, cleaning,
and storing the salt sensor. The technical
tip can be viewed and downloaded
from the support section of our website

www.horiba-laqua.com.

Table 1: Water Salinity

Salinity Status  Salinity (%)  Salinity (ppt)

Results and Benefits

Salinity is an important measurement in
seawater or in estuaries where freshwater
from rivers or streams mixes with salty
ocean water since aquatic organisms
have varying abilities to survive and
thrive at different salinity levels. Saltwater
organisms survive in salinity levels up to
40 ppt, yet many freshwater organisms
cannot live in salinity levels above 1 ppt.?

Salinity affects the dissolved oxygen levels
in water. The solubility of oxygen in water
decreases as salinity increases. The
solubility of oxygen in seawater is about
20% less than it is in fresh water at the
same temperature.®

The table below shows the salinity values
of different types of water and their uses.

Use

Fresh <0.05 <05 Drinking and all irrigation

Marginal 0.05-0.1 05-1 Most |rngatlonbgg;/?nr:eaggsgiton ecosystems
Brackish 0.1-0.2 1-2 Irrigation certain crops only; useful for most stock
Saline 02-1.0 2-10 Useful for most livestock

Highly Saline 1.0-35 10-35 Very saline groundwater, limited use for certain livestock
Brine >35 > 35 Seawater; some mining and industrial uses exist

Source: Department of Water. Government of Western Australia.
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SALT 11 (NaCl)
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Features

IP67 Rated salt pocket meter with robust
titanium/platinum  black cell that resists
corrosion. NaCl and seawater standard

calibration curves for accurate salinity readings

SALT 11 (NaCl) Meter

@

Applications include

Agriculture, Shrimp Farming, Food
Quality Control, Health Management

LAQUAtwin Pocket lon Meters Lineup

K+

Ca?* Salt EC
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