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APPLICATION
NOTE

Since water activity testing is critical to ensure the quali-
ty and safety of manufactured products, it is common
to find water activity instruments in most quality as-
[ ] [ ] . .
Wa-l-er AC-I-IVI-I-Y surance laboratories. As with any |aboraTer test
method, good laboratory practices require rou-
tine verification assessments for water activity
S'I'a nda rds ° to make sure the instrumentation is working
° properly. This can be accomplished by running
° tests on standards of known value and compa-
A ReVI ew ring the test results to the actual values. While this
can be difficult for some common quality assurance
tests that do not have independent standards, such
as moisture content, water activity standards exist in the
form of electrolytic (salt) solutions. These water activity
salt standards are one of the most important tools available
to laboratory personnel to provide them with confidence in
their water activity testing results and facilitate troubleshooting.
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INTRODUCTION

A change in results when testing salt
standards indicates some change in
the instrumentation that could be
impacting the integrity of product test
results. For instruments that rely on a
chilled mirror sensor, changes in stan-

dard readings are typically the result
of contamination of the mirror, which
can happen at any time, making fre-
quent verification with salt standards
necessary. For instruments using elec-
trolytic sensors, due to their resistance

VERIFICATION WITH STANDARDS

Water activity standards are used to
verify water activity instruments by
placing a standard in a testing cup and
then placing the cup in the instrument.
For some instruments, verification is
performed like any other water activity
test. Then the user compares the result
to the actual value at the appropriate

temperature and if the test result is
within the instrument tolerance of the
actual value, the instrument passes
verification. If not, the instrument is
inspected for cleanliness, or the ca-
libration is adjusted until successful
verification is achieved. With more
advanced instruments such as the

VERIFICATION WITH STANDARDS

Salt standards that cover the full water activity range of
0 to 1.00 are available and typically 2 or more standards
will be used for verification. The value of the standard will
depend on the type of salt used, the temperature, and the
type of the standard. Water activity standards are available
in two types, saturated slurries, and unsaturated solutions.

to problems from contamination, salt
standards can be used less frequently
and serve the purpose of determining
if an instrument calibration is needed.

LabMaster NEO from Novasina, the
process is automated. The instrument
recognizes which standard is being
used, knows the true value, determines
if the verification passed, and if not,
applies a calibration adjustment.

WATER ACTIVITY SALT-STANDARDS

SATURATED

UNSATURATED

Figure 1. There are two types of standards available, saturated and unsaturated salt-standards. Novasina is the only supplier who offers both.




SATURATED SALT SLURRIES

Independent water activity standards are made possible
by the unique characteristics of crystalline electrolytes.
These salts have well defined thermodynamic properties
including that at saturation, they will maintain a constant
water activity if temperature remains constant. The water
activity value of the saturated slurry depends on the type
of salt and the temperature. Table 1 provides a short list of
the water activity values of several saturated slurries and
a more complete list is available from Greenspan (1977).
A saturated slurry is prepared by starting with quantity
of crystalline salt and then adding distilled water in small
increments while stirring until the salt cannot absorb any
more water as evidenced by it taking on the shape of the
container, but not being easily poured (Fontana and Carter,
2020)

UNSATURATED SALT SOLUTIONS

In addition to saturated slurry standards, unsaturated salt
solutions can also be used as water activity standards. For
this type of standard, it appears as solution with no visible
salt crystals as all the salt is solubilized. The water activity
of an unsaturated salt solution is determined by the both
the salt and the solution concentration. The water activity
of an unsaturated salt solution is calculated by equation (1):

A, _ o(—vBcMy) (1)

Where v is the number of dissociation ions for the salt, @ is
the osmotic coeflicient for the salt, ¢ is the molal concentra-
tion, and Mw is the molecular mass of water (Robinson and
Stokes 1965). Using this equation, it is possible to create a
salt solution standard to any water activity value by solving
for molal concentration in equation (1).

Salt a, at20°C a, at25°C

LiCl 0.113+0.003 0.113+0.003
MgCl 0.331+ 0.002 0.328 £ 0.002
K,Co, 0.432+0.003 0.432 £ 0.004
Mg(No,), 0.544 + 0.002 0.529 £ 0.002
NaCl 0.755 +0.001 0.753 + 0.003
KCl 0.851+0.003 0.843 + 0.003
K,SO, 0.976 £ 0.005 0.973 £0.005

Table 1. Water activity of selected saturated electrolyte slurries.

Adapted from Greenspan L. (1977). Humidity fixed points of binary saturated aqueous solutions. Journal of Research of the National Bureau of Stan-

dards - A.Physics and Chemistry. g]A:89-96.
Numbers rounded to nearest thousandth.
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Figure 2. Novasina SAL-F unsaturated water activity salt-standards.
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WHICH STANDARD IS BEST¢

As would be expected both types of standards have ad-
vantages and disadvantages (Table 2). The advantage
of saturated slurry standards is that they can be re-used
indefinitely if maintained properly and are easily prepared
without a precision balance and complicated recipes. Their
disadvantage is that they take longer to equilibrate and are
temperature sensitive.

Saturated Salt Slurry Standard

£ L

L

Re-Useable with up to
3 years of shelf life

Slow to equilibrate

The advantage of unsaturated salt standards is that they
can be made to any water activity value, are faster to equi-
librate and less temperature sensitive. The disadvantage of
unsaturated standards is that they are single-use only and
must be purchased as a consumable.

.

Unsaturated Salt Solution Standards

Fast to equilibrate Single use only

Do not require exact
preparation

Temperature Sensitive

Must be prepared
to the correct
concentration

Less Temperature
Sensitivity

Recommended by
standard methods

Water activity value
limited by the type of
salts

Must be purchased as
a consumable

Can be prepared to
any water activity level

Table 2. A comparison between saturated salt slurry standards and unsaturated salt solution standards.

CONCLUSION

The availability of independent calibration standards of
known value is one of the benefits of water activity tes-
ting that makes it more powerful than moisture content.
Accuracy determination, defined as the agreement of a
measured value with the true value, requires the existence
of standards of known value. Consequently, since the water
activity of salt standards is dictated and known through
thermodynamics the accuracy of water activity instru-
mentation can be determined. The accuracy of a moisture
content analyzer cannot be determined due to the lack of
similar independent standards. Furthermore, the existence
of 2 different types of standards, each with its own unique
benefits, ultimately allows the user to choose the standard
that best fits their needs. While providing a choice of stan-
dards seems beneficial, Novasina is the only water activity
provider that provides both types of standards: saturated
salt slurry standards called SAL-T and unsaturated salt so-
lution standards called SAL-F. Contact Novasina or one of
itsinternational partners to determine which water activity
standard is best for you.

Figure 3. Novasina SAL-F StarterKit which contains a holder, two
aluminum cups, tweezers and one box of SAL-F Pads. The StarterKit
wi’rhfthe new SAL-F standards allows the fastest possible calibration and
veritication.
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