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Advances in Analytical Chemistry

Analy

HYDRANAL®-Water Standards

Introduction

Calibration, validation and
control of analytical instruments
and reagents is a central re-
quirement in regular Quality
Management systems. In the
case of Karl Fischer titrations,
the most widely used method
for water determination, a
known amount of water is re-
quired. Pure water can be used,
but the amounts needed (10 mg for volumetry,
and 100 ug — 1 mg for coulometry) are difficult
to weigh.

We recommend using water standards with an

exact confirmed water content

e for titre determination

e for monitoring precision and accuracy

e for validation and inspection of KF titrators
according to ISO 9000 and GLP guidelines

Tracebility to a national standard or to a Sl unit is
often required in these guidelines.

Two of our HYDRANAL®-Water Standards, one
for volumetry and one for coulometry, respec-
tively, are traceable to the NIST standard reference
material SRM 2890, Water Saturated Octanol.
«NIST» stands for the National Institute of Stand-
ards and Technology of the USA.

Contents:

e Standards for Karl Fischer Titration

Water Standards

Liquid HYDRANAL®-Water
Standards are currently used for
the volumetric titre determina-
tion of Karl-Fischer reagents, to
' control coulometric instruments
" and, most importantly, for the
quality control of Karl-Fischer
instruments in general as it
relates to ISO 9001-9003 and
other standard procedures.

i Three different water standards are currently

i available. Liquid HYDRANAL®-Water Standards
consist of a solvent mixture with specific compo-
sition and a precisely determined water content.
The exact water amount can be found on a

i Certificate of Analysis which is enclosed in each
i product package, (figure 1).
HYDRANAL®-Water Standards are sealed under
i Argon in 4 ml or 8 ml glass ampoules. The

i humidity-proof packaging allows for storage up
to five years. Each box contains 10 ampoules.

Figure 1:
HYDRANAL®-Water
Standards sealed
glass ampoules under
Argon. The Certifi-
cate of Analysis is
included in the pack.
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i General Instructions for Use
i Opening each ampoule just before a measure-

ment will reduce the risk of atmospheric moisture

entering the ampoule and falsifying results

i (depends on local humidity conditions). It is rec-
ommended that only glass syringes be used since
most plastic syringes can store or release a certain

i to flush each syringe initially with approximately
i 1 ml of HYDRANAL®-Water Standard and

i eventually to draw the whole remaining volume
into the syringe. This will reduce exposure of the
i standard to atmospheric moisture.

34849 HYDRANAL®-Water Standard 10.0
i Standard for volumetric Karl Fischer titration.
This standard is traceable to NIST SRM 2890.
The following instructions are recommended for
the titre determination of the Karl Fischer
reagent.

Titre Determination of Volumetric
i Karl-Fischer Reagents
1. Prepare the instrument in the usual way
(charge system with Karl Fischer reagent and
H select the titration parameters).
2. Add the solvent combination, or HYDRANAL®-
H Solvent, into the cell and titrate content to
i dryness (pretitration step).
3. Break open an ampoule at the white ring
Figure 2: marking the score on the neck.
Liquid Water Standards with a 4. Use a glass syringe and draw 1 to 2 ml of
Certificate of Analysisand i standard (equals 10 to 20 mg water). Weigh
defined Water Content. 314 3dd standard into the titration cell.

Solid Standard permitting

Functional Tests using the i 5. Perform the titration and repeat this process

KF Oven. one to two more times.

34849 HYDRANAL®-Water Standard 10.0
e with 10 mg water per gram (10,000 ppm)
e for volumetric Karl Fischer titration, 10 x 8 ml

34828 HYDRANAL®-Water Standard 1.00
e with 1.0 mg water per gram (1,000 ppm)
e for general coulometric KF titration, 10 x 4 ml

34847 HYDRANAL®-Water Standard 0.10
e with 0.1 mg water per gram (100 ppm)
e for coulometric titration of small absolute amounts
of water, 10 x 4 ml

34748 HYDRANAL®-Water Standard KF-Oven
e for the control of KF ovens using coulometric and
volumetric water determination, 10 g

i 6. Calculate your results using the following

formula:

T=ExW
Vol

T = Titre (in mg water per ml)
i E = Weight of HYDRANAL®-Water Standard (in g)

H . ) ) i W = Water content of HYDRANAL®-Water Standard
i amount of water over time. It is common practice

from the enclosed Certificate of Analysis (in mg/g)

i Vol= Volume of consumed KF reagent (in ml)

Plastic tubing found on almost all KF instruments
i may not be impervious to water and may cause a
variation of titre within the delivery system. To
avoid errors in precision and accuracy, flush the

i KF burette and the plastic tubing thoroughly
before running a titre determination.

34828 HYDRANAL®-Water Standard 1.00
Standards for general coulometric KF titration.
This standard is also traceable to NIST SRM 2890.
i Although coulometry is thought of as an «ab-
solute» method, not all titrated values are neces-
sarily correct. Air humidity, electrode poisoning,
or sample matrix conditions can influence the
results. It is therefore necessary to test the system
i with known water quantities and to check the
recovery data. The validation of the instrument
should typically be performed once the titration
vessel has been charged with the appropriate

i reagents. To monitor for interferences caused by
i the sample matrix a control test could be under-
taken immediately after a sample was analysed.

i In each case the theoretically added amount of
water should correspond to the experimentally

i titrated amount of water.

Instructions for Validation and Control
of Coulometric Measurements
1. Turn on the instrument and wait until the

cell'is dry.

2. Break open an ampoule at the white ring

marking the score on the neck.

3. Rinse the syringe with approximately 1 ml

HYDRANAL®-Water Standard 1.00.

4. Draw the rest of the standard into the syringe.
5. Start the analytical determination and inject

a measured amount (determine the exact
mass by weighing).

6. Repeat the determination one to two

more times.

i Calculate the amount of water from the specified
value on the test certificate and compare it with
the result obtained experimentally. Our recom-
mendation is with 1,000 pg water the deviation
should not exceed 50 pg (30 pg is preferred).
When the difference is greater, the source of the
error should be determined. Other individual lim-
i its can be set by the user.



34847 HYDRANAL®-Water Standard 0.10
Standard for coulometric titration of small ab-
solute amounts of water.

Validation and Control of Coulometric
Measurements

This water standard should be used for coulo-
metric quality control. It is typically recommended
when the water amount of the sample is small
and around 100 pg per gram of sample. How-
ever, this standard requires excellent technique
and skillful handling to prohibit extraneous
sources of moisture from affecting the reliability
of the measurement. If care is not properly exer-
cised in handling this standard or, in general, low
moisture containing samples, the titrated values
will always be too high.

Control of the Karl Fischer Instruments

with Reference to 1SO 9000 and

GLP Guidelines using the a/m Standards

Karl Fischer titrations are used to determine

product quality by measuring water content. The

quality assurance program to be used to ensure

adequate control of this analytical method must

include the following:

1. The analytical protocol must be clearly written
and verified.

2. All results pertaining to the analytical protocol
must be documented

3. The KF titrator must be checked at regular in-
tervals for accuracy and precision, and the re-
sults must be documented.

HYDRANAL®-Water Standards can be used to
check, control and validate Karl Fischer instru-
ments since the water content is analysed using
two independent methods. A certificate of
analysis is included in each pack. The tracebility
is also confirmed on this certificate.

The international guidelines give only general rec-

ommendations and not precise work instructions.
To solve this problem, we have developed docu-
mentation for analytical procedures and instru-
ment validation. These procedures are available
free of charge. Please request our publication
entitled, «ISO 9000 and Karl Fischer Titration»
from our Karl Fischer technical center. Please
refer to the last page of this publication for the
address and phone number.

34748 HYDRANAL®-Water Standard
i Karl-Fischer-Oven

Standards for the control of KF ovens using
coulometric and volumetric water determination.

This solid standard contains 5.55 % water as
i water of crystallization. The exact value of every

lot can be found in the enclosed Certificate of

i Analysis. The standard can be used to check the
whole apparatus. If the water content found
i differs from the value in the certificate, the func-

tion of the connected volumetric or coulometric
KF titrator should be checked using liquid

i HYDRANAL®-Water Standards.

We recommend the following procedure:

¢ 1. The coulometric or volumetric cell is titrated to

dryness according to the manufacturer’s
instructions.

2. The KF oven is heated to 220°C and the carrier
gas (air, Argon) is dried over a molecular sieve
before being connected into the cell until a
low and stable drift is achieved.

3. An extraction time of 300 seconds is set on
the KF oven.

4. 100 mg of standard for the coulometric con-

trol, or 300 mg for the volumetric control, are
weighed accurately into the sample boat. The
boat is introduced into the hot zone of the
oven.

i 5. Nearly all modern KF titrators calculate the

water content automatically after the input of
the sample weight. The water content can also
be calculated according to the typical calcula-
tion procedures.

If the results are not satisfactory, the single coulo-

i metric or volumetric instrument has to be
checked as described in the sections above. This
¢ is necessary to determine if the fault is caused by

the KF oven or the KF instrument.

HYDRANAL® Technical Help
Karl-Fischer-Titration requires not only high per-
formance reagents and instrumentation but also

i specific theoretical and practical knowledge not
i often found in college or industrial training
i programs. Additionally, existing applications or

measurement protocols are often outdated since

¢ they were simply passed on over the years with-
i out the necessary revisions or changes. To provide :

analysts around the world with the most up-to-
date and product specific information possible

i we have established a Karl Fischer help line which
can be consulted free of charge.Please feel free i
i to contact. Please refer to the last page of this

publication for the address and phone number.




Over 20 Years Experience in Karl Fischer Titration

SIGMA-ALDRICH LABORCHEMIKALIEN GMBH
HYDRANAL®-Laboratory

Wunstorfer StraBe 40

30926 Seelze

GERMANY

For technical help, please contact our Karl Fischer Help Line:

Ms Helga Hoffmann

Tel:  ++49 5137 8238 353

Fax:  ++49 5137 8238 698

E-mail: hhoffman@eurnotes.sial.com

HYDRANAL®-Technical Center USA

Mr Doug Clark

Tel: 1-800-HYDRANAL (toll free hotline for USA and Canada)
E-mail: dclark@sial.com
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More than 20,000 analy-
tical products and 2,000
applications from all the
Sigma-Aldrich brands have
been brought together in
one place. They have been

organized by analytical /OCH3
technique. N O
If you browse the on-line g_(l:[’_
catalogue or search by key-
word, name, CAS#, or
application, you will be able
to find the products you (
need.
www.sigma-aldrich.com/analytical
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