HYDRANAL®-Water Standards
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HYDRANAL®-Water Standards

Traceable to NIST SRM 2890

HYDRANAL®-Water Standards can be used for the titer determination
of volumetric Karl Fischer reagents, to control coulometric Karl Fischer
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.
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Calibration, validation and control of analytical instruments and
reagents are central requirements 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 required.
Pure water can be used, but the amounts needed (10 mg for volumetry,
and 100 pg - 1 mg for coulometry) are difficult to weigh.

We recommend HYDRANAL®-Water Standards with an exactly

confirmed water content

e for titer determination

e for monitoring precision and accuracy

e for validation and inspection of KF titrators according to 1SO 9000,
GMP, GLP and FDA guidelines

Traceability to a national standard or to a Sl unit is often required in these
guidelines. Three of our liquid HYDRANAL®-Water Standards, one for
volumetry and two for coulometry, as well as one of our solid
HYDRANAL® Standards are traceable to the NIST standard reference
material SRM 2890, Water Saturated Octanol. «NIST» stands for the
National Institute of Stan-dards and Technology of the USA.

Liquid HYDRANAL®-Water Standards

HYDRANAL®-Water Standards consist of a solvent mixture with specific
composition and precisely determined water content. The exact
amount of water can be found on a Certificate of Analysis which is
enclosed in each product package. HYDRANAL®-Water Standards are
filled under Argon in 4 mL or 8 mL glass ampoules. The humidity-proof
packaging allows for a minimum storage of five years. Each box
contains 10 ampoules.

General Instructions for use

Opening an ampoule directly before a measurement will reduce the risk
of atmospheric moisture entering the ampoule and falsifying results
(depending on local humidity conditions). We recommend the use of
glass syringes since most plastic syringes can store or release a certain
amount of water over time. It is common practice to flush each syringe
initially with approximately 1 mL of HYDRANAL®-Water Standard, then
draw the whole remaining volume into the syringe. This will reduce
exposure of the standard to atmospheric moisture.

34849 HYDRANAL®-Water Standard 10.0
Standard for volumetric Karl Fischer titration. This standard is traceable
to NIST SRM 2890.

34828 HYDRANAL®-Water Standard 1.00

Standard for coulometric Karl Fischer titration. This standard is also
traceable to NIST SRM 2890.

Although coulometry is considered an absolute method, not all titrated
values are necessarily correct. Air humidity, electrode poisoning, or
sample matrix conditions can influence the results. It is therefore
necessary to test the system with known water quantities and check
the recovery data. This validation of the instrument should be
performed once the titration vessel has been freshly charged with
reagents. To monitor for interferences caused by the sample matrix, a
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control test should be done immediately after a sample was
analyzed. In either case the theoretically added amount of
water should correspond to the experimentally titrated
amount of water; for an added amount of 1000 pg water,
the deviation should not exceed 50 pg (better 30 pg).

34847 HYDRANAL®-Water Standard 0.10

Standard for coulometric Karl Fischer titration. This standard
is also traceable to NIST SRM 2890. It can be used in the
same way for verification of coulometric measurements.
We recommend the use of this standard when determining
very small absolute amounts of water (approx. 100 pg). An
excellent working technique is required, otherwise the
results may be too high. This also applies for the results of
the sample measuring.

34813 HYDRANALS®-Standard 5.00

Standard for volumetric Karl Fischer titration with water
content of 5.00 + 0.02 mg/mL.

This liquid calibration standard contains a mixture of
solvents of a defined partial pressure of water and is
therefore stable under normal atmospheric conditions.

34802 HYDRANAL®-Water-in-methanol Standard 5.00
Standard for volumetric back titration according to Karl
Fischer with water content of 5.00 + 0.02 mg/mL.

This standardized methanol is hygroscopic and can take up
atmospheric moisture.

All liguid HYDRANAL® Standards should be dosed using
glass syringes, weighed before and after dosage.

HYDRANALP Solid Standards

«E» 34696 HYDRANAL®-Standard sodium tartrate
dihydrate

Primary standard for volumetric Karl Fischer titration with
water content of 15.66 = 0.05 %. This standard is
traceable to NIST SRM 2890. HYDRANAL®-Standard
sodium tartrate dihydrate remains stable under normal
conditions and does not loose or adsorb moisture. It is
presented with a Certificate of Analysis in a finely-
powdered form that dissolves relatively quickly in methanol,
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.... Product Range

Product

HYDRANAL®-Water

Standard 10.0

HYDRANAL®-Water

Standard 1.00

HYDRANAL®-Water

Standard 0.10

HYDRANAL®-
Standard 5.00

although its solubility is limited. This is the primary standard for Karl
Fischer applications.

34803 HYDRANALS®-Standard sodium tartrate dihydrate
Primary standard for volumetric Karl Fischer titration with water
content of 15.66 + 0.05 %.

34748 HYDRANALS®-Water Standard KF-Oven

Solid standard for the control of Karl Fischer ovens using coulometric
and volumetric water determination. This standard contains 5.55 =
0.05 % chemically combined water. The exact water content of each
lot is displayed in the enclosed Certificate of Analysis. This standard
may be used to verify the results of a Karl Fischer oven system. If the
experimentally titrated amount of water differs from the added
amount of water, the function of the connected volumetric or
coulometric Karl Fischer titrator should be checked using liquid
HYDRANAL®-Water Standards.

«E» 37943 Fastrate™ volumetric 10 mg tablets

We are exclusively distributing Fastrate™ volumetric 10 mg, a novel
water standard in tablet form to support volumetric Karl Fischer
titrations. The tablets are manufactured and packaged in single use,
individually sealed blister cards and are supplied with a Certificate of
Analysis in each carton. A 10.00 mg + 3 % water content meets the
minimum moisture content required by pharmacopoeia standards (e.g.
USP General Chapter 921. Water Determination). Fastrate™ volumetric
10 mg is available in a pack of 30 tablets.

HYDRANALS®-Water-in-
methanol-Standard 5.00
HYDRANAL®-Standard
Sodium tartrate dihydrate

HYDRANALS®-Standard-
Sodium tartrate dihydrate
HYDRANAL®-Water
Standard KF-Oven
Fastrate™ volumetric

10 mg tablets

Description Package
Size

Standard for volumetric KF titration 80 mL

1 g (1mL) contains 10.0 mg = 1.00 % water at 20 °C

Contains 10 glass ampoules of 8 mL

Traceable to NIST SRM 2890

Standard for coulometric KF titration 40 mL

1 g (1mL) contains 1.00 mg = 0.10 % water at 20 °C

Contains 10 glass ampoules of 4 mL

Traceable to NIST SRM 2890

Standard for coulometric KF titration 40 mL

1 g contains 0.10 mg = 0.01 % water

Contains 10 glass ampoules of 4 mL

Traceable to NIST SRM 2890

Standard for titer determination of volumetric reagents. 100 mL,

Water content: 5.00 + 0.02 mg/mL at 20 °C 500 mL

Standard for volumetric back titration according to Karl 1L

Fischer. Water content: 5.00 + 0.02 mg/mL

Primary standard for volumetric KF titration 25¢g

Water content: 15.66 + 0.05 %

Traceable to NIST SRM 2890

Primary standard for volumetric KF titration 100 g

Water content: 15.66 + 0.05 %

Solid standard for control of KF Ovens 1049

Water content: 5.55 + 0.05 %

Solid standard tablets for titer determination of 1 pack of

volumetric reagents. 30 tablets

Water content: 10.00 mg = 3 %

The general terms of sale of the current Laboratory Chemicals Catalog apply.

Usage

The Fastrate™ volumetric 10 mg tablets simplify your
instrument calibration. Open a blister and put the water
standard tablet directly into your volumetric titration
vessel. The deviation from the water content described in
the Certificate of Analysis does not exceed 3 % (w/w). For
accurate control, the system should be checked regularly
using HYDRANAL®-Water standard 10.0.
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U.S. Patent Applications 10/399,117 and 10/793,722 and
foreign equivalents apply.

Technical support

We'll be glad to provide you with support for the analysis
of your samples based on our twenty years of experience
with Karl Fischer titration. We can suggest a solution to
your analytical problem and, if necessary, develop an
individual analytical method for you. Our comprehensive
application collection makes daily work easier for
HYDRANAL® users.

Just call us! We'll be pleased to answer any questions
regarding sample analysis using the Karl Fischer method
and on HYDRANAL® reagents.

Contact
Contact the following for further
information:

Europe and Rest of the World

Ms. Helga Hoffmann

Technical Support HYDRANAL®
Waunstorfer Strale 40

D-30926 Seelze, Germany

Tel. ++49-5137/8238-353

Fax ++49-5137/8238-698

e-mail: hhoffman@europe.sial.com

USA and Canada

Mr. Doug Clark

HYDRANAL® Technical Center
3050 Spruce Street

St. Louis, MO 63103

Tel. +1-800- HYDRANALP (toll-free
hotline for USA and Canada)

Fax +1-314-286-6699

e-mail: dclark@sial.com

www.sigma-aldrich.com/hydranal



Argentina

SIGMA-ALDRICH DE ARGENTINA S.A.
Free Tel: 0810 888 7446

Tel: (+54) 11 4556 1472

Fax: (+54) 11 4552 1698

Australia
SIGMA-ALDRICH PTY LTD.
Free Tel: 1800 800 097
Free Fax: 1800 800 096
Tel: (+61) 2 9841 0555
Fax: (+61) 2 9841 0500

Austria

SIGMA-ALDRICH HANDELS GmbH
Tel: (+43) 1 605 81 10

Fax: (+43) 1 605 81 20

Belgium
SIGMA-ALDRICH NV/SA.
Free Tel: 0800 14747
Free Fax: 0800 14745
Tel: (+32) 3899 13 01
Fax: (+32) 389913 11

Brazil

SIGMA-ALDRICH BRASIL LTDA.
Free Tel: 0800 701 7425

Tel: (+55) 11 3732 3100

Fax: (+55) 11 5522 9895

Canada

SIGMA-ALDRICH CANADA LTD.
Free Tel: 1800 565 1400

Free Fax: 1800 265 3858

Tel: (+1) 905 829 9500

Fax: (+1) 905 829 9292

China

SIGMA-ALDRICH (SHANGHAI)
TRADING CO. LTD.

Free Tel: 800 819 3336

Tel: (+86) 21 6141 5566

Fax: (+86) 21 6141 5567

Czech Republic
SIGMA-ALDRICH S.R.O.
Tel: (+420) 246 003 200
Fax: (+420) 246 003 291

Denmark

SIGMA-ALDRICH DENMARK A/S
Tel: (+45) 43 56 59 10

Fax: (+45) 43 56 59 05

Finland

SIGMA-ALDRICH FINLAND OY
Tel: (+358) 9 350 9250

Fax: (+358) 9 350 92555

World Headquarters

3050 Spruce St., St. Louis, MO 63103
(314) 771-5765

sigma-aldrich.com

France

SIGMA-ALDRICH CHIMIE S.a.r.l.
Free Tel: 0800 211 408

Free Fax: 0800 031 052

Tel: (+33) 474 82 28 00

Fax: (+33) 474 95 68 08

Germany

SIGMA-ALDRICH CHEMIE GmbH
Free Tel: 0800 51 55 000

Free Fax: 0800 64 90 000

Tel: (+49) 89 6513 0

Fax: (+49) 89 6513 1160

Greece

SIGMA-ALDRICH (0.M.) LTD.
Tel: (+30) 210 994 8010
Fax: (+30) 210 994 3831

Hungary

SIGMA-ALDRICH Kft

Ingyenes zold telefon: 06 80 355 355
Ingyenes zold fax: 06 80 344 344
Tel: (+36) 1 235 9055

Fax: (+36) 1 235 9050

India

SIGMA-ALDRICH CHEMICALS
PRIVATE LIMITED

Telephone

Bangalore: (+91) 80 6621 9600
New Delhi: (+91) 11 4165 4255
Mumbai: (+91) 22 2570 2364
Hyderabad: (+91) 40 6684 5488
Fax

Bangalore: (+91) 80 6621 9650
New Delhi: (+91) 11 4165 4266
Mumbai: (+91) 22 2579 7589
Hyderabad: (+91) 40 6684 5466

Ireland

SIGMA-ALDRICH IRELAND LTD.
Free Tel: 1800 200 888

Free Fax: 1800 600 222

Tel: (+353) 1 404 1900

Fax: (+353) 1 404 1910

Israel

SIGMA-ALDRICH ISRAEL LTD.
Free Tel: 1 800 70 2222

Tel: (+972) 8 948 4100

Fax: (+972) 8 948 4200

Italy

SIGMA-ALDRICH S.r.l.
Numero Verde: 800 827018
Tel: (+39) 02 3341 7310
Fax: (+39) 02 3801 0737

Japan

SIGMA-ALDRICH JAPAN K.K.

Tokyo Tel: (+81) 3 5796 7300
Tokyo Fax: (+81) 3 5796 7315

Korea

SIGMA-ALDRICH KOREA
Free Tel: (+82) 80 023 7111
Free Fax: (+82) 80 023 8111
Tel: (+82) 31 329 9000

Fax: (+82) 31 329 9090

Malaysia

SIGMA-ALDRICH (M) SDN. BHD
Tel: (+60) 3 5635 3321

Fax: (+60) 3 5635 4116

Mexico

SIGMA-ALDRICH QUIMICA, S.A. de C.V.
Free Tel: 01 800 007 5300

Free Fax: 01 800 712 9920

Tel: 52 722 276 1600

Fax: 52 722 276 1601

The Netherlands
SIGMA-ALDRICH CHEMIE BV
Free Tel: 0800 022 9088

Free Fax: 0800 022 9089

Tel: (+31) 78 620 5411

Fax: (+31) 78 620 5421

New Zealand

SIGMA-ALDRICH NEW ZEALAND LTD.
Free Tel: 0800 936 666

Free Fax: 0800 937 777

Tel: (+61) 2 9841 0555

Fax: (+61) 2 9841 0500

Norway

SIGMA-ALDRICH NORWAY AS
Tel: (+47) 23 17 60 60

Fax: (+47) 23 17 60 50

Poland

SIGMA-ALDRICH Sp. z o.0.
Tel: (+48) 61 829 01 00
Fax: (+48) 61 829 01 20

Portugal

SIGMA-ALDRICH QUIMICA, S.A.
Free Tel: 800 202 180

Free Fax: 800 202 178

Tel: (+351) 21 924 2555

Fax: (+351) 21 924 2610

Russia

SIGMA-ALDRICH RUS, LLC
Tel: +7 (495) 621 6037
Fax: +7 (495) 621 5923

Order/Customer Service (800) 325-3010 e Fax (800) 325-5052
Technical Service (800) 325-5832 e sigma-aldrich.com/techservice
Development/Bulk Manufacturing Inquiries SAFC" (800) 244-1173
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Singapore
SIGMA-ALDRICH PTE. LTD.
Tel: (+65) 6779 1200

Fax: (+65) 6779 1822

South Africa
SIGMA-ALDRICH

SOUTH AFRICA (PTY) LTD.
Free Tel: 0800 1100 75
Free Fax: 0800 1100 79
Tel: (+27) 11 979 1188
Fax: (+27) 11979 1119

Spain

SIGMA-ALDRICH QUIMICA, S.A.
Free Tel: 900 101 376

Free Fax: 900 102 028

Tel: (+34) 91 661 99 77

Fax: (+34) 91 661 96 42

Sweden

SIGMA-ALDRICH SWEDEN AB
Tel: (+46) 8 742 4200

Fax: (+46) 8 742 4243

Switzerland

SIGMA-ALDRICH CHEMIE GmbH
Free Tel: 0800 80 00 80

Free Fax: 0800 80 00 81

Tel: (+41) 81 755 2828

Fax: (+41) 81 755 2815

United Kingdom
SIGMA-ALDRICH COMPANY LTD.
Free Tel: 0800 717 181

Free Fax: 0800 378 785

Tel: (+44) 1747 833 000

Fax: (+44) 1747 833 313

SAFC (UK) Free Tel: 0800 71 71 17

United States
SIGMA-ALDRICH

P.0. Box 14508

St. Louis, Missouri 63178
Toll-Free: 800 325 3010
Toll-Free Fax: 800 325 5052
Call Collect: (+1) 314 771 5750
Tel: (+1) 314 771 5765

Fax: (+1) 314 771 5757
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