SiS Sensoren Instrumente Systeme GmbH
Winkler titration accessories for the use with SiS DOA
This text is based on papers from WOCE, J. H. Carpenter and Grasshoff and on experience from SiS.
Please see the reference section for these and other references. Behind the chemical formula of the
reagents you will find the required concentration and the cat. no. from Merck, Darmstadt, Germany.

1. Reagents
1.1. Sodium hydroxide - sodium iodide
NaOh 320 g/l, 8 molar Merck No. 106498 (500, 1000, 5000 g)
NaI
600 g/l, 4 molar Merck No. 106523 (100, 250, 1000 g)
1.1.1 Preparation of NaOH solution

Pour approcimately 40 % of the water into a beaker. Dissolve the NaOH reagent slowly while stirring. If
necessary, add some more water. CAUTION: The chemical reaction produces heat.
1.1.2 Preparation of NaI solution

Pour approcimately 35 % of the water into a beaker. Dissolve the NaI reagent slowly while stirring. If
necessary, add some more water. The reaction may be speeded up by heating the solution. The final
solution must be clear and yellow coloured.
1.1.3 Mixing the solutions

Fill up both solutions to the final concentration and mix them together.

1.2. Manganous chloride solution
MnCl2·4H2O 600 g/l, 3 molar Merck No. 105927 (100, 1000 g)
Pour approximately 80 % of the water volume into a beaker and dissolve the manganous chloride while
stirring. Fill up with water to the final concentration.

1.3. Sulfuric acid
H2SO4 280 ml/l (28%), 5 molar
The sulfuric acid may be more concentrated (up to 50 %), if the volumes added to the samples will be
smaller.

1.4. Sodium thiosulfate solution
Na2S2O3·5H2O 35g/l, 0.14 molar Merck No. 106516 (100, 500, 1000 g)
The final titer concentration should be optimized for the used equipment (bottle volumes, burette
volume) and expected oxygen concentrations. Please see also the SiS paper about choosing optimal
titer concentrations: Selection of the standard and the titer....

1.5. Standard solution
KIO3 0.3567 g/l, 0.00167 molar
Alternatively commercial prepared solution:
Titrisol 3.567 g KIO3 for 1 l solution, Potassium iodate solution 1/60 mol/l, 0.1 N solution Merck No.
109917
This concentrated solution has an accuracy of 0.2%. For higher accuracies the standard has to bee
prepared manually.

2. Sample flasks
Due to the optical endpoint determination of the DOA system, the sample bottles must be clear with
vertical sides. Typical flask volumes are in the range from 50 to 250 ml. A good choice are reagent
bottles with wide mouth, cone ground and glass stopper. This kind of bottles is available from the
Schott company with 50, 100 and 250 ml volumes made from DURAN (borosilicate) or soda-lime
glass. Bottles with small mouth may be also used, but may require removing of water before titration to
free volume for reagents, stirring bar and titer.

3. Stirring bars
The stirring bars should be optimized for the used bottles, but not too small. For 50 ml bottles we
recommend cylindrical 20 x 6 mm bars.

4. Reagent dispensers
Due to the replacement of sample water by the reagents, the used dispensers should have a high
precision. A high precision dispenser is also required for the standard solution.

4.1 Dispenser volumes (according to reagent volumes)
The volumes of the NaOH-NaI and MnCl2 reagents depend on the used bottle volume and the highest
expected oxygen concentration. For small bottles (50 ml) volumes of 0.5 ml each are enough. Greater
bottles may require volumes of 1.0 ml each. At least there must be enough reagent to react with all free
oxygen molecules.
The volume of the sulfuric acid is more critical. The pH value of the final solution must be optimized.
Carpenter specifies pH values from 2.0 to 2.7. This seems to be too high for our point of view.
According to Grasshoff and others we recommend pH values about 1.0. At SiS we are using volumes
of 0.5 ml for the reagents and 1.0 ml for the 50 % sulfuric acid with 50 ml bottles.
The volume of the standard solution depends on various parameters. For best results the volume
should be dimensioned to dispense nearly one burette volume of titer at standardization. Please see
also the SiS paper Selection of the standard and the titer....
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Links
whpo.ucsd.edu
whpo.ucsd.edu/manuals.htm
www.merck.de/english/index.htm
www.schott.com
www.schott.com/duran/download

WOCE Hydrographic Program Office
WOCE Hydrographic Program Office. Manuals and documentation
Merck KGaA, Darmstadt
Schott
Schott catalogues
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