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1SO Recommendation R 1830 November 1970

PULPS

DETERMINATION OF MANGANESE

1. SCPPE

This ISO Recommendation describes a method for the determination of the manganese content of pulp.

2. FIELD OF APPLICATION

This method applies to all kinds of pulp.

3. PRINCIPLE

Al%ing of the 'pulp and dissolution of the ash in nitric.a¢id. Oxidation of the manganese to permanganate with
soflium periodate followed by colorimetric determination by measuring the optical density at 525 nm.

4. AGENTS

reagents used should be of recognized analytical reagent quality. Distilled water or water of equivalent jpurity
shpuld be used in the test.

4.1  Sodium sulphite solution, (Na;SO;) 50 g/1.
4.3  Nitric acid, 1.5 M, 100-ml of nitric acid (o 1.4 g/ml) per litre.

4.3  Periodate-phosphoric'acid solution, 50 g of sodium periodate (NalO,) and 200 ml of 85 % phosphotjic acid
(H3PO,) (p 1L70.g/ml) per litre.
44  Standard marganese solution, 0.1 mg of manganese per millilitre.

Weigh0.2749 g of manganese sulphate (MnSOy, ), dried at 300 °C, into a 1 litre volumetric flask. Disgolve
with'water and dilute to the mark.

5. APPARATUS
Ordinary laboratory apparatus and
5.1 Dishes of platinum, porcelain or quartz.
5.2 Spectrophotometer or filter colorimeter.

5.3  Cells, for use in the spectrophotometer or filter colorimeter.
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6. CALIBRATION

Dilute the standard manganese solution (4.4) ten times so that 1 mi corresponds to 0.01 mg of manganese.
Pipette aliquots of 1, 2, 5 and 10 ml of the diluted solution into 25 ml volumetric flasks. Without any further
dilution heat the solutions by placing the flasks in a steam bath and add 1 mi of the periodate-phosphoric acid
solution (4.3) to each flask. Keep the flasks in the steam bath for 5 minutes after the addition and then dilute
to the mark. Cool to 20 2 °C and adjust the volume. The temperatures of the solutions in the series should
not differ by more than 3 °C. Measure the optical density at 525 nm with a solution containing 1 ml of periodate-
phosphoric acid solution and 24 ml of water as a reference. Divide the reading by the length of the cell.

5 TN e e

Th¢ TITANZANESE COTICENITAtIONS O g cotoured solutions are 04,70 ] 0TI g
respectively. Plot the optical density values divided by the length of the cell against the manganese concentrations,
and check that the points lie on a straight line going through the origin.

7. PREPARATION OF THE SAMPLE

Tedr the air-dry sample into pieces of suitable size. Do not use cut or punched édges or other parts where npetallic
cortamination may have occured.

8. PROCEDURE

8.1| Preparation of test piece

Weigh to the nearest 0.01 g about 20 g of pulp (or 10 gfor manganese contents above 5 mg/kg) into § dish.
At the same time weigh out a separate test sample-for dry matter determination in accordance with IO -
Recommendation R 638, Pulps — Determination of dry matter content.

8.2| Determination

Ash the test piece as described in ISO Recommendation R 1762, Pulps — Determination of ash*. Add
three drops of sodium sulplite'solution (4.1) to the ash and dissolve in a maximum of 5 ml of nitric gcid
(4.2). Place the dish on a(steam bath and evaporate to dryness.

Add a few drops oféitric acid and transfer the contents of the dish with the aid of water to a 25 ml yolumetric
flask. Heat the contents by placing the flask in a steam bath. Add 1 ml of the periodate-phosphoric a¢id solution
(4.3) and let the)flask remain in the steam bath for 5 minutes after the addition. Dilute with water to| the mark,
cool to 20 £2-°C and adjust the volume exactly. The temperature should not differ by more than 3 9C from
that of thé manganese solutions (see section 6) used for the calibration. If necessary, centrifuge the s¢lution

(see note). Measure the optical density at 525 nm with a solution containing 1 ml of periodate-phosphoric
acid-solution and 24 ml of water as a reference. Divide the reading by the length of the cell.

NOTE. — If the solution is turbid, the turbidity can be removed by centrifuging. Do not filter the solution.

* The temperature foreseen in ISO Recommendation R 1762 concerning the determination of ash in pulp is 575 *+ 25 °C; ignition of
the pulp is achieved in a muffle furnace adjusted to maintain the temperature within the specified range, previous ignition being
obtained over a low flame of a gas burner.
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