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Methods for Determination of Combined
Water In Manganese Ores M 8231-1982

1. SGDPE

This Japanese Industrial Standard specifies the methods for determina-
tion of combined water in manganese ores.

2. General Matters

General matters common to the determination methods shsll be in accord-
ance with JIS M 8203.

3. Classification of Methods

The method for determination of combined water in manganese ores
shall be in accordance with either one of the following methods:

(1) Gravimetric Method This method applies to the sample of not
Iess than 1 $ in combined water content.

(2) Titrimetric Method (Karl Fischer's Method) This method applies
to the sample of not less than 0.1 % in combined water content.

4, Gravimetric Method

4,1 Purport The sample from which hygroscopic water is removed, is
heated at a high temperature in a current of nitrogen and sulfur or the like
are removed with mixed oxides. The free combined water is absorbed with
magnesium perchlorate and its increased amount is measured,

4.2 Reagents The reagents shall be as follows:

(1) Magnesium Perchlorate (Anhydride) That of 840 to 1000 um in
particle size is saturafed by carbon dioxide to be used,

(2) Mixed Oxides The equal amounts of lead monoxide and lead
dioxide are mixed, heated at approx, 300°C for approx. 1 h and
cooled to be reserved.

Applicable Standards:
JIS M 8203-General Rules for Chemical Analysis of Manganese QOres

JI8 R 1306-Porcelain Combustion Boats for Chemical Analysis

JIS R 3503-Glass Apparatus for Chemical Analysis
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4.3 Apparatus, Devices and Materials The following apparatus, devices
and materials shall, as a rule, be used (refer to Appended Fig. 1),

(1)

(2)

Nitrogen Purification Part It is the part for removing the

molsture or the like confained in nitrogen by regulating the
pressure and flow rate of nitrogen supplied from a nitrogen
cylinder and consists of the nifrogen cylinder, a pressure
reducing valve, a flowmeter, a gas washing bottle, a dehydration
tfube, etc, They are connected in this order to be used,

Sulfuric acid is used for a gas cleaning bottle (b) and the
drying column (c) packed by silica gel and the drying column
(d) packed by magnesium perchlorate (anhydride) [4.2 (1)] are
used for the dehydration tube.

Further, if components disturbing the determination of moisture
are not conteined in the nitrogen to used, a portion or all
thereof may be omitted.,

Heating Part It is the part for liberation of moisture by heating

a sample in a current of nitrogen and consists of a heating tube
and a heating furnace, The inlet of the heating tube is con-
nected to the nitrogen purification part and its outlet, to a
moisture absorber.

The heating furnace (f) is, as a rule, of approx. 30 mm in
inside diameter and approx. 300 mm in length and is heated by
using an electric resistance heating material. Its temperature is
regulated by centrolling electric current. The tubular electric
resistance heating furnace in the central part of which a length
of approx. 150 mm can be kept at a fixed temperature of 750 to
900°C, is used.

The quartz or square glass heating tube (e) of approx. 20 mm
in inside diameter and approx. 600 mm in length is inserted into
the furnace respectively with projecting it from both ends of the
furnace by each approx. 150 mm., A sample insertion bar (h) is
alrtightly attached to the front end of the heating tube by a
silicone rubber stopper or ground fit and connected to the
nitrogen purification part. The projected part at the rear part
of the heating furnace is packed (j) by approx. 20 g of the
substances obtained by mixing the same amounts of mixed oxides
L4.2 (2)] and the pumice crushed to 2 to 3 mm, heated at approx.
800°C for approx. 30 min to be cooled and is made to be able to
be heated at approx. 300°C from the outside with a small electric
furnace or a gas burner, and the like. The tail end thereof is
extended to a thickness of approx. 3 mm in inside diameter and
connected to a moisture absorption part.

The temperature just above the heating furnace at the centrasl
part of the furnace is measured with a pyrometer. Because the
indication value of the pyrometer generally differs from the
temperature in the heating tube, its difference is preliminarily
obtained and if necessary, the temperature in the heating tube
shall be corrected from the indication value,
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