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IMPORTANT NOTE. It is essential that this Section be read in conjunction with the information in the ‘General introduction’ to BS 684,
which is published separately.

0. Introduction 4. Reagents

The method described in this Section is technically similar The following reagents are required (see also BS 684 :

to part of 1ISO/R 760, except that propan-1-ol or General introduction).

2-methoxyethanol (ethyl glycol monomethyl ether) is used 4.1 Propan-1-ol or 2-methoxyethanol, anhydrous or dried
throughout the determination in place of methanol. It is by the method described in 5.1 !

suitable for the determination of water content in the range

0.05 % to 1 % (m/m). Methods for the determination of 4.2 Nitrogen, from a cylinder of compressed gas.

water content of 1 % or more are described in BS 684 : 4.3 Fischer reagent, having a water equivalent of 3.0 mg/ml
Section 1.16. to 4.0 mg/ml, prepared as described in 5.4.
NOTE. This strength of reagent has been found generally convenient
1. Scope for determining percentages of water of the order of 0.1 % using the
. . . . . apparatus and procedure detailed, but any other strength of reagent
This Sgctlon desgrlbes a method for jche determination qf between about 2.5 mg/mi and 5.0 mg/m| may be adopted if
water in fats having a water content in the range approxi- preferred.

mately 0.05 % to 1 % (m/m). . .
4.4 Sodium tartrate, crystalline (Na,C4H404-2H,0).

2. References

The following standards publications are referred to in this 4.5 Water/propan-1-ol reagent, prepared as described

Section: in 5.2.
BS 846 Burettes and bulb burettes 4.6 Pyridine, prepared as described in 5.3.
BS 1583  One-mark pipettes 4.7 lodine, resublimed.

BS 1792  One-mark volumetric flasks
ISO/R 760 Determination of water by the Karl Fischer
method

4.8 Sulphur dioxide liquid, refrigeration grade from a glass
siphon.

4.9 1-Ethylpiperidine (N-ethylpiperidine), dried over

silica gel or a molecular sieve.

3. Principle

The water present is titrated with a solution of iodine and
sulphur dioxide in a pyridine and propan-1-ol mixture
(modified Karl Fischer reagent) previously standardized by
titration with an exactly known mass of water of
crystallization or water.

NOTE. The propan-1-ol may be replaced with 2-methoxyethanol 4.11 Silicone base grease, for lubricating the ground glass
throughout these determinations. joints.

4.10 Aluminium sodium silicate, anhydrous, granules of
diameter of 1.7 mm for use as a desiccant. These granules
may be regenerated by washing with water and drying at
350 °C for at least 48 h. Activated silica gel may be used as
an alternative.
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5. Preparation of reagents
rrepare reagents by the following methods.

5.1 Propan-1-ol. If not anhydrous, dry by distillation over
magnesium turnings and a little iodine, or by fractional
distillation through a 1.6 mm rectifying column and into a
receiver protected from atmospheric moisture by a guard
tube. Propan-1-ol dried in this manner will contain not
more than 0.03 % of water.

5.2 Water/propan-1-ol. To approximately 900 ml of
propan-1-ol (4.1) in a 1 litre one-mark volumetric flask (6.7)
add 1.5 ml of water. Make up to the mark with propan-

1-ol (4.1), mix thoroughly and transfer to the appropriate
burette reservoir.

5.3 Pyridine. Distil the pyridine (4.5), collecting the fraction
boiling between 114.0 °C and 116.0 °C at 1.013 bar*

(760 mmHg) pressure, the receiver being protected from
atmospheric moisture by a guard tube.

5.4 Fischer reagent. Measure 800 ml of propan-1-ol (4.1)
into a dry 15600 ml glass-stoppered flask. Add 160 g of
pyridine (4.6). Exchange the glass stopper for a two-hole
rubber stopper fitted with an inlet tube reaching nearly to
the bottom of the flask and a short outlet tube protected by
a guard tube. Weigh the flask with its fittings and contents
and cool in ice water. Connect the inlet tube to the siphon
of sulphur dioxide (4.8) and allow the gas to pass into the
mixture with continuous agitation until the total mass of the
flask and its contents is increased by about 40 g. Remove
the rubber stopper and delivery tubes and add 90 g of

iodine (4.7). Replace the glass stopper, shake to dissolve the
iodine and allow the mixture to stand for 24 h. Transfer the

prepared reagent to the appropriate burette reservoir bottle.
The water equivalent of the Fischer reagent thus prepared
will be about 3.5 mg/mi.

NOTE. This reagent is available commercially.

6. Apparatus

The following items of apparatus are required (see also
BS 684 : General introduction).

6.1 Karl Fischer apparatus. Complete sets of apparatus for
determination of water by the Karl Fischer method are
available commercially. These are of different types designed
to meet different requirements as to sensitivity and accu-
racy. In order to avoid unnecessary restriction, the essential
parts of the apparatus listed in (a) to (g) are described in
general terms except where strict adherence to a particular
type or size is considered essential.

All possible points of entry of atmospheric moisture into
the apparatus (including the suction end of the pipettes)
shall be protected by guard tubes filled with freshly
activated silica gel or other efficient desiccant. For safety,
the use of granular magnesium perchlorate is not recom-
mended.

Silicon grease (4.11) shall be used for lubrication of stop-
cocks. Petroleum jelly is not suitable, owing to its reactivity
with Fischer reagent.
(a) Reaction vessel, (see figure 1), having a working
capacity of not less than 60 ml and having minimal ‘dead
space’ in the region of the drain cock. The wide neck
shall have an airtight detachable head fitted to accommo-
date two burette jets (extended to a suitable length) and

*1 bar = 10° N/m? = 100 kPa.
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Figure 1. Suggested alternative forms of reaction vessel DOCU m entS
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