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Standardisation of Thiocyanate Solution. The British Pharmacopeia
does not specify standardisation methods, but the United States Pharma-
copeeia directs that ammonium thiocyanate solution shall be standardised
against silver nitrate solution, which may be made from reagent pure
silver nitrate or standardised in turn gravimetrically via silver chloride.
Pure mercury, and not silver, was recommended by Jones® for the
standardisation of ammonium thiocyanate solutions intended for use in
mercury assays; no figures were given in support. It is clear from the
previous discussion that this procedure would be of value only if identical
conditions were adhered to in both standardisation and subsequent
determinations. Kolthoff and van Berk® obtained identical factors using
mercury and silver nitrate and concluded that mercury was an excellent
primary standard for the standardisation of thiocyanate provided correct
conditions were used. Table I, giving results obtained by the present
authors, shows that thiocyanate may be standardised against mercury,
silver or silver nitrate solution provided that any end-point correction® in
the standardisation of the latter is taken into consideration.

TABLE 1
STANDARDISATION OF 0-1N THIOCYANATE

Method ’ Factor

Against silver nitrate standardised with sodium chloride by Mohr’s method :—
(@) With no end-point correction . . .
(b) With end-point correction ..

Against silver nitrate standardised gravxmetncally as AgCl

Against silver wire by Volhard method .

Against mercury (redistiiled in vacuo)

EEE

Hence if silver nitrate solution standardised against sodium chloride
by Mohr’s method,® and used for the assay of sodium and potassium
chlorides, is used for the standardisation of thiocyanate solutions, the
end-point correction in the standardisation of the silver nitrate must not
be overlooked.
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(III) THE DETERMINATION OF IODINE IN ORGANIC COMPOUNDS
BY ALKALINE REDUCTION
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MEeTHODS for the determination of iodine in organic compounds fall into
three classes based on ignition,1:2:? oxidation#:5:%7 or reduction.®®®* The
ignition method is widely used in the British Pharmacopeia but has been
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criticised®%1° and the United States Pharmacopeia has adopted an
alkaline oxidation method. Reduction with zinc and acetic acid is
used in the British Pharmacopceia for iodoxyl and iodised oil; zinc and
nitric acid have been used,! whilst a method using zinc and sulphuric
acid was devised by Powell and Taylor'®* and applied to injection of
diodone, injection of iodoxyl, pheniodol and chiniofon. This method
lacks precision (4 results for chiniofon in their Table II have a.total
spread of 1-7 per cent.), the titre is small (7 ml. for chiniofon), and it is
not specific for iodine. Reduction with zinc and alkali, used in an
identity test for pheniodol,!* was suggested inter alia by members of a
Pharmacopeeia Sub-Committee as the basis of an assay; optimum con-
ditions have been determined and the following method developed.
METHOD

Weigh accurately an amount of material containing about 0-5 g. of
iodine into a 250-ml. conical flask and dissolve in a mixture of 12 ml. of
solution of sodium hydroxide and 20 ml. of water, warming if necessary.
Add 1 g. of zinc powder, attach a condenser and reflux gently for 30
minutes. Cool, add through the condenser 20 ml. of water, filter through
cotton-wool, wash the flask with 2 quantities of water, each of 15 ml,,
and pass the washings through the filter. To the filtrate add 25 ml. of
hydrochloric acid, cool to room temperature, add 10 ml. of solution of
potassium cyanide and titrate with 0-05M potassium iodate until the dark
brown solution which is formed becomes light brown; add 5 ml. of
mucilage of starch and continue the titration until the solution is colour-
less. Each ml. of 0-05M potassium iodate is equivalent to 0-01269 g.
of iodine.

From Table I, which gives results obtained by this and other methods
on a range of substances, it is seen that the method is precise and accurate.

TABLE 1
JODINE CONTENT BY DIFFERENT METHODS OF VARIOUS IODOCOMPOUNDS
Proposed Ignition Reduction Reduction Alkaline
alkaline with sodium with zinc with zinc oxidation with
zinc carbonate and acetic | and sulphuric | permanganate
Todocompound reduction (B.P.) acid (B.P.) | acid (Powell)
Pheniodol* .. .. 51-35 51-05a 497
(Theory 51-37 per cent. 51-3 51-1a 51-1
of iodine) 51-37 51-08 51-3
51-18 50-8
Mean .. .. 51-34 51-06 50-7
Iodophthalein .. . 55-42 } 5514
55-46 ‘ 55-03
Todoxyl .. .. .. 51-10 i 51-10 5107
51-08 ! 51-10 51-05
Chiniofon .. .. 30-52 ! 29-61 29-47¢ 29-83
30-49 29-65 29-68¢ 292
30-49 29-41¢ 29-53
30-54

* Specially synthesised and purified by recrystallisation.
a Using Meker burner.

b Using electric furnace at 700° C.

¢ Yellow colour still present after 3 hours.
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Ignition with sodium carbonate gave slightly lower results except with
chiniofon where the discrepancy was appreciable; Powell and Taylor
also obtained low results in this case.

NOTES ON THE METHOD

1. About 0-4 g. of zinc is consumed; for quantitative reduction not
less than 10 ml. of sodium hydroxide solution and a reduction time of
20 minutes are required. '

2. The reduction products of pheniodol, iodophthalein, iodoxyl and
chiniofon, identified respectively as «-phenyl-8-(4-hydroxyphenyl)-
propionic acid, phenolphthalein, N-methyl-4-pyridone-2 :6-dicarboxylic
acid and 8-hydroxyquineline-5-sulphonic acid were found not to interfere
with the iodate titration.

3. In the B.P. the end-point acid concentration for Lang’s iodate
titration!® varies from the equivalent of 0-64N in the case of iodophthalein
to 1-42N in the case of iodoxyl. For accurate results not lower than 1N
was found necessary.

SUMMARY

A method for the determination of iodine in iodophthalein, chiniofon,
iodoxyl and pheniodol is described. The method is simple and rapid
and is more accurate than the ignition method of the British Pharmacopceia.

REFERENCES

Schiff, Liebig’s Ann., 1879, 195, 293.

Piria, Z. anal. Chem., 1906, 45, 572.

Block and Waters, J. Amer. pharm. Ass., Sci. Ed., 1945, 34, 192,
Baubigny and Chavanne, C.R. Acad. Sci., Paris, 1903, 1198.
Butler and Burdett, Anal. Chem., 1939, 11, 237. .
Clark and Jones, J. Ass. off. agric. Chem., Wash., 1942, 25, 755.
Bergenfors and Schell, Svensk. farm. Tidskr., 1949, 53, 219.
Schwenck, Papa and Ginsberg, Anal. Chem., 1943, 15, 576.

Pesez and Poirier, Bull. Soc. chim., 1948, 379.

10. Garratt, Drugs and Galenicals, Chapman & Hall, London, 1937, 161.
11. Monthulé, Ann. Chim. analyt., 1912, 133.

12. Lang, Z. anorg. Chem., 1922, 122, 332,

13. Powell and Taylor, Quart. J. Pharm. Pharmacol., 1947, 20, 373.
14. Foster and Williams, J. Pharm. Pharmacol., 1949, 1, 60.

VRN NDB LN~

(IV) THE STABILITY AND PRESERVATION OF LITMUS SOLUTIONS
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LitMus solution prepared as specified in the British Pharmacopeeia is
distinctly alkaline (pH 8) and rapidly undergoes fermentation, becoming
acid and less sensitive. Prideaux! suggests phenol as a preservative but
gives no details as to its use.

A quantity of litmus solution prepared according to the British Pharma-
copeeia was divided into 3 equal portions which were stored (a) in an
amber glass-stoppered bottle, (b) in a clear glass-stoppered bottle, (c)in a
clear glass-stoppered bottle after the addition of 0-5 g. of phenol per 100 ml.
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