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S H O R T C O M M U N I C A T I O N S 

New colour reactions of elemental sulphur and carbon disulphide* 

(Received 19 December 1960. Accepted 18 February 1961) 

IT is often desirable to detect minute quantities of elementary sulphur in inorganic or organic raw 
materials, intermediates or finished products, and some attention has recently been devoted to this 
problem. 1' 2 A n excellent colorimetric determination has also been described.3'4 

The present author has found that a solution of sulphur in acetone gives a transient green (at 
higher concentrations) or blue (at lower concentrations) colour when shaken with concentrated aqueous 
sodium or potassium hydroxide. 

If the acetone is replaced by methyl ethyl ketone or methyl н-propyl ketone, a yellow colour de
velops on adding concentrated aqueous sodium or potassium hydroxide. The colour is stable and 
can serve for the colorimetric determination of sulphur, but the reaction is less sensitive than that 
with acetone. 

When acetone and potassium hydroxide, but not sodium hydroxide, are used and the green or 
blue colour has disappeared, the addition of 1 drop of carbon disulphide produces a pink colour. 
This is more stable than the original green or blue and can be used to detect carbon disulphide. 

Both reactions can be used to detect elementary sulphur in inorganic (e.g. gypsum) or organic 
(e.g. hydrocarbons) compounds. 

Interferences 
Sulphur-containing compounds, such as sodium sulphide, hydrogen sulphide, sodium hydro-

sulphide, sodium thiosulphate, thiophene, 2-aminothiazol, thiourea, do not give the green or blue 
colour. The presence of selenium does not interfere with the reaction. A large quantity of water in 
the acetone reduces the sensitivity of the test. No change of sensitivity was, however, observed when 
the content of water in acetone was below 10%. Therefore it is not necessary to use anhydrous acetone. 
A large quantity of ethyl alcohol (above 25%) also reduces the sensitivity of the test. 

Neither water nor ethyl alcohol interferes with the pink colour developed on adding carbon di
sulphide. The presence of some organic compounds (e.g. thiourea) in the acetone solution interferes 
with the reaction. In such cases only a yellow colour appears. 

E X P E R I M E N T A L 
Reagents 

001 % w/v Standard sulphur solutions: Prepared by dissolving 20 mg of pure sulphur (pharma
ceutical grade, recrystallised twice from carbon tetrachloride, m.p. 118°) in 200 ml of pure acetone, 
petroleum ether (boiling range : 75-110° ; density : 0-73 at 25°), iso-octane, /(-heptane and cyclohexane, 
respectively. 

0-1% Standard carbon disulphide solution: Prepared by dissolving 1 g of pure carbon disulphide 
in 1 litre of pure acetone. 

30% Sodium and potassium hydroxide solutions: Prepared by dissolving 300 g of sodium and 
potassium hydroxide, respectively, in distilled water followed by dilution to 1 litre. 

Detection of sulphur in acetone solution 
To a few ml of a solution of sulphur in acetone add a few ml of 30 % aqueous potassium hydroxide 

and shake. When the concentration of sulphur in the solution is 0-01 %, a dark grass-green colour 
develops in the acetone layer. A still higher concentration produces an olive-green colour. When the 
concentration is lower (0001 %), the colour is blue. The limit of sensitivity of the reaction is about 
00002 % of sulphur. No colour was observed when the concentration of sulphur was 0-0001 %. 

* This work was completed in 1957, but for various reasons publication was delayed. In the 
meantime a similar test for the detection of elementary sulphur by means of acetone was described by 
G . Ingram and B. A . Toms, Analyst, 1960, 85, 766. 
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After the green or blue colour fades, add 1 drop of carbon disulphidc and shake. If the concen
tration of sulphur in acetone is relatively high (0-01 %), a strawberry colour appears. When the con
centration is low (0-001 %), a light pink colour appears. At a higher concentration (0-05 %) an orange 
colour is formed. It is less characteristic than the colour developed at lower concentrations. 

The colour appears within 0-5-2 min after adding the carbon disulphide and its intensity increases 
with time. The highest intensity is acquired after 3-5 min, and the colour fades within 20-30 min. 

Detection of sulphur in hydrocarbons with acetone 
Dilute 1 litre of the solution of sulphur in hydrocarbon (e.g. petroleum ether, iso-octane, /г-heptane, 

cyclohexane) with pure acetone to 7-8 ml, then add 1-2 ml of 30% aqueous potassium hydroxide. 
A green (at higher concentrations of sulphur in the solution) or blue (at lower concentrations) colour 
develops. Sulphur in a concentration as low as 0002% in the hydrocarbon can be detected. 

After the colour fades, add 1 drop of carbon disulphide. A pink colour varying in intensity from 
light pink at lower concentrations to strawberry at higher concentrations (0-05 % of sulphur in hydro
carbon) develops within a few min, reaching its maximum intensity after 3-5 min and lasting for 
about 30 min. 

Detection of sulphur in hydrocarbons with methyl ethyl ketone or methyl n-propyl ketone 
Dilute 1 ml of the solution of sulphur in hydrocarbon with 5 ml of methyl ethyl ketone or methyl 

/г-propyl ketone and add 1-2 ml of 30% aqueous sodium or potassium hydroxide. A yellow colour 
develops in the ketone solution. The sensitivity limit is of the order of 0-05 % of sulphur in hydro
carbon. 

Detection of carbon disulphide 
Add the solution of 0-01 % of sulphur in acetone to the same volume of solution of carbon di

sulphide in acetone, then add 30% aqueous potassium hydroxide. A greenish-bluc colour caused by 
the presence of sulphur in acetone develops and quickly disappears, then a strawberry or pink colour 
appears in the acetone layer within 5-10 min. This colour lasts for 20 min to 1 hr and finally changes 
to yellow. The sensitivity limit of the reaction is of the order of 0-01 % of carbon disulphide in acetone. 

The potassium hydroxide layer is at the same time coloured yellow as a result of the formation of 
potassium trithiocarbonate. 

The method can be applied to the detection of carbon disulphide in air. The air is drawn through 
a train of three or four tubes, containing a solution of 001 % of sulphur in acetone cooled to 0-5°, 
at a rate of about 0-1 litre per min. The solution in the first two tubes is subsequently combined and 
tested with 30% aqueous potassium hydroxide as above. 

T. URBAŃSKI 
Department of Organic Technology 
Politechnika 
Warsaw 10, Poland 

Summary—Simple colour reactions are described for the detection of 
elementary sulphur and carbon disulphide. 

Zusammenfassung—Einfachc Farbreaktionen werden beschrieben, 
mittels derer elementarer Schwefel oder Schwcfelkohlenstoff in azetoni-
scher Lôsung nachgewiesen werden kônnen. 

Resume—L'auteur décrit des réactions colorées simples par lesquelles 
le soufre élémentarie ou le sulfure de carbone en solution dans l'acétone 
peut être décelé. 
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The determination of gallium 
(Received 29 November 1961. Accepted 12 January 1962) 

D E T E R M I N A T I O N O F G A L L I U M I N P U R E S O L U T I O N S 
CLASSICAL methods for the determination of gallium were invariably completed by a gravimetric 
procedure involving precipitation of either hydroxide or cupferrate, followed by ignition to the oxide 
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