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Of these the first possibility is unlikely because of 
steric hindrance by the alkyl groups while the second, 
although leading to a T 1 change in the correct direction, 
would not give rise to the large changes observed. The 
third and more likely possibility is an increase in the cor
relation times for rotation and diffusion of the water mole
cules with a resultant increase in both the intra- and inter
molecular components of the relaxation rate'. Such an 
increase in Tc would result if a significant fraction of the 
water molecules are partially immobilized in the vicinity 
of the apolar groups either by an increase in the 'ice-like
ness' of water near the apolar groups or by the formation 
of partial clathrate hydrates about the apolar groups"·. 

A qualitative interpretation of the E versus m curves 
can be given in terms of a simplified model in which the 
protons are assumed to occupy three distinct sites; that 
is, clathrate (or 'ice-like') wat,er, hydrated Br- ion and 
bulk water. The observed relaxation rate, 1fT .. is then 
given by the weighted average of the contributions from 
theso sites and a preliminary calculation"'· shows that 
approximately 30 water molecules are involved in the 
ordered water layer about tho (CzH.),N+ ion. Tho order
ing is accompanied by a ten·fold increase in the correlation 
time more than that in bulk water. In comparison, tetra· 
methyl ammonium bromide is a much less effective 
structure·maker orienting less than 5 water molecules 
about the (CH3 ),N+ ion. The deviations from linearity 
obsorved in the E versus m curves at higher concentrations 
indicate that the three-site model is inadequate under 
these conditions. 
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Detection of Divalent Sulphur Compounds 
on Paper and Thin-layer Chromatograms 

RECENTLY a communication has boon published by 
Thompson et aU which describes a sensitive qualitativo 
test for sulphoxides on paper chromatograms. The 
m ethod is based on the reaction of sulphoxides with 
hydriodic acid to form iodine. C. De Marcoz essontially 
extended tho method of Thompson to certain other classes 
of partially oxidized sulphur compounds like sulphinic 
acids and sulphones. However, as explicitly stated in 
D e Marco's communication, the Thompson test is of no 
direct use for the detection of other classes of organic 
sulphur compounds, ospocially tho large number of 
substances containing divalent sulphur. 

The publication of tho two aforementioned papersl,2 
induccd us to report a m ethod usod in this laboratory, 
which makes it possible to dotoct just thoso classes of 
organic sulphur compounds giving no reaction with 
hydriodic acid. Our method is based on the well-known 
oxidation of divalent sulphur compounds by periodic acid 
to 8ulphoxides, sulphonos, sulphinic acids or derivatives 
thereof. 

A positivo reaction with neutral aqueous potassium 
(meta) poriodate solution is given by aliphatic thiols , 

sulphides, disulphides, thioketones, thiamides and 
thioureas3 • The aromatic thiols, sulphides, and disulphides 
usually do not react under these conditions!. However, these 
aromatic sulphur compounds will give satisfactory posi
tive results with periodate in acetic acid solution, since an 
increase in the acidic strength of the oxidant favours the 
oxidation reaction;'-. 

The oxidation of compounds on paper chromatograms 
with periodate and the subsequent development of the 
unconsumed poriodic acid with benzidine was originally 
used by Viscontini et al." in carbohydrate chemistry, where 
tho m ethod indicates glycol groups. In this laboratory, 
the application of Viscontini's method for the detection of 
sulphur compounds was first observed while working 
with sugar-amino-acid complexes, the amino-acids having 
been DL·methionine and L-cystine. The method was 
later extended to aliphatic and aromatic thiols, sulphides 
and thioketones. As expected, thiophene and its deriva
tives give no reaction, the reason being the aromatic 
character of these compo1ll1ds. 

The technical details of the periodic acid oxidation of 
sulphur compounds are very similar to those given in the 
original application by M. Viscontini. The paper or the 
glass-plate is sprayed with a 0,1 per cent solution of 
sodium (meta) periodate in water or in 8 N acetic acid, 
respoctively. After 4 min the colour is developed by 
spraying the paper with a 0·5 per cent solution of benzidine 
in n-butanolfacetic acid (4: 1 v/v). Where oxidizable 
substances are present on the paper, the periodate is 
consumed and, afterwards, the colourless benzidine 
is not oxidized to the dark blue compound as on the rest 
of tho paper. The final chromatogram shows whito spots 
on a blue background. 

The procedure is readily reproducible and sensitive. 
In tho case of methionine the sensitivity is comparable 
to that of ninhydrin (5-10 lLg). With aromatic sulphur 
compounds, the sensitivity is somewhat lower and depends 
on tho aromatic residue (20-30 lLg). 

A preparative periodate oxidation of methionine was 
performed under tho conditions of tho development 
of the chromatogram. The main reaction product was 
methionine sulphoxide, with a minor amount of the 
sulphone present. 
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Production of Gallium by Continuous 
Electrodeposition from Acidic Solutions 

As a means of production, electrolysis of gallium from 
only alkaline and not acidic solutions has been reported' , 
The principal difficulties roported using acidic solutions 
I1re: (a) poor current officiencies; (b) formation of solid 
gallium oxychloridez. 

Reports of acidic gallium electrolyses'" have shown it to 
be feasible, and the simple considerations leading to suc
cessful acidic gallium eloctrodoposition usoful for large
scale production are outlined in this work. 

Eloctrolysis of an aqueous solution of GaCI. using a 
molten gallium cathode and a graphite anode results in 
the sequence of events here. 
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