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(a) Using eriochrome schwartz T (Solochrome 
black) to estimate zinc down to l ·5 µgm. ± 0·5 µgm., 
and magnesium down to 12 µgm. ± 4 µgm. (providing 
zinc is present at I per cent of magnesium), or 
± 8 µgm. magnesium when zinc is absent. Calcium 
magnesium and zinc cannot be distinguished by the 
method. pH must be about 10. 

(b) Using ammonium purpurate (murexide) to 
estimate calcium down to 10 µgm. ± 4 µgm. Any 
copper present is estimated as calcium. pH about 
12. l\lagnesium has no effect. 

Method. 5 c.c. (or even 1 c.c.) solution to be tested, 
of strength between 0·001 M and 0·0001 M, is run 
into a 1-in. specimen tube. Add for (a) 1 c.c. buffer 
(N NH,Cl + N NH40H) and 3 drops Solochrome (giving 
a dilute wine-red colour). Titrate with 0·0001 M 
disodium ethylene-diamine tetra-acetate for zinc, or 
with 0·0005 M cthylene-diamine tetra-acetate for 
magnesium. The titration is complete when the red 
colour cannot be seen, and the colour is a pale grey. 
Extra drops of disodium ethylene-diamine tetra
acetate produce a green colour. As soon as a colour 
change is seen, 30 seconds should elapse between 
drops, as the colour develops slowly. Add for {b) 
1 c.c. N sodium hydroxide and 3 drops of saturated 
ammonium purpurate solution in water, and titrate 
with 0·001 M disodium ethylene-diamine tetra
acetate. The colour change, which is from pink to 
purple, cannot be seen in artificial light, but is quite 
sharp in good daylight from a north-facing window. 

For stronger solutions, with both dyes the amount 
of dye must be increased. During the titration an 
extra 1 ml. of buffer should be added for every 5 ml. 
disodium ethylene-diamine tetra-acetate added. Im
purities in the ammonia should be estimated, using 
a blank. Slight excess of Solochrome masks the wine
red colour. Although the titrations are reversible 
w.ith higher concentrations, it is not quite true with 
the most dilute solutions. A discussion of the 
utilization of these methods will be published later. 
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Dirac's New Theory of the Electron 
IN the last section of a recent paper', Dirac dis

cusses his formuloo with the following words : "An 
important feature of the new theory is that it 
involves only the ratio e/m, not e and m separately. 
This is what one should expect in a purely classical 
theory. The.existence of e should be looked upon as 
a quantum effect, and it should appear in a theory 
only after quantization, and not be a property of 
classical electrons''. 

If this point of view be accepted, some properties 
of electrons which have always been regarded as 
classical should be regarded as quantum effects ; for 
example, the scattering of Jong electromagnetic 
radiation by free electrons. It is well known (see, for 
example, ref. 2) that the cross-section for scattering, 
obtained by a purely classical procedure, is : 

a = 81t (~)'· 
3 me• 

This does not depend on e/m alone, but on the com

bination m(~) 2 • Therefore, the mass of the electron 

can be obtained by observations the interpretation 
of which has so far always been regarded as an 
example of classical theory. 

Dirac's formulation of the situation needs, there
fore, some comment. I personally think that the 
appearance of the electronic radius 

a = V~;_ = J: ~2 

as a result of a classical reasoning indicates that the 
future theory should differ from the present one not 
only in explaining the integral values of all charges 
by a quantization, but also in introducing an absolute 
length right from the beginning. I am further con
vinced that it is futile to deal with the electron and 
its electromagnetic field separately, but that the 
fields of all mesons together with the electromagnetic 
field should be simultaneously considered. I have 
indicated a way of doing this elsewhere3

, and though 
I am far from thinking that this suggestion is right, 
I am still convinced that the solution must be sought 
in this direction. 
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Evidence for lntramolecular Attraction 
between Hydroxyl and Carbonyl Oxygen 

Atoms 
THE accurate crystal structure analyses of ()(-oxalic 

acid1 and oxalic acid dihydrate 2 show that the length 
of the central C-C bond is indistinguishable from 
the single bond-length of l ·5445 A. in diamond within 
a probable limit of ± 0·025 A. It is inferred that 
there is no appreciable degree of 1t-conjugation across 
the central bond, presumably because of polarization 
of the carbon 2p electrons by the oxygen atoms ; 
some other explanation must therefore be sought for 
the fact that the oxalic acid molecule is perfectly 
flat in both Cl( and [3 anhydrous forms and in the 
dihydrate. It seems unlikely that in all three crystal 
structures the intermolecular hydrogen-bonding sys
tem should be specifically that of lowest energy only 
when the molecules are planar. In both the Cl( 

anhydrous form and the dihydrate, the C-0 bonds 
are distinguishable in length, one tending towards a 
double bond, the other towards a single bond. The 
centre of symmetry of the molecule requires a trans 
relationship between the bonds as in (I). 

OH O OH O OH 0 
', f' '-, f' "' /' 

C- C C- C C-C 
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0 OH OH 0 
(I) (Il) (III/ 

A similar trans planar configuration has been found 
in the molecules of crystalline tartaric acid3 and 
hydrate racemic acid4 , In both structures the two 
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