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However, from this and other work mentioned, 
it is clear that the magnitude of the first rapid 
oxidation, even allowing for a considerably greater 
real surface, is much larger than would be expected 
from a sorption-diffusion oxidation theory"; and it 
seems that a controlling mechanism must be sought 
leading to differential equations of a similar form 
but involving other physical magnitudes. Detailed 
results and a diScussion of them will be published in 
due course. 
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Hydrogen Bridges in Solid Pentaerythritol 
UsiNG the method of Fourier series, a quantitative 

crystal analysis of pentaerythritol, C(CH20R)., has 
now been carried out, and some of the interesting 
features of the determined structure will be given 
below. 

Of the altemative space groups Ci-14 and 
chosen first by one of us1 , the latter should now be 
regarded as the correct one for this compound. The 
central carbon atom of a molecule is placed at 000 
and surrounded tetrahedrally by the four methylenic 
carbon atoms at xyz, xyz, yxZ. and fixz with x = 0 ·165, 
y = 0·140 and z = 0·10, the interatomic distance for 
the C-C bond being hence 1·57 A. The four hydroxyl 
oxygen atoms are also arranged in such general 
positions with the values of the parameters x = 0·313, 
y = 0 ·265 and z = 0·00. From these and above 
values the C-0 bond distance is computed to be 
1·46 A. The oxygen atoms thus lie in the same 
plane z = 0 as the central carbon and besides not 
far from the base diagonals. If the hydrogen atoms 
of the OR groups are not taken into consideration, 
the molecule possesses approximately the symmetry 
of D2d-42m, precisely 8 4-4, with one pair of 
primary alcohol radicals puckered upwards and the 
other downwards, namely, 
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all the bond angles of these atoms being approxi
mately tetrahedral. Such a structure is found in 
the case of pentaerythritol tetrabromide vapour, in 
which, according to an elootron diffraction stu.d.-y 
carried out by d.e Laszlo\ the bromine atoms in the 
molecule form a square. 

The most interesting aspect of the structure is the 
close approach of the hydroxyl groups on adjoining 
molecules. In the plane z = 0, four oxygen atoms, 
one out of each molooule, constitute a square of 
length of side 2·55 A. This is shown by an idealized 
figure (Fig. 1), though strictly in the actual case the 

line joining the central carbon and a hydroxyl oxygen 
in the molecule. makes a small angle with one of the 
base diagonals. 

Fig. L 

The value 2 ·55 A. for the above 0--0 distance, 
which must be bridged by a hydrogen atom, is con
siderably less than that assigned by Bema! and 
Megaw3 to their 'hydroxyl bond', while it is precisely 
the same as those found in the cases 9f KR2PO • • and 
NaHC03

6, in which, however, the 0-0 distance is 
not between two OR groups but between OR and 0. 
At any rate it is evident that the molecules in a 
layer parallel to the (001) plane are linked more or 
less firmly to each other by hydrogen bridges in 
closed rings, where, according to Ruggins6 , the 
'synchronized oscillations' may cause an increased 
stability of the intermolecular linkage. Such layer
like structure explains in a natural way the perfect 
cleavage along (001). 

A detailed account of the present work will be 
published shortly. 
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Band Spectrum of Thallium Hydride 

THALLIUM metal was heated in vacuum resistance 
furnace, which was filled with hydrogen at 500 mm. 
pressure. At a tempe:JOature of about 1,500° C., some 
bands in the yellow and red part of the spectrum 
were emitted. The same bands were also obtained 
in the emission from a thallium-copper arc burning 
in hydrogen at high pressure. At low pressme 
\less tban. 51)1) mm. mercury) in the arc no bands 
were present. With increasing pressure the bands 
get gradually stronger, and at a pressure of about 
four atmospheres the yellow and red bands are 
intense. Under the same conditions in the arc a 
fainter band system also appears in the blue and 
violet part of the spectrum. 

The spectrum has now been photographed from 
8000 A. to 4000 A. One of the strongest bands at 
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