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of some atoms over as little as 0.02 Á, of ten causes a very considerable 
change of the intensity-ratio of some planes {h k I}. 

Fig. 4 gives a graphical representation of the calculated (broken line) and 
of the observed (full line) intensities. With the exception of the still too 
small value of (102), the agreement is a fairly sufficient one, if the fact be 
taken into account, that no less than 16 parameters had to be determined 
and that a very small shift of one of the atoms causes considerable variations 
of the intensities. 

Under these circumstances it seems to be a hopeless task to try further 
to improve the agreement between the calculated and the observed inten­
sities by a continued change of the parameter-values, because the number 
of possible combinations is much too great for such an attempt. In every 
case the parameters mentioned seem to give a very fair approximation of 
the rea I ones. 

The proper symmetry of the " molecular" aggregates H 4N 4S4 is C2v ; 

they thus possess a binary axis parallel to the a-axis and two planes of 
symmetry passing through it , which symmetry-planes are parallel to the 
(010) and (001) -faces, and in whïch each time two S-atoms (or N -atoms) 
are situated in pairs. The diameters of the spheres representing the S- and 
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N-atoms in the structure are taken as : 2.18 A and 1.4 A respectively. Eight 
molecules are thus situated on the edges of the cell which are parallel to the 
a-axis, at some distances from the corners; and two molecules are placed 
within the cel1. on the a-axis passing through the centres of the faces (100) 
and (Ï 00), and they are shifted along this axis. The H -atoms (diameter; 
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Fig . SA . Configuration of Nitrogentetrasulphide 

Fig . SB . Configuration of Tetrahydronitrogentetrasulphide. 
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1.0 A) are attached to the S-atoms; but their places could not be accurately 
determined . because of their weak diffracting power. They are most 
probably situated in the direction of the a-axis. as th is appears chiefly to be 
enlarged in comparison wi1th the dimensions of the cell of N 4S4' The 
orientation of the two sets of molecules H 4N 4S4 is such. that the one kind 
is. with respect to the other kind turned through an angle of 90° round the 
direction of the a-axis. while simultaneously the front- and backside of each 
molecule is interchanged. Both sets are cantinued throughout the whole 
structure by their repeatedly being reflected in the symmctry-planes 
parallel to (100) ; etc. 

Evi,dently. also in this case. na "plane" cyclic structure is present within 
the molecule H 4N 4S 4 : the usual chemica I formula most probably gives only 

a rather rudimentary representation of the mutual positions of the atoms 
within the molecule. - although . of course. the stereometrical arrangement 
here determined. may not be assumed to be completely preserved. when the 
substance is brought ,into the Iiquid or the gaseous state. Most conspicuous 
is ,the facto that by the introduction of the 4 hydrogen-atoms into the 
molecule N 4S 4 • the two layers of (2S + 2N)-atoms are thrown farther 
apart than in the original molecule: aIso this fact makes it probable. that 
the hydrogen-atoms are really inserted into the molecule in the direction of 
the a-axis of H 4N 4S4 and attached to the sulphur-atoms. 

The arrangement of the sulphur- and nitrogen --atoms ,in the individual 

molecules of N 4S4' as seen in the direction of the c-axis. and that in the 
molecules of H 4N 4S4 as seen in the direction of the a-axis . is represented in 

A Th, Arrang m,nlo/ Ih, SulphlJr. 
and /f/lrogtn .I/Ioms in t( 5 , as 
sun ptrptnd/(lJlarllj 10 (oot). 

B. TIr Arranql'minl 0/ th, 5ulphur. 
an" thlrogfn .I/toms In H. ~ s.. as 
:mn ptrptnd/(lJlarl" 10 (/00) 

Fig . 6. 
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Fig. 5 A, respeetively in Fig. 5 B for the purpose of eomparison 1) ; more­
over, in Fig . 6, th is eonfiguration is represented in projeetion on the faees 
(001) and (100) respeetively. 

Finally it may he remarked here , that the close relationship of the 
struetures of N 4S 4 and of H 4N 4S 4 ean more evidently he hrought ahout 
hy interehanging the direetions of the a-, and of the c-axis in one of the two 
struetures. It is th en immediately seen, that the packing is loos er in H 4N 4S4 , 

than it is in N 4S 4 • 

Groningen , Laboratory for Inorganic and 
Physical Chemistry of the University . 

1) In these Figures, only the atoms of the two molecules which are situared within the 
interior part of the cell are fully represented by m~ans of spheres of suitable dimensions ; 
of the other two molecules only the een tres of these spheres are indicated by means 
of coloured beads. 
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