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molybdenum gets now more than two
metal neighbours, the MoMo distance in-
creases to its final value (3.15 A in the
MoS, structure with six Mo neighbours
around each metal atom).

Remarkably, during the whole reaction
there is no change in the oxidation state of
molybdenum as one equivalent of hydro-
gen sulfide and in addition only neutral
sulfur is released.

Since the average number of sulfur
atoms in the first coordination sphere of
molybdenum does not vary strongly, the
major changes in the X-ray scattered inten-
sity of the intermediate products of the
thermal decomposition should reflect the
variation of the MoMo distances. We
should observe two diffuse maxima in the
scattering curve between 20 and 100 degree
260 (employing Cuy,-radiation at 26 x 42
and 86° for model structure A, shifting to
36 and 65°, respectively for model D). Al-
though particularly at lower scattering an-
gles the experimentally obtained curve is
screened by crystalline residues .of the

starting material or the beginning crystalli-
zation of MoS,, respectively, the experi-
mental data show the behaviour as ex-
pected from the model calculations. The
material with the most proceeded conver-
sion (T = 450°C) shows two diffuse ma-
xima between 60 and 90°, indicating the
presence of both, Mo, triangles with short
and long MoMo distances. Crystallization
occurs mainly in the ab plane (increase of
the [100] reflection and a less pronounced
growing parallel to the ¢ axis of MoS,
([002] reflection)).

Our preliminary studies regarding the
catalytic activity of thermally decomposed
(NH,),[Mo,S,;;]-n H,0, e.g. for hydrode-
sulfurization?, are promising as expected.
We believe that reactions of (dissolved)
[Mo,S,,]*® and of the small size aggregates
resulting from its thermal decomposition
can help to understand the reactions cata-
lysed by MoS, and the corresponding pro-
moted phases. S3° surface groups have al-
ready been suspected to be involved in the
reactions taking place at the catalyst®,
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Experimental

(NH,),[Mo,S;;]-n H,0 was prepared as
described previously™. The thermal de-
composition was done in a Linseis-L 81
thermoanalytical system at pressures of
p ~ 107 mbar. IR-spectra were obtained
from Nujol mulls with a Beckman-IR 4250
spectrometer. Cuy,-radiation was em-
ployed for the measurement of the scatter-
ing curve with a Philips vertical powder
diffractometer.
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