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The Decomposition of Hg,S,Cl, in Alkaline Solutions
S. DUROVIC

Crystallographic Laboratory McGill University, Montreal, P. Q.,
Canada*

With the aid of the qualitative X-ray phase analysis it has been shown that
the product of the decomposition of Hg;S,Cl, in the solution of an alkaline
hydroxide, consists of the mixture of both modifications of HgS and both mo-
difications of HgO. The product is not an individual chemical compound
Hg,08,.

It is a well known fact that Hg,S,Cl, is decomposed by the alkaline solu-
tions, leaving brownish-black residue of the total chemical composition of
Hg,0S, [1—8]. The individual authors, however, are not unified about the
phase composition of this residue. Their opinions can be roughly divided
into two groups:

1. The product of the decomposition consists of the mixture of HgS and
HgO [1, 4, 8].

2. The product of the decomposition is an individual chemical compound
Hg,08, [2, 5, 7].

Only two papers deal with an X-ray phase analysis of the residue. J. Lamure
[6] found in its X-ray powder pattern the lines of y-HgS (cubic) but claimed
that the remaining significant lines cannot be assigned neither to Hg,S,Cl,
nor to HgO (his paper does not contain the list of the diffraction lines). Ou the
other hand S. S. Bacanov and L. I. Abaulina [7] claimed the existence
of the mercuric oxide sulfide Hg;OS, and documented it with the list of the
diffraction lines.

During the determination of the crystal structure of y-Hg,S,Cl, [9] and
the redetermination of the crystal structure of «-Hg,S,Cl, [10] in this Labora-
tory, specimens of both modifications have been used in order to check the
above opinions. The specimens in both single-crystal (average size 0.5 mm)
and powdered form were boiled in 5 9, solution of KOH and the brownish-
-black residue of the decomposition (controlled in the case of the powdered
specimens by the determination of the liberated Cl™ in the solution) was
analyzed by X-ray diffraction methods with following results:

1. Rotating-crystal photographs (Cu-radiation) were taken from the pseu-
domorphs of the residue after HggS,Cl, single crystals (the pseudomorphs
preserved complete morphology of the original crystals). The photo-
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graphs had the character of powder diagrams, this being a proof of
a destruction of the original structure. Few lines, however, exhibited textural
maxima and these lines were identified as those of y-HgS (cubic). This fact
alone proves that the residue cannot be considered as an individual chemical
compound.

2. Powder photographs (calibrated with silicon) were prepared in Guinier
focusing camera (CoK,-radiation, 1° = 4 mm), using the specimens obtained
in two separate decomposition experiments from powdered crystals. The
powder patterns obtained, were identical only as regards the positions of the
diffraction lines. There were significant differences in the distribution of the
intensities. Out of the total of 47 lines (Omax = 44°), only 4 weakest ones
were unidentifiable; the remaining lines were unequivocally assigned to the
mixture consisting of 4 components: y-HgS (cubic), a-HgS (hexagonal) [11],
orthorhombic HgO [12] and hexagonal HgO [13]. The most important portion
of the powder diagram of one specimen, together with the corresponding
lines of the above components is schematically drawn in Fig. 1. The other
specimen contained the same components in different proportions.

3. Common Debye-Scherrer patterns of the two above powdered specimens
were taken (nickel-filtered Cu-radiation, camera diameter 57.2 mm, diameter
of the cylindrical specimen 0.4 mm). The evaluation of these photographs
(without an absorption correction) yielded a set of the ,,d-values very close
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Fig. 1. The powder diffraction pattern of the decomposition product of Hg,S,Cl, in KOH
solution (marked Hg,08,?) together with the standard diffraction patterns of its com-
ponents. The relative intensities are plotted versuss1/d?.
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to those, listed by S. S. Bacanov and L. I. Abaulina [7]. It can be, the-
refore, concluded that the above authors worked under similar experimental
conditions. It is clear, however, that the ,,d-values‘ obtained in this way,
cannot be considered as a proof of the existence of the chemical compound
Hg,08,, mainly because of the high absorption in the specimen and insuffi-
cient resolution.

The results of the X-ray phase analysis thus showed unequivocally that
the product of the decomposition of HgsS,Cl, in the solution of an alkaline
hydroxide is a mixture of HgO and HgS (both modifications of each) and not
an individual chemical compound Hg,08,.

The author thanks to Dr. A.J. Frueh, Jr. (McGill University, Montreal) for his guidance
and to National Research Council of Canada for the financial support.

ROZKLAD Hg,S.Cl, V ALKALICKYCH ROZTOKOCH
S. Durovié
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Pomocou kvalitativnej rontgenografickej fézovej analyzy sa dokdzalo, Ze rozkladny
produkt Hg,S,Cl, v roztoku alkalického hydroxidu nie je osobitnou zli¢eninou Hg;08S,,
ale zmesou oboch modifikdcii HgS a oboch modifikacii HgO.

PA3JIOKEHUE Hg,S,Cl, B IEJIOYHBIX PACTBOPAX
C. NopoBuu

WucruryT Heoprannyeckoit xumuu CloBankoit akageMuu HayK,
Bparucnasa

C moMmoumpi0 KaueCTBEHHOTO peHTreHorpaguueckoro $asoBoro aHanusa GHIJIO JOKA3aHO,
4yro B peayabrare oOpaborku Hg,S,Cl, memouamn moayuyumBIMUCA MPOAYKT NpPeICTABIAET
c oGoit cmech Byx Momuduranuit HgS, a raxmxe gByx momuduxanumit HgO, a He sBaserca
CIIeNHaNbHBIM XIMHnYecKnM coefuHennem Hg,08,.

ITepesea C. dioposuu
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