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The dehydration decomposition of cadmium and manganese hydrogen orthoarsenate
monohydrates was studied by static isothermal and differential thermoanalytical methods.
It was found that the dehydration decomposition takes place in a single stage forming the
respective diarsenate, the peak minimum temperature being 458 K for the cadmium and
466 K for the manganese salt.

It is generally recognized that the thermal decomposition of a hydrated metallic disubstituted
phosphate or arsenate proceeds through the intermediate lower hydrates (if any), and the anhydrous
state to the final condensed disalt. The thermal
decomposition of cadmium and manganese hydrogen arsenate monohydrate is found to be somewhat
peculiar and the results of these studies are presented here.
Cadmium and manganese hydrogen orthoarsenate hydrates were prepared by the method reported
by Klement and Haselbeck [1] and were chemical^
analysed. The analytical results are given in Table I.
Table I. Analytical results.
Compound

Cation [ % ]

Anion [ % ]

Mass loss
[%]
(isothermal
experiment)

monohydrate was heated isothermally, starting
from 373 K, at temperatures varying by 10 K intervals. No loss in weight was observed till the temperature of about 453 K was reached. After this,
the monohydrate suddenly lost one and a half
molecules of water and was directly converted into
the respective disalt. Several attempts to arrest the
reaction at the anhydrous state of the ortho salt
failed and every time the final product was a disalt.
In order to examine the dehydration decomposition
mechanism critically and precisely, the compounds
were subjected to differential thermal analysis using
'sandwich technique' on an 'Aminco Modular Thermograv' with a heating rate of 3 K min -1 . Both the
thermograms, reproduced in Fig. 1, show only one
symmetrical endothermic peak for each compound,
being at 458 K for the cadmium and at 466 K for
the manganese salt, respectively.

C d H A s 0 4 H 2 0 42.03(41.58)*50.32(51.38) 9.44 (9.99)
Decomposition
product
(Cd2As207)
46.07(46.20) 52.93(53.80) M n H A s 0 4 H 2 0 26.36(28.51) 64.77(65.26) 12.19(12.68)
Decomposition
product
(Mn2As207)
29.79(29.56) 69.21(70.44) * Figures in the parentheses represent the theoretically calculated values.

The thermal dehydration of cadmium and manganese hydrogen orthoarsenate monohydrate was
initially studied isothermally. For this purpose the
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Fig. 1. DTA curves of
CdHAs0 4 • H 2 0 and
758 K MnHAs0 4 • H 2 0.
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It is worth noting that even the slow heating rate
of 3 K min -1 failed to indicate two endothermic
peaks, one for dehydration and the other for condensation. Again a symmetrical nature of the curve
suggests that the superposition of the two endothermic effects is most improbable. Hence these
dynamic results also confirm the earlier isothermal
static results and lead to the conclusion that cadmium and manganese hydrogen orthoarsenate hydrates decompose to the respective diarsenates in
one step, at least under the experimental conditions
followed in the present work. The percentage mass
loss of the isothermal experiments and the analytical results of the decomposition product also confirm the formation of a disalt and are reproduced

in Table I. The identity of the products was confirmed by XRD patterns [2].
An interesting point warrants a special mention
on the peak minimum temperature, which is 458 K
and 466 K for cadmium and manganese hydrogen
orthoarsenate monohydrate, respectively. If it is
assumed that the dehydration decomposition temperatures are expected to suggest roughly the
strength of bonding between the cation and the
anion and water molecule, these bonds are stronger
in case of manganese than in cadmium. This is not
at all unexpected in view of the fact that the ionic
radius [3] of manganese is smaller than that of
cadmium.
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