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THERMAL DECOMPOSITION OF SOME'DOUBLE
SULFATES OF Ce(III) AND Pr(II) WITH
TETRAMETHYLAMMONIUM

»

Abstract By the reaction of Ln(IIl) sulfate with tetramethylammonium,
besides double sulfates of cerium(IIl) and praseodymium(IIl) with empirical for-
mula (CH3),NLn(SO,), 3H,0 (recently presented [7]); -double sulfates with em-
pirical formula (CH3),NLn(SO,), xH,0, where x= 10 for Ln=Ce and for Ln="Pr,
x=5 were obtained. Besides these, in higher molar ratio; double sulfates with em-
pirical formula: [(CH3),N]; Lny(SO,)s10H,0 (where Ln= Ce or Pr) were also
obtained. The constitution of their formulae were established on the basis of TG
curves of their thermal decomposition as well as of their'elemental analysis. As a
final product at 700°C of the thermal decomposition of both cerium compounds,
cerium(III)sulfate is obtained, whereas of both praseodymium compounds, praseo-
dymium oxysulfate. X-Ray powder diffraction patterns of the obtained double sul-
fates point out an isostructurality of the compounds with the higher stoichiometry.

(}

Introduction

Double sulfates of rare earths(III) with different monovalent cations
are a subject of many investigations [1, 2]. There are also a lot of data on the
thermal decomposition of double sulfates with nonmetallic monovalent cati-
ons, such as: monomethylammonijum [3, 10], dimethylammonium [4, 11, 12],
trimethylammonium [5, 6], and tetramethylammonium [7]. Recently, the crys-
tal structures of double sulfates of rare earths with dimethylammonium [8] and
tetramethylammonium [9] were presented. From the presented results, it can
be concluded that rare earths(III) form different crystallohydrates with the
same as well as with different monovalent cations.

Besides double sulfates with stoichiometry of Ln,(SO,); : M,SO, equal
to 1 : 1, there are also some data on double sulfates with other stoichiometry

with larger monovalent cations such as potassium, cesium and rubidium [2].
We have found data on the double sulfates of neodymium and praseodyimium
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As can be seen from Fig. 1a, the dehydration of the double sulfate deka-
hydrate of cerium(1) begins at a low temperature (about 40 °C) and maximum
rate is reached at about 100 °C and takes place in a single step. The thermal
decomposition of anhydrous double sulfate up to 500 °C takes place in the
same way described previously for trihydrate [7], in two steps related with two
exothermic peaks. As a final product cerium(III) sulfate is obtained (Table 1).
An intensive exothermic peak at about 555 °C related to a small mass loss can
be attributed to the oxidation of liberated carbon. \

The dehydration of the double sulfate pentahydrate of praseodymium
(2) (Fig. 1b) begins also at a low temperature (about 40 °C) and proceeds at a
different rate. On DTA curve, five endothermic peaks can be noticed. The sec-
ond stage of the thermal decomposition is identical with that of double sulfate
trihydrate of praseodymium [7]. At about 550 °C, an intensive exothermic
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Fig. 2— TG, DTG and DTA curves of thermal decomposition of
[(CH3)4N]4Ln2(SO4)s-10H20: a.Ln = Ce;b.Ln = Pr.
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peak can be noticed, which can be also attributed to oxidation of the liberated
carbon, as in the case of Ce-compound. At 570 °C praseodymium sulfate is
obtained. From the mass of the residue at 700 °C one can conclude that
PrZO(SOl,)03 as a final product is obtained. An intensive exothermic peak at
about 600 “C related to a mass loss, confirmed the possibility of a transforma-
tion of praseodymium(III) sulfate to praseodymium(I1I) oxysulfate.

Double sulfates of cerium(3) and praseodymium(4) with stoichiometry
1:2:5 (Table 1), are obtained in a molar ratio 1 : 20. From their X-ray powder
diffraction patterns, it was concluded that they are isostructural. However,
their thermal decomposition (Fig. 2) takes place in a different way and three

stages can be noticed. The decomposition of the Ce-compound(3) is similar to ,

that of Ce(1) (compare Figs. 1a and 2a). The dehydration, which is in one step,
begins at a temperature higher then 50 °C and ends at about 120 °C, whereas
that of Pr-compound begins at the same temperature but ends at about 160 °C
and proceeds in two steps. The second stage, where the decomposition of an-
hydrous salt takes place, in the case of Ce-compound, begins at about 310 °C,
ends at about 400 °C and is related to two very close exothermic peaks. The
third stage is related to a very intensive exothermic peak at about 540 °C and
small mass loss (about 3%). It is possibly due to oxidation of a liberated carbon
to carbon oxide identical to that in Ce(1). As a final product at 700 °C cerium
sulfate is obtained. The thermal decomposition of the anhydrous double sul-
fate of Pr begins at about 290 °C and takes place to about 400 °C and is related
to two exothermic peaks which are differentiated better than by Ce-com-
pound(3). It indicates the possibility of a formation of intermediate products.
At about 567 °C, as with Pr(2), an intensive exothermic peak also appears, but
the other one at about 600 °C is not as intensive as the one with Pr(2). Asa
final product, Pr,0(SO,), is obtained, suggested from the mass of the residue

38.92%, and the calculated value 39.57%.
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B Jopnaroecka' u J. Mugprap®

TEPMUYKO PA3JIOXKYBAHE HA HEKOH JIBOJHU CVII®ATH
HA Ce(III) ¥ Pr(1l) CO TETPAMETHJIAMOHUYM ‘

(Pesume)

IIpH peakuuja Ha JaHTaHu (D cyngar u TeTpaMeTHIAMOHHYM cydaT, HOKpaj KB, -
HH cyJidaTh Ha Ce(III) u Pr(IIT) co emnmprcka popmya (CH,;),NLn(SO »'3H,0, npeseHTH-
PaHH He MHOT'Y 0JjaMHa [7], ce Jo6HEHH ¥ NOBHCOKH KPHCTAJIOXUAPATH Ha IBOjHUTE CyJipaTH
Ha LEPHYM M NPaseoHMHUYM CO EMITMPHCKH dopmyau (CH ,),NLn(SO 22 xH,0, kagesa
Ln = Ce x=10, a 3a Ln = Pr x=5, kako u IBOjHH cyndaTH co eMmrHpHcka dopMyiia:
[(Cl{3)4N]4Ln2(SO4)5-10H20 (Ln=Ce u Pr). HUBHNHTe eMIUpHCKH DOPMYITH ce HOBHEHH Bp3
6a3a Ha TepMOrPaBUMETPUCKHTE KPHBH Ha HUBHOTO TEPMHYKO pPa3JioxyBare, Kako H Bp3 6a3a
Ha eJleMeHTapHaTa aHamu3a. [Ipy pasnoxyBarbe Ha JABETe EPHYMOBH COEJJMHEHH]ja KaKo KO-
HedeH NPoAyKT npu 700 °C e qobuen uepHyM(IIT) cyndar, fosieka npu pasioxysarbe Ha npa-
3€OIMMHYMOBHTE COEJUHEHH]a ce NoOHBa npaseoauMHyM(III) okcucydar. PenareHnckure
CJIMKH Ha HMBHHTE MNDALIKOBH MOKAXyBAaT H30CTPYKTYPHOCT HA COSAMHEHH]aTa cO MOBH-
COKHOT CTEXHOMETPHCKH OJHOB.
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