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Alt.hough a number of investigations have been reported [l--6] on the 

thermal behaviour of various met.al selenites, manganese(II1) selenites have 
received very little attention_ The present communication deals with the pre- 
parat.ion and thermal behaviour of manganese(II1) selenites. 

ESPERIBIENTAL 

,411 the chemicals used were of Analar grade. 

@-eparation 

(I) Manganese(III) seienite tetrahydrate, Mn,(SeO,), - 4 Hz0 

3.33 g of selenium dioxide were dissolved in 100 ml of 50% acetic acid 
and warmed at 60°C. A solution of 2.68 g of manganese(II1) acetate dihy- 
drate in 100 ml hot glacial acetic acid when slowly added to the above solu- 

tion with constant stirring gave a dark brown product._ It was digested on a 
water bath for 10 min, filtered and washed subsequently with 50% acetic 

acid, methanol and ether. 

(2) Manganese(II1) hydrogen selenite, MnH(SeOJ)z 

5.36 g manganese( III) acetate dihydrate when treated with 13.32 g of sele- 
nium dioside in acetic acid as mentioned above gave an amber yellow pro- 

duct. It was filtered, washed with methanol and ether. 

(3) Ammonium diselenito manganese(III) monohydrate, hrHfln(SeO,), - 

H,O 

15.4 g of ammonium acetate were added to 2O.g of selenium dioxide dis- 
solved in 50 ml distilled water. To this solution (pH = 3.5) 1.2 g of manga- 

nese(III) selenite tetrahydrate was added and stirred vigorously for 2-3 min. 

The undissolved selenite was separated. The clear brownish pink solution 

gave dark brown crystals on keeping overnight. 

(4) Potassium diselenito manganese(M) sesquehydrate, KMn(SeO,), - 1.5 

Hz0 

20 g of potassium acetate and 20 g of selenium dioxide were added to 50 





ml clistilled water. This solution (pH = 3.5) was trcnatcd with niunganesc( III) 
sclenite tetrahydrate esactly as mentioned ahovc to obtain deep brown crys- 
tals. 

Manganese was estimated spectropl~otomctrically as permanganate after 
the removal of selenium. Selenium was weighed in the elemental form after 
reduction with sulphurous acid from solutions of’ c.ompounds in concen- 
trated HCI. Potassium was dctc~rmincd by the tc~traphcnyl horon mc~thocl and 
also by micro clclennination of nitrogScn . ;\nalytical data havcb IWCW ~ompilccl 
in Table 1. 

Magnetic susceptibilities were determined with a Cahn Faraday Electro- 
magnetic balance with Hg[ CO(NCS)~ 1 as standarcl. TGA study was carrid 
out on a Stanton recording thermobalance. model HT-D. DT..A study was 
made with Stanton Red Craft DTA 6’13-4 unit.. 

RESULTS AND DISCUSSION 

The effective magnetic moments of these compouncls mcasurccl at room 
temperature (Table 1) correspond to the value 4.9 BAI required for a high 
spin cZJ ion without orbital contribution. This clearly confirms the trivalent. 
state of manganese in all the compouncls. 

Thermoanalytical cures (Figs. 14) of these compounds revealed scvcnl 
changes on heating. All compounds lose water only above 140°C esccpt 
compound (4) where half a mole is lost at 80°C. The weight loss and the 
corresponding endothermic effect. suggest the loss of water. TR spectm of 
compounds heated at 200°C to a constant weight showed the ahscnce of 
water. The decomposition process of manganese(TIT) hyclrogen selenite 
closely rcssembles that. of iron(W) hydrogen sclenite 1’71. In the case of am- 
monium dise1cnit.o manganese(II1) the loss in the range 280-380°C COTTC- 
spends to the elimination of ammonia which is confirmed by the IR spec- 
trum of the hcatecl samples. ;1 significant weight loss around 400°C in all the 
compounds indicat.es the formation of manganese(TT1) osyselenite. The 
decomposition of anhydrides to osyselenites clearly indicates t.he transient 
csist.encc of intcrmediat.es as is evident from slight inflclsion points instead 
of horizontal levels in TG curves. The corresponding DT:1 peaks account for 
the endothermic effect during this decomposition. Betwwn 440 and 620°C. 
manganese(II1) osyselenite, escept in the case of compound (4), is converted 
to Mn20+ The endothermic peak at the corresponding temperature is asso- 
ciated with this change. 

The thermal behaviour of potassium diselenito mnneanese( III) sesquehy- 
drate (Fig. 4) appears to he somewhat different from that of other com- 
pounds. Besides showing endothermic peaks for loss of water and format.ion 
of osyselenite, it shows an esothermic effect at 340°C without any weight 
loss. This could be attributed to some structural transformation. The forma- 
tion of K2SeOJ at this stage has been ascertained by cstracting the heated 
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Fig. 1_ TG-DTt\ of Mn-.(Se01)3 . 4 HzO. 
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Fig. 2. TG-DTA of MnH(Se03)-_. 



Fig. 3. TG-DTA of NH4hln(Se03)2 - H,O. 
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Fig. 4. TG-DTA of KMn(Se03)? - 1.5 I-IzO. 
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(340°C) sample and analysing the aqueous extract for potassium and sele- 
nium. The oxyselenite in this case appears to decompose above 480°C and 
the weight loss at 640°C corresponds to the formation of mangancse(II1) 
diosyselenite which is not observed in the other compounds. The formation 
of dioxyselenite has, however, been observed [8,9] during the thermal 
decomposition of rare earth selenites. On further heating lo 840°C the 
diosyselenite decomposes to Mn203. 

Thermoanalytical results of manganese(II1) selenites and the proposed 
decomposition transition processes are summarised in Tahlc 2. 

CONCLUDING REMARKS 

The present thermal investigations on manganese( III) selcnites showed 
interest.ing decomposition mechanisms. All selenites decompose to manEd- 
nese(II1) osyselenite around 4OO’C. The osyselenite formed in the cast of 
potassium diselenito manganese(II1) sesquehydratc is convcrtcd into diosy- 
selenite. Finally, t.he decomposition proceeds to the formation of manga- 
nese(II1) sesqueosidc. 
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