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Pure and mied Mn-Cr oxides were prepared fom the reaction

between manganese carbonate and amnonium dichromate with molar ratios

٥f 3:1, 1:1 and 1:3 with respect to Mnp03:Cr03. Themal decomposition

for each of the mixture and the pure compound was stdied using DTA and
. TG techniques. Pue a dص mixed altsع were themally teated at terperatres
of 250%, 5009, 7509 d مه 10000C and cbaracterized by means of x-ray,

dنffaction analysis and RR absorption spectroscopy.

The results obtained revealed that the themal treaument of mixtures at
.250%C prduced a well crystalline MnCO3 andlor Cr-oxide phases depending
on the composition of the mixture. At 5000C, poorly crystلa line Mn203,

Cr0 and amorphous manganese chromate intemediates were detected.
Frther increase in temperalure of treatent was accompanied by the

foriation of Mnرو CاyO4 compound in .t esتa mixلل THis compoud

decomposes at temperafures just lower tha 7000C t٥ fomm crystalline phase

ofM3م O4 and Cr0.
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I٤٤troductionصجسمحج 

Many binary oxides are wideiy wsed in catalysis(l-). These binary

systems were foud to be more catalytically active than their separated oxide

comporemts(5,6). In catalysis, it is well kown that the activity of oxide

catalysts depends on many factors, such as methods of preparation,

calcitation conditiors and the interaction occuming beteen the different
compoens of the catalyst, the latter is a very important factor and many
investigations are cited in the literature conceming this subjecR(7-9),

In the present ivestigation, we stdied the effect of temperatre on the
interaction beteen manganese and chromium salts in order to charactenize
the diferent products obtained at vanious temperatres of treatment. The

technigues employed in this work were DTA, X-ray diffaction spectoscopy
and RR absorption spectroscopy.
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 ،ا

xperimental؟ 

• The starting matenials used in this investigation were pure amronium

dichromate and manganeses carbonate from BDH gade. Mixtures of molar

ratios 3:1 0D), 1:1 (D) and 1:3 () with respect to Cr203:Mn203 were
• pTepared by mixing and ginding the salts. Each one of the pure amumonium

dichiromiate, manganese carbonate and their mixtures 1, DI and DI was heated
at temperatres 0f2509, 5009, 750%, or 10000C for 4 hours.

Themal analysis for each of (NHA)2Cr2O7 and Mn-carbonate was
canied out using DTA and TG unit of the NETZSCH Gertebau simultaneous

themal aصalysis system (STA 409, 6.223). The rate of heating was 100C
.im -lم

Tbe X-ray diffactograms of the samples were taken on .a

diffactometer Philips (Holland) with a scintillation counter and plus height

analysis at 35Kv, 14 mA wsig Co-target radiation. The spectra were scanned
at rate of29عنه -k in 20.

IR spectra of the samples were recorded on a Beckan infrared

spectrophotoretic uصit using the KBr disc technigue.
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Result and Discussion:

The themal analysis diagrams for pure manganese carbonate, Fig. 1,
show that the compound starts to decompose by losing he dehydration water
at temperatre range of 100-2500C. The weighing loss % ه29 occuming at

temperature rang of 300-4000C refers to the decomposition of Manganese

• carbonate to MnO. This oxide dissociates to Mn203 (weighIt loss (% ة9 ata
temperature range ofabout 450-5000C, The deconposition ofMnCO3 can be

represented as follows:

<30o%c
MnCO.0.5HpO --> M C03+0.5HOم

L ssم s 7%

3004000C
MnCO3 + 1n2 02 ;CO+ يMO<-- ن-

L ssم s 22%

0M oم2
>400%C

Mn03 +0.5Oحد­< 
L ssم % ية9

 لا

The ammonum dichromate decomposes themally in several steps,
Fig. 2, with a total weighing loss ofA 65%.
The decomposition steps observed here Agree wit those reported by
E7-El10منة) ).
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c%200ه 
4@NH4)2Cr07 4CrtOH)3 +2Cr03 +2CrOOH---د------< 

+2NH3 + 3N2 + 6Ho

c%200يم 
2CO3 + 1/2CrOOH .-->0.5CrO3 +0.25Cr(Cr20)3

+0.25H20 0.2502-
c%250ء 

1.5OCOH 0.75Cr03 +0.75 H0س< 

>350%c
0.5Cr2 >0.25Cr0 +0.1250

> 35o%c
0.25C2(Cr2O)3 -->Cr03 +1.1250y

T٥ identify the phases fomned during the thema] treatent, the X-ray

diffaction specta for pure MnCO3 heated at diferent temperatres 250%, /
5000, 7500 a dم 1000%C were recorded and summanized in Fig. (3,4 and5). -

For sample beated at 250%C, crystalline phase of MnCOg (d-walues
1.76, 2.17, 2.84 and 3.66 A9(ll) was oلد y detected. While the heated
samples at temperatres o£ 500%, 7500 a dم 10000C showed crysافlline

tetragonal pbase for Mn03 (d-walues 2.49, 2.76, 3.08 and 4.22 A9(12). The
crystaلlinity of this phase increase with temperatre. At temperatre of

4 10000C. crysاaلline phase of Mn3O4 (d-walues 149, 2.10, 2.54 and 4.86
A9(13)oلد d be detected beside the phase ofMn203.
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The X-ray difiaction pattem of heated ammonium dichromate samnple
at 500%C, Fig. 3, support the above themلa decomposition results which

showed ue fomation of Cr03 at 50o%c(14),

The degree of crystallinity of CrO3 increases with increasing the

heating tempcratre, Figs. 4 and 5.

The X-may diffaction pattems for the mixtre samples (1, I, DD) heated

a٤ 250%C showed the absence of any crystalline phases. The disappearance of

the pattems of crystalline phases of MnCO3, which was observed in case of

pure sample can be attributed to the interaction occurTing between MnCO3

and the compositon products of ammonium dichromate.

For aلl mixtures heated at 500%C, te X-ray diلfaction pattems showed
crystaلline phases ofMngoو tl2) and Cr0y(4).

A٤ teuperatre 7500C, crystalline phases of Cr03 and Mn3O4 could
be detected. The fomation 0f MnyO4 at 7500C could be erplained as a

result of certai reaction to fom Mn.ز يRC O4, whicb is then dissociate to

Cr03 and Mn3O4, (at 5000<Tas0%c).

$

> so0%c 150%c

Mn-oxide -+ Cr-oxide ---> (M3ج .,CryO7) .->Cr03
+ Ma3Og +702
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The mixed oxides of Mn3.yCryO4 was also detected as a result of the
reaction between manganese carbonate and chromium nitate at about
00%c015).

- The x-ray difiraction pattens for the mixtures heated at 10000c

showed an increase in the intensity of pattens for crystalline phases of

Ma3O4 and Cr03.

Figs. 6,7,8 and 9 ilhustate the IR spectra for pure and mied

manganese and chromium sAlts heated at different temperatures. Fig. 6 shows

the DR spectra of the pure sلa ts and their mixtres heated at 2500C. The bands

appeared at wave lengths of=870,1087,1437,1810ي and 728 cm-l i dicateم

the presence of carbonate group. The increase in the concentraton of
.chromium in the mixtres led to decrease intensity of the manganese

carbonate bands and at the same time an increase in the intensity of the
comesponding bands ofchromium oxide at 1100, 710, 650, 570, 555, 440 and

407 ca-l. TBe RR-spectra for pure Mn-carbonate heated at 500%C showed

the disappearance of carbonate bands of pure Mn-carbonate and the

appearance of new bands at 1150, 980, 845, 690, 610, 485 and 410 c-l

which are charactenized for MnO3.'

- For mixture samples heated at 500%C, the TR spectrogramn showed a

broad band poiting to the presence of some sort of chromates, which fomed

as a result of solid state reactions between manganese carbonate and

amumonium dichromate. The IR spectra ofcalcined mixtres at 7500C showed
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bands comesponding to Cr03 and MnyO4. Further icrease in temperature,

10000C increases the intensity of Cr03 and M30ي bands, which

confimed the results obtained fomn X-ray.
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FigureCaptiems

Fig. 1: DTA and TG of manganese carbonate.

Fig. 2: DTA and TG of ammonium dichromate.

Fig. 3: K-ray difaction pattems of ammnonium dichromate, manganese
carbonate and their mixtres calcined at 5000c,

1-Cr203 2- Mn203

 ن

Fig. 4: X-ray diffiaction pattems of ammoniu dichromate, manganese

carbonate and their mixtures calcined at 7500C.

1-CO3 2- Mn203 3- Mnو O4

Fig. 5: K-ray difaction pattems of ammonium dichromate, manganese

carbonate and their mixtres calcined at 10000C.

1- Cr203 2-Mn203 3- Mn304

Fig.. 6: 1R-Spectra of ammonium dichromate, manganese carbonate and their
mixtres calcined at 2500C.

Fig. 7: IR-spectra of ammonium dichomate, manganese cArbonate and teir
mixtres calcined at 5000c..
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Fig. 8: DR-spectra of ammonium dichuromate, manganese carbonate and their

mixtures calcined at 750%c.

, Fig. 9: DR-spectra ofamoniumn dichromnate, mangahese carbonate ard their
mixtres calcined at 10000c.
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