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Pure and mixed Mn-Cr oxdides were prepared. fom the reaction

between manganese carbonate and ammonium dichromate with molar retios

of 3:1, 1:1 and 1:3 with respect to Mng03:Cr03. Themal decompositon

for eacb of the mixtre and the pure compound was studied using DTA andخ 

.TG techuiques. Pure and tixed salts were themللa y teated at tempematres

of 2500C, 5009, 7500 and 1000%C a dم charactenized by means of x-may;

diffaction analysis and IR absorption spectroscopy.

The results obtained revealed that the thema] treatent of mixtures at

250%C produced a wel crystalline MnCO3 and/or Cr-oxide phases deperig,

on the couposition of the mixtue. At 500%C, poorly crystalline Mn03,

Cr03 and amorphous manganese chromate intemediates were detected.
Further increase in temperatre of treatent was accompanied by the

. fomaton of Mng-ر CrزO4 compoصu d i all mixtures. This compound

:decomposes at temperatres jwst lower than 700%C to fm crystalline phase

.'of Mn3O4 and C03.
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Introduction
 ا«

Many binary oxides are widely used .i catalyss(1)م TBese binary

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

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

،. ,catalysts depends on many factors, such as methods of preparationم 

± cلa ciation conditions and the interacton occuming between the diferent

- components of the catalyst, the latter is a very important factor and many

investigations are cited in the literature coNceming this subjee8(7-9)

Ln the present investgation, we studied the efect of temperatنre on the

interaction between manganese and chomium salts i order to charactenie

the dنferent products obtained at warious temperaures of treatent. The

• technigues employed in this work were DTA, 2-ray difaction $pectroscopy

and RR absorpton spectroscpy.
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 lAtnerirepy؟

- The starting materials used in this investgation were pure ammonium

: dichrouate and manganeses carbonate fom BDH grade. Mixtres of molar

1atios 3:1 00, 1:1 (m) and 1:3 (II) wit respect to Cr203:Mn203 were

·prepared by mixng and grinding the salts. Each one of the pure ammoصium

+dichrouiate, manganese carbonate and their mixtres L, D and D] was heated

at temperatres of250%, 5000, 7509, or 1000%C for 4 hours.

Tbemal analysis for eacb of (NH4)2Cr07 ad Mn-carbonate was -
camnied out using DTA and TG uit of te NETZSCH Gertebau simultaneous
themal analysis system (STA 409, 6.223). The rate of" heating was 10%C
mi-1.

The X-rey difactograms of" the sarples were take on .a
diffactometer Philips (Holland) with a scintillaton counter and phus height
anلa ysis at 35Kv, 14 mA wsing Ctarget radiation. The specta were scanned

. at am eل of2%20عثه ة- .

RR specta of the samples were recorded on a Beclan iمfared

spectopbouometic uصit using the KBr disc technique.
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Result and Discussion:
1 ن٠  ي

 ق٤٠٠ و ة س

The themal a ysisتaل diagrams for pure mangaesecarbonate, Fig. 1,

slow that the compound starts to decompose by losing the dehydration water

at temperatre range of 100-250%C. THe weighing loss % يم29 occuming at

temperatIre rang of 300-400%C refers to the decompositon of Manganese

،carbonate to MnO. This oxide dissociates to MO3 (weight loss = 9%). 2t a

temperature Iange of about 450-500%C. ThedecomposiUion of MnCO3.can be ،

repesented as follows:

c%300>ي 
M C3.0.5HOم M CO3+0.5H3Oم<- ب

L ssم < 7%

300400%c
MaCRO3 +1/2 02 <- ن M O2م +CO;

L ssم % م22

3

M2 Oم
>400%C
->Mn03 +0.50
L ssم s 9%

The ammonium dichromate decomposes themally in several steps,

Fig. 2, with a total weighing loss of= 65%.

The decomposition steps ohserved bere agree with those reported by
EZ-Elةi010م ),
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NHC207@4م 
 ب

C%200ه 
4CrCOH)3 +2CO3 +2COOHمت-< 

+2NH +3N2 + 6Hpo

٦
 ة

8

2Cr03 + 1m2CrOOH

1.5COOH

0.5C0

0.250(C20)و 

2000cم 
0.5CO +0.25Cr(C0)3ح 

+0.25H0 +0.250

2s0%Cه 
>0.75Cr03 +0.75 HO

>3so%c
0.25Cr0  >-س0.1250+

> 350%c
->C1.1250+03زت 

To identify the phases fomed during the themدal treabent, the X-ray
difaction spectma for pure MnC3 heated at diferent temperatres 2509,
5009, 7500 and 1000%Cwere reمrded and suanized i Figم (3 ad 5).

For sample heated at 250%C, erystalne phase of MnCOو (d-walues
. 1.76, 2.17, 2.84 and 3.66 A9011) was y له detected Wفile the Beated
. ،samples at temperatres of 5009, 7509 o00%C فمه1 howedك  atsyrcلilمم
: teuegoدal phase for Mn203 (d-wlues 2.49, 2.76, 3.08 and 4.22 A9(12), Te

cystallinity of this phase increase wit temnperature. A4 tempemaNune af

of Mn3O4 (d-walues 1.49, 2.10, 2.54 ad n عك4.86 phaنالقا C erys%1000م 
A9(l3)coلu d be detected beside the phase ofMny03.
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The X-ray diffraction pattem of beated amnmonium dichromate sample

at 5000C, Fig. 3, support the above theral decomposition results which

showed the fommation of Cr03 at 500%c14).

3

The degree of crystalliNity of CrO3 increases with increasing the
heating temperatre, Figs. 4 and 5.

• ٩

#

The X-ray difaction pattems for the mitre samples (L, D, DD) heated ''

.at250%C showed the absence of any crystalline phases. Tbe disappearance of

he patems of crystalline phases of MnC03, whch was observed in case ofغ 
[ure sample can be attibuted to the iteraction occuning between MnCO

.nd the composition products of ammonium dichromateة 

For aلl mixrtures heated at 500"C, the X-ray diffaction pattems sbowed
cnystalline phases ofMn;0و (l?) d ة Cr03(l4).

At temperatre 750%C, crystalline phases of CrO3 and Mn304 could
be detected. The fomation of Mn3O4 a 750%C couldbe explained as a
result of cerAin reaction to fom Mn3., ,rO yOز which is then dissociate to
Cr03 ndة Mn3O4, (at 5000<<50%cy.

> 500%C ٠ . 750%C

• 'Mnoxide + Cr-oxide > (Mnق Cr0ز )->Cr03
+ Mوم Oو +X02

 $م
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The mixed oxides of Mn3.ير Cry04 was also detected as a result of the
reaction between manganese carbonate and chromum nitate at about
5c%ci5).

٠١ 4
The ن x-ray dنffaction pattems for the mixtres heated at 10000C

 ي

$howed an increase i the intensity of pattems for crystalline phases of

Mn3O4 and Cr03.

'Rigs. 6,7,8 and 9 illustate the TR specta for pure and mixed.م ،ه 
.mAnganese and chromium salts heated at different tempematIres. Fig. 6 shows
the RR specta of the pure salts and their mixtures heated at 250%C. THe bands

appeared at wave lengths of a1810, 1437, 1087, 870 and 728 cm-l idicate

the presence of carbonate group. The increase i theع concentation of
chromium in the mirtures led to decrease intensity of the manganeseو 
carbonate bands and at the same tme an increase in the inteusity of the
conespondiag bands of chromium oxide at 1100, 710, 650, 570, 555, 440 and
407 em-l. The RR-sectia for pre Mn-carbonate heated at 500%C owed طع

،the disappearance of carbonate bands of puire M-arbonate and the
+ appearance of new bands at 1150, 980, 845, 690, 610, 485 and 410 cm-]
, which are chanactenized for Mny03."

For mixture samples heated at 5000C, the TR spectogram showed a، -٤ ا٤
hich fomedب broad.band pointing to the presence of some sont ofchronates, wج 

s between manganese carbonate andد as a result of solid state reactioي .

oNium dichromate. The RR specta of calcined mixtres at 7500showedصعa، ب 
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bands coresponding to Cr203 and Mn304. Further increase in temperatre,

10000C increases the i tensityم of Cr03 and MO4 bands, which

confimed tbe iesults obtained from X-ray.
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FigureCentions

Fig. 1: DTAand TG ofmanganese carbonate.

Fig. 2: DTAand TG of ammoium dichromate.

Fig. 3: X-ray difiaction pattems of ammonium dichromate, manganese

carbonate and their mixtres calcined at 5000C.·

1-C03 2-Mn203

 ي

Fig. 4: -ray difTraction pattemns of ammonium dichromate, manganese

carbouate and their mixtres calcined at 7500C.

1-C203 2- Mn203 3-Mn3O4

Fig. 5: X-ray diffaction pattens ofammoniumn dichromate, manganese

carbonate and their mixtures calcined at 1000%c.

1-Cr03 2-M2033 م-M3م O4

., Fig.,6; IR-specta ofammoniur dichromate, manganese carbonate and their
mixtres calcined at 2500c,

Fig. 7; IR-spectra ofammonium dichromate, manganese carbonate and their

mixtures calcined at 5000c..
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Fig. 8: DR-spectra of ammonium dichuromate, manganese carbonate and their

mixtures calcined at 7500c.

Fig, 9: RR-specta of ammonium dichromate, manganese carbonate andtheir

mixtures calcined at i0000c.
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