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ABSTRACT

The thermal decomposition of magnesite and brucite is influ-
enced by furnace atmosphere, Variations in the apparent activation
energy, in the half-decomposition temperature and in the specific
surface of calcinates depend on -water vapour content-and on the
content of other gases present in the furnace atmosphere,

INTRODUCTION
The thermal decomposition of magnesium carbonate and meene-
sium hydroxide has been described from different views by a number
of suthors [1—6]. The calcination to oxide is one of the signifi-
cant stages for the megnesia clinker production, The calcination
conditions have a strong effect on bulk density of a final product.

EXPERIMENTAL
Materials: Magnesium carbonate ~ flotation concentrate of nutural
magnesite / 44,25 % MgQ, 2.66 % Fe203 and 51,04 % 002/;
Magnesium hydroxide, brucite - was prepared from pure
laboratory chemicals,
Thermal decomposition was studied by the Netzsch 404 thermobalance
in the flow atmospheres of air /reference atmosphere/, carbon di-
oxide and water vapour, as well a&s in the mixed atmospheres of
CO, + H,0 / for magnesite/ and air + H,0 / for brucite/, respecti-
vely. The flow of furnace atmosphere was 0.64 cm. 571 through the
free furnace cross-section / after calculating to 0%C and 101 xPs/.
The weight samples of 200 mg magnesite or of 250 mg of brucite we-
re applied. The heating rate was 2 °%:.min~},
From TG curves the temperature /Tm/ for the attained degree
of converaion 0,5 was evaluated. Moreover, from the same curves the
preexponential terms of the Arrhenius equation and the apparent
activation energy of the process / the formal kinetic parameters
A and E/ were calculated. To describe kinetics, the Jerofeev - Av-
rami equation that was previously utilized by Criado snd Morales
[7,8] for the non-iscthermalnprocess, was chosen,

A set of the results was coumpleted by determining the speci-
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Tic surface of calcinates afler isothermsl Piring up to 900°C for
45 min.

The rsproducidility of those results varied belween + L K
for T , c& 17 % fur £ end 12 % for ihe specific surface values,res-
pratively.

FESULTS ARD DISCUSZION

The decomposition of megnesite and brucite is considerably
infiuenced by the chenge in composition of the furnace atmosphere
/Table 1/, A raise of partial preasure of a furnace gas component
of the same quality Bs guseous reaction product is responszible for
the equilibrium shift to higher values of decomposition temperatu-
re expressed as Tm' Thermael decosposition is influenced slso by
the sdditional component of the furnace simosphere, Due to water
vapour effect the decomposition temperature of megnesite will de-
creasze by 73 K when comperei to air medium, The decomposition tem-
perature of brucite will incramse by 55 K, 1f the furnace air me-
dium is aiternated by U0, atmosphere.

These changes &re sipressed by formal E and In A velues
ahown in Teb.e 1. Resulting activation energy values of deconposi-
tion reactions taking ;Lace in the air atmosphere ere in acceptab-
le agreement with date presented in the literature for NMg/OH/
/105 - 131 «J.mole™/ and for magnesite / 127 -~ 149 kJ.mole‘%/
lo -1l

Fig.1l 11lustraten ihe influsnce of the change in composition
of atmoapheres o oy deperndence of y* = fAX/ upon reduced

&% Wald

temperature T/Tm

The dependance of & obaévable under the decowpositi-

on of brucite ssaumss & legeritmic charecter. The effect of the
mixed 302PH$Q atmoaphere npon decomposition of megnesaite has not
b

baen found sdditive, The activation energy was {ound highsr than

in pure wzter vapour, or in CO. mimnsphere.

Eatn the different rate and temperature interval of decompo-
i in crystallinity erd eggregstion

of 201id product being crnmrascterized in this paper by specaifie

/

i

surface /7 itae mathod of aisorption from solution/ /Tahle 2
Raged on zompsrisons of the results one may deduce thav the ther-
mal decompositinon of carponate mnd hydroxide, proceeding in the

atmoaphere being qualitatively equal co the gasenus Adecompositicn

product, yicids celcinstes of lower specific surface than it does
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TABLE 1
Magneaite EErucite

- T = T L
Firing /K E* | 1n A ;:;rlng [Iw/n CEY lnos
atmosphere ‘at“oqphern : !
o T
air 152 12.3 . air s
water vapour 236 14.2 + S5 % HpO !t?}
+ 25 % CO, 461 17.7 i+ 20 ¥ H,O 685
+ 50 % CO5 474 | 17.9 -+ 40 F H O J658
+ 75 % CO§ 893 505 18.2 water vapour! 713
100 2 CO, G35.5 | 450 17.6 GO, ;7t3 [l

D SRS I M,,-,l.

*Remark: E in kJ mole” l; for equatilon pesrameter m = 0.5 [Sjand

for conversion of

TABLE 2

Specific surnfare

of

Firing
atmosph: re

air

water vapour
carbon dioxide
L. -

BRUCITE

ATM. AIR - H2O,C02

)
T

Dapendence

AR 50/ /)

| 100%4H,0,

20'/::H20 /

‘0“/. czo-z//{ ’

g;.ecific

0,10 up to O.75.

sur’

mup riecite

I oecele intites,
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in the neutral medium / air / or in the"third" furnace atmosphere,.
The influence of the atmosphere composition on specific. surface is
in accordance with studies dealing with decomposition mechanism
and morphology of calcination products [12 - 14].

CONCLUSIONS

Changes in composition of the .furnace atmosphere caugse changes
in the rate and in the temperature of decomposition reactions; with
decomposition of magnesite taking place in the mixed 002+H20 atmos-
pheres, the activation energy wes found higher than in pure water
vapour, or in CO,. o

‘ne change in composition of the furnace atmosphere affects
the magnitude of specific surface of calcinates. By firing in the
medium corresponding to the gaseous decomposition product, the cal-
cinate of lower surface than that in the medium of other gases was

obtained.
REFERENCES

Pron V.A., LDesperova M.J., Sudakova L.P., Neorg.mat. 10, 1870
/ 1967 /
Guillat J,F,, Brett N.H., Trans. Brit, Cer. Soc. 69, 1 /1970/
Pampuch R,, Librant Z., Piekarzyk J,, Ceramurgla Int. 1, 14
/ 1975 /
Cimino A., rorta P,, Valigi M., J.Am, Cer. Soc. 49, 152,/1966/
Mansour N.A.L., Cersmurgia Int, 4, 24 /1978/
Koishi M., Meguro K., Bull.Chem.Zoc., of Japan ;%,1570/1964/
Hancock J.D,, Sharp J.H., J.Am. Cer, Soc. 55, / 1972 /
Criado J.M., Morales J.,Thermochimica Acta 41, 125 / 1980 /
Kissinger H.E., J. Research Nat.Bur,Stand, 57, 217 / 1956 /
Kissinger H,E., Anal, Chem,, 29, 1702 / 1957/
Bleti& D., Zivkovi& 2.D., Thermochica Acta 60, 69 / 1983/
' Phillips V.A., Opperhauser H,, J, Am. Cer, Soc. 61, 75 / 1978/
White J,, Refr. Res. J. Austr. Cer. Soc., 9, 60 / 1973/
Cremer Z,, Bachmann L,, Z. f. Elektrochemle 59, 407 / 1$55 /

=

HO O30 w10
(@]

e
N



