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Pyrolyzation and Calcination Conditions in Preparation of
High-purity Basic Magnesium Carbonate and Magnesium Oxide
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[Abstract] Fine emulsion of magnesium was prepared by modified carbonation method with organic
additive, for which dolomite produced from Inner Mongolia as the raw material. Then, Fine emulsion of
magnesium was pyrolysised at different temperature to synthesize high-purity basic magnesium carbonate,
which was calcinated to prepare high-purity magnesium oxide at diverse temperature and time. Prepared
samples were characterized by ICP spectroscopy, X-ray diffraction, scanning electron microscopy. respectively.
Influences of pyrolyzation temperature as well as the calcination temperature and time on the purity, phase and
feature of the product were well studied. Results indicate that the pyrolyzation temperature is 95 ~ 100°C.
Phase of magnesium carbonate is 4MgCQ; » MgCQO, +4H,O at the temperatures higher than 70°C. And as the
temperature increase, the morphology of magnesium carbonate is altered gradually from lath to sphere.
Calcination temperature and time of high-purity basic magnesium carbonate are 450°C and 45~60min, respectively.
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, , Table 2 Components of basic magnesium carbonate
Temperature Analysis rcsults/%
, Entry o
/C MgO CaO Fe
° ’ ° 1 50 37. 44 0. 24 0. 058
y . 2 60 39. 97 0. 47 0. 050
3 70 41, 61 0. 40 0. 055
’ MgO 4 80 41. 81 0. 25 0. 039
o ’ ’ 5 90 42. 17 0. 41 0. 009
y 6 95~100 46, 33 0. 22 0. 007
) ) 95’\’ IOOOC )
[12] 5
N o 95~100°C .,
31L2 1
2 XRD
, 1(a) ,50°C , MgCO, »
2.1 Mg(OH), + 3H,0, 95 ~ 100°C 4AMgCO, » Mg
25 1. 1 (()H)2'4HZ()960°C ° 1
, 1, (b) , 70°C
1 . 4MgCO, *MgCO, +4H, O,
Table 1 Basic composition of dolomite 313
Oxide MgO CaO Fe, O3 Si0; 2 3
Mass fraction/% 20, 96 30. 66 0. 30 0. 80
SEM .
212 X-pert PRO X . 2 . 50C
1CP- (ICAP 6500 DUO) , ,
(SEM JSM-5610LV) | (SRJX-8-13) . o ,
22 95°C . .
221 3 ,50C
2~5cm, 950°C 60°C . ]
2 h, 5 500mL . 70°C .
; CO, ; . 80°C ,
50,60,70.80.,90 95~100°C , . ,
o 32
222 450°C 321
500°C 30.,45.60,90 4 450°C  500°C
120min, . , . s
° 450°C s s s
60min ’ 54. 2%,
3 60min . 500°C .
. 53.0~53 4% , .
3.1 . ,
33 L1 2 o
o s 417. 1°C ,
2 : 50°C , 53.2%, 450°C 45~ 60min
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1 XRD (a) . (b) 95~100°C o

Fig. 1 XRD patterns of basic magnesium carbonate at different pyrolysis temperature

2 SEM (a) 50°C; (b) 60°C; (o) 70°C; (d) 80°C; (e) 90°C; () 95~100°C

Fig. 2 Low magnification SEM pictures of basic magnesium carbonate at different pyrolysis temperature

3 SEM (a) 50°C; (b) 60°C; () 70°C; () 80°C; (e) 90°C; () 95~100C

Fig. 3 High magnification SEM pictures of basic magnesium carbonate at different pyrolysis temperature
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4 (a) 450°C; (b) 500°C

Fig. 4 Effects of calcinations time and temperature on mass loss. (a) 450°C; (b) 500°C
450°C, 45~60min, . . 5(b) , 30min,
322 90min 60min, 120min

5 450°C  500°C o , 450°C
XRD . 5(a) , 60min
1) N 1) ’ 4500(: D) 601’1’li1’1Q
5 XRD (a) 450°C; (b) 500°C

Fig. 5 XRD patterns of MgO at different calcinations temperature and time (a) 450°C; (b) 500°C

323 3
6 Table 3 Content of basic magnesium carbonate and
SEM R . magnesium oxide
o 450°C 30min (a)
Components/ %
’ Samples
MgO CaO Fe
° 1# 4317 0. 43 0. 0080
o 24 42. 93 0. 51 0. 0075
4MgCO;3+Mg(OH),+4H, 0
33 34 43. 48 0. 48 0. 0079
’ * Average 43,19 0.47 0 0078
1+ 99. 10 0. 19 0. 030
331 R 99.80 0.17 0 028
MgO
95’\’1000(: 4500(/\ 3# 99. 65 0. 18 0. 039
) Average 99. 52 0. 18 0. 032
45~60min ,
, 3 , (a) ; 4MgCO; «Mg(OH), «
,(b) o , 4H,0,
na 333 SEM
332 XRD 8 SEM

7 XRD .
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SEM

(a) 500°C, 30min; (b) 500°C, 60min;

(¢) 500°C, 90min; (d) 500°C , 120min;

(e) 450°C, 30min; () 450°C, 45min;

(g) 450°C ,60min; (h) 450°C ,90min
Fig. 6 SEM pictures of MgO at different

calcinations temperature and time

7 (a) 3 (b) XRD

Fig. 7 XRD patterns (a) 4MgCO;*Mg(OH);,+4H,0; (b) MgO

8 (a) 3 (b)

SEM
Fig. 8 SEM pictures

(a) 4MgCO;+Mg(OH),-4H,0; (b) MgO
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