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1 Table 1 The composition of magnesium oxide %
MgO MgCl, NaCl KCl
N 94.2 2.2 2.1 0.8
94.2%
° 2. 2% ; N o
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23. 099 pm.
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500°C +3%C)
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1 0 4%,
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Fig. 1 The particle size distribution of magnesium oxide
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Table 2 The condition of hydration experiment 2.5
/°C /h 1)
45 0.5 1.0 1.5 2 2.5 3 .
60 0.5 1.0 1.5 2 2.5 3
120°C
24 h ot
2.3
3 o
CMg( oy, t CMgO = CMgZ + ( 1)

CMg( OH) , VM Mg(OH), T CM;;O VM MgO = mP (2)

¢ 100Cy 0, ) ) asc

Cyoo +C ° . . , : .
Mg0 Me( OH) 2 Fig. 2 Fitting curve of magnesium oxide concentration

X (%);C with time at 45°C
(mol « L7"); V (Ly; M
(gemol™);m
(g):P °
EDTA o
2.4
3 N

Table 3 The magnesium oxide hydration ratio at

different times and temperatures

1%
/h
45C 60°C
0.5 30.08 47.48 3 00
1.0 45.32 74. 65 Fig. 3  Fitting curve of magnesium oxide concentration
1.5 53.92 88.76 with time at 60°C
2.0 64. 31 95.23
2.5 71.06 100. 00 2)
3.0 78. 21 100. 00
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Table 4 The relation of time and rate at different temperatures

/C /h /(mol « L) /(mol * h™")
0 1 0.601 6
0.5 0.699 2 0.4352
1 0.564 8 0.238 4
45 1.5 0.460 8 0.207 9
2 0.356 9 0.171 4
3 0.289 4 0.139
0 0.217 9 0.143
0.5 1 0.949 6
1 0.5252 0.746 5
60 1.5 0.2535 0.412 8
2 0.112 4 0.205 8
2.5 0.047 7 0.112 4
3 0 0.095 4
3) DPS
r=ke" DPS
k
n 4. 5 o
5 60C

Fig. 5 The function diagram of rate and density at 60°C

4 45C Y, =
1.2236. 9
Fig. 4 The function diagram of rate and density at 45°C Y, =0.992 090 x X? o340z
5 45C
Table 5 Regression analysis of variance at 45°C
F P
0.6117 1 0.6117
0.0213 4 0.005 3 115.005 0 0. 0004 R=0.9831 RR=0.9664

0.6330 5 0.126 6
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Table 6 Regression analysis of variance at 60°C
F p
0.175 8 1 0.175 8
0.009 0 5 0.001 8 97.219 6 0. 000 2 R=0.9752 RR=0.9511
0.184 8 6 0.030 8
F
F F
: » 0.05
F NP ~
(5 6.
45°C k
» 6 XRD °
0. 601 526 h 60°C . .
Fig. 6 The XRD pattern of precursor magnesium hy—
0.992 090 h ™' .
droxide
E, 29.6 KJ * mol InA
7.6911mol " » dm® * 57", 4)

2.6
1)
60°C 105 min
4( ) 4 h
4% 3.15%
I ) .
120 r/min.
2)

E, 29.6KJ*mol'
InA  7.691 1 mol ™" *dm’*s™',
3)
XRD 6 o

XRD

TG - DTG 7 o

DTG/(%: min™)

TG/% DSC/(mW-mg™)
e M it
\ | 6
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100
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Fig. 7 The TG — DTG figure of hydration products of

magnesium oxide

7
Table 7 The chemical analysis table of magnesium
oxide products %

Mg( OH) , NaCl KCl

99. 25 0.013 0. 031
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Hydration Dynamics Research on Silicon Steel
Grade Magnesium Oxide Materials

DU Yong-sheng' > SUN Qing—guo' GAO Dongdin' HAN Jidong' LI Ming—zhen'
(1. Qinghai Institute of Salt Lakes Chinese Academy of Sciences Xining 810008 China;
2. University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: The purpose of this paper is to prepare magnesium oxide taking the Qinghai salt lake
bischofite as raw materials and through the steps of dissolving removing impurity refining by spray py—
rolysis in vertical pyrolysis furnace. Taking the pyrolysis of the hydration kinetics of magnesium oxide as
the research focus and by calculating the magnesium oxide hydration kinetics equation under different
temperature the authors find that Magnesium oxide hydration process belongs to a simple first order reac—
tion and reaction activation energy E_ is 29.6 KJ * mol ™' InA is 7.6911 mol ~' * dm’ * s ".
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