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Table I Composition of magnesium oxide from spray py—
rolysis % 7.
MgO MgCl, NaCl KCl DPS
94.2 2.2 2.1 0.8 Y, Y,
36%
: NaOH
2
Table 2 Experimental factors table
X, X, X, X X; X X,
/°C /h /h 1% /% / /remin~"
3
Table 3 Hydration rate and purity test results
Logistic Logistic
X, X, X, X, X; X X, Xq X, Y, /% Y, Y, /% Y,
NI 30 20 4 1 4 0 3 3 2 85.76 1.795 5 97.57 3.6927
N2 40 95 5 0 0 4 3 2 1 67.58 0.734 5 97.78 3.7852
N3 40 120 4 4 1 2 2 4 3 86.73 1.877 3 99. 50 5.2933
N4 30 45 7 4 2 4 3 2 3 43.20 -0.2737 98. 06 3.9229
N5 20 70 8 2 3 2 4 4 1 72.81 0.9850  98.73 4.353 4
N6 60 70 4 2 3 4 1 5 2 100.00 16.118 1 98. 65 4.2915
N7 20 95 5 2 2 0 1 1 3 94.73 2.8890  98.32 4.0069 4
N8 50 45 6 0 1 1 4 5 3 42.00 -0.3228 98.37 4.100 2
N9 40 70 8 0 4 3 0 3 3 82.10 1.523 1 99. 49 5.273 4
N10 20 20 6 3 0 3 0 4 2 77.43 1.2328 99. 21 4.724 2
N11 50 120 6 3 4 3 4 1 2 96. 99 3.4727 97. 65 3.7270
N12 50 120 5 4 3 1 0 2 1 100.00 16.118 1 98. 62 4.269 2
N13 30 120 7 1 2 1 1 5 1 99.70 5.806 1 99.21 4.8330
N14 60 20 7 1 1 2 2 1 1 82.79 1.570 8 98. 05 3.917 6
N15 60 95 8 3 0 0 2 3 2 82.19 1.529 3 99. 86 6.569 9
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LogisticY, = 0.984 05 + 0.024 291X, -
0.000 447 73X,X, —0.469 91X,X; +0. 066 489
3 XX, + 0.158 71X, X; - 0.079 219X, X, +
0.010 332X, X, +0.002 228 0X,X, —0.016 015
31 XX, - 0.65 461X,X; + 0.587 81X,X;
' 0. 520 82X, X, .
DPS 9 15 4.
3 o 5.
3. X~ X X X X~ X X X
0 ~100 N 0.05 o
4 X,
100 0
N Logistic o X, X, X X XX,
X' =ln X(1-X) Logistic o
algic LogisticY,
3.9 LogisticY, = 6.583 86 - 1.164 54X, +
' 0.117 08X, X, + 0.000 221 29X,X,
DPS 0. 096 265X, X +0. 089 514X,X, —0.064 194X, X,
LogisticY, 6+
7o
4
Table 4 Each factor variance analysis of equation
t p
X, 0.024 3 0.175 3 0.996 6 17.174 7 0.003 4
X, X, -0. 000 4 —-0.468 0 -0.999 6 48.163 9 0. 000 4
XX -0.469 9 -0.544 5 -0.999 9 120. 721 6 0.000 1
X, X, 0.066 5 0.077 1 0.990 0 9.928 4 0.0100
X, X 0.158 7 2.007 5 1.000 0O 414.223 9 0.000 0
X X, -0.079 2 -0.980 1 -1.000 0 177.710 6 0.000 0
X, X, 0.010 3 0. 466 1 0.999 8 64.418 0 0.000 2
X, X, 0.002 2 0.070 6 0.990 7 10.314 4 0.009 3
XX, -0.016 0 -0.027 3 -0.9659 5.276 6 0.034 1
XX -0.654 6 -1.188 7 —-1.000 0 219.487 9 0.000 0
X, X 0.587 8 0.642 0 0.999 9 139.730 4 0.000 1
XX,y -0.520 8 -0.403 2 -1.000 0 179.986 5 0.000 0
5
Table 5 Total variance analysis table
Durbin-Watsor
F p
388.7077 12
32.392 3
0.001 6 2 0.000 8 40 927.4223 0.0000 R=0.999 998 R*> =0.999 996 d=1.83417

388.7093 14
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Table 6 Each factors analysis of variance equation

t p
X, -1.164 5 -2.1829 -0.766 5 3.3755 0.009 7
XX, 0.117 1 2.646 5 0.823 3 4.102 0 0.003 4
X, X, 0. 000 2 0.5553 0.947 5 8.378 7 0.000 0
X, X —-0.096 3 -0.5156 -0.923 6 6.814 2 0.000 1
X, X, 0.089 5 0.4520 0.922 8 6.772 6 0.000 1
XX, -0.064 2 -0.388 6 -0.898 7 5.797 2 0. 000 4

7

Table 7 Total variance analysis table

Durbin-Watsor

F P

8.289 6 6 1381 6

0.248 8 8 0.031 1 44,4226  0.0000 R=0.985322 R?=0.970 860 d=2.62717

8.538 4 14

XXX X X X X X Durbin-Watson 2 o
4~ 7 DPS
0. 05 o
4 X, 0.1% o
Fp « Durbin-Watson
. X, X,
X Xo X X5 X, Xg X X, o o
F
F . . N
F
. p
0. 05 o DPS
p>0.05 ( LogisticY,)
o ( LogisticY,)
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8
Table 8 The optimal combination table
X, X, X, X, X, X, X, X, X, LogisticV, Y,/% LogisticY, Y,/%

60 104.6019 4 3.994 8 4 3.1512 0 1.0000 1 26.2174 99.99 4.007 321 98.21

(Xq)3.15% (X;) 0.
(X)1 ).
(X,)60°C. ( X,) 105 min. (X,)1 (120 r/min)
(X,) 4( ). (Y1) 99.99%.  Mg( OH),

(X,)4 h. (X,) 4% (Y,)98.21%. (X,)0
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Study on Hydration of Raw Material for Preparation
Silica-steel MgO Precursor

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

Abstract: By spray pyrolysis method bischofite in Qinghai salt Lake as primary raw material was used to
prepare precursor raw material MgO for silicon-steel MgO. The precursor raw material MgO was used for
preparing Mg( OH) , which was the precursor of silicon-steel MgO by hydration method. In the hydration
experiment of precursor raw material MgO some experiment parameters were investigated systematical—
ly. such as the hydrated agent the temperature and time of hydration liquid/solid ratio that affected the
hydration rate rate of filtration and purity. The theoretical optimum conditions were obtained by uniform
experimental design DPS data processing model analysis quadratic polynomial regression model to estab—
lish the mathematical model variance analysis of factorsa and the total variance analysis and then theth—
eoretical optimum conditions were verified by repeated trials: hydrationtemperature 60°C  hydration
timel05 min liquid/solid ratio 4 ageing time 4 h hydrated agent I 4.0% hydrated agent II 3. 15%
washing water 4  Stirring speed 120 r/min. Under the conditions mentioned above the hydration rate of
raw MgO reached over 99. 50% and the prectlrsor Mg( OH) , for silica-steel MgO has such advantages
that high purity and good filtration performance.
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