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Abstract — The efficiency of the synthetic magnesium silicate used in basic polyols and edible oil purification is evaluated
by its purification ability and filtration rate and is affected by the particle size and surface area of magnesium silicate. In
this study, it was investigated the change on the particle size of magnesium silicate was influenced by the reaction temperature,
injection rate, injection order (Si, Mg) and Mg/Si reaction mole ratio. The synthesized magnesium silicate was compared
and analyzed for the synthesis, grinding, and refining processes. In the synthesis process, the reaction temperature and
feed rate did not affect the average particle size change of magnesium silicate, while the reaction molar ratio of Mg / Si
and the order of injection acted as main factors for the change of average particle size. The average particle size of

b
"To whom correspondence should be addressed.

E-mail: shopark@daejin.ac.kr

This is an Open-Access article distributed under the terms of the Creative Com-
mons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-
nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduc-
tion in any medium, provided the original work is properly cited.

84



HES Zxdel] whe gk vlee] Y wist 9 E2lE A 58t 85

magnesium silicate increased by 8.7 um from 54.4 um to 63.1 um at Mg injection when Mg molar ratio increased from
0.125 to 0.500, and increased by about 4.8 um from 47.3 um to 52.1 um at Si injection. The average particle size
according to the order of injection was 59.1 pm for Mg injection and 48.4 um for Si injection and the difference was
shown 10.7 um, therefore the filtration rate was about 2 times faster under the condition of Mg injection. That is, as the
particle size increases, the filtration time is shortened and washing filtration rate can be increased to improve the
productivity of magnesium silicate. The cake form of separated magnesium silicate after filtration becomes a solid
through drying process and is used as powdery adsorbent through the grinding process. As the physical strength of the
dried magnesium silicate increased, the average particle size of the powder increased and it was confirmed that this
strength was affected by the reaction molar ratio. As the reaction molar ratio of Mg / Si increased, the physical strength
of magnesium silicate decreased and the average particle size after grinding decreased by about 40% compared to the
average particle size after synthesis. This reduction of strength resulted in an improvement of the refining ability due to
the decrease of the average particle size and the increase of the amount of fine particle after the pulverization, but it
resulted in the decrease of the purification filtration rate. While the molar ratio of Mg/Si was increased from 0.125 to 0.5
at Mg injection, the refining ability increased about 1.3 times, but the purification filtration rate decreased about 1.5
times. Therefore, in order to improve the productivity of magnesium silicate, the reaction molar ratio of Mg / Si should
be increased, but in order to increase the purification filtration rate of the polyol, the reaction molar ratio should be
decreased. In the synthesis parameters of magnesium silicate, the order of injection and the reaction molar ratio of Mg /
Si are important factors affecting the changes in average particle size after synthesis and the changes of particle size after
grinding due to the changes of compressive strength, therefore the synthetic parameter is an important thing that

determines productivity and refining capacity.
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Table 1. Design of Experiments
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Injection material Amount.of injected

Exp. No.

Amount.of loaded

Mole ratio of reactant Temp. of reaction Injection rate

(Si or Mg) (mol) (mol) Mg/Si) °C) (ml/min)
1 Si 0.4 0.2 0.500 60 30
2 Mg 0.2 0.4 0.500 45 20
3 Mg 0.3 0.8 0.375 30 10
4 Mg 0.2 0.8 0.250 60 30
5 Si 0.8 0.3 0.375 30 10
6 Mg 0.1 0.4 0.250 45 10
7 Si 0.4 0.1 0.250 30 20
8 Mg 0.1 12 0.083 60 10
9 Si 1.2 0.3 0.250 45 30
10 Si 0.8 0.1 0.125 60 10
11 Mg 0.1 0.8 0.125 30 30
12 Si 0.8 0.2 0.250 45 20
13 Si 12 0.1 0.083 30 30
14 Mg 0.3 12 0.250 60 20
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Fig. 1. Production process of magnesium silicate.
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Fig. 2. A schematic diagram of the grinding process after synthesis

of magnesium silicate. (a) and (b) show magnesium silicate
which is dried from the form of a cake after filtration. The
magnesium silicate dried from cake form is made into pow-
der(d) through (c) grinding process.
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Fig. 3. Magnesium silicates purification capability test.
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Table 3. Magnesium silicate chemical content and compressive strength
according to Mole ratio of reactant (Mg/Si)

Mole ratio of reactant ~ Chemical Content (At%) Compressive
(Mg/Si) MgO SiO: strength (MPa)
0.125 18.92 81.08 0.82
0.250 19.30 80.70 0.74
0.375 19.87 80.13 0.59
0.500 20.32 79.68 0.42
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Table 4. Purification ability of magnesium silicate
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0.125 12.00 9.67 2.33 178
0.250 12.00 9.26 2.74 247
0.375 12.00 8.96 3.04 265
0.500 12.00 8.91 3.09 267
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Fig. 11. Purification filtration rate and purification ability according
to mole ratio of reactant (Mg/Si). The Purification ability is
indicated as the change of pH.
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Fig. 12. Wash-filtration rate and purification filtration rate according
to mole ratio of reactant (Mg/Si). As the mole ratio of reactant
increased, the wash-filtration rate was increased and the purifi-
cation-filtration rate was decreased.
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