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Abstract

Nanometer magnesium hydroxide was prepared by positive drop method us-
ing magnesium chloride hexahydrate as raw material and sodium hydroxide
as precipitant, and its preparation process was optimized. The results of sin-
gle factor experiments show that the optimized process conditions are as fol-
lows: reaction temperature 40°C, stirring speed 900 rpm, initial concentration
of magnesium chloride C = 1 mol/L, concentration ratio of magnesium chlo-
ride to sodium hydroxide solution n (Mg**): n (OH") = 1:2, reaction time T =
60 min, drop acceleration of sodium hydroxide solution 2 ml/min.
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1. Introduction

Nanomaterials refer to materials with at least one-dimensional nanometer scale
(1 - 100 nm) in three-dimensional space, it is a new generation of materials
composed of nanoparticles with sizes between atoms, molecules and macros-
copic systems [1]. It has attracted wide attention because of its unique surface
and interface effects, quantum size effects, small size effects and macroscopic ef-
fects. It plays an important role in medicine [2] [3] [4], biodiesel, biogas, biolog-
ical hydrogen and bioethanol production [5], environmental protection [6] [7],
agriculture and so on. As a kind of nano-materials, nano-magnesium hydroxide

is a kind of environment-friendly inorganic nano-materials, which has the cha-
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racteristics of strong adsorption capacity, large specific surface area and low cost.
It is widely used in environmental protection [8] [9], flame retardant fillers [10]
[11] [12], medicine [13] [14], agriculture, construction [15] [16] [17] and energy
storage [18] [19] [20]. At present, there are many methods to prepare na-
no-magnesium hydroxide, but most of them will be added to control the particle
size and other factors, which will increase the impurities in the final magnesium
hydroxide [21]. For this reason, this paper uses the positive drop method to
synthesize directly (that is, adding sodium hydroxide solution directly to magne-
sium chloride solution) without adding any catalyst or surfactant. The effects of
reaction conditions such as reaction temperature, reaction time, stirring speed,
solution ratio, solution concentration and sodium hydroxide solution drop ac-
celeration on the particle size of magnesium hydroxide were investigated [22],
and the experimental results were discussed. It is hoped to provide a rough ref-

erence for the preparation of nanometer magnesium hydroxide.

2. Experimental Procedure

All the reagents below are analytically pure.

Configure MgCl, solution of 1 mol/L 75 mL and NaOH solution 75 mL of 2
mol/L, the MgCl, solution was placed in a 250 ml conical bottle and preheated at
40°C for half an hour, then the NaOH solution was dripped into the MgCl, solu-
tion, stirred con-tinuously at the speed of 900 rpm during the dripping period,
and continued stirring for 4 hours after the dripping was finished. The product
was centrifuged at the speed of 10,000 rpm, and the precipitated are washing
with distilled water and centrifuged for three times, and dried continuously in an
oven at 80°C for 12 hours. After grinding, the nanometer magnesium hydroxide
powder is obtained [23]. The obtained magnesium hydroxide products were
configured into 0.005% solution, and the particle size was detected by Malvern
laser particle sizer, and the average particle size was measured three times under
each condition to get the final result.

In order to optimize the process of preparing nanometer magnesium hy-
droxide to achieve the minimum particle size by direct precipitation method,
six groups of ex-periments were carried out to investigate the effects of reaction
temperature, stirring time, stirring speed, magnesium ion concentration, mag-
nesium ion/hydroxide ion ratio and sodium hydroxide drop acceleration on the
particle size of magnesium hydroxide materials. Under the condition that all six
experiments were completed, four factors significantly related to the particle size
of magnesium hydroxide were selected, and the orthogonal experimental system
was established to obtain the experimental conditions with the smallest particle

size.

3. Results
3.1. Effect of Stirring Speed on Particle Size of Materials

The stirring speed determines the mixing uniformity of sodium hydroxide and
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magnesium chloride during the reaction and the degree of ion collision in the
reaction, which has a great influence on the nucleation and agglomeration of
magnesium hydroxide crystals. Under the same other conditions, the stirring
speed was changed to 300, 600, 900, 1200 and 1500 rpm respectively to explore
the effect of stirring speed on the product of magnesium hydroxide, and the op-
timal condition was selected with particle size as the screening condition. It can
be seen from Figure 1 that when the stirring speed is in the range of 300 - 900
rpm, the particle size of magnesium hydroxide decreases with the increase of
stirring speed, and the particle size changes very fast. This is because the stirring
speed is too slow, it is easy to make the magnesium hydroxide close to each other
to adhere to each other, thus forming a larger magnesium hydroxide, and with
the increase of the stirring speed, the movement between magnesium hydroxide
powders is accelerated and the occurrence of agglomeration is effectively re-
duced. When the stirring speed is in the range of 900 - 1500 rpm, the particle
size of magnesium hydroxide increases gradually with the increase of stirring
speed, but the increase is slow. This is because the rapid stirring speed accele-
rates the collision between magnesium hydroxide powders, which leads to the
possibility of magnesium hydroxide agglomeration. It is known from the results

that the average particle size is the smallest when the stirring speed is 900 rpm.

3.2. Effect of Reaction Temperature on Particle Size of Materials

The reaction temperature will affect the movement rate and supersaturation of
the particles in the reaction, as well as the crystal precipitation in the whole reac-
tion system, and have a certain influence on the production of magnesium hy-
droxide. Under the same other conditions and changing the stirring condition to
900 rpm (the optimal stirring condition), the reaction temperature was changed
to room temperature (20°C), 40°C, 60°C, 80°C and 100°C respectively. The
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Figure 1. Effect of stirring speed on magnesium hydroxide.
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effects of reaction temperature on the particle size, density and yield of magne-
sium hydroxide were investigated, and the optimal conditions were selected with
particle size as the screening condition. It can be seen from Figure 2 that the
particle size at room temperature is larger than that at 40°C. This is because
when the temperature is low, the particle movement rate is smaller and the dif-
fusion rate is slower. And the crystal nucleation rate is small, so the number of
core crystals is small, the product particle size is large, with the increase of tem-
perature, the particle movement rate is faster, and nucleation is easier. After
40°C, the particles move too fast, which increases the collision probability, so
that magnesium hydroxide is adsorbed by the crystal core to form individuals
with larger particle size. According to the experimental results of reaction tem-
perature, the particle size of magnesium hydroxide obtained at 40°C is the smal-

lest, so the reaction temperature at 40°C is chosen in the follow-up experiment.

3.3. Effect of Stirring Time on Particle Size of Materials

When the stirring speed and reaction temperature are constant, the collision
possibility of the particles is equal, and the stirring time affects the sufficient de-
gree of the reaction. Under the same other conditions and selecting the above
two optimal conditions, the stirring time was changed to 1, 2, 4, 8, 16 and 24
hours respectively, in order to explore the effect of stirring time on magnesium
hydroxide, and the optimal conditions were selected with particle size as the
screening condition. When the stirring time is 1 h, the reaction is incomplete
and it is also because the stirring time is short and the crystal is not reunited
during nucleation, so the reaction is stopped, resulting in a smaller particle size.
At 2 and 4 hours, with the extension of stirring time, the reaction between so-
dium hydroxide and magnesium chloride is gradually complete, the extension

of stirring time leads to more likely collision and agglomeration after crystal
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Figure 2. Effect of reaction temperature on magnesium hydroxide.
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nucleation, which increases the particle size of magnesium hydroxide powder.
After 4 hours, the reaction between sodium hydroxide and magnesium chloride
was complete, and with the extension of stirring time, the particle size of magne-
sium hydroxide decreased, and the average difference of particle size at 8, 16 and
24 hours was very small. It is inferred that the number of crystals attached to
each crystal nucleus decreases with the increase of the number of magnesium
hydroxide nucleation after 4 hours. It is known from Figure 3 that the stirring
time of the smallest particle size is 1 h, although the particle size still has a trend
of decreasing after 8 h, but the trend is not obvious, and the further increase of
stirring time is not in line with the principle of energy saving, so the final stirring

timeis 1 h.

3.4. Effect of the Ratio of Magnesium Ion to Hydroxide Ion on the
Particle Size of Materials

The difference of ion ratio will affect the pH of the reaction system, the collision
probability of particles in the system and the reaction end point. In the chemical
re-action, the ratio of magnesium ion to hydroxide ion is 1:2. If n (Mg*"): n
(OH") > 1:2, it is recorded as sodium hydroxide hyperstoichiometry reaction,
otherwise, it is recorded as sodium hydroxide deficiency. Under the same other
conditions and the optimal conditions of stirring time, stirring speed and reac-
tion speed, the ion ratio is changed to make it to be 1:1, 1:1.5, 1:2, 1:2.5, 1:3. And
take the particle size and ion utilization rate as the screening conditions to select
the optimal conditions for follow-up experimental operation. According to the
different ratio of particles, when the volume and ion concentration of magne-
sium chloride solution remain the same, there are two cases in which the ion ra-
tio of magnesium ion and hydroxide ion can be changed to meet the required

requirements. The first is to change the concentration of sodium hydroxide
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Figure 3. Effect of stirring time on magnesium hydroxide.

DOI: 10.4236/0alib.1111013

5 Open Access Library Journal


https://doi.org/10.4236/oalib.1111013

Y. Zhan et al.

without changing its volume. In this case (Figure 4), the particle size of magne-
sium hydroxide powder first decreases and then increases with the increase of
hydroxide ion concentration, and the particle size is the smallest when n (Mg*"):
n (OH") = 1:2. This is due to the different concentration of sodium hydroxide
and magnesium chloride, which leads to the change of pH of the solution at the
end of the reaction, thus affecting the particle size.

The second is to change the volume of sodium hydroxide solution without
changing the concentration, so as to achieve the purpose of controlling the ion
ratio (Figure 5). In this case, when n (Mg*): n (OH") = 1:1.5, the particle size of
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Figure 4. Effect of n (Mg?*): n (OH") on magnesium hydroxide without changing the vo-
lume of sodium hydroxide solution.
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Figure 5. Effect of n (Mg®"): n (OH") on magnesium hydroxide when changing the vo-
lume of sodium hydroxide solution.
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magnesium hydroxide powder is the smallest, but the content of magnesium
chloride in the waste after centrifugation is redundant, which is not in line with
the concept of environment and resource conservation, and there is too much
OH™ or Mg in the solution, which leading to large ion product, high saturation

and poor dispersibility of the solution.

3.5. Effect of Magnesium Ion Concentration on Particle Size of
Materials

The effect of Mg®* concentration on the particle size of the obtained powder was
investigated without changing the volume of n (Mg**): n (OH") and magnesium
chloride solution. After exploring the previous conditions, continue to explore
the effect of magnesium ion concentration on magnesium hydroxide, configure
the magnesium chloride solution of 1.5 mol/L, and dilute it into 5 parts to 0.5,
0.75, 1, 1.25 and 1.5 mol/L respectively, at the same time, configure the corres-
ponding sodium hydroxide concentration according to the optimal ion ratio,
and carry on the reaction, select the optimal condition with the particle size as
the screening condition, and carry on the follow-up operation. Figure 6 shows
that with the increase of Mg”** concentration, the particle size of magnesium hy-
droxide powder increases at first, then decreases and then increases. It is specu-
lated that when Mg** concentration is 0.5 mol/L, the collision probability be-
tween particles is small, and the reaction is not complete, so the yield is small, it
is not easy to form new nuclei, and the particle size is small. In the range of 0.5 -
0.75 mol/L, the reaction tends to be complete with the increase of Mg** concen-
tration, but the nucleation rate is still low. Therefore, the particle size of the
product increases, and in the range of 0.75 - 1 mol/L, the crystal is easier to form
new nuclei, and the concentration of the crystal in the solution is suitable, so the

particle size is smaller. After the increase of Mg®" concentration to 1 mol/L, the
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Figure 6. Effect of Mg®* concentration on magnesium hydroxide.

DOI: 10.4236/0alib.1111013

7 Open Access Library Journal


https://doi.org/10.4236/oalib.1111013

Y. Zhan et al.

particle size of the obtained powder increases obviously, which is inferred that
the collision probability increases and agglomeration occurs because the product
concentration is too high. The final concentration of Mg** was selected as 1

mol/L according to the final particle size detection results.

3.6. Effect of Sodium Hydroxide Drop Acceleration on Particle
Size of Materials

The drop acceleration of NaOH solution affects the supersaturation of the reac-
tion system, thus affecting the performance of magnesium hydroxide [10]. Un-
der the condition that the optimal experiments were selected in the above five
experiments, the dripping rate of sodium hydroxide was changed to 0.5, 1, 1.5, 2
and 2.5 ml/min respectively to explore the effect of sodium hydroxide dripping
speed on the properties of magnesium hydroxide. As can be seen from Figure 7,
the relationship between the particle size of magnesium hydroxide and the drop
acceleration of sodium hydroxide solution is that with the increase of the drop
acceleration of sodium hydroxide, the particle size of the powder increases at
first, then decreases and then increases, and when the drop acceleration is 2

ml-min~’, the particle size of the powder is the smallest.

3.7. Orthogonal Test

According to the six experimental results, four factors including reaction temper-
ature, stirring speed, magnesium ion concentration and NaOH solution dripping
speed were selected for orthogonal experiment. Under each factor, three levels
were selected, the reaction temperature was 20°C, 40°C, 60°C, the stirring speed
was 600, 900 and 1200 rpm, and the magnesium concentration was 0.75, 1, 1.25
mol-L™". The three levels of drop acceleration of NaOH solution are 1.5, 2 and
2.5 ml-min™" respectively, and the particle size is taken as the experimental eval-

uation index. The results are shown in the following table (Table 1).
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Figure 7. Effect of dripping rate of NaOH solution on magnesium hydroxide.
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Table 1. Results of orthogonal experiment.

Drop acceleration Stirring Reaction Magnesium ion Aver.age
of NaOH ) . _, Dparticle
solution/ml-min-" speed/rpm temperature/°C concentration/mol-L size/nm
2.5 1200 20 1 4122.67
2 900 20 1.25 5760.33
1.5 600 20 0.75 496.7
2.5 600 40 1.25 537.57
2 1200 40 0.75 3222.33
1.5 900 40 1 328.77
2.5 900 60 0.75 510.27
2 600 60 1 302.57
1.5 1200 60 1.25 1019.433
K1 1844.9 1336.83 10379.7 4229.3
K2 9285.23 6599.37 4088.67 4754
K3 5170.5 8364.43 1832.27 7317.33
k1 614.97 445.61 3459.9 1409.77
k2 3095.078 2199.789 1362.889 1584.67
k3 1723.5 2788.144 610.7556 2439.11
R 2480.111 2342.533 2849.144 1029.34

From the experimental results, it is known that the influence degree of the
four in-fluencing factors on the experimental results is temperature > dripping
speed > ro-tational speed > ion concentration. Because the smaller the particle
size is, the better the particle size is, so the levels of the four influencing factors
selected in this experiment are temperature 60°C, dripping rate 1.5 mL-min’,
rotational speed 600 rpm, magnesium ion concentration 0.75 mol-L™".

However, through the verification experiment, it is found that the particle size
of the material not only does not decrease, but increases, so the experimental
data are re-adjusted, and two experimental schemes are tried, one is the mini-
mum particle size condition in the orthogonal experiment, that is, temperature
60°C, drip acceleration 2 mL-min™', rotational speed 600 rpm, magnesium ion
concentration 1 mol-L™', the other is temperature 60°C, drip acceleration 1.5
mL-min”', rotational speed 600 rpm, the concentration of magnesium ion is 1
mol-L™". Results the nanometer magnesium hydroxide with an average particle
size of 235 nm was successfully prepared under the conditions of temperature
60°C, dripping speed 2 ml-min’, rotational speed 600 rpm and magnesium ion
concentration 1 moL-L™". The optimum experimental conditions were determined
as follows: temperature 60°C, dripping speed 2 mL-min, rotational speed 600

rpm, magnesium ion concentration 1 mol-L™".
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3.8. Definition of Nanomaterials

In this paper, the particle size of the sample is mainly measured by the laser par-
ticle size analyzer, and the results are of reference significance, but the size
measured by the Malvern laser particle size analyzer does not directly reflect the
sample particle size, resulting in the minimum particle size is not within the 100
nm. In order to ensure that the samples are nanomaterials, the samples of single
factor experiments with stirring speed of 900 and 1200 rpm are randomly se-
lected for scanning electron microscope observation (Figure 8). The test magni-
fication is 50,000 times. The test results are as follows. As can be seen from the
picture, the prepared magnesium hydroxide is hexagonal flake, and one-dimensional
size in three-dimensional space is smaller than 100 nm, which accords with the
characteristics of nanomaterials, so the prepared magnesium hydroxide can be

called nanomaterials.

Figure 8. Comparison of scanning electron microscope pictures of sodium hydroxide.
Left is stirring speed 900 rpm,; right is stirring speed 1200 rpm.
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4. Discussion and Conclusion

In this paper, magnesium hydroxide is prepared from sodium hydroxide and
magnesium chloride solution by the positive drop method of direct precipitation
method, there are no catalyst and surfactant are added in the preparation process.
And there are many materials for the preparation of magnesium hydroxide, for
example, we can add ammonia or ammonia water to the solution containing
magnesium ion [24], or we can do it by mixing magnesium sulfate and sodium
hydroxide solution. There are also many preparation methods of magnesium
hydroxide, such as hydrothermal method [21] [24] [25], lime method, etc., but
the control conditions are roughly the same, including stirring time, reaction
temperature, stirring speed, material ratio, ion concentration, material addi-
tion rate and so on. Some methods for the preparation of catalysts and surfac-
tants are also controlled by the conditions of the amount of catalysts or surfac-
tants. Improving the production process of magnesium hydroxide and streng-
thening the research on its process will help to achieve accurate control of the
particle size and morphology of the product in the preparation method and
process, and prepare high-standard nano-materials through cheap magnesium
compound resources and strengthen the application of its products in water
treatment, flame retardant filling, medicine, agriculture and other fields, which
have a great impact on the economy, society and environment.

Based on the above results and charts, we can draw a conclusion that the sin-
gle factor optimization conditions of dropping sodium hydroxide into magne-
sium chloride by direct precipitation method are as follows: reaction tempera-
ture 40°C, stirring speed 900 rpm, initial concentration of magnesium chloride C
= 1 mol-L™', concentration ratio of magnesium chloride solution to sodium hy-
droxide solution n (Mg®"): n (OH") = 1:2, reaction time T = 60 min, drop acce-
leration of so-dium hydroxide solution 2 ml-min™". The optimum conditions of
orthogonal ex-periment were as follows: temperature 60°C, dripping rate 2
ml-min~’, rotational speed 600 rpm, concentration of magnesium ion 1 mol-L™,
ratio of magnesium chloride solution to sodium hydroxide solution n (Mg*"): n
(OH") = 1:2, reaction time T = 60 min.

Acknowledgements

This research was financially supported by the Natural Science Foundation of
Shanxi Province, China (No. 202303021211132).

Conflicts of Interest

The authors declare no conflicts of interest.

References

[1] Arts, J.H.E., Hadi, M., Keene, A.M., et al. (2014) A Critical Appraisal of Existing
Concepts for the Grouping of Nanomaterials. Regulatory Toxicology and Pharma-
cology, 70, 492-506. https://doi.org/10.1016/j.yrtph.2014.07.025

DOI: 10.4236/0alib.1111013

11 Open Access Library Journal


https://doi.org/10.4236/oalib.1111013
https://doi.org/10.1016/j.yrtph.2014.07.025

Y. Zhan et al.

(2]

(3]

(4]

(6]

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

Duo, Y., Liu, Q., Zhu, D., et al. (2022) Proof of Concept for Dual Anticancer Effects
by a Novel Nanomaterial-Mediated Cancer Cell Killing and Nano-Radiosensitization.
Chemical Engineering Journal, 429, Article ID: 132328.
https://doi.org/10.1016/j.cej.2021.132328

Farzin, L., Saber, R., Sadjadi, S., et al (2022) Nanomaterials-Based Hyperthermia: A
Literature Review from Concept to Applications in Chemistry and Biomedicine.
Journal of Thermal Biology, 104, Article ID: 103201.
https://doi.org/10.1016/j.jtherbio.2022.103201

Kumari, A, Singh, R.K., Kumar, N., ef al (2023) Green Synthesis and Physical Prop-
erties of Crystalline Silica Engineering Nanomaterial from Rice Husk (Agriculture
Waste) at Different Annealing Temperatures for Its Varied Applications. Journal of
the Indian Chemical Society, 100, Article ID: 100982.
https://doi.org/10.1016/j.jics.2023.100982

Awogbemi, O. and Kallon, D.V.V. (2024) Recent Advances in the Application of
Nanomaterials for Improved Biodiesel, Biogas, Biohydrogen, and Bioethanol Pro-
duction. Fuel, 358, Article ID: 130261. https://doi.org/10.1016/j.fuel.2023.130261

Haidry, A.A., Yucheng, W., Fatima, Q., ef al (2023) Synthesis and Characterization
of TiO, Nanomaterials for Sensing Environmental Volatile Compounds (VOCs): A
Review. TrAC Trends in Analytical Chemistry, 2023, Article ID: 117454.
https://doi.org/10.1016/j.trac.2023.117454

Thakur, A., Kumar, A. and Singh, A. (2023) Adsorptive Removal of Heavy Metals,
Dyes, and Pharmaceuticals: Carbon-Based Nanomaterials in Focus. Carbon, 217,
Article ID: 118621. https://doi.org/10.1016/j.carbon.2023.118621

Liu, G., Zhang, X, Liu, H., et al (2023) Biochar/Layered Double Hydroxides Com-
posites as Catalysts for Treatment of Organic Wastewater by Advanced Oxidation
Processes: A Review. Environmental Research, 234, Article ID: 116534.
https://doi.org/10.1016/j.envres.2023.116534

Liu, X., Liao, C., Lin, L., et al (2020) Research Progress in the Environmental Ap-
plication of Magnesium Hydroxide Nanomaterials. Surfaces and Interfaces, 21, Ar-
ticle ID: 100701. https://doi.org/10.1016/j.surfin.2020.100701

Tang, H., Zhou, X.-B. and Liu, X.-L. (2013) Effect of Magnesium Hydroxide on the
Flame Retardant Properties of Unsaturated Polyester Resin. Procedia Engineering,
52, 336-341. https://doi.org/10.1016/j.proeng.2013.02.150

Saba, N., Alothman, O.Y., Almutairi, Z., et al (2019) Magnesium Hydroxide Rein-
forced Kenaf Fibers/Epoxy Hybrid Composites: Mechanical and Thermomechanical
Properties. Construction and Building Materials, 201, 138-148.
https://doi.org/10.1016/j.conbuildmat.2018.12.182

Yang, Y., Niu, M., Li, J., et al. (2016) Preparation of Carbon Microspheres Coated
Magnesium Hydroxide and Its Application in Polyethylene Terephthalate as Flame
Retardant. Polymer Degradation and Stability, 134, 1-9.
https://doi.org/10.1016/j.polymdegradstab.2016.09.019

Afolabi, O.B., Oloyede, O.L., Aluko, B.T., et al (2021) Biosynthesis of Magnesium
Hydroxide Nanomaterials Using Monodora myristica, Antioxidative Activities and

Effect on Disrupted Glucose Metabolism in Streptozotocin-Induced Diabetic Rat.
Food Bioscience, 41, Article ID: 101023. https://doi.org/10.1016/j.fbi0.2021.101023

Dong, C., He, G., Zheng, W., et al. (2014) Study on Antibacterial Mechanism of
Mg(OH), Nanoparticles. Materials Letters, 134, 286-289.
https://doi.org/10.1016/j.matlet.2014.07.110

Cheng, X.-W., Xuan, K., Guan, J.-P., et al (2023) Construction of Silane-Modified

DOI: 10.4236/0alib.1111013

12 Open Access Library Journal


https://doi.org/10.4236/oalib.1111013
https://doi.org/10.1016/j.cej.2021.132328
https://doi.org/10.1016/j.jtherbio.2022.103201
https://doi.org/10.1016/j.jics.2023.100982
https://doi.org/10.1016/j.fuel.2023.130261
https://doi.org/10.1016/j.trac.2023.117454
https://doi.org/10.1016/j.carbon.2023.118621
https://doi.org/10.1016/j.envres.2023.116534
https://doi.org/10.1016/j.surfin.2020.100701
https://doi.org/10.1016/j.proeng.2013.02.150
https://doi.org/10.1016/j.conbuildmat.2018.12.182
https://doi.org/10.1016/j.polymdegradstab.2016.09.019
https://doi.org/10.1016/j.fbio.2021.101023
https://doi.org/10.1016/j.matlet.2014.07.110

Y. Zhan et al.

(16]

(17]

(18]

(19]

(20]

(21]

(22]

(23]

(24]

[25]

Nanoscale Magnesium Hydroxide as an Inorganic Flame-Retardant Coating for Silk
Textiles. Colloids and Surfaces A: Physicochemical and Engineering Aspects, 676, Ar-
ticle ID: 132287. https://doi.org/10.1016/j.colsurfa.2023.132287

Guan, Y., Chang, J., Hu, Z., et al (2022) Performance of Magnesium Hydroxide Gel
at Different Alkali Concentrations and Its Effect on Properties of Magnesium Oxy-
sulfate Cement. Construction and Building Materials, 348, Article ID: 128669.
https://doi.org/10.1016/j.conbuildmat.2022.128669

Merachtsaki, D., Tsardaka, E.-C., Anastasiou, E., et al (2021) Anti-Corrosion Prop-
erties of Magnesium Oxide/Magnesium Hydroxide Coatings for Application on Con-

crete Surfaces (Sewerage Network Pipes). Construction and Building Materials, 312,
Article ID: 125441. https://doi.org/10.1016/j.conbuildmat.2021.125441

Ge, L., Zhu, Y., Qiu, M., et al (2023) A Highly Active Pd Clusters Hosted by Mag-
nesium Hydroxide Nanosheets Promoting Hydrogen Storage. Applied Catalysis B
Environmental, 333, Article ID: 122793.
https://doi.org/10.1016/j.apcatb.2023.122793

Han, X., Wu, P., Wang, L., et al (2023) Self-Assembled Micro-Nano Flower-Like/
Spherical Magnesium Hydroxide for Heat-Energy Storage. Materials Letters, 334,
Article ID: 133723. https://doi.org/10.1016/j.matlet.2022.133723

Li, S., Yang, X., Li, X., et al. (2022) A High Energy Density 3D Nano-Carbon Based
Magnesium Hydroxide Reversible Chemical Reaction Heat Storage Material Syn-

thesis and Heat Transfer Performance Investigation. Journal of Energy Storage, 50,
Article ID: 104260. https://doi.org/10.1016/j.est.2022.104260

Yan, C., Xue, D., Zou, L., ef al. (2005) Preparation of Magnesium Hydroxide Na-
noflowers. Journal of Crystal Growth, 282, 448-454.
https://doi.org/10.1016/j.jcrysgro.2005.05.038

Shen, Z.-G., Chen, J.-F. and Yun, J. (2004) Preparation and Characterizations of
Uniform Nanosized BaTiO; Crystallites by the High-Gravity Reactive Precipitation
Method. Journal of Crystal Growth, 267, 325-335.
https://doi.org/10.1016/j.jcrysgro.2004.03.018

Pan, X., Xu, Z., Zheng, Y., et al. (2017) The Adsorption Features between Insecticidal
Crystal Protein and Nano-Mg(OH),. Royal Society Open Science, 4, Article ID:
170883. https://doi.org/10.1098/rs0s.170883

Li, X., Shi, T., Chang, P., et al (2014) Preparation of Magnesium Hydroxide Flame
Retardant from Light Calcined Powder by Ammonia Circulation Method. Powder
Technology, 260, 98-104. https://doi.org/10.1016/j.powtec.2014.03.051

Yan, H., Zhang, X.-H., Wu, J.-M., et al (2008) The Use of CTAB to Improve the
Crystallinity and Dispersibility of Ultrafine Magnesium Hydroxide by Hydrother-
mal Route. Powder Technology, 188, 128-132.
https://doi.org/10.1016/j.powtec.2008.04.024

DOI: 10.4236/0alib.1111013

13 Open Access Library Journal


https://doi.org/10.4236/oalib.1111013
https://doi.org/10.1016/j.colsurfa.2023.132287
https://doi.org/10.1016/j.conbuildmat.2022.128669
https://doi.org/10.1016/j.conbuildmat.2021.125441
https://doi.org/10.1016/j.apcatb.2023.122793
https://doi.org/10.1016/j.matlet.2022.133723
https://doi.org/10.1016/j.est.2022.104260
https://doi.org/10.1016/j.jcrysgro.2005.05.038
https://doi.org/10.1016/j.jcrysgro.2004.03.018
https://doi.org/10.1098/rsos.170883
https://doi.org/10.1016/j.powtec.2014.03.051
https://doi.org/10.1016/j.powtec.2008.04.024

	Optimization of Preparation Conditions of Nanometer Magnesium Hydroxide
	Abstract
	Subject Areas
	Keywords
	1. Introduction
	2. Experimental Procedure
	3. Results
	3.1. Effect of Stirring Speed on Particle Size of Materials
	3.2. Effect of Reaction Temperature on Particle Size of Materials
	3.3. Effect of Stirring Time on Particle Size of Materials
	3.4. Effect of the Ratio of Magnesium Ion to Hydroxide Ion on the Particle Size of Materials
	3.5. Effect of Magnesium Ion Concentration on Particle Size of Materials
	3.6. Effect of Sodium Hydroxide Drop Acceleration on Particle Size of Materials
	3.7. Orthogonal Test
	3.8. Definition of Nanomaterials

	4. Discussion and Conclusion
	Acknowledgements
	Conflicts of Interest
	References

