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Abstract

Magnesium hydroxide is a substance with the chemical formula Mg(OH) Received: 3 January 2022
that is found in nature as an inorganic mineral of brucite. This chemical Accepted: 21 February 2022
compound can be synthesized in the form of a solid white powder. It has very Page Number: 39-54

little solubility in water. Magnesium hydroxide belongs to a group of
compounds of a unique nature due to its large number of desirable properties
and applications. Magnesium hydroxide is one of the main antacid
compounds such as magnesium milk as well as laxatives. Of course, this
compound is also used in other fields such as the food industry, water, and
wastewater treatment, and the production of fire retardant sprays.
In industrial laboratories, this compound is also used to form and synthesize
many chemical compounds such as magnesium oxide. This compound is
known as a food additive by the U.S. Food and Drug Administration
completely wholesome. For this reason, manufacturers of pharmaceutical
products and dietary supplements use this compound. There are many factors
that cause the acidification of industrial effluents and wastewater. One of the
steps that are necessary for the process of water treatment and distance is pH
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neutralization. Researchers use magnesium hydroxide for this purpose. Keywords:
Considering the importance of this material in this study, applications and Magnesium Hydroxide,
methods of preparation of magnesium hydroxide including precipitation, Production,
sonochemical, electrochemical, microwave radiation, etc. were investigated Application,

and the factors affecting it were investigated. The advantages and
disadvantages of each method and the parameters affecting the final product
have been investigated in each method.
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2. Sonochemical
3. Sol-Gel

4. Hydrothermal
5. Solvothermal

Iranian Chemical Engineering Journal — Vol. 22 - No. 126 (2023)



2losigigw (g, Y=Y
Ll gl e )0 Sl3gl adsi laby, 5l (S sordgige
Zloel 3l oolainl 0gi o 48,5 SS Dgal 3 Zlsel 51 gy cpl o
WS oo sl )y slacle adg (Jlw S 2 YL Bal b (S
e 83lasl 4y 08 S ) e g dliies S8 lal ol
g Lod (l Bl Eely g digy o0 G 5l ool Sl Gl 50 i e
ey ol 3l 45 (elSan g b e dilaie Glod o (ordge s
Slasin o b Dol 8 zlgol deluy 5 (g7 0gd g0 colainl
o338 Dgal b glgel Gy cnl 503550 8 sudss 3
g on oolitul 35,8086 Ve g 50l S Ve Sla S 2 50
LLi ody daclogSoe (o8h9 % 5 JSis 2ol gl ol
Voo sgas s oo g (CualS B0+ Lui) YU sles o Téls
lgegls jiw sl pom o S09) b dalie 13 358 oo sl
L olys st 9 (iiSTly S o Gal8l GGl (ploorBigiom (g,
P § S S S el B 1) (Sen JSS 5 5SS 85l
et L Slge Gliste (Sl M5 (39 5l cumsay (2lls5 oleordgism
i U sla LI 2yl 50l o5l .ol 2STy Lasoms 4o
S8 Dyl lol cod LSlSe L plSs wiile obj Aex
adg ol Jsdss L yog ISy ol 5l ol 1l 0,25 o0
g oolaiwl (g s oK 5l ST aS Il 0 050 oo

Jsmams o3 UKL 5 o5hasl 5e Jymi il ool o) Ko
AU Ken 5 ol DIl Glas Jlajig,nes 29, L1y sadys
olesS N1 VIws 5 aalllas 1 Les 4 pH & Jgams | ouliscisu,
SlacSas 5l solitl L 1) po i dumnS'g 0un VAL ISen 4
(Lo o)) aaSTy Ll a dns 0,5 agd oo e ilishe
15 el FA 5 sl 1Y sl ¥ 5l Ly o ey by,
WS35 S O yg0ds ol I oYL A o bas o Voo sleo

(O) JS&8) ael Cws a5 gz gz § Sawogil
S o2 smrte a5 )00 8)3530 ke Fitw oS 5 " KsS
29— 53 g Sawgp 3l ookl Ly Jlo g 0o 0l ol
Slog, 5 JLaml ;o o jie OLISY Laisly plodil o e SLSY
DS A o e SS9y 8,590 4y Corsg 5l (onSTg 0
a5 codls yiegls YA Silasl 4y 51,3 ¢ ol o jpie S 9,000
[yaJoss o cmilio 93dU1 lgicas oolinl (slp 1 0ols o]
Bl 0 1) o ite SeS g e en 5 Toz oo ko 0
sl 000,50t SUgal Jloyigpas by 5l eslitul L 5il
anlb 0 Sligel gu; 1y coi it el Joibilsie 5 S0yt
SOy 5 50l L wigt e BBl STy 4 Jlo g ue
9 sSsg Se LT i S5 |y et S50
@l e S plalolss (o) sl (S35 LS R3S 5 (s,
LYL (SasSTy 08 L jete denS'g e dmiogil a5 sls (Las

LY Tl ons as ol YES L3

aela ¥ lo )y )3 g gawudeu daja Yoo $lon yo o0l Yoy as 3ake dieuS § 0 853 9 ySio 3 SEM (yuss ) JSudi
IIAAlEAs sla alad Sy 3 ja

Figure 1. SEM image of micro magnesium hydroxide synthesis at 200° and 3 h with different scale[18].

V. Morphology 2. Gong

3. Chen 4. Hot Points
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Figure 2. Left: Photograph, Right: SEM image of serpentinite[41].
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Figure 3. Magnesium Hydroxide particle precipitated from synthesis solution and bittern[49].
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Magnesium
hydroxide synthesis
method

Sonochemical

hydrothermal

sol-gel

Electrochemical

Chemical vapor
deposition

Microwaves

Precipitation
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Table 1. Magnesium Hydroxide Synthesis Methods.

Effective parameters

Concentration of raw
materials, frequency of
ultrasonication,
ultrasonication power,
time, additives and
surface effective factors

Raw material
concentration, solvent
type, temperature, pH

Time, hydrolysis
temperature, drying
temperature, type and
volume of catalyst, initial
concentration of precursor

density, temperature,
metal concentration, time

Temperature, time, gas
flow, gas type

Time, microwave power,
salt warming rate, middle
product calcination
temperature

Temperature, pH, raw
material concentration

Disadvantage

Most of the substances
used in this method are
toxic.

Advantage

Production of
nanoparticles at high
scale and high speed.

Th ibility of . 22,51-53
ol I. e Control of effective [ 1
nanoparticle .
s parameters on this
agglomaration in this
. . method
method is very high.
The process requires high ~ Product with specified
particle size and high [13, 17,54]
temperatures. :
purity
High price of raw
mater?alsp long process No need for complex
e equipment and variety [25, 26, 55]
crack formation during
. . of products
heating and drying
Fabrication of
. . ials with
High cost, undesirable nar?omatena S wit
. . various morphology [56-57]
quality of nanoparticles . .
suitable electromagnetic
properties
Its adhesion is better
than physical methods.
High temperature The process can be [38]
controlled at normal
pressure.
Short reaction time,
Short crystallization time, high purity, sutiable [34-36]
homogeneous nucleation morphology, high
specific arae
Production of Use of water as solvent,
nanoparticles with desired high efficiency and [58-61]

size is difficult.

purity, adjustment of
reaction conditions
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Title

Use as an antibacterial agent

Use in wastewater treatment

Use as a paper preservative

Use as a component of
membranes

Use as a booster for starch-based
bioennocomposite films

Use as a fire retardant

Improvement of platinum catalyst

Improvement of Catalyst 1-Butyl-
3-Methyl Limidazolium

Activation of fungal bacteria

Adsorbent of pollution

Improves magnesium hydroxide
as a fire retardant

Adsorbent of pollution

Construction of catalyst for the
removal of nitrate

Bio magnesium hydroxide

Capsule Coating

Hydrophobic coating

Filler

P50 S 9 a3 slas s Y Jgaa
Table 2. Application of Magnesium Hydroxide.

Application of Magnesium Hydroxide

Magnesium hydroxide as an antibacterial was investigated in two
ways, the first was to observe the behavior of bacteria in
a magnesium hydroxide suspension. The second was related
to wood pulp during paper production.

There are many factors that cause acidification of industrial effluents
and wastewater. One of the steps that is necessary in water treatment
process is pH neutralization. Specialists use magnesium hydroxide
for this purpose.

Therefore, this material is used as a paper preservative.

Magnesium hydroxide is reversed in the production of
organic-inorganic composite membranes with polyvinylidene
fluoride (PVDF) based on phase inversion method.

Magnesium hydroxide at high concentrations is used to improve
thermal stability of starch-based bioennocomposite.

Magnesium hydroxide has smoke and fire inhibition properties and
is therefore used to produce fire extinguishing chemicals.

Production of magnesium and aluminum hydroxide layers and
placing on a catalytic base to improve its properties

In order to increase the resistance and specific surface of the catalyst
1-butyl-3-methyllymidazoleium, two layers of magnesium hydroxide
and aluminum hydroxymaxy were placed on it.

Magnesium hydroxide nanoparticles with dimensions of 7.75 nm
were produced from seaweed to activate fungal bacteria.

Magnesium hydroxide is a stable material with high specific surface
area with many active points for separation of contamination.

Improving the properties of magnesium hydroxide will make it better
at controlling fire and stopping smoke.

Magnesium hydroxide with specific surface area and controlled pore
volume was used to absorb lead and cadmium ions. Kinetic modeling
was also investigated.

Magnesium hydroxide/magnesium oxide composite was made with
cationic resin. it was used to absorb nitrate.
Magnesium hydroxide nanoparticles were biocomposed and used to
reduce hyperglycemia in diabetic rats.
Hydroxy magnesium was used as a coating of iron capsules and then
it was used to absorb ciproflaxacin
The coating was used as a nanocomposite compound to reduce
corrosion.
Magnesium hydroxide with polycarbolactone was produced as
microsphere and investigated as filler of its properties..
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