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Abstract Magnesium hydroxide has many excellent and unique physical and chemical properties,
and has been widely concerned and applied in the field of industrial production. Salt lake magnesium
resources are an important source for the preparation of high-purity magnesium hydroxide products.
The use of salt lake magnesium resources to prepare high-performance magnesium hydroxide
products is of great significance in the field of science and practical applications. This article
systematically reviews the current research progress in the preparation methods, preparation
processes, and preparation process parameters of the magnesium hydroxide crystallization and

nucleation process as well as the physical and chemical properties of magnesium hydroxide. The
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advantages and disadvantages of each preparation method, the advantages and disadvantages of each
preparation process, the main role of the preparation process parameters and the future research and
development directions are pointed out. The influence and mechanism of different preparation
methods, preparation processes and process parameters on the crystallization process of magnesium
hydroxide are summarized, as well as the main functions in the formation process. Magnesium
hydroxide is an important inorganic functional material. Research on the preparation of magnesium
hydroxide from salt lake magnesium resources can promote the rapid development of large-scale
applications of magnesium hydroxide.

Keywords salt lake magnesium resources, Mg(OH),, precipitation agent, preparation method,

reaction conditions.
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Fig.1 SEM image of magnesium hydroxide product prepared by hydrothermal method
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Fig.2 Crystal structure of Mg(OH),

(Figures a as a ball-and-stick representation with Mg as blue spheres, O as red spheres and H as white spheres, respectively; figures b as a

polyhedral representation showing layers of face-sharing octahedra connected along the <001> direction via hydrogen bonding)
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Fig.4 SEM images of magnesium hydroxide before and after hydrothermal modification
(a. Before hydrothermal treatment; b. After hydroheat treatment)
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Fig.5 Particle size of magnesium hydroxide before and after hydrothermal modification

(a. Particle size distribution before hydrothermal treatment; b. Particle size change after hydrothermal treatment)
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Fig.6 XRD pattern of magnesium hydroxide after hydrothermal modification

OG- F H R 1 86 % I 2 Mg(OH) , BRI BRI 2, (H 2 P AR BIF TS AR D, BAR A
SR I A = BB T, (RS AE 7 iR AR R L b BN 8 L T AN B8 S R AN 0 (AR 55 ), it
A R I B R R A O3, 17— 2 IS BRI 5%, 5 )2 S I Y U A B A A R 1 B g
VI LA k=R (- i NAE N VR 2L S E SN SN =R 47 972 1 AN ST E G RN o3
H v it BT A B i, (AT s X 7l A B

M) P W01 5% T 5ot A 1) s 1 B U SR B, R SRR L R VR T R B AE SR A | ARl L PR T BELA
S5 AR SR AL PR IR RO ), VS BE ™ il mT LA D R AR it R B0 i PR . 5 1R S SR AL R AR
HA MR ORI E SRS K, A LT KRR SR T O AL PR NN oK 525 Bl S5 40l i) 17
PRSIz, R, RO T B VF 2 M5 A AR A A i) E A A B ™ i, (B o [ R SE [
P A7 e 1 A U S A B AR S A e S BARATS SR AN W b T 8 0 5 1 22 Tl A 77 v P9 SR T, 5 24
T R B R S AR TE Tl b B A A TR 0 3/ 22 TR, 00 7 ) 5 180 B T R S AR A B 7 i Y
T RER, SRR AR BT G v 7 i 2R, U5 BN R B, AR T, o i B 1 s S B0 7
ZS N1 S Ao

AAACEE RIS I A8 DB D 3R, R RO Y Tl A= 7 v SRR B 7 it B BT E A 22 B2 L
AR, B BT HE LUTE Tl A= 7 v SEB ™ S 30 0 4 . S0 A B R4 R/ INRIDRL AR 4 A B e S S A B
vt P A R PR DR 2R, SR T T ) ] 85 B AR AR AR T ke S B R RS "l 1 8 v 0 S0 S A B8 1) JA
it AT, Fe 2T B0 2 A9 7 R RLAR 0 A B8 ELAOR, Tl A 7 rhil 45 (977 S RLAR R 38 50—60 pm,
W T o RAR /N T 2 nm 2 22 AR A7 . R, BV RE A8 S 2 7 i B ) 4, 7 S B A
PR AR K | R A S 2 A E R AN

T, SR A U 7 S BT AR  ORLAR | Al A DG A B A 2 O A A T T A R
PRIXE, 72 Tl KUSE T 523 EAT BITA A H BRAL 7 P o S AN OO 5 R e P g o Jo i S S A B 7 ot ) 1)
AR — A FH R AR

6 451858 (Conclusion and prospect)
Xk b W B R A U SRR BE TN LL TR LA DT TS T
(1) S50 2 il A Y TE SR | OREBE X5 57 | 2 BloHE i AU S8R B e Tl A A 7 R AR MEZR AR, ™



3360 7N 54 1t

3

44 %

20T A AT Y & R, i AR Tl 755K, LSS0 = B R JEhth, TR R Tl A Tl Ak AR Pl g f
I8, R T A= 7= rprofas il S S8 A BRI i A AR R 0 S T 2R, Ff D RS Tl Ak A 7= B & 4R
PRBE R T, bR A K JE LA e, 78 Tolk Al Az 7= S e M e A AR BE 7 Bl A i 25

(2) S5 28 AT 32 B0 FH /0 4l MgCly-6H,0 il MgSO,-TH,0 V5 i IR il £ S AR e, R EE ¥t
TR AT BB R R SR T Y A AN 4 e R LA T E AR R, H R OG T ER e i R e R T
XoF 7 it il 2 3k A e (RIS AR D, 5 S AIF 5T N B 22 1 DL SRR B B IR R &, TS A R ki Kk 32
BLIR T, T 2% 0 B T SR AR A% | 45 Ak B R g 27 i P B 2 1 R A S AT 5

(3) HATHAF R FZ b T A BT & 5 ik L & T M T2 S50 5 5L 30 45 5 1 i F 5, 3
W56 0 PR 20 A A AR A R M A ATE S AN A, DT P BRI T s B AR AR
R ], o T ik S S A B 7 il A R A K e R A S B R IS

(4) 5 0B8R £ 10 SR AR BE 7= R AR /N L Tk, 8 Tl A = v o LA ) SR AR B 7 i ) 1A
B, VAR R WL Ty 2 AR, 85 J5 S22 U R TR AR, KT RO A, S T AR
FERCAR, X U B A R A A T P RS N, 3R R R A A 11 [

(5) IE— 2545 e T B8 W VR & ) P S5 2 R (R 20 5% T R 8 e s U 75, ol s B ) P B A 7l A
SER VR, Fo 3 B A FH R 1R R 5 1 K R B BRI, IR AN A, PR m R A, S A R
BEPE S A, X i TR R B ATl AT A B A Ty ELAT A K ) AR A

2% 3 HR (References)

[ 1] CASTORENA-SANCHEZ A M, VELAZQUEZ-CARRILES C A, LOPEZ-ALVAREZ M A, et al. Magnesium nanohydroxide (2D
brucite) as a host matrix for thymol and carvacrol: Synthesis, characterization, and inhibition of foodborne pathogens[J]. Green
Processing and Synthesis, 2023, 12(1): 20230145.

[2] ZHU Y, TANG Y F, RUAN Z, et al. Mg(OH), nanoparticles enhance the antibacterial activities of macrophages by activating the
reactive oxygen species [J]. Journal of Biomedical Materials Research. Part A, 2021, 109(11): 2369-2380.

[3] LIHY,LIUSY,ZHAO J H, et al. Removal of reactive dyes from wastewater assisted with Kaolin clay by magnesium hydroxide
coagulation process [J]. Colloids and Surfaces A: Physicochemical and Engineering Aspects, 2016, 494: 222-227.

[4] WANG K, ZHAO J H, LI HY, et al. Removal of cadmium (II) from aqueous solution by granular activated carbon supported
magnesium hydroxide[J]. Journal of the Taiwan Institute of Chemical Engineers, 2016, 61: 287-291.

[ 5] EL BOURAIE M, MASOUD A A. Adsorption of phosphate ions from aqueous solution by modified bentonite with magnesium
hydroxide Mg(OH),[J]. Applied Clay Science, 2017, 140: 157-164.

[ 6] ZHAO J C, ZHANG M L, WANG S N, et al. Efficient protection of paper-based cultural relics via in situ synthesis of carbon
dots/layered double hydroxide[J]. Advanced Functional Materials, 2024: 2401067.

[ 7] WANG SN, YANG X, LI Y H, et al. Colloidal magnesium hydroxide nanoflake: One-step surfactant-assisted preparation and paper-
based relics protection with long-term anti-acidification and flame-retardancy [J]. Journal of Colloid and Interface Science, 2022, 607:
992-1004.

[ 8] KANG M, WANG G X, LIU W X, et al. Fabrication of highly flame-retardant paper by in situ loading of magnesium hydroxide/basic
magnesium chloride onto cellulose fibers[J]. Cellulose, 2023, 30(11): 7295-7312.

[ 9] ZAHRAN H Y, SHNEOUDA S S, YAHIA I S, et al. Facile and rapid synthesis of nanoplates Mg(OH), and MgO via Microwave
technique from metal source: Structural, optical and dielectric properties[J]. Journal of Sol-Gel Science and Technology, 2018, 86(1):
104-111.

[10] YOUSEFI S, GHASEMI B, TAJALLY M, et al. Optical properties of MgO and Mg(OH), nanostructures synthesized by a chemical
precipitation method using impure brine [J]. Journal of Alloys and Compounds, 2017, 711: 521-529.

[11] GLINSKI M, CZAJKA A, ULKOWSKA U, et al. A hands-on guide to the synthesis of high-purity and high-surface-area magnesium
oxide[J]. Catalysts, 2022, 12(12): 1595.

[12] LIC,LONG Y, LOU Y M, et al. Three-in-one novel flame retardant through grafting organophosphorus onto Fe-MOF functionalized
Mg(OH), for improving fire safety and mechanical properties of PBS composites[J]. Sustainable Materials and Technologies, 2024, 40:
€00906.

[13] JIJT,NIDH, SHI Y Q, et al. A simple method for preparing flame retardancy EVA/POE-g-MAH composites with high tensile
strength by modified magnesium hydroxide and aluminum hydroxide [J]. Journal of Applied Polymer Science, 2024, 141(24): e55505.

[14] DESAIS, KAMBLE V, OZARKAR V, et al. Designing of layered double hydroxide, metal oxides, and borate-reinforced thermoplastic


https://doi.org/10.1515/gps-2023-0145
https://doi.org/10.1515/gps-2023-0145
https://doi.org/10.1002/jbm.a.37219
https://doi.org/10.1016/j.jtice.2016.01.006
https://doi.org/10.1016/j.clay.2017.01.021
https://doi.org/10.1016/j.jcis.2021.09.041
https://doi.org/10.1007/s10570-023-05319-0
https://doi.org/10.1007/s10971-018-4613-2
https://doi.org/10.1007/s10971-018-4613-2
https://doi.org/10.1007/s10971-018-4613-2
https://doi.org/10.1016/j.jallcom.2017.04.036
https://doi.org/10.3390/catal12121595
https://doi.org/10.1016/j.susmat.2024.e00906
https://doi.org/10.1002/app.55505

9 IR SCAE M R 9 B8 W5 AR 4 Mg(OH), FEARMTFE i 3361

[15]

[16]

[17]

18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

polyurethanes composites[J]. Polymers for Advanced Technologies, 2024, 35(3): €6334.

YOUSEFI S, GHASEMI B, NIKOLOVA M P. Opto-structural characterization of Mg(OH), and MgO nanostructures synthesized
through a template-free sonochemical method[J]. Applied Physics A, 2021, 127(7): 549.

ROMANO S, TRESPI S, ACHERMANN R, et al. The role of operating conditions in the precipitation of magnesium hydroxide
hexagonal platelets using NaOH solutions[J]. Crystal Growth & Design, 2023, 23(9): 6491-6505.

TrHEAR. RURE o A S A BE K A W D). 4l Tk, 2022(6) 2 16-18.

FANG H D. Study on preparation of large granular high purity magnesium hydroxide[J]. Soda Industry, 2022(6): 16-18 (in Chinese).
WAL, R A2, BRI, A IR v ] A e Al 0 B T AL AR B (V). SRR, 2024, 52(2) : 94-99.

ZENG S H, DU Y, CHEN T, et al. Preparation of high purity ultrafine flame retardant magnesium hydroxide by liquid precipitation
method[J]. Plastics Science and Technology, 2024, 52(2): 94-99 (in Chinese).

RAJABIMASHHADI Z, NAGHIZADEH R, ZOLRIASATEIN A, et al. Novel synthesis of nano Mg(OH), by means of hydrothermal
method with different surfactants[J]. Nanomaterials, 2023, 13(3): 454.

FRE . A EBE T AR FE IR (0], AR AL T, 2018, 45(17): 1134114,

WANG Y C. The future of China’s magnesium industry—Qarham salt lake[J]. Guangdong Chemical Industry, 2018, 45(17) :
113-114 (in Chinese).

XU, B R, 2R, GEL 2010 4F 2 2019 4F P [ [ KA RRE Sk g BB b IR R BT S 0 e A D). B ALER Tk, 2021,
53(4): 14-19.

LIUJ, GEF, LI Y T, et al. Analysis of projects on salt lakes funded by the National Natural Science Foundation of China from 2010 to
2019[J]. Inorganic Chemicals Industry, 2021, 53(4): 14-19 (in Chinese).

EADRAR. BEAL B A 7= 5 0 (M. b5 A2 Tl A, 2004,

HU Q F. Production and application of magnesium compound [M]. Beijing: Chemical Industry Press, 2004(in Chinese).

FAEH. AR S A B SR AUE LRI BT E (D). Yk FH: YRR BE TR 2%, 2015.

WANG C Y. Formation mechanism of the monodisperse magnesium hydroxide nanowhiskers[D]. Shenyang: Shenyang Ligong
University, 2015 (in Chinese).

L, PR Y, T, GF T ER K B A R EOR IR (1], w7 R 9 5 R, 2019, 39(3) : 160-166.

MA G C, DI Y Z, PENG J P, et al. Utilization technical status of bischofite in Qinghai salt lake[J]. Conservation and Utilization of
Mineral Resources, 2019, 39(3): 160-166 (in Chinese).

JEI P, 2, R AR, F . IR BT & gt e AN D). oR R, 2013, 25(10): 1613-1624.

ZHOU Y, LI L J, WU Z J, et al. Exploitation and comprehensive utilization for Qinghai salt lakes[J]. Progress in Chemistry, 2013,
25(10): 1613-1624 (in Chinese).

GUO J M, ZHOU Z, MING Q, et al. Recovering chemical sludge from the zero liquid discharge system of flue gas desulfurization
wastewater as flame retardants by a stepwise precipitation process [J]. Journal of Hazardous Materials, 2021, 417: 126054.

X T, SRR, BRI, S5 RO A DK Bk il o AU AL BRI PERE 52 M (0] B0RHT:AR, 2012, 26(% T 2): 313-316.

LIU W P, XU H, CHENG J F, et al. Effects of base liquid on the settlement property of Mg(OH), prepared by lime method[J].
Materials Reports, 2012, 26(Sup 2): 313-316 (in Chinese).

YU H L, WANG D X, CHEN G, et al. Insights into the diffusion coefficient and adsorption energy of NH; in MgCl, from molecular
simulation, experiments, and machine learning[J]. Journal of Molecular Liquids, 2024, 395: 123822.

GUO H F, HU H, XIE J Y, et al. Gaseous ammonia: Superior to aqua ammonia in the precipitation of Mg(OH), under mild
conditions[J]. RSC Advances, 2014, 4(54): 28822-28825.

W, R T, £ A, S IR X S AL B R M BT s (], AL T2% 41, 2012, 63(1): 314-319.

YAO J P, FAN T B, WANG J, et al. Influence of ammonia state on particle characterization of magnesium hydroxide prepared via
ammonia method[J]. CIESC Journal, 2012, 63(1): 314-319 (in Chinese).

YANG Q Z, GAO X T, FANG L, et al. Controllable crystal growth of Mg(OH), hexagonal flakes and their surface modification using
graft polymerization[J]. Advanced Powder Technology, 2021, 32(7) : 2634-2644.

ZHANG Y, XIA L, ZHANG L, et al. Study on preparation of magnesium hydroxide by continuous forced circulation process[J].
Crystal Research and Technology, 2023, 58(8): 2300071.

EPRE ATELL, 1145, 55 0K DLsE il 4 S AU B e 05T D). AR &8 0, 2018, 41(3): 17-19.

YAN P K, HE H J, BAIL Y, et al. Experimental study on preparation of magnesium hydroxide by ammonia precipitation[J]. Non-
Metallic Mines, 2018, 41(3): 17-19 (in Chinese).

SHI X Y, CHEN H, SUN Y Z, et al. Synthesis of magnesium hydroxide using post-reaction filtrate as ammonia carrier and morphology
analysis[J]. Crystal Research and Technology, 2022, 57(8): 2200014.

REN M Y, YANG M, LI S L, et al. High throughput preparation of magnesium hydroxide flame retardant via microreaction
technology [J]. RSC Advances, 2016, 6(95): 92670-92681.


https://doi.org/10.1002/pat.6334
https://doi.org/10.1007/s00339-021-04605-7
https://doi.org/10.3969/j.issn.1005-8370.2022.06.005
https://doi.org/10.3969/j.issn.1005-8370.2022.06.005
https://doi.org/10.3390/nano13030454
https://doi.org/10.3969/j.issn.1007-1865.2018.17.054
https://doi.org/10.3969/j.issn.1007-1865.2018.17.054
https://doi.org/10.11962/1006-4990.2020-0223
https://doi.org/10.11962/1006-4990.2020-0223
https://doi.org/10.1016/j.jhazmat.2021.126054
https://doi.org/10.1016/j.molliq.2023.123822
https://doi.org/10.1039/c4ra02998d
https://doi.org/10.3969/j.issn.0438-1157.2012.01.044
https://doi.org/10.3969/j.issn.0438-1157.2012.01.044
https://doi.org/10.1016/j.apt.2021.05.036
https://doi.org/10.1002/crat.202300071
https://doi.org/10.3969/j.issn.1000-8098.2018.03.006
https://doi.org/10.3969/j.issn.1000-8098.2018.03.006
https://doi.org/10.3969/j.issn.1000-8098.2018.03.006
https://doi.org/10.3969/j.issn.1000-8098.2018.03.006
https://doi.org/10.1002/crat.202200014
https://doi.org/10.1039/C6RA20020F

3362 7N 54 1t

3

44 %

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

MASLENNIKOVA T P, KOTOVA M E, LOMAKIN M S, et al. Role of mixing reagent solutions in the formation of morphological
features of nanocrystalline particles of magnesium hydroxide and oxide[J]. Russian Journal of Inorganic Chemistry, 2022, 67(6): 810-
819.

JAROSINSKI A, RADOMSKI P, LELEK L, et al. New production route of magnesium hydroxide and related environmental
impact[J]. Sustainability, 2020, 12(21): 8822

BEARUE, BT, FhFAE, A5 RO R LA A SRR D). fhaE AR, 2022, 50(3): 6-12.

JIAY T, CHEN H, SUN Y Z, et al. Preparation of magnesium hydroxide by reactive crystallization of high-salinity wastewater[J].
Chemical Engineering (China), 2022, 50(3): 6-12 (in Chinese).

XUBH A, 24, 5K, 5. s & BRI A A IR S A A BT 52 0], SRk 22 54T, 2022, 51(10) : 16-20.

LIU M X, LI J, ZHANG L, et al. Study on preparation of hexagonal flake magnesium hydroxide for flame retardant using brine[J].
Journal of Salt Science and Chemical Industry, 2022, 51(10): 16-20 (in Chinese).

JIND L, GU X Y, YU X J, et al. Hydrothermal synthesis and characterization of hexagonal Mg(OH), nano-flake as a flame
retardant[J]. Materials Chemistry and Physics, 2008, 112(3): 962-965.

CHEN HY, XU C J, LIU Y Q, et al. Formation of flower-like magnesium hydroxide microstructure via a solvothermal process[J].
Electronic Materials Letters, 2012, 8(5): 529-533.

SABET M, SALAVATI-NIASARI M, FARD Z A. Synthesis and characterization of Mg(OH), and MgO nanostructures via simple
hydrothermal method [J]. Synthesis and Reactivity in Inorganic, Metal-Organic, and Nano-Metal Chemistry, 2016, 46(5): 681-686.
R, £, B E R m AR S S AL BB AR B RAE (7). WA & E AR T AR, 2010, 39(1): 169-172.

GU H M, WANG W, ZHAI Y C. Preparation and characterization of high-purity nano-crystal Mg(OH), powder[J]. Rare Metal
Materials and Engineering, 2010, 39(1): 169-172 (in Chinese).

XVAE, A, P LLHE, 45 AR ULIE i ] A B A SR BE (D). TEHLER Tlk, 2012, 44(3): 30-32.

LIU Y Z, BAI M, SHEN H Y, et al. Preparation of superfine magnesium hydroxide by homogeneous precipitation method[J].
Inorganic Chemicals Industry, 2012, 44(3): 30-32 (in Chinese).

T A5 e, KBRS, S, 45 35 3 R WK SUBE £ A S AR BE R (0], R IR 5Y, 2024, 32(3) 1 123-132.

MA ST, DIY Z, PENG J P, et al. Research progress in preparation of magnesium hydroxide from bischofite in Qinghai salt lakes[J].
Journal of Salt Lake Research, 2024, 32(3): 123-132 (in Chinese).

BHATT P, CHATTOPADHYAY S, MISRA K P, et al. Effect of temporal pH variation of the reaction mixture on Mg(OH),
morphology precipitated from an aqueous Mg(NO;),-NaOH system[J]. Advanced Powder Technology, 2021, 32(7) : 2289-2299.

HIAl T, 2R, I A, . AR SR AR T A B BELGR B 3k R (0] 1k T J, 2023, DOIL:10.16085/j.issn.1000-6613.2023-
1298.

SHEN C Y, LI C L, TANG J W, et al. Preparation of nano magnesium hydroxide and its flame retardant application progress[J].
Progress in chemical industry, 2023, DOI:10.16085/j.issn.1000-6613.2023-1298(in Chinese).

BEALL G W, DURAIA E S M, EL-TANTAWY F, et al. Rapid fabrication of nanostructured magnesium hydroxide and
hydromagnesite via microwave-assisted technique [J]. Powder Technology, 2013, 234: 26-31.

T e 2 T SR N 1k ] v R A ST B (D). R % S8l K, 2009.

FENG C. Preparation of high purity and ultrafine magnesium hydroxide by ion exchange resin method[D]. Dalian: Dalian Jiaotong
University, 2009 (in Chinese).

A RLTE, 24 i, SR, S S R SR AL EE (001) TR SE AR R AR FRIBESE (0] A TR R 2241, 2014, 43(7): 1611-1619.
ZHAO Z Y, L1 X G, WANG S R, et al. Study on the priority growth of (001) plane of hexagonal magnesium hydroxide [J]. Journal of
Synthetic Crystals, 2014, 43(7): 1611-1619 (in Chinese).

RET, R, WO, 5F. 90K RRORG S M A RS BB (D). EhBI0IE, 2018, 26(2) : 66-74,80.

SONG X X, LI L J, J L M, et al. Preparation of nano and micron-sized hexagonal magnesium hydroxide[J]. Journal of Salt Lake
Research, 2018, 26(2): 66-74,80 (in Chinese).

XA D8 2, A e, A R RS A BE B 0 0 1 . 3R w0 ik R st (0], AR 4k T, 2021, 50(1): 76-79.

LIU CY, FENG X L, LI R Y, et al. Preparation, surface modification and performance test of lamellar magnesium hydroxide flame
retardant[J]. Contemporary Chemical Industry, 2021, 50(1): 76-79 (in Chinese).

BRI, XU, L2 IR, 4. Mg(OH), fRAR e i T8 456 4 A R ) AL (O], RS 404K T, 2022, 39(10) : 2035-2043.

CAOY W, LIU Y, KONG H M, et al. Selective growth control and mechanism analysis of Mg(OH), low-polarity crystal surfaces[J].
Fine Chemicals, 2022, 39(10) : 2035-2043 (in Chinese).

GONG L, YAO Z Y, ZHU C M, et al. Synthesis of porous Mg(OH), nanowires for phosphate removal from water[J]. Colloids and
Surfaces A: Physicochemical and Engineering Aspects, 2023, 676: 132137.

SHI X Y, CHEN H, SUN Y Z, et al. Effects of flotation reagents on the morphology of magnesium hydroxide: Experimental and
simulation study [J]. Industrial & Engineering Chemistry Research, 2023, 62(23): 9246-9256.


https://doi.org/10.1134/S0036023622060158
https://doi.org/10.3390/su12218822
https://doi.org/10.1016/j.matchemphys.2008.07.058
https://doi.org/10.1007/s13391-012-2062-6
https://doi.org/10.1080/15533174.2014.988826
https://doi.org/10.1080/15533174.2014.988826
https://doi.org/10.1080/15533174.2014.988826
https://doi.org/10.1080/15533174.2014.988826
https://doi.org/10.1080/15533174.2014.988826
https://doi.org/10.3969/j.issn.1006-4990.2012.03.010
https://doi.org/10.3969/j.issn.1006-4990.2012.03.010
https://doi.org/10.3724/j.yhyj.2024002
https://doi.org/10.3724/j.yhyj.2024002
https://doi.org/10.1016/j.apt.2021.05.002
https://doi.org/10.16085/j.issn.1000-6613.2023-1298
https://doi.org/10.16085/j.issn.1000-6613.2023-1298
https://doi.org/10.16085/j.issn.1000-6613.2023-1298
https://doi.org/10.16085/j.issn.1000-6613.2023-1298
https://doi.org/10.16085/j.issn.1000-6613.2023-1298
https://doi.org/10.16085/j.issn.1000-6613.2023-1298
https://doi.org/10.16085/j.issn.1000-6613.2023-1298
https://doi.org/10.16085/j.issn.1000-6613.2023-1298
https://doi.org/10.16085/j.issn.1000-6613.2023-1298
https://doi.org/10.16085/j.issn.1000-6613.2023-1298
https://doi.org/10.1016/j.powtec.2012.09.029
https://doi.org/10.3969/j.issn.1000-985X.2014.07.004
https://doi.org/10.3969/j.issn.1000-985X.2014.07.004
https://doi.org/10.3969/j.issn.1000-985X.2014.07.004
https://doi.org/10.12119/j.yhyj.201802010
https://doi.org/10.12119/j.yhyj.201802010
https://doi.org/10.12119/j.yhyj.201802010
https://doi.org/10.3969/j.issn.1671-0460.2021.01.019
https://doi.org/10.3969/j.issn.1671-0460.2021.01.019
https://doi.org/10.1016/j.colsurfa.2023.132137
https://doi.org/10.1016/j.colsurfa.2023.132137

91 RSO R SR BE B IR 25 Mg(OH), 7 AR 5T ik f 3363
[56] WBREEZ:, BRNG A, & DR, 5. SR I0 BE 1Y il £ SO R E B2 A e v (1. Je#LER Tolk, 2006, 38(7): 14-17.

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

CHEN D H, CHEN M C, CAO X F, et al. Preparation of magnesium hydroxide and its surface grafted modification[J]. Inorganic
Chemicals Industry, 2006, 38(7): 14-17 (in Chinese).

WU J M, YAN H, ZHANG X H, et al. Magnesium hydroxide nanoparticles synthesized in water-in-oil microemulsions[J]. Journal of
Colloid and Interface Science, 2008, 324(1/2): 167-171.

SR BRYT L, BRSCH. LK LI K R 9B PR S B (0], AR T K24 (ELARREE 1), 2008, 36(3): 32-36.

ZOU H S, CHEN J F, CHEN W B. Stability analysis of water-in-oil microemulsion system[J]. Journal of South China University of
Technology (Natural Science Edition), 2008, 36(3): 32-36 (in Chinese).

HAARR, LR, R R . AR IR LA B A AR AL BE T 25T (). AL T4 5 0 T, 2003, 32(8): 8-10.

DAI'Y L, HONG L, SHI L Y. Study on nanometer magnesium hydroxide powder prepared by full-back-mix and homoemulsification
method[J]. Industrial Minerals and Processing, 2003, 32(8): 8-10 (in Chinese).

B, i, B8, A — APk RSt S S AL B 1 T 4 75 7 - CNI1142098C [P]. 2004-03-17.

DUAN X, HE J, ZHAO Y, et al. A preparation method of nanometer size magnesium hydroxide: CN1142098C [P]. 2004-03-17(in
Chinese).

SRAS UG, TR, B ORT, AR B A K A A o SR AR B B R 2 ) L] AR JE AT, 2020, 43(5): 547

ZHANG M T, BAIL M, MA Y X, et al. Effects of ultrasound-assisted hydration conditions on dispersion of magnesium hydroxide[J].
Non-Metallic Mines, 2020, 43(5): 5-7 (in Chinese).

SUSLICK K S. Sonochemistry [J]. Science, 1990, 247(4949): 1439-1445.

SONG G L, MA S D, TANG G Y, et al. Ultrasonic-assisted synthesis of hydrophobic magnesium hydroxide nanoparticles [J]. Colloids
and Surfaces A: Physicochemical and Engineering Aspects, 2010, 364( 1/2/3): 99-104.

ALAVIM A, MORSALI A. Syntheses and characterization of Mg(OH), and MgO nanostructures by ultrasonic method [J]. Ultrasonics
Sonochemistry, 2010, 17(2) : 441-446.

BRMG, R 128, SR T bR 7 0l I 4 S0 T RS O BROE AE BRER U AR BE (D). DhREAS A, 2014, 45(1): 1117-1121.

QIAN P, TANG G Y, SONG G L. Ultrasonic-assisted preparation of well-dispersed magnesium hydroxide with spherically flower
shape[J]. Journal of Functional Materials, 2014, 45(1): 1117-1121 (in Chinese).

MOMENIAN H R, GHOLAMREZAEI S, SALAVATI-NIASARI M, et al. Sonochemical synthesis and photocatalytic properties of
metal hydroxide and carbonate (M: Mg, Ca, St or Ba) nanoparticles[J]. Journal of Cluster Science, 2013, 24(4): 1031-1042.
KHANJANI S, MORSALI A. Ultrasound-promoted coating of silk yarn with different morphology of magnesium hydroxide
nanostructures [J]. Ultrasonics Sonochemistry, 2013, 20(2) : 729-733.

KHALED M S, SHAUKAT S, ROLA M A S, et al. Microwave assisted preparation of magnesium hydroxide nano-sheets[J]. American
Journal of Nanomaterials, 2014, 2(2): 21-25.

R, PR R, XUSr e, S 81 BOR il a2 0K S5 A B8 BRI A BT 52 0D AL T ) 50 T, 2004, 33(5): 19-23.
SONG Y H, CHEN J M, LIU L H, et al. Preparation of nano-sized magnesium hydroxide as a flame retardant by high gravity
technology and its application[J]. Industrial Minerals and Processing, 2004, 33(5): 19-23 (in Chinese).

YANG HJ, CHU G W, ZHANG J W, et al. Micromixing efficiency in a rotating packed bed: experiments and simulation[J]. Industrial
& Engineering Chemistry Research, 2005, 44(20): 7730-7737.

YI F, ZOU H K, CHU G W, et al. Modeling and experimental studies on absorption of CO, by Benfield solution in rotating packed
bed[J]. Chemical Engineering Journal, 2009, 145(3): 377-384.

TAIC Y, TAI C T, CHANG M H, et al. Synthesis of magnesium hydroxide and oxide nanoparticles using a spinning disk reactor[J].
Industrial & Engineering Chemistry Research, 2007, 46(17): 5536-5541.

SUN Q, CHEN B, WU X, et al. Preparation of transparent suspension of lamellar magnesium hydroxide nanocrystals using a high-
gravity reactive precipitation combined with surface modification[J]. Industrial & Engineering Chemistry Research, 2015, 54(2) : 666-
671.

kL. 349 VA R 2 1 4 4 R B AL B : CN1332116A[P]. 2002-01-23

DU Y B. Preparation of nanometer magnesium hydroxide by homogeneous fluid method: CN, 1332116A[P]. 2001.08. 20(in Chinese).
A, A, BT, S S U A R A OK R RARBEEOR AT ST D). ALk Tolk, 2007, 39(8): 22-24.

ZHAO J H, L1 Y, GAO F, et al. Research on preparation technology of high purity nano-sized magnesium hydroxide by impinging
stream[J]. Inorganic Chemicals Industry, 2007, 39(8): 22-24 (in Chinese).

WANG P P, LI C H, GONG H'Y, et al. Morphology control and growth mechanism of magnesium hydroxide nanoparticles via a simple
wet precipitation method [J]. Ceramics International, 2011, 37(8): 3365-3370.

T3, XA g ok S R AR R T ) 090 ik o o SRR e (0] 16 bR, 2016, 35(10): 3281-3287.

SHEN H Y, LIU Y Z. Preparation of magnesium hydroxide nanoparticles by high gravity precipitation method and their settlement
property [J]. Chemical Industry and Engineering Progress, 2016, 35(10): 3281-3287 (in Chinese).


https://doi.org/10.3969/j.issn.1006-4990.2006.07.005
https://doi.org/10.3969/j.issn.1006-4990.2006.07.005
https://doi.org/10.3969/j.issn.1006-4990.2006.07.005
https://doi.org/10.3969/j.issn.1008-7524.2003.08.003
https://doi.org/10.3969/j.issn.1008-7524.2003.08.003
https://doi.org/10.3969/j.issn.1000-8098.2020.05.002
https://doi.org/10.3969/j.issn.1000-8098.2020.05.002
https://doi.org/10.3969/j.issn.1000-8098.2020.05.002
https://doi.org/10.3969/j.issn.1000-8098.2020.05.002
https://doi.org/10.1126/science.247.4949.1439
https://doi.org/10.1016/j.ultsonch.2009.08.013
https://doi.org/10.1016/j.ultsonch.2009.08.013
https://doi.org/10.3969/j.issn.1001-9731.2014.01.026
https://doi.org/10.3969/j.issn.1001-9731.2014.01.026
https://doi.org/10.1007/s10876-013-0595-y
https://doi.org/10.1016/j.ultsonch.2012.09.001
https://doi.org/10.3969/j.issn.1008-7524.2004.05.008
https://doi.org/10.3969/j.issn.1008-7524.2004.05.008
https://doi.org/10.1016/j.cej.2008.08.004
https://doi.org/10.3969/j.issn.1006-4990.2007.08.008
https://doi.org/10.3969/j.issn.1006-4990.2007.08.008
https://doi.org/10.1016/j.ceramint.2011.05.138

3364 7N 54 1t

3

44 %

[78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

[93]

[94]

LI X, MA C, ZHAO J Y, et al. Preparation of magnesium hydroxide nanoplates using a bubbling setup[J]. Powder Technology, 2010,
198(2):292-297.

YRAELE, FEPOR, B, 4. MgCly #8177 3% Mg(OH), JB 35 Sk B2 53 A i 20 [J). ThREAT#E, 2015, 46(10): 10039-10041
LIAN J J, TANG Q J, JIA P, et al. Effect of the means of adding MgCl, on the morphology and particle size distribution of
Mg(OH),[J]. Journal of Functional Materials, 2015, 46(10): 10039-10041 (in Chinese).

SONG X F, SUN S Y, ZHANG D K, et al. Synthesis and characterization of magnesium hydroxide by batch reaction crystallization [J].
Frontiers of Chemical Science and Engineering, 2011, 5(4): 416-421.

HLTH, XA, SIS AR, 5. 1R 4 07 e ok SRR BEPERE B9 2 M (7). AL TR, 2016, 35(4): 1149-1153.

SHEN H Y, LIU Y Z, MA P C, et al. Effect of different preparation methods on the properties of magnesium hydroxide
nanoparticles [J]. Chemical Industry and Engineering Progress, 2016, 35(4): 1149-1153 (in Chinese).

PINBLDE, ARGAR, TR B, S5 PR FOK SBEAT SLES i il 5 i A A AL BE (7). SRR 22 5 80K, 2010, 3303 Tl 2): 298-300.
SUN S Y, SONG X F, ZHANG D K, et al. Preparation of high purity magnesium hydroxide by reactive crystallization of waste
bischofite[J]. Environmental Science & Technology, 2010, 33(Sup 2): 298-300 (in Chinese).

B RME, R BLAR, IhIRAR, S5 BN S 2 SR TN A T M xS 2 U A BE ORI B vk RE 2 e [, b TR, 2020, 39(7)
2775-2781.

CAO J Y, SONG Y L, SUN Z H, et al. Effect of cationic polyacrylamide on the filtration performance of ultrafine magnesium
hydroxide[J]. Chemical Industry and Engineering Progress, 2020, 39(7): 2775-2781 (in Chinese).

WK, 27, XIEEHE, 55, — /KRG NN Tr iR S A B S AR K I A T A F 9T (D). AT A 41, 2017, 46(12)
2319-2325.

FAN T B, JIANG Y, LIU L P, et al. Crystal growth habit of hexagonal flake magnesium hydroxide synthesized by one-step
hydrothermal method [J]. Journal of Synthetic Crystals, 2017, 46(12): 2319-2325 (in Chinese).

YUAN Q H, LU Z W, ZHANG P X, et al. Study of the synthesis and crystallization kinetics of magnesium hydroxide[J]. Materials
Chemistry and Physics, 2015, 162: 734-742.

WK, 25, T, % AL BEA IR B R A 24K S A AR BE (D). AL T244R, 2010, 61(11): 3025-3032.

FAN T B, LI X, MA C, et al. Preparation of magnesium hydroxide nanoparticles by bubbling gaseous ammonia into magnesium
chloride solution[J]. CIESC Journal, 2010, 61(11): 3025-3032 (in Chinese).

TR, BRERE, R BORE A BB &l (7). TEHLIL 4740, 2010, 26(1): 8-12.

LI Z X, CHEN J M, SONG Y H. Rod-like magnesium hydroxide preparation[J]. Chinese Journal of Inorganic Chemistry, 2010, 26(1):
8-12 (in Chinese).

JIANG W J, HUA X, HAN Q F, et al. Preparation of lamellar magnesium hydroxide nanoparticles via precipitation method[J]. Powder
Technology, 2009, 191(3): 227-230

BALDUCCI G, BRAVO DIAZ L, GREGORY D H. Recent progress in the synthesis of nanostructured magnesium hydroxide[J].
CrystEngComm, 2017, 19(41): 6067-6084.

W =, THE, TR A5 SR ik il s R S A A B L], e s 24l (A AR R), 2014, 45(1): 25-32.

YANG X Y, YU P F, XU H, et al. Preparation of rod-like magnesium hydroxide from brine[J]. Journal of Central South University
(Science and Technology), 2014, 45(1): 25-32 (in Chinese).

WENG C J, SONG X W, ZHU H B, et al. Influence of alkali metal ions (K" and Na*) on the preparation of magnesium hydroxide
hexagonal flakes[J]. RSC Advances, 2024, 14(21): 14640-14647.

PUEREE M LAt 28— 7= S F S [CLh B AL Tk Bh s BE A5 W 4 2%, TR 48 L SO N RBURE, Tl b RHBE R 2.
2018 AEEEAL G AT W AR 2 BAT WL R SRR IR 8 SCEE . PUER AL 52 [, 2018.

Five "World first" products of magnesium industry in western China are exported overseas [C]//Magnesium Compound Branch of
China Inorganic Salt Industry Association, Gongyi Municipal People's Government of Henan Province, Hebei University of Science and
Technology. Proceedings of 2018 Magnesium Compound Industry Annual Meeting and Industry Development Forum. Western Mining
Group, 2018(in Chinese).

VAR A M AU A T 55 2 ) 7 ol St e (D). P A B0 42, 2021, 50(5): 84.

Western mining industry actively integrates into the construction of world-class salt lake industrial base[J]. China Nonferrous
Metallurgy, 2021, 50(5): 84 (in Chinese).

LEBLANC J L. Filled polymers: science and industrial applications[M]. CRC Press, 2009.


https://doi.org/10.1016/j.powtec.2009.11.024
https://doi.org/10.1007/s11705-011-1125-9
https://doi.org/10.3969/j.issn.1000-985X.2017.12.003
https://doi.org/10.3969/j.issn.1000-985X.2017.12.003
https://doi.org/10.1016/j.matchemphys.2015.06.048
https://doi.org/10.1016/j.matchemphys.2015.06.048
https://doi.org/10.1016/j.powtec.2008.10.023
https://doi.org/10.1016/j.powtec.2008.10.023
https://doi.org/10.1039/C7CE01570D
https://doi.org/10.1039/D4RA00305E

	1 盐湖镁资源概况（Overview of magnesium resources in salt lake）
	2 制备方法的研究进展（Research progress of preparation methods）
	2.1 卤水-石灰法
	2.2 卤水-氨法
	2.3 卤水-氢氧化钠法
	2.4 其他沉淀剂

	3 制备工艺的研究进展（Research progress of preparation technology）
	3.1 化学沉淀法
	3.1.1 正向沉淀法
	3.1.2 反向沉淀法
	3.1.3 均匀沉淀法

	3.2 水热法/溶剂热
	3.3 微乳液法
	3.4 全返均质乳化法
	3.5 超声化学法
	3.6 微波辅助法
	3.7 超重力辅助法/均质流体法

	4 制备工艺参数的研究进展（Research progress of preparation process parameters）
	4.1 初始浓度、离子比和反应pH
	4.2 添加方式、添加速率和搅拌速度
	4.3 反应温度和反应时间

	5 工业制备和应用的主要困难（Major difficulties in industrial preparation and application）
	6 结论与展望（Conclusion and prospect）
	参考文献

