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Summary. The nanostructured oxide materials are actively studied as they possess a number
of unique physical and chemical properties such as high surface area, unusual adsorption properties,
rapid diffusion, high strength, wettability and mechanical stability. Among the known metal oxides,
magnesium oxide is widely studied, because it is a solid with a high degree of ionicity and it has a
simple stoichiometry and crystal structure. Magnesium oxide has found application as adsorbent,
catalyst and in determination of the contamination of chemicals and toxic substances and their
subsequent treatment. This is important for water and gas purification. In this work mesoporous
magnesium hydroxide and oxide were synthesized from water solutions by easy and cheap wet
chemistry method. The crystal structure, particle size distribution and adsorption properties of
synthesized powders were studied. Obtained powders of Mg(OH). and MgO showed sufficiently high
total pore volume — 0,737 and 1,038 cm®/g, respectively, which opens up opportunities to use them
as nanoreactors for the synthesis of isolated nano-sized particles and poly directions catalysts.

Oxcua MarHus MCIHOJIB3YETCs JJIsi TE€TePOreHHOro KaTrajau3a B OpraHMYecKoM CUHTe3e [2], B
IIPOM3BOACTBE JATUMKOB BJIKHOCTH M KUCIBIX [a30B, B MPOLECCAX BOJIO- U FA300UYUCTKU OT KHCIIBIX
npumMeceit [3], kKak aJcopOCHT MOHOB KeJie3a W TSDKENIBIX METAUIOB B BOJHBIX pacTBoOpax [4], mis
JIe3aKTUBALIUM XUMHUYECKOTO OpYX Hsl M OO€BBIX OTPaBIAIOIIMX BEIIECTB W HEHUTpalu3aluu
TOKCHUYECKUX BBIOPOCOB [5], B KauecTBe aHTHOAKTepuanbHOro areHra [6] u ap. ['mapokcua MarHus
HaXOJUT LIMPOKOE NPUMEHEHHE — KaK (DIOKYJSHT U1l OYUCTKM CTOYHBIX BOJ, /Ul HEHTpalu3aluu
CcOpPOCOBBIX KHCIIOT B MPOMBIIIIEHHBIX TIporieccax u 1p. [7]. B Hacrosmieit paboTe CMHTE3UpOBaHBI
HaHOCTPYKTYPHUPOBAHHbIE MOPOIIKM THIPOKCHJA U OKCHJA MarHus, U3ydeHa MX KpUCTAUIMYecKas
CTPYKTYypa, TPaHyJIOMETPHUYECKHUI COCTaB U aJCOPOIIMOHHBIE CBOMCTBA.

[Topomku ruipokcuia MarHus Mojyyaad METOJOM OCaXJICHHs U3 pa30aBIE€HHBIX PaCTBOPOB
— xyopuza Maruusi, npurotosieHHoro u3 MgCl>'6H20 (u.nm.a.), 1 NaOH (4.1.a.) — B3STBIX B
HKBHUMOJISIPHOM cooTHOIEeHUH. [Tocie ocakieHns moy4eHHbIH reneoOpasHblii 0cajoKk MHOTOKPAaTHO
MPOMBIBINA JTUCTUJUIMPOBAHHOW BOJOHM, (QMIBTPOBAIM U CYIIMIM 1O TMOCTOSHHOM MAacchl NpHU
temneparype 105°C. Oxcup MarHus NONMy4aldd OTKHUIOM YXKE CHHTE3MPOBAHHOIO IIOPOIIKA
rUpoKcHaa Maraus rnpu temmeparype 550°C B reuenue 2 .

Nnentudukanuro o0pa3lioB MPOBOAWIM MpU TMOMOIIM peHTreHodazoBoro aHammza (PDA)
(pentrenoBckmii mudpaxkromerp por—3, Cuke-m3mydenue). Pasmepsl kpucramumroB (I, HM), T.e.
pa3Mephl MEPBUYHBIX YaCTHUII, OLIEHUBAIHM 10 YIIUPEHHUSM PEHTT€HOBCKHX TU(PPAKIMOHHBIX TTHKOB C
nomotneio popmyssl Jlebas—Ileppepa. ['panynomerpudeckuii coctaB (pacupeeseHue o pazMepam
BTOPHYHBIX YacTuIl) opourkoB Mg(OH)2 ompeaensiiu mpu noMoImm AMHAMHIECKOTO PacCesiHUS CBETa
Ha nipuoope Malvern Zetasizer Nano ZS (BenmkoOputanust). AAcopOIMOHHBIE CBOICTBA MOTYYEHHBIX
00pa31oB OleHUBAIN O0BEMHBIM METOJIOM Ha aHAJIM3aTOpE IUIOIIAM MOBEPXHOCTH U TOPUCTOCTH
ASAP 2020 MP (Micromeritics, CIIIA) u3 u3orepm Hu3KoTeMnepaTypHoil (—196°C) cratuueckoit
(dbuzmveckoit aacopouu-necopomu a3oTa.

[Tocne cymku npu temmneparype 105°C, obpaser cormacHo pesyibraram PDA, npencrapisiin
co00i1 THIPOKCH MarHusi CO CTPYKTYpOi OpycHTa U reKcaroHaJIbHOM KPUCTAIUTMYECKOM perEéTKoM, a
nocne omkura npu temmneparype 550 °C marepuan UACHTU(UIMPOBAICS KaK OKCHJI MarHHUs CO
CTpYKTypoil mepukiasza. [lapameTpsl KpUCTAIIIMUECKON CTPYKTYPhl CUMHTE3UPOBAHHBIX MOPOIIKOB
npuBeJeHbl B Tabauie. Pa3mepsl nmepBUUHBIX YacTHIl {1 yMEHBIIMINCH MOCE OTHKUTA, YTO MOXKET
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OBITH CBSI3aHO C BBIAEJICHHE Ta3000pa3HbIX NMPOAYKTOB PEAKIMH, B TO BpeMs KaK yBEITUYECHUE
pa3MepoB aryioMepaToB OBLJIO CBSI3aHO CO CIIEKAHWEM I10 TPaHWIIaM BTOPUYHBIX YacTHI] (TaOIHIa).

AzicopOLMOHHO-CTpYKTYypHBIE nccaenoBanus nopomkoB Mg(OH)2 u MgO noka3bIBaroT, 4T
Mociie OTXKHra He HaOI0JaeTcsl 3aMETHOTO M3MEHEHHsI B CTPYKType pacupelesieHus Hop Io
s dexTuBHBIM panuycaM. [Topomrku rugpokcua U OKCUIa MarHus XapaKTepU3yIOTCS TOCTaTOYHO
y3KUM pachpesiesieHneM mnop ¢ Makcumymom okoio 30 M. IIpu 3ToM Ha KpHBOM pacnpeseneHus
THJIPOKCUAA MarHus HaOMI0JaeTcss MPHUCYTCTBUE ME30MOp pasMepoM 3 HM, KOTOpble HE
UICHTUQUIHUPYIOTCS HA KPUBOM pacrpeaencHus okcuaa Maruus. Kpome Toro, mpu mepexoje OT
THJIPOKCHIA K OKCHUy HAOII01aeTCs 3HAYUTEIBHBIN POCT YIEIbHOM MOBEPXHOCTH M 001Iero 00beMa
1op, YTO, KaK CJIEIyeT U3 BBIIICU3JIOKEHHOI0, HE CBSA3aHO C U3MEHEHHEM BHYTPEHHEW MOPHUCTOMN
CTPYKTYpBI, a SBISETCS CIEICTBUEM HW3MEHEHHS MHKPOCTPYKTYpPBHI IOPOIIKA B pPE3yJIbTaTe
(dbopMupoBaHUs HOBOM (pa3bl U CrIeKaHUs YaCTHUI] B arjiOMeparhl.

[TapameTpsl KpUCTAILTMYECKON CTPYKTYpPHI (@, D), pasMepbl epBUYHBIX ¥ BTOPHUYHBIX YACTHII
(t1 u ©2°P), pasMepbl BTOPHYHBIX YacTHI] nmpeodnamatomiei ¢ppaxiuu (t2"7), yaenbHas MoBEPXHOCTh
(Syn.), o6t 066éM mop (Vs) u pazmepst op (Fuop)

O6pasery a, HM b, HM t1, HM P, ", Syas Vs, Friops
HM HM M%/T e/t HM

Mg(OH). | 0,31430(10) | 0,47699(15) | 26,59 180 79 98,4 0,737 31,9
MgO 0,42112(9) 11,15 2350 255 1244 1,038 34,9

Takum 00pa3om, B pabOTe CHHTE3UPOBAHBI ME30MIOPHCTHIC MOPOIIKH TMIPOKCHIA U OKCHIA
MarHvsi C KOHTPOJMPYEMOW CTPYKTYpPOM arperaiuyd YacTHl, H3y4Y€Ha HX KPUCTAIIMYECKas
CTPYKTYpa, TPaHyJIOMETPUYECKUN COCTaB M aJACOpOIMOHHBbIC CBOWCTBa. IloNydeHHbIE MOPOIIKU
Mg(OH)2 u MgO mnpoaeMOHCTpUPOBAIM BBICOKHE 3HAa4YeHHs o0mero oobema mop — 0,737 wu
1,038 cM®/r COOTBETCTBEHHO, UTO OTKPHIBAET IIMPOKUE BO3MOXKHOCTH HCIIOIb30BAHHS HX B KAUECTBE
HAHOPEAKTOPOB ISl CHHTE3a HAHOPA3MEPHBIX H30JHUPOBAHHBIX YACTUI[ W IOJMMApPIIPYTHBIX
KaTaJn3aToOpPOB.
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