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CUHTE3 U ®U3UKO-XUMUYECKHUE CBOMCTBA
HAHOJIUCTIEPCHOI'O OKCHUJIA AJTIOMHUHUS

X.JI.H6parumos, I'.10.Pycraman, C.P.Memukin, FO.I'.FOcndos, 3.M.Ub6parnmoBa,
JI.M.9denaueBa, akaneMuk HAHA M.U.Pycramos, JI.M.Caanona

30b-2e/1b MEMOOOM 20MOZEHHO20 XUMUHECKO20 OCANCOEHUS U3 PACMBOPA HUMPAMA AIHOMUHUS
MOHO- U OUDMAHONAMUHAMU C NOCIEOVIOujet mepmoobpadbomkou 6uliu CUHMe3UpOBaHbl Y-OKCUObL
antomunus. Onpeoenenvt Yenous (MOTbHble COOMHOWEHUSA, 6peMs. CUmMe3d U memnepamypsl), no3-
goNLAIOWUEe CUHME3UPOBAMb cmalwibHble Hanovacmuybl. I1oka3ano, Ymo npu ucno1b306aHUU 2UOPO-
USVIOWUX a2eHmog 6 nocredosameivriocmu J{IA>MOA u ysenuyenue coomnouteHus O :Me" npu-
600SIM K YIVYULEHUIO MEKCMYPHLIX NApaMempos MAamepuala. Ycmanosneno, 4mo npu eeiuduHe
MOIbHO20 OmMHOWeHUs 6 peakyuonnoll cmecu MOIA(DA)/Al=2 cunmesuposannvie HaHOYacmMuybl
Al203 umerom cpeonuil oyenouHwll OUAMEMP 6 3d6UCUMOCIU OM memnepamypbl npokaiku 4.09-6.56
WM U yoenvHoll nosepxrocmu 136-246 cm’/e. C pocmom memnepamypul 0o 850°C na gone penmee-
HoamoppHoil cocmaeiaiowets popmupyemcs: 6bIcOKONOpucmas Mukpocmpykmypa peuemxu y-Al203
¢ HemKUMU UHmMepHePeHYUOHHLIMU MAKCUMYMAMY, NPUHAOIEHCAUMU (Pa3e 8bICOKOOP2UHUI0BAH-
HOU KYOUYeCKoU CmpyKmypbi.

Knroueewie cnosa: 301b-2e16 Memood, MOHO- U OudIManonAamunvl, Hanodacmuysr Al203

OxcuJl aOMHHMS SIBJIICTCS OJIHUM U3
HauOoJiee pacnpoCTpaHEHHBIX HOCHUTENEH IS
KaTaIM3aTOpOB, OJ1arojiaps CBOEH BBICOKOH Tep-
MUYECKOH CTAaOMILHOCTH W MEXaHWYEeCKOH
npouHocTH. OH 00eCTIeYMBAET KATATUTHUECKY IO
AKTHBHOCTL B TE€UEHHE UTUTEIHHOIO BPEMEHH,
TaK Kak 00J1aaeT CriocoOHOCThIO CTaOMIN3UPO-
BaTh MeTALITHYECKHE KJIacTephl, MOAABIIss arpe-
raluio 4acTHI[ B TIpoliecce CUHTEe3a. Marepuaibl
Ha ocHoBe Al203 o6OnagaroT 3HAYUTEILHBIM
HPEUMYIIIECTBOM [0 CPABHCHHIO C I1ICOJIMTAMH,
T.K. CIIOCOOHBI K 0ollee TOHKOMY CTPYKTYpH-
POBAHUIO U BBIIOJIHAIOT POJIb HE TOJIBKO HOCH-
TeneH, HO TakKe U CaMH BBICTYTIAlOT B Ka4eCTBE
BBICOKOAKTHBHBIX KaTau3aTopos [1-5].

B nocneaHue rognt MoMyYrIo HHTEHCUBHOE
pazBUTHE HAIIPABJICHUEC CHHTC3a 30JIb-ICIIb MCTO-
JoM Havo Al203, obnaarommero BLICOKO-pa3BUTOM
TIOBCPXHOCTHIO, BBICOKOH CEJICKIMBHOCTBIO 34
cuet Oojlee paBHOMEPHOTO paclipe/ie/ieHHs Kara-
JIMTUYECKU aKTUBHOW a3kl ¢ nopamu. Baxwot
OCOOCHHOCTBIO ITOrO METOJIA SBJISICTCS BO3MOXK-
HOCTb PEryJIMPOBaHUsl CTPYKTYPHBIX M TEKCTYp-
HbIX CBOWCTB OKCHJIOB BBIOOPOM COOTBETCTBYIO-
X ycloBui mpouecca. Cneayer OTMETHTh, UTO

MBRUZBLOBR

HOJIy4eHHE HAaHOYACTHI OKCHIOB METAJLIOB 30)Ib-
reJlb METOAOM He TpeOyeT HCMONB30BaHUS [10-
HOJIHUTEIIFHOIO  00OpPY/IOBAHUSI U JOTIOJIHHTE b
HBIX SHEPreTHYeCKHWX 3aTpatr, YTo oOecreyrBaeT
OTHOCHTEJIFHO HHU3KYIO0 CEeOECTOMMOCTh KOHEY-
HOTo TpoaykTa [ 6].

Jlis w3ydeHus CTPYKTYpbl CHHTE3WpPOBAH-
HBIX O00pa3loB HCHOMB30BATH  TU(MPAKTOMETP
TD3500 (China) pertreHoBckor TpyOkon CuKai
(A=1,5418 A). VcioBHs ChEMKH: CKOPOCTD CKaHH-
poBaHMs 2 Tpai/MUH, [MariasoH yrioB 20: rmar
ckanupoBanus 0.02°, HampsbkeHHe Ha Tpyoke 40
kB, Tok 15 MA. Anayu3 ¢a3oBoro coctasa mpoBo-
JIWJICA C UCTTONB30BaHMeM 0a3 JaHHbX [CSD u na-
KeTa NpUKJIaHbIX 1porpamMm. MK-ciektpo-ckorms
00pa3loB MpOBOIWIACH Ha criekTpoMeTpe Dypre
ALPHA (¢bupma BRUKER I'epmanus) B jauarna-
30HE BOJMHOBBLIX YacToT 600-4000 cM™' Ha KpucTa-
nae SeZn. UccnenioBanue Mopdosiorid o0pasiioB
KaTamM3aTopa TPOBOAMIH C TOMOIIBIO CKaHH-
PYIOUIEIO  SJIEKTPOHHOTO  MuKpockona  JSM-
6460LV (JEOL, fnouus), yckopsiomiee Harps-
KeHne Ha MuKpockore 15 kB. UK- criektpsl 06-
pasiioB perucrpupoBa Ha HK-Oypee  criek-
TpoMeTpe ALPHA (¢pupma BRUKER I'epmanns).
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B HacTOSIIEE BPEMS IJIaBHOH mpobiieMoi
[PaKTHYeCKOrO UCIONB30BAHMA HAHOYACTHII OK-
CHIOB METALIOB SBIETCS HX CTaOHIILHOCTD H
JUIS TPEOTBPAICHHS arperaiiu WM yMeHb-
[eHHs pa3MePOB arperaToB HAHOYACTHII HCTTOMb-
3yl0TCS, Cpeli IPOYETO, CHICUMATbHBIE J00ABKH.
VuuTeBasg 3T0, PH CHHTE3€¢ HAHO-Pa3MEPHOTO
OKCHJIa AMIOMHHHS B KaueCTBE OCAJUTENS U CTa-
GHTH3MpYIOMIETO areHTa HaMH OBUTH HCIOJB30-
BaHKI aMHHBI — MOHOJTaHONaMuH (MDA) u ju-
stanonamH ([IDA). OddexktuBHOCTE Takoro
ucnos3osadus MEA o0yciioBieHa npucymmu
eMy CBOHCTBaMH C1a60ro OCHOBaHHMS, CPaBHHMO-
1'0 110 CHJIE C BOJHBIM PaCTBOPOM aMMHaKa.

C memslo YCTaHOBIICHHS BIHMSHHS YCIIO-
BMM CHMHTE3a Ha BBHIXOJ, ()a30BBI COCTaB M
MopoJIorHIo MOMYYEHHBIX MopomKkoB Y-Al203
HCCJIEIOBAHO BJIMSHHE MOJIBHOTO OTHOLIEHHS
HHTpaTa aMOMHHHA K CTabWiIm3aTopy/ocaqu-
TeJH0, MPOAODKUTEIBRHOCTH IpoIecca M JUIH-
TEILHOCTH TepMO00OpaboTkH Ha BHIXOI IIOJY-
YEHHOTO Tesl.

IIpouecc dasoobpazoBaHus MpH THAPOIM3E

[ AI(NO3)3-9H,0 400 M1 ]
pH=8-10

5

MOXET OBITh IPEACTABIECH CEMYIONEH CXEMOIA:
AI(NO3)3-9H20 6bUl pacTBOpeH B JMCTHIHpO-
BAHHOW BOJIE, TI0C/IE YETO B PEAKIMOHHYIO CMECh
ObuT 106aBIEH MOHO- MIIM IMDTAHOJAMUH B COOT-
Homermu AP*/MDA(JIDA)=1:0,5+3. CMmech Tie-
PEMCIIMBAA U 30]IMPOBaHKE PAacTBOpA IPOMUCXO-
mano mpu Temmneparype 40°C B Tegenne 60 mu-
HyT. [loTrom Temneparypy cpeas! moBbmmamu a0
90°C, nipu 3T0# TeMmepatype 304 HpeBpaIIaH B
renb. IloyyeHHBI OCaXICHHBIN Tellb OTACISUU
QUIETPOBaHHEM, TPOMBIBAIM pa3/IMIHBIMM pac-
TBOPHUTEIISIMU (BOJA, CIIUPT) 5 pa3, CMEHAS UX Ha
cBexwe nopuuH. IToce ocymku reis nepeHocHM
B THI€JIb U NOJABEPTAIN UPOKAIUBAHUIO B IIEYH
npu 850°C mo mpekpaineHus yObUM Beca. AKTH-
Baimio Y-Al203 MPOBOIMIM Ha YCTaHOBKE XHMMH-
9eCcKOro ocaxaeHus 13 razoBoit pazel (CVD) nmpu
temneparypax 400°C B TeyeHwe 2-X 4YacoB H
750°C — 4 ugaca B IMOTOKE aproHa ¢ BOXOPOJOM
pu cooTHoueHuy ux 80:20% obweM. brut momy-
4eH IMOpoIoK Oenoro msera Ge3 MOCTOPOHHHMX
BKJIFOYCHUM.

[ MDA (JIDA) 400 M1 ]

J} 10 Ma/MuH.

[ JluctuivpoBanHas Boja 200 ma, 40°C, 1 yac.(3016 o6pasoBaHue) ]

90°C, 4 yaca

{ 5-xparHas IpOMEIBKA U QUIBTpaLvs ]

v

[ Cymxa npu 100°C, 6 yacos ]

i

[ Tepm.odpaborka npu 800°C 10°C/Mus, 8 yacos ]

(DopMPIPOBaHHC HAHOYACTH1] OKCHJIA AJIIOMHHUS BKJIIOYACT B O HECKOJILKO DTAIOB. Fnﬂpo—

JIH3 npeKypcopa A OCaaHuTEIA:

AI(NOs); + HOH == AP' +3NO5
(CH3CH20H)aNH3.n + H20 == (CH3CH20H)sN*H4-n + OH'
Tupponusosannsie nonsl AI*' B3auMozmeicTBYIOT ¢ ocanuTeneM/cTabuan3aTopoM 3075 MDA,
1IPH 3TOM 1IPOUCXOUT IOJIMKOHJICHCAIMS ¢ 00pA30BaHUEM OJIMTOMEPHOTO I'eJIs:

AP* + 30H" —» Al(OH)3
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[Tosbunenue Temneparypbt 10 90°C npu-
BOJIMT K yBCJIMICHUIO KOHIICHTPAIIMH U JIMCTIEPC-
HOCTH CyCHEeH3WH, 00pa3yroTcst OQHOPOIHBIE TI0
pasMepy KOJUIOM/IHBIC YaCTHLbI Al(OH)3, xoto-
pble COOMPAOTCS B KPUCTAUIBI, COCTOSIIME W3
CJIOEB, CBSI3aHHBIX TIOCPEACTBOM BOHOPOJIHBIX
ces3eit [7].

Jlajiee B pe3yJibTare IPOLECCOB TIEPEKPHU-
CTAJUTH3ALHAN U Pa3IoKeHUs 00pa3ytoTcs OKCH-
JIbI AJIIOMUHUS

T

Bomaest pasiieg | -
AN AR e

Lomonpa

wnnant A{OH:

B 1eHCTBUTEIBLHOCTH, OCAKIAEMbIM M3 pac-
TBOPOB coieil reseoOpasHbl MPOAYKT COACPNHUT
XUMHYECKH CBS3aHHYIO BOXy (JIOHOPHO-aKICH-
TOpHOE B3aMMOJIEHCTBHE, BOJOPOIHAs CBsI3b), KO-
JITYECTBO KOTOPOM 3aBHUCUT OT YCJIOBHM OCAXJIC-
HUS ¥ W3MEHsSeTCs TpU BBIAEPXKKE B MATOUHOM
pacTBOpE; IIPH ITOM U3MEHSAETCS HE TOJILKO COCTaB
(comep)kaHue BOIIBI), HO M CTPOSHHME BEIECTBA.

Ha COBpecMCHHOM JTan¢ UCCICA0BaHuS
YCTAHOBNEHO, 4YTO CTAOWIM3alMs CyCTIeH3HH
MJICT 3a CYET aJICOpOIMM CTabUIM3aTOPOB HA HA-
HouacTHuax [8]. Mcnons3oBaHue 11 CTabWIH-
3a1Mu Tesis B BojHOIM cpene MOA (JIDA) obec-
MIEYNBAET BBICOKYIO JUCTIEPCHOCTE TOy4aeMOoro
npojykra: MDA, xeMocopOUpysCch Ha TIOBEPX-
HOCTb THMIPOKCHAA ATIOMHHHMS, CTaOHMIM3UpyeT
ero.

Mexanusm  GopMHpOBaHHS HAHOYACTUI
OKCHJIa AIIOMHHHMS B XOJC CHHTE33a MOJKHO
TIpeACTaBUTD CIEXYIOMUM 00pa3oM: TMApOJIH-
30BaHHbIC MOHBI Al, B3aMMOJCHCTBYS CO CTa-
oummzatopoM 3011 MDA oOpaszyeT MpoMEXy-
TouHbI KoMILIeKe. Ha cTaguu 1ojMKOHACHCa-
MM (Ha cXeMax He ToKa3aHa) OHM 0Opa3yloT
OJIUTOMEPHBIE TeJIU, TepMooOpaboTKa UX IIpHU-
BOZHT K KpHrcTammu3aund y-Al20s:

NH,CH,CH-0 OCH-CH,NH,
S t'c
U
AINO,); + H,0 + 2NH,CH,CH,0H — AR(H + HO=Al _H-O—’
} |
{ CT——
NH,CH.CH, ’ OCH,CH,NH
NH,CH,CH, 0 OCH,CH.NH,
‘\ /\ / "
—_ Al Al —_— > 4,0:+N0+ (0, B0
NH:CH3CH:O/ OCH,CH,NH,

Jlnst obecrieyeHHs BBICOKOIMCIIEPCHOCTH
OpPMHPYEMBIX HACTHULL CHHTE3 IIPOROIWICS NPH
cooTHomernHH MDA/AI>'=0,5-3,0 (Tabmn.1).

Taoauyal

YcoBHA CHHTE3a reiei NpH pa3sJHYHBIX COOTHOMICHHAX

No | Ocapurtennb Ocamutens/Al’', MonsH. | Bexoarens, % | Bexon y-AlO3, %
1 MDA 0,5 50 32,6

2 MDA 1 65 424

3 MDA 2 94 61.2

4 MDA 3 92 59.8

5 JIDA 0,5 57 36.8

6 [IOA 1 69 45,1

7 JDA 2 95 62,4

8 JIDA 3 93 61,7
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Puc.] BiHsHHE TEMIIEPATypBI Ha 00BEM TIOp
cunTe3upoBaHHOro Y-Al:O3 B pasiIMIHBIX ocajuTe-
nsix/crabwmmsatopax (MDOA/JIDA:AR'=2 (Monb))

VCTAHOBJIEHO, YTO BEJIMYUHBI MOJIBHOI'O
otHomeHHs MDA/AI cymecTBEHHO BIMAIOT Ha
BBIXOJl CHHTE3MpoBaHHOro rens. M3 Ttabi.l
BHIHO, 4TO IIPH TIOBBIIIEHUH OTHOLIEHHs Oca-
JIATENS K AP' B npenenax 0,5+2,0 BeIxoz rens
yeenmumBaetcs oT 50 mo 94% B cmydae wHc-
nosib3oBanusg MDA, u ot 57 10 95% — JIDA.

O6pasusl a1 nonydyeHus y-Al2O3 mox-
Beprajich TEPMOOOPAOOTKE IIPH  PA3NUYHBIX
temmnepatypax. HanGomnbimme 3HaueHns o0bema
nop HabmoialoTCa Ul 00pasuoB, MPOKAJICH-
HeIx 1ipu TeMmepatype 850°C (puc.1).

JlanpHEHIIME pOCT TeMIepaTyphl IIPOKa-
JHUBAHHUS TIPUBOAMT K CHUIXKEHHIO NaHHLIX Be-
JIMYMH, YTO CBA3AHO C MOCJICIOBATEIIHHBIM (a-
30BBIM IlepexoaoM |9]:

v-Al203—8-A1203—0-Al203—a-Al20s.

MuHuMaiIbHBIC  3HAUCHUS  YICIBHOH  110-
BCPXHOCTH M 00bEMaA 110p HabImoJ[aloTes y obpas-
LIOB, TIpOKaIeHHBIX TpH Temrieparype 1200°C, uro
MOJKET OOBACHATHCS 11OJIHBIM (Ha30BbIM 1IEPEXOIIOM
B 0-A1203 B pocTOM pazMepoB KpUCTALIOB.

Baxnehnmmu  daxropamMu, BIHSIONIUMU
Ha TEKCTYpHBIE XapaKTEpPUCTUKH TPOIYKTa, SB-
JSIIOTCA THIT TWAPOJIM3YIOUICTO arcHTa M COOT-
Homenne OH:Me* npu npuroToBiIesny pacTso-
pa juist voHHoro oomena. Kak BujHO U3 Tabi.2,
3TH XapaKTePUCTHKH BO3PACTAOT MPU UCTIONB30-
BaHUM THJIPOJIM3YIOIINX ArcHTOB B CIICIYIOIICH
nociesoBaTeNnbHOCTH: JIDA>MDA. VBenmnueHne
cootnourenus OH:Me' npuBoMT K yIIydIeHUIO
TEKCTYpPHBIX TapaMmeTpoB Marepuana. B pe-
3yJIbTaTe MPOBEJCHHBIX HCCIIEAOBAHHHA OBLIO
YCTaHOBJIEHO, YTO HAaNOONBIIYIO yAETBHYIO I0-
BepXHOCTh UMeeT Y-Al203 nipy McnoIb30BaHUM
B KayecTBe THApoim3ylomero areHta J[DA, a
MSA— HaUMEHBITY10, YBEJIMYEHUE COOTHOIIIE-
aus OH: Me" or 1 1o 2 npuBOAUT K BO3pacTa-
HU1O Syx OT 224 50 246 M2/r 3a cueT pocta 00be-
Ma MHKpoOIop o0pa3uoB, TOTAa Kak B CiIydae
MDA 3TH 1OKa3aTeJIM, COOTBETCTBEHHO, PABHBbI
211 w218 M/r .

Temueparypa 1 npoJI0JDKUTEIBLHOCTE IIPO-
KaJIMBaHUA 00pa3lOB ABISIOTCS BAXHBIMH (ak-
TOpPaMH, OLPEUCISIOIMMUMH TEKCTYPHBIC Xapak-
TepUCTUKH (Tabn.3.)

Tabauya 2

XapakTepHCTHKH NOPHCTOH CTPYKTYPbI OKCHAA AJTIOMHHHUSA
(Temuepartypa npokajku - 850°C)

CooTHonieHue . 2
OcamuTens P — Sya, M2/T Dep. A
MDA 1:1 211 51.1
MDA 1:2 218 413
MDA 1:3 221 40.0
JIDA 1:1 224 49.7
JIDA 12 246 40.8
JIDA 1:3 248 40.6
MORUZSLBR =—<4p=— REPORTS —<»=— [OOKJIAObI
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Tabauya 3

Biausinue ycJIOBHIi IPOKAJIABAHHSA HA XaPAKTEPHCTAKH HaHonopomkos ALOs
(xonu. pacteopa AI(NO3);=0,5 M, JIA/AP*=2 (Mouib).

Ne Temieparypa °C ”pOHOH;};I;I;CaJ:;:Z(_":‘b poxa Syu,M3/T Vo, EM/T
1 500 4 136 0.25
2 650 4 152 0.28
3 750 4 175 0.31
4 750 6 181 0.37
5 750 8 190 0.41
6 850 4 196 0.49
7 850 6 229 0.56
8 850 8 246 0.56
9 1000 8 68 0.26

10 1200 8 36 0.19

kS

i T® ) & =

Puc.2. PeutreHorpaMmel HaHonopouika y-AlO; 11py pasJifdHBIX TEMIEpaTypax

W13 1abn.3 cremyeT, 4To U3MEHEHUE TEMIIC-
patypsr oT 500° mo 850°C oTpaxaeTcs Ha CTpyK-
TypUpOBaHUM 00pa3slia. U YBCIMUCHHMC BPEMCHU
TepMOOOPabOTKH 0 8 YacoB MOMHOCTHIO CTaOH-
ym3upyeT dopMHupoBanre ($pazoBoro cocraBa, Xa-
paxtepHble st y-Al203. [ToBbnueHne Temrepary-
pel nipokasmBanus Jio 1100°C npuBomT K yme-
HBIIEHUIO VIETBbHOH TIOBEPXHOCTH, TaKoe Cylle-
CTBECHHOE W3MCHCHHUC TOPHUCTBIX XAPAKTCPHCTHK
cBs3aHo ¢ pa3oBbM MepexonoM B a-ALO3 [10].

Kpucrajummyeckas cTpykTypa oOpasia aHa-
JM3UpOBATach C HCMONB30BAaHMEM MeToga To-
POUIKOBOM JIMPPAKTOMETPUN PEHTIEHOBCKHX JTy-
yeit (XRD) (puc.2).

[Tocne omkura npu Temieparype 500°C
TIPOMCXOIUT KPUCTAUTH3alMs amopdHOro obpas-
112 ¥ HA PCHTTCHOrPaMME TOSIBIISIOTCS JIMBpaKiii-

Hus peICKCOB CBUIETEILCTBYIOT O HayaIbHOH
KPHUCTAJLTH3AIMU 00pasia.

C pocrom Temmepatypsl g0 850°C Ha
done pentrenoamopdHoil coctaisiomen pop-
MUpPYETCS  BBICOKOTIOPHCTas MHKpOCTPYKTypa
pemetku y-Al203 ¢ 4eTKUMH HHTepQCpeHIIHOH-
HBIMH MaKCHMMyMaMH, TPHHAJUIeKAIUMH (ase
BBICOKOOPTraHU30BAaHHON KyOW4YECKO#H CTpPYKTY-
psl (puc.2). ’

B criekrpax otMeueHbl peduieKehl B 00/1aCTH
37.60; 39.49, 45.86, 67.03 u a=b=c=7.81 A. Tlo
JiaHHbM PDA CMHTC3HPOBAHHBIX TIOPOIIKOB, OC
HOBHOIT (pa3oif B cocTase MPpOKATeHHBIX rpu 850°C
marepralioB sisietest Y-AI2O3[11-13].

OueHOYHBIH pa3Mep KpHCTALTATOB pac-
cuMTan ¢ Wcnoib3oBanueM gopmyist 1lleppepa
MO JaHHBIM 00 YIIMPEHHH TH(paKLIMOHHBIN MakK-

OHHBbIE MAaKCUMYMBI; aHATH3 UX MOJIOXEHUS 1103- CUMYMOB  Ha )IMQ)pamo]paMMax 06pa3u082
BOJCT YTBCPXKIATh, 4YTO 1’[a6JIIOJLaCMh]C yll]HpC-
MORUZOLOR ——<4p=— REPORTS =—<»— [OKNALbI
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Temneparypa, "C
500
650
750
850

Pa3Mmepspl KpHCTAJUIUTOB, HM
6.56
3.34

3.81
4.09

Ha puc.3 npuBeneno COM-u3obpaxenue
y-Al203, TOJYH4EHHOr0o B pE3yJbTare Mpo-
xanuBanus obpasua npu 850°C.

IIpn aHaM3e MUKPOCTPYKTYPhl YCTAHOBJIC-
HO, 4TO YaCTHIIbI TIPEACTaBISIOT coboi Gecriops-
JIOYHO TIEpeITy TAHHbIC BOJIOKHA, CBS3aHHBIE MEX-
Iy cooii cHIaMH ecTecTBeHHOro cueruienus. M3
PUCYHKa BH/IHO, YTO 00pasibl UMEIOT HOPUCTYIO
CTPYKTYpY, HX TIOSBIICHHE MOXET OBITb 00yCI0B-
JICHO OBICTPBIM MCITAPEHUEM AMHHOB M KPUCTall-
JTM30BaHHBLIX BOJ B TIpoIiecce TepMIdeckoi oOpa-
ootku Matepuaiia B CVD. CocraB obpa3ia, noiry-
YeHHBIH ¢ momolineio COM, okazarncs ciexyro-
muM: kuciiopon — 48,48 w aymomunuit — 51,52%,
9TO0 COOTBETCTBYET hopmyite Al20s.

K- criektpsl 00paslloB perucTpUpOBaIM B
JMana3oHe BOTHOBBIX yacToT 600-4000 cm™'. B
ciektpe y-Al203 oOHapy ) eHbI 110JI0ChI 110TJI01IIe-
HHS Kak mpu 637, 680 cM !, Tak u mpu 756, 819
cM ™!, OTHOCAIMMCS K BAJICHTHBIM KoJIcOAHUSM
Al-O. KpoMme Toro, B CrieKTpe MMEIOTCS TTOJOCH
nornomenust B obmactu 400-500 cM~' ¢ makcu-
Mymamu ipu 413, 442, 456 n 467 em™!, xapaxTep-
HbIe Juist n30smMpoBaHHbIX AlOe—0KTan)poB.
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NANODISPERS ALUMINIUM OKSIDIN SINTEZI VO FiZiKi-KiMYOVi XASSOLORI

H.C. ibrahimov, G.Y.Riistamli, S.R.Mslikli, Y.H.Yusifov, Z.M.ibrahimova,
L.M.9fandiyeva, M.I.Riistamov, L.M.Saadova

Aliiminium nitrat mahlulunun zol-gel metodu ilo mono- va dietanolaminlorlo homogen kimyavi ¢okdiiriilmasin-
dan va sonradan termoemalindan y-aliiminium oksid sintez olunmusdur. Stabil nanohissaciklarin sintezini tamin edan
sarait (mol nisbatlari, sintez miiddati va temperatur) miisyyan edilmisdir. Gostarilmisdir ki, hidroliz edan agentlarin
(IEA>MEA) istifadasi va OH:Me" nisbatinin artirilmasi materialin tekstur parametrlarinin yaxsilasdirilmasina gatirib
¢ixarir. Miioyyanlosdirilmisdir ki, reaksiya qarigiginda mol nisbatlarinin MEA(IEA)/Al=2 gétiiriilmasi il kalsinasiya
temperaturundan asili olaraq AlOs nanohissaciklerinin hesablanmis orta diametr 6lgiilari 4.09-6.56 nm va xiisusi sath
sahasi 136-246 sm?/q arasinda dayisir. Temperaturun 850°C-ys yiiksaldilmasi ila rentgen amorf komponent fonunda
yitksokmasamali bir mikrostruktura malik, daqiq interferensiya maksimumlari il xarakterizo olunan miitogokkil y-AlOs
kubik gafasi formalasir.

Acar sozlar: Zol-gel metod, mono- va dietanolaminlar, Al,O3 nanohissaciklari

SYNTHESIS AND PHYSICO-CHEMICAL PROPERTIES OF NANODISPERSED ALUMINUM OXIDE

H.J.Ibrahimoév, G.Y.Rustamli, S.R.Malikli, Y.H.Yusifov, Z.M.Ibrahimova,
L.M.Afandiyeva, M.I.Rustamov, L.M.Saadova

y-Aluminium oxide was synthesized by the method of homogeneous chemical deposition from aluminum nitrate
solution by mono- and diethanolamines with subsequent heat treatment. Conditions (molar ratios, synthesis time and
temperature) allowing to synthesize stable nanoparticles have been determined. It is shown that the use of hydrolytic
agents in the DEA>MEA sequence and the increase of the OH-:Me+ ratio lead to the improvement of the material tex-
ture parameters. It was found that, at a molar ratio in the MEA (DEA)/AI=2 reaction mixture, the synthesized AL>Os na-
noparticles have an average estimated diameter depending on the calcination temperature of 4.09-6.56 nm and a specific
surface of 136-246 sm?/g. As the temperature increases up to 850°C, a highly porous microstructure of y-ALO; lattice
with clear interference maximums belonging to the phase of highly organized cubic structure is formed against the
background of X-ray amorphous component.

Keywords: Sol-gel method, mono- and diethanolamines, Al:O; nanoparticles
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