NEW MATERIALS AND NANOTECHNOLOGY

OXIDE NANO-POWDERS FOR ADVANCED MEDICAL
AND INDUSTRIAL APPLICATIONS

Description

Technology of obtaining oxide nanopowders with speci-fied
chemical, phase and granulometric composition is based on
wet-chemicals methods with the use MW radiation, pulse
magnetic field and ultrasonic for agglomeration prevention.

We obtain ZrO, (0-8 % Y,03) powders with prede-
termined particle size in the range from 5 to 30 nm, narrow
size distribution and specific surface area 140—20 m%/g,
respectively with soft agglomerates for ceramics, compos-i-
tes and SOFC applications.

We obtained TiO, (anatase) powders with predeter-
mined particle size in the range from 5 to 25 nm, narrow
size distribution, specific surface area from 150 to 50 m?/g
and soft agglomerates for catalyst and UV-protects and
TiO, (rutile) powders with particle size 30—50 nm.

We obtained LaSrMnOy powders with narrow size
distribution (12—15nm) and bimodal size distribution
(40,200 nm) for magnetic sensors and SOFC cathodes, and
other oxide powders (PZT, Al,O, based, for example).

We have a pilot line for nanopowders obtaining.

We also obtain zirconia and/or alumina ceramics with
small grains for wear-resistant, structural, instrumental and
functional applications. Porous ceramics obtained can be used
in medicine, catalysts, filters and SOFC electrodes. We can ob-
tain nanocomposites with metal, ceramics and polymer matrix.

We obtain PZT ceramics.

Innovative Aspect and Main Advantages

The main advantages of our technology are:

—  more narrow particle size distribution;

—  lower degree of agglomeration;

—  predetermined particle sizes in the range of 5 to 50 nm;

—  high homogenious component distribution;

—  low synthesis temperature (400—700 °C);

—  eliminating the mechanical grinding stage;

—  easy scale-up in manufacturing;

—  low sintering temperature (1250—1350 °C)

—  high performance of ceramics including homogenity,
stability and durability;

— lifetime of ceramics mine pump plunger from zirconia
nanopowders is 15—20 times longer than usually

—  production of precise articles and films;

—  lower cost, environmentally friendly;

—  lower energy consumption.

Areas of Application
Power Engineering — SOFC, thermal stable coatings for
turbine blades;
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Mining Industry — rods, plungers, injectors;

Chemical Industry — parts of pumps (breechblocks, valves,
plungers) injectors, milling balls, catalysts, sorbents;
Metallurgy — refractory structural elements, cutting tools,
guides, crucibles;

Medicine — prosthetic appliances, filters, ion-exchangers,
UV-protect, capsules.

Stage of Development

Tested, available for demonstration, field tested.
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HOBI MATEPIAJIN TA HAHOTEXHOJIOrIi

TEXHOJIOITA OTPUMAHHA ORCHUIHNX HAHOIIOPOIIIRIB
13 SATAHUM XIMIYHUM, ®A30OBUM

TA TPAHYJIOMETPUYHUM CRJIAOM

KEPAMIRKHA I KOMIIO3UTIB HA IX OCHOBI

02110 npono3uuii

Texnosiorist oTpUMaHHs OKCH/IHUX HAHOTIOPOIIKIB i3 3a/1a-
HUM XiMiYHUM, (HA30BUM i TPAHYJOMETPUUHUM CKJIA/IOM,
6a3yeThbest Ha XIMIYHOMY METO/Ii OCa/IKEHHST Ta BHKOPHUCTO-
Bye HBY BurnpomiHioBaHHS, iMITyJIbCHE MarHiTHe 10Jie Ta
VJIBTPA3BYK /151 3a1100iraH s arJioMepartii.

Mu orpumyemo noporiku ZrO, (0-8 % Y,05) i3 3ana-
HUM PO3MIPOM YaCTHHOK B /iana3oi Bix 5 10 30 HM, 3 By3b-
KHM PO3IO/IIJIOM YACTUHOK 32 PO3MipaMu 1 MUTOMOIO T10-
Bepxmeio 140—20 M2/, BiZIMOBIHO, 3 M'AKIMI aroMepara-
MU [ OTPUMAHHS KepaMiKu, KOMIIO3UTIB i BUKOPUCTAHHS
[IPY BUTOTOBJICHHI TBEP/IOTIIBHUX NAJTUBHUX €JIEMEHTIB.

Mu onep:kyemo noporiku TiO, (anaTas) i3 3ajianum
PO3MIPOM YaCTHHOK B /lialta3oHi B 5 10 25 HM, 3 By3bKIM
PO3IOIJIOM YAaCTUHOK 32 PO3MipaM# 1 MUTOMOIO TIOBEPX-
nero 150-50 M2/ T, BiIMOBIZIHO, 3 M'SIKNMU arJoMepaTtaMin
JUIS OTPUMAHHS KaTali3aTopiB i 3aXUCTY Bifl yabrpadiosie-
TOBOTO BUTPOMiHIOBaHHS i mopomku Ti0, (pyTnir) 3 pos-
Mmipom gacturok (30—-50 Hm).

Mu opep:xamm nopomtkn LaSrMnO; 3 By3bkuM po3-
noztiziom 3a posmipamu (17—19 um) i 6iMogAIBHUM PO3IIO-
nimom 1o posamipam (40,200 HM) 1 MAarHITHUX ATYNKIB i
karoxis SOFC.

Ta inmi okucni nopomku, Hanpukiag PZT Al,O,.

Mu MaemMoO MIJIOTHY JIHIIO JJ11 OTPUMAHHS OKCUTHUX
HaHOTIOPOIITKIB.

Mu oziep:KyeMO 3HOCOCTIHNKY KepaMiKy Ha OCHOBI /IiOK-
CHTY TIMPKOHIIO 1/a60 OKCHUITY aTIOMIHII0 3 MaJTM PO3MipOM
3epHa it POOOTU B arpecHBHHUX YMOBAX, a TAaKOK KOHCT-
PYKITHHY, iIHCTPYMEHTATbHY 1 DyHKITIOHATBHY KepaMiky. Mu
O/IEP’)KYEMO TIOPUCTY KepaMiKy I8 MEIUIIMHU, Karasisa-
TopiB, GinsTpiB i enekrponia SOFC. Mu Mmoxkemo oziep:kaTi
HAHOKOMIIO3UTH 3 MeTaJI0M, KepaMiKoIo 1 I10J1iMepoM.

Mu oniepkyeMo T1'€30KepaMiKy.

quoeamﬁuuﬁ acnexm ma OCHOBHl nepesasu

[TopiBHSHO 3 iHIIUMU, HAIIA TEXHOJIOTIA Ma€ HACTYIIHI T1e-

peBarm:

—  BY)KUMH PO3TO/IiJl YACTUHOK 32 PO3MipaMU;

—  HMIKYMII CTYHIHb arjioMepartii;

—  MOJKJIUBICTbH OTPUMaHHS YaCTUHOK 3 3a3flaJieri/ib 3a-
JAHIM PO3MipOM YaCTUHOK B Jliama3oHi Bzt 5 10 50 wwm;

—  OLJIbIT TOMOTEHHMIA PO3IIOALT KOMIOHEHTIB;

—  HusbKa Temmepatypa cunresy (400-700 °C);

—  yCyHeHHs olepailil MeXaHi9HOTO MoAPiGHEeHHST;

—  JIErKo BCTAaHOBUTH MaciiTab polecy y BUPOOHUIITBI;

—  uu3bKa temreparypa crikanis (1250-1350 °C);

—  BHCOKa JIOCKOHAJICTh (JOPMU KE€PAMiK1, BKIIOUAIOUN
OJIHOPIIHICTD, CTAbIIBHICTD BAACTUBOCTEH 1 BHOCOCTIi-
KICTB;

—  BeJIMKa TPUBAIICTb TEPMiHYy BUKOPUCTAHHS KEPAMiKH,
HAIPUKJIAJ, TEPMiH eKCILTyaTallii B yMOBaX BYTiJIbHOI
MAXTU 1ITOKAa MACTUJIBLHOI CTaHIli 3 HAHOIOPOIIKY
JioKeuy upkonio y 15-20 pasis Gisbiie, Hix y 3BU-
YaHOrO;
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—  BUPOOHMIITBO TOYHUX JAeTajel i IIiBOK;
—  HU3bKa BapTiCTh, €KOJIOTIYHA YHCTOTA;
—  HU3bKE eHEePrOCHOKMBAHHS.

Tany3si 3acmocyeanns

Enepretuka — maymBHi KOMipKU, TEPMOCTIIKI TTOKPUTTS 7SI
JIONATOK TYPOiH.

ByrisibHa IPOMHUCIIOBICTD — IITYHKEPH, IIITOKU, iHKEKTOPH.
XiMiYHa IPOMUCJIOBICTh — YACTUHU HACOCIB, MEJIIOYHU TiJIa,
KaTanizatopu, COpOEHTH.

Mertanyprist — BOTHECTilKi CTPYKTYPHI eJIeMEeHTH, PIKYIUit
iHCTPYMEHT, HANTPABJISIOYi, TUTJII.

Meauuuna — nporesu, Giasrpu, ionoodminnuku, YD-3a-
XHCT, KaICyJIH.

EnexTpoHika — i30J15TOPH, HAIIPABJIAIOU, IATUNKH.

Cmaois po3pooxu
IlepeBipena, roToBa /1 IEMOHCTpAIIii — TPOBE/IEH] BUTIPO-
GyBaHHSI.
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