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IIT Advanced materials and modern technologies
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The role of graphene oxide in stabilizing the structure of the high-

temperature y-Fe phase.

Valimukhametova A.R., Khannanov A.A., Dimiev A.M., Vagizov F.G.
We describe the obtaining of iron nanoparticles with the face-centered cubic structure, which

was believed not to be stable at ambient conditions. In bulk the y-iron phase is formed above 917 °C
and transforms into the thermodynamically favored a-phase upon cooling. Here we unambiguously
demonstrate the unexpected room-temperature stability of the y-phase of iron in the form of
nanoparticles with diameters of up to 200 nm. X-Ray diffraction and Mdssbauer spectroscopy clearly
identify the formation of the y-phase at room temperature.

B nocnennue roibl HAHOYACTUIIBI METAJIIOB HA CTPYKTYPHOMH MO/JIOKKE BCE OOJIbIIIE HAXOST
CBOE MPUMEHEHHE B KAaueCTBE CHCTEM JUIsi HOBBIX IOKOJIEHUIN KaTalll3aTOpOB, 3JIEKTPOJIHBIX
MaTepuajoB B YCTPOUCTBaX JJIA MpeoOpa3oBaHus/xpaneHus sHepruu [1]. B kadecTBe cTpyKTypHOI
MOVIOKKH 4acTo ucnoibizyercs okcun rpadena (I'O) [2]. Okeun rpadena moaydaroT u3 rpadura,
MyTE€M BBEACHUSI KUCIOPOIHBIX (DYHKIIMOHAIBHBIX IPYIII, HATMYKE KOTOPHIX B IMJIOCKOCTH U Ha KpasiX
I'O nmo3Bossier AucneprupoBaTh €ro B BOJE U OpraHMYecKuX pactBoputeisax. lannoe croiictso 1'O
oOecnieunBaeT OOJIbIIME BO3MOXKHOCTH Ui CO3JIaHUS MaTepHajioB Ha €ro OCHOBE, Halpumep,
KOMITO3UTa C HAHOYACTHIIAMH >KeJie3a, TaK KaK KHUCIOpOAHbIE (DYHKIHMOHAIbHbBIE TPYIIbI MOTYT
BBICTYIATh IIEHTPAMH 3apOIbIIICO0pa30BaHus /ISl HOHOB Jkene3a [3].

TepMudeckuii OTKUT Pa3HOOOPA3HBIX KEIE30COIePKAIMMUX COSTUHEHU B MpUCYTCTBUU ['O
JaeT B OCHOBHOM OKCHJBI Kele3a M KapOuj skene3a. ToNbKO B HEMHOTMX HCCIIEIOBaHUIX
coobmraercss 00 oOpazoBaHumu MarHuTHOM (a3el a-Fe Bmecte c¢ okcmmamm xene3a [4,5]. B
TeMIiepaTypHoM nuama3oHe 769-917°C obpasyercs B-popma xenesa (B-Fe), koTopas B oTiimuue oT
a-Fe smasercs mapamaramtHOu. Ilpm temmeparype 917°C B PB-Fe mpoucxomut mnpeBpaiieHue
pemetku u3 OLIK B I'LIK, 1 3TOT ayutoTporn Ha3bIBatOT y-xkene30oM (y-Fe), KoTophrit ctabuiieH TOJIbKO
IIpU TeMIiepaTypax BblIIe 3TON KpUTHUECKON Temmeparyphl. CorinacHo auarpamme ¢asbl jKee30-
yraepon, y-Fe moxer Bkitouats B cedst 10 2,03% yriepona. [Ipu moHMkeHnr TeMnepaTypbl aTOMBI
yrieponaa mupyHIUPYIOT U3 CTPYKTYPBI, @ KpUCTaUIMUECKas pemieTka Bo3Bpamiaercs k tamy OIK
(a-Fe). B mpombinienHocTr A1 crabunuzanuu (assl y-Fe xkene3o0 JerupyroT TaKUMU IPUMECSIMH,
kak Cr, Niu Mn. [lo cux nop y-Fe He Obu1 ostydeH 0e3 BhIIIIEyKa3aHHBIX MPUMECEH P KOMHATHOM
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