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Abstract. The complex is significant and controlled physicochemical parameters allows the use of nano-
sized powders of metallic iron in different environments. The system "solid - liquid" efficiency of the process
depends on the powder surface wetting. High reactivity, small size and spheroidal particles does not allow to use
traditional methods of determining nanopowders wetting parameters (e.g., contact angle). So urgent is the
search procedures, which are measured indirectly related to the parameters of the wetting phenomenon.

The paper discussed the theoretical background use pH suspension as an analytical signal wetting. The variants
of the pH-metric research. The possibilities of the mathematical treatment of kinetic curves of the pH of the
aqueous suspension (pH-unit 150M, the initial acidity of the water is equal to 6.7 + 6.9 units. pH measurement
time is 5 +~ 10 minutes) for the quality of wetting characteristics (hydrophilicity / hydrophobicity of the surface).
It was found that for passivated samples under different conditions, there is a variety of the course of the kinetic
curves pH of the slurry and its speed. The differences observed from the first seconds of contact of the powder
with water, which is important for the study of highly reactive nano-sized powders. Different response powders
wetting process is explained by the different nature of the acid-base oxide films formed. Proved experimentally
that passivation of metallic iron in an oxidizing atmosphere with different oxygen content forming an oxide
coating of different composition. At low oxygen content formed surface film of magnetite and at high oxygen
content - film of hematite. Various oxides of elements in the ratio Fe:O determines the formation of primary
(Lewis) and secondary (Bronsted) acid-base centers surface; different forms hydrate-coated hydroxyl in vivo
and affects the forced wetting process (speeds up / slows down). Oxide with a lower oxygen concentration (of
Fe304) has a structure reverse spinel, has a weakly acidic and hydrophilic properties (set rate of change pH of
the aqueous suspension is rapid, and its decline - slowly and discretely). Increasing the partial pressure of
oxygen leads to the formation of a stable oxide, Fe203, which weakly basic properties and has a hydrophobic
surface due to the shielding mesh of OH- groups bound by hydrogen bonds.

These differences correspond to the similar behavior of oxides in the passive state.
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JlucniepcHble MOPOILIKM METAIMUECKOTO JKejle3a HaXOIAT IIUPOKOE MPUMEHEHHE B PA3JIMYHBIX OTPACIIX
MIPOMBIIUICHHOCTH, OJjarojapsi KOMIUIEKCY 3HaYUMBIX M PEryJUpyeMbIX (H3HKO-XMMUYECKHX IapaMeTpoB
(HanomHUTENM TOKOIPOBOAALIMX IACT; MAarHUTOHOCHTENW B (epporpadum ¥ JAKTWIOCKOIHH, XHMHUH
CTEIUATIBbHBIX KPACOK U JIEKAPCTBEHHBIX MPENAapaToB; (peppOMAarHUTHBIC MOPOILIKH JUIA YCTPOICTB MarHUTHOMN
3amucy, MPHOOPOB HOYHOTO BUACHMS W T.7.). IIpM HCTONIB30BaHMM IMOPOIIKOB B CHCTEME «TBEPAOE TEIO —
KHUIKOCTH» 3(PPEeKTHBHOCTH MPOTEKaHUS MPOLECCa 3aBUCHT OT CMauMBAHUS UX MTOBEPXHOCTH B PA3HBIX Cpelax.
CMauuBaeMOCTh  OINpeJeNsieT  Takoe  CBOMCTBO  Kak  «rHIPO(QOOHOCTH/THAPOPHUIBHOCTEY WM
«oprano()oOGHOCTE/OPraHOPHIBHOCTHY.

Tak Kkak JUclepcHbIE IOPOWIKM Keje3a o0NajaloT BBICOKOW PEaKIHMOHHOW CHOCOOHOCTBIO H
CaMOBO3TOPAIOTCA Ha BO3AyXE, TO B TEXHOJOTHYECKHH TIPOIECC HX IPOU3BOJCTBA BBEAEHA CTAIHS
MIPEABAPUTEIHHON MaccuBanny (OKHUCIEHHE MACCUBUPYIOIINM Ia30M C MOJYyYEHHEM Ha MOBEPXHOCTH JKEJIE3HOTO
sIpa OKCUIHOM TUICHKH). 3alllUTHBIN CJIOH OKCHUAHOW IJICHKH MpeIHa3HaudeH JUIsi 00ECTICUeHUs IITUTEILHOCTH
XpaHeHHs MOPOIIKa XKeJe3a 63 CHIKECHUS MOTPEOUTENBCKUX CBONHCTB MOPOIIKA.

OnHako mnaccuBalUs B OKHCIMTENLHOM cpene GpopMHUpYyeT OKCHAHBIC CIOM pa3HOro cocrasa [1]. YcnoBus
naccUBallUd  (COCTaB OKUCIIUTENIBLHOM Cpebl, TeMIepaTypa M BpeMsl BBIAEPHKKHU) BIUSIOT HA TOJIIMHY U
CTPYKTYPY OKCHAHBIX CJIOEB (IUIOTHOCTH W IOPHCTOCTH, aMOP(HOCTh M KPUCTAIMYHOCTH). [lOoCKONIBKY
OKCHUJIHBIN CIIOHU SIBJISICTCS HAPYXKHBIM, TO UMEHHO OT €r0 NMapaMeTpoB 3aBHCUT CTaOMIIBHOCTH MOTPEOUTEIBCKUX
1 (QYHKIMOHANBHBIX CBOWHCTB METAJIMYECKOTO IIOPOIIKAa JKeje3a (3aIlUTHBIC, ONTHYECKHE, MarHUTHBIEC,
a7icOpOIOHHBIE U a/iT€3NOHHBIC, KATATUTHUCCKHE U T.1.).

Lenpto HacTOSMIEH pabOTHI ABIAETCA N3yYCHNE CMAauYMBaHUS B BOJHOH cpele IMOPOIIKOB HAHOMETPHUYECKOTO
JKeJIe3a, MOJyICHHBIX B Pa3HbIX YCIOBUSIX MAaCCHBAIHH.

OOBbEeKTaMH  HCCIICIOBAHUS  SIBIIIIOTCS  TOPOLIKM  METAJUIMYECKOTO JKeje3a, IMOJyYeHHBIE METOA0M
3IEKTPUUECKOrO B3pbIBA NMPOBOAHUKOB (xkene30 OBII) u naccuBUpoBaHHBIE B OKHCIUTENBHOM Cpele ¢ pa3HbIM
COJIep’)KaHUEeM KUCIJIOpoAa: 1- B CMECH aproHa ¢ BO3/yXoM, 2 — B aTMoc(epe Bo3ayxa.

CMaunBaeMOCTh HOBEPXHOCTH OLICHMBANACh Ka4eCTBEHHO (MMAPO(MILHOCTH/THAPO(GOOHOCTE) MO JAaHHBIM
mMeHeHns pH BomHo# cycmensum Bo BpemeHu (mpubop pH-150M, HawangpHas KHCIOTHOCTH BOJABI paBHA
6.7-6.9 en. pH, Bpems mmeperns — 90 munyT). MI3MeHeHne Bo BpeMeHH 3HaueHW pH BOIHO# cycmeH3nn
ABJISIETC XapaKTEPUCTUKONW CMadyMBAa€MOCTH, TaK KaK CBS3aHO C SIBICHHEM CMaduBaHUs. l3BecTHO, 4TO
peanbHas MOBEPXHOCTb OKCHJA BCErJa YAaCTUUHO THIPATUPOBAHA, MOITOMY pa3HbI XUMHUECKUH cocTaB
OKCHI0B (OPMHUPYET PA3IMYHOE MMIPATHO-THAPOKCHIIBHOE TOKphITHE. [Ipy nomenieHun TBEpIoro Teia B BOLy
THJPATHO-THAPOKCUIILHOE ITOKPBITHE (POPMUPYETCSI B IPEIENBHBIX YCIOBHAX. [Ipy 9TOM, OJBOA MOJIEKYJT BOJBI
K aKTHBHBIM [OBEPXHOCTHBIM LIEHTPaM W OTBOJ B cpeiy mpoxaykroB peakuuu (H wnu OH - HOHOB) cBsi3aH ¢
u3MeHeHueM 3HaueHus pH BogHoW cycnen3un. Ha ocHoBanumm 3TOoro, 3HadeHue pH BoaHOHN cycneH3uu B
KaX/bIil MOMEHT BPEMEHHU SBJIACTCS aHAJIUTHYECKUM CUTHAJIOM MACCONEPEHOCA B MIPOIIECCE CMAYNBAHMS.

Jl1sl TOPOIIKOB METAJUTMYECKOTO JKeJie3a, MACCHBUPOBAHHBIX B PA3HBIX YCIOBUSX, OOHApYXKEH pa3IuIHBIN
XO0JI KUHETUYECKUX KPUBBIX Kak Maccomnepenoca (pH), Tak u ckopoctu macconepenoca (Vpu = ApHj/At,mun),

Ortu pasnmuuns (QUKCUPYIOTCS YK€ B TMEPBBIE 5 MHHYT KOHTAaKTa MOPOIIKOB C BOJOH M COTJIACYIOTCS C
MEXaHU3MOM TOPMOIKCHUS MpoLecca TuAPOQUIN3aud MACCUBHBIX OKCHIOB, UMCIOIIUX PAa3IMYHOE THAPATHO-
THIPOKCUIbHOE TOKpBITHE [2-4]. Tak, yMeHbIIEHHE NapIHaJbHOTO IaBICHHS KHCIOpOIa MPHUBOAUT K

MIPEUMYIIIECTBEHHOMY 00pa30BaHNIO OKCHIHOM IJICHKH C MEHbIIeH moieit kucinopona (Fe;O4). Maraetut umeet
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CTPYKTYpY oOOpalleHHON mmuHenu [5], obimamaeT c1abOKHCIOTHBIMH CBOMCTBAMHU M THIPOQWICH (EMKOCTh
MaccorepeHoca 0obllle, MPOLEece Claja CKOPOCTH MaccollepeHoca JUIMTeIbHee). YBEeIUUeHne NaplyaibHOro
JABJICHUS KHCJIOpOAa BeIeT K OOpa30oBaHMIO IUICHKH M3 crabmiupHOro okcmma Fe,Os, koTopslii oOmamaer
C1ab0OCHOBHBIMH CBoOiicTBaMH ¥ TuApodoOeH 3a cueT SKpaHupoBaHUS ceTkod OH -rpymm, cBsI3aHHBIX

BOAOPOAHBIMHA CBA3SIMH.
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Puc. 1. H3menenue 6o spemenu macconepernoca (pH) u ckopocmu macconepenoca (vpH)

ons naccueUPOBAHHbIX 6 PA3HBIX Y CI0BUAX HAHONOPOULKOE6 dicelie3d

Taxum 00pa3om, mpolecc CMauyMBaHUS MOPOIIKOB METAJUTMUECKOTO KeIe3a IMPOTEKAET B COOTBETCTBHH C
3aKOHOMEPHOCTSIMH  (DOPMHPOBAHUSI OKCHIHOW IUICHKHM, KOTOpBIE MAUKTYIOTCA YCIOBHSMH ITaCCHBAIUH.
Hcnonp3oBaHue KMHETUUECKOH Bapuanuu Merona pH-MeTpuu mo3BosseT uccieqoBaTh NPOLECC CMAauUBaHUS C
MEPBBIX CEKYHJ KOHTAaKTa TBEPAOro Tela C JKUAKOCTBIO, YTO BAXKHO I BHICOKOPEAKLIMOHHBIX HAHOPAa3MEPHBIX

TIOPOLIKOB.
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