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Ha aBTopeQepar Ar4ccepraquu Eaxpr{AALrH3oAa TTToxzHa Eaxpu.q4;uHa Ha reMy:

<< Tepuor Lr3 Lr rasvrQ uraqux yrJrf, (D on--fl ruo 6 croro MecropoxAeHr{.rr)),

npeAcraBreHnoft Ha coLrcKalnvre yu€noft crerreHu KaHALrAara rexHuqecKLrx HayK no
creql{EulbHocrl{ 2.S.XuvtuqecK€ur rexHoJrorzx (uarepuaJrbrLr MerarrJryprnr)

(2.5 .1. Texuororlrrr HeopraHr{rrecKvx neqecrn)

B anropeQepare o6ocHosaHa aKTy€LnbHocrb reMbr Ar4cceprarllroHHoro
I{ccJIeAoBa:Hvrs. ArryanrHocm pa6orbr colrcKareJrf, o6ycnonneHa Heo6xoAzMocrbro

rrpoBeAeHr4s rleJreHanpaBJreHHbrx r4ccJreAoBa}I?rv [poqeccoB TepMonr43a

yfJr.s Oon-.flrno6croro MecropoxAeHkrfl, HarrpaBneHHbrx

KoMrIJIeKcHbrx rexHolorufi nonyqeHLrr 3HeprerlrrrecKlrx

ra:nQzraquu
pa:pa6orry
TexHoJIOfUqecKLIX fa3OB, a TaKX(e COIyTCTByTOqUX [pOAyKTOB r4 MaTepr4iUrOB.

u

HA

kl

B
pa6ore pelueHbl 3a4a-tu paquoHulJrbHoro r4crroJrb3oBaHvrr yrur-f @on-flrno6cxoro
MecropoxAeHlrfl Ha ocHoBe MaJro3Hep o€vrxlrx u gKoJroD4rrecKLI 6esonacHHx

TexHoJlorzqecKl4x peruenzfi. 9€rro cQopvryru4poBaHbr rlenb vr sa4a'rtLl

I4CCJreAOBaIIIdfl., rIOKa3aHbI efo HayqH€UI HOBlr3Ha I4 rIpaKTLIrIeCKa.[ 3HarII,IMOCTb.

Pesynrrarbr, rroJryrreHHbre n pa6ore colrcKareJrr, rroKul3aJrr,r, rrro BbrAeJreHLre

neTyqux u cMoJIrIcTbrx BerrIecTB cocTaBa yfn.rr [por4cxoAr4T B r4HTepB€Lle

reMrleparyp 90-500 oC, ror4a rar o6pasoBaHr.re nnacrzQuqupoBaHHoro yrnepoAa

ua6nroAaercf,inpv reMneparypax 650-700 "C. KoH4eHcarJufl. KaxAoro KoMrroHeHTa

rasoo6pasHblx neryrir4x v cMoJrr{crbrx BerrlecrB ocyqecrBJrrercr npu o6paurou
TeMrIepaTypHoM lpaAI{eHTe oTHocr4TeJrbHo TeMnepaTypbr ux BbrAeneHLrrr, lrTo

IIO3BOJI'eT nepeBOAlITb ptx B XLIAKOe COCTogHI4e AII5. [OCneAyIOqeIO

LIcIIoJIb3oBaHkrA B coorBercrBvru c LTX cocraBoM. llpu upoBeAeHlru repMlrqecKoro

anurv3a B oKI4cJILITemuofi aruocQepe Haq€uro BbrAeJreHur fleryqr4x BerrlecrB

Qurcupyercr npu 6oree Hr{3Kzx reMrreparypax ro cpaBHeHr{ro c r4Heprsofi cpe4ofi

aproHa, rITo cBl4AereJlbcrByer o no urueHHofi pearqnonHofi cnoco6Hocru
yronrnofi Macchl B rlpl4cyrcrBr4u Kr.rcnopoAa. MarcuMaJrbHa.rr cKopocrb y6t]Jtu
Maccbl Ha6nro4aerct B urHTepB€rlre reMrreparyp 420440 oC, vro coorBercrByer
Hau6olee nHrencznHofi cra4uv oKr4cJrrrreJrbHo-AecrpyKTlrBHbrx npenparqenzfi
yrJlf,. Vseru.reHze cKopocrll HarpeBa yrJr.rr cnoco6crByer Bo3pacraHr4ro

I,IHTeHcLIBHocTI{ BbIXoAa rteryrllrx KoMrroHeHroe. B ycJroBr4rx uHeprHofi aruoc$epu
(apron) AaHnrrfi rpoqecc nporeKaer Ha npornKeHlrr4 Bcero reMneparypHoro

ALIan€BoHa HarpeBa yurfl, TorAa KaK B oKLTcJrraTemnofi cpeAe 3aBeprxeHr{e

BbIropaHI{rI yrnt lpolrcxoAur rrpu reMneparype oKoJro 600 oC. Orzclenze
yfJlepoAa KLIcJIOpOAOM rIpOTeKaeT B COOTBeTCTBUU C MeXaHU3MOM feTeporeHHbrx

peaxqufi c o6pasonaHlreM rrpoMe)KyroqHofo oKcr{Aa CzO+, npz sHepfr,r-rx

aKTuBaIII4I4 ero o6pasonanufl.vr pa3noxeHr4rr, coorBercrBeHHo, Er : 180 r<[Nc/uonr



LrEz:197 rcflxlrvroflb. Pa3paloravapaquoHurJrbH€ur rexHoJrorutrazu$uKarlvrr yrJrfl,
OCHOBaHHafl' Ha BbIAeneHLILI IeTyqI4X LI oMOJII4oTbIX BeIIIeCTB Lr noCJreAyrOqefi
ra3I4QLIKaIILII4 IIJIacruQnqllpoBaHHoro yrJrepoAa, rro3BoJr.fircq€u r4crroJrb3oBarb

norryuenHrrfi yrJlepoA B KarlecrBe BoccraHoBlrreJrs Mer€urJroB ttu6o
raszQuqzpoBarb ero B cMecu c Kl4cnopoAoM r{ BoAf,HbrM rrapoM AJr.f, nonyqeHlrrr
reHeparopHoro riBa cocrana CO:Hz: lt1. KoHnepcLt.rr oKcr{Aa yrJrepoAa r43 cocraBa
feHeparopHofo fa3a c 3KBUBaJTeHTHbTM yBenr4qeHLreM coAepxaHr4f, BoAopoAa Lr

rIocJIeAyIouILIM a6cop6qzoHHblM BbIAeJreHueM ALroKcLrAa yrJrepoAa o6ecue.rnsaer
ro[]iqeHLIe ql4croro BoAopoAa. llnacruQr{rlr4poBaHHufi yuepoA, cMecr CO uHz, a
TarcI(e 'rzcrblfi FIz Naoryr 6urr I4cIroJIb3oBaHbI B Kar{ecrBe aKTrlBHbrx xtrMLrqecKrrx
BeIIIecrB B Mer€urnyprl{Ll n xzMu.{ecKofi rrpoMbrrxneHHocrrr, a raKx(e KaK

eQQer<rrnHble gHeproHoc?ITe nLr npu [poLr3BoAcrBe rerrlosofi r{ oJreKTpz.recrofi
sHepfLrkr.

Pa6ora BbIIroJIHeHa c ucrroJrb3oBaH[eM ua4€xHrrx Lr o6qenprcHaHHbrx
MeroAoB zccJleAoBaHvIfl, BKJrroqar QzarErco-xl4MLrqecKr{e Lr

TepMofpaBl4MerpuqecKl4e aHarrvr3br, r€Bo-aAcop6qr.ronHyro u ra3o-)Kr.rAKocrHyro
xpoMarorpaQr.ilo, a rarcI(e Macc-creKTpoMerpnrc. llo pe3yJrbraraM BbrrroJrHeHHhrx

rlccJleAoBarruit o6ocHonaHa crap'urs oKr.rcJreHr4f yrJrepoAa c rrocJreAyroquM ero
ropeHl4eM. VcranoBJIeHo, tITo peaKIILrf, ropeHr4.rr yrJrepoAa nporeKaer c sHcorofi
cKopocrblo npv KoHqeHrpar\vrr4 Kr4cJropoAa y pearqzonHofi rroBepxHocrr4,
rIpeBbIIxaIoIrIQfi Crexl4oMerpuqecKr{ Heo6xo4zMyro sa 34 Yor ra npr4 reMneparype
BbIIue 700-800 oC. Paccvtotpeurt ocHoBHbre xLrMLrqecKHe cra1kru npoqecca,
BKJuoqaIoqI4e agcop6qzro OKLIcJILITeJIx Ha rroBepxHocrLr rn€pAoro yrnepoAa,
o6pasonaHze npoMelKyror{Hblx noBepxHocrHbrx coeAlrHeHuft, ux B3azMoAeftcrnze
c peafeHTaMlr peaKr\r4kr u orBoA rrpoAyKToB peaKrlnlr B f€BoBrrfi uoror.

Pesylrrarrr I{ccJIeAoBaHkrfl, T.e. Marepr4€urbr Ar4cceprarJvru orpaxarcr ee
coAep)KaHvre Lr u3|roxeHhl n 20 nayuHblx crarb{x B xypHaJrax, peKoMeHAoBaHHbx

BAK u MarepnaJlax r<ouQepenqzfi, raKxe aBropoM noryqeHhr 2 rrareHTa
Pecrry6nurz TaAxuKLIcraH z 1 llareHr Enpaszficroro [areHTHoro BeAoMcrBa.

B ra.r e crB e 3 aMerraH uit u p eKoMeHA aguit orM erraro :

l. B ra6rudllax 4-6 asropeQepara I{eJrbre vtucra peKoMeHAyercr oKpyrJurrb Ao
uepnofi snauarqefi qzopu Anr rroBbrrrreHHr qLrraeMocrr4 AaHHbrx.

2. PexovreHAyerc.l p€BAeJIIlTb AJrr.rHHbre rrpeAnoxeHvrfl, Anfl ynyqrxeHpffi
BO Crrpr4rrr4.rr reKcra u o6re [uHlrrb rroBToprroqlre c.f, TepM?IHbr.

flpz eroru grl{ 3aMerlannfl, He cHr4xaror o6qefi sHcorcoft orIeHKr4 pa6o6r.
aBTOpa.

B qenou, Alrccepraqrar BaxpkrAAr4H3oAa T T Toxusa Baxpz4LrHa coorBercrByer
lacnopry cneqll€ulbHocrll 2.5. XuN,tz.Iecrca.f, TexHoJrorr4rr (uarepraalrr kr

uerallyprzx) (2.5.1. TexHolorr4r HeopraHrrqecKlrx neqecrn) ro ry/HKraM:



[pOLI3BOACTBeHHbIe Ilpoqeccbl nonytleHll.'I HeopraHI4qeCKI4X IIpOAyKTOB: coJIkI,

KI4ciIorbI u u1€lo.rv, MI{HepaJIbHbIe y[o'penut, r,r3ororrbr u BbrcoKorrr4crbre

HeopraHlzqecKlle npoAyKTbr, Kariur?r3aropbr, cop6eHTbr, HeopraHr{rrecKr4e

[penaparbl; TexHoJrorLrrrecKLTe npoqeccbr (xuvru.recxvre, Qusu.recrze vr

MexaH[r{ecxue) LI3MeHeHI/H cocraBa, cocro.rrHr{r, cnoficrn, Sopvru cbrpb-rr,

Marepl{aJla; cnoco6rr lt rrpoqeccbr 3arrl rbr oKpy]r(aroulefi cpeAbr or nu6pocon
upoLI3BoAcrB HeopraHl{rlecKl4x rrpoAyKToB, yrLrnu3arlut v o6esnpeNvrBaHue

HeopraHl4qecKux [pol{3BoAcrBeHHbrx orxoAoB; cuoco6u r4 cpeAcrna paspa6orKr{,

TexHoJIorLIrIecKI4x pacv€ron, rrpoeKTvrpoBaHus,, yupaBnenvrfl. TexHoJrornrrecKLrMLr

npoqeccaMll v KaqecTBoM rrpoAyKrlur4 rrpuMeHnreJrbHo K rrpoLr3BoAcTBeHHbrM

npoqec c aM [onyqeHr4f, HeopraHprqe cKr,rx np oAyKToB.

B qelorr,r, [peAcraBJIeHH€ur pa6ora: uo o6revy BbrnonHeHHbrx r{ccneAoBanuit;

coBpeMeHHocTI{ ucllonb3yeMblx MeToAoB; HoBr43He r4 npaKTr4rrecKor,r 3HarrLrMocTLr

coorBercrByer rpe6onaHzsvr BAK <lloloxeHnfl o nop.f,AKe npncyrKAeHufl,yrreHbrx

creuenefi>>, a ee aBTop EaxpIa44zH3oAa LLloxzH Eaxpu44uH 3acJryxr{Baer

lrpucy)KAelJvrfl yuenofi crerreHr4 KaHAr4Aara rexHl4qecKr4x HayK rlo cnerlr4ilrrbHocTll

2.5. XvnvrzqecKat rexHoJloriar (vrarepr4€LJrbr 14 Mer€urJryprnx) (2.5J. Texnonorkrs,
HeopraHr,rqecKr4x nerqecrn).

20 Qenpans2026 r.

llasapso4a Xafi py"ruo Xo.nna3ap

.{oxrop rexHLTrrecKlrx HayK, AorIeHT,

Pexrop Ta4xurccKoro rocyAapcrBeHHoro

yHHBepcLTTeTa KOMMeprIr4r4

flo.rrosrtfi aapec: r. ,{yruaH6e, yn. Iaxyru, Vz,

P a6ou;ufi, rene$oH : 9 9223 428 5 46, 99223 48 5 4 4
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