
3AKJIIOqEHI/tE

Ta4xurccKoro HaIIIroHaJrbHoro yHuBepcurera

fluccepraqux AxrvraAIIIoeBa I,{6poxunaa lIIapuQoBI4qa Ha TeMy : <<Oragraro -

xrrMr4qecKr4e acner:rrr pa:pa6oml4 TexHoJIorI4LI florryrreHl4.fl Qnrocon I43 MecrHoro

Mr4gepaJrbHoro cblpbf 14 oTXoAoB IIpoI43BoAcTBa)) BbIrIoJIHeHa Ha xa$e4pe

rrpr4KJla4Hofi xI4MI4I4 TaAxurcroro HaIII4oHaJIbHoIo yHI4BepcI4TeTa V B

ra6opaTopl4l4 3KoIorI4qecKI4X I4ccJIeAoBauuit' tT nepepa6oTK[1 npoMEIIrIneHHbIx

orxoAoB focyAapcrBeHHoro yqpelqeHl4t (HayqHo-I4ccneAoBarerllcKIafr uncruryr

MeranJryprl4pr> Otxpsrr:oro aKrlr{oHepHoro o6lqecrea (TaAXI4KcKaJI arlroMr4[VeBafl'

KOM[aHI4fl)).

B neprao4 rroAroroBKr4 Ar{cceprarlnr4 c 2018 lo 2020 Axrua4IuoeB I4'lI[.

fBr1f,rrc.fl AoKropaHroM or4noco(br4rr (PhD) - AoKrop ro cileqrrarlbHocrl4 6D072000

- XuruuqecKar rexHoJrorufl Heopranl4rlecKl4x BeIrIecrB, oqnof Sopn'rsr o5y'Ieuu-a

rca&e4pu <flpuxlagHofi xr,rMlrr4> xr4Ml4qecKoro Sarynrtera TaAxurcr<oro

Harlr4oHaJrbHofo yHr4Bepcr4rera (THY). Axa4eurauecKat cnpaBKa (tpaucxpulr)

BbrAaHa 1 8 anrycr a 2020 r. Ta4xut<cKI4M HaII[oHaJIbHbIM yHI4BepcuTeToM'

Hayunrrft pyKoBoAlITeJrb : AoKrop rexHl4rrecKfix HayK, AoueHT

Pysuer Axcypa PaxurrlHas apoBI'Iq.

flo pe3ynbTaTaM paccMorpeHr4-f, Ar4ccepTaIII4I4 IIpI4H-flTO Cne,4ylolllee

3AKJIIOI{EHI4E:

' 
Arcrya;rrnocrr teulr racc.rrenonanrag. Alg 3aIrII4TbI rloBepxHocTll

aJrroMr4gr4eBofo pacrrnaBa or KoHTaKTa vr B3avMoAeficrsfi-l c oKpyxaroulefi cpe4ofi



[pr4MeHflIor Snrocrr Ha ocHoBe xJIopI4AoB I'1 Sropn4on [IelorIHbIX MeTaJIJIoB'

syur<qura Koropbrx 3aKJrroqaroTcr B cHpIn{eHI4-'I rIOTepI4 MerarIJIa B COCTaBe IITJIaKa'

B cegsu c 3TuM, 6oJ1bluoe BHr4MaHI4e CO CTOpOHbI I4CCJIeAOBaTenefr yAeJlteTcfl

[or4cKy HoBbIX BblooKo3&serrueunx, 3KOJIoTI{IIecKI4 6erepe4Hsx

pa$nnupyrcql4x I4 MoALISI4IIupylo1qI4X cocTaBoB, o6ecnequBalolq[X BbIcoKyIo

cTaSI4nbHocTbIIoJIyI IaeMbIxpe3yJIbTaToB.XI4MI4qecKI4rcocTaB3TI4XsnrccoBB

ocHoBHoM cocrotrr r43 cMecfl conefi xnopl4AoB I4 Qropra4on' IIpu o6pa6orxe

MeTaJIJIa c Slroconr pa3pyuarcT oKcI4AIIyrc [IIeHKy B paolnaBe 14 ocBo6ox(AaloT

3axBaqeHHrrfi utvt anIoMI4HI4ft '

OltOcst, IICnoJIb3yeMbIe IIpI4 nl4Tbe aJII6MI4HIIx, MOIKH9 pa3Aenl4Tb Ha ABa

ocHoBHbIx Btlna- [oKpoBHLIe tz paQI4HI4pyIOqI4e. lIoKpoBHEIe - 3To cpaBHI4TeJIbHo

JrerKofIJIaBKI4e (pirrocU, KoTopEIe, tloKpblBat noBepxHocTr )KIIAKoro a-lrloMttll.ptfl' B

flpouecce JII4Tbfl 14 TpaHcIIopTI4poBKI4, 3aIIII4IqaIOT efo oT oKI',lCJIeHI4t'

PafruHupyrcUue Slrocu rpeAHa3nar{enbl AJIfl oqI4cTKI4 pacIIJIaBneHHoro

arrroMl4Hl4f or HeMera[rl4rrecKl4x 14 ra3oBbIX BKJIroqeHI4ft, a rarxe or [pl4Mecefi

IIIeJI OTIHbIX I4 IIIeI OqH 03 eM eJIbHLIX M eTaIIJIOB'

B Hacro,flIllee BpeMiI B JII4reftHoM npol43BoAcrBe OAO <TAnKo> AIIfl

OqrrCTKr{ TeXHUTIeCKOTO aJIIOMI4HI4-g, B OCHOBHOM, I'ICnOJIb3yIOT SlrOC,

r43foToBJr.[eMbrft Ha npeAlrpyrflTri{I I43 KpI'IOJIVTA 14IIOBapeHHOfi COII4. oAtruu ug

ocHoBHbrx HeAocTaTKOB 3TOrO snroca .flBJLfleTCfl I4CIIOJIb3OBaHITe B er.o

rrpoI43BoAcTBe (propracroro alIoMI4HI4{ 14 KpI4onI4Ta' KoTopble 3HaqI4TeJIbHo

yBeIrrqI4BaIoT ce6ecTouMocTr BbIIIycKaeMofo ilpo4yKTa' Kpotue Toro'

r4c[oJrb3yeTc.g Slroc, I{MnopTl4pyeMblfi I'I3 Poccuficrofi Oe4epaqrau' llo px4y

roKa3aTerrefr r4MropTHrrfi frIroc npeBocxoAl4r OIIrcc OAO <TAnKo>, oAHaKo ero

qeHa norrTr4 B 4 pa3aBbrrrre cTor4MocTu 3aBOACKOTO snrcca.

tr{cxoA.n I43 3Toro, I43yqeHple Bo3MoxcHocTI4 npoH3BoAcTBa cpaBHI4TeJIbHo

HeAopororo [oKpoBHo-pa$uHl4pyloqero $nrcca pI3 MecTuoro cblpb'tl I4 oTXoAoB

npoMbrrxJIeHHbIX IIpeA[pI4-f,TIIfi pecfly6lurra TaAxurracraH -f,Bi1f,eTcfl' aKmygnbHou

zudaqeil.



Ir,r.ffioe yr{acTr{e coucKarerq B [o[yr{eHI4I4 pe3yrlbTaroB HaytrHbrx

I4ccJIeAoBaHufr, usltoxe'Hblx B AllccepT aI\||\[, cocToI4T B flocTaHouce sa4auu, ee

peuIeHI , I I4 ' I IoAfoToBKeoI IbIToB' | ' |x I lpoBeAeHl{ I4 ,o6pa6orr<ei lo l ryqeHHblx

pe3ynl,TaTon,$oprrulyl lupoBKeBbIBoAoB,anpo6rapoBaHl4l{rrarousepeHll l{fxI4B

HaytlHbIX X(ypHaJrax'

pe3yJrbTaTOB upoeegEnnux uccJreAOBaHlrrr

Crenerr rAocToBepHocTI{pesyJrbrg|vD. . r - - .

f l .racceprawloHHaflpa6oraBbIIIo[HeHaHaAocTaToqHoBbIcoKoMHayqHoM

ypoB'e. 3ar<moqegr4fl rro padore r{ ocHoB'bre BbrBoAbr o6ocHosaHbr pa3nl4r{HbrMl4

,.r Mrr MeroAaMr{ I4ccJIeAoB attui't" a caMa

He3aBI4CI4MLIMI4 $usurco-xl4Ml{qecKl'rMl4 
M(!ru4orvru

Ar4ccepTarruoHHar{ 
pa6ora {B,,fleTo{ 3aKoHrreHHbrM, rtorl^qecKl^ o6ocnosa'HbrN4

HayqHbrM I4CCJIeAOBaHI4eM'

HogucHaIIIIpaKTIIqecKaf3HatIItrMocTbAIIccepTaIIIIoHHofipa6orrr

ycra'oeneHbr ocHoBHbre $u:raro-xuMuqecKrre 
xapaKTeptrcrt{Klr flpolreccoB

,,oflyqe'r^{ rroKpoBno-pa$uuupyrouero snroca us $ropracrbrx corefi 14 orxoAoB

urlaMoBbrx uonefi OAO <TaAxurocuM[poM)' Buqsneuu Qra$aro-xraMl4qecKue

flapaMeTpbr 14 TexHoJrorur uepepa6oTKrr rrrJraKa, o6pa'ayeMoro B MldKcepe IrocJIe

odpa6orr<ra Q'roca. flpe4'oxeHHbre cnoco6' coBMecTHofi nepepaSorr<ra MecTHbIX

MuHepanbHbIXpecypcoB,oTXoAoBIIIJIaMoBbIxnonefioAo<Ta4xurxuM[poM))14

sropco4epxalN4eoTXoAbIooo<TAnKoKeturara.it>>IIo3BoII{rcTiloIryail4Tr6onee

AocTyIIHbIitrrot<poerro-pasraurapyrorurafisnroc(Ar<rI4cIl6ITaHI4flllpullafae.rcr).

l lcxop.rI,I3llpoBe4€uurrxpacu€ror,cToI4MocTblloJryqeHHofosrrrocaua

o c H o B e $ t o p c o 4 e p x c a l l l l 4 x o T X o A o B o o o < T A r r K o K e t r l r a r c a l > > c y u e r o t v t
. 

rapa6o"'oft nnar' 14 cyrqecrByrour{x HaJroroB y 6,i! pa3 AerrreBlre r{MnopT'o.o

srrrocaoflP23,loctavlgeurrftooo<Ctpoft6uc>Poccuficr<oft@e,4epaul{I4.

I |eunocrbHayr lHb lxpa6orAoKTopaHrovr (PhD)coc : rourBToM, t ITo

ycraHoBrreHbr ocHoBHbre Qarropu, Brrr4.flro[rue Ha nepepa6orry xropcoAepx(alurrx

oTxoAoBoAo<TaAxraxxI4MIIpoM))raQropcoAepxaul{xoTxoAosooo<TArrKo

Keuraral>> B 3aBI4cI4MocTI4 oT pa3nl4qHblx Susraro-xr{Ml4rrecKr{x 
Qarropon'

I , IsyueusrTepMoAI4HaMI4qecKI4eIIpoqeccbl , I IpoTeKaIoIquef lpnI IoJryI IeHIIu

p a s u r r u p y r o u $ 4 X s r r r o c o e I 4 3 M e c T H o f o M I 4 H e p a J I b H o f o c b l p b q ] r 4 o T X o A o B



rrpeArrprrrrr4fi crpaHu. Paspa6oranbl rIpI4HIII4nI4aJIbHbIe rexHoJIorI4aIecKI{e cxeMbl

nepepa6orrra IrrJIaKoB lnreftnoro rpol43BoAcrBa OAO <TAnKo> c qenbrc

florryqeHr4.fl MerarrJrr4rrecKoro afiroMplHl{.fl 14 urasog0vtcoAepxalqero cblpb.u Ant

3JreKTpOnI43HOrO [pOI43BOACTBa.

flo.rrnora rl3roxceHfiq MarepllaJroB Aucceprallilu B

ony6rurcoBaHHblx,qoKTopaHrovr (PhD) 
'

pa6orax,

IIo reue [vccepra\rlkt orry6nuroBaHbl 14 crateft, I43 HI4x 3 cramu B

)r(ypHarrax, peKoMeHAoBaHHbrx BAK npra lIpesI4AeHTe Pecny6nuru Ta4xI,rKIrcraH,

u 11 c.rareft B MareprraJrax MexcAyHapoAHbIX v pecnydnuKaHcKl4x HayqHo-

lpaKTr4qecKrrx roHfrepeuqvfi, ronyqeH 1 uanufi rIareHT Pecrry6nraxn

Ta4xrarucraH Ha rzso6pereHrae J\b TI 784.

,{uccepraqrax Axrua4uoena I4.ru. <<Ouguro-x\tMl4r{ecKl4e ac[eKTr,I

pa":pa6orrr{ TexHOJrorlrH nonyqeun-a (pnrocoB I43 Mecrnoro Ml4HeparlbHoro cblpb.fl I,I

oTxoAoB [por43BoAcrBa)) peKoMeHAyeTc-fl K 3aIrII4Te Ha col4cKaurze yueHoft creuenv

AoKropa frulocoQrara (PhD) AoKrop ro crelll4arrbuocrl4 6D072000

XuNru.re cKa.f, TexHoJIorI4-fl H e opraHlrqe cKlrx B elue crB.

3arlroqeHrre nprrtrTo Ha paclrl4peHHoM 3aceAannrr r<a$e4psI upuxna4Hofr

xtr6r4rr Ta4xuxcroro Harlr4oHa[EHoro yHI4BepcLITera, flpororon ]lb1 or 20

aBrycra 2020 r. llpucyrcrBoBaJlo Ha 3aceAaHuu'. 47 'rer.

Pesylrraru roJlocoBaHr4.[: (3a)) - 47, <<nporI,IB)) -Her, (Bo3Aep]KaBIIII4xc"fl) -Her.

llpe4cegareJrb
3aceAaHuq, AeKaH XuMrlrrecKoro

Qarcynrrera THY, K.x.H., Lr.o. AoueHT @aftsvrro3o.qa 3.O.

Cenpetapb 3aceAaHl{fl,

K.X.H., AOIIeHT Epua*ra4oea C.I.

llo.{nucu K.x.H., u.o. AoueHra Oafisy

n K.x.H.. AoueHTa Epuaua4orol,t C.f . '/,
/,1

3aBeptrc
Haqamnur ynpaBneHl4s KaApaMu TasKlaer 3.lll.

tuffis* la.w-e-do


