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o$nqualrHoro ounoHeHr a Ha nvaaeprar{i4oHHyrc pa6ory Eapotona Asuvt4xona Ma-

xMyAoBr4qa Ha reMy: <@zslrKo-xnMr4r{ecKl4e I,I TexHoJlorl4qecKue ocHoBbI nepepa6or-

nu 6opocr4Jrr4KarHbrx py,q MeroAoM cIIeKaHIzIfl c xnopu,{aM}I Harpus' vr KaJIbTII4D)'

rrpeAcraBJregHyro Ha colrcKalrrvre yuduofi ereIIeHIr KaHAI4Aara rexHI4rIecKI4x HayK uo

creqla arlbHo crtl 02. 0 0 . 04 - $usu're ctc afl' xr4uvrfl'

ArcryalrHocrb. Paseurue npoMbrrxneHHoro noreHIII,I€LJra Pecuy6nut<uTayxu'

Kr{craH 14 ero reMrrbr recHo cBfl3aHbl c pocroM norpe6nocrefi Marepl4ztilbHo-

cbrpbeBbrx pecypcoB, B qacrHocrrr, ablpbq Ant [pou3BoAcrBa aJrroMI4HI4x n 6opa.

Bopnrre [poAyKTbr rn]rpoKo r4anoJrb3yrorefl B MaIrII4HocrpoI{TeJIrnoft, anrzaqnonnoft,

MeAurllrHcr<oft u Apyn4x orpacnf,x rrpoMbllrrneHHocrl4, B ceJlbcKolr xogsficrne.

floerorvry paspa6orr<a parp4oHamnofi TexHoJIorIaI,I nepepa6offiu 6opoculurar-

Hbrx py,4 MeTo.4oM cIIeKaHILTI C XJrOpr4AaMH HaTprrfl. v KaJrbIIlIfl C r{3BiIetIeHI4eM IIOJIe3-

Hb1a cocraBuroqux npe,qcraBirrercfl BeabMa naxuofi, qro I4 npeAorlpeAeJlnno IIo-

craHoBKy AaHHOro r4ccneAoB aHwfl"

KouulercHoe r4crroJrb3oBaHr4e Ooparurx pyA no3BoJII4T 3HarIrITeJIbHo pacuu-

pprrb cbrpbeByro 6a:y pecrry6nuru, nI{KBI4AI,IpoBarb n Cpe4uea3l'IarcKoM perl4oHe

"*.norq"frcr 

-4e$IaqI4T 
TaKI4X IIeHHbIX IIpOAyKroB, KaK auiu4pra4a 66pa, 6opnrrx

y4o6penraft , ueP6oP ara Harqr4n,

Hr4Tpara 6opa n AP.PasPa6orxa

6opa AJII oMaJleft, eueproeMKllx BeIrIecrB, KapoI4Aa I4

a$$exrnnurrx OopocI4iII'IKarHbIX py,{ Mero,qoM clre-

Kap17fl c xJroprrAaMr{ Harpufl. u Kurbr{r4{ MeorHrrx OoparHblx pyA ,qaer nosuoxHocrb

3HarrureJrbHo pacuraprrrb cbrpbeByro 6 asy axx npol43Bo.{crna 6opnblx coeArlnenuft .

Crpyrcrypa, coAeplnaHl{ e u o 6r ena Arrcceprarlrl u

flracceprauvou:nafl pa6ora Baporona Asuxa,qxoua MaxuyAoBI'Iqa cocrollT I43

.rerrrpex rJraB, BBeAeHr{s, Jrl4TeparypHofo o6sopa, Mero,qHKI4 3KcrIepHMeHTa I{ XI4M}I-

qecKoro a1aJryrsa pa3JroxceHraa 6opocr4JrpiKarHblx pyA xnopl4AaMu r:.arpvrfr' H Karlbqru{'

rrpeAcraBr.rrer co6oft pyKorn4cb, r{3Jro)KeHHy}o Ha 101 crpaHlllle KoMrlblorepHoro

n-a6opa, BKrrorraer 14 ra6tmu, 44 pucyHKa, a raKx(e crrcoK Jll4reparypbl I43 110 uc-

TOqHUKOB.

Bo nneAenuu o6ocHoBaHa aKTyanbHocrb reMr,I, cSopltylllpoBaHbl rIeJIb Yr 3a4a-

qvr Ar4caeprarl?roHHofi pa6orsr, orpaxeHa HayrlHafl 14 [paKTl,rqecKat ee 3Harll4Mocrb.

B uepnofi rJraBe AaH Jrurepa'rypnrrfr o6:op aoe"uuHeHuit 6opa 14 I4x rpI4MeHeHI4fl

B pasjrr4qHrx o6nacrf,x rrpoMbrrxJreHHo crkr vr cerrbaKoro xossfrcrea. Paccuarpl4Baror-

cs cBoficrea 6opa u 6opnrrx coe,qr,rHeHuit, araKxe I{3BecrHbIe cuoco6u nepepa6orr<u



6opnoro cblpbt - KrIcJIorHoe r4 xJropHoe pa3JroxeHue 6opoczJrraKarHbrx py.q, qeroq-
HZUr repepa6offia r4 crreKareJrbHbre cnoco6u uepepa6orKr4,qaHHbx pya.

Bropaa ruIaBa nocBtlrleHa I'I3yqeHuro xraMr,rqecKoro r,r MuHepaJrorr4qecKoro co-
craBoB 6opocunuKarHblx pyA, a raKxe npoBeAeHr4ro r,rccJreAoBasuit MeroAaME
POA, ATA I4 TepMoAI4HaMZrIecKoMy aHiurr43y BepoflTHbrx rrporeKarorqkrx npoqeccoB
lrpz cneKaHrau 6opocr4irr4KarHbrx pyl c xnopr4AaMu Harpr,r fl. kr Kurbrlvs*

B rperueft ulaBe I43JIo)KeHbI pe3yJrbrarbr HccJreAoBaHLrfl crreKareJrbHoro cnoco-
6a uepepa6omu 6opocI4JInKarHbIX pyA Ta4xrarucraHa c xJropcoAeplxarr{uMu pea-
reHTaMI{. PaccnaorpeHa nepepa6orra ncxoAHbrx pyA u r4x KoHrIeHTparoB c CaCI2 n
NaCl. Irlsyrena KLIHeTI4Ka rrpoqecca corqHoKrrcJrorHoro pa3Jroxeurax cnera ucxo4nofi
6opocunuraruofi pyAbr a xnopr4AaMr{ KaJrbrllzrfr Lr :rrarpufl,

B 'rerneproft mane npI4BeAeHbI pe3ynbrarbr HccJreAoBaruwfi uo pa3pa6ome
rIpI{HIrI4nHa[bHbIX TexHoJloruqecKr,lx cxeM nepepa6omn 6opocnJrrrKarHbrx pyA Me-
TOAOM CrreKaHnfl C XJrOprrAaMr{ K€rrrbrlnf 14 Hutpr4fl.

HayuHan HoBH3Ha I{ [paKTrrqecKas 3HarrrrMocu pa6oru
- Paspa6oraHbl $rasnro-xl{MlaqecKl4e ocHoBbr rexHoJrorr,rr4 nepepa6orru 6opar-

HrIX pyA Lr Hx KoHueHTparoB cleKareJrbHbrM MeroAoM c r4cnoJrb3oBaHr4eM NaCl u
CaCl2 r4 rocneAyroqeM Kr4cJroTHoft o6pa6oricofi cnexa;

- LIccJIe.qoBaHa KI{HerIrKa Ilpoqecca pa3JroxeHux o6o4xennoft r,r geo6oxxdn-
nofi 6opnofi pygrr MeroAoM crleKaHu-rr c NaCl u CaCI2 ra o6pa6oma cu€rca Kr.rcJror-
HbrM c[ocoooM;

- yCTaHOBJIeH OIITLIMaJIbHbIe napaMeTpbl AJI' IIpOqeCCa CIIeKaHHt B 3aBIICLIMO-

cTpl oT TeMlepaTypHoro pelKI{Ma Anl4TenbHocTrr npoqecca 14 cooTHorrreHr4r peareH-
TOB;

- [peACTaBJIeHa npLIHUI,I[I4uIbHafr TexHoJloruqecKat cxeMa no nepepa6ome
6opnoro cbrpbt c I4cIIoJIb3oBaHHeM NaCl u CaCI2 crreKareJrbHbrM cnoco6oNa r4 [oJry-
qeH Harlraonalrnrrfi rrareHT n a uso 6p ereHr,re.

CreneHr o6ocnosaHHocrlr rr AocroBepHocrr{ ocHoBHbrx p$yJrbraroB [r pe-
KoMeHAarIuft o cQopMyJrrr poBaHHbrx B Ar{cceprarlrrrr

flony.rennbre aBTopoM pe3yJlbrarbr He Bbr3blBaror coMHeHvtit, rax KaK r{3yqeH

TepMoAHHaMpIqecKI,Iit auattws Bo3MoxHo crr4 npor e]KaiF.Hfl npoqeccoB rrpr4 cleKaHr4tl

6opocunzKarHbrx pyA c xJIopI4AoM KaJrbrlr4.rr; onpeAeneHbr cocraB n Susuro-
xI4MlIqecKIae csoficrBa plcxoAHblx Marepr4€uroB r,r loryqeHHbrx B xo.qe r4x [epepa6or-
Ku KoHeqHbIX npoAyKToB c rrpr4MeHenrleM $u:rarco-xr4MkrqecKr,rx MeroAoB alurvrga.

Jluqnoe yqacrr{e aBTopa 3aKrroqaercf, B HaxoxAeHr,ru crrocolov pt perueHr4Lr

locraBJreHHbIX 3a4aq, npnMeHeHr4r4 3KcrreprrMeHTaJrbHbrx 14 pacuernux MeToAoB Ars
AocrpIXeHI4-a HaMeqenuoft r{eJrr{, o6pa6orxe, alaJrur3e et o6o6qeH}rr4 rroJrfreHHhrx
gKcIrepI4MeHT€uIbHbrx u pacvenrbrx pe3ynbraToB pa6orur, TaKlKe ux ny6tuKarllrr4.
OopnrynrapoBKe I4 cocraBJleHuvr ocHoBHbrx [oJro]KeHr4fr u rrrnogoB ArrcceprarJvrvr.



Pearusaqr{fl pe3yJrbraroB rrccJreAoBana.uit no3BoJrraT 3HaalLITeJIbHo pacuprptrrb
cbrpbeByro 6asy pecny6nurcu, irr,rKBr.rAr4poBarb n Cpe.uuea3rrarcKoM peI'HoHe uMero-

a\ufr,cs.4eSraqur raKrlx rdeHHbrx npoAyKroB, KaK aHrlrAplrAa 6opa,6opnrx y4o6pe-
nufi , nep6opara :rra[rpufi, 6opa AJII oMaJrefi , eneproeMKux BeIrIecrB, xap6uga v Hvrrpa-
ra oopa u AP.

flo.rryueHnbre ArrccepraHToM ocHoBHbre pe3ynbrarbl rlpotunld xopomylo alpo-
6aqprro Ha MexAyHapoAHbrx v pecuy6nraKancKr{x ceMuHapax v HayqHo-

npaKTuqecKr4x ron$epenqunx. flo rerue Ar4cceprallrzn ouy6ru,IKoBaHo 15 pa6or, n
ToM rrprcJre 10 crarefi n xypHaJrax, peKoMeHAoBaHHbrx BAK MunucrepcrBa o6pa:o-
BaHvfl kr HayKu Poccuficrofi Oe4eparJurvr, a rarcKe B Marepuatax 3 MexAyHapoAHbIX

ronSepenqraft , uwrero rcs 2 nareHTa Pecuy6nnxz Ta4xuKr4craH na uso6pereHl{e.
Taruu o6pasovr, npeAcraBJreuHa.fl Ar4cceprarlnoHHafl. pa6ora Faporona Asu\a-

Axoua MaxnaygoBuqa.flBJr.flercr 3aKoHqeHuoft nay.rHo-r4ccJreAoBareJlbcxofi pa6orofi u
BHocrrr onpe,qereuurrfi BKJTaA B pacuupenr4e crrprenoft 6asrr Anr npol43BoAcrBa

6opnrx coe4unenuft.
Odrqaq orIeHKa pa6orrr. fracceprarlr4oHHas pa6ora Baporona Asutu,qxoHa

MaxvryAoBlrqa f,BJr.rrercr 3aKoHrreHnoft nayuHo-rzgcJreAoBareJrbcKofi pa6otoft, nrtuon-

HeHa Ha BbrcoKoM gKcrrepr4MeHTurJrbHoM ypoBHe, r,r3yqeH TepMoAl4HaMl4qecxuit anwtug

Bepo{THbrx nporeKaroqr{x rpoqeccoB npu crreKalLrr 5opocwruKarHblx pyry c xJropl4-

AoM KaJrbqraa. OnpeAeneHbr uau6olee par{voH€LnbHbre rapaMerpbl pa3noxeuus o6o-

xx€nnoft u neo6oxNdnnoft 6opnofi pyarr MeroAoM cIreKaH?It c NaCl u CaCIz u o6-

pa6orru cn€ra Kr4cJrorHbrrra cuoco6ovr. Paspa6oraurt np?IHIInnI4aJrbHbIe rexHoJlorla-

rrecKue cxeMbr nepepa6oucu 6opatroro abrpb{ I,I ero KoHIIeHTpara MeroAoM crleKa-

H],afl Q NaCl U CaCl2, a raKxe rrpHBe,4eHa cpaBHr4TeJrbHa.fl orIeHKa cneKaHl4t 6opnoro

cbrpbfl c H3BecrH{KoM n coAoft.

CooreercrBue anropeQepara ocHoBHoMy coAeplr(aHl{ro Aucceprallru rI
coorBercrBr{e Ar{cceprarl[u 3arBJTeHH off cnequaJrbHo crl{ tI orpacJrl{ HayK

ArropeSepar aAeKBarHo orpaxaer ocHoBHoe coAep)KaHl{e .ql4ccepralluu.
Crpyr<rypa, coAepxanr4q a raKxe oQopvrneHr4e crrr4cKa rJvrrupyeuoft Jll4reparypbl

coorBercrByror |OCT P 7.0.II-201I <Cnc'reua craHAaproB no uH$oprraaquu,

lulnuoreqHoMy 14 prsryarerrbcKoMy AeJry. ,{izccep'raqvrfl u aBTopeSepar Auaceprarrur4.
Crpyrryp a u upaBr4ra o$opna rrennfl, -M.: Cras4aprnn$opwr, 20L2>>.

,{uccepraqvoHHafl, pa6ora Baporona A.M. coorBercrByer rlacnopry clreql4€ulb-

Hocrr4 02.00.04 - QusrzuecKa.fl xuMrls. Peurenubre 3aAaql4 I4 rIoJIfreHHbIe pe3ynbrarbl

Ar,rccep{arlkrr4 orHocfrTafl,KrryHKTaM 3,5,11 nacnopra eroft crIeIII4€uIbHocrI4.



HeAocrarKu Al{cceprallr{oHHoft pa6orut

cleAyer oTMeTr4Tb, rrTo BbrnoJIHeHHa.fl I4CCJIe.qOBaTeIIbcxax pa6oTa He JIll[IeHa

HeKOTOpbIX HeAOCTaTKOB' KOTOpbre 6rtnu 3aMeqeHbr B npoqecce o3HaKOMleHI4-s C aB-

ropeseparoM I4 Al4ccepraltrneft. K sTHM HeAocrarKaM orHoafiTcfli

1. Ha crpanuqe 5 anrOpesepaTa aBTop yKa3bIBaeT, rITo AI4ccepTaIIvIoHHafl pa6ora

rrpeAcTaBnser co6oft pyrouucb, LI3JIoXeHHyIo Ha 101 cTpaHuIIe KoMIIbIoTepHo-

ro na6opa , a Ekr1cepTarlrroHH ax pa6ora ?I3IIOXeHa na 103 cTpaHI4IIaX KOMIIIIO-

TepHoro na6oPa, He [oHflTHo.

AnrOpotu B JIIITepaTypnou o6sope He npI4BeAeHo 3aKIIOqeHI'Ie JI?ITepaTypHorO

o6sopa.

Ha crpaHuqe 30 AuccepTalluu aBTop yKa3bIBaIoT, r{To AJIfl olrpeAeJleHnfl Oopa

HaMII paspa6oraH MeToA AHaJTvIsa, a B AI4cCepTaIIuI4 He IIp?IBeAeHa yKaSaHHafl

MeTOAUKa AHUrV3a.

Ha pucynxax 2,3;2,4;2,5 u 2,6 gnx peHrrcHorpaMM, Koropble npvBeAeHbr B

Alrcceprallll v\ He orpaxdri Macllrrao peHTf eH orp aMM'

Anropovr [oJryqeHue rllrxTbl, CUdra ra rn€p4ofo ocTaTKa nocJle KUoJIOTHOTO

pa3JroxeHr4e He IIoATBepXAeHo peHTfeHoSasoerrl'r H AepI4BaToIpa$IlrIeCKlIM

MeroAaMI4 aHaJIU3a.

AntOpOrvr He IIpI4BeAeH XI4MI4qeCxufr cOcTaB TBepAOTO OcTaTKa noCJIe KIICJIOT-

HO|O pa3JIOXeHI4t.

Ha crpauwrc 52 AI,IccepraIIYIr4 vI3 pllcyuKa 3,4 nuguo, IIro npl'I KoHIIeHrpaqIlI4

KlrcJrOTbI, paenofi -20o , cTeneHb u3B;rerleHut OKoI{AoB ?I3 pyAbl yBenuquBaeT-

Cfl, AOCTI4TaiI MaKcI4MaJIbHbIX 3HarIeHI4fi. flp" noBbIIueHI4?r KoHIIeHTpaqllu Co-

ISHOft Kr4CJrOTbr oTerleHb I43BJIer{eHIIs IIOJIe3HbIX KOMnOHeHTOB yMeHbIIIaeTc.s'

O.{naro aBTop He Aaer o6tsurenl4e 3ToMy npoqeccy'

Anrop oTMeqaeT, rrTo a paspa6otalrHofi npI4HIII4IIHal'roft TexHoJIOfUaIecKofi

cxeMe uepepa6orKl4 6opocI4iII4KarHbIX pyA Mero.{oM cIIeKaHI4t c NaCl u CaCL2

OCHOBH6IM4I CTaAvIfiMI4 tBJIflIOTCfl: cIIeKaHI'Ie upra 800-850oC, ?I3MeJIbqeHHe py-

Abr, coJr.rrHoK?ranoTHoe pa3JroxeHlle? sranppauufl IIyJIbnbI, KpI4CTZgIJII13aWfl

6opuofi KHcJIorbI, pa3AeJreHkre kr cyIrIKa. oAnaxo .4I4CCepraHT He TIpLIBOATIT 
'

TexHo JI O f I4qe c KI'IX II ap aMeTp o B np oq e c c a cylx KI4 lI KpI4 CTZUI IM AI\LIL4'

omae.reHHbre HeAocrarKrr He yMan.flror HayqHofi v npaKTvrirecKofi rleHHocrla, 14

He cHr46aroT aKTyaIIbHocTII BbIIIoJIHeHnoft AuccepTaUl4oHnofi pa6oru' flonyreHHble

pe3yJIbTaTbI oTpaXeHbI B aBTopcKI4X HaytIHbIx ny6rrraxaIJtlflx' AnropeSepaT BIIoJIHe

oTpagaeT vAekIId BbIBOAII, npI4Be.qeHHbI e B AI{c cepTaqu ossoft pa6ore'

2.

3.

4.

5.

6.

7.

8.



3an"rrroqeHue

,{nccepraquoHHyro pa6ory Eaporona A. M. cqr{raro 3aKoHr{eHnofi nayrrro-
I4ccJreAoBarelrcroft pa6oroft, nuocxrqefi onpeAeJrennrrfi BKJTaA n Sra:u.recKyro xr4-

MI4IO.

Eonruroft gKcrIepI4MeHTaJIbHbrfi nrareprz ar v reoperr4rrecKr4e BbrBoAbr, rrpeA-
craBJIeHHbIe B pa6ore, A€tror ocHoBaHr4e, qro Alrcceprar{r4oHHar pa6ora Faporona
Aszrvr4xoua MaxrvryAoBuqa Ha reMy: <@usraKo-xr{Mr4qecKr4e r{ TexHororuqecKr{e oc-
HoBbI uepepa6orrn 6opocI4JILIKarHbIX pyA MeroAoM crreKaHr,r{ c xnopr4Aavt:a :rrurpufl
I4 K€LrIbIIrI$) coorBercrByer rpe6oeanurM rryHKron 9-14lloloxesr4e o noprAKe rrplr-
cyxAeHl4fl fIeHbIX creneHeft, yrBepxAenHofo llocralronJreHneM flpanvrelrcrea P@
or 24 cenra6px 2013 Jt842, a ee anrop Faporoe AsnrvrAxon Maxrvry4oBr4q Aocror.rH
upllcyxAenur yuenoft creIIeHl,I KaHAr,rAara rexHr4qecKax HayK rro cneqr4zrJrbHocrpl
02.00 .A4 - Srasnuec Kafl" xurMprfl .

O$nqna.nrnufi orroHeHT,
AOKTOp TexHprqeoKrdx HayK,
ruasHblfi nay.*6rfi corpyAHI'IK

f ocy,qap crBeHHoro frpe)KAeHr4q
<Hayuno-rrc cJreAoBarenr crcprfi

Lr HCTr{ryT MeTaJrJrypf r,ru ))

f ocy4apcrBeHHoro yHr4rapHoro

flpeArrpr4mux <<Ta,4xr4KcKaq Pysuen ANypa
Paxlr\anasapoBr4qAmona

Ta4xuxvcrau,
f. ,17,
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