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BeAyulefi opraHlr3arllru Ha AlrcceprarllroHrrylo pa6ory -fl rulaosa llapnusa
I

MaAauunoBur{a Ha TeMy: <Xnopnoe pa3iIoXeHLTe 6opoCznuKaTHbIX pyA

Ta.{xnrncraHa>), lpeAcraBlennofi Ha coucKanne yu€Hofi crenenu KaHAnAara

xr{MlrqecKrrx HayK no clequarrbHocrlr 02.00.01 - HeopmHuqecKas xr4Mr4fl.

Bop u ero coeAvrnenvrfl. ruupoKo ucnonb3yerct B MalrltlHocrpourelrHofi,

anuaqzonHofi n Apyrux orpacJr{x [poMbIIlneHHocrLI, a raKxe B cenbcKoM

xogsficrae.

I4g ecero unoroo6pasufl. o6racreit nplrMeHeHut 6opa 14 ero coeAuneHufi

BbrAeJrrrorcr nau6onee KpyrrHbre: aroMHa{ SHeprerLIKa, creKoJlbHoe

npou3BoAcrBo, rr3roroBJreHlre creKJroBonoKHa u Apyrl4x creKJlolroAo6nrx

MarepuzrJroB, Moroqux 14 or6elnnarolqux cpeAcrB, KaK MLIKpoyAo6peHus Als

pacreHult.

flpoH:no4crBo qucroro 6opa, a raKlre 6opnrx colefi us 6oparHblx pyA

rrpeArroJraraer pa3pa6omy rrplrHrlkTrrr{€ulbHo HoBbIx rexHoJlorliqecKklx cuoco6on,

raK KaK sQSerrznHaf, nepepa6orrca 6oparnrrx pyA c 6olrruuu coAepxaHLIeM

rpeunes€Ma IqenoqHblM H KHcJIoTHrIM clloco6auu He e$SercrlaBHa.

Paspa6 orKa paquonalrsofi TexHoJrorr4lr [epepa6 orru BbIcoKoKp eMHllcroro

6opnoro cbrpbr, [peAycMarplrBaroqzu ero pa3JIoxeHLIe c u3BJIeqeHpIeM IroJIe3HbIX

cocraBJgroqux Lr orAeJreHrre KpeMneg€uucroro ocrarKa, [peAcraBJlf,erct BecbMa

naxuofi , qTo LI rrpeAorrpeAenllJlo IIocTaHoBKy AaHHoro HccneA oBaHvlfl'.

Ha up e4u pvrfiTkrflx flpousno4crBeHHoro o6reAIau euur << Ta4)KIIKXHMITpoM>)

o6pa:yrorcs 6olrurlre KoruqecrBa xJropa. flpnueueHkle xJlopa Alrfl. rlonyr{eHllq

coeAr{HeHufi 6opa, alroMlrHr4s u xere3a I43 4an6ypuroB no3BoJILIT rlonfrllTb He

ToJrbKo 3Haquremnuft sKoHoMurrecrcufi e$Serr, Ho 14 pelrur sKoron{rlecKue

upo6nenau perl{oHa.

KouulercHoe HcrroJrb3oBaHne 6oparuux pyA rIo3BoJIpIT 3Haql4TerbHo

pacrur4pLtrb cbrpbeByro 6ny pecny6nnKll, JITIKBLIALIpoBaTb B cpe.{Hea3uarcKoM

peruoHe LrMeroulufica ge$nqur raKux TIeHHIIX rIpoAyKToB, KaK Koaryn-lHTbl Ant

oqr.rcrKlr BoAbr, 6ypa a Ap. Pa:pa6oma s$QexrraBHbIX xJIopHbIX cnoco6oe

nepepa6omra 6oparnrrx pyA 3Harrr,rreJrbHo paclxLTpplr cblpbeBylo 6ny Anr
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rrporr3BoAcrBa 6opnrrx coe.4rrHeHuia. [uccepralllloHHar pa6ora -f,rulaosa lI.M.

rrocBrrrleHa [3yrreHuro pa3noxeHnr 6opocunurarHofi 4an6ypraroeoft pyAbl v ero

KOHrIeHTpara xnopHblM CIIOCOOOM.

Crpvrcrvpauo6reuAucceprauun.'{uccepTallnf l 'cocTollTH3BBeAeHu.'I '

rp€x ocHoBHbrx rJraB, 3aKJrrorreHur, BIIBoAOB VT CrrracKa III4TnpOBanuofi

Jrlrreparypbr tr3 113 naurraeHoeaHrafi, Il3JIoxeHasa 103 clpauuqax KoMnbrcTepHoro

na6opa, BKlloqaer 24 pncynxa u 9 ra6nuq.

[uccepraq[oHHar pa6ora -flruN{osa n.M. cocrotlT I43 BBeAeHut, rp1x fJIaB'

BbrBoAoB, clrlcKa IIHTLIpoBaHnofi lnreparypbl.

3a1axr XJIopLIpoBaHVfl 4an6ypnronofi PYAU u ero KoHIIeHTpaTa, TaKXe oTpaxeHa

Ha;,.rHar H6BLBHa, [paKTr4qecKas 3HaqkIMocrb, rry6nuxaqkrv, a\po6a\vfl, pa6orrr u

ila.rHrrft BKnaA aBTopa.

B nepnofi r.rrane PaccMorPeHbI

Bo nnenenuu o6ocHonana aKTy€lJrbHocrb reMbl, c$optuylupoBaHbl IIenrI I4

r{Merouluect B nureparype AaHHbIe o

6opnrrx Mecropox4enurrx, xapaKTepl4crl{Ka MI,IHepaJIoB 11 cBoLIcrBa 3JIeMeHToB

IIIA lpyrrnbr, MeroAbr uepepa6orru MlrHepaJIbHbIX u 6opco4ep)Kallll4x PYA,

JrlrreparypHoro o6eopa cAenaHbr coorBercrByrorlr4e 3aKlloqeHtrfl pr o6ocrosaHue

uo nrr6opy reMbl Atrcceprarluonnofi pa6oru.

nN4erorcq pa3Jrr4rrHbre MeroAbr xnoplftpoBa}Jvrfl MkIHep€InbHbIx pyA:

Htr3KoTeMrleparypHoe XJIopupoBalvIe) XJIoplIAoBosroHo'IHrrfi npoqecc'

xJropr4poBail]rle B npucyTcTBr{tr BoccTaHoBLITeJIt, XJIOpUpOBaHVI9 B KI4UIqeM CJIOe I{

r.4. flpn xnopupoBalvkr 6oparHux pyA nerKo Mo)KHo nonyqlarb rp6xxnopucrrtit

6op BCl3 - qennrrfi rpoAyKr AJII xl,IMllqecrofr orpacnr.

XlopupoBaHLT e 6opocnlnKarHbrx pyA Ilenec oo 6p a:Ho BecrLI B rlpllcyr crBvrv

BOCCTAHOBIATCJI'.

O6pa6orxa 6oparnbrx pyA Mr4HepaIrbHbIMtI K?IcJIoraMV flBnflercf, rlpocrblM

cuoco6ou 11on1nleHplt 6oparnux npoAyKToB. Vxe Ha Ha'IanrHofi cTaALIvT

uepepa6omu rIoJIe3HbIe KoMIroHeHTbI rlepexoArr B pacrBop' vr B ocTarKe B

ocHoBHoM ocra€rcs rpeuHe:€u. KuclorHble MeroAbI B 3aBrIcI4MocrI4 or ycnonufi

o6pa6orxl{ f, BJItIorct ceJIeKTLIBHbIMll.

I4s n3Jro)KeHHoro B o6sope Jrr{Teparypbl Marepu€rna cJleAyer, qro

cor{cKareJrb -f,ruuon II.M. }rMeer AocraroqHo noJIHoe npeAcraBJIeH}Ie o

pn3fluqHbrx MeroAax ron1n{eHlrr 6oparnhlx pyA. AHzutus JII,IreparypHbIX AaHHbIx

rro3BoJ[IJr aBTOpy cAenaTb KoHKpeTHbre BbIBoAbr vr Ha HX OCHOBe KOppeKTupoBaTb

rlo craBJIe HHbIe 3atraT{'r4 LT c c JI eAO B AHkrfl '.

Bropaq rrana Ar{cceprarluonsofi pa6orrt -flrliluoea n.M. rocBtlrleHa

sKcrrepr{MeHT€urbHofi qacrr4. B nefi paccMorpeHbl MeroAkTKI4 gKclepI'IMeHTa I{
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KrrcJlorHoe pa3nox( enkre 4au6yputon

MeTOAbI rloJtrreHrrt xJIopLIAOB

Mecropox AeHLrs. Ar-Apxap TaAxurucraHa vr

sJreMeHroB IIIA lpyurlbl. Ha ocHoBe



xr{MurrecKoro aHaJrvrsa, xapaKTepucr?IKll 6opHoro cblpbf, n 6opHoro KoHIIeHTpara

MecropoxAeq:zfl, Ar-Apxap, uccJreAoBaHHble pa3nur{HblM}I MeroAaMI4 xI{MLIrIecKux

aH€Mu3oB. Onpe4eJreHbr xnMlrqecKllfi u uunepaJloruqecxuft cocraB LlcxoAHoro

6opuoro cbrpbr Lr ero KoHrIeHTpara, Lr3JIoxeHbI pe3ynbrarrr P(D u AT aH€IrIu3oB lI

rr oKa3 aHbr B ep oqrHo crlr rrp or eKalkrfl . p e aKIIuv xJI opup o B a]flIvrs gaw6y puto so ft PYlrt

r4 KoHIIeHTpryano I43MeHeHI4Io BeJII4IILIHbI sHeprllu fu66ca (AG).

florasaHrr BepoqTHocTkr rrpoTeKaHvrfl. peaKIII4I{ XJIopHoro pa3no)KeHKfl' rro

Lr3MeHeHLrro BeJrlrqrrHbr gHeprrrlr lu66ca (AG),crexlloMerpllrlecrufi pacuer

pe3yJrbrarbr xJropHoro pzt:nox(eHnfl r4cxoAHoro 6opnoro cblpbfl z ero KoHIIeHTpara

MecropoxtAeHllt Ar-Apxap.

flpz repepa6orKe 6opocunuKarHblx pyA xnopHblM MeroAoM

rrpeAycMarpuBaeTct noJIfreHLIe rpexxnoprlcToro 6opa c rocJleAyrcIquM

BbrAeneHuTeM u3 BCt3 pflAa USHH6IX IIpoAyKroB 11, B IIepByIo oqepeAb' 6opHofi

KrrcJrorbr, 6yprr u 6opnrrx yAo6peHl4r.

I4:yreno B3allMoAeficrsue 6opnofi PY,qrr c rasoo6pasurru xJIopoM u

ycraHoBJreHo BJrldtrHr{e pa3nurrHbrx fiapaMerpoB Ha I43BrerIeHI{e oKcI4Aa 6opa u

Apyfl{x KoMloHeHTOB.

fa:oo6pasnufi xnop Arrfl pa3noxeHrl.x 6opttofi PYAU lIcroJIb3oBaHbI B

pacqerHbrx Ao3rrpoBKax o6pasonanrar xJIopI{AoB €trIIoMLIHkTt, xeJle3a, 6opa u

xJropupoBaHnfl.4an6ypuroBoro KoHrIeHTpara Ao I{ [ocJle o6xura B 3aBI'IclIMocrI4

oT TeMIIepaTypbI, npoAon)KI4TeJIbHOCTI4 llpoqecca v KOHIIeHTpA\I4VI

BoccraHoBureJrf,. Onnparcr Ha pe3ynbrarbl rIpoBeAeHHbIX onbIToB, AJIf, xJlopHoro

pa3Jro)KeHrrf, KoHrIeHTpara c npeABapzreJIbHbIM o6xllrou peKoMeHAoBaHbI

cJreAyroque orrrLrMuurbHbre ycJroBHf,: reMrleparypa o6xnra - 950-980"C npu

Anr{reJrbHocrpr repMlrqecrofi o6pa6omu 60 rr,rran; pacxoA xnopa 300 vrn/rvrran;

npoAoJrxr{TeJrbHocrb xJropHoro p€r3JIoxeHI{{ - 60 MuH npl4 650"C; Ao3}IpoBaHI{e

yrnjfi - 100-125Yo ot crexuoMerpl{qecKoro pacqera.

,{ocrorepHocrb pe3yJrbraroB xlrMr{trecKltx aH€IJII43oB [oATBepx,{aer ITITpI{X-

[ocne xnopl4poBaHprfl, OopocraluKarHofo cblpbt Yr ero

Irl:yreHa KlrHerlrKa xJropripoB alvfl o6 oxxenHoro 6 opocranuKarHoro cblpbt

1a ero KoHrIeHTpara. VIccneAoBaHa 3aBucr4Mocrb norapuQua KoHcraHTbI cKopocrl4

Karlbrllu. YcranonleHo, lITo

cyIqecTBeHHo aKTI'tBlI3I'IpyIOTCf,.

xJroprrpoBaHue PYlu I{3yqeH B

rpoqecca xJlopl4poBalnufl, 60 uun

rpu repur,ruecrofi o6pa6orre MuHepaJIbI

Bnuxnue npeABapureJlbHoro o6xnra Ha

rrHrepBaJlax 400-800'C rpn AnllrenbHocrl{

B npr{cyr crBun BoccraHoBI4TeJIt. hccneAonaua

A[afpaMMa ocrarKa

KOHIIeHTpara.

rrporeKaHrdr xJropHolo pa3JroxeHr4f, o6oxxenuofi 6opocl{Jll{KarHoft pyAbl n ero
?



KoHrIeHTpaTa oT BeJIlIquHbI a6coruOrnofi o6paurofi reuuepaTypbl' Ocnosusatcr

Ha AaHHIIX pacrleroB nocrpoeH rpa$rK 3aBI{cI4MocrLI lgK or (1/T'103)'

npeAcTaBnf,Ioqufi co6ofi IIpf,Myrc JIuHlIIo, IIo HaKJIoHy KoTopofi paccquTaHa

BeJrLrqLrHa Kaxytqefict 3HepruLI aKTvrBar\nu (E) xJlopHoro pa3JIoXeHLIt

o6oxxenHoro 6opHoro cblpbfl (paoHar 15,22 r<.{2rc/ryronb) I{ e1.o KoHIIeHTpaTa'

paBH€uI 16,7 8 r,{xc/rvrolr.

Pa:pa6orana IlpuHrluilvaJrbnafl, TeXHOJIOIUqeCKaS cxeMa KOMIIJIEKCHOfi

nepepa6orKl4 6OpOCLIJITIKaTHbIX pyA.

Ha ocHoBaHI,Iu [poBeAEHHbIX oIIbIToB pa:}pA6OTAHA IIPIIHIII4TIr.AJIbHAS'

TeXHoJrOruaIecKat cxeMa KOMIIneKcHofi [epepa6oTKl'I 6OpOcunuKaTHbIX pyA

Mecropox(A e:avrfl. Ar-Apxap xJIopHLrM cnoco6oM'

Peaynsraru, [onf{eHHble AHccepTaHTOM IIyTeM yC[eIIIHoro peuIeHIIt

nocTaBJIeHHbIX 3aAaII, tBflf,toTcs HOBIIMII.BbIBoAbI cQopuylllpoBaHbl

apryMeHTl{poBaHo. OcnoeHrre rloJloxe:a:zrfl, [vccepTalllloHnoft pa6oTbl oTpaXeHbI B

aBropeQepaTe AI{ccepTaIII4lI, a oily6nkTKoBaHHble pa6orbl AeficTBureJlbHo

oTpaxanT ocHoBHoe coAep)KaHl4e AuccepTallut4. TeMa' coAepxaHue AI4ccepTaIII{I4

lr rroJr1rtleHHble pe3ynbTaTbl cooTBeTcTByrcT cIIequaJIbHocTI4 HeopraHnqecKofi

XT4MVIT4.

Buecre c reM rro Arrcceprarlr4oHHoft pa6ore -fruNrosa II-M. I'IMeIorc{

cJreAyloque 3aMell AHVI$'.

1. CneAoeano 6rt yHuOLTIIupoBaTb Ha3BaHI4e 6opco4epxaqefi PY.qu , r'K' B

oAHoM cJrfrae oHa Ha3blBaerctr <6opocunr4KurHafl' pyAD (nanpuuep' B Ha3BaHvre

Ar{cceprarl4vr), aB .{pyroM cryqae (qaH6ypl4roBat pyAD (Haupuvrep B BbIBoAax)'

2. Orono 40 % o6teua Ar{cCepTaIIIIOHHOfi pa6orbl COCraBJIter

nureparypHbrfi o6sop, rrro 3Harrr4reJrbHo rlpeBblluaer o6qelpplHtrble HopMbI. Ha

Haru B3fJrrA sTOMy C[oco6cTB€rJro o6cyx4eHue n]ITepaTypHblx AaHHbIX'

cBr3aHHbrx c cBoficrBaMr,r Apyrr,rx 3JIeMeHToB rloArpyrlrlbl 6opa (alrouuum,

lpn1rv1fl, V1g1;iLtfl. t4 TaJIIII41, 14 IftX COeAI'IHeHI4fi), KOTOp6IX HeO6t3aTeJIbHO 6rUO

paccMorperb B AaHHOfi ALICCepraIIrIoHHofi pa6ore'

3. B AI4ccepraULII4 yrBepxAaerct, qTo r€t3oo6pasnufi Xnop yBeII'IqI4BaeT

peaKrlrroHHyro cloco6nocrr pyrur. OAsaro He [peAcraBJIeH xuMlI3M peaJII{3aIIuI4

AaHHO|O rlpoqecca.

4. .{raccepraHr yrBep)KAaer, qro npeABapvTenbHblfi O6Xnr PYlu

corrpoBo)K1aeTcs. o6pasOnanueu HoBbIx coeAnHeHl{ft' KOTopbIe npotBnteT

Jrfruryro peaKrlrroHrryro croco6nocrr rreM pyAa, Ho Irpll sroM crpyKTypa pyAbl He

MeHf,eTcf,. Ha HaIu B3IJIf,A B AaHHoM yTBepxAeHLIe cyqecTByeT

HecorJracoBaHHocrb, T.K. o6pasonaHue HoBbIX coeAI4HeHIifi JIorI.r{Ho A.JIXHO

conpoBox AaT c fl, I43MeHeHI4eM Kpucralnl4qecKofi crpyxrypbl I{cxoAHofi PYpl'



5. B BbIBoAax

qenecoo6pa3Hocrl4

6opocnnur<arnofi PYau.

oTcyTcTByeT oI{eHKI4 SKOJIOIUqecKOLI vr

rrpLrMeHeHI4-u [peAnox(enHofi cxeMbl

gKoHoMI{qecrofi

nepepa6orru

6. B rexcTe ALIccepTaI\vIvr u anrope$epaTa BcTpeqaloTcf, IpaMMaTIIIIecKuIe I4

TexHurlecxue oqra6rn.

OAIraro BO3HLIKIIIqg 3aMetlaHu{ HHCKOJI6K9 He yM€rUIoT AOSTSI4HCTBa

BbrnoJrHeHsnofi pa6orrr. ',{nccepraqvo]H]Ha'_ pa6ora -flrzuona fI.M. [peAcraBJlter

co6ofi 3aBeplueHHoe Haf{Hoe I4ccJIeAoBaHvIe, a rron) {eHHhIe p*ynbTaTbl,

HecoMHeHHO, AOCTOBepHbI, LIMeIOT TeopeTuqecKoe u upaKTlltIeCKOe 3HarIeHUe'

IIo cnoe*y .ba"pxaHnrc u o6rdvry AlIccepraIIrIoHH€uI pa6ora -flrnMosa

flapnusa MaAaunsoBurra Ha reMy: <Xnopnoe puBJIoxeHLIe 6opoculltKarHblx pyA

TaAxuxucTaHa), orBerraer Kpr4reprf,M rryHKTOs 9-14 flo;toNenzq o roptAKe

lpprgylKA e:nv1s. yu€nrrx creuenefi' yTBepXAeHHoro lIocranOuIeHIIeM

flpannrenbcrBa P(D or 24 ceurr6pr 20L3 I. Ns 842, rpeAbtBnteMblM K

KaHA[AaTcKrrM AIIcCepTaIIvIflM, A ed aBTop 3acny)Kl4BaeT IIpI4Cyx(AeHHfl' eMy

yr6nofi crerreHr4 KaH.ryrAara xlrMllrlecKlrx HayK, rlo cneqnailbHocrl4 02.00.01-

HeopraHl,IqecK€rr xvMnfl..

Ors6s o6cyx4dn Ha 3aceAaHrae raSe4pu o6rqefi n neopraHnqecKoit'xuttruu

Sarylrrera xvrvruu TaAxurcKoro rocyAapcrBeHHofo rleAarorl4rlecKoro

yHr4Bepcklrera uM. C.AfiHra (18) LIK)Hf, 2015 r., tlporoKon J\b 1l

A4pec: 734003, r.,{yruan6€, trP. Pygaru 12I' TalxIErcrufi rocyAapcrneHnrrfi

,raAu.or".Iecrufi yHI4BepcI4TeTe I4M. Calpr'r4luna Afi H 14' xv16v1qlecrufi Sarynrrer'
E-mail: t mail.ru ren:224-13-83.
3ane4yrorqnfi xaQegPofi
<O6rqas u HeopraH uqecKas' xI4MI4I4))'
TaAxurcKoro rocyAapcrBeHHoro neAaron4qecKoro
yHr4Bepcurera uu.C. Afiun

n.x.H.no cileIII4aJIbHocrI4 02.00.0 1. -

HeoprauuqecKafl xLIMrIt, upo$eccop

AorIeHr r<aSe4pu <O6qas u HeopraHkrqecKas'
XLTMI,II4>) Ta4XUrcCKOro roCyAapCTBeHHOrO neAaf OrI4qecKOrO

yHuBepcurera nu.C.AfiHu, K.x.H. rlo

creuutulbHocrl,I 02.00.04 - SraauuecKaq xLIMut, AoIIeHr

floAuracr upo$eccoPa Corurena o Cornenn'Ia

ArsaNaa @osunonuqa 3aBe
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