
OT3bIB
oOuquarbHoro orrroHeHTa Ha Ar{cceprarlrroHHyro paOory

Taraena Anzarc6apa rry;roroBl{qa Ha TeMy: <<@H:nrco-xrrMr{qecKrre ocHoBbr
nepepa6orrcu dopoclrJrrlKarHblx pyA cMecbro Mr{HepaJrbHbrx KrrcJror rr

crleKaHI{€M)), IIpeAcraBJreHHyIo Ha col{cKaHI{e yvdHofi crerreHr{ KaHAr{Aara
xrIMlIqecKHX HayK rlo c[equaJrbHocrn 1,4.4- @u:I|.tecKaf xuurr/lf

Arcrya'rrrHocrb n:6pauHofi TeMbr. conpe^aeHHoe pa3Burkre HayKr{,
TeXHZKI4 u xzMz'Iecxofi TexHonorLIH craBI{T' 3araqy coBeprlreHcrBoBaHLr.s
cyilIecrBylotlll4x' pa:pa6orxy HoBbIX t4HHoBarlr4oHHbrx rexnororr,rfr,
cloco6crBylolrlHx pellleHl4ro aaNuofi n aKTyunuofi npo6nerrarr. B srou rrJraHe
oco6rrft I4Hrepec [peAcraBJlfler uepepa6orr<a MecrHhrx 6opocunaKarHbrx pyA
Me cropolK AeHLrfl, Arc-Ap xap (ua llaunpe) pecny6 rTuKu TaANara craH.

B cBfl3r4 c r'3Jro)KeHHbrM, A'cceprau'oHHas pa6ora Taraeea A.[.,
nocBf,ueHHa's HcciIeAoBaH14rO upoueccoB, rrporeKarour4x fipa pa3Jro)KeHr4rr
oopocanrzKarHbrx pyl co cMecbro asorHofi 14 corsHofi Kr4cJror, c <<qapcxofr
eo4rofi>>' a TaKXe paspa6orr<a ocHoB pa3Jior{eHr4.fl 6opocznaKarHoro cbrpb.s
cIIeKareJIbHbrM cnoco6ov c yqacTl4evr Sropra4 a aurpLrfl,f,BJr{erc.fl aKTyaJrbHofi, rar
B TeOpeTurIecKoM, TaK

KounnerccHoe

I4 B IIpaKTI4r{eCKOM OTHOIXeHI4LI.

I4CIION'3OBAHI4E oOPATHTX PYA IIO3BOJIHT 3HA.{HTCJI'HO

pyKonr4cb,

pacyHKOB,

paclJtupurb cblpbeBylo 6asy pecny6tuxvr, JII4KBHAr4poBarb n Cpe4Hea3r4arcKoM
PCfT4OHC I4MCIOilIVfiCX 4CSHIII{T TAKHX qEHH'IX TIPOAYKTOB, KAK AHfI4APHI A 6OPA,
oopnlrx Ylo6penrafi, nep6op ara HaTpHr, lopaAJr.rr sMaJreft, sueproeMKr4x BeqecrB,
xap1uga u Hr4rpara 6opa n W.

Crpyrcrypa, coAep?r(a H He u o.riru A r,r ccepra rIU rr

fluccepr aIIHoHHa-fl p a6 ora Taraesa Atuaxl apa llynoro Burra BKrror{aer rpz
fJIaBbr, BBeAeHAe, nr4Teparypurrfi o6:op, [peAcTaBJrf,er co60ft
r43nox{eHHyro Ha 129 crpau,qax KoMrrbrorepHofo ua60pa, erilrcqaer 46
2l raltwry a 110 nzreparypHbrx r4croqHr4*a 14 rp'JroxeH''r.
ocHosHrre coAepx{aH}re pa6orrr H3noxeHo e rpex rnaBax.

B uepnofi ruase paccMarpr4Barorc-f, HMeroilrr4ec-rr B nr4Teparype AaHHbre o
KHcJIOTHbIX H cneKarenbHblx cnoco6ax nepepa6omu 6opocr4Jrr{KarHofo cbrpb x. Ha
ocHoBaHI4rI 3Toro HaMerIeHbI HarlpaBn eHVfl co6crneuHbrx r4ccJreronauzfi. B srofi
rJIaBe aBTopoM AaH cpaBHHTeJIbHbfi auanus nepepa6orxv 6opocr,rJrr,rKarHhrx pyA



pa3nur{HblMl4 MI4HepanbHbIMkr Kr{cJroraMrr u yKcycHofi Kr,rcJloroft pr yAar{Ho

nuOpana o6racrr uepepa6omra 6opocuJrnKarHoro cbrpb.rr.

Bropas rrlasa rrocBf,uleHa E3yr{eHr4ro xr4Mr4r{ecKofo H MnHeprlnofrrrrecKoro

cocraBoB 6opocnnuraruofi pyrur c rroMorrlbro P@A u xnMr4r{ecKr4x MeroAoB

alJ'aJru3a, npoue4€u ATA 6opocunuxaruofi pyasr. B grofi rJraBe raKxe rrpt4BoAr4rcf,

crexHoMerpl4r{ecKHft pac.r€r o6pasonaHnr coJrefi aruouuHrafl, KaJrb r\r4fl u xeJre3a,

AaH TepMoluHaNau.recxHfi aHarl3 [poueccoe, flporeKa]oqux npu KHcJrorHoM

pa3JIo)KeHI4I4, a TaoKe paccqr4TaHbr MarepuaJrbHbre 6alaHctr pa3noxeHr4q

6opocunnxaruofi pylrr KncJrorHbrMr.r peareHTaMA 14 ( rlapcKofi no4xoft>.

Cauofi saxHofi qacrblo Al4cceprarlLrr flBJrfl,ercfl Tperb-f, rJraBa, rAe rrorpo6Ho
I43yrIeHbI KHcJIorHbIe u crracaremsrrfi cuocoOu pa3nox{eHzx 6opocr4Jrr4KarHofo

cblpbt B IxLIpOI(OM AI4ana3OHe pa3nr,rr{Hbrx rexHoJrofHirecKr4x rrapaMerpoB:

TeMneparYPbI, npoAonx{I{TeJIbHOCTr4 npoqecca, coorHollreHH.fl peafeHTo" u Ap.
Hafi Ae Hu o nrl4 M€LJIbHbIe yc JIoBI4 { rrpoB e AeHvrfl rrp o qe c c a pasnox{ eH Lrfl vrcxo ;tuoit u
o6oNxennofi 6opocl4nnKarHofi pyarr <qapcxofi eo.4Kofi) t4 cMecbro MrHepaJrbHbrx

KlIcJIor (HCI+HNO:). I4:yueu MexaHH3M rrporeKaHr4.f, rrpouecca Kr4cJrorHoro

pa3roxeHl4fl, AAHa CpaBHI4TeJIbHafl OrIeHKa Kr,rcJrorHofo pa3JroxeHH.rr

6opocrznzrarsofi py,qrr 14 npeAno)r(eHa npr4Hrrun varrbHafl TexHoJrofnqecKar cxeMa
ilonyr{eHzs 6opuux tlpoAyKTon ras 6opocuJrr4KarHoro cbrpbfl MecropoN4enux Ar-
Apxap KTIcJIoTHIIMH 14 clleKareJrbHbrMr,r cnoco6auH. B oroM rJraBe raK)Ke

H3JIoxeHbI pe3ynbrarbl I4ccJreroBanvfl crreKareJrbHoro cnoco6a nepepa6orxz
6opocnruxaruofi PY,qrr c yqacrr4eM Sropu4a Harpvrfl, I4zyueua Kr4Herr,rKa

npoqecca pa3Jro)KeHrzx 6opocr4Jrr4KarHofo cbrpb{ c sropra4oM Harpus.
B BbIBoAax cSopvrynupoBaHhl ocHoBHbre BbrBoAbr u 3aKrroqeHra.f, no

upone4eHHbrM B Ar4coepraquoHHofi pa60re 14 ccJreAoBaHH-f, M.

Hayvnaa HoBrr3Ha r,r flparflr{rrecKafl 3HaqHMocrn pa6oru.
B xoAe npoBeAeHut liccreAoBauuil Ar4ccepraHToM floryqeH pf,A HoBbrx

HayrlHo-o6ocHosaHHrtx rexHl4qecKr,rx Lr rexHonorr4qecKux peruen4fi IIo
rlocraBJleunofi npo6neue, BHeApeHI4e Koropblx BHocr4T 3Har{r.rrelg6rfi BKJTaA B

SKOHOMI',IqeCKOe pa3BHTHe U noBbrlrreHr4e [poMbIIrrJreHHOto noreHur{aJra
TaAxuxzcraHa.

CqHraro Hyx(HbIM neperiotcnl4Tb HeKoropbre vr3 Hlrx,coAep)Kaql{e 3JreMeHTbr

uayvuofi HoBr43Hbr:



- a3yr{eHbl npoqeccbl nepepa6orrca 6opocaluKarHofo cbrpbr c yqacrr4eM
<qapcrofi BoAKr4)), cMecbro Mr4HepaJrbHbrx KHcJror (HCI+HNO3) 14 cneKaHveM c
Qropra4ou HarpLrfl;

- pacKphlTbl MeXaHI43MhI, [poI4cXoAr{IIII4e rIpH pa3no}I(eHr{r{ yra:auuofi
PYAbI;

- pa:pa6oraHbl rexHoJlorur{ecKtae cxeMbr nepepa6orxra 6opcoAep)Kaur ux pyl,
u o[peAeJreHrr orrrr4MalbHbre pexrlMbr r4x pa6orrr.

HonnsHa pe3yJlbraroB AI4cceprarlzonHoft pa6orrr nonrBeplr(A ae^tafl
HauI4oH€uIbHbIM [aTeHToM' BbIAaHHbIM HaqzonanbHbrM rrareHTHo-
au0opruaqnoHHbrM rleHrpoM pecny6nNxz TaANHKt4craH: Ma"nufi nareHr TJ l\bi359' cnoco6 ilonyqeHl4t eueproertrux BerlecrB us 6opocrznzKarHbrx pya
(Bn4au 17.05.2023 r.).

llpa*zuecKa'fl 3HaqI4Moc* pa6oru 3aKJrroqaercr B ToM, qTo pe3yJrbrarbr
I4ccJIeAoBaHLrfl Moryr rlpl4MeHtr]-cfl /^Irfl pa:pa6orKl4 rexHororufi rro [epepa6orxe
HH3KoKaqecrBeHHbrx 6opar'brx pyA c [onyqeHI'reM r43 BbrcoKoKpeMHr4cTbrx py,4
rxr4poKofo Kpym ToBapHbrx npoAyKroB.

creuenr ooocuoeaHHocTll Il AocroBepHocTrr ocHoBHbrx p$yJrbraroB Ir
p e Ko M e H Aa\uit, ce o pruyn u p o B a H H brx B A r{ c c e pra rI r ll :

- BbrrroJrHeH AHanw3 .fpoMHOfO o6reua cneuua*r*rft
upo6nente nepepa6orra 6opcoAepx(aq ux py A;

- BblnonHeu 6olsruofi o6serra oKcnepl4MeHTaJrbHbrx r4ccJreAoeaHrafi Qu:uxo-
XHMHqCCKHX NAPAMETPOB PA:IrOO6PA3HrIX PYAHbIX MATCPAAJIOB, HA OCHOBC
KOTOpbIX [peAnox{eHbl TexHoJIOfHrrecKue cxeMbr nepepadorxrz chrpbeBbrx
14 crorrHrzKoB 14 Onp eAeneHbr [apaMerpbr rexHoJrofl4 qecKr4x npoqeccoB ;

- KOppeKTHbIM rIpHMeHeHI4eM MeroAr4K 3Kcrrepr4MeHTanbHofo r4ccJren oBaHprfl
r43yqeHbr $ us ur<o -xr.M 14 r{e cKue c s oft crsa pyAHbrx Marepr4an o B ;- rIpI{MeHeHHeM arrecrosaHuofi annaparypbl rlrfl TexHoJrorr4rrecKr{x
SKCTIepI4MeHTOB I4 aKKperI4TOBaHHhIX CpeAcrB r{ Mero4zr sasr,rKo-xr4Mr4r{ecKr.tx
MeroAoB HccneAoBaawir _ pOA, ATA;

- Hc[onb3oBaHo oolluoe KoJII4qecrBo pa3tr,r{Hbrx MeroAHK xaM,qecKoro
aHaJrnga - KoMTIJIeKcoHoMeTpI{'q, nepMaHraHaTo ,]leTp.as., [JIaMeHHat Sorouerpu-a,
apfeHroMerpr{.{.

Jruvruoe yqacmue asmopo 3aKJlloqaerc.f, B rrocraHoBKe 3aAarr krccneAoB aHr4fl,)
onpeAeneHr4r,r uyrefr u MeToIoB vrx pe[reHr4.rr, rroJryr{ eHtkr w o6pa6orxe

?

nr4repaTypbr rro



6omruuncrsa 3 K0rrep HMe HTaJrbHbrx AaHHbrx, aHaJrv3e u o6 o 6u eHLvr pe3yJrbraro B

3KcnepI4MeHToB, QopvrynHpoBKe ocHoBHbrx BbrBoAoB 14 noJroxe:nuit gwcceprarlgg.

flonyveuHble ALIccepraHToM ocHoBHbre pe3ynbrarbr npounr4 Aocraror{Ho
Ixl4poKyro anpo6aqzlo Ha MexAyHapoAHbrx u pecny6Jrr4KaHcKr4x ceMr4Hap ax kr

HayrrHbrx rpaKraqecKlrx rconSepeHulrflx. llo
zccJreAoBaHvrfl ouy6nzxoBaHbr 17 pa6or, B ToM

peKoMeHAoBaHHbrx BAK Pocczficxofi Oe4ep ar\HLr,

MarepHanax Me)KAyHapoAHbIX u pecny6nuKaHcKux xou$epeuqrzfi. llonyueu 1

xopoIxo

Manlrfi IIareHT Pecny6nlrxn TaAxurracraH. BrrrueusroxeHHoe Aa€r [paBo
KoHorarr4poBarb srrcoxufr ypoBeHb anpo'ag*ru Ar4cceprarlnouuofi
Mareprzzur AI{ccepraIII4I4 H3JroxeH nocneAoBareJrbHo Lr rofl4 rrHo"

r4nnrocrptrpoBaH, BbrBoAbr rpaMorHo o6ocHoeautr.

pa6orur,

O6qas oIIeHKa pa6orsr. {ncceprarlnoHHa.q pa6ora Taraeea Atmax6apa
llyloronuua .f,BJl.f,erc.f, saneprueunofi HayqHo-Kealrz$r,rqzpoeauHofi pa6orofi.
I'IccleAonanrr SusuKo-xI,IMLIqecKr{e xapaKTepzrcrvrKu r4cxoAHhrx 6opco4epxaur4x
pyA B Mecropox(AeHl4l4 Ax-Apxap. I,Isyuenrr Kr4Herr,rqecKue xapaKrepgcrr4Kr4

KI4cJIorHbtx cuoco6oB pa3noxeHI4fl 6opocranraKarHoro cbrpbr c npeABapurelruofi
axrznaqnefr cneKaHI4eM c NaF, a raKx{e pa3Jro}KeHr4eM cbrpbf, cMecb}o

MI4HepaJIbHLIX KI4CJIOT.

CoorsercrBue anropeQepara ocHoBHoMy coAepx(aHr{ro Auccepra \uv rr

uayuuofi creqrlaJrbHocrlt. Anropesepar aAeKBarHo orpax(aer coAepxaHr4e

Crpyxrypa, co4epNaune, a raKxe o@opvrneuue cnr4cKa

nr4reparypbr coorBercrByror focTy p 7.0.1I-2011 <cucrenaa
no zuQopnaaqnra, 6u6nnoreqHoMy u r43AareJrbcKoMy AeJry.

flucceprar\r4vr u anropesepar Anccepraur4r4. Crpyrcryp a u ilpaBvura o6opvrJreHpnr. -
M. : Cran4aprvn$opwr, 20 l2>>.

{ucceprauHoHHar pa6ora

1. I4ccneAoBaulae $ra:zxo-xl,IMl4rlecxr4x xapaKTepucrr4K 6opocznraKarHbrx py.q
Mecropox( Lenuir TaANn xn craHa.

2. Tepvro4r'rua\au'Iecxufr a*aJrw3 npoueccoB, cBr3aHHbrx c pa3noxeHr,reM

0 opo c r4nr4 KaTH brx pyA Mr{H ep €ur bH brM H Kr4 c JrOTaMr4.

TeMaTr{Ke AHCCepTaTIT4OHHOfO

qzcne 6 crarefi B xypH€urax,

a raKx{e 11 crarefi 14 Te3r,rcoB B

ArlCCepTaur414.

qzrupyeuofi

cTaHnapToB

cnerluaJrbHocrr4 I .4.4 - @ugraqecxa.s

Taraeaa A.lI. coorBercrByer rracilopry

xuMkrfl rro cneAyrour{M rryHKTaM.



3' (DaszKo-xi4M,r{ec*I4e ocHoBbI TexHoJrof,r{ecKr4x npoueccoB: xuwurtecxvtiz
cocraB vr csoftcrga BeulecrB, TepMoAHHaMI4Ka u KHH.THKa xaMrrqecK'X u
neN$a^:ubrx rpeBparqeHafi .

O6rque 3aMeqaHnfl
flpz rpor{reHHu Euceepraquosnoft pa6o*r Bo3HHKJrr4 HeKoropbre

3AMCqAHI4.'I I4 IIO)KE NAHHfl :

1. B nr'rreparypHoM o6sope npHBeAeH 6onrurofi o6reu AaHHbrx ro
MeroAaM nepepa60rxu 60pnofo cbrpb.rr. o4Uaxo B Jrr{reparypHou o6sope HeorpaxeHbl tcou6uuupoBaHHble 14 3KcrpaKrlr4oHHbre MeroAbr BbrAeJreHr{{ 6opurrx
rpoAyr(roB.

2' Aeroporra [onyqeH,e ruHXTbr, cneKa 14 reep4oro oorarKa rocne
KT4CJTOTHOfO pa3noxeHr4{ He noATBepxAeHO
AepaBarorpa$zvecKr4M Mero ilaMLr aHurl3a.

3' Aeropou pa:pa6oraH pflA rexHoJror'rrecKux cxeM nepepa6orr<z
6opocnraKarHbrx pyA, xoropbre [przBeAeHbr B Aaccepr ar\v.. oAuaxo Ar4ccepraHT
HC NPIIBOA'4T TEXHOJIO f I4qECKI4X .'AP AMCTPOB YKA3AHH bIX NPOIdCCCOB.

4' B pa6oTe He IroKa3aHo, KaKIre [perlMyrr{ecTBa r4Meer crreKaHr4e c NaF B
cpaBHeHr4r4 c ApyfHMLr coJr.f,Mr4.

5' Heo6xoALIMo 6rrno 6rr o6ocHoBarb nrr6op Kr4cJrorbr (<<qapcxofi eo4xoft>
rd cMecbro HCI+I-NOr), a raKxe NaF.

6' llpzeereHHble B A'ccep raIJLru HeKoropbre ccbrJrKrr nr4Teparypbr r4Meror
AaBHOCTT4 HH)K. n.rrr'Aecf,Tbrx roAos npo,'nofo BeKa. xerare*HO B
JlarepaTypHoM o6sope [pI4BecTz 6onee cBexr{e HcTor{Hr4Kr4.

OrueqeHHbre HeAocrarKr4 He cHI4xaroT Hayr{H oit ulpaKTgr{ecxoft qeHHocTr4u aI(ryaJIbHocrz altnolueHHofi AHcqepraqaoHuoft pa6orlr. I-lonyveuurre
pe3ynbrarbr orpaxeHbr B aBropcKt4x HayqHbrx ny6,urca4uxx. Anropesepar
BrIOnHe orpax(aer Lriler4 pr BbrBo,hr, upune4€HHhre B A'CCepraquouuofi pa60re.

3arc.rrroqeHue

frzccepraqaoHHa'q pa6ora Taraesa A.n. Ha reMy: <<(DasXxo-xHMaqecKr4e
ocHoBbI nepepa6orxa oopocznaKaTHblx pya cMecb*o MaHepanbHbrx KHcJror HcrIeKaHHeM) coorBercrByer [yHKraM 9-i4 <lIoJIo)KeHI4r o nop.rAxe nprdcyx AeHHflyvdurrx creneHefi))' yrBepx4€uHoro llocrauoeJreHr4eM llpannrenbcrBa p@ or 24ceHrx6px 2013 r', N 842 (cI43MeHeHr4 flMH LrAorroJrHeH uxwn),[peAb.,rBnreMbrM KI(AHII4AATCKHM A14CCCPTAI-(H'M: COACP,*HT COBOKYilHOCTb HOBbIX HAYI{HbIX

peHrreHo@asonrru



pe3ynbraroB H IIoJIo)KeHHfi, BbIABI4raeMbIX aBTopoM AJrr [y6rr4rrHofi sarqrz6r,
Koropble MontHo nnana0raql4poBarb, KaK HoBoe HayqHoe Aocrr4)KeHr4e, r4Merouee
BAXHO E 3HAqEHI.IC AJIfl PA3BH TKIfl XHM'NTIC CKOfi TEXHOJIO| HI4.

Anrop Al4ccepraqnonuofi pa6omr Taraes Anuax6ap llyloronuv
3acJryxl'IBaer [pt4cyxAeHl4t lzcxotr,tofi cTeI]eHH KaH1u41ara xqM6r{ecKr4x HayK no
crreukraJrbHocrr,r 1 .4.4 - @Hsraqe c,Kafl xr4Mufl.

OQuquarrruurfi o[rroHeHT.

AOKTOp TeXHHT{ecK[x Ha

npor43BoAcrna>> TaA

M.C. Ocnuz

ApbI (TexHoJr of r4f, xlrMrrr{ecKofo

yHr{BepcuTeTa r4MeHr4 aKaAeMr4Ka

- Tair6yJrJraeBa 3yupar Xa6rE6osHa

Adpec: Ta4xuxrzcraH, 734042, r. [yurau6e, npocueKr aKaA. paANa6oerrx. 10

Ta4xuxcKoro TexHr4qecKoro yHr4Bepcr{Tera r4M. M. c. ocznau

TeneQtort: +992 glB 67 29 45

E -mail : zumrat ihab ib @,r am b I er. ru

floAuzcr A.r.H. f aftlyunesofi 3.X
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