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OT3bIB
o SrEqlaanbHoro orlroHeHr a Ha AncceprarlLr oHnyro pa6ory Arsauona l[oxpona
Oxonosurla Ha reMy: <<@rEsIaxo-xl4MprqecKLre ocHoBbr [epepa6orHu aprLrJrJrr{ToB

3ug4rr I{ KaoJII4HoBbrx (selenrx) mrH Mecropox( AeHzrs.garurraa-Canr Pecny6nuxu
Ta4xIaxncraH KIrtcJIoraM[ I{ clreKaHzeM cNaOH>>, [peAcraBJreHHylo Ha corrcKaH]re

yt€Hofi cTeneHll KaHAI4Aara xklMuqecKr{x HayK rro c[eqr{rurbHocrr4 05.17.01 -

Texnolorufl HeopraHI4qecKlrx BeIrIecrB

paccMorpeH Bolpoc KoMrrneKcuofi nepepa6omz
- KaoJrr4HoBhrx (sendHux) rnun kr apruJrJrr4ToB

ArcmyanuHocmb us 6pauuoil meuat duc cepmat4uu
B Hacrorrqefi pa6ore

ruunosdvrcoAepxarqvx pyA
Mecropo)KAeHrafi Ta4xuxucraHa KkIcJIoTHbrMLr Mero AavrLr 14 cneKaHpreM. Owt
BI4AbI cblpb-tr npIEo6peralor onpe,4el6nuoe 3HarreHr{e B cBfl3vr c )rMeHbrrrenrdeM
3arlacoB TpaAI4III{oHHoro cblpbf, KaqecrBeHHbrx 6orcraron, rE B ycJroBl4flx
Pecny6nzltu TagNIlKIdcraH cHrDraror cror4Mocrb rpaHcrroprHbrx pacxoAoB Ha
runuos€M.

B npe4laraerr,rofi pa6ore [peAnox(eH Kr.rcnornrrfi rd cneKaremHrrfr cnoco6rr
nepepa6orKl4 KaoJIIIHoBbIX (sendurx) rnraH 14 aprlurJrr.rroB, TaK KaK [plr KLrcJrorHoM
cuoco6e yxe B caMoM Haqare rexHoJron{qecKoro [poqecca Mo)nHo'npoBecrr4
ceneKTZBHOe BbIAeJIeHI4e XpeUUe:eMa v\ TeM CaMbrM, coKparlrrb MarepralrHrrfi
lroroK. O4Haxo rrpa KI4cJIorHoM pa3noxeHuvr yKa3aHHbrx pyA cyqecrByroT cBoLr
npo6neivru orAenenl4e u [poMbIBKa rcpeuues€Mlrcroro IrrJraMa, oqplcrKa
paCTBOpOB €UIIOMI/IHLIfl" OT )KeJIe3a.

Cnerarenrurrfi cuoco6 TaKXe tBnserc.fl trepcrreKTllBHbrM cuoco6ou, TaK KaK
rIpI4 CrIeKAIIId"VT pa3pylllarcTc{ KapKacbr Mr4HepaJroB pyr n, TeM caMhrM, Mo)r{Ho
.qocrl{qb srrc orofi creIreHLI u3Brerl eHplt [oJIe3HbIX KOMTIOHeHTOB.

Llccnegonaurr rpoqeccbr pa3noxenuTs aJrroMr{Hr4fico4epxaqux py4:
aprI4nnLIToB vr KaoJII4HoBbIX (seneHrrx) rruaH Mecropo)KAenzfi Ta4xnnncraHa
MLIHepaIIbHhIMI4 KI4cJIoTaMkI n MeToAbI CrreKanufl C NaOH C ItreJIbIO rroJrl reHkyl
IIeHHbrx npoAyKToB, qro .sBr.f, ercr aKTy€LJrbHofi sa4avefi .

O6u4ue npuHqunbt nocmpoeHun u cmpyKmypa pa6omat
,{ucceprar{rroHHas pa6 ora cocror4T r{3 rpex fJIaB, BKJUOqaeT BBeAeHI{e,

uareparypuufi o6sop, rpeAcraBJl.ger co6ofi pyKorrrrrcb, rl3JronreHHyro Ha 108
crpaHlrrlax KoMfrbK)TepHofo na6opa, BKJrroqaer 46 pucynrcon, 16 ra6tu4, I2g
Jrr,rTep aTyp Hbrx H cToqHr4Ko B Lr IIp r{Jr ox elj^Lrfl .

Bo eeedeuuu o6ocrtoBaHa aKTyuulbHocrb reMn, c$oprrayJrr.rpoBaHhr r{enb H
3a4aqr4. Al4cceprallaounofi pa6omr, orpaxeHa Haf{H€ur n [paKTr,rqecKafl ee
sHa.{hl4ocrr.

B nepeort zJtane
TCXHOJIO|I{qECKI4E OCHOBbI

paccMarpr4Barorc.fl firasnro-xr,rMr4qecKr{e Lr
npoqeccoB Ha ocHoBe rp€x- 14 MHoroKoMnoHeHTHbrx



cr4creM c rracTueM coeAr4'e'r{fi rurcMrrH'Ltt. paccrnroTpeHHble LI3oTepMbr

pacTBopuMocT I I cy I IacTL IeMcoe4uueru f i zunM} IH I Ig 'KoTopb legBJ I f l I oTc '

ocHoBaHtrevr AJI{ pa:pa6orKl',I OTAeJIbIIbIX Craguit' TexHofloruqecKofo llpoqecca

nepepa6orKr arlroMmufi cogepx{auux pyA'

Boemopoitzna6eIIpuBeAeHbIMeToA}IKI{ [poBeAeHLI. f lx I4M[t IecKI/ tx14

Qusuxo-xraMlrqecKllx 
aHaJII43OB' reoJIOMqecKIIe xapaKTep[cTIIKII vr xuM]IKO-

MlrHepaJro*qecKlre cocraBbr aprurJrJrlrroe 3uAAsr r{ KaoJrrlHoBbrx (sen.nrrx) ',ILIH

MecTopox Ae*r4fl, gautrla-canr. I4ryrenrr Q'eu*O-xuMliltecK'{e 
xapaKTepIICT}IKII

apf?rJrJ*rTOS 3IIAArt I[ KaOJILIHOBbIX (senenrx) rJI]IH MecTopoxAeHufl 
qaruua-

canr MeroAaMLl ATA u p@A. vcranoeleHbr xlrMlrqecKr{e peaKqr{[, JrexailIue B

ocHoBe npeo6pasoBaH'rs rr p€r3Jrox e'vrfl, MLIHepaJroB pyA Ha pa3n'IqHbrx craAuflx

rx repepa6omu'
B m p e m u e i l z J l a u e u 3 y l l e H b l s u s u r o . x u t r , t u u e c K u e o c H o B b l

yKCycHoKrrcJroTHOfo pa3noxeH[t KaoJII{HOBOIO Cblpbfl - sen€HOfi rJIllHbI qaurua-

Car r rc roroMeeTopoxAeHl4g. t r {ayrer raKI4HeTLIKa[poqeccapa3JIoXeHLI ' ' I

KaoJruHOBOfo cbrpbg _ gerenbrx rJruH MecropoxAeHrrf, 
rlaurua-caHr yKoycnofi

rucnorofi

cmeneuu oyocuoeatffiocmu u docmoeepHocmu octtonHbtx pesynbmamog u

p erco u eu d aquil' c Q opuynup o 6 QHtl btx e d uc c epm auluu

BlreoArrI{fIoJIoXeilI4fl)c$opvrynupoBaHHbleco}IcKaTeJIeM,o6ocrrosaHsrrnt'nq'I.AIVfIzf

BbrKJIaAKarvIlr LI iloJlyqeHHbrMlr ilpaKTUrrecKUMlI p*yJrbraraMrr
TeopeTI{tIecKI{MII

npoBeAeHHbIX

raccJleAoBarrufi'. B

KOMNJIEKCHbIX C?ICTEMATlIqECKIIX SKCTIepLIMeHTaJIbHbIX

xo'4e3Kc[ep?IMeHTaaBTopoMLIcIIoJIb3oBaHbIHI{xecJIeAyIouII4e

*tt"l"jrrrreHa 
nepepa6orKa aJIroMoclIJItIKarHbIx pyA KrclorHbrMu MeroAa\lftr 14

c[eKaIrI.eM; 
JreHbr MexaHLI3MbI, Koropbre [poflcxoAtr flprr nepepa6orKe pyA' c

IIpI,IBJIetleHrreM COBpeMeHHbIx MeToAoB;

-[poBeAeHapa3pa6orra[pI4HIII4IIuanrrrofiTexHoJlofl lqecroficxeMblAn'

nepepa6orKll aJIIoMocIaJI[KarHbIx pyA pa3JI[qHbIMLI MeToAaNrr4;

.OrtpeAeJIeHbIoIITlIMaJIbHbIeIIapaMeTpbIllpoqeccacfleKaH}IeMapfI{JIJII{-ToBI{

KaoJILIHoBux (seneurrx) uuH;

-}I3yqeHbIK}IHeTIIqecK[eIlapaMeTpbl}IonpeAeJIeHbIo6nacru[poTeKaH}Ifl

ilpoueccoB, rrponcxoArrqlIx IIpu cneK ailr4vraprlrJrJruroB Lr KaoJ*rHOBrx (senensrx)

'I"H; 
- paspa6o ra*arexHoJlor]Is ,,o pa3AeJIeH]Iro ilpoAyKToB' [oiIrreHHbIX flocJle

nepepa6orKll YKa3aHHoro cblpbfl '

r lpaxmuuecKanKeHl locmbuccnedoeaHu" f l3aKJ l loqaeTc 'BToM' I IToHa
^^ry^na na.r/1perTeT{Hrrx uccJIeAOeaHUfi pa:pa6oraua M€UIOOTXONIafi TexHOJIOflIfl

ocHOBe IIpoBeAeHFrbrx



lepepa6orKll aprLInJrLIToB u Kaon[IroBhD( rJrr4H TaAxuxzcraHa Kr{cJrorHhrMLr
MeroAaMI4 LI cneKaHLIeM' KoTopat o6ecnesuBaer Lrx KoMnJreKcHyro nepepa6orxy.
llpu BHeApeHI4I4 paspa6oraHHble cnoco6rr Moryr Aarb onpeAenennrrft
oKoHoMaqecr<nfi e@Serr.

OnyfinuxonaHae psyJtbmamoe duccepmaquu. llo reMe .{ucceprarlr4g
ouy6nuxoBaHa 2I pa6ota, BToM qucre 8 crarefi B )KypHanax, peKoMeHAoBaHHbrx
BAK npn llpe3l{AeHre Pecny6nuxu Ta4Nr4Kr4craH, a raKxe 13 B MarepuaJrax
MexAyHapoAHbrx u pecny6nuKaHcKr{x
nareHra Pecny6lnxn Ta4NrKrlcraH.

rou$eperuJari4. florryueurr 3 MaJrbrx

.{zccepraqux AmaMoBa III.O. coorBercrByer nacnopmy cnet4uanbHocmu
05'17.01 - Texnolorlrrl HeopraHl{qecKr.rx BerqecrB (xzuzuecxNe uaynn) 11o
cJreAyroqrrM rryHKTaM :
n'2 - Qnrnno-xnM[rrecKrle MeroAbI aHaJrlr3a u repMoArrHaMrrqecKafl oueHKa
pa3Jro)KeHrrfl aprr{JrJrrrroB u KaoJr rrHoBbrx (se.u€nux) r.nnH

O6pasqrr aprI4nnLTToB I4 KaoJILIHoBoro cbrpbx - genegbrx HrLrH r{arunaa-
Canrcxoro Mecropox(AeHrI{ [oJrrreHbr lrs frasnoro ynpaB Jrel:afl reoJrorr.M 11pkr
IlpanrarenbcrBe Pecrry6nur<ra Ta4xuKncraH.

flpore4eHo I{3freH[e xllMllqecKoro n MvHepaJlorEqecKoro cocraBa
oopa3IIOB apn{JIJII{TOB rI KaOJII4HOBO|O Cbrpb.rr - ser€Hrrx fJrr4H garunaa-CaHfcKoro u
3rEAAuncroro MecropoN4eHufi .

XraNan'recrue u MI4HepaJIofLIqecKLre xapa*TeplrcrlrKu aprkrJrJlrrroB u
KaoJII4HoBoro cblpb-fi - serdHrrx TJILIH rlaruua-CaHrcKoro ut 3u4,qzncroro
Mecropox(4enufi.

flpz pa:no)KeHLIIzI KaoJIIzIHoBoro chrpbs - serdHbrx rJrtrH rlernnaa-CaHrcKoro
MecropoxAeHl4tr I4C[OJrb3OBaJrVr MI4HepaJrbHbre Kr4CJrOTbr, yKcycHyro KacJrory,
Ir,I,qpoKcr4AHiltpkrfl.

ManepalbHbre Kr{cJrorhr :
consHas rucrora MapKr4 (x.q.), pacrBop HCI B BoAe, curr''afl.

OAHOOCHOBHa"I KLICJIOTa, oeCqaernar [po3paqH€ur xr.IAKOCTb.
cepna-s Kllcrora - MapKV ((x.q.), c'JrbHar AByxocHoBHafl K'rcJrora, c

nJlorHocrrrc 1 ,84, c coAepxaHLIeM ocHoBHoro BerqecrBa gl,gYo.
Yrcycua-f, xl'Icrora - MapKLI ((x.q.)), [po3paqHar xfl.AKocrb, rrpeAeJlbHar

oAHoocHoBHarI xap6ononax Kr4cJrora"
reMrreparyp a Knrrenufl 1 1 8oC

TeMnepaTypa IIJIaBJreHr.rr 16r8oc,

fiaapoKcua Harpzs - MapKI4 (x.q.,,, c coAep)KaHrreM ocHoBHoro BerrlecrBa
9 8'r5yo, 6eloe Kpr{craJrJrr{qe cKo e B errlecrBo.

Bce racxoAHbre BerllecrBa 6rrnz aHurkr3krpoBaHbr
BeIrIecrB' KoropFle B ocHoBHoM coorBercrBoBaJrlr
yrraKoBKax.

Ha coAepnraHLre ocHoBHhrx
3T€UrOHaM, yKa3aHHbrM Ha



n.3 - rcucJrorHoe rr crreKareJrbHoe pa3JroxeHrle aJrroMocrlJrrlnarHblx pyA

@nsnro-xnMlzqecKue ocHoBbI yKcycHoKI4cJIOTHOrO p€l3JIOlCeHruI

KaoJILrHoBoro cbrpbs - s er€Hofi ruunu r{arurura- C aHrcKoro Me cropoxtA enlrs..

VrcycHor?rcJrorHoe pa3noxeHl{e KaoJrHHoBoro cblpb{ - gen€sofi TJILIHII

r{aurua-CaHrcKoro Mecropo)K [enus..

[tts KaoJrlrHoBoro cbrpbf, gerenofi IJI]IHrI 9aluvra-CaHrcKoro

Mecropox(AeHrrfl ruIaBHbrMpl MHHep€uaMu, cJIararcrILIMI4 cocTaB yK€BaHHofi pyAu,

fBJ1rllorct KaSJIIIHITrI, feMarI{TbI, ldrntrt, KBapIIbI, I{JIJIIITrI, fllApocnroAbl I'I Ap.

MI4HepaJrbr.

llpra pa:nox{eH?rr.r MHHepaJroB, BXoA{TIILIX B cocraB KaoJItIHoBbIX (senenrrx)

rJrr4H, Bo3Mox{Ho rrporeKalvre cJreAyloql4x peaKur,rfi (pasnonteHl{e KaoJI}IHoBoro

cbrpb{ - sereuofi ruunrr rlaunvra-CaHfcKoro Mecropox4eleus, np?I noMolqtl

yrcycnofi rraclorofi rpoBo.qr{Jrocb B rr{Apocrarltqecrofi dvtt<ocru (cocyl-peaKTop

c py6aruxoft) o6rerraorr,r 0,2-0,5 Jr, K cocy4y 6rrn[ [pucoeALIHeHbI o6paruufi

xoJroAr4nbHr4K Lr MerrraJrKa. flpo6y KaoJIrIHoBoro cblpbfl - genenoft rJIllHbM

yKcycHyro KrrcJroTy noMerrlaJrr4 B peaKTop, 3aAaBaJILI LIHTepB€uI TeMlepaTyp,

KpoMe rofo, perynnpoBaJru coorHolrrenvrfr, npo6u u rnclou).

llocle 3aBeprrreHr{.tr yKcycHoKucJrorHoro pa3noxeHl{f, 6rrna nonyqeHa

rryJrbrra, Koropyrc SunrrpoeaJrvq vr B rnepgofi u xuArofi Qa:ax onpeAeJlsIt:a vx

xriMnqecKuft cocran.

Llayuenlr ycnoBr{.rr p€tsnoNceHprfl. KaorrkrHoBblx (selenrrx) ruun yrcycnofi

rroJre3Hbrx KoMnoHeHroB cocraBrElo: Al2O3 - 14yo, Fe2O3 - l0% (pucyHorc 3.1a).

Ilpra ynenulren?rvr rpoAoJrxr4reJrbHocrl{ rpoqecca or 15 lo 90 uznyr I43BJreqeHIae

oKcraAoB lr3 oocraBa Hrr4HbI TaK)Ke pacrdr Lr Aocruraer MaKcr{M€riIbHbIX gHa'Ieuufi:

AlzO: - I4,2yo, FezOl - I0,2yo rpu AnureJlbHocrla rlpoqecca l,5 taca.

. 3aMerraH[fl rro ArlccepraqnonHofi padore

1. AnropoM yK€BaHo, rrro NaOH f,BJr.rrerc.fi AeIITeBbIM uI pacnpocrpaHeHHblM

peareHToM, Ho Lr3 KaKoro ucroqHuKa rlcnoJrb3yror efo, ne o6rscHrlerc.fi.

2. C qeu cBf,3aHa BbrcoKar crerreHb Lr3BJreqeHurI KoMrIoHeHToB cocraBa

pyAbl, He oqeHb rIoH.flTHo.

3. Bvrecro aKTyaJrbHocrl4 pa6orrr coracKareJrb pr3Jraraer AoBoJIbHo AJIUHHoe

orucaHue rro [epepa6orxe aJrroMocr{Jrr4KarHbrx pyg. Heo6xoAIauo coKparllTb I4

qerKo onucarb aKTy€ulbHocrs pa6orsr.

4. B rexcre .ql{ccep rar\r4u Bcrper{arcTc.rr crr{Jrlrcrl{qecK}Ie u rpaMMarl{qecKlae

oruu6xu.

KIICJIOTOLI B 3ABI4CIIMOCTI4 OT

rrpoAoDKureJlbHocrl4 rlpoqecca .

500-550'C. VrccycHyro Ktlcnory

KoJrrrqecrBa. llpu yneJIrrrIeHLII{

reMneparypbl, KoHIIeHTpaTJvrvr CH3COOH kr

O6xHr o6pa:qor npoBoAulnvr ilpn reMrleparype

Ao3rrpoBaJru us pacuera cTexvoMerpl4qecKoro

t upoqecca B [peAeJlax 20-95"C LI3BJIeqeHI{e



OrMe'reHHbre HeAocrarKlr He yMarsror HayqHoit. u npaKTuqecxofr IIeHHocrI4

LrccJre,qoBartuit, lr He cHLDKaror AocrouHcrna pa6orbl rI BOKHocrb nonfreHHblx

HarrHbrx u [paKTkMecKpIX pe3ynbTaToB.

fluccepraqnoHHEul pa6ora
3aK.ltro.reHlre

AtsaN,rosa Illoxpona OxonoBklqa Ha reMy:

<<@uguro-xl{Mr{r{ecK}re ocHoBbr uepepa6orKu apILIJIJILIToB 3uAAu I{ KaoJII{HoBbIX

(senenux) rnun Mecropolr1envrfl. 9aunaa-Canr Pecuy6nnru TaANurucraH

Kr{cJIoraM[ 14 crreKaH]reM c NaOH> .flBJlterct gaKon.reHHofi HafrHo-

uccJreAoBareJlbcKofi pa6 orofi .

fly6nnxaqnu aBTopa BrroJrHe orpoKaror coAep)KaHl{e ArIccepraIIkIoHHo[

pa6orrr, Koropbre ony6nurcoBaHbr B BeAyrrlr4x HafrHbIX peIIeH3EpyeMbIX

xypHarlax. Tercr aerope$epara cornacyerc-x c 4uccepraqueft .

,{racceprarlraoHHafl p a6 om Ars aN,Iosa IIIoxp oHa Oxono Bu.v.a coorBercrByer

rpe6onaHuxna <<lloloxenus o rropfl.qKe rrpucylrAelrwfl. ) {eHbIX crerleHeil>,

yrBepxAeHHoro llocranosJreHr4eM flpanurenbcrBa Pecuy6nuru TaAxuKI{craH or

26.II.2016 r. l\b505, rpe.{b.rrBJr.rreMbrM K Ar{cceprar{r{f,M Ha coucKanr4e yveHofi

cTerreH?I KaHALIAaTa HayK.

Anrop Ar{cceprarluoHsofi pa6omr ArgaNaos IIIoxpoH 'OxoHosa'I

3acnyxraBaer rrpvcyxAeHur racrouoft crerreHl{ KaHALIAaTa xrIMIarIecKIrx HayK Ho

clequarrbHocrlr 05.17.01 - TexHolorr{fl HeopraHl{qecKux BeIrIecrB (xuvtuvecrue

nayrcu).

O$uqna.rrrnrrfi o[rIoHeHT

OQzquanlnrrfi orlroHeHr:

.{orrop rexHlrqecKux HayK, AoIIeHT,
3aBeAyloquft rcaSegpofi xuir,tIEu z

6uororuIE Poccufi cxo-TaAxzrccKoro
(CnanrHcrcoro) yHl{Bepcrrera Eep,quen A.3.

Adpec: 7 3 4025, Pecrry6nura TaAxuKLTcraH r. 6e, yn. M.Typcyn-sage, 30

Pocczfi cr<o-TaAxnrcrrafi (CnanxHcxufi ) ynl{Bepcurer

E-mail: p.rektora@mai1.ru ren. (+992-37) 221-35-50
E-mail : rtsu slavistica@mail.ru

lloAnucr o$uquarbHoro o[rloHeHra A.T.H. Fep,4uena A.3. yAocroBeptro :

Aasraron X.X.
lloAuzcr Fep4uena A.3.
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