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oT3btB

Ha aBrope$epar Alrccepraqura gxo 3afi fla <<floeBrueHue cereKruBHocru $noraqun ron-
geAaHHbrx Me.qHo-ql4HKoBbrx pyA c ucnonb3oBaHueu uo4u$uraropoB sfloraqnu cQanepura

Ha ocHoBe coe4ruexufi xene3a (ll), Me,qu (ll) u qraxra>, npeAcraBneHHoi Ha col4cKaHue
yv€xofi crenexh KaHAuAara rexHhqecKux HayK no cnet{uarbHocru 25.00.13 <<o6orar4exue

nofle3Hbtx 14cKonaeMbtx>

fluccepraquonrar pa6ora nocBtuleHa aKryanbHoi TeMe - noBbrueHhp celreKrrBHo-
cru Snoraquu KoflqeAaHHbrx MeAHo-qr4HKoBbrx pyA c flcnonHoBanueu uoAueuKaropoB
Qnoraqrau @aneprara Ha ocHoBe coe4uuexufi xefle3a, MeAhr x t-14HKa.

l4oyveuu BnurHhe MeAb-, r.rl4Hr(- lr xefle3ocoAepxaqfix uo4usrararopoa ra enora-
quo c$anepura u co6uparenunoe geftcreue ra cQaneprar 6yrunoeoro KcaHToreHara 14 Ah-
6yrun4urro$ocQara narpun npu pasruqHbtx euavexunx pH.

YcraxoeneHo, r{To npu ncnonb3oBaHu MeAb- r,i xene3ocoAepxaqux nao4uenraropoa
B ycrloBl4flx o6pasoeaxue ocaAKoB rrApoKclrAoB rtae4ra (ll) h xene3a (ll) nporacxo4rar B3au-
uo4eficraue noBepxHocn4 qacruq c$anepura c KarfioHaMh cu2*, cuoH*, rhApoKcoKoM-
nneKcaMu Fe(OH)'g ra Fe(OH)2 4, B pe3ynbrare qero npoucxoA ur aKrnF,aqn| snoraqrara cga-
nepuTa.

floraeauo, qro npr4 $noraqru HeaKrnBxpoBaHnofi uonouunepanurofi $parqura csa-
neprra guruoQoc$ar rBnFercr 60nee cnnsnuu co6upareneM, lteM KcaHTOreHar, npu pH
10-12, a npu pH 8 rax co6uparenbHae cnoco6nocru 6nrasra. llpra arrueaqrara c$aneprara
cynbQaroM MeAu, KaK cneAyer u3 pt4cyHKoB 6 u 7, rcatroreHar tBngercg 6one cunsxtrrrir
co6upareneu, veu 4uruogocSar, rar npu pH 8, rar u ocoGexr o npu pH 12.

Ha npo6e MeAHo-Lu4HKoBoi ronue4auuofi py4ur oAHoro r43 ypanbcKr4x MecropoMe-
Hur u3yqeHo geficreue e qenovuofi cpe4e cyns$ara quHKa r ero cMecu c cepHucrbtM
HarpfieM Ha noKa3areflu Qnoraquu.

cxeua onurog BKnloqaJra u3MenbqeH e pyAbr Ao KpynHocr4 7 s-g}o/o rnacca -0,074

MM, MeAHyO QnOraquo npu pacxoAe o4roro oyrranoBoro KcaHrorerara 10 r/r u c coqera-
xueu cynu$ara qnHKa n xene3Horo Kynopoca u MeAHO-ql4HKOayO snOraqup u3 xBocroB
uegnoi Snoraqura npu pacxoAe cao 1rr/r,3aryy3Kr4 cynuearoe MeAlr, r.[.rHKa n xefle3a, a
rarcre cynr$ara quHra, cepHficroro Harpne A 6yrnnoeoro KcaHToreHara

Aarop oruraer, qro BBeAeHue cynaeara quHKa Ha cra$uu KoHAlr.rr4oHr4poBaHug
nynbnH nepe4 ue4noi snoraquefi npu pacxoAe 400 rh noBHuaer u3BneqeHhe MeAn B



MeAHbrfi u MeAHo-r.+4HKoBbrft KoHqeHTparbr Ha 1,5% u quHKa B MeAHo-qlrHKoBbrif KoHqeHrpar
xa 7,5o/o. Bee4erue B MeAHyro gnorar+aro cynuQara xeneoa (ll) npra pacxoAe 2o rh ne ns-
MeHfler noxagatenefi Qnoraqrau MeA u noBHuaer u3BreqeHue quHKa B ue4no-qutroertfi
KOHqeHTpar ua 8,1o/o. Ilonyvexture p€ynbrarbt, no MHeH141o aBTopa, no3BoJlgtor peKoMeH-

AOBarb 3arpy3(r quHKoBoro u xeIe3Horo KynopocoB a Ko.nfleKruBHoi u ue4xofi snoraquu
xa o6orarurenuuoil $a6prare l-aficroro fOKa.

flo aaropeSepary uMet<lrcr eneAypt4ue 3aMeqaH[n.

1. Ha6no4aercs 6onuulofi pao6poc AaHHbtx B onbtrax, npeAcraBneHHurx e ra6nuuax
4 u 5. Tar, coAepxaHt4e MeAn B pyAe h3MeHeercs or 0,g6 go 1,27o/o, qt4HKa - or 0,47 Ao
0,79o/o. B craHAaprHbrx onbrrax coAepxaHue MeAu h r{r4HKa B MeAHoM KoHqeHTpare cocraB-
nser 14,3o/o n 3,670/o e ra6nuqe 4 n 8,31 u 1,73o/o e ra6nhqe 5, cooreercreeHHo r43Breqe-
Hlre MeAu e ue4urrft KoHueHrpar u3MeHreTcq or 31,02 go E4,S6o/o, ql4HKa - or 13,71 go

23,55o/o. B ueguo-qnuroBoM KoHqeHrpare coAepxaHhe MeAn paano 5,37%, 4nu*a - 3,7go/o
npu u3BreqeHut4 MeTannoB 50,31 u 61,14o/o a ra6nuqe 4 u co4epxarue Me.qu 1,74o/o,+nnxa
- 1 ,31o/o npu u3BneqeHuu MeTannoB 34,64 u 54,08o/o e ra6nuue 5.

llpu rarou pas6poce AaHHblx B napannenbHux onbtrax u lanance MerannoB npeA-
craBnsercg HeAocraroqHo o6ocHoearxulrit cqurarb AocroBepHbtM yKagaHHbtf Bblue nph-
pocr l43BneqeH|,/.fl MeAU U ql4HKa npu 3arpy3Kax qUHKOBOTO U Xene3HOrO KynOpOCa B MeAHyO

Snoraqun.

2. B aaropeQepare orcfrcrBytor pe3yflbrarbt onbtroB B orKpbtroM u 3aMKHyroM quK-

nax c nonyqeHueM KoHer{Hbtx MeAHoro u quHKoBoro KoHqeHrparoB, B Koropbtx 6urn 6ur nog-

TBepx(qeH npupocr norasarenei no MeAt4 14 qr4Hlry npx 3afpy3Kax 4hHKoBoro u xefle3Horo

Kynopoca B MeAHyK, Snoraqurc.

ero oco6erno BaxHo B cBe3t4 c reM, qro no cxeMe l-aficroi $a6pr,rrn qunroerrfi rou-
qeHTpaT nonyqapT KaMepHbtM npoAyKroM npx c€neKq u MeAHo-qrlHKoBOrO KOHqeHTpara yr

HeRCHO, KaK aKTuBaqhg cQanepura B MeAHo-qr4HKoeOfi QnOraqrau noBn eer Ha nocneAyp-

u.ly|o ero Aenpecculo npu ceneKquu.

3. B aeropeQepare He npuBo4t4Tcq o6uscHenue MexaHu3Ma pocra u3BreqeHue qt4H-

Ka B MeAHo-qr4uxoeofi $noraquu npu Aoot4poBaHux ql4HKoBoro h xene3Horo KynopocoB.

t'lpupocr u3BfleqeHue qt4HKa B MeAHo-quHKoBoi Qnoraqnra na 7,5o/o npr 3arpy3Ke 400 rh

cynu$ara quHKa B MeAHyto Qnoraqun iBrgerce napaAoKcaflbHbrM pe3yflbraroM, raK K€lK B

ll3BecrHbtx peqeH3eHry t4ccneAoBaHusx u uuposofi npaKrnKe quuxoeurfi Kynopoc no4aBneer

noTauulo coaneonTa.



Cgenarnure 3aMer{aHut He Bnfirxrr na o6u.ryn nonoxurenbHyo oq"",{r g""*praq u.

Pa6ora oreevaer rpe6ogaHr4rM, npeAbrBnqeMbrMir( r(€rHAuAarcKl4M Ar4ccepraq[rM, a ee aB-

rop t{xo 3ail fla 3acn}DKuBaer npuclD(AeHr,rs eMy yqeHoil creneHu. KaHAlirAara rexHuqecK[x

HayK.

luperrop no Hayvnofi pa6ore

AO <<MexaHo6p uH>Kt HvtpilHr),

AOKTOp TeXHUqeCKUX HayK, n

naypear l-ocygapcrBeHnofi n lA.VL MarcnMoB















0T3hiB Ha aBTOpefl>epaT ,LJ;HCCepTaiiHH 

q~o 3aii .Ha 

«fiOBhiWCHHC CCJICKTHBHOCTH fi>JIOTaiiHH KOJiqe,LJ;aHHhiX MC,LJ;HO-IIHHKOBhiX py,11; C 

HCDOJih30BaHHCM MO,LJ;Hfi>HKaTOpOB fi>JIOTaiiHH cfl>aJiepHTa Ha OCHOBC COC,LJ;HHCHHH ~eJie3a 

(II), MC,LJ;H (II) H IIHHKa», 

rrpe.[(CTaBJieHHOH Ha COHCKaHHe yqeHOH CTeiieHH KaH.[(H.[(aTa TeXHHYJeCKHX HayK ITO 

CIIeUHaJI:bHOCTH 25.00.13- 06orarn;eHHe IIOJie3H:biX HCKOIIaeM:biX 

AKmyCUlbHOCmb u lJe!lb pa6ombz 

Borrpoc01 IIOB:biiiieHH51 3cpcpeKTHBHOCTH cpnoTaU:HOHHoro o6orarn;eHH51 

IIOJIHMeTaJIJIHYJeCKHX py~ · 51BJI51IOTC51 BeCoMa aKTYaJI:bH:biMH, TaK KaK 6JIH3KHe cpH3HKO

XHMHYJeCKHe CBOHCTBa cynocpH.[(OB Me.[(H, U:HHKa H )l(eJie3a rrpe.norrpe.[(eJI51IOT 3HaYJHTeJI:bH:bie 

TexHonorHYJeCKHe TPY.D:HOCTH Hx ceneKTHBHoro pa3.neneHH51, a, cne.noBaTeJI:bHO, He.nocTaTOYIH:biH 

ypoBeH:b HX H3BJieYJeHH51. 

3a.[(aYia IIOB:biiiieHH51 3cpcpeKTHBHOCTH IIpHMeHeHH51 .[(JI51 o6orarn;eHH51 IIOJIHMeTaJIJIHYJeCKHX 

py.[( peareHTOB-MO.[(HcpHKaTOpOB B:bl3:biBaeT He06XO.[(HMOCT:b COBepllleHCTBOBaHH51 peareHTHOfO 

pe)I(HMa rrpou:ecca Ha OCHOBe .[(eTaJI:bHOfO HCCJie.[(OBaHH51 3aKOHOMepHOCTeH BJIH51HH51 Me.[(:b-, 

U:HHK- H )l(eJie30CO.[(ep)l(aiil;HX MO.[(HcpHKaTOpOB Ha cpJIOTaU:HIO ccpanepHTa. 

B CB513H c 3THM, u:enoiO pa6oTOI 51BJI51eTC51 IIOBOIIIIeHHe ceneKTHBHOCTH cpnoTaUHH 

KOJIYJe.[(aHH:biX Me.[(HO-UHHKOB:biX py.n Ha OCHOBe H3yYieHH51 cpJIOTaU:HOHH:biX CBOHCTB 

MO.[(HcpHKaTOpOB cpnoTaU:HH ccpanepHTa COe.[(HHeHH51MH Me.[(H(Il), U:HHKa H )l(eJie3a(Il). 

HayttHaJl H06U3Ha 

HayYIHa51 HOBH3Ha pa60TOI 3aKJIIOYJaeTC51 B TeopeTHYieCKOM 060CHOBaHHH H 

3KCIIepHMeHTaJI:bHOM IIO.ziTBep)l(.[(eHHH MeXaHH3Ma aKTHBaU:HH IIOBepXHOCTH ccpanepHTa rrpH ero 

cpnoTaU:HH 3a cYJeT B3aHMo.neiicTBH51 rroBepxHOCTH 3epeH ccpanepHTa c KaTHOHaMH Cu
2
+, CuOH+, 

m.npoKCOKOMIIJieKcaMH Fe(OH)
3
- H Fe(OH)l- B ycnoBH51X o6pa3oBaHH51 oca.n:KoB m.npoKCH.[(OB 

Me.[(H(Il) H )l(eJie3a(Il) IIpH BBe.[(eHHH B MHHepanoHYIO cycrreH3HIO Me.[(:b- H )KeJie30CO.[(ep)l(aiil;HX 

MO.[(HcpHKaTOpOB cpnoTaU:HH ccpanepHTa . 

11HTepec .[(JI51 pa3BHTH51 HayKH rrpe.[(CTaBJI51IOT B:b151BJieHH:bie pa3JIHYJH51 B C06HpaTeJI:bHOM 

,[(eHCTBHH Ha ccpanepHT 6yTHJIOBOfO KCaHTOfeHaTa KaJIH51 H .[(R6yTHJI.[(HTHOcpOCcpaTa HaTpH51, 

IIp051BJI51IOIIl;HeC51 B TOM, YJTO IIpH pH 10 - 12 C06HpaTeJI:bHOe .[(eHCTBHe .[(RTHOcpoccpaTa 

cyrn;eCTBeHHO CHJI:bHee, YJeM KCaHTOreHaTa, a IIpR pH 8 RX C06RpaTeJI:bHa51 CIIOC06HOCT:b 6JIR3Ka. 

IlpaKmUtteCKGJl 3HGttUMOCmb 

L(eHHOCT:b .[(RCCepTaU:ROHHOH pa60T:bl .[(JI51 rrpaKTRKH 3aKJIIOqaeTC51 B pa3pa60TKe 

3cpcpeKTHBH:biX TeXHOJIOfRYJeCKRX pellleHRH, IIpHB0.[(51IIl;HX K IIOB:biiiieHRIO R3BJieqeHIDI Me.[(R H 

U:HHKa B Me.[(H:blH H Me.[(H<?-:U:,RHKOBOIH KOHU:eHTpaT:bl. 

3aMettaHUJl u peKoMeHOGlJUU no aemopecjJepamy ouccepmalJUU 

1. B IIYHKTe 2 HayYIHOH HOBR3H:bl pa60Tbl CJie.[(OBaJIO pacKpoiT:b MeXaHH3M, 3a CYJeT qero 

IIpR pH 1 0-12 C06HpaTeJI:bHOe .[(eHCTBRe .[(RTHOcpoccpaTa B03pacTaeT. 

2. Hey.naYIHoie rro.nrrRcR K pRCYHKaM 2.1, 2.2, 3.1 H 3.2. 0HH He pacKpoiBaiOT CYTH 

H3JIO)I(eHH:biX Ha rpacpHKaX pe3yJioTaTOB HCCJie.[(OBaHHH. 

3. Cne.noBano II051CHHT:b, YieM BOI3BaHoi CTOJI:b pa3JIHYIHoie IIOKa3aTeJIH .nerrpeccHI:I 

ccpanepHTa (H3BJieYJeHHe OKOJIO 5 % H 80 %, HaiipHMep IIpH pH= 10 H paCXO.[(e C06Hpare:UI: 0!_ 



r-MOJih/T H T.II. (pHc.5)) npH HCUOJih30BaHHH EKK H EA<l>. l1 noqeMy rrpH pH 8 H rrpH pH 12 

pa3rrHqmi cymecTBeHHO MeHbiiie Bo BceM .UHarra3oHe pacxo.uoB co6HpaTerrSI? KaKOB MexaHH3M 

BJIHSIHHSI pH Ha .uerrpeccmo c<lJarrepHTa? 

BhiCKa3aHHhie 3aMeqaHHSI He CHH)I(aiOT BrrorrHe oqeBH,UHb~ ,UOCTOHHCTB 

,UHCCepTaiJ;HOHHOH pa60Tbi q)I(O 3aii 51a. 

OlfeHKQ ouccepmalfUU 

B u;erroM .UHccepTaiJ;HOHHaSI pa6oTa rrpoH3BO.UHT rroJIO)I(HTeJibHoe BrreqaTrreHHe. Pa6oTa 

BbiiiOJIHeHa Ha BbiCOKOM HayqHOM ypOBHe, H3JIO)I(eHHe SIBJISieTCSI qeTKHM H TeXHHqecKH 

rpaMOTHbiM. TiorryqeHHhie aBTOpOM pe3yJihTaTbi, HayqHhie IIOJIO)I(eHHSI H BbiBO,Ubi, 

c<lJopMyJIHpOBaHHbie B ,UHCCepTaiJ;HH, BIIOJIHe 060CHOBaHbi H ,UOCTOBepHbi, 06Jia,UaiOT 

,UOCTaTOqHO BbiCOKHM ypOBHeM HOBH3Hbl H HMeiOT KaK HayqHoe, TaK H rrpaKTHqeCKOe 3HaqeHHe . 

.ll:HccepTau;HoHHaSI pa6oTa rrpe.ucTaBrrSieT co6oii 3aKoHqeHHoe HayqHoe Hccrre.uoBaHHe. 

Tipe,UCTaBJieHHaSI ,UHCCepTaiJ;HOHHaSI pa60Ta q)l(Q 3aii 51a «ilOBhiiiieHHe CeJieKTHBHOCTH 

<lJrroTaiJ;HH KOJiqe,UaHHb~ ~Me,UHO-IJ;HHKOBb~ py.U C HCIIOJib30BaHHeM MO.UH<lJHKaTOpOB <lJrroTaiJ;HH 

c<lJarrepHTa Ha OCHOBe COe,UHHeHHH )l(eJie3a (II), Me,UH (II) H IJ;HHKa» IIOJIHOCTbiO Y.UOBJieTBOpSieT 

Tpe60BaHHSIM, H3JIO)I(eHHbiM B II. 9 «ilOJIO)I(eHHSI 0 rrpHCY)I(,UeHHH yqeHbiX CTerreHeH», 

yTBep)I(,UeHHoro TiocTaHoBrreHHeM TipaBHTeJibCTBa P<l> OT 24 ceHTSI6pSI 2013 r. N2 842, 

rrpe.U'hSIBJISieMbiM BAK P<l> K KaH.UH.UaTCKHM .UHccepTau;HSIM. ABTop pa6oThi, q)I(O 3aii 51a, 3a 

perneHHe 3a,UaqH IIOBbillieHHSI CeJieKTHBHOCTH <lJrrOTaiJ;HH KQJiqe,UaHHbiX Me,UHO-IJ;HHKOBb~ py.U 3a 

cqeT COBeprneHCTBOBaHHSI peareHTHOrO pe)I(HMa <lJrroTaiJ;HH Ha OCHOBe BbiSIBJiei-IHOfO MeXaHH3Ma 

,UeHCTBHSI peareHTOB-MO.UH<lJHKaTOpOB 3aCJIY)I(HBaeT rrpHCY)I(,UeHHSI CTeiieHH KaH,UH,UaTa 

TeXHHqecKHX HayK no crreu;HarrhHOCTH 25.00.13 - 06orameHHe rrorre3Hh~ HCKorraeMh~ . 

.UOKT. TeXH. HayK, 

rrpo<lJeccop Ka<Pe.uphi o6orameHHSI rrorre3Hh~ HCKorraeMhiX H 

oxpaHbl oKpy)l(aiOmeii cpe.uhi HM. rrpo<lJeccopa C.E.J1eoHOBa, 

<l>e.ueparrbHoe rocy.uapcTBeHHoe 6IO.u)l(eTHoe 

o6pa3oBaTeJihHoe yqpe)l(~e~He BhiCrnero o6pa3oBaHHSI 

«lfpKYTCKHHv HaiJ;HOHaJibHbiH HCCJie,UOBaTeJihCK(;/f_H 

TeXHHqecKHH yHHBepcHTen>, 

rrpo<lJeccop ErreHa BarreHTHHOBHa 3errHHCKaSI 

r. l1pKYTCK, 664074, yrr. J1epMOHTOBa, 83 ; ay.u. M-021. 
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