3AKJJIOUEHUE DKCIHEPTHOM KOMUCCHUHA

1o 3amure auccepraunv Mamnwtuna JIibBa Hukonaesuua «Croco0 momydeHus
TUApoKcHaa Oepwiuuss M3 (QuroopuT-(heHaKUuT-OepTPaHIUTOBOTO KOHIIGHTpaTa ¢
MCII0JIb30BaHUEM THUAPOGMTOpUIIa aMMOHHUSY, MPEACTABICHHOW Ha COMCKAaHUE YYeHOU
CTEINIeHU KaHIWZaTa TEeXHUYECKUX HayK 1o crenuaibHocTH 05.16.02 — Metamnyprus
YEepHBIX, LBETHBIX M penkux MetauioB M coctosiBiiedics B HUTY «MHUCuCr»
02.10.2019 F.

Juccepranus npussiTa K 3amuTte J(uccepranmonasiv coBetoM HUTY « MUCuC»
27.05.2019 r., mpotoxon Ne 09.

Huccepranus BbIIOJHEHA Ha Kadenpe «XHUMHUUECKOW TEXHOJIOTHH DPEIKHX,
pacCesiHHBIX U PaMoaKTUBHBIX 37eMeHTOB» (XTPD) denepanbHOro rocyapcTBEHHOTO
ABTOHOMHOI'0 00pa30BaTeIbHOIO YUPEXKASHHs BhICIIero oopaszoBanus «HannoHanbHbINA
uccaen0BaTeabckuil TOMCKUN MOJUTeXHUYECKUH YHUBEPCUTET», MUHHUCTEPCTBO HAYKH
U BbIcLIEro oopaszosanus PO.

Hayunblli pykoBOIUTENb — JOKTOP TEXHMYECKUX HayK, JIpsueHKO AjexcaHmap
HukomnaeBuu, OOHIECTBO ¢ OrpaHWYeHHONW OTBETCTBEHHOCTHIO «MHCTUTYT Jlerkux
Marepuanos u Texnonoruit» (OO0 «MJIMuT»), reHepabHBIA TUPEKTOP.

OKcliepTHast KoMmuccusi yTBepxknaeHa JluccepraumonHsiM coBetom HUTY
«MHUCuC» (mmporoxkoi Ne 09 ot 27.05.2019 r.) B cocTase:

1 Tapacos Bamum IlerpoBudy, n.T.H., mpodeccop, 3aBeAyrouuid Kadeapoin
1BeTHBIX MeTayioB U 30j0Ta HUTY « MUCuC» — npeacenarens KOMUCCUU;

2 borarelpeBa Enena BnagumupoBHa, A.T.H., JIOLEHT, mpodeccop kademps
IBETHBIX MeTallsIoB U 30710Ta HUTY « MUCHCx;

3 Mensenes Anekcannp CepreeBud, A.T.H., Tpodeccop, BemyIIWid SKCIepT
Kadeaps! UBeTHBIX MeTaJLToB U 3010Ta HUTY « MUCuCx;

4 bynHoBckuit Anexkcanap CepreeBud, 1.T.H., mpodeccop, nmpodeccop kadeaps
XUMHAA M TEXHOJIOTMM MAaTEepUaAIOB  COBPEMEHHOM sHepreTuku (CeBepcKoro
TEXHOJIOTHYECKOro HHCTUTyTa — hunuaira HAAY «MU Oy,

5 TemraroB Onyapn WM3maitinoBud, A.T.H., CTapUIMiA HAY4YHBIA COTPY/IHHK,
3aBellylolMi Jaboparopruell MeTalIyprud M OOoralieHus, AKIHOHEpHOe OOIIECTBO
«Hay4Hno-uccieoBaTebCKUid HHCTUTYT LBeTHBIX MeTauioB «I MHLIBETMET»

B xadectBe Benyel opranuzannu yreepxkaeHo OenepanbHoe rocy1apCcTBEHHOE
Oro[pkeTHOe 00pa3oBaTeNbHOE YUpEeKIEHHe BbICIIero obpasoBanus «Poccuiickuii
XUMHUKO-TeXHoJIornyeckud ynusepcureT umenu .1 Menneneesa» (®I'bOY BO PXTVY
uM. JI.11. Menneneesa).

OKcnepTHass KOMHUCCHSL OTMedaeT, 4YTO Ha OCHOBAaHUHM  BBITOJHEHHBIX

COUCKaTeJleM UCCIIeIOBaHUM:

e pa3paboTaH Ccrocod FKCTPAKIUU Oepriuns U3 QIIIOOPHUT-hHEeHAKUT-OepTPaHIUTOBOIO
KOHILIEHTpaTa, OCYILECTBJISEMBIM B paciiaBe THAPO(TOpPHIZ aMMOHHS, C IENBIO
HOJIy4eHUs TUAPOKCH A OepUILITHS;

e IIPEUIO’KEHA METOMKA MOJTyUYeHHs THAPOKCHIa Oepuiuins U3 TeTpadTopobepriiiara
aMMOHMs, BKJIIOYaroIlas B cebs CTaJui0 BOJHOTO BBINICIAYUBAHUS, OYUCTKY
pactBopa TerpadTopoOepuiyiaTa aMMOHHUS OT TIPUMECed, KPUCTAJUIU3AIIHUIO,



TEPMUYECKYIO JUCCOIMaIuio TeTpadropodepwiiata aMMOHUsS 10  (ropuaa
OepHILITUS U OCAXKIEHUEe THAPOKCHIA OSPHILTUS U3 pacTBopa GTopuaa OepUsLIHs IpH
romMou 25 %-ro pacTBopa aMMHaKa;

J0Ka3aHa TIEPCIIeKTHBHOCTh TPUMEHEHUsI THAPOPTOPUPOBAHUS OEpHUILTHEBBIX
MUHEpAJIOB B paciuiaBe TUApo(TOpHIa aMMOHWS IS TOJY4YeHHUS COeIMHCHUN
OepuIIHsi, MCKITFOYAIONIEr0 MpeBapUTEIbHbIC CTaJMA BBICOKOTEMITEPATYpPHOU U
XUMUYECKOH aKTUBAlUK OEPUILTHEBOTO KOHIIEHTPATa,

BBEJICHO IOHATHE «TUAPO(TOPUPOBAHUE B paciuiaBe ruApodTOpUIa aMMOHUS IS
OMMCaHMs MpolLecca B3aUMOAECHCTBUS KOMIIOHEHTOB KOHIIEHTpaTa co (PTOPUAOM
BOZIOPONa, TPHUCYTCTBYIOIIEr0 B paciuiaBe (TOPUCTBIX COJIeH aMMOHHUS, C
oOpa3zoBanrieM (PTOPUIOB M KOMIUICKCHBIX COJIEH, COAepIKalMX aHuOHbI (BTopa u
KaTHOHBI aMMOHMSI.

TeopeTndeckas 3HAUUMOCTb UCCIIe/IOBaHMS 0OOCHOBaHA TeM, UTO:
JOKa3aHO »SKCIEpPUMEHTAIbHBIM TIyTeM, YTO 00pa3oBaHUE CIOS MPOIYKTOB
B3aUMOJICHCTBUSI KOMIIOHEHTOB KOHIIEHTpaTa ®W TUApopTOopuUia aMMOHUS
3aTpyAHSIOT  jgoctyn  (nuddysuro) ¢ropupyromero areHtTa K IOBEPXHOCTH
pearmpoBaHus,  TaKXkKe  JIOKa3aHO  CYIECTBOBAHHWE  HECTEeXHOMETPHUUYECKUX
coeluHeHUM GTopuna Gepuius u GTopuIa aMMOHHMSI B TeMIIEpaTypPHOM HHTEpBaJe
292-554 °C B mpolecce TepMHUYECKOW nuccommanuu TeTpadTopobepuiiaTa
aMMOHUS,
pe3ylbTaTUBHO  MCIIOJB30BaH KOMIUJIEKC COBPEMEHHBIX METOMOB  (DU3UKO-
XUMHAYECKOTO HCCIIEIOBAHUS BELIECTB M XUMHUYECKHX IPOLECCOB, B TOM YHUCIE
TEpMOrpaBUMETpUUECKUH U JuQdepeHInalbHBI  TEPMUYECKUM  aHAIHU3,
uHGpaKpacHas  CIEKTPOCKOIHWS, ATOMHO-3MHUCCHOHHAs  CIIEKTPOCKOMHS €
WUHIYKTUBHO-CBSI3aHHOM IJITa3MOU U PeHTTreHO0(ha30BbIN aHATHU3;
U3JI0KEHB! (DAKTOPbI, BIUSIONIME Ha MpPOIECC THAPOPTOPUPOBAHUS QIFOOPHUT-
(eHakuT-6epTPaHIUTOBOTO KOHIIEHTpaTa B paciiiaBe TUApodTOpUia aMMOHHMS, B
Ka4yeCTBE ONTUMAJIBHBIX OIIPE/IEJIEHbl CIENYIOIIUe 3HaYeHus: Temreparypa — 190-
200 °C, npomomxuTenbHOCTh — 60 MUH, U30BITOK GTopupyroliero areara — 10 %,
oOs3aTeqpbHOE YCIOBHE — HajJWMude TMEpeMelIUBaHUs U  IepeMallbIBaHUs
00pa3yIoIIUXCs CIIEKOB;
PAcKpBITO CyLIECTBOBAHUE HECTEXMOMETPUYHBIX COeNUHEHUN (ropuna Oepuiius u
bTopuaa aMMOHHUSI B TeMITepaTypHOM auanasone 292-554 °C;
U3y4eHbl TEPMOAUHAMUYECKHAE OCHOBBI U KMHETHUECKHE XapaKTEePUCTUKH IpoIiecca

B3aUMO/ICHUCTBHS baroopuT-heHaKuT-0epTPaHTUTOBOTO KOHIIEHTpaTa G
rUIpo(PTOPUIOM aMMOHHMsS, YCTAaHOBIIEHA JIUMHTHPYIOIIAas CTalusi Ipolecca
TUIPOPTOPUPOBAHHS;

U3y4deH Mpolecc IHapou3a TeTpadTopOepuiiaT-aHuOHa U MPUMECHBIX HOHOB ITPH
BBICOKMX YpoBHsX pH B pactBope ¢dropuaa aMMoOHHS, Mpolecc COPOIMOHHON U
NEPEKPUCTAILIN3ALMOHHON OYUCTKH TeTpadTopobepriyiaTa aMMOHUS, H3y4eH
MEXaHU3M TEPMUUYECKOM JuccoUMalh TeTpadropobepuiuiaTa aMMOHHS H
OCaXIIEHUsI THpOKCcUa Oeprusuns U3 pactBopa (Gropumaa OepusuHs IO N1eUCTBHEM
25 %-r0 BOJHOTO pacTBOpa aMMHaKa;



YTOYHEH MeXaHW3M TEePMHUYECKOW auccouuannu terpadopodepuiiiaTa aMMOHHUS,
IIPOTEKaloIel B HECKOJIbKO cTaauii: B uHTepBaie 151-262 °C mpoucxonmur
paznoxenue (NHy),BeFs no tpudropbepunnara ammonus (NHsBeF;), B nuntepsaie
262-292 °C — no nenradpropnudepusiata ammonus (NHyBe,Fs), B unTepnane 292-
355 °C mpoumcxomuT 00pa3oBaHWE  HECTEXMOMETPHYECKOTO  COSIUHEHUS
2BeF,-0,1NH4F, koTopoe nmonnocteio paznaraercs go BeF, mpu 554 °C.

3HaueHue I[MOJIYYE€HHBIX COUCKATEJIEM PE3YJIbTATOB MCCJICJOBaHUS I ITPAaKTUKU

IMOATBEPKAACTCA TEM, YTO:

pa3pabotan «BpemMeHHBIH TEXHOJIOTHYECKUN pEerIaMeHT TIOJIy4YeHUs Oepuilins
rugpookucu Ne K43-01.03-2016-BTP», mo3Bossitominii BOBJIeYb B 3KOHOMHYECKU
00OCHOBaHHBIM  mepefen  QIIOOPUTCOACpPIKAIINE  KOHLEHTpaThl  OepHILIus
EpMakoBCKOro MeCTOPOXKIEHUS, Pe3yJIbTaThl JUCCEPTAIIMOHHOTO HCCIIe0BaHUS B
Buse Hoy-xay nepemanst OOO «HITO «Penxue meramnsl CuOupu» Ha OCHOBAHUU
JIMueH3uoHHOTO JOroBOopa O MPEeNOCTAaBICHWU IpaBa HCIIOIH30BaHUS CEKPETOB
npousBojcTBa (Hoy-xay) No 1500 ot 03.02.2016 1.;

ONpeNesieHbl  MEepPCHEeKTUBBI  HCIIOJIB30BaHUs  nepepaboTku  OepUILIIHMEBBIX
KOHI[EHTPATOB C TOMONIpI0 ruapodTopuna ammonust mpu 190-200 °C  6Ges
OpeaBapUTEIbHON TePMUUECKOM W XMUMHYECKOW aKTUBAIMUA Jig IPOU3BOJICTBA
dTopucThIX conel OepuiuTHsi, HEOOXOMMMBIX [JIS TIOJYYEHHUS METaIMYECKOro
OeprILIHs;

Co3/[laHa CUCTeMa MPAKTUYECKUX PeKOMEHIAINN 0 OpraHu3allii TeXHOJIOTUIeCKON
MIOCJIeI0BATeIbHOCTH nepepadoTKu brrooput-heHakuT-6epTpaHIUTOBOIO
KOHLIEHTpaTa C MOMOIIBI0 TUAPO(TOpHIa aMMOHHUS 10 THAPOKCHIA Oepusuius,
BKJIIOYAIOIIUX  CTaAUU  TUAPOPTOPUPOBAHUS,  BOJHOIO  BbIIIEJIAYUBAHUS,
TPEXCTyNeHYaTOM  OYMCTKH  OT  MpUMeced, TepMHUYecKoe  pa3jioKeHHue
TeTpapTopodbepusiaTa aMMOHUSI U OCaXACHHUe TUIPOKCUAA Oepuiiis U3 pacTBopa
GTopuna 6epunnus;

IIPEACTaBIEHbI PeKOMEHIALIUH T10 alapaTypHoMY 0hOPMIIEHUIO TEXHOJIOTUYECKOTO
nepenesa IMPOU3BOJICTBA THAPOKCHMIA Oepuimst u3  QIEOOPUT-(HEHAKUT-
OepTpaHAUTOBOr0 KOHIIEHTPAT C TIOMOIIBIO THAPOGTOPUIa AaMMOHHUSI.

OneHka TOCTOBEPHOCTH Pe3yJIbTaTOB UCCIIEIOBAHUSI BbISIBUIIA:

IUIg  OKCIIEPUMEHTAJIBHBIX pabOT MCIONb30BaHbl MEPEOBOE aHATUTUUYECKOE
00OpyZOBaHHE U COBpPEMEHHBIE MeTOIbl (UIUKO-XUMHUUECKUX HCCIIeTOBAHMIMA:
TEPMOTpaBUMETPUYECKUH U AupepeHIHaTbHbIi  TepMUYECKHHA  aHaJM3,
uH(QpaKpacHas  CIEKTPOCKOIMsS, AaTOMHO-IMHCCHOHHAs  CIEKTPOCKONHUS  C
UHIYKTUBHO-CBSI3aHHOMW JIa3MOM U PeHTreH0(ha30BbIN aHATN3;

TEOPHS TUCCEPTALIMOHHOTO UCCIIEIOBAHUS IIOCTPOEHA Ha U3BECTHBIX, IPOBEPAEMBIX
JAHHBIX, OIyOJIMKOBaHHBIX B TpyJaX OTEUYECTBEHHBIX M 3apyOeKHBIX aBTOPOB, B
KOTOPBIX M3JI0KEHa HaydHas KOHLEIMLHS CII0CO00B HKCTPaKIMKU Oepuilaus U
IOJly4eHHUs] II€PBUYHOM OepHiIMeBON MNPOAYKIUHU: TUIPOKCHUAA OepuilIus W
METaAIIINYECKOro OepuILIus;



e wumjes Oasupyercs Ha OOOOIIEHWM MHUPOBOIO OIBITa B o0OyacT XuMuu (Topa,
dTopcomepKauX  COSIUHEHHH, TMpUMEHEHHS (GTOPHCTBIX COCJAWHEHUU B
TEXHOJIOTUH MepepaboTKU MUHEPaATIbHOT'O CBIPHSI;

e HCIIONB30BAHBI JIaHHBIC, IIOJYYCHHBIX paHee II0 TeMaTuKe TepepaboTKu
OepUIUTHICOIEPKANTUX MaTepUaIoB M IMPUMEHEHHUIO (BTOPUCTHIX COJIe aMMOHUS B
TEXHOJOTUU I1BeTHhIX M penkux wmetamnoB (M.I. Price, JI.LH. Kypunesko,
B.C. PumkeBuu, H.M. Jlanram, B.B. Illaramos, B.M. Humxonor, M.JI. Komaps,
T.A. lo6pockokuna, B.B. Jlazaperko, A.M. ITonos, A.C. Mexnsenes, B./l. ®enopos,
JI.B. [Jertsapesa, E.M. Cyrsruna, B.E. MatsicoBa, A.H. bopcyk, B.1. Camoiinos,
N.0O. JleBaneBckui);

e YCTQHOBJIEHO Ka4yeCTBEHHOE COBIIaJIeHHE pe3yJbTaTOB JAUCCEPTAIIMOHHOTO
HCCIIeIOBaHUS C pe3yjibTaTaMu, MpeACcTaBIeHHBIMU B HE3aBUCUMbBIX UCTOYHUKAX I10
naHHo Temartuke (M. Schmidt, H. Schmidbauer, J[.A. DBepect, A.B. HoBocenoga,
E.E. Zaki, D.D. Throat, I'.®. Cununa, FO.W. 3apem6o, JI1.D. beptuna, B.B. I1latanos,
B.M. Hukonos, M.JI. Kouaps, T.A. Jlo6bpockokuna, B.B. Jlazapenko, A.M. Ilomnos,
A.C. Mengenes, B.Jl. ®enopos, JI.B. Jlertspesa, E.U. Cyraruna, B.E. Matsicosa u
Ap.)

e HCIIOJB30BaHbl COBPEMEHHbIE METOJUKH cOopa ©U 0OpaboTKU HCXOTHOU
uH(pOpMaIUH.

JInyHBIA BKJAJ COMCKATENsl 3aKIIOYaeTCs B aHaJIU3€ JTUTEPATyPHBIX TaHHBIX,
BBIOOPE TEOPETUUIECKUX 1 SKCTIEPUMEHTAIBHBIX METO/IOB PEIICHHUS [TOCTaBICHHBIX 3a/1ad,
pa3paboTKe HCCIeNoBaTeNIbCKOTO O0OPYIOBaHUS, JMYHOM YYacCTHH B TIPOBEIACHUU
SKCIIEpUMEHTAIIBHBIX UCCIIENOBAHUM, aHAIW3e U UHTEPIPETAINU OJyUYEeHHBIX JaHHBIX,
MIOATOTOBKE K MyOJIMKAIINH TOKJIAIOB U CTaTeH.

Couckarenp npeJcTaBuil § oMyOIUKOBAHHBIX pa0OT B PEIIEH3UPYEMBbIX HAYUHBIX
U3IaHUSAX M3 MepedHs, yTBepxkJaeHHoro MwuHoOpHaykm Poccwu, 3 omyOnnkoBaHHBIS
paOOThI B M3AHUSIX, MHIEKCHPYEMBIX B HAYKOMETPHUUIECKUX 0a3aX JaHHBIX SCOpUs.

ITysxkr 2.6 IlonoxxeHus OpUCYKASHUS YUSHOU CTENeHH KaHauaaTa HayK, yHeHOU
crenenu nokropa Hayk HUTY «MUCuC» couckarenem yueHOU CTEIEHU HE HAPYILIEH.

Juccepranus Mantotuna JLH. cooTBeTcTByeT KpuTepusM 1. 2 IlomoxeHus o
nopsiake InpucyxiaeHus ydeHblx creneHed B HUTY «MUCuC», tak kak B Hedl Ha
OCHOBAaHMU BBIITOJHEHHBIX aBTOPOM MCCIEJOBAaHUN pellleHa 3ajada IepepaboTKu
POCCUICKOTO (IFOOPUTCONEPIKAIIETO OSPHILITHEBOTO CHIPHS C TIOMOIIBIO THAPOhTOpUIa
aMMOHHMS Uil TOJyYeHUs THAPOKcHUa OepuiuIHs, 1Mo XapaKTePUCTHKAM HUISHTUIHOTO
BelITyckaemMor Mapke Be(OH),, copra b, 4Tto, B cBOIO 0OdYepenb, UMeeT CyIIECTBECHHOE
3HAYEHUE ISl PAa3BUTHUSI POCCUMCKON peIKOMETAINTEHOU IMTPOMBIIIIICHHOCTH.

OKcnepTHas KOMHCCHSI TPHUHsIA peIIeHHe O BO3MOXXHOCTH TPUCYKICHHUS
JLH. MantotrHy ydeHOW CTeleHW KaHIuJaTa TeXHHYECKHX HayK I10 CIeIHabHOCTH
05.16.02 — MeTtayuryprusi YepHbIX, IIBETHBIX U PEIKUX METAJLJIOB.



PCSyJ'leaTbl ro/JioCoBaHus
HpI/I MMpOBECACHUHU TalHOr0 T'OJJOCOBaHHUS IKCIIEpTHAasT KOMHUCCHA B KOJIMYCCTBEC

4/ dYenoBeK, y4aCTBOBaBIIMX B 3aCelaHWHd W3 5 UYEJOBEK, BXONAIIUX B COCTAB
KOMHCCHH, [IPOTOJIOCOBAIIH: 3a - 4/, IPOTHB - [/, HEAEUCTBUTENBHBIX GrOIIeTe e - (7.

IIpencenarens DKCepTHOW KOMUCCUH

I.T.H., npodeccop, 3aBeyIOIIHI
Kagenpoil NBETHBIX METaNIOB M 30JI0Ta G o
HUTY «MUCuCx» — ] / B.I1. Tapacos
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