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Bl.n.rrOBI)J.HlCTlOpesyrn.raris MO)l,enI<)BaHH5Iexcnepnaearansaare peayrrsrarasi, a TaKO)l(

KopeKTHHM Bl1KOpl1CTaHIDIMcysacnax MeTo.n.iB nocniasceas: UMKJIiq}lOl i niHiilliol

sonsraanepoaerpii, noreauioraerpii, 06'eMI-IOrO aaanisy, IQ, YcI> Ta BI1)l,MMOl

cnexrpocxonii, cxaayrosoi eneKTpOHHOlMiKpOCKOrril.

0104U002327), «Pospofixa TeOpenrqHHX 1 rexaonori-nrax OCHOB nepepofineaas

P03QHHiB xesrocopoosaaoro CiPKOBO)l,HlOY CipKY» (.D:B/XMC) (aosrep nepxasaoi

peecrpauii 0106U000263), «.D:ocni)l,)KeHH5I rtpouecis rrepepofinenaa CiPKOBMicHHX

MaTeplaJIlB 3 O)l,ep)l(aHIDIM CiPKH Ta iT crrorryx» (uosrep nepscaaaoi peccrpauii

0107U005040), «Enexrpoxixii-raa pereaepauis rrorrnmansnnx P03"4I1HiBxinrinponaoro

MeTO)l,Y Ot.{YIlueHIDI raais sin ClPKOBO,UHlO (HoMep ztepacaaaoi peccrpauii

0116U006727), a TaKO)l{ B Me)f(aX rocnnorosipaax H,n:P «TIOrnyKH pauionansmrx

WJI.5IxiBTa p03po6neHH5I OCHOBrexaonoriii nepepofineaas CiPKOBMicHHX sirrxozris Ta

cnonyx xonsoposax MeTaniB 3A T «J1YKOP»3 O)l,ep)l{aHH5IMTOBapHl1Xnpoziyxris» (N~

6982) Ta TOB «Kapnaraadrroxiv» (M. Kanyw IBaHo-C!>paHKiBcbKo"i o6n.)

«.D:ocni)l,)I{eHH5ICTaHY ztiio-roro 06na)J.HaHIDI Ta pexoveanauii mono Y)l,OCKOHaneHH5I

niio-nrx rexaonori-nrax npouecis aa TOB «Kapnarnarproxia» (N~A2019100275/35).

Crynius o6rpYHToB3HOCTi H3YKOBHX nOJIOlKeHb, BHCHOBKiB i peKOMeHJl3QiH,

clllopMYJIbOB3HHx y JUICepT3uii Cmosapa A.B. e BHCOKl1Mi 6a3ycrbC5I aa Bce6iYHOM)',

rpYHToBHOMY aaanisi aayxosoi ra narenrnoi nireparypa, ino crocyerscx MeTo)J.iB

OYl1ll(eHH5Iraais sizt CiPKOBO)l,HlO,nonepeztaix )l,OCni)l,)I{eHb3 p03po6Kl1 xiarinpomroro

MeTO)l,Y, Macoo6MiHHol anaparypa B CI1CTeMi r-p Ta MO)f(JI~I1BHXenexrpoxivi-raax

rtpouecis Y XiHri)l,pOHHOMY rrOrnl1HaJIbHOMYP03QHHi. Ilpeztcraaneai Y )l,l1cepTauii1HiH

p060Ti inei, pinreans ra BI1CHOBKI1rrirrraepzoxeai O.ll.ep)l{aHI1MI1eKCnepHMeHTanbHHMH

peayrn.raraaa, ix KOMn'I<)TepHHM o6po6neHH5IM ra HaJIe)l{HOI<) irrrepnperauieto,

(HOMep nepscasaoi peecrpanii(.D:B/XiHri)J.pOH)MeTO)l,OM»XIHn,UpOHHHM

TeOpeUrqHHX i rexaonori qHHX OCHOBBHJIYlleHIDI CiPKOBO)l,HlO3 HeKHCHeBMicH11Xraais

eKOHOMl~Moro
. ..

nom MepHol,ClpK11 - npitiaonacnepcaoi TaMO,UH¢iKauiii

e¢eKTHBHicTh .

.D:HcepTauiiiHa p060UI BHKoHYBaJIaCbaa ,Uep)l{610,U)I{eTHHMHTeMaMJif:«Poapofixa
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cenexrnsaicrs MeTO)l,Y,a TaKO)l{, sa paxynox MO)l{nl1BOCTiO)l,ep)I{8HH5I)l,BOXUIHHHX



xapfiouarnoro p03~IMH)' xiarinpony ra TeXHOnoriqHHX napaaerpis na enexrpoxivixay

perenepauno XIIP, 1Il0 zrano 3MOry aanponoayaaru TeXHOJIOrILJHy cxesiy

XlHrILIpOHHOro MeTO)];y o-nnuenua r331B Bl,D. H2S 3 erreKTpOXIMltfHOIO 1

naniserrexrpoxi MiqHOIOpereuepani ero XIIP.

npaKTHI.{He 3HaqeHHH zmcep'rauiituoi p060TH norrsrae Y p03p06JleHHi

TeXHOJIoriqHMX rrponecis )])151 OqHlll.eHH5I6e3K.11CHeBHX(rrpHpOLIHI1X i TeXHOJIoriqHI1X)

ra31B BI)]. CiPKOBO)J.HJOxiHri.n:POHHMM MeTO,D.OM,OC06JIMBiCTlO 51KMXe 3.n:iMCHeHH5I

rrpouecrs aa aruocrpepaoro ~Il1 ninsauieaoro T.I1CKY, craniaaicrs (O)].HO- tIM

.n:BOCTa.LI.iHHe),XIMIqHa Y.11enexrpoxivisna pereaepauis P03lfMHiB, uiJIeCnp5IMOBaHe

BrrJIl1BY CKJIa,lJ.)'
. .

3aKOHOMlPHOCTlsneprrre BCTaHOBneHlr3318;TeXHOnOnqHI1X

. . .
XIHrI)J,pOHHoro nOrJIHHaJIbHOrO P03qHHY KHCHeM rrOB1Tp5l; anepme BHBLJeHOBrrJIMB

KOMrrOHeHTIB 6e3KHCHeBHX r33iB na O~mlll.eHH5I 6e3KHCHeBHX r33iB sin H.,S

xinrinponnm« rrOfJIMHaJIbHI1M p03~mHOM 'ra Horo pereaepauuo, nro )].a.JI0 3Mory

npaKT.I1LJHOYHicpiKYBaTI1 TeXHOJIoriqHi cxeva OLJ.l1lll.eHIDl pi3Hl1X npMpO)];HHX i

. .
pereaepaun XIHrInpOHHOrO normmansnoro poa-may ra BCTaHOBJIeHOKlHeTHLJHL

napanerpa usoro npouecy y a6cop6epi 3 cy[(iJIbHHM 6ap60Ta)J(HMMmaposr, uio nano

3Mory apryraenryaarn BH6ip Maco06MiHHoro 06na)J.HaHH5I)J,JI5I3)J,iMCHeHH5Iperenepauii

HaYKOBa HOBH3Ha. ABTOPOM snepure BCTaHOBJIeHO3aKOHOMipHOCTiCP33oBol

pisaosaru B C.I1CTeMiCipKOBO,[(eHb- XiHri'[(pOHH.I1MrrOrJIMHaJIbHlfHP03qJ{H, aa nincrasi

xoro BMBe,[(eHO MaTeMaT11'm)' aanexcaicrs piBHOBa)f(HOrO naprnansaoro T.I1CKY

CiPKOBO'[(HlOnin CKJIa,lJ.)'XiHri'[(pOHHOrO nOrJ1MHaJlbHOrO poaxaay Ta p03p06neHO

rexaonorixxi 3aCa,[(M,[(BOCTa,[(iMHOrOOqYnU.eHH5Iraais sin CiPKOBO,[U{1OXiHri'[(pOHH.I1M

MeTO,[(OM; p0311mpeHO 3HaHIDI npo BJIaCTI1BOCTiTa MeXaHi3M cpOpM)'BaHH5IXOC

sanexcuo ain -racy excnosauii ra cxnany Kap60HaTHMX i xapfiotrarao-riocyrrsdiarnax

P03qHHiB XiHri'[(pOHY, na nizrcrasi qOfO 3arrpOrrOHOBaHOB,[(OCKOHaneHYMeTO,[(HKYTi

npHfOTYBaHH5I ,[(JI5I 36iJIbllIeHH5I ecpeKTMBHOCTiOllHlll.eHH5I raain i CeJIeKTMBHOCTi

uineCnp5IMOBaHOrOOKMCHeHH5Ixesrocopfionaaoro H2S)),0 S qH Na2S203; p03p06JIeHO i

excnepaveirransxo nepesipeao MaTeMaTJ1'lIHYMO,[(enb npouecy xesiocoptiuii H2S 3

6e3KMCHeBHX r33iB XIIP y 6ap60Ta)f(HOMY anapari, uto spaxoaye BrrJIMB TMCKY,

crynens HaCl{tIeHH5I CipKOBO'[u{eMTa i nOqaTKOBOi'xonuearpanii aarpiro Kap60HaTY;

p03p06neHO MaTeMaTHLJHYMO)J.eJIbnpouecy xevocopfiuii O2 3 nosirpa nin -iac
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O.1l.ep)l(aHH5IMClpKM qM TiocynbcpaTHOrO P03qI1Hy. 3,L(iMCHeHO aaams pecypcIB

CiPKOBO.1l.HeBMicHliIXraais Y pi3HRX ranY35IX npOMHCJIOBOCTl,SlKI MO)KYTh cnyrysara

CMPOBI1HOlO,L(JISJ:O,L(ep)KaHIDIClpKR "CfM'ii CnOnYK : npMpO,L(HMHraa JIoKaQHHCbKOrO

PO.1l.0BMll.(a(C. Jloxa-ti Bomracsxoi o6JI.); nOnYTHMM HacpTOBMH raa P0.1l.0Bl1wa

«Ilpopsa» (Pecrryfinixa Ka3aXCTaH); pereaepauirnuoi ras nicJISJ:MEA YCTaHoBoK na

ITAT «Anxeacsxnti KX3»; ByrneBO,L(HeBMMraa flAT «Hadrroxixrix Ilpmcapnarrs» (M.

Hansipaa IBaHo-<I>paHKiBchKoi" o6n.); niponiaaaa ras T30B «Kapnaraadrroxia» (M.

Kanyur Iaaao-qipasxiacsxoi o6n.); Gioraa TOB «rY)lBeJIJIi Yxpaiaa» (c. KonaHKM

Iaaao-clipaaxiacsxoi ofin.).

,Uo nposiacnosoro BnpOBa)l)KeHHSIaanponoxosaao TexHoIforil onnurenna Bl,n:

CiPKOBO,n:HlOxinrirrpomrass MeTo,n:OMniponisnoro rasy onetpiaosoro BMpo6HMUTBa

T30B «Kaprraraadrroxisr» (M. Kanyur IBaHo-¢paHKiBchKoi" o6n.) Ta nyrrresonnesoro

rasy YCTaHoBKM CnOBlJ1hHeHOfO KOKcYBaHH5I ITAT «Hadrroxisdx I1pMKapnaTTSJ:»

(M. Hansipaa IBaHo-cDpaHKiBchKoi' o6n.).

AHaJ1i3 3Micry p060TH. ,UMcepTauiJI CKna,n:a€ThCSJ:13 aaoranii, scryny, 8

poaninis, BMCHOBKiB,CIII1CKYBHKopMcTaHliIX nacepen iHCPOpMauii (333 HaMMeH)'BaHIDI)

Ta 7 ,n:O.1l.aTKiB.Marepiann ocrrostroi qaCTMHMaaxnaneai na 257 cropiaxax, MicT5ITb 47

PMCYHKiBi46 rafinaus. 3aranhHHM: oficar .1l.HcepTauil- 365 cropiaox.

P03,n:inM CTpYKTypoBaHi, aanpaxiaui KO)KHOfOposziiny HaBe,L(eHOBHCHOBKM'ra

nepenix .1l.pYKoBaHliIXnpans, B SJ:KHXorryonixosano pesynsrara nocnirracess.

Y scryni otirpytrrosauo axryansxicrs naceprauiitnoro ,L(OCJJlLI.)KeHHSJ:,

cdiopsrynsoaaao MeTY Ta 3aB.n.aHIDI naceprauii, naseneno 3B'SJ:30K3 .1l.ep)l(aBHMMM

HaYKOBHMH rrporpasrasra 'ra fOCn.n.OrOBipHMMH TeMaMH, BHCBiTIfeHO HaYKOBY 'ra

rrpaxnrssy UIHHICTh p060TM, naaeneao saransny XapaKTepMCTHKY p060TH,

zteranisosaxo OC06HCTHHBHeCOK3,L(06ysaqa.

rpYHTOBHHM ananis HaYKOBo-TeXHiqHol ra naTeHTHOi rnreparypa aaseneno Y

nepurosry posnini nncepranii, 30KpeMa npoaaaniaosano BHpo6HHUTBO i CnO)Kl1BaHH5I

CiPKI1 B Yxpauri, pecypcn CiPKOBO,n:HeBHX,30KpeMa, 6e3KHCHeBHX rasin, MeTO.1l.l1

Ol.JHll.(eHHSJ:rasia ain H2S B npOMMCnOBOCTi'ra cranii XiHri.1l.pOHHOrOnpouecy. Onl1CaHO

OCHOBHiMOrOnencnixa i nesapiureni nl1TaHH5I,SJ:KifaIThMYlOTh BnpOBa.l1)KeHHSJ:MeTOny

y rrpOMHCnOBOCTi,l(J15I OQl1IlleHH5I6e3KHCHeBHX raais Bin H2S. Bnnineao OCHOBHMH,
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nepuioseprcsaa He.D,OJIlK- YTBOpeHHSI Na2S203 sa paXYHOK nofii-uroi peaxun

OKHCHeHHSICiPKOBO.D,HIOKHCHeM rrosirpa sa craztii pereaepauii P03qI-IHY· ,[(nSl

06rpYHTYBaHH5I BH60py pauioaansnorc 06na.D,HaHHSIrrpouecis xevocopfiuii H2S 3

6e3KHCHeBHX fa31B 1 xenocopfiuii O2 3 rrOBlTp51 rrOrJIHHaJIbHMM P03tUiHOM

npoanarrisoaaao Maco06MiHHY anaparypy Y CHCTeMaX r-p. Hanpmciaui p03.D,lJTY

C<P0PMYJIhOBaHOMeTY i OCHOBHi3aB.D,aHHSI.D,HCepTauiMHOrO)],OCJIi)l.)KeHH5I.

Y npyrosry p03,[(iJIi HaBe.D,eHOonac p03p06JIeHI1X YCTaHOBOK,UJI51BM3HaqeHH5I

piBHOBa:>KHOrOrrapuiansnoro TI1CKYH2S Ha.D,XiHri)]'pOHHMM rrOrJIMHaJIbHHMP03QHHOM

(XTIP), ,UOCJI1,U)KeHbxesiocopfiuii H2S 3 fa31B Y 6ap60Ta)KIDM KOJIOHI Ta

rOpI130HTaJIbHOMYa6cop6epi 3 KOBIlIOno.l1,i6HI1MI1)],I1CrrepraTOpaMI1(a6cop6epi rAK,[() ,
.D,OCJIi,U)KeHbxevocopfiuii O2 rrin sac pereaepauii XfIP y 6ap60TmI<HOMY a6cop6epi ra

a6cop6epi rAK,U, eJIeKTpoxbVIiQHOlperenepauii nornaaansaoro possaay, .l1,OCni,U)KeHb

Bl1JII1BY ,UoMiruOK Y rrpOMI1CJIOBI1X6e3KHCHeBHX rasax na xesrocopfiuho H2S i

pereaepauno P03QHH)'. Ol1HCaHO MeTO,Ul1KI1,UoCJIi,U)KeHbcpi3I1Ko-xiMi'lHHX i OKHCHO

Bi,[(HOBHHXBJIaCTHBocTei1XiHri.D,pOHHI1XP03l.fHHiB, ananisy nOfnI1HaJIbHOfO P03QHHYTa

rasis aa BMicTH2STa iHIJIHX CiPKOBMicHMXC110nYK.

Tperiti p03,[(iJI rrpHCB51LleHHM,UoCJIi,U)KeHHlOcpi3M1W-xiMiYHHX BJIaCTHBocTei1

XTIP 3aJIe)KHOBi,U MOfO CKJIany Ta, na ix ocnosi, reopera-max .noCJIi,U)KeHbBl160py

Maco06MiHHO'i arraparypn ,UJI5I3,UiMCHeHH5Inpouecis xesrocopfiuii 51KH2S na crazrii

OtIHlIl.eHH51rasy, TaK i O2 na cranii pereaepauii XTIP.

Onineao B3a€MHYP03tIHHHiCTb Y CMCTeMiXiHfi.D,pOH-NaHC03-Na2C03-Na2S20J

,[(JI51BCTaHOBJIeHH5IMe)K rpaHI1tIHHX xoanerrrpauin iurpezricarin XTIP, aa 51KI1X

3a6e311eQYBaJIHCb6H BI1COKi3HaqeHH5I iioro rrOfJIHHaJIbI-IO'j3)l,aTHOCTii CeJIeKTHBHOCTi

npouecy. IToKa3aHO MO)l(JIHB1CTb BMKOpI1CTaHIDI P03lflIHiB 3 m,Usl1IUeHHMM

xouuearpauiana iarpeniearis (Kr/M3) 5-10-350-40 a60 5-20-350-10. BCTaHoBJIeHo

Bl1JlHBTeMnepaTypH i icouuearpauiji iarpenicnris nOfJIHHaJIbHOfO p03tIHHY na rycTI1HY

i xiaesrara-ury B'513KicTb, pH, crauioaapnaa oKHCHo-Bi.D,HOSHMMnoreauian (OBIT) Ta

110BepXHeBHMHaT5lTp03Y.I1IDB.

Ha OCHOBi I.l,MX pe3YJIbTaTiB l1pOBe,IJ,eHOp03paxYHKH BeJII1l.fHH ,UHCPY3iMHMX

onopis, uto CTBOPIOIOThraaosa i pi.D,I1HHaCPa3HY TpbOX pi3Hl1X nmax aficopfiepis

(aacanxoaouy, 6ap60Ta)I<HoMY i ,UI1Cl1epryIOtIOMY).Bpaxoayrosn nepesarn i He,UoJIiKI1
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P03Ql1HYaanescars Bi,LJ,¢OPMM XiHri,LJ,pOHY- Bl1xi.n.HI1HQI1orrirOMepM30BaHI1H. P03t.{HHI1

3 nortepezrnsoro eKCn03I1uieFO(aa paXYHOK onirouepasauil xiarizrpony) MaIOTbHI1)£(Ql{M

pH i BI1lUI1Hcrauioaapanti OBIl. BCTaHoBneHo TaKO)£(,uro rrocninoaaicrs rtonaaaaaa

inrpenienris Y XIIP nnnasac na 3Hat.leHIDl OBIl i pH P03QI1HiB. TaK, 3HaQeHH~pH

P03QI1HiB, B ~KHX xiarinpoa cnepury 6YB OJTirOMepH30BaHl1Hy CO,IJ,OBI1Xp03QI1HaX,

npakrasno O,[(HaKOBt- 8,94 i 8,96 i c MeHIllI1Y1I1,Hi)£( y BHna.rI.KYoniroaepasauii 3

,LJ,06aBKOI{)Na2S203 - 9,11 ... 9,20. Bi,LJ,ITOBi'[(HO,3HayeHH~ OBIT UfIX P03Ql1HIB e

6inbWI1MI1: -0,142 i -0,165 B rrpoTI1-0,220 ... -0,259 B.

MeTO,LJ,OMY<D-crreKTpocKorril BO.n:HI1X p03Yl1HlB x1Hn.n:POHY BCTaHOBJTeHO

36inbrneHH~ QaCTKH ceMixiHoHHI1X ¢parMeHTiB B oniror-repi Ta n~1t* nepexona B

MOHoaHlOH-pa,[(HI<arrax xinrinpony, uro IHIlJ,lFOlOTb nonierepnsauiro, 36iJTbIlJeHIDl

,[(OB)J(J1Hl1naaurora i YTBopeHIDI nonicesrixiaonia. Meronov r"lJ-crreKTpocKorrii aa

perpnexcava Kap60HiJIbHMX i ri)]'poKCMJTbHl1Xrpyn nocninsceao 3Miey cnissizraomeaaa

XiHOHHI1X i ri.1lpoxiHOHHI1X cpparMeHTiB Y peaKlJ,iHHiH Cl1CTeMi Ta sanpononosano

opiearosny CTPYKTyPYxiarinponaoi OKI1CHOiCI1CTeMl1(XOC).

Meronosr I(BA )],I1CepTaHT3)l.ii1cHI1B rpYHToBHi ,[(oCJTi)l.)£(eHIDl3MlHI1 OKHCHO

Bi)l.HOBHI1XBnaCTl1BOCTeHxiarinpoxnoro OKl1CHl1Kasanesoro sin =acy BI1CTOFOBaHH51

p03t.IMH)' ra CKJIa)],y COJJ,OBMXra riocynupamo-conoaax P03QMHiB xiarizrpoay. Ha

OCHOBI UI1X peaynsraris ,LUiCepTaHT BM3Hat.II1BMaKCI1ManbHi 3HaqeHIDl OKHCHOi i

Bi,nHOBHOi"nosenirrxa XOC Ta ,lliHIllOB BI1CHOBKYnpo aaacvoniro xinrinpoay liM Moro

onirosrepy 3 Na2S203, ~KMM MicTHTbC~ y nOrJTI1HMbHOMY poaxani, 3 YTBopeHH5lM

rizrpoxinonaax CYJIb<p03aMimeHI1X diparwearia xinrinpounoro OKI1CHI1Ka. TaKI1H

OKI1CHHK xapaxrepasycrscs Hl1)£(t.{l1MI1 3Hat.{eHH~MI1 OBIl, a OT)I(e MeHllIOFO

BnaCTHBOCTl normraansuoro. .
BCTaHOBneHO, uio OKllCHO-Bl,LJ,HOBHI.D:HcepTaHTOM

posrnsayrax rnms aficopfiepis, ,LUiCepTaHTOM3,[(iHCHeHO 06rpYHTOBaHMH Bl16ip 1

peKOMeH,[(OBaHO,[(JUrnpouecis xesrocopfiuii CiPKOBO.n.HlOi KMCHlOXIIP 3aCTOCOBYBaTM

zurcrtepryioai a60 fiapficraaori aficopfiepa.

y qeTBepTOMY posnini aaseneao peaynsrara nocrnnzceas 3MIHl1 OKI1CHO

Bi.n.HOBHI1XBnaCTMBOCTeHxilITi,IJ,pOHHOroOKI1CHI1Kanin =racHoro npl1rOTyBaHIDI .

.D:JUI nocninzcem, OKMCHO-Bi'[(HOBIDiX BnaCTI1BOCTeH CI1CTeMH BMKOpMCTaHO

cyqaCHI1H eneKTpOxiMi"LIHMHMeTO.n.- MeTO.n.UI1KJTiqHO'iaonsrannepoaerpii (lJ,BA).
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CeneKTI1BHICTIO OKI1CHeHH5IH2S ..QOClPKI1, 3arrp0110HOBaHO B..QOCKOHaneHH5I..QO

TeXHoIlorii' rrpI1rOTYBaHH5IXIIP,

II'sITHH p03,lJ,iJ] rrpI1CB5flieHI1H ..QOCIIl..Q)I(eHH5IMxejaocopfiuii ClPKOBO..QRlO3

6e3KI1CHeBI1Xraais Y a6cop6epi rAKD: i BepnflCaJIhHOMY a6cop6epi 3 cyuinsmo«

6ap6oTmKHI1M mapor-r (BAEIlI) , CrrOyaTKY 6yno nocninsceao pisaosary B CI1CTeMiH2S

- XTIP i rrOKaJaHO3HallHI1H BrrnI1Bna Hei' crynens HaCW·leHH5Inornanansnoro p0311HHY

ClPKOBO..QHeM,Ile Ba)f(I1I1BO ..QJH£3a6e3rre"4eHH5I 110BHOTI1 Olll1lIl.eHIDI raais BI,n

ClPKOBO,nHIO ,[(ml 3a6e3rrelleHH5I HopManIBHI1X rrOKa3HI1KIB OYI1ru,eHH5I raJIB

sanporrouosaao 3.ll.iHCHIOBaTI1nsocraniaae OllI1meHIDI: na I-H cranir .D:IIJl O"4Hru,eHIDI

3aCTOCOBYBaTI1perenepoaarraii IIOrnHHaTIbHHMP03qJ.fH,a aa 2-iH craztii - cBi)J(I1HXIIP,

3 BpaxYBaHH5IM ..QaHI1XpiBHOBarI1 i peKoMeH)J,oBaHI1Xxparepiansarrx piBH5IHh

6y no pospofineno MaTeT\1aTI1'1HYMO..Qenhnponecy xevocopfiuii H2S y fiapfiorazcaoxiy

pexoud, 51KaBpaxoBY€ snnaa Tl1CKy, IIOYaTKOBOlxoanearpanii sarpiro Kap60HaTY i

CTyrreH5I HaClfYeHH5I p0311I1Hy CiPKoBo..QHeM,P03po6neHY MO..Qenh nepesipeao sa

excnepaaerrrarrsnia YCTaHoBui xeaocopfiuii H2S 3 a30To-cipKOBO)J,HeBoi'cynimi nizr

THCKOMzto 10 MTIa y 6ap6oTa)KHOMY pe)f(HMi i noseneao, uro MO..Qenha,neKBaTHO

Bi)J.o6pa)l(a€ npouec. TIoKa3aHo, uro aaneacnicrs mBl1..QKOCTixeuocopfinii CiPKOBO.ll.HIO

nporropuiiiaa TI1CKY B creneai 0,82 .. ,0,83, uio cave i xapaxrepno ztna «rrosripao

P03'lII1HHI1X»rasis, 51KI1M€ cipxcsonens. OTpHMaHi sanescaocri mono xevocopfiuif H2S

3 6e3KI1CHeBOro rasy nepesipeao nin xac ,nocni..Q)J(eHH5IOym.ueHH5I rnp0Il13HOrO rasy

T30B «Kapnarnarproxia» Y 6ap6oTa)l(HOMY pe)J(I1Mi,

,[(I15ICTBOpeHH5IMO..Qeninpouecy xesrocopfiuii ci PKOBO,nHIOXIIP y anaparax 3

nncnepryro-ma pe)J(I1MOMpofioru 3aCTOCOBaHOxparepiansai piBH5IHH5Ii pe3YJrbTaTI1

nocninacens (iHmI1X asropis) y rrpOMI1CnOBI1X YMOBax p060TI1 zmcnepra'ropia

a6cop6epa rAK,[(, Ilepesipxy TeOpeTI1l.JHI1Xnocninaceas npouecy xesrocopfiuii H2S 3

6e3KI1CHeBI1Xrasis Y )J.I1crreprYlOYOMYpe)l(I1Mi 3J].iHCHeHOy xrozteni a6cop6epa rAK,[(,
BCTaHOBJreHOiHTeHCI1BHiCT.hznrcneprysaaax, aa axoro ..QI1<pY3iHHI1Honip pi..QI1HHOi'

<paJI1He niMiTY€ xexocopouiio H2S 3 6e3Kl1CHeBOrorasy B rAK,U (niHiMHa ursxmcicrs

KiHUiB zmcnepraropa VniH. ~ 12 M/C, rdnsxicrs ..QI1cnepraTopiB S = 4 nIT/M ..QOB)}(HHI1

rOPI130HTaJIhHOrOsana), Ta IIIBI1..QKicTbraaosoro rrOTOKY1,8" ,2,0 M/C,

BI1BlleHHIO craztii XiMiqHOi' pereaepauii nornanarrsnoro p03tlI1Hy y ..QBOXrnnax
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xeraocopfiuii KI1CHl{)3 IlosiTP51 XITP c rmure neuio 6inbllll1M Hi)l( Horo copfiuii conosaa

P03LJI1HOM,O.1l.HaKsee piSHO HH3bKHM. Bl13HatIeHO xoerpiuieur rrpHCKOpeHH5Ia6cop6uil

KHCHl{) (X= 5,14) Ta BCTaHOBneHaKOHCTaHTaursanxocri peaxuii Mi)K xexrocopfioaamer

O2 i Bi)J,HOBHOI{) <pOPMOIOXOC k, = 0,1547 M3I( c'xrons). Hl13bKa uiaazncicrs

xexrocopfiuii KI1CHIOy BAEW, rrOpiBH5IHO3 IllBI1)J,KiCTl{)xiMitIHOI peaxuii, ztana 3MOry

nI1CepTaHTYHe peKOMeH.ll.YBaTI1uea TI1Il Maco06MiHHoro 06na)J,HaHH5InIDI perenepanii

xiarutponnoro rtorrraaansaoro p03YI1Hy.

TOMY aacryrmi )J,ocni)J,)KeHH5Ipereaepauii p03tIHHY 6yno 3)J,iHcHeHo S rAK,D,.
TaK 51KO.II:HaKoBYlllBH)J,KOCTiOKI1CHeHH5IMO)KHa)J,OC5IITH,3MiHlOl{)tIH cniasinaoureaas

niniiino) lllBHnKOCTi )J,I1crrepraTopis (VniH.) i ix LfHCna (S, IlIT/M), TO paUiOHaJTbHY

iHTeHCMBHicTb )J,I1CneprYBaHH5I(Vnit •. = 10 Mlc i S = 4 urr/r«) XITP BI13Ha1:J:eHOaa

YMOBHHMHeaeprosarparasra na nMcneprYBaHH5.l.

3)J,iMcHeHi nocnizoxenas Y UbOMY i nonepezursosiy poszunax zmceprauii nana

sxrory )J,HcepTaI-ITY)J,iHTHBHCHOBKY,uro, B OCHOBHO.MY,rrpH aatiesrresenni rreBHHXYMOB

OCHOBHiayrnesomreai KOMnOHeHTI1raais He BrrnHBaIOTb aa xeraocopfiuiro CipKOBonHIO

iIlIBM,[(KiCTbperenepauii normraansaoro P03tIHHY.

Y CbOMOMY P03AiJli aaroposr HaBe.1l.eHOpesynsrara zrocninaceas, rrpI1CB5I1:JeHI1X

36inbllIeHHlO rayxxocri xixrinponaoro MeTony sa paxynox crrp5lMYBaHH5Inpouecis aa

o)J,ep)KaHH5I aanepen sanaaoro nponyxry npifinonacnepcaoi ClpKI1 1:JH

.riocynsdrarnoro p03t.IHHy - CHPOBliHH )J,n51 Onep)KaHH5Inonierepaoi MO)J,McpiKaui"iCipKH.

P03po6J1eHO eJ1eKTpOxiMiLfHl1WMeTO)J,pereaepauii )(TIp 3 BCTaHOBJleHIDfMOCHOBHHX

Moro rtapanerpia. Iloxasaao, uro npn enexrpoxivi-ruiti pereaepauir XI1P Bi)J,6YBa€TbC5I

KOHKYPYBaHH5Inpouecis OKHCHeHH5Icrronyx CiPKI1 i Bi,llHOBHI1X<pOPMXOC, WO CTaJTO

OCHOBOlOnJI51p03p06KJ1 xoanermii aanisenexrpoxiai-moi pereaepauii XI1P.

3 MeTOl{) BHKopHCTaHH5IBi)J,xi)J,HHXTiocynbcpaToBMicHHX P03LfHHiB 51KCI1POBHHH

)J,IDI ozrepacaaaa norrierepnoi cipxa TeXHOJIorielO KHCJTOTHOrOposxnany 3)J,ii1cHeHo

)J,oCJIi)J,)KeHH5IBrrJIHBY xonuearpauii Na2S203 B XTIP ra rexneparypa na crynias

BMW rrpl1cB5IQeHHM IllOCTHHMacoo6MiHHdi anaparypa - a6cop6epax rAK,D,
P03.LUJl.

BCTaHOBneHO,mo y BAElll aa aassxoro rasoanicry KHCHIOorrip MaCOBi.Ll)J.a~i3

60KY pizraaaor CproH Y (1,9 ... 2,7)"103 paais 6inbIlIl1H Bin orropy rasosoi. Crynirrs
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. . .
HaYKoBllrrpaKTHqRlpe3YJIbTaTI1.

Iloaaora BHKJlaD.eHHSl 3.l1.o6YBa'-leM OCHOBHHX pe3YJIbTaTIB D.IICepTau.iHHOI

p060TH B nyfinixauiax. OCHOBHi nonoacenns i pe3YJIbTaTI1nocniaaceas nonoaiaanacs

ra 06roBOplOBaJII1Ch na 6araThox aBTOpl1TeTHYlXHaYKoBo-TeXHiqHI1X KOH<pepeHui~x i

,nOCTaTHhOnOBHO orrytinixosani Y 69 HaYKOBI1Xnpauax, cepen 5IKRX 23 crarri y

. . ..
3aJII1ilJKOBOrOBMICTY ClPKOBO,n,HIOB P03Ql1Hl Ta aa UlJIbOBI1M np0JJ,YKTOMOYI1ll1.eHH5I

(cipxa QI1 aarpiio TiocYJIbcpaT). BiJJ,MiHHicTb cxexr nonsrac Y BHKopHCTaHHi aa cranir

Ot.mll1.eHH5Iraais pi3HI1X anaparis (a6cop6ep TAKn l.JH 6ap60Ta)KHHH TapiJIKOBMH

a6cop6ep), 3aCTOCYBaHHiO,nHO-l.JHJJ,BOCTaJJ,iMHoroOl.lI1meHH~, 3,D,iMCHeHHiperenepauii

XITP XiMiQHHM (a6cop6ep rAKn) a60 enexrpoxiui-nnoa (OKHCHIOBal.Ji MeM6paHHI1H

eJIeKTpOJIi3ep)cnocooavn.

no 3anponOHOBaHI1XTeXHOJIoriQHI1x cxess o-nnneaaa pi3HRX TI111rn6e3KHCHeBHX

raais MeTo,n,iBaasezteao JJ,aHino BJ1TpaTHI1Xxoeoiuicnrax Ta ouineao IX erpexraanicrs.

BHCHOBKH saranov sinofipaacarort, onepncaai 3JJ,06YBal.JeMnaiisaxrraniuri

. . .
pe)lUiMlB Ol.Jl1meHH51f331B ain ClPKOBO,D,HlO3 O,D,ep)Ka~M aanepen sanaaoro

npO,D,YKTy- rrpifiaoznrcnepcaol CiPKH "tJHriocynstparaoro p03"tJHHY- CHPOBI1Hl1)J.JI~

O,D,ep)KaHH~noniaepnoi MO)J.HcpiKauii'cipxn; ~Ki Bi,D,pi3H5IlOThC5l:sa YMOBaMH3JJ,iHCHe~

OKpeMHXcrania TeXHOJIoriqHOrO npouecy (30KpeMa, THCKOM),)J.OnyCTI1MI1M3HayeHH5IM

xenocopfiuii H2S i xoediiuicar MaCOrrepe,D,al.Jl,Onepxani peayrrsram ,D,03BOJIHIDI

asropy peKOMeH.uyBaTI1,D,JI5I xesrocopfinii CiPKOBO,D,HIO3 raais XIIP 3 BMicTOM: NaZC03

- 10 Kr/M3, xiarinpoay - 5, Kr/M3 iNa2S203 ,D,O350, Kr/M3 sa O,D,HOl.JaCHOrOrri,D,BWmeHH5I

TeMnepaTypl1 rrpouecy no 303 ...308 K. 5:IKCTBep)J.)KY€aBTOp, O)J.ep)KaHH5I)J.BOXUiHHI1X

BI1,D,iBcipxa Y xiHri)J.pOHHOMYnpoueci aafieane-nrrs Horo eKOHOMiqHYedrexrnaaicrs.

BCTaHOBJIeHO BrrJII1B pH rrOrJII1HaJIhHOrO p03T.IHHY na o)J.ep)KaHH~M CiPKI1 Y

xinrinpcnaosry npoueci, nIDI cnp~MYBaHH~ npouecy ira O)J.ep)KaHH5IciPKH notpifino

3a6e3neqYBaTH Bi)J.HOCHOBHCOKY KOHueHTpaui€1O NaHC03 nopiBIDIHO 3 Na2C03 Y

nOrJIHHaJIhHOMY P03q}fHi, IUO rracrs ni)J.Tpl1MYBaTH pH He amue 8,8 ... 8,9. nJI~

cnpsaysanaa rrpouecy na O,D,ep)KaHH5INaZS203 sapro BI1KOPHcToBYBaTHXIIP 3

BHCOKHM3Hal.JeHH~MpH.

Y BOCbMOMY p03D.iJIi aBTopOM sanponoaosaao 4 sapiaarn TeXHonori YHHX cxeu
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. . .
TeXH0J10nYHl pIllJeHIDI.

yrnmaamero KOMIIOHeHTlB HeKOHTponbOBaHI1X BI1TPaT XIHn,llpOHHOro MeTO.n:y

(Na2S203, NaHS, craniii snnineaaa CiPKI1, IIPl1fOTYBaHIDl p03YMHiB XIlP).

4. Y p060Ti 6araTo yearn npnnineao npouecaxi Maconepe.n:alfi i .n:y)KeMano -

npouecav XiMi'1HOrO nepeTBOpeHH5I, MapmpyTaM XiMitfHI1X peaxuiii, KOHCTaHTaM

llJBH.llKOCTeH,eaepriasr axrnaauii no cranian xinrinponaoro MeTo.uy. TI1M 6iJ1bWe, uio

pofiora Bl1KOHaHaaa xaqienpi XiMii Ta TeXHOJIorii"HeOpraHiYHI1X peYOBI1H.

5. Y p060Ti cTBep)J.)KY€TbC5I,ino snepme acraaosneni 3aKoHoMipHOCTi Bnnl1BY

CKJIa.n:y xapfioaarnoro p03YI1HY xiarizrpoay ra TexHOflOritfHl1X napaverpis rra

eJ1eKTpOxiMiyHY perenepauiro XITP. BO.llHOqaC 3aKOHOMipHOCTi He uaseneai, 5IK i

y UbOMYrrpoueci,

3. Y p060Ti He B noaaia Mipi p03rn5IHYTi exonori-nri rrpofinesnr, 51KiIIOB'5I3aHi 3

3aYBa~eHHSI .l1.0nucep'rauiaaol p060TlI:

1. Xexiocopfiuia CiPKOBO)J.HfO3 TeXHOJIorilfHJfX ra31B CO)J.OBl1MIIOrmmaJ1bHHM

p03Yl1HOM e Ba)KJIYlBOfOcTa)J.l€IO XiHfi)J.pOHHOfO MeTO)J.Y.Ane B Yxpauri Bi)J.cYTH€

BHpo6Hl1UTBO KallbUHHOBaHOl CO)J.Hi TOM), ue 3HatfHO 3)J.OPO)KYI1Tbu.ei1 npouec, a B

p060Ti He p03rJ151HYTiansrepaarnsai normmansai P03tfI1HH.

2. Y HaYKoBiH HOBYl3Hi BKa3aHO, uto p03po6JIeHO «MaTeMaTI1YHY Mo,UeJIb

rrpouecy». Ha MiH rrornaa, BHBe)J.eHH5Iperpeciiinoro piBH5IHH5IBnJ1Hsy THX ~UI iHIlII1X

tfI1HHI1KiB He e MaTeManIl.IHOIO MO)J.eJ1JTfO.Kpin Toro, TaKa MaTeMaTwma Mo,Uem,

npouecy xesrocopfinii H2S y 6ap6oTa)KHOMY pe)KJ1Mi y BI1rIDI)J.i xparepiarrsaoro

piBH5IHH5IHe B rrosniti xripi BpaXOBY€cpi3YlKo-xiMiYHi OCHOBI1peaxuiii, 51Kinepefiiratort.

sanponoaoaain plI.UeHIDI, pexovennauu ra BHCHOBKH.

HaYKOBJfXcpaXOBl1XBI1.ll.aHH5IXYKpalHI1, B TOMy tfYlcni 5 Y BI1.ll.aHH5IX,uro axrno-reni

no Mi)KHapO.ll.Hl1XHME Ta 5 narearis Yxpaura, 3 51KHX3 - naTeHTH aa snaaxin.

OU.iHlC3 MOB" T3 o<l>opMJIeHHSI nnceprauii Ta an'roperpepa'ry. ,[(l1cepTau;ii1Ha

p060Ta Ta asroperpepar nanacaai YKpalHCbKOfO TeXHiYHO rpaMOTHOIO MOBOIO Ta

sinnoaizuro .ll.OBYlMOr Minicrepcrsa OCBiTH i HaYKI1 YKpalHI1. Asropetpepar CTHCnO

nepe.ll.a€3MicT nacepratrir i He MiCTI1TbHaYKOBHXBHCHOBKiB,51K1B1.ll.CYTHiB nnceprauii.

ABTOP IIocm.uOBHO ra nocryrrao BI1KJ1a.lla€ MaTeplan, CTI1CJ10 CPOPMYJ1fO€
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3araJIbHHH BHCHOBOK. Axryansnicrs ofipaaoi TeMH zurceprauii, cryrnns

06rpYHTOBaHOCTiHaYKOBI1Xnonoaceas, BMCHOBKiBi pexovennauii; crpopsrynsoaaaax y

p060Ti, IX ..uOCTOBipHicTbi HOBI13Ha,nOBHOTa IX smcnany B orry6JIiKOBaHl1X npauax,

13. ,[(YIcepTau;iHHY P060TY 3Ha":lHO 6 npaxpacano peansae snpoaanxenns

xiarinpouaoro MeTOn.yna n.iIO'10MY, nanpaxnan, aadrronepepofiaosry ninrrpaorcrsi.

14. Y ..uHcepTauiHHiH p060Ti i asroperpepari sycrpi-rarcrscs Onl1CKl1i rrOMYIJIKI1.

Hanpmcnan, y asroperpepari BKa3aHO rrpo 303 HaMMeHYBaHH5I onpausosaaoi

nireparypa, a B p060Ti IX 333.

Bon.HO'1aCBHIUeBKa3aHi 3aYBa)l(eHIDI He rrpYIHll.l1TIOBii He 3MeHrnyIOTb HaYKOBY

HOBl13HYTa npaxrnaay uinuicrr, pesynsraris n.HcepTau;iMHol pofiora.

BI1CBITJIeHOHe ,[(OCTaTHbO.

. .. .
TOMY1TeXHOnOnl..JHlBYICHOBKMHe nOBH!.

7. Y zracepranii He aasenerri nOKa3HHKYI 5IKOCTl BYIKOpHCTaHo'iCMPOBHHH

rrpojaiaonrx nponyrcris i5IKBOHMBrrnYIBaIDTbsa OTpl1MaHYztpifiaonncnepcrry CipKY. Y

posnini 2 sapro 6yno 6 HaBeCTl1MeTO,lUIKMananisy na BMicT CiPKH i cnonyx CipKI1 Y

nornanansuosry P03l..Jl1Hl.

8. Y p060Ti Marro YBarH npnnineao aaaorexaonorisv i aanosrarepianaa, a ue E:

CYl.JaCHIiHCTaHTeXHOJIoriH Y CBiTOBiHnpaxruui.

9. Bi..uOMO,uio y inunrx XiHOHHRX MeTo.u.axOl.JHmeHH5I(Taxaxaxc i Crperrpopzt

5IK OKYICHHKYI BHKOPl1CTOB)'IOTb cynstpoaaxtiineni cnOJIYKH. MO)l(JIl1BO 1 Y

xiHri..uPOHHOMYMeTo..uiTpe6a 3acTocoBYBaTH CYJIbcpo3aMiw.eHI1MOKHCHHK?

10. Bapro 6YJIO 6 HaBeCTl1Yet>Ta ILI-cneKTporpaMY nns HaOl.JHOCTiTpaKTYBaHIDl

cniBBi..uHolIIeHH5IXiHOHHI1XTa rinpoxinouanx rpyn Y CHCTeMaxXOC.

11. 3Ba)l(aK)t·m aa cxnazmicrs nocnizosem. xeraocopfiuii CiPKOBO'[(monin TI1CKOM

":1MHe BapTO6yno 6 BHKopHCTaTYIMeTO,lUInnaHYBaHH5IeKCnepI1MeHTY?

12. ,[(HcepTaHToM nocnizreeno BllJIMB OCHOBHYIXByrneBOJ1.HeBHXKOMnOHeHTIB

raais, a Bi..uOMO, uio y KOKCOBOMY,a TaKO)l( y 6iora3ax MiCT5ITbC5IHe TiJIbKl1

syrrreaoznteai KOMrrOHeHTl1,ane i CO2, COS, CS2, NH3 ra imui. Y p060Ti ue nYITaHH5I

6. Y nireparypuosry ornani spofineaati He nOBHI1H aaams CPi3HKO-xiMil.JHHX

MeTo..uiBOl.JHIll.eHH5Iraais ain CiPKOBO..umoY CBiTOBiHHaYKOBO-TeXHOnoril.JHiHnpaxrani,
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3aKOBOpOTHI1HO.~.

BqeHHH cexperap

Hauionansaoro TeXHiqHOrO YHiBepcHTeTY

Pl1lI(eHKO I.M.

Ilizmnc nporp PI1lueHKa I.M. 3acBi.[{l.JYIO

OciJir.dMHHHonOHeHT:

)J.OKTOPrexai qHHX aayx, nporpecop,

nnpexrop HaBqaJIbHO-HaYKoBoro iHCTHTYTY

XiMil.JHHXTexHonoriM Ta iuaceaepii

Hauionansnoro TeXHil.JHOrOYHiBepCI1TeTY

«XapKiBCbKI1M nonirexni-mait iHCTHTYT»

3Hal.JeHH5fOTpI1MaHHXpe3YJIbTaTIB )J.mr HaYKH npaKTHKI1, 3MICT nnceprauii ra i-i

aasepmeaicrs )].a€ 3MOry 3p0611TH BHCHOBOK,uro .l(l1cepTauiliHa p060Ta Cmosapa

AH,n:piJI BOJIO)].HMI1pOBl1l.JaBi)].noBi,n:a€ BHMoraM )J.O )].OKTOPCbKHXzmceprauia, mo

BHKJIa)].eHi B nn. 9, 10, ra 12 «TIOPH)J.KYnpncyroxeaas HaYKoBHX cryrreais»,

3aTBep)].)KeHOrOrrOCTaHOBOIOKM YKpalHH Bi)J. 24.07.2013 p. NQ 567 is 3MrnaMH,

BHeCeHI1MI13ri)].HO 3 ITocTaHoBaMH KM NQ656Bi)], 19.08.2015 p., 159 Bi)]' 30.12.2015

p., NQ567 sizt 27.07.2016 p., N2 943 sin 20.11.2019 p., NQ607 sin 15.07.2020 p. ra

HaKa3Y MOH YKpa'iHI1 NQ 1220 nin 23.09.2019 p., a 'ij aBTOp - Cmosap A.B.

3acnyroBy€ npI1cY)].)KeHHH HaYKOBoro cTyrreH~ )]'oKTopa TeXHlqHHX HayK 3a

cneuiansnicrro 05.17.01 Texaonoris HeOpraHil.JHI1XpeqOBHH.
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