DEPARTAMENTO
UNIVERSITAT DE INGENIERIA

POLITECNICA
HIDRAULICA
DE VALENCIA Y MEDIO AMBIENTE

Dr. Javier Rodrigo-llarri

Dpto. Ingenieria Hidrdulica y Medio Ambiente
ETSI Caminos, Canales y Puertos

Universitat Politécnica de Valéncia
jrodrigo@upv.es

REVIEW LETTER

To Whom It May Concern

The following describes the research of the PhD Thesis on the topic “Improving the level of life
support during the construction of new industrial facilities for the processing of man-made waste"
of Mrs. Zarina Bagova, submitted for the degree of Philosophical Doctor (PhD) in the specialty
6D073100 - "Life Safety and Environmental Protection".

Global production and consumption systems have significant consequences for the environment
and human health. Most of the natural resources used are returned to the environment in the
form of solid, liquid, gaseous waste, which in most cases are toxic.

The secondary dump waste of the former lead plant has been investigated and an improved and
safe technology for processing and disposal of lead plant slags has been proposed. As a result of
almost 80 years of activity of the lead plant located in the Republic of Kazakhstan, city of
Shymkent, about 2 million tons of waste have been accumulated in the form of slags of the lead
plant, which contain a significant amount of toxic compounds such as lead, zinc, osmium,
cadmium, which are dangerous sources of environmental pollution: air, groundwater and soil.

Due to the open storage of slags, excess of the maximum permissible concentrations (MPC) of
lead was detected. Currently, near the plant, the MPC of lead is more than 3000 mg/kg in the
soil, and according to regulatory documents it should be 3.2 mg/kg. Lead is a toxic substance
whose environmental pollution depends on human economic activity. Lead ions affect
biochemical processes in the body by binding directly to enzymes, and physiological ones by
changing the properties of biomembranes and ion channels. Thus, lead triggers cascading
changes in the body, leading to severe consequences. Due to the ability to accumulate in the
tissues of organisms, lead can cause serious pathologies in chronic poisoning, even with a slight
excess of its concentration in the environment. Therefore, the utilization of lead production slags
is of great importance for improving the ecological situation of the region.
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At the same time, slags are valuable raw materials containing compounds of non-ferrous and
rare earth metals: current trends in global economic development show that non-ferrous metals
obtained from secondary raw materials play an important role in the overall balance of
production and consumption of non-ferrous metals both in the Republic of Kazakhstan and
abroad.

Lead has a high economic value, and its anticorrosive properties are used in the construction of
tanks for the storage of caustic liquids and as protection against X-rays and radiation. Lead is
used in the manufacture of paints and pigments, and lead is also used in the IT sector.

The main application of zinc is the galvanizing of metal products in order to give them
anticorrosive properties. Zinc is also widely used in the production of alloys (brass, nickel silver),
printing materials, rolled products and zinc oxide. Zinc compounds are also used in the
production of pigments for paints, the production of rubbers, glass and glazes and as part of
neutralizing cosmetic pastes and pharmaceuticals. After extraction of non-ferrous metals, slags
can be used in the production of cement, building materials and fertilizers.

Further processing and disposal of toxic slags of lead production will improve the ecological state
of the environment and reduce the negative impact on human health. in addition, a significant
contribution is being made to the development of the system of rational use of natural and
secondary resources, which is the priority direction and relevance of Zarina Bagova's work.

Based on the above-mentioned relevance of the problem of slag utilization and processing, the
study of the material composition was carried out on a loose slag material, externally black in
color, with a size from 2 to 6 mm. During the study, a heavy fraction was isolated from the sample,
from which polished artificial anshlifs (briquettes) were made. Preliminary data on lead
production slags obtained in the production cycle showed that lead production waste is slag from
a melting furnace. Spectral, X-ray phase, thermal and chemical analyses were carried out to
determine the physico-chemical properties of lead production slags.

Mathematical and computer modeling was performed to extract lead and zinc oxides as the main
elements of non-ferrous metals into the target products. Based on the above-mentioned
relevance of the problem of slag utilization and processing, the study of the material composition
was carried out on a loose slag material, externally black in color, with a size from 2 to 6 mm.
During the study, a heavy fraction was isolated from the sample, from which polished artificial
anshlifs (briquettes) were made. Preliminary data on lead production slags obtained in the
production cycle showed that a lead plant waste is slag from a melting furnace. Spectral, X-ray
phase, thermal and chemical analyses were carried out to determine the physico-chemical
properties of lead production slags. Mathematical and computer modeling was performed to
extract lead and zinc oxides as the main elements of non-ferrous metals into the target products.

The significance of Zarina Bagova's dissertation work at the national and international level is
associated with the use of waste from various industries, which will preserve and improve the
ecological state of industrial regions and ensure the safety of life, protect the environment,
preserve natural, material and raw materials sources through the creation of waste-free
production technologies using lead production slags.
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Zarina Bagova completed a research internship at the Universitat Politécncia de Valéncia
(Valencia, Spain). During the period of scientific research, doctoral student Bagova Z.1. conducted
laboratory tests of the studied slags of the lead plant, carried out a patent search and worked in
the university library with scientific literary sources in accordance with the topic of the
dissertation. During the internship, the contribution to the research work of the doctoral student
was as follows: the study of potential threats to the storage of lead production slags for human
life and the environment, the selection of an effective, improved, safe method for the disposal
of toxic slags of lead production using modern technical devices, the development of safe
technology through the disposal of toxic slags of a lead plant to improve the ecological state of
the environment and reduce the negative impact on human health, ecological and economic
assessment and calculation of the efficiency of the developed technology for processing and
disposal of lead plant slags.

During research Mrs Zarina Bagova proved her competent, responsible and initiative specialist,
able to perform tasks at a high level. The thesis attracts scientists and experts at the world level
in the network of scientists around the world (Research Gate etc.) and there are prospects for
international scientific cooperation on the topic of this work. The presented research of Zarina
Bagova fully corresponds to the specialty 6D073100- Life Safety and Environmental Protection.
The main investigation and results were reported and discussed at national and international
scientific Conferences, presented in local and foreign scientific publications and in international
Copyrights.

In summary, Mrs Zarina Bagova has proven, during her PhD study to be a competent researcher,
and | believe that this dissertation work fully meets all the requirements for PhD Thesis level, and
PhD Zarina Bagova deserves the degree of Philosophical Doctor (PhD) in the Specialty 6D073100-
Life Safety and Environmental Protection.
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Dr. Javier Rodrigo llarri
Scientific Consultant,
Professor, PhD
Department of Hydraulic Engineering and Environment
Universitat Politécnica de Valéncia




OT3bIB
Ha noxTtopckyto auccepranuio barosoi 3apunsl MecoBHEI 1o TeMe:
«IToBBIIIEHHE YPOBHS KU3HEOOECTIEYEHHS [IPH CTPOUTEILCTBE HOBBIX
IIPOM3BOJICTBEHHBIX 00BEKTOB MO MepepadOTKe TEXHOTEHHBIX OTXO/I0BY,
TIpEICTABIEHHON Ha COMCKaHue y4eHoi crenenu aoktop PhD no cnemmansaocTy
6D073100 — «be3omacHOCTb KU3HEAEATEIBHOCTH U 3aUTA OKPYKAIOIIEH CpeibDy

['100aIbHBIE CHCTEMBI IPOU3BOICTBA U MOTPEOIICHUS UMEIOT 3HAYUTENIbHbBIE
MOCJEACTBHUS IS OKPY’Kalollle cpeipl U 310pOBbs 4enoBeka. boibluas 4acTsb
MCIIOJIB3YEMBIX TPHUPOJIHBIX PECYypCcOB BO3BpAIACTCs B OKPYXKAIOLIYIO Cpeay B
BUIE TBEPHBIX, XXUAKHX, ra3000pasHBIX OTXOIOB, KOTOpble B OOJBIIMHCTBE
CllyuyaeB TOKCHYHBI.

BBUTH MCClleIoBaHbl BTOPUYHBIE OTXOIbI OBIBIIErO0 CBMHIOBOIO 3aBOJA U
pe/UIoKEHa YCOBEPILIEHCTBOBaHHAs ¥ 0e30macHas TEXHOJOTHs NepepaboTKH H
YTHIM3alKK IIJIJAaKOB CBHHIIOBOTO 3aBoja. B pesymprare mnoutd 80-meTHei
NeATeIbHOCTH CBHHIIOBOTO 3aBojia, pacnosioxeHHoro B PecnyOnuke Kaszaxcras,
ropoge llIbIMKEHT, HAKONMUJIOCH OKOJIO 2 MHJUIMOHOB TOHH OTXOJIOB B BHUJIE
[IJIAKOB CBHHIIOBOIO 3aBOJIa, KOTOpbIE COAEpKaT 3HAYUTEIBHOE KOJIMYECTBO
TOKCHYHBIX CO€IWHEHWH, TAaKUX KaK CBUHEL, LMHK, OCMUH, KaJMUMH, KOTOpBIE
SIBJISIIOTCS ONACHBIMM HMCTOYHHUKAMM 3arps3HEHHS] OKPYXKaIoIle# cpeibl: BO3ayXa,
IPYHTOBBIX BOJ W TOYBEL. [3-32 OTKpPBITOro XpaHeHus LIIaKOB OBLIO OOHApYXKEHO
MPEBBIIIIEHHE TpefenbHO AOoMmycTHMBIX KoHueHTpauud (IIJIK) cBunma. B
Hacrosiee Bpems BOnmm3u 3aBoga I1/IK ceunna B nmouse cocrasisieT 6onee 3000
MI/KT, a 110 HODMATHBHBIM JIOKYMEHTaM OH JIOJDKEH COCTaBIATh 3,2 Mr/kr. CBUHeI]
- TO TOKCHYHOE BelleCTBO, 3arps3HEHUE OKPYXKAIOLIEH Cpelbl KOTOPHIM 3aBUCHUT
OT XO3SHCTBEHHOW J[esATEeNbHOCTH delioBeka. LKOHBI CBHHIIA BIHAIOT HaA
OMOXMMHUYECKHE IIPOIECChl B OpraHu3Me, CBS3bIBAsCh HEIMOCPEJCTBEHHO C
bepmenTaMu, U Ha HU3UOTOTHYECKHE, U3MEHsS CBOMCTBA OMOMEMOpaH U HOHHBIX
kaHanoB. Takum oOpa3om, CBUHEIl BBI3bIBAET KaCKaJIHbIE U3MEHEHUS B OpraHH3Me,
MPHUBOJIAIIME K TSHKEJBIM IocIeACTBUAM. biiaroaps crnocoOHOCTH HaKaIIHBATHCS
B TKAHAX OPraHU3MOB CBHMHEIl MOXET BbI3bIBATh CEPLE3HBIC IATOJIOTHH IIPH
XPOHMYECKHX OTpaBIEHUSX JaXe IpH HE3HAYMTEJIbHOM IMPEBBIIEHHH €ro
KOHIIEHTpALlMU B OKpyxkarowei cpene. [loaToMy yTrimsanus 1IaKoB CBUHI[OBOTO
IIPOM3BOJICTBA HMeeT OOoNbllIoe 3HAa4eHHE JUIS YIYYIIEHHS 3KOJOTHYECKOM
CUTYyalliy B PETHOHE.

B TO e BpeMs LUIAKH SBJISIOTCS LEHHBIM CBIPbEM, COJEpPXKAIIUM
COeIMHEHHUs] ILBETHBIX U pPeJKO3eMENbHBIX META/UIOB: COBPEMEHHBIE TEHACHIMH
Pa3BUTHSA MHPOBOW SKOHOMUKH [TOKA3bIBAIOT, YTO LIBETHBIE METAIIIEI, IIOJTYYEHHEIE
W3 BTOPUYHOIO CHIPhS, UTPAIOT BaXKHYIO pOJIb B 00IIEeM OajlaHce NPOM3BOJCTBA H
norpebiieHst IBETHBIX MeTaluioB kak B Pecmybnuke Kaszaxcran, Tak U B
Kazaxcrane u 3a pyoexoMm.

CBuHEll HWMeeT  BBICOKYI0 OJKOHOMHUYECKYK)  IIEHHOCTh, a €ro
aHTHMKOPPO3HMOHHBIE CBOWCTBA HCIOJB3YIOTCA B KOHCTPYKLHMH DPE3€pBYapoB UL
XpaHeHHs eAKHX JKUAKOCTeH M B KAaueCTBE 3alMTBl OT PEHTI€HOBCKHMX JIyueH H



pagparuu. CBHHEL HCIIONB3yEeTCs B IPOM3BOJICTBE KPaCOK M MUTMEHTOB, a TAloKe
cBuHel ucnoassyercs B IT-cexrope.

OCHOBHBIM PUMEHEHHEM LIMHKA ABIISETCS OLIMHKOBBIBAHHE METAJUTHIECKUX
W3menuil ¢ IeJbI0 IPHAAHHS WM aHTHKOPPO3HMOHHBIX CBOUCTB. LluHK Takke
LIMPOKO HCIOJB3YeTCs B MPOU3BOJICTBE CILUIABOB (JIATyHb, MEJIBXHOP), MeYaTHBIX
MaTepualoB, MpoKara U OKcKja UMHKA. COeIMHEHMS IMHKA TAKkKe UCIONb3YIOTCs
B NPOM3BOJACTBE MHMIMEHTOB /Uil KPacoK, MPOM3BOJICTBE KaydyKOB, CTeKjia H
ria3ypd, a TaKkKe B COCTaBe HEHTPATH3YIOIMX KOCMETHYECKMX TacT H
(hapmaneBTHUeCKHX TpenapaTos. Ilocie M3BIEYEHHS IBETHBIX METALIOB IMUIAKH
MOTYT GBITH HCIIONB30BaHBI B MPOU3BOJCTBE LIEMEHTA, CTPOUTENEHBIX MATEPHAIIOB
¥ yI0OpEHUH.

JanpHeitmas nepepaboTKa ¥ yTUIM3AIUA TOKCHYHBIX [IUIAKOB CBHHIIOBOTO
MPOM3BOJICTBA TIO3BOJIUT YJIyYLIATE 3KOJOTMYECKOE COCTOSHHE OKpYXaIOIIEeH
cpefibl M CHM3UTH HETraTMBHOE BO3JICHCTBHE Ha 310POBBE HEIOBCKA. Kpome Toro,
3HAYUTENBHBINA BKJIaJ BHOCHTCS B DPa3BUTHE CHCTEMbl PalndOHAIBHOI'O
MCIIOJIb30BAHMS ~ [PUPOMHBIX M BTOPHYHBIX  PECypcoB, HTO  ABJIACTCA
IPUOPUTETHHIM HANPABJIEHHEM U aKTyaJlbHOCTBIO paboTthl baroBoii 3apHHBI.

Mcxonsl W3 BBILIEYTIOMSAHYTOH aKTyaJlbHOCTH MpPOONEMBI YTHIHM3ALMA H
nepepaloOTKH IIaKa, MCCJIEOBaHHE COCTaBa Marepuala OBUIO TIPOBEAEHO Ha
CBIIyYeM ILIAKOBOM MaTepHalle, BHEIHe YePHOro [BETa, pasMEpPOM OT 2 1o 6 MM.
B xojie MccieioBaHms U3 obpasia Obiia BeIjieeHa Tshkeras (ppaKius, 13 KOTOpOH
GBUIH M3TOTOBIEHBI MOJIUPOBAHHBIE HCKYCCTBEHHBIE AHIUIM(BI (Opuketsr). st
orpesienenysi (pU3HKO-XUMUYECKUX CBOMCTB IIIAKOB CBHHLOBOTO TPOH3BO/CTEA
ObUTH  TIPOBECHBl  CIEKTPANbHBIH, PEHTIEHO(A3OBBIM, TEPMHYECKHA U
XUMHWYECKMIl aHaTW3bl. DBUIO IIPOBEIEHO MaTEMAaTHYECKOe M KOMIIBIOTEPHOC
MOJIETUPOBAHKE JUIsl U3BJICYEHHs OKCHJIOB CBHHIA M IMHKA B Ka4€CTBE OCHOBHBIX
3JIEMEHTOB I[BETHBIX METAJIJIOB B II€JIEBBIC IIPOLYKTBI.

3HAYMMOCTH JAMCCEPTALMOHHOM paboTsl baroBoi 3apvHbl Ha HallMOHATIBHOM
M MEXIyHapOIHOM YypOBHE CBsi3aHa C HCIOJIB30BAaHHEM OTXOJOB Pa3jIMYHBIX
oTpaciefi NPOMBIIUIEHHOCTH, YTO IO3BOJIMT  COXpaHWTh M YIIyHIIHTH
SKOJOIMUECKOe  COCTOSIHHE — IIPOMBIIUIEHHBIX ~ PETHOHOB M 0DECHedMTh
6e30MaCcHOCTh JKH3HEASSITeIbHOCTH, 3allUTUTE OKPYXKAIOILIyI0 Cpelay, COXPaHHUTb
IPUPOJIHbIE, MaTepHaNbHble M CBHIPhEBBIE HMCTOYHMKA 32 CHET TEXHOJOTHH
yTHJIM3ALAY IIAKOB CBUHIIOBOTO IIPOM3BO/ICTBA.

baropa 3apuHa NpolLIa Hay4YHYIO CTaXHPOBKY B [TonmuTeXHUIECKOM
ynuBepcutere Banencun (r.Banencus, Ucnanms). B mnepuoa HayyHBIX
uccenoBaHuil mokTopanT barosa 3.M. mpoojuna JabopaTOpHBIE HCIBITAHUS
M3yUEHHBIX IIUIAKOB CBHHIIOBOrO IIPOM3BOJCTBA, IPOBOAMIA NATEHTHBINA [OUCK M
pabotaja B YHHBEPCHTETCKOH OuONMOTeKE C HAay4YHbBIMH JIMTEPAaTypHBIMH
JCTOYHMKAMM B COOTBETCTBHM C TeMoOM jauccepTauru. Bo BpeMs CTaXHPOBKH
BKJIaJ B HCCIIENOBATENbCKYI0 paboTy IOKTOpaHTa 3aKIIOYaici B CICAYIOIIEM:
H3yueHHe TOTEHIHANBHBIX YIpO3 XpaHEeHHs IIAKOB CBHHIOBOTO IPOM3BO/CTBA
JUTst JKM3HE/IESTEBHOCTH YelloBeKa H OKpyKarolel cpeisl, BEIOOp 3¢ (eKTUBHOTO,
yJIydlIeHHOro, G€30MacHOro MeTo/1a yTHIIM3alK TOKCHIHBIX LLIaKOB CBHHIIOBOT'O
[IPOU3BOJICTBA C HCMONB30BAHHEM COBPEMEHHBIX —TEXHHYECKHX yCTPOMCTB,



pazpaboTka ©e30macHOM TEXHOJOrMM YTWIM3alUM TOKCHUYHBIX IIUIAKOB
CBHUHIIOBOIO IPOM3BOJCTBA [UIS  YJYYIIEHHS DKOJIOTHYECKOIO COCTOSTHHS
OKpYXKalollel cpeabl U CHUJKEHMS HEraTMBHOIO BO3JEHCTBUS Ha 3[40pPOBbLE
YeJIOBeKa, OKOJIOTO-JKOHOMHYEcKass OleHka M pacueT 3(PeKTUBHOCTH
pa3paboTaHHOM TEXHOJOTUM MepepadOTKH M YTUIIM3AlMH [UIAKOB CBHHIIOBOT'O
MPOM3BO/CTBA.

B xone uccnemoBanusi nokTopaHT baroBa 3apunHa 3apekoMeHjoBajia cels
KaK KOMIIETEHTHBIH, OTBETCTBEHHBIH M WHMIIMATUBHBIA CIEIIMAIMCT, CIIOCOOHBIN
BBINOJIHATH ITOCTABJIEHHbIE 3a/ladyd Ha BBICOKOM YpOBHE. TeMa AucCepTaldOHHON
pabotel baroBoii 3apuHbl NMPUBIIEKAET YYEHbIX U 3KCIEPTOB MUPOBOIO YPOBHS B
CeTh YY€HBIX IO BCceMy MHpY, Takux Kak Research Gate u apyrue. D10 H €CTh
MepPCreKTUBBl MEXXIYHApOJHOI0 HAYYHOIO0 COTPYIHMYECTBA MO NaHHON TeMaTHKe
HAYYHOI'O UCCJIeIOBaHUA.

[IpencraBieHHoe  uccienoBaHue  baroBodt ~ 3apuHbl  MOJIHOCTBEO
cootBeTcTBYeT crieruanbHocTU 6D073100 — Be3onacHOCTh XKHU3HEACATENHbHOCTH U
3anTa OKpyXkaromei cpenbl. OCHOBHBIE MCCIENOBAaHHWS W PE3yJbTaThl ObUIH
MpeACTaBlIeHbl U OOCYXKICHbl Ha HALMOHAIBHBIX M MEXIYHAPOIHBIX HAy4YHBIX
KOH(epeHIUsIX, TMPEeACTaBlIeHbl B OTEYECTBEHHBIX M 3apyOekHBIX HayYHBIX
M3/IaHUSX B COOTBETCTBUM C MEXIYHAPOAHBIM aBTOPCKHM IIPABOM.

IToxsoast utoru, nokropaHT baBrora 3apuHa J0Ka3aia, 4TO BO BpeMs yueOsl
B [lonuTexXxHWYEeCKOM yHUBepcuTeTe BaneHcurm oHa OblIa KOMIETEHTHBIM
MCCIIeZoBaTeNIeM, U s CUYUTAIO, YTO JUCCEPTAIMS TOJIHOCTBIO COOTBETCTBYET BCEM
TpeOoBaHUAM K YPOBHIO JOKTOPCKOM auccepTaluy, a barosa 3apuHa 3acimyKuBaet
crerienn joktopa ¢unocodpuu (PhD) mno cmeumansnoctn 6D073100 -
be30omacHOCTh KU3HEAEATENIbHOCTH M 3allUTa OKPYKarolllei cpeabl.

Jloxrop XaBbep Poapuro Unnapu
Hay4HBIif KOHCYJIETAHT,
PhD, npogeccop

DakynpTeT UHXEHEPHOU I'MIPOJIOTUHM U OKPYIKAIOIIEH Cpe/ibl
[Tonurexuuyeckoro ynusepcurera Banencun

IToamnuce [leuate

Hacmosawuti 0okymenm nepeeedéH ¢ aH2IUNUCKO20 A3bIKA HA PYCCKUU A3bIK
nepesoouuxom Mepexeesoii Anueti Kanvibekoeroti
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16 /mectHanuaroro/ mas 2022 ropa, S, Hotapuyc ropoja IlIbiMKeHT, PaxmeTroBa
['ymmar PaxmeTkbI3bl, A€HCTBYIOIash Ha OCHOBaHMH JIMLEH3UM Ne 0001518 ot 16
mectHaauaToro urons 2003 roxa, BbIaHHOW MHUHHCTEPCTBOM IOctuiun PecryOnuku
KasaxcraH, CBUAETEILCTBYIO MOJJIMHHOCTE IOANUCH TepeBO4YHKa MepekeeBoii Anuu
YKanniGekoBHbI. JIMTHOCTH, MOAMMCABIICH JOKYMEHT YCTAHOBIEHA, I€ECIOCOOHOCTh
MOJIHOMOYHS e€ MPOBEPEHEI.
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