Review From Overseas scientitic advisor to the PhD thesis of

Abikak Yerkezhan Baimuratkyzy on " Development of technology for the production of non—
ferrous and precious metals in the complex processing of man-made waste - pyrite cinders ",
presented to the defense for a PhD degree in specialty of 8D05302 — Chemistry

It is pleasure to recommend Ms. Yerkezhan Abikak for the PhD thesis defense on the topic
"Development of technology for the production of non—ferrous and precious metals in the
complex processing of man-made waste - pyrite cinders " in the specialty of 8D05302 -
Chemistry.

During the rescarch work. Ms. Yerkezhan Abikak studied and solved the following
main tasks:

- analysis of existing scientific and patent information and selcction of research directions for
the development of soltware processing technology;

— physical and chemical studies of the mineral composition of pyrite cinders at Tselinny
Mining and Chemical plant;

— determination of optimal conditions [or preliminary chemical activation of pyrite cinders;

_ determination of optimal conditions for sulfuric acid leaching to obtain a concentrate of
non-ferrous metals;

— study of the possibility of extracting precious metals by methods of pulp hydrochlorination,
thiosulfate leaching and clectrochlorination;

— development of a method and optimization of the mode of sulfuric acid-thiourca leaching of
precious metals in the presence of an oxidizer using the response surlace methodology:

— conducting pilot tests to obtain concentrate of non-ferrous, precious metals and iron in the
form of cast iron.

The selected modern methods of rescarch of laboratory and large-laboratory cquipment
allowed to reliably and fully refleet the obtained results for solving the tasks set in the work.
The main provisions of the rescarch work reveal and correspond to the set goal.

In the process of working on doctoral dissertation Ms. Yerkezhan Abikak managed to
fully demonstrate her abilities in scientific research work. During her doctoral studics, she
completed a scientific internship at the Department of Mining, Mincral-Metal Recovery and
Reeyling group of Suleymen Demirel University (Isparta, Turkey). During the internship, she
fully mastered the methodology for constructing a response surface model for optimizing the
leaching process of pyrite cinders, which will allow her to use this knowledge in her scientific
rescarch practice in the future.

Mineral-Metal Recovery and Recyling R_esearch Group Mineral-Metal Kazanim ve Geri Doniigtim Arastlrma“Grubu
Suleyman Demirel University, Engineering Faculty TR32260 Isparta, Turkey Siileyman Demirel Universitesi, Miihendislik Fakiiltesi 32260 Isparta
Tel :+90 246 211 1315-1775-1343 Fax : +90 246 237 04 34

; : Tel: 0246 211 13 15-1775-1343 Faks : 0 246 237 04 34
E-mail : ataakcll@sdu.edu.tr



In conclusion, doctoral dissertation of Ms. Yerkezhan Abikak on the topic
"Development of technology for the production of non—ferrous and precious metals in the
complex processing of man-made waste - pyrite cinders”, is completed on a relevant topic, is
a completed scientific qualified work, contains a set of new substantiated scientific results and
provisions. has internal unity and meets regulatory requirements.

Approved by Professor Ata Akeil, PhD-P.Eng.
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Penemsus sapyGexiioro HAYHHOTO  pYKOBOUMTEIIS 1A JIOKTOPCKYIO Auccepraiuo Abukak  Lpkesan
baitmyparkei3si na temy «Paspaborka texnonorun IIPOMBBOJICTBA NBCTHBIX M JIPATOHCHITBIX MCTAILIOR Hpu
KOMILIEKCHOT Hepepaborke TeXHOreHbIX 0TXO0B — HUPHTILIX OrapKOB», HPCJICTABICHINYIO K 3aumTe 11a
COHCKAINE yUCHOH CTCNCHU JI0KTOPA HAYK 110 CHCIHMALLOCTH 8D05302 ~ Xumus.

S pajt nopekomeriosar =Ky Epkekan AGukak k sammre JOKTOPCKOH  Jieeeprain 1ia 1emy
«Pazpaborka rexionorun HPOM3SBOJICTBA  IBCTHLIX M JIPAIOLCIIBIN  MCTAILION HPH - KOMILICKCHOM
1epepaboTKe TeXHOICHIBIX OTXOJOB IMPHTHBIX OrapkoBy 1o cuetpaibuoct 8105302 - X,

B xozue wncenenosarenseroii padorni r-xa LEpkexan AGukak M3YHHMIIA U peimia clie/ylonne
OCHOBIIBIC 3a/1a41:

T alanm3  CYMICCTBYIOWIEH  HAYMHOH M Hareirioi ungopman  w BLIGOp HanpagJiermii
neciIc/oBalms Ut paspaboTKN TeXHOIOrMM 06padoTIN HPOrpamMmmioro odecrieuctims:

~  (PM3MKO-XHUMHUCCKHE MecheoBaIHs MUHEPAILIOIO cocTasa 1MPUTHBLIX orapkos | lesmimioro
IOPHO-XHMHUCCKOI'O KOMOHIIATA:

~ OUPCICICHUC OITUMABHBIX  YCI0BU HPCHBAPUTCILION XHMHYCCKON  akTuBalim HUPHTIHLIN
Orapkos;

~  ONPCACICHHC ONTUMAIBIBLIX  YCIOBHEA  BHIICIAUHBAI s CEPHON  KUCHOTOR Juts  Hoyuctims
KOHIICHTPaTa IBCTHLIX MCTAJIOR:

T MBYUCHHC BOIMOKHOCTH W3BJICHCHHUS JIPArOICHIBIN MCTALION MCTOJIAMI PHJIPOXIIOPHPOBATTHSI
MYJILIBL THOCYILBATHOIO BLICHAuMBAIIMS 1 UICKTPOXIIOPUPOBATIHSI:

= pazpaborka MeTosa v onTMI3AIs POKRMMA BLIICIAUHBANMS CCPHOH KHCHOTON-THOMOUCE IO
/IPATOLCHHBIN  MCTAJLIOB B 1IPUCYTCTBUM  OKUCHMTONS ¢ MCHONB30BAHUCM  MCTO(OJOIMH
HTOBCPXHOCTH OTKIIMKA:

~ IPOBLIGHHIC 1IMIOTHBIX  MCHbITani 10 Hosyuciimio KOHICHTPATA  [BCTHBIN. JIPATONCHIIbIX
MCTAILIOB W JKCIIC3A B BUJIC yTyiia.

Buibpannbie  cospemeriie METOMBI  necnesioBanms  abopartopnoro  u Kpytojaboparopioro
obopyoBanus 110380MMIM AOCTOBCPHO W HOJHO  OTPA3HTL  1HOJYUCHIIbIC PE3YILTATLL JUIs perichms
NOCTaBJICHHBIX B pabore 3anad, OCHOBNbBIC HONOKeHs MCCIICI0BATCILCKON paboTel packpbiBaiol i
COOTBETCTBYIOT IOCTABIICHIION 1(CIIH.

B uponecee paGors nan JIOKTOPCKOM JIHCeepraimeii r-ka Epreskan AGukak cymena s 1oinoii
MEPC  1IPOJICMOTICTPHPOBATL  CBOM  CLIOCOGHOCTH 1 fayto-necie/osareibekoii padore. Bo  spens
00yuchus B joKTOpAITYpE OHa 1IPOLLIA HAYHHYIO CTAKMPOBKY B IPYILIC 110 FOPHOM TPOMBILLICHIIOC T,
noGbiue - nepepaGorke nosesibix MeKonacmbIx - Yimpepenrera Cyricimana Hemmpens (Menapra,
Typums). B xone CTAZKMPOBKH OHA HOJIHOCTBLIO OCBOMIIA MCTOJIMKY [TOCTPOCHHS MOJIEIM [OBCPXHOCTH
OTKIMKA JUls ONTUMH3AIMKM  1IPOICCCa BLITLCIATHBAT s HHPHTHBIX  OFapKoB. 410 HO3BONIMT ¢
MCHOJIL30BATE YTH 3HAHNHA B JlalibHEHICT HAyYHNO-MCCIIC/I0BATCILCKON HpaKTHKE,
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B sakmouctue, oxropekas Jmeeepraimst 1-ku - Lpkeskanl AGMKak 1o Teme «Pazpaborka
TCXHOJNOTHK HPOM3BO/ICTBA  LBETHLIN W IPArONCHHBIX  METAUIOR 1P KOMIUIEKCHOH  niepepaboTke
TCXTIOFCHIBIX  OTXO/IOB  —~  [IMPHUTHBIX  OrapkoB»  BBINOJHCHA 110 aKTyalbHol  Teme,  sABjsCTCs
CAMOCTOSTCILION  Hayunol  Keauduimposannoii  padoToii. COJCPIKUT  Psijl HOBBIX 0OOCHOBAHHBLIX
HAYHUHBIN PE3YJILTATOR M NOJIOKCHHI. HMECT BHVTPEHHEE CAMHCTBO H COOTBETCTBYCT HOPMATHBILIM
TpeOoBaHMsIM.

On06peno npodeccopom Ara Akumion. AOKTOp HAVK. JMIIOMUPOBAHHLIH HH/KEHep

Hojumes: /moonucano/

1pog. Jl-p Ara AKUMJ i
Pyrosojwrens rpyiim, MMRR Research Group

Yimnsepeurer Cysieitmana Jlemupe:s. Hiskenepuniit akysbrer

1 Radenpa ropuoro jiesa. otzieienie nepepadorkn nonesinix HCKOIACMBIX
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Pecnybumka Kasaxcrai. ropoj Aimvari,

Tpunajuaroe mast e Thicsun aBajaTh HSTOIO 1o,

Ilepesoji ¢ anrymiickoro s3bika na pycekuit 31k BbIIIICH repesBojpkcom Memaruniosoii Pernmnoii
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Peciybimka Kasaxcrair, ropoji Anvari.

Tpunajiaroe mast JiBe TICSUM JIBAJUATH HATOTO FOIA.

S Kum Anwvna Anexcaniposina, Horapuyc  ropoja  AuMarbl, JICHCTBYIONIMI  11a OCHOBAIIN
rocyaperseniion simtenzum Ne 18022203 sui@anioii Munncrepersom 1octiinn PectyGinkn Kasaxeran
10.12.2018 roma (yara nepsuanoii Butaun: 31.01.2014 rox). CBHJICTCIILCTBY IO HOJUIMHITOCTE  HOJUITHCH

liepeojiinka rpax@ankn Memarunosoii Peruibl Padumkosiin.
JInanocts, nepesoinka yeTanosieHa, JIeeciiocobHOCTh i OJHOMOUMS! HPOBCPCHbI,

3aperncrpuposaiio B peecrpe 3a Ne 1244
B3bICKao: 110 CTaBKaM roC.HOMIHHBL H COIIACHO
¢r.30-1 3akona PK «O norapuare»
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