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Nancy, April 29*, 2024

Review on PhD thesis entitled “The study of physical and chemical processes at the minerals
extraction by leaching”, submitted by Maksat Kurmanseiit.

To whom it may concern,

In 2015, Professor Jean-Jacques Royer asked me to be the foreign supervisor for Maksat's doctoral thesis.
1 accepted because the topic was of research interest to me, and in 2017 we welcomed Maksat for 3 months
internship to GeoRessources laboratory at Lorraine University.

Within the thesis Maksat developed numerical model of solution filtration at uranium mining by in-situ
leaching for Graphic processor units. He achieved up to 40 times speed up in terms of CPU time depending
on the computational grid size.

Maksat applied streamlines simulation to evaluate the uranium recovery by In-Situ leaching. Under certain
assumptions, an analytical solution of the system of equations describing the reactive transport for simple
chemical kinetics is obtained. Comparison of analytical and numerical solutions along the streamlines with
results of 3D numerical transport model shows good agreement.

The developed 3D transport model was applied to full scale field with determined dissolution rate constants
from experiment of uranium tube leaching. On the basis of this model, the influence of the rock composition
in the meaning of six and four valence uranium composition, filtration rates on the extraction of uranium
by leaching from the rock was studied.

He presented his research results on RING meeting in 2017 and International symposium URAM -2018
organized by IAEA. The main results were published in international peer-reviewed journals.

All this confirms that Maksat have done a good job of research and this thesis fulfils the requirements for a
doctoral dissertation. I was not involved at all in the supervision of this PhD thesis, but I recommends that
Mr. Maksat Kurmanseiit be awarded the degree of Doctor of Philosophy.

Fabrice GOLFIER

PhD, Professor

Deputy director - GeoRessources laboratory Lorraine
University
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Hamucn, anpeab 29, 2024

OT3bIB HA HCCePTALIIO Ha Temy «Hayuenie GpuinKko-xHMHIECKHX 1POUECCOB NPH nobprue

NMOJIE3NBIX HCKOMAEMBIX BBLIICAAYNBANNEMY, npeacTaBaennylo MakeaT KypmanceiliT.
JIns npeabABICHUS MO MecTy TpeboBaHus,

B 2015 romy npodeccop >Kan-Xak Pyaite nompocus MeHA CTaTk 3apyGexHbIM Hay4HBIM
PYKOBOHTE/IEM JOKTOPCKOli anccepTauun Makcara. S cornachiics, Tak Kak €ro Tema MccneJoBaHHA
npeacTaBnsna Ans MeHs uHtepec, U B 2017 rogy Mbl MNpHIIACHIH Makcara Ha Tpexmeca4HYIo
cTaxHupoBKy B mabopatopuio GeoRessources ynupepcuteTa JIoTapuHIruH.

B pamkax auccepraumn Maxcar paspaboTan 4MCIEHHYIO MOJENB (ubTpauMu pacTBOpOB TMPH
7106bI19e Ypana MeToZIOM NOJ3EMHOTO BIle/Ia4HBARNS [U1A TPagHHeCcKuX npoueccopos. OH no6uCA
YCKOPEHHsl pacueTHOro BpemMeHH 0 40 pa3 B 3aBHCHMOCTH OT pasMepa BBIYMCIIUTENBLHOM CETKH.

MaxcaT npMMEHHJI MOJEIMPOBAHHE HA OCHOBE METOAA JHHMI TOKa JUTA OLEHKH M3BJIeYCHHA ypaHa
METOZOM MOJ3EMHOro BblleNaynBaHus. [Ipu onpeneneHHbIX TPeaNnoNoXKEeHHAX, MNOayHeHO
AHATMTHYECKOE PEllICHHE CHCTEMB] ypaBHEHHH, OMMCHIBAIOIIEH MAacCOOOMEHHBIE MPOLIECCHI MPH I1CB
VISl IPOCTOH XMMHMYECKOH KHHeTHKH. CpaBHEHHE aHATHTHHCCKUX YHCJIEHHBIX pelleHHH BOJTh
NMHKI TOKAa C pe3y/IbTaTaMM TPEXMEPHOH 4YMCICHHOH MOJENTH MEpeHOCa MoKa3bIBaeT Xopollee

corJiacue.

Paszpa6oTanHas TpexMepHas TPaHCIIOPTHAA MOJEIIb b11a IPUMEHEHa K HaTYpPHOMY MECTOPOXKICHHIO
¢ KOHCTAHTAMH CKOPOCTH PAacTBOPEHHS, OTPE/e/ICHHBIMH W3 JKCMEPUMEHTA 110 BbILIETaYHBAHHIO
ypasa B TpyGke. Ha ocHOBe 3Toif MOJe/IH M3y4EHO BIHMAHHE COCTaBa MOpOBl, T.€. Pa3IHYHbIX
COOTHOIIEHHIT COeIMHEHH Il IECTH- ¥ YETHIPEXBATEHTHOTO YpaHa, a TAKke CKOPOCTH ¢uIBTPaLHH HA

u3BeyeHne ypana merosiom [1CB.

Pe3ynbTaThl CBOMX HCC/IE/IOBAHHIA OH NIPEICTABHIT Ha BCTpEUE RING 82017 roay ¥ MexyHapoqHOM
cumnosuyme URAM-2018, opraHM30BaHHOM MATATS. OcHoBHblE pe3yisTaTel  ObLIH

OMyGIHKOBAHbI B MEHIYHAPOAHBIX PEIEH3HPYEMBIX JKypHANIAX.

Bce 5To MoATBEpIkAaeT, YTo Makcar mpojenan XOpoulyro MCCIe0BaTe/IbCKyo paboTy W AaHHas
JMCCEPTals COOTBETCTBYET BCEM TPeDOBAHMAM, MPEIBABIACMBIM K JIOKTOPCKOW AuccepTauuu. S
NpaKTHYECKH He Y4acTBOBal B PYKOBOICTBE 3TOM AHCCEpTALMEH, HO PEKOMEHAYI0 MPHCBOHTH

Makcar Kypmanceifit crenetp J10KTOpa (unocodun.
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PhD, npodeccop

JamecTHTens aupektopa - nabopatopus GeoRessources
Yuugepenter JloTapuHriy
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