REVIEW

of the abstract of the dissertation of Leontieva Tatyana Gennadyevna on a theme
“Aluminosilicate sorbents, received on the basis of clay-salt sludge of JSC ‘Belaruskali’,
for safe management with liquid radioactive wastes”, submitted for a candidate's degree
of Candidate of Technical Sciences on specialty 05.14.03 - nuclear power installations,

including design, operation and decommissioning

The present review is made only on the basis of reviewing the provided to me text of the
dissertation abstract prepared by PhD student (25 typed pages, compared to the
claimed 116 typed pages of the full dissertation). According to the presented to me
abstract, the goal of the work was checking the possibility of using clay-salt sludge,
which is an industrial waste of sylvinite ore processing at JSC "Belaruskali", as a
promissing aluminosilicate sorbent for purification of liquid radioactive wastes followed

by immobilisation of the radionuclides in cement matrixes.

The research objective of the work was realized in three independent stages:

(1) synthesis of potential sorbents using waste material from the factory “BelarusKali”.
(2) physicochemical characterization of the obtained compounds.

(3) investigation of the batch sorption of Cs-137 and Sr-85 radionuclides from aqueous
solutions.

For the first two parts of the work, basing on the Abstract, | have no objections.
However, to the third point | have the following comments:

(1) why the candidate has limited the work to the Cs-137 and Sr-85 radionuclides? |
would propose to expand range of the work by including the trivalent cation. This allows
for an analysis of the sorption properties in the relation to the ionic radii, charges and

hydration energies. | would also suggest to include the anionic metal ions (e.qg.,
technetium-99m) into the work.

(2) The batch sorption seems to have a limited application in the engineering sciences. |
would suggest performing at least some column experiments.

Relevance of the topic:

The continuous increase in the number of radionuclide applications in science and
technology invariably involves an increase in a number of the radioactive waste.
Therefore, the presented research topic is important from the point of view of
environmental protection as well as of human and animal health. Potential leaching from
the radionuclide matrices by water streams is an important element of complex

environmental protection.



Completed tasks

Taking into account question posed in the first part of my opinion, | expected that some
more questions will be answered. It is difficult for me to comment description of the
current state of the literature on the problem. Simply, there is no such chapter in the
abstract. However, the description of the performed experimental part seems to be

correct.
Practical applicability

Adsorption is a widely used technique for purifying water contaminated with radioactive
materials. It advantages the ability of certain materials (adsorbents) to bind and capture
radioactive isotopes from water through physical or chemical interactions. This method
is favored because of its simplicity, efficiency, and the ability to target specific
radionuclides. in water treatment it is favoured in nuclear accidents -after events like the
Fukushima Daiichi nuclear disaster, adsorption was critical in removing cesium, iodine,
and strontium from contaminated water. As far as the nuclear power plant waste,
adsorption is used in managing liquid waste streams from nuclear reactors. Also, in
groundwater remediation - radionuclide-contaminated aquifers can be treated using in-
situ adsorption techniques. in water treatment it is favoured in nuclear accidents -after
events like the Fukushima Daiichi nuclear disaster, adsorption was critical in removing
cesium, iodine, and strontium from contaminated water. As far as the nuclear power
plant waste, adsorption is used in managing liquid waste streams from nuclear reactors.
Also, in groundwater remediation - radionuclide-contaminated aquifers can be treated
using in-situ adsorption techniques. In the Fukushima water cleanup, zeolites and
synthetic adsorbents were extensively used to purify water contaminated with cesium
and strontium. In Chernobyl disaster, in turn, clay minerals and ferric oxides were
employed in groundwater and soil remediation efforts. Therefore, the research

presented by Leontieva absolutely needs to be continued.
Style of presentation and structure...

Since the abstract presented to me contains only a portion of the Doctoral Dissertation, |

am unable to evaluate the dissertation in its entirety.
Publication of results....

The number of publications by the author seems satisfactory to me, however, | would
like to draw attention to the large number of Russian-language items. They are

inaccessible to audiences outside Russia and Belarus.



Remarks

Comparing the dissertation abstract provided to me with other doctoral dissertations on
the radionuclide adsorption, | can conclude that this distention does not differ from

generally accepted standards.

In conclusion it is necessary to note, that in general the thesis work of Leontieva T.G.
seems to fulfill the requirements for the candidate theses in Belarus, and Leontieva T.G.
deserves to be graduated with the degree of Candidate of Technical Sciences in the
specialty 05.14.03 - nuclear power installations, including design, operation and

decommissioning.

Position in the organization, academic degree and title full name
Leon Fuks, Institute of Nuclear Chemistry and Technology, Warsaw, Poland

Warsaw, 28.01.2025
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OT3blB Ha aBTOpedepaT AgnuccepTaymm
J1eoHTbeBOW TaTbAHbI [TeHHabEBHbI Ha TeMY «ATIOMOCU/IMKATHbIE
COpP6EHTbI, NOTYYEHHbIE U3 TIMHUCTO-CONEBLIX LWnamos OAO
«benapycbKannin» gna 6e30rnacHoOro obpaweHns ¢ XXUaKUMm
pagnoaKTUBHbIMKM O0TX04aMW», NOAAHHOI0 Ha NMPUCBOEHME CTEMNeHN
KaHAauaaTa TeXHNYeCKMX Hayk no criebymanbHocTy 05.14.03 - agepHble
3HEpPreTUYecKme ycTaHoBKM, BK/IlOYas NPOEKTUPOBaHME, IKCMlyaTaunio n
BbIBO/ U3 3KcnnyaTauum

[aHHbIA O0T3bIB MOAFOTOB/IEH HA OCHOBaHUWM MpPeAOCTaB/IEHHOro MHe aBTopedepaTa
auccepTaumm, NOArOTOB/EHHLIM acnMpaHTOM (25 neyvaTHbIX CTpaHuUL; MOSHas AguccepTayums
cocTaBnsieT 116 neyaTHbIX CTPaHWL). B COOTBETCTBUM C NpeAoCTaBNeHHbIM MHE aBTopedepaTom
Lenblo paboTbl ABNANMOCL OMpeAeneHne BO3MOXHOCTU  UCMO/b30BaHUSA  [JIMHUCTO-COMEBbIX
LamMoB,  SIBNAKOWMXCA  OTXOA4aMM  MepepaboTKM  CUMbBUHUTOBOW  pyabl Ha OAO
«benapycbkanuii», B KayecTBe MEPCrEKTUBHbIX a/ltOMOCUIMKATHbIX COPOGEHTOB A1 OYUCTKU
XUOKUX PajmMoaKkTUBHLIX OTXO4OB W nocnefytowein nuMMobunmsaumm paguoHyKInaos B
LIEMEHTHbIX MaTpuULax.

3agaya uccnefoBaHnsa B paboTe peLlanach Ha Tpex He3aBUCUMbIX 3Tanax:

1) nonyyeHne NoTeHUMabHbIX COPOEHTOB 13 OTXOA0B NPeAnpUATUs «benapycbKanmin,

2) PU3NKO-XMMUMYECKast XapaKTepmn3aLms nosly4eHHbIX MaTeprasos;

3) uccnegoBaHve copbumn paanmoHyknmaoB 131Cs u 8&Sr B CTaTUYECKMX YCMOBUSAX U3
BOAHbIX pacTBOPOB.

AKTYa/IbHOCTb TeMbI

MpofomKaloWwmincs pocT MPUMEHEHUA PaavOHYKIMAOB B HAayke W TEXHONOIUsX
HEM3MEHHO BeAeT K BO3pacTaHWMKO KOMMYECTBa PafMOaKTUMBHBLIX 0TX0AoB. CreaoBaTenbHO,
npeAcTaBeHHas Tema UCCNefoBaHNs SBNSETCS BaXHOMW C TOYKM 3PEHUS OXPaHbl OKPYXKatoLLlel
cpefibl, @ TaKXKe 3[0P0BbS YesloBeKa M XXMBOTHbIX. BO3MOXHOE BbliLLieNaunBaHme pagnoHyKInaos
13 MaTpUL, NOTOKaMu BOAbI SBNSETCA BaXKHbIM 3/1eMEHTOM KOMIMJIEKCHOM OXpaHbl OKpYXKatoLLEen
cpeapl.

PelleHHble 3aga4n

MpuHMMas BO BHUMaHME 3aMeYaHisl, yKaszaHHble MHOI B Havasle 0T3bIBa, S npeanonaran,
yTo Oonblle 3afay OyAeT pelleHO B AaHHOM MccnefoBaHuW. MHe TsXKeno AaTb onucaHue
nutepatypbl N0 [aHHOW npo6neMe, MPOCTO MNOTOMY, 4YTO Takasi rnaBa OTCYTCTBYET B
aBTopecheparte. TeM He MeHee, OnMcaHWe BbIMOTHEHHbIX 3KCNEPUMEHTOB BbIMISANT NPaBU/bHO.

MpaKTn4yecKoe NpUMeHeHMe

Aacopbums SBNSETCA LWUMPOKO MPUMEHSEMbIM CMOCOO0OM OYMCTKU BOABI, 3arps3HeHHOWA
paavoakTUBHbIMKM  MaTepuanamu.. [aHHbIA  Cnocob MCNoNb3yeT CMOCOOHOCTb HEKOTOPbIX
maTtepuanos (afcoOp6eHTOB) CBA3bIBATL M YAEPXKMNBaTb PafMOaKTUBHbIE N30TOMbI U3 BOAbLI NYTEM
(PU3NYECKMX U XUMUYECKMX B3aMMOAENCTBUIN. [aHHbIA MeTog ABMSETCA NPeLnoyTUTE/IbHbIM
Gnarogaps CBOel NpocToTe, 3(GEKTUBHOCTM W BO3MOXXHOCTU ObITb HanpaBNeHHbIM Ha
KOHKPETHbIE PaAMOHYKNNAbI. ITOT METOZ TaKkxKe SBNAETCA NPeAnoYTUTENbHbIM MPK 06paLleHnm
C BOZOM NpU AAePHbIX aBapusix - Moc/e Taknx COObITUI, KaK siiepHas katacTpoda Ha PyKycuma
OainTn, rae aacopbums 6bina KpUTUYECKN BaXKHON A1t 3BNEYEHNS L3NS, Mofa U CTPOHUMS U3
3arps3HEHHON BOfbl. YTO KacaeTcsi OTXOA0B aTOMHbIX —3/IEKTPOCTaHUMA, aacopoums
NCMOMb3yeTcs NP 0bpaLleHMn C NOTOKaMKU XXUAKUX OTXOA0B OT SAepHbIX pPeakTopoB. Kpome
TOro, npu peabunuTaumMn MOA3EMHbIX BOJ, 3arps3HeHHble PagNOHYKIMAaMKM  BOLOHOCHbIE
rOPU3OHTblI  MOXHO  ObpabaTtbiBaTb C  WCMOMb30BaHWEM  afCOPOLMOHHBLIX  METOA0B
HenocpeAcTBeHHO Ha MecTe. pun ouncTke Bog Ha ADC «®PyKycrMa» aKTMBHO MCMOMb30BANNCh
LeONIMTbl U CUHTETUYECKME afCOPOEHTbl AN OYUCTKU BOAbI, 3arps3HEHHON LE3VeM U
CTpoHumeM. Tpn YepHOOLINLCKOW KaTacTpode, B CBOK OYepedb, FIMHUCTbIE MUHEpPasbl Y



OKCMAbl >Kenesa OblIM UCMOMb30BaHbl ANA peabunmTaummM MoA3EMHbIX BOA4 W MOYB. Takum
06pa3oM, uccnefoBaHusi, NpeacTaBneHHble JIEOHTLEBOW T.IM., HECOMHEHHO HYXXHO NPOA0/HKATb.

CTunb npeacTasfieHNsA pesynbTaToB N CTPYKTYpa

B cBsisn c Tem, 4TO nNpeAoCTaB/ieHHbI MHe aBTopeepaTr SABASAETCA /IUWb YacTbto
amccepraumu, s He UMEK BO3MOXHOCTY NOTHOCTLIO OLEHUTL AMCCepTaLmio.

My6nnkaums pesynbtaToB

KonnyectBo nyb6nukaumii BbIrNAAUT AOCTATOYHbIM ANS MEHSl, OAHaKo, A Obl XOTen
NpuBIeYbL BHMMaHME K 6ONbLLIOMY KO/IMYECTBY PYCCKOA3bIYHBLIX Ny6nMKauuin. OHM SBNSHOTCA
HeAOoCTYNHbIMKU ANa ayauTopun 3a npeaenamm Poccum n benapycu.

[NMprmeyaHme

MpoBeas cpaBHeHWe AAHHOrO NPeAOCTaB/EHHOr0 MHE aBTopedeparta Agucceprauumn c
ApYrMmMn amccepTaumsMmn no aacopbuun paavoHyKNMaoB, 8 MOTY cenaTb BbIBOA, UTO [aHHas
auccepTaums He OTIMYaeTCs OT OOLENPUHATBLIX CTaHAapTOB.

3ameyaHus

K nepBbiM AByM 3Tanam MUCCneaoBaHUsi Ha OCHOBaHUM MH(opMaumn 13 aBTopedepara y
MEHS HET 3aMevaHMUiA.

TeM He MeHee, Y MeHS eCTb CNefytoLme 3aMevaHmnsi K TPETbeMy 3Tany paboThbl:

1) TMoyemy comuckatenb orpaHuuna paboty paguoHyknmpgammn 13Cs n &Sr? A 6bl
NPeanoXunn paclumMpuTb  Kpyr paboT TPexBaleHTHbIM KaTMOHOM. 3TO MO3BOMMAO  Obl
npoaHa/M3npoBaTb COPOLUMOHHbIE CBOMCTBA B 3aBMCMMOCTM OT WMOHHOrO pafuyca, 3apsga u
3Heprmmn rugpataunn. Takke A Obl NPeAIoXua BKIOYMTL aHMOHbLI MeTannoB (Hanpumep,
TexHeuns-99m) B paboTy;

2) Copbumsa B CTaTUYECKUX YCIOBUSAX UMEET OrPaHNYeHHOE NPUMEHEHWE B MHXKEHEPHbIX
HaykaXx. $1 Obl PEeKOMeHAOBa/l MNPOBEAEHME MO KpaiHel Mepe HECKOMbKMX KOMOHOYHbIX
3KCMEPVMEHTOB.

B 3akntoyeHne cnegyer OTMETUTb, YTO B Lenom pabota JleoHTbeBoW T.IN. BbIrnagut
COOTBETCTBYHOLLEN TPebOBaHUAM K KaHANAATCKUM AuccepTaumsm B benapycn v JleoHTbesa T.I.
3aCNy>XMBAET MOMyYeHMs1 CTENEHN KaHAMAaTa TEXHUYECKNX HayK Mo cneumansHocTy 05.14.03 -
AAepHble 3HepreTMYecKne YCTaHOBKM, BK/IKOYAs MPOEKTMPOBaHWE, 3KCMayaTaumio U BbIBOL U3
aKcnayaTauuu.

Mo3numa B opraHmsaLmmn, Hay4Has cTeneHb, NosHoe UMS
UL A v JUT eoH Dyke, IHCTUTYT SaepHOI XUMIM 1 TexHoMorum, Bapluasa, MonbLua

BapLuasa, 28.01.2025
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