3aknmrouenue auccepranuoHHoro copera MI'Y.14.06
0 JTUCCEePTAIH Ha COMCKAHNE YICHOH CTEIICHU KaH/Iu/IaTa HayK

Pemenne muccepranuonHoro cosera ot «18» nexadpst 2024 r. Nel41

O npucyxnennu baxus Tamyne, rpaxxnanke PD, yueHoil crenenu kanaugaTa XUMHYECKUX HayK.

Huccepranus «YTiepoaHble MaTEpUaIIbl JUIsl U3BJICUEHHS PAIMOHYKINOB U OPraHUYECKUX BEILIECTB
M3 TEXHOTEHHBIX U MPUPOAHBIX PACTBOPOB» MO crenuanbHocTsM 1.4.13 Paanoxumus (XumMudeckrne HaykH),
1.4.15 Xumus TBepioro Tena (XMMHUYECKHe HAyKH) MPHUHATA K 3aIIUTe HUCCEPTALIMOHHBIM COBETOM «0O»
HOs10pst 2024 T., mpoTtokon Ne 134 .

Couckarenp baxust TamyHa 199 roma poxnaenus, B 2022 Tony OKOHUMIA acIHUPaHTYpy Kadempbl
paliOXUMHH XHUMUYeCKoro (akyibrera denepalibHOr0 rocyaapcTBEHHOrO OIOKETHOrO 00pa30oBaTEIbHOTO
VUpEKIEHUST BhICIIEro oOpa3oBaHusi «MOCKOBCKOTO TOCYAapCTBEHHOI'O YyHUBepcuTera uMmeHun M.B.
JlomonocoBay o Hanpasienuro 04.06.01 — «Xumudeckue Haykn», cnenuanbHocTh 02.00.14 - Pagumoxumus
(XuMH4Yeckre HayKu).

Couckatenb paboraer WHKEHEPOM JTabOpPaTOPUM JO3UMETPUU U PaJHOAKTHBHOCTH OKPYKArOIICH
cpenbl Ha Kadenpe paIuoXxuMUU XUMUYecKoro (dakynbTera OenepabHOro rocyJapCTBEHHOTO OFOIKETHOTO
00pa3oBaTeNbHOI0 YUPEKJICHHS BBICIIEro oOpa3zoBaHus «MOCKOBCKOTO TOCYIApCTBEHHOTO YHHBEPCHUTETA
nmenu M.B. JloMmoHOCOBaY.

Juccepralys BBIOIHEHA B Ta00OpaTOPUH JO3UMETPUU U PaJMOAKTHBHOCTH OKPYXKAOIIEH Cpelbl Ha
kKadenpe paguoxuMuM XUMHYecKOro ¢akyiabrera DemepanrbHOTO TOCYAapCTBEHHOTO  OIOKETHOTO
00pa3oBaTeNbHOr0 YUPEKJICHHS BHICIIEro oOpa3zoBaHus «MOCKOBCKOTO TOCYIApCTBEHHOTO YHHBEPCHUTETA
nmenu M.B. JloMmoHOCOBaY.

Hayunsle pykoBogurenu:

Jokrop xummdeckux Hayk, akagemMuk PAH, KaambikoB Creman HukojaeBuu — 3aBemyromui
kadenpoit paauoxummum xummueckoro (akynprera @Demepa’dbHOr0 TOCYAAPCTBEHHOTO  OIOKETHOTO
00pa3oBaTeNbHOI0 YUPEKJICHHS BHICIIEro oOpa3zoBaHus «MOCKOBCKOTO TOCYIApCTBEHHOTO YHHBEPCHUTETA
nMmeHu M.B. JlomoHOCOBaY;

JlokTop XUMHYECKUX Hayk, wieH-koppecnonaeHT PAH, Xamuszos Pycinan XaxceroBu4 —
nupektop DenepanbHOro rocyJapcTBEHHOIO OFOJDKETHOrO yupekaeHus Hayku Opaena Jlennna u Opnena
OxTsi0pbckoii  Pepomoninn MTHCTUTYT TEOXMMHHM W aHaJIWTH4YecKoH xXuMmuu uMm. B.M. Bepnanckoro
Poccuiickoil akagemun Hayk.

OdurnanbHbIEe OMITOHEHTHI:

Muiarotud Butanuii ButanbeBu4, JOKTOP XMMHUYECKHX HAayK, CTapIIMi Hay4HbId COTPYIHUK,
3aBEAYIOINI nabopaTopuei XpoMmaTorpadpun PaauOaKTUBHBIX 3JIEMEHTOB DeaepanbHOro
TOCYAapCTBEHHOTO OIO/PKETHOTO yupexaeHust Hayku MHcTUTyTa (U3HYECKOH XUMHUH U 3JCKTPOXUMHUH UM.
A.H. ®pymkuna Poccuiickoit akanemun Hayk (MDOX3 PAH);

JumueB Aiipatr MapaToBu4, [IOKTOp XHUMHYECKHX HayK, BEOYIIMH HAY4YHBIH COTPYAHHUK
J1a00paTOpUU MaTEpUAIOB JUIS 3€ICHOH SHEPreTHKM XUMHUYECKOro HHCTHTyTa uMM. A.M. Bytiepoma
denepanbHOrO rOCyJapCTBEHHOIO aBTOHOMHOTO 00pPa30BATENBHOIO YYPEKICHHUS BBICIIETO 00pa3oBaHHS
«Kazanckoro (ITpuBomkckoro) dheaepaibHOr0 YHUBEPCUTETA,;
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KanuranoBa Oujecss OJjieroBHa, KaHAWIAT XMMHYECKUX HAyK, BENYIIMH HAyYHBIM COTPYAHHUK
nabopaTopun OMOAHATMTUYECKHX METOJIOB M ONTHYSCKHX CEHCOPHBIX CHCTEM Kadenpbl aHAIUTHYECKOH
XAMUAU XUMHUYECKOTo (akyiprera DenepalbHOr0 ToCyJapCTBEHHOrO OIOPKETHOrO 00pa3oBaTENbHOTO
YUPSKICHHUS BBICIIEr0o 00pa3oBaHus «MOCKOBCKOIO TOCYAapCTBEHHOrO YHUBEpcHTeTa HMMeHu M.B.
JlomoHOCOBaY —

JTaJTN TIOJIOKUTENTbHBIE OT3BIBBI Ha TUCCEPTALIUIO.

Beibop oduIuanbHBIX ONNOHEHTOB OOOCHOBBIBaJICS TeM, 4TO MuiotuH Buranwmii
BurtanbeBuu SBISETCS CIENHATMCTOM IMUPOKOTO Tpodmiisi B 00IacTH pagnoXWMHH, O00JIaJaroliuM
BBICOKMMH KOMIIETEHIIUSMH B 00JaCTH COPOIIMOHHBIX MPOIECCOB M MPOOIEM SIEPHOTO TOMIUBHOTO
nukina; JummeB Afipar MapaTtoBud SABISETCS CIEIUATUCTOM MHPOBOTO YpPOBHS B obiactu
yriepoansix MatepuanoB; KamutanoBa Omecsi OiieroBHa SBISIETCS CIENUAINCTOM B 0O0JacTH
VIIIEPOJAHBIX MAaTEpPHaNOB, €€ pabOThl MOCBSIICHB CHHTE3Y M XapaKTepH3alUH YriIepOJHBIX
MaTepHaaoB IS Pa3IMYHBIX chep npuMmeHeHus. [lyOnukaiuu OQUIIHATBHBIX OMIIOHEHTOB OJIU3KH I10
CBOCH HAIPABJICHHOCTH K TEME pacCMaTPUBAEMON JIUCCEPTAIMOHHON PabOTHI.

Couckarenb umeer 46 onyOIMKOBAaHHBIX pabOT, B TOM 4YHCJIE MO TeMe JUccepTanuu 8 pador, u3
HUX 6 crareil, OMyOJMKOBAHHBIX, B PELIEH3UPYEMbIX HAYYHBIX M3JaHHSX, PEKOMEHIOBAHHBIX JUIsl 3aIllUTHI B
mccepraimonHoM coBete MIY mo cmnermansHOocTsSIM 1.4.13 Pagmoxumust (xumudeckue Haykw), 1.4.15
XuMUS TBEPIOro Tena (XUMUYeckne HayKu) U 2 matenTta PO, mpupaBHEHHbIE pEIIEHNEM JAUCCEPTAIMOHHOTO
COBETa K IyOJIMKAIIHSIM.

1. Boulanger N., Li G., Bakhiia T., Maslakov K.I., Romanchuk A.Yu., Kalmykov S.N., Talyzin A.V.
Super-oxidized “activated graphene” as 3D analogue of defect graphene oxide: oxidation degree vs
U(VI) sorption // Journal of Hazardous Materials, 2023, V. 457, Article Ne 131817. (WoS, JIF 12,2, Q1,
0,9 1.11./40%).

2. Bakhia T., Khamizov R.Kh., Bavizhev Z.R., Bavizhev M.D., Konov M.A., Kozlov D.A., Tikhonova
S.A., Maslakov K.I., Ashurov M.S., Melezhik A.V., Kurnosov D.A., Burakov A.E., Tkachev A.G.
Composite graphene-containing porous materials from carbon for capacitive deionization of water //
Molecules, 2020, V. 25, Ne 11, P. 2620. (WoS, JIF 4,2, Q1, 1,3 m.11./50%).

3. Bakhiia T., Romanchuk A.Yu., Maslakov K.I., Averin A.A., Kalmykov S.N. Use of reduced graphene
oxide to modify melamine and polyurethane for the removal of organic and oil wastes // Energies, 2022.
V. 15, Ne 19, P. 7371. (WoS, JIF 3,0, Q1, 0,9 n.71./50%).

4. Bakhiia T., Toropov A., Nevolin I., Maslakov K., Romanchuk A., Kalmykov S.N. Carbon materials for
effective purification of aqueous solutions from tributyl phosphate // Physical Chemistry Chemical
Physics, 2024, V. 40, Ne 26, P. 25977-25985 (WoS, JIF 2,9, Q2, 0,6 m.11./50%).

5. Tikhonov N.A., Tokmachev M.G., Bakhia T., Khamizov R.Kh. Modeling the process of capacitive
deionization of solutions at supposing complex structure of the pores of the electrodes // Journal of
Mathematical Chemistry, 2021, V. 59, Ne 4, P. 1054-1067 (WoS, JIF 1,7, Q2, 0,9 n.1./40%).

6. Baxus T., Xamuzos P.X., BaBmwkes 3.P. KomnosutHbie rpadeH-coaepKaiime mopucTbie MaTepUabl st
ANEKTPOCOPOLINK M eMKOCTHOH JIeMOoHU3aIK Bo/ibl // CopOLIMOHHBIC B XpoMaTorpaduuecKre MpoIecchl,
2020, T. 20, Ne 3, ¢. 320-334 (Scopus, SJR 0,17, Q4, 0,9 m.11./50%).

7. baxusa T., Pomanuyk A.FO., KaameikoB C.H., Beceno H.A. Crocob momy4eHust BBICOKOIMOPHCTHIX
COp6eHTOB, MOI[I/I(bI/IHI/IpOBaHHBIX YTJI€pOAHBIMU HAHOMATEPpUaIaMH, IJIA OUMCTKH BOAHBIX PaCTBOPOB OT
Hedtu u Hedrenponykros. [latent PO # 2803245 C1, nmata mybnukanuu matenrta: 11 centsops 2023
roga (40%).

8. baxusa T., XamuzoB P.X., KonoB M.A., baBmwke M.J]. Crioco® moinydeHHs! 3JIEKTPONPOBOISIIEIO
ruApoQUIBLHOTO a’poresis Ha OCHOBE KOMIIO3UTa U3 rpadeHa u yriepoaHbix HaHOTPyOoOk. Ilatent PD #
RU 2662484 C2, nata nyonukanuu narenta: 26 uroiist 2018 roma (40%).

Ha muiccepranuio u aBTopedepar HOCTYIUIO 5 TONOIHUTEIBHBIX OT3bIBOB, BCE MOJIOKUTEIIBHBIC.

JuccepTalluOHHBIH COBET OTMEUaeT, YTO TMPEACTABIICHHAs JUCCEpPTAIlUsl Ha COHCKAHHUE
Z



YYCHOW CTENEHM KaHIUJaTa XUMHUUYECKUX HayK SBJSETCS HaydYHO-KBalM(QUKAMOHHOW paboToil, B
KOTOpOH Ha OCHOBAaHHHM BBIMOJHEHHBIX aBTOPOM HCCIEJOBAHUN peIIeHbl BOMPOCH, HMEIOLINE
3HA4YEHHE JJI Pa3BUTHS PaJUOXUMHUU UM XUMHHU TBepaoro tena: 1. BmepBble moka3zaHo, 4TO UMEHHO
BOCCTAHOBJICHHBIC YIJIEPOJHBIE MaTepHalbl C BBICOKOW YJIETbHOH MMOBEPXHOCTHIO MOTYT OBITH
WCIONB30BaHbl il u3BinedeHuss Th® u3 pazbaBlcHHBIX paCTBOPOB a30THOW KHUCIOTHI; 2. [Ipeanoxen
HOBBIH  METOJ  OKHCJIEHHS  yTJIEpOAHBIX  MaTepuajoB,  YBEIMUYMBAIOMIMNK  cojep)kaHHe
MPENMYIIECTBEHHO KapOOKCHJIBHBIX TPYyNN. YCTaHOBJIEHO, YTO YBEJIHWYEHHE KOJIMYECTBa
KapOOKCHJIBHBIX TPYIIl B YrJepoJHOM Marepualje yBenuuuBaeT copb6ruio U(VI); 3. Buepsbie
MPEIOKEH METOJA MOJYyYCHHS 3JIEKTPONPOBOIANIETO THAPOGHIBHOTO KOMIO3UTHOTO a’poreis W3
BOCCTAHOBJICHHOTO OKcHaa rpadeHa © yrJIEpOJAHBIX HAHOTPYOOK 0e3 Kakux-Jnbo 100aBOK,
MO3BOJIAIONINI MONYYUTh MaTepHall ¢ HU3KOW IUIOTHOCTHIO M HEOOXOIMMBIM COYETaHHEM ME30- U
MaKpOMOPHUCTOCTH, a TAK)K€ MUHUMAJIbHBIM BKJIaJJOM MHKPOIIOP.

I[IpakTHyeckasi 3HAYUMOCTH PabOTBl COCTOUT B TOM, YTO ABTOPOM OBIJIO IMMOKA3aHO, YTO
CHHTE3UPOBAHHBIE YTJIEPOAHBIE MaTepuajbl C BHICOKMMH 3HAYEHUSMHU YIENbHOH IUIOMIAIN MOBEPXHOCTU
3G(GEKTUBHBI ISl OYMCTKHA a30THOKHCIBIX pPacTBOPOB OT pacTBopeHHoro Tb®, dro nemaer wux
MEPCTIIEKTUBHBIMU JIISl OYMUCTKH TEXHOJOTHMYECKMX PacTBOPOB OT JKcTpareHTta. [IpeioskeHHBIH crmocod
JecOpOLIMM  OTKpPBIBAET BO3MOXKHOCTH TTOBTOPHOT'O HCIIONIb30BaHHUS Pa30aBICHHBIX PAacTBOPOB M CAMHX
copOupyromx MartepuaioB. [ToaydeHsl pekopaHbie 3HadeHHs Koddduimenta pacnpeaeneaus ThD K,
225001400 mu/r w3 0,5M HNOs. IlokazaHo, 4TO MPEmIOoXKEHHBIH METOI MOAM(PHUKAIMH YIICPOIHBIX
MaTepHaoB, MPUBOAAIIMNA K YBEITHYCHUIO JOIU KapOOKCHIIBHBIX TPYII Ha MOBEPXHOCTH, KOTOPBIH MOXKET
WCIIONIB30BaThCS M JUISI aKTHBAIlUM MaTepuaia, MOJYyYeHHOTOo M3 JCLIEBOro MPHUPOIHOro Chipba. [laHHBIN
METO/I TTO3BOJISIET 3HAUYUTEIBHO CHU3UTh CTOUMOCTD BBICOKOA()()EKTHBHBIX COPOSHTOB JUTS KATHOHHBIX (OPM
paanoHyKIHI0B. Briepeeie momydeHsl 3HaueHus 1o copOruonnoit emkoctu st U(VI), pasabie 7040520
MKMOJIB/T. Co37]aHa W OKCIEPHUMEHTAIbHO HCCIIEIOBAHA DIIEKTPOXUMHUYECKasl sueiika, IT03BOJSIONIAs
M3y4aTh JAMHAMUYECCKUM MPOIECC EMKOCTHOM MEMOpaHHOW JCHOHHM3allMH BOMHBIX PacTBOpoB. [laHHas
syelika MOXKET OBITh HCIONB30BaHa JJIsi OYMCTKH COJIOHOBATBHIX PACTBOPOB M TpamHbix Box. Co3naHa H
anpoOMpoBaHa MaTeMaTH4ecKass MOJAENb JUIsi OIHCAHWS IPOIECCOB JEHOHHM3AIUU TPH TPHUMEHEHUH
YTIIEPOIHBIX a’poreyiell ¢ pa3BUTON CTPYKTYPOH MOpP B KadecTBE 3JIEKTPOIOB, KOTOPAs MO3BONISET OLIEHUTh
MEpPCIIEKTUBHOCTh MATEePHAaliOB JIJIsl MPOIIECCOB 3JIEKTPOCOPOIMOHHON OUYMCTKH. B HacTosimee Bpems
COBMECTHO ¢ TaMOOBCKHM TOCYJAapCTBEHHBIM TEXHOJIOTMYCCKUM YHUBEPCHUTETOM  OCYILECTBISETCS
BHEJIpEHUE pa3pabOTaHHBIX BBICOKOMOPUCTHIX YIIIEPOAHBIX MAaTEpPHAIOB M YCTAaHOBOK IO EMKOCTHOM
MeMOpaHHOW JICMOHHM3allHd B TEXHOJOTHYECKHUE TMPOIECChl TPU  PENIeHHH BOMPOCOB  OUYUCTKH
MPOMBIIIUICHHBIX CTOKOB X MOPCKO# BO/ibI B KoMmaHuu AO «["aznpomMHeDTH».

JuccepTranus TpENCTaBlseT COOOH caMOCTOSTENbHOE 3aKOHYEHHOE HCCIeoBaHKe, oOiaaromee
BHYTpeHHHUM enuHCTBOM. Ilos105kennsl, BBIHOCUMBbIE Ha 3aIUTY, COAepXKaT HOBbIEC HAyYHBIE PE3YIbTAThl U
CBUJIECTENbCTBYIOT O JIMYHOM BKIJaJie aBTOpa B HayKy: 1. YBenmuueHHe y[AenbHOH IUIOmaANd MOBEPXHOCTH
yiydmaer pe3yiapTaThl copOuuun Th® Ha yriaepomusix Matepuanax. CHHTE3WpOBaHHbIE B padoTe
YIIIEPOAHBIC MaTepHaIbl C YAEIbHOH MOBEPXHOCTBIO ~2900 M*/r 00eCHeunBalOT PEKOPAHbIC 3HAUCHHS

ko dunmenta pacnpenenenus (22500+1400 mn/r) qis ThD uz 0,5M HNO;. B pactBope 3M HNO;



MPOMCXOUT OKUCIIEHHE TTOBEPXHOCTH MaTepHaia, YTo JieJacT HEBO3MOKHBIM HCIIONB30BaHUE YTIIEPOIHBIX
MaTepuanoB Juist uzBiedeHuss Thb® nmpu nanueix ycnosusx; 2. Copbuus U(VI) Ha yriiepomHbslx MaTepuaiax
OIpEIENsIeTCs CTENEeHbI0 OKUCIEHHOCTH IIOBEPXHOCTH, a WMEHHO, HaJIWyheM OOJBIIOro KOJIMYECTBA
KapOOKCHJIBHBIX TPYII, W MPAKTHYECKH HE 3aBHCUT OT JOCTYMHOM IJIOMIAJAM B HCCIEILYyEeMBIX MPOIeccax.
OxucneHne aKTHBUPOBAHHBIX YIJIEPOAHBIX MAaTEpUANIOB TO3BOJNSET JOCTUYh PEKOPIHBIX 3HAYCHHH IO
copormonnoit emkoctu mo U(VI) (7040+520 mxmons/r npu pH 5,1); 3. Cepxnopucteie (6oiee 99 %)
YIIepOJHbIE KOMIIO3UTHEIE a3pOreiH IIOTHOCTEI0 He Gonee 0,02 r/cM’, XapaKTepU3yIOIIHECs XPYIKOCThIO
00pa3yIoMXcss MOHOJUTOB, HE 3(PQPEKTHBHBI B JIMHAMHYCCKMX IIPOIIECCaX EMKOCTHOW MeMOpaHHOH
JenoHn3anuu. s craTHYeckoro pexuMa IOoNydeHa dJIEKTPOCOPOIMOHHAS E€MKOCTh ISl YIIIEPOAHOTO
asporeis, paBHas 67 mr/t (mo NaCl), uTo npeBbIlIaeT BCe U3BECTHBIC U paHee OIyOJMKOBaHHBIC 3HAUCHUS;
4. OCHOBHBIMH OrpaHWYCHHMSIMA B JWHAMUKE TIpollecca JICMOHW3AlMM  SBJSIFOTCS  TIPOIECCHI
anekTpoaudGy3MOHHOrO IepeHoca B 00beMe JJICKTPOIOB. B mpoiecce eMKOCTHOH MeMOpaHHOH
JIEMOHU3allUN paboTaeT UMb HEeOOIbIIas YacTh ME30IOp, PACIONOKEHHBIX HA MOBEPXHOCTH JICKTPOJIOB,
HAXOISINXCs OJIMKE BCETo K IMOTOKY.

JInyHbIA BKJIaA aBTOpa 3aKIIOYalcs B TMOJIrOTOBKE TOAPOOHOTO JIUTEpaTypHOro 0030pa;
MPOBENICHHH CHHTE3a Pa3lIMYHBIX YIJIEPOAHBIX MAaTEpHajioB, pa3padOTKE METOJHK IO THUAPOGUIH3AINU
MOBEPXHOCTH YIIIEPOJHBIX adpOorelieid, MPOBEIeHUN MOTU(PHKAIIMN BEICOKOIIOPUCTHIX MEHOMOINYPETaHOBBIX
W MEJTaMHHOBBIX MaTpHIl YTJICPOAHBIMUA MaTepHajiamu, cOOPKE M TECTUPOBAHMH SYEHKU Il eMKOCTHOW
MeMOpaHHOW JCMOHM3AallMM ¥ TIPOBEIACHUHM OJKCIIGPUMEHTOB C €€ HCIOJb30BAHUEM, IPOBEICHUN
9KCIIEPUMEHTOB [0 COPOLMM M jaecopOuuu paauoHykinaoB U Th®D; oOpaboTke pe3ynbTaToB (HHU3HMKO-
XAUMHAYECKUX METOOB UCCIIENOBAHUS; O00OIIEHHH W CUCTEMATHU3al[UK TTONYyYeHHBIX Pe3yJbTaTOB, a TAKKE
MOJrOTOBKE MyOIHMKAINii Ha OCHOBE PEe3yJIbTaTOB O TPOJIETIaHHOM paboTe.

Ha 3acenanum «18» mexaOpsi 2024 r. quiccepTallMOHHBIA COBET MPHHSII pelieHUe MPUCYAUTh baxus
TamyHe y4eHyto cTeleHb KaHau1aTa HayK.

[Tpu npoBeneHnN TaliHOTO TOJIOCOBAHUSI AUCCEPTALMOHHBINA COBET B KOJIMYECTBE 24 HEIOBEK, N3 HUX
5 IOKTOpoB Hayk mo cnenuanbHocTH 1.4.13 Pagnoxumus (XMMHYeCKHMe HAayKu) M 4 JIOKTOpa HayK IO
cnennanbHocTH 1.4.15 XuMmus TBepaoro tena (XMMHUYECKHE HAyKH), YUaCTBOBABIIMX B 3acelaHuu, U3 25
YeIOBEK, BXOJSIIMX B COCTaB cOBeTa W 4 JIONMONHUTENBHO BBEACHHBIX HA PAa30BYIO 3alllUTy YEIOBEK,

nporoiocoBaiu: 3a — 24, npotus — 0 , HeEWCTBUTENBHBIX OtoutereHei — 0.

3aMecTuTeNb npeaceaaTeisd JuCCEePTairuoHHOro CoOBCTa,

JOKTOp (pU3UKO-MAaTEeMaTHYSCKUX HAYK
P& 4 /Mpecusixkos U.A./

VYdeHbIil cekperaphb AUCCEPTAIIMOHHOTO COBETA, /CeBepun A.B./
KaHauaaT XUMUYCCKUX HayK

«18» nexabps 2024 rona



