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Object: Review of the foreign scientific consultant on the work Rakhimova Ainura’s work
entitled: «Microwave synthesis, structure and electrochemistry of high performance LiFePO4 as
positive electrode material for Li-ion batteries» presented for the degree of Doctor of Philosophy
on a specialty 6D072000-Chemical technology of inorganic substance.

I had pleasure to be the foreign scientific consultant to follow the Rakhimova Ainura’s works during

her PhD. The research objective aimed at the microwave synthesis of lithium iron phosphate and

determination of its characteristics.

In her work, lithium iron phosphate was synthesized from phosphate precursors, a laboratory setup

was developed, and the influence of temperature on the synthesis was determined.

During the synthesis, the effects of microwave absorbers were studied and the use of water as a
- microwave absorber is an optimization of microwave synthesis.

Rakhimova Ainura put forward assumptions to use a homogenized mixture by grinding and mixing the

initial precursors to improve the electrochemical properties.

In the synthesized lit_hium iron phosphate, the amount of iron has been determined to evaluate the

quality of the cathode material.

At the end of the work, Ainura was able to provide a flow chart of the microwave synthesis of lithium

iron phosphate.

Microwave synthesis could be a commercial method for synthesizing cathode material for lithium-ion

batteries.

Moreover, in all these experimental works, Ainura provided a consistent literature review on the



methods for the synthesis of lithium iron phosphate and the combination of the microwave method
with other methods.

During her stay in my laboratory, Ainura performed experimental works of quality. She proposed
numerous experiences to optimize results and we had many constructive discussions and exchanges
about her topic. She provided results and her PhD report is of very good quality. These works have led
to 5 articles, one of which was published in an international journal.

Fimally, I want to say that she was perfectly integrated into my lab and shared a lot with other
members. She has a very good background in chemistry, particularly in Eléctrochemistry and

Materials Science. Her results are very promising. I wish her a great career as a researcher.

Thierry Djenizian
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O0rbekt: OT3BIB 3apy0eKHOro Hay4HOro KOHCY1bTaHTa Ha pabGory Paxumosoii
AliHypel Ha TeMy: «MuKpoBoIHOBOI] CHHTE3, H3y4YeHHE CTPYKTYpPHI w
JIEKTPOXHMHYIECKHX XapakTepucTuk LiFePO4 g KavecTBe BbICOK03()JeKTHBHOIO
KaTOXHOro MaTepHa/a AJIs JIHTHIH-HOHHDBIX Oarapeii»

C GonpuM yoBonsCTBHEM GHLT pan, OBITh HHOCTPaHHBIM Hay4YHBIM KOHCYJIETAHTOM JISI
TOro, 4To0BI ClemUTs 3a paGoToif PaxumoBoit Aitaypsr Bo BpeMst ee PhD. Ilens
HCCIICI0BAHMS - MUKDOBOHOBBIA CHHTE3 THTHI jKejiesa (ocdara u onpenenenue ero
XapaKTepUCTHK.

B ee pabore nurwuit xenesa Gocdar 6511 CHHTE3UpOBaH u3 (hocharHpx IIPEKYPCOPOB U
Obl1a paspaborana nabopaTopHas yCTaHOBKa u OTIPENCIICHO BIMSHHE TEMIIEPaTyphl Ha
CHHTE3.

Bo Bpemst cunTesa 6pum H3YYEHEl 3(()EKTH MHKPOBONHOBEIX abcopbepoB, u
HCTIONIE30BAHUE BOJBI B KAYECTBE MHKPOBOTHOBOLO abcopGepa ABiseTCs OnTUMU3AITEH
MHKPOBOJIHOBOT'O CHHTE3A.

Paxumopa A¥iHypa BEIIBHHYIIA IIDEANONOXEHHS 00 HCIOJIB30BAHUK TOMOTEHH3ALINI
CMCCH TYyTEM H3MENBbYEHHUS U CMEIIMBAHMUS HCXOMHBIX MPEKYPCOPOB IS yIIydIneHus
SNICKTPOXUMHYECKHX CBOHCTB.

B cuntesuposannom suruii sxenesa hocdare 6110 onpeneneno KOJIMYECTBO XKENE30 I
OLCHKH Ka4ecTBA KaTO/IHOTO MaTepHaa,

B xonne pa6otsi AliHypa cMOIIa mpeacTaBuTh 0I10K-cXeMy MHKpOBOJIHOBOTO CHHTE3a
JUTHH Kene3a pocdara.

MUKpPOBONHOBEII cHHTE3 MOKET GEITE KOMMEPYECKAM METO/IOM ISl CHHTE3a KaTOHOrO
MaTepuana i TUTHH-UOHHBIX aKKyMYJIITOpOB,

Kpome Toro, Bo Bcex srmx OKCIICPUMEHTATBHBIX paboTax, AliHypa mpenocraBmia
HOC/ICNOBATENBHEIR 0030p JIHTEPATYpEHI 0 MCTONax CHHTE3a JIMTHH xejesa ¢octara u
MHUKPOBOIHOBOTO METO/Ia M JAPYIHMX METO/AX.

Bo Bpems ee npeGriBanus B moeii naboparopuu, AlHypa BBITOTHSIA KaueCTBEHHEBIE
JKCIICPUMCHTAIBHEIE  paboThl. OHa  IpemToxmia MHOTOUHCIICHHBIE OIBITHl IS
ONTUMH3AIUK PE3YIIBTATOB, U Y Hac GBLIO MHOIO KOHCTPYKTHUBHBIX JJUCKYCCHIT H 0GMEHOR
1o e¢ Teme. OHa npefocTaBuiIa OUeHs XOpouIje pe3yasTaTsl 1 PhD JUCCEPTALHOHHYIO




PaboOly. JTH PabOTeI IIPHBEIM K 5 CTAaThAM, OIHA M3 KOTOPHIX ObLIa ony0IHKOBaHA B
MEXIYHapOIHOM JXYpHAaJle,

Haxonern, s xouy cka3aTe, 4To OHa COBEPILICHHO IIPEKPACHO MHTErPHPOBATACE B MOKO
T1abOpaTopuio U NMPHHHMATA YYACTHE CO MHOTMMH WICHAMI naboparopuu. OHa UMeer
OueHE XOpOWIHii ONEIT paGoTsI B 0G/IACTH XUMHAH, 0OCOBEHHO B 06/1aCTH SNIEKTPOXUMHH U

MaTepuanoBe/ieHus. Ee pe3yasTaThl SBISIOTCH OYeHs MHOTooOemaomumMH. 51 xenarmo ei
GoubIIoit KapbepE! B KauecTBe uccIeToBaTels.

Treppu Jxennzuan
/moanHch uMeeTcs/
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S, Yaiixanosa Dnemupa Opasranuerna, MMH 910924400298, (ymocrosepenue tuyHoctH Ne
040688755, Beimano MBJI PK ot 26.09.2016 r. pgelictButensHo o 25.09.2026 r.), HacTosmum
IOATBEPXKAAI0, YTO JAHHBIA IEpeBOJ SABISETCS TOYHBIM IIEPEBOJIOM JAaHHOTO JIOKYMEHTa H

COOTBETCTBYET COACPIKAHHUIO OpUTHHAJIA JOKYMEHTA.




