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I had the pleasure to be the foreign scientific consultant
to the works of Abildina Ainaz during her Ph.D. The research
objective was to use magnesium as an anode material in
chemical power courses.

Abildina Ainaz worked under the guidance of Dr. Patrick
Bottke at Oldenburg University.

As an active metal, magnesium is not resistant to POSTAL ADDRESS
corrosion. Therefore, in the first part of her work, Ainaz D-26111 Oldenburg FOR
explored the corrosion behavior of magnesium. She used a HRCRLIRRNICE
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gravimetric method to determine the corrosion of magnesium el

and the surface of the passive layer was studied using XPS,
Auger spectroscopy in Oldenburg university. The results
obtained in the study of corrosion helped to establish the stages
of magnesium dissolution. '

As a solution to the corrosion problems in the second part
of the work, she suggests replacing metallic magnesium with an
intercalation material. Dr. Bottke helped how to properly
prepare electrode material from bismuth powder for
magnesium intercalation. Together they optimized the
preparation conditions for the material. Ainaz carried out the
electrochemical incorporation of magnesium into the
synthesized bismuth material.

The synthesized materials showed good intercalation of
magnesium ions but did not have sufficient capacity to use it as
an anode for magnesium ion batteries. It would be good to
continue to work on optimizing the electrode material to
increase the capacity of magnesium-ion batteries.



During her stay in my laboratory, Ainaz performed
experimental work of quality. These works have led to 4 articles
whose one was published in an international journal.

Finally, | want to say that she was perfectly integrated into
my laboratory shared a lot with other members. She has a very
good background in chemistry, particularly in Electrochemistry
and Materials Science. Her results are very promising, | wish her
a great career as a researcher.

Yours sincerely, also in the name of Dr. Patrick Bottke
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A6UnbaAUHOM AiHa3 NO TeMe «INEeKTPOXUMMMUYECKUe NpoLecchbl
Ha MarHMeBoM aHOZe B XMMUYECKMX UCTOYHUKAX TOKa»,
npeaAcTaBNeHHO| Ha COUCKAHME YHeHOMN CTeneHu AOKTopa ﬂ?:spb 15, 2020
dunocodpum no cneymanbHoctn 6D072000 - Xumuyeckan
TEXHO/I0rMA HeopraHMYeCcKnX BeLLecTs.

ONAEHBYPT

MHe noc4acTAMBuIOCb ObiTb 3apybexHbiM Hay4HbIM
KOHCyNbTaHTOM paboTbl AbWunbAauHbl AilHa3 BO Bpems ee
[OKTOPCKOM  auccepTaumu. Llenbto  uccnegosanus  Bbino
MCNO/MIb30BaHME MarHua B KayecTBe aHOAHOro marepuana B
XMMUYECKUX UCTOYHMKAX TOKa.

AbunbauHa AiiHa3 paboTtana noa pyKoBOACTBOM AOKTOpa MOYTOBBII AZLPEC
MaTtpuk BotTke U3 OnbaeHbyprckoro yHMBepcuTeTa. D-26111 Oldenburg
Kak aKTMBHbI MeTan/, MarHUi He YCTOMYMB K KOPPO3UM. KYPBEPCKAR C/IY BA

Y. Kapn ¢ox Occeukoro. 9- 11

Mo3Tomy B mepBOi YacTu cBoei paboTtbl AWiHa3 uccnegosana
D-26129 OnpeHbypr

KOppPO3uOHHble  cBoWCTBA MarHuMa. OHa  ucnonb3osana
rpaBMMETPUYECKMIA MeToh, ANnAa onpejeneHus KOppo3uu
MarHusa, a NoBEPXHOCTb MACCMBHOrO CNOA M3yvana C NOMOLLbBHO
metoaa XPS, oxe-cnektpockonuu B OnbpeHbyprckom
yHuBepcuTeTe. Pe3ynbTaTbl, MONYYEeHHble MPU  U3YYEHUU
KOppO31Ku, MNO3BO/IMAN YCTAaHOBWUTb CTaAuM pPacTBOpPEHUA
MarHms.

B kauectBe pelweHua npobnembl KOppoO3UM BO BTOPOM
yact paboTbl OHa npeasaraeT 3amMeHUTb MeTanIUYecKui
MarHuii  MHTEpPKaNAUMOHHbIM MaTepuanom. [oktop boTTke
MOMOr MpPaBWUAbHO MNPUIOTOBUTL 3/EKTPOAHbIN MaTepuan u3
NOpoLLKa BUCMYTa AR WHTEpPKaNAuMM MarHusa. Bmecte oOHM
ONTUMU3MPOBANN YCNOBUSA MNOATOTOBKM MmaTepuana. AiHa3s
OCYLLECTBUNIA I/IEKTPOXMMMUYECKYID WMHTEPKANALUMIO MarHua B
CUHTE3UPOBAHHbIW BUCMYTOBbIN maTepuan.

CvHTE3WpOBaHHbIE MaTepuanbl MNOKa3anu  XOpOLUyH
MHTEPKANALUIO MOHOB MarHusa, HO He obnaganu AOCTaTOYHOM
€MKOCTbIO A/1A UCMOJIb30BaHMA B KayecTBe aHOAa A/18 MOHHO-



marHuesbix 6aTapei. bbino 6bl XOpowo NpoaoMKuTL paboTy no
ONTUMM3ALMM  MaTepuana 3/eKTPOAOB ANA  YBE/NUYeHUA
eMKOCTU MarHuit-uoHHbIX 6aTapei.

Bo Bpems npebbiBaHus B Mmoelt nabopaTtopumn AlHa3s
BbINOMHANA 3KCMEpUMeHTasbHble paboTbl KayecTseHHO. [lo
pe3y/nbTaTam 3Tux paboT BbinycTuna 4 cTaTby, OfHA U3 KOTOPbIX
6bina onybAnMKOBaHa B MeXAyHapOAHOM KypHasne.

M B 3aBeplieHMe, A XO4y CKasaTb, YTO OHa NpeKpacHo
MHTerpupoBanacb B MO Tpynny U NoAenunacb MHOrMM C
APYTMMM ydacTHMKaMKU. Y Hee OYeHb XOpoliue 3HaHuA B
obnactu xumuu, ocobeHHO B 06/1aCTU 3INEKTPOXUMUU U
maTepuanosegeHus. Ee pesynbTathl  MHoroobewatouiue,
)enato et 6onbLLON Kapbepbl B HAy4HON cpeje.

C yBaXkeH1eMm, TakxKe OT UMeHU AoKTopa MaTtpuka boTke
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Pecnybnnka Ka3axcran, ropoa Ajimarsbl.
JABaauate BocbMoe 1ekadps ABe ThICSAYH ABaALATOr0 roja.

TexcT mepeBona Ha JOKyMEHTE C AHIVIMMCKOIO S3bIKa HAa PYCCKHH fA3BIK,
nmpoBepeH  mepeBomgdukoM  Kypuwibekoeoit  Aiicyre  bepuxoenoi, HHH
880107402899.
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Pecny6nka Kasaxcran, ropoa AimMarhbl.
JIBaauaTh BocbMoe ieKa0psi ABe ThICAYH ABAANATOrO0 roja.

S, KapuGaesa Humna XauenoBHa, 4YacTHEIH HOTapuyC Tropojga AJIMaThl,
neficTByIOIas Ha OCHOBAaHHM TIOCYJapCTBEHHOW JMIEeH3HH Ne 14013146 ot 08
cenTa6ps 2014 roza, BelTaHHOM KOMHTETOM perncTpaloHHOH CITyKObI U OKa3aHHS
npaBoBoi  moMmommM  MuHHCTEpCTBAa  IOCTHLIUM Peciyomuku  Kasaxcraw,
CBH/IETENBCTBYIO TIOUTHHHOCTh IOAIMCH TNepeBomuuka Kypumbexkosoi Aiuzyno
Bepukoensi. JIHUHOCTD, TONNMCABIIEH JOKYMEHT yCTaHOBJICHA, J1eeCcrioCOOHOCTh U

IIOJJHOMOYHUS €€ IIPOBEPEHEIL.
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