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BeeaeHue
barapeiika — HeOO0JIBIION MO pa3Mepy AMEMEHT MUTAHMS 3JIEKTPOIHEPrUeH Ais

Pa3JIMYHBIX YCTPOUCTB. 3a CUET PEAKIIMHU ABYX METAILIOB B paCTBOPE AJIEKTPOJIUTA
raJjbBaHUYECKHUE FIEMEHTBI TPOU3BOIAT NIEKTPUUECKYIO S3HEPrut0. Mexmy
MeTaJUIaMH MPOUCXOJAT PeaKUd OKUCIEHUSI U BOCCTAHOBJICHHUS, B XO/I€
IPOTEKAHUSI KOTOPBIX IPOTEKAET NIEKTPUUECKUI TOK.

OnHuM K3 CaMbIX TOKCUYHBIX JIEMEHTOB ISl UEJIOBEKA, HETATUBHO BIMSIOLIETO HA
paboTy MOYEYHOW CHCTEMbI, KOCTHBIX TKAHEH U TICUCHH, sIBIsieTCsa Kaamuii. Hukenb
U IIMHK HanboJiee 4acTo MOBPEXKAAIOT MOKETYI0YHYIO JKeJle3y, KUIICUHUK,
NIEYEHb, & TAK)KE TOJIOBHOM MO3T. CBUHEIl CITIOCOOEH MOpakaTh NMEUYCHb U MOYKH,
BBI3BIBATh T'MOEh KJIETOK KPOBU M HETaTUBHO CKA3bIBATHCS HA HEPBHYIO CUCTEMY
yenoseka. [3] barapeiika, 1a)e OTCIIyKUBILIAsl CBOM CPOK, HE IIPEACTABISAET
ONACHOCTH, IIPU YCIIOBHH, YTO €€ KOPITYC HE IOBPEXK/ICH, U OHA XPAHUTCS IIPU
KOMHATHOM TeMreparype U MUHUMaJIbHOM BiiakHOCTU. Kak Tosbko Oarapeiika
MOTa/IaeT Ha CBAJIKY, OHA MOJIBEPraeTCs BO3ACHCTBUIO Pa3HOOOPA3HBIX
arMocdepHbIX (haKTOPOB, HAYMHAET PKABETh U pa3pymiarbes. Ee kopiyc
nepecTaeT ObITh FTEPMETUYHBIM U BCE TE€ KAHIIEPOTEHHBIE BEIIECTBA, HAXOAAIIUECS
B Oarapelike, BEIXOAT HApPYXKy, OTPABIISAS BHEIIHIOO cpeny. Tskénpie MeTauibl U
IE10Yb MONaJal0T CHaYala B MOYBY, NaryOHO BO3JIEHCTBYS HA €€ oOUTaTeNe,
3aTe€M JIOCTUTAOT TPYHTOBBIX BOJ, OTKY/A MOMAJA0T B BOAOEMBI, B TOM YUCIIE U
T€, OTKy/Ia BeAETCS 3a00p BOAOIIPOBOAHOM BOABI. MHOTOYNCIICHHBIC MTUITIEBHIC
KYJIBTYPBI, pACTYIIIME HA TEPPUTOPUH TAKUX MOUYB, TAKXKE MOJIBEPTALOTCS
3arpsI3HEHUIO U OTPABIAIOT YEJI0BEYECKUU opranu3M. [lomumMo 3toro, cBanku
4acTO MOABEPraroTCsa CaMOBO3rOpaHuio. batapenku, moj AeMCTBUEM BBICOKUX
TeMIIepaTyp, HAYMHAIOT BBIIEISATh Han0oJiee TOKCHYHbIE BEIIECTBA — JUOKCUHBI,
3arpsi3HssA P TOM U aTMOC(hEpHBIN Bo3ayX. [[HOKCUHBI CTTIOCOOHBI
HaKaIJIMBaThCs B MUILIEBOM IEMH, HAN00JIee YaCTO B dKUPOBBIX TKAHAX YKUBOTHBIX.
HNmenno nosatomy 6omee 90 % Bo3aeHCTBUS JUOKCHHOB Ha JIFOAEH MTPOUCXOIAT
Yepe3 MUIICBBIC MPOIYKTHI, B IEPBYIO OYEPElb YEPE3 MSCO, PhIOY ¥ MOJIOYHBIC
IPOAYKTHI. DTU BBICOKO TOKCUYHBIE BEIIECTBA SBJISIOTCS IPUYUHON
BO3HUKHOBEHUS 3a00JIEBaHUI PEMTPOAYKTUBHOM CHCTEMBI, PAKOBBIX 3a00JI€BAaHUH,
a TaK)Ke MPUYUHON OPaXKEHUsI UMMYHHOM cucTteMsl. [4] Ha ceronHsamHuii 1eHb
CYILIECTBYET JIOCTaTOYHOE KOJIMYECTBO MTyHKTOB MpHUeMa 0aTapeek, KOTOPhIE UTYyT
Ha niepepaboTKy. Toapko B MOCKBE Ha CBAJIKU €KETOHO MOTMAAI0T HECKOIBKO
JECSITKOB MUJUTMOHOB TaKUX M3/1euid. TOKCHHBI OT HUX OyIyT HaKaIlJuBaThCs B
YKUBBIX OpraHu3Max, MOBBIIIAs PUCK PA3BUTHS OHKOJIOTMYECKUX 3a00JIeBaHUN 1
JIPYTUX TSHKEJBIX 00JIe3HEHN, HE TOJBKO Y HAC, HO U Y HAIlIUX TTIOTOMKOB.



PyccKkofi3blYHbIN NOUCK
1.1Knro4eBble cnoBa

1. YTunusaumsa 6atapeek

l- BCEr0 HAMIEHO NMYBIMKALIMA: 3419 uz 45044051

I S 71

CBOP M YTUNMHU3ALMA OTPABOTAHHBIX XMMUYECKMX UCTOYHWKOB TOKA (BEbITOBbIX

D BATAPEEK) B YCNMOBWAX OTCYTCTBMA MHOPACTPYKTYPbl MX YTHUJIM3ALMH
MeneHikosa 4.4, E¢umos A.4.
B cOopHuke: YPEOIKONOTMA, SHONOMMYECKWE PUCKK YPEAHM3MPOBAHHBIX 0
TEPPUTOPKIA. HAYYHBIA CUMIMO3NYM. CaMapckii HayuHeld UeHTp PAH, CaMapckuii rocyaapcTeeHHsIi
TEXHUYSCKKMI YHMBepCUTeT. 2017. C. 162-166.

NPOBNEMA CBOPA M YTHNHW3ALUWW BATAPEEK B POCCHH

Monakos M.C.

B cHopHMKe: Monogexs M HEYUHO-TEXHWUECKWA Nporpecs. ¢O0PHUK J0KNaA0B X MexayHapogHon 1
HaYyYHO-MPaKTUYECKOH HoHdepeHUMK CTYASHTOE, 3CNUMPAHTOR W MONDORIX yUsHE: B 4 T.. 2017, C. 367-

369.

3 ¥YTHIMZALUKWA MCNONbZ0OBAHHDBIX BATAPEEK

0O Ckpebres A.B. 5 ) _ _
B cGopHuke: CEOPHMK MATEPWMANOB BCEPOCCHMWCKOWM MOMOAEMHOWM HAYYHO-TIPAKTUHYECKON
LIKONBLl "SHEPTOCTART". Kyz0accxuil rocyJapCTBeHHbIA TEXHWYECKHIA YHUBSPCUTET UMeHKn T.d.
Fopbadesa, MHCTUTYT 3HepreTusn KysMTY; Kysbacckuid dunuan 000 «CuBMPCKaA reHepupyrowas
KoMnanwa». 2016. C, 72,

4 MNEPCNEKTHMBbI YTMAHU3ZALIMW OTPABOTAHHDBIX BATAPEEK B POCCHH

0 Mepghinsesa A.C., WWarnka E.B.
B cOopHuke: AKTyankHeie NpofneMel MCCNEN0BAHMA ITHOSKONOTMYECKNX W ITHOKYNETYPHLIX TPaauLMi
Hapogoe CaaHo-AnTas. MaTepuans I MexayHapoaHoR HayyHo-MPaKTHYeCKoi KoHdepeHUMK MONOObIX
YUSHEIX, SCMMPAHTOE W CTYAEHTOE, NOCBAWEHHOW 100-N8THID eOMHEHUA Poccum U TYEsl M B paMKax
peann3auymi MeponpyATKHiA NporpaMMel pasBuTUA AEATENLHOCTH CTYAeHUYeckux obbeauHeHnid . OrB0Y
BMO «TYBUHCKWIA MOCYAAPCTBEHHEIA YHWBEPCUTET», ®IEOY BMO «XAKACCKUA
FOCYAAPCTBEHHBIA YHUBEPCUTET MM. H.@. KATAHOBA», 2014, C. 152-153.

5 MPOBNEMbBbI YTUJTUZALIMHM OTPABOTAHHbDIX AKKYMYNMATOPHBIX BATAPEEK

O Hrnatsesa B.B., MyxopTosa f1.4.
B HHMre: PErMOHaNbHAA HayYHaA CTyQeHYeCKas koHdeperUKA. cBopHuK Tpygos XLIV HayuHoi
CTyAeHY2CKOH KoHMepeHUMK MO MYMaHUTapPHEIM, eCTeCTBEHHBIM M TEXHUYECKMM HaykaM YyBalickoro
roCyAapCTBeHHOro yHuBepcuTeTa uM. M.H. ¥nbAHoEa: Kadenpa oxpaHbl OKpyXaklen cpedsl i
PALMOHANEHOTD MCNONBE30EAHWA NPUPOoaHEE pecypcoe. 2010, C. 17-18.

6 CBbOP M YTWUNWU3ALUWA BATAPEEK B rOPOJIE AKYTCKE
0O Kenmetnnoea B.M1., Mepacimosa 7.8,
Bynatoeckwe utenna. 2020. T. 6. C. 130-132. o

O

7 NPOBNEMA PEANMW3ALIMK CEOPA M YTUNTU3ALIMM BATAPEEK

O AmuTpresa H.A.
B cOopHuke: Choprmk Tpynoe VIII KoHrpecca mMonogelx yueHsrd, COOpHMK HayuHe Tpygoe. 2019, C. 74- o
77.

8 IKONOrMYECKHE NPOBNEMbI OI{PY}KAIDLI.I,Eﬁ CPEAbI. YTUNHU3ZALIWA BATAPEEK B POCCHH
O Eyropos LA,
B cOopHuke: VI Bcepoccuickuil decTwBans Hayxu. COOPHMK JOKNag0e B 2-X ToMax. Huxeropoackmi
rOCYA3PCTESHHEIA ApXUTEKTYPHO-CTPOMTENEHEI yHuBepouTeT, 2016. C. 362-365.
o CMCTEMA YTU/IM3ALIMM XMMUUYECKMX MCTOUYHMKOB TOKA B BM/IE OTPABOTAHHbBIX
0 BATAPEEK
Korenko M.M., 3aseraoe C.B. 1
MaTeHT Ha wz0bpeTeHye RU 2703663 C1, 21,10.2019. 3assxa N2 2018140922 ot 20.11.2018,
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- BCEr0 HAMAEHO NYBNMKALIMIA: 2044 uz 45044051

I S [T

1 BATAPEMKA KAK ONACHbIA OTXO/ [1NA 9KO/IOTUH W }XU3HW YENOBEKA
Magnog M.A., KpacHernkos B.A., Kpwokoga /.10,
B chopHuKe: XUMUYEeCKne U MaTepuanoBegYeckme acnexkTsl TexHocdepHoi GesonacHocT. CHopHUK
Tpyaoe XXX MexayHapoaHOA HayuHOo-NPaKTHYeckod KoHgepeHumu, 2020, C. 66-71.

2 BHMOMEAWMLUMHCKME W 3KONOIro-3TUYECKMWE ACMNEKTDI NMPOBMEMbI YTHJTU3ALIMKA
0 BATAPEEK B YCNOBWUAX METAMONMACA HA NPUMEPE TrOPOAA KMEBA
Eropenxos A.H., MNawenko B.B., Cenpugiox 0.6, 0
B copHuke: CaxapoEckue uTeHua 2020 roga: skonoruueckue npobnemel XXI Beka. Matepuans 20-#
MeXIyHapoAHOR HaydHOR KoHdepeHumK, B AByxX YacTax. MuHck, 2020. C. 62-65.
3 OPFAHM3ALMA YTUNNIALMK NMTUIH-MOHHDIX AKKYMYNATOPOB
O fuTBnHerko .M.
e MalwnHoCTpogHMe 1 D220NacHOCTE Mu3HedeATeNLHoCTH,. 2016, N2 1 (27). C. 5-7. 0
4 PAZ[ENbHbIA CBOP HA CEBEPE MOCKBbI
D Unrmckan M.,
Teepable ObiToBRIe 0TXoAkl. 2014, N2 10 (100}, C. 38-39. 0
5 roroq bYAYLIErO
0O Bezgenesa E.B.

Teepable ObiToELIE 0Tx0Akl. 2015, N2 9 (111). C. 52-53. 0

6 PAUWOHANbHOE MCNONb30BAHWE SHEPTETWYECKWX PECYPCOB NMPH YTUNH2ALIMHK
O BATAPEEK
Apcnanos A.f], Moraun AA, JayTos 3.A, XaMugynamH M.H.
B cOopHuke: TMHYYPUHCKWE UTEHWA — 2021 «3HEPFETHUKA W LUMDPOBAA 0
TPAHCROPMALMA». MaTepwans MexayHapogHoi MonogexHoW HaydHol koHdepedumn. B 3 TomMax.
KazaHe, 2021. C. 516-518.

7 BATAPEMKA KAK MCTOUHMWK OMACHOCTH OnAa OI{PY}KAI-DLI.IEL“"I CPEADBI

l_J Yresckan M.B.
B chopHuke: CoEpeMeHHBIe NpodnemMel eCTECTEO3HAHMA B HayxKe W oDpazoeaTensHoM npouecce. CHOpHKMK 0
cTaTel PecnyBnnKaHCKol HayYHo-NpakTUUecKold KoHDepeHUMN € MEXOYHAPOOHEIM YUaCTHEM,
Pegronnerwa A.B. OepesuHckuii [1 gp.]. 2019, C. 149-151.

8 TNMPUMEHEHWE MXENES KAK 3KOMOITMYECKW BEZ0MACHOW 3AMEHbI COBPEMEHHbIM

0 JNMTUH-NOHHDBIM BATAPEMKAM
Koznos M.A. 0
B chopHuke: Buixog B ropod. COopHMK cTaTel yu4acTHUKoE III MeXey20ECK0R H3YUHO-NPaKTUYSCKon
KOH(EPEHUMKM MAarMCTPAKTOE W acnMpaHTos. Mockea, 2022, C. 85-90.

9 NMEPEPABOTKA BATAPEEK, ONbIT, TEHAEHLWW B COBPEMEHHOM MHWPE. OMbIT P® HA

0O MPHUMEPE CTPAH EC M1 AZMH
EpmakoBa J1.C, Kygpaeyesa K0.C., fleoHog A.A. 1
B cbopHuke: WORLD SCIENCE: PROBLEMS AND INNOVATIONS. chopHuK cTateid LXX MexgyHapogHon
HayuHo-NpakTHMUYeckol KoHdepeduun. Mexza, 2022, C. 275-278.

10 YCTPOWCTBO AN PA3PEZAHWMA OTPAGOTAHHBIX SNEKTPUUYECKWX BATAPEEK UMK

0 AKKYMYTATOPOB
Sumosey MA. 1
MaTeHT Ha w3obpeTesue RU 2684604 C1, 10.04.2019. 3assxa N2 2018127520 o1 26.07.2018.

11 CNOCOBb PAZAENbHONO CHOPA MCNMOMb30BAHHbLIX NPUBOPOB 3NEKTPONMMTAHWA

Puc 1.2
3. 3kornoruyeckun spen 6atapeek
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OTHOLWEHWE HACENEHWA K COPTUPOBKE AOMALIHWX OTXOQ0B: 3KOHOMETPUUECKWIA
AHANWU3

FPoxenyosa E.B, CanTeikoga A.f., TpeTeakoBa E.A.

B cHopHuKe: KOMMNMNEKCHOE Pa3BUTHE TEPPUTOPMANBHEIX CUCTEM W MOBLIWEHUE 3thheKTUBHOCTH
PErMOHANEHOMD YNPABAeHUA B YCIOBWAX UMb POBM3aLmMn 3KoHoMukn. MaTepuansl IIT HaunoHansHoi
(BCepoCCMACKOM) HayYHO-NpaKTUYeCcKol KoHdepeHumn, Opén, 2021, C. 384-392,

BONMbLUIOKH BPE[, MAJIEHbKOW BATAPEMKMW
@pank M.K. 0
FOHbIl ydeHblA. 2021. N2 53-1 (44-1). C. 77-79.

©OPMHUPOBAHWUE NO3HABATENMbHOIO MHTEPECA YUYALLIMXCA K SAHATUAM MO 3KONOIrMK
Bepesko T.A.
B kHWre: CaxapoBckve uTeHnAa 2018 roga: skonoruueckie npobnemel XXI eeka. MaTepuans 18-i 0
MemyHapu,uHoﬁ HayuHoﬁ Kont])epenum: B 3 yacTax. Mog pe,ﬂ,aKu.hel?i C.A. Mackeemua, C.C. NMozHAKE.
2018, C. 129-130.
4 METOOWKA NNPOBEQEHWMA SKOJNIOMMYECKOW AKLIMM "EMXMK [JO/TKEH YXMTb" B
0 HAYAJIbHOW LLUKONE
CHerupésa /1.6,
B cOopHUKe: AKTYanbHEI2 BEONPOCE TEOPHK M NPAKTUKK BUONOMMUYECKOrD M XUMWUUECKOTrD
o6pazoBaHMA. MaTepuansl XII-f BcepoccMifckol © MEXAYHAPOAHEIM YUACTUEM HAYUHO-MPAKTUMUECKON 0
KoHbepeHUMW. KoMuTeT 0BpasoBaHuA, HAaYKK M MOMOZeXHOA NonuTHky Bonrorpagckon obnactw; ©IEOY
BO «BonrorpaAckuil rocy4apCTeeHHEIA COUMANEHO-NEAArorMyecklil yHMBE pCUTET»; TAY N0
«BOoNrorpagckan rocy4apCTEeHHIA aKageMUA NocnegunaoMHere obpazoBanna=; Kopnopauma
«Poccuickmid yueBHMK». 2018. C. 383-385.

5 CAXAPOBCKHWE UTEHWA 2018 NoAA: SKONOTMYECKHUE NMPOBNEMbI XXI BEKA
O MaTeprane 18-/ MexayHapoaHoi HayuHol KoHdepeHUMK: B 3 yacTax [ Tom Yacts 1. 2018.
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6 BOCbMOE 4¥YA0 CBETA

O Bexrepckux M.P., BepxoTyposa H0.A.
B ¥nure: COLMOKYNETYPHAA MHKTOZHA. COOPHUK COLMANEHLEIX NPOSKTOE NpenojaeaTtens, CTYOeHTOB,
COTPYOHWKOE MOCYA3PCTESHHEIX M HEKOMMEPUBCKMX OPraHUEaLmMi, MHMLUMATHEHLX rpynn : yuehiHo-
MeToaudeckoe nocobue. Ypansckiil rocyAapCTBEHHIR NeaarorMyeckmii yHUBepCuTeT. EKaTepuHOypr,
2020, C. 56-60.

7 BOJIbLUOW BPE[, MANIEHbKOW BATAPEMKH
Mucharos AH.
B chopHuKe: Monogems M HaYUHO-TEXHMUYECKMIA nporpecc. CHOPHUK Q0KNaZoB XV MexOyHapooHoi 0
Hay4yHO-NpakTUYeckoi KoHdepeHUMK CTYASHTOR, ACNMPAHTOE M MONDALIX YY4sHbIX. B 2-X ToMax. CocT.:
E.H. MBaHuoea, B.M. ¥eapoe [v gp.]. MNybkus, 2022, C. 376-379.

¥MNPABMEHWE NPUPOOONONb20BAHWUEM. MEXAHWMZ2MbI M METO/[1bl
Mockanesxo A.M1., Mockanerko C.A., PesyHos F.B. 18
CankT-MeTepbypr, 2019,

BPE[ OT HEMPABW/bHO YTUTN3UPOBAHHBIX BATAPEEK W YCTAHOBKA BPEMEHHbBIX
MYHKTOB NPUEMA MCNOJNIb30BAHHbIX BATAPEEK B TrOPOJIE TAPA

Aposgoea B.B.

B cBopHuke: CTyAeHuecKan Hayka 00 akTyankHeX NpobaeMax U nepcnekTyBax MHHOBALUWOHHOMO
PazBMTHA PervoHaneHoro ANK. Matepuans XXII HayuHo-NpaKTMUYECKod KoHMepeHLMKM 0ByuaumMxca.
Omck, 2023, C. 240-243.

10 PA3SBWMTHME NOAHAOKONEHHWKOBOIO MXWPOBOIO TENA KOMIEHHOIO CYCTABA B
M MPEHATANbHOM OHTOIMEHE3E

e
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1.2. CraTtbu

1. PbikakoBa M.I. OTpaboTaBLluias 6aTtaperika kak onacHbIn 0TXoq,
/M. .PbikakoBa//Teepable 6biToBbIE OTXOAbI. -2015. Ne6 C.42-47.

OTPABOTABLUASI BATAPEMKA KAK OMACHbBIA OTX0O[

PbIXKAKOBA M.I.1.2

1 000 «OMKTE «3KouHK»
2 CankT-MeTepBypronii NoNMTeXHNYeCKMIT yHUBepouTeT MeTpa Benukoro

TWN: CTATEA B HyPHANE - HAYUHEA CTaTeA Aswik: pycckui

Homep: 6 (108) log: 2015 CTpaHuubl: 42-47

HYPHAM:

TBEPALIE BEITOBLIE OTXOAMI
YupeguTenu: OTpacnessie BEAOMOCTH
ISSN: 2078-1040

AHHOTALIMA:

EaTapeiikM - KOMMAKTHBIZ XUMMUSCKWE WCTOUHMKW  TOKA, MCMONB3YEMblE B PaznMuHbIX
snexTponpubopax W UMGPOBOA TEXHMKE - A3BHO CTanW MOBCSOHESHLIM 3NeMeHTOM ObiTa. Beuay
COAePHaHWA B HUX TAXKENbX MeTannoe M OPYrMX TOKCMUYHBIX COSAMHEHWA 3TW 3MeMeHTbl npu
HeHaanexaweM 0BpalleHHn ABNAKITCA OMACHEIMM Kak ANA SO0POS:A YENMOBEK3, Tak W ONA OKPYXawwed
cpegsl.

BMENWOMETPWUHECKWE NOKASATENN:

ExoguT 8 PMHLL: na UwuTuposaHui B PUHLL: 17

BxoguT B agpo PUHL: Het LUuTupoeaHui vz agpa PUHL: 3

HopM. UMTUPYeMOCTL NO XypHany: 29,915 MMnakT-hakTop #ypHana e PUHLU: 0,077
HopM. UMTUPYeMOCTEL No HampaeneHuo: 1,609 Oeunne B peTUHre MO HanpaBneHuw: 2

TEMATHWYECKWE PYEPHKW:

PyGpuka OECD: Biological sciences
PyGpuka ASIC: HeT
Pybpuka TrPHTH: HeT

CrneynansHoCTe BAK: HeT

ANBTMETPUKN:
MpocmoTpoe: 167 (60) 3arpyzok: 44 (18) BrnroueHo B nogbopym: 31
Bcero ousHok: 0 CpeaHAnA oueHKa: Bcero oTsmiBoB: O
OBCYXIOEHWE:
Puc 1.4

2. [Omutpuea N.A. Npobnema peanusauum cbopa n ytunmnsauumn 6atapeex.
/N.A.Omntprnesa//COOpHMK TpyAoB 8 KOHIpecca MOMOAbIX YYeHbIX. -2019. -T.5.
-C.74-77



MPOBMEMA PEANMWU3ALIMK CBOPA U YTUNMHUIALIMH BATAPEEK

OMWTPHEBA H.A."

! Hoeroponowiil rocyN2pCTEERHBIR YHUBEDCUTET 1Mern Hpowniasa Mydporo, MHCTHTYT CENbCKOro XoZRRCTE]
1 NPUPOHBIX PECYPIOE

Hayutbli pykosoavTens: MWTEMHOE ot

il HoEropogckuil rocy4apCTeeHHbIN YHUBEPCUTET MMEHKM Hpocnasa Myaporo, MHCTHTYT CEnbCKoro XosAHCTEa
M NPUDOAKIX PECYPLOE
Tun: cTated B COOpHUKE TPYA0E KoK EPEHLIMK ASBIK: PYyCCKMi l'oa wagaHwsA: 2019
CrpaHuue: 74-77
YOK: 504.064.47

WCTOHHWEK:

CEOPHWK TPYOOB VIII KOHMPECCA MONQABIX YYEHDBIX

COopHWK Hay4HbX Tpygoe. Tom 5. 2019

WMzpaTenscTro: henepanbHOe rocyAapCTEEHHOE AETOHOMHOE 0OPAS0EATENEHOE YYPENAEHHE EbICLIErD
0BpazoEaHHa "HaumoHaneHEN KCCnenoeaTenbokill yHMBEpCkTeT MTMO" (CankT-MeTepbypr)

KOH®EPEHLMA:
CEOPHWK TPYQOB VIII KOHMPECCA MONO AL YYHEHBIX.
Cankr-Neteplypr, 15-19 anpens 2019 roga
KNHOMEBGBIE CNOBA:
BATAPERKA, YTHAVEALIMA MANSBAHMYECKMK SNEMEHTOR, MYHKTHI MPHMEMA SATAPEEK,
SKOTEPMWMHARM, SKONOCT

AHHOTALIAA:

B pafioTe WIydeHO BMMAHWE TAMENEX METAMNOE E CoCTane DaTapeek Ha WMSHEOEATENEHOCTE
YENoESKA M OKPYMAIWYIC Cpeny; NPOoaHaMsIWpoBaHa OeMa yTwimsauwk Oatapeekx; copMynMpoEatbl
OCHOBHEIZ HANpasneHns Mo PEWeHHID SKonorndeckod npobneme cbopa Gartapeex B Hoeropogckod
ofnacri. B pesynutare Oein nomy<eH METepHan, aHanMs KOTOPOro MoSBoNKN 3aYMTE, YTo npobnema
nepepaboTky ranbBaHWYECHMX SNEMEHTOB AOCTATOMHO PacnNpoCTPaHeHa M NPEACTAENRET CEPLESHYID
OMACHOCTE KaK N7 YENOBEKE, TaK M ANA 0Ky ero nprpoas.

BEWBNTMOMETPHMHECKIME NOKASATENM:

Bxoawt &8 PHUHL: na Limvposanmil 8 PUHLL: 0
BxoawT B Aapo PHUHLL: Het LMTvpoBaHKiA uz Aapa PMHLL: 0
HopM. UMTHPYEMOCTh NO HANPaBASHHIO: Oeunnk B PEIRTHHIE MO HANPABNEHHIO:

TEMATHHECKWE PYEPIKA:

Pybpuka QECD: Biological sdences
Pybpuka ASIC: HET
Pybpuka MPHTI: HET

CneunanbHocTb BAK:  Her

ANBTMETPIAKI:
Mpocrotpoe: 52 (27) Sarpysow: 27 (8) BinroueHo B nogbopkw: 7
Beero ouerok: 0 CpenHsa oUeHKa: Bcero oTzbie0E: O
Puc 1.5

Maenos M.A. baTapelika Kak onacHbIN 0TX04 A5 9KONOorMm n XnsHu yenoseka. / M.A.
Maenosg, B.A. KpacHeHkos, J1.HO. KptokoBa//Xnmundeckme n matepuanosenyeckme
acnekTbl TexHocepHom 6e3onacHocTu. -2020. -C.66-71



4.

BATAPEMKA KAK OMACHbIM OTXOJ] 1NA 3KOMOTUM U MUZHN
YENMOBEKA

MABJIOB M.A.", KPACHEHHOB B.A.", KPFOKOBA J1.10.

* OrBBOY BO «Axagemus rpaMaaHCKoi SawmTol MYC Pocoms:

Tun: CTaTeR & cOOPHIKE TPYOOE KoHDEPEHLMM FzEK: pyCCKMi loa wzgaHus: 2020
Crparuue: 66-71
YOK: 504.75.05

MCTOHHMK:

KMMUHECKWE M MATEPMANOBENSECKWE ACTEKTHI TEXHOCMEPHOI BESONACHOCTI

CHopHuk Tpynoe XXX Mexay+apoaHost Hayso-npakTiaeckol kokdeperum. 2020

W30aTensoTeo: AKANeMMA rpasaaHckoi 3aWMTe MuHucTepcTea Pocowiaioi @enspaumu no genam
rpawnarckoi 600poHE!, YPeSELMANHLIM CUTYALKAM M MWKEMAALMK NOCNENCTEWHR CTINMITHEX BeacTeui
WMEHM reHepan-nedTerarTa L. Muxafniea (Ximem)

KOH®EPEHUMA:

MPEOOTBPALLEHWE. CNACEHKE. NOMOLLb
Xumew, 19 mapTa 2020 roma

KIMHOHEBLIE CNOBA:

EATAPETIKY, KNACCHOWKALINS, TBEPIbIE OTXOMS!, SKOMOTS, SATPASHEHIS, YTUIZALIMA,
PACUET SATPAZHEHNS

AHHOTALIAA:

B CTaThe paccMOTPEHE SKOMOTMYEckWS NpoGNeMbl, EBISEAHHEIE HENPABWNEHON yTWAMIaUMel
3NEMEHTOE MuTanuA, OOpalWeHo BHWMAHME Ha BO0SMOMMbIE MACuTalkl SarpASHEHMA NOYEBl M BOALI
THRENEMY METANMAMK, MX OKCMA3MH M LUEN0HaMM, COOEPAUMMICE B GaTapeﬁKax. anBUW AaHHBE
OLSHOUHEMX DACYETOE SarPpAsHEHKA, [L3H0TCA NPaKTHYSCKHE DEKOMEHAZLMK.

EMBENHWOMETPUHECKWE MOKASATENH:

BxoauT & PUHL: na LmpoeaHui & PHHL: O
BxoauT B Aapo PUHL: ret LrmpoeaHui v agpa PUHLL: 0
HopM. UMTHPYEMOCTL NO HANPABNEHWID: Jeunne & pefiTWHIE N0 HAaNPaBNEHUIO:

TEMATHHYECKWE PYEPIKH:

Pybpuka OECD: Chemical sciences
Pybpuka ASIC: HeT
Pybpuka MTPHTU: HeT

CneunanbHoCTL BAK: HET

ANBTMETPMKN:
MpocroTpos: 27 (16) Zarpysok: 0 (0) Brnwo4eqo B nogboprm: 10
Beero ouetok: 0 CpeaHsa oueHKa: Bcero oTzbigos: 0

OMKCAHWE HA AHTTIMIACKOM S36IKE:

Puc 1.6

®uwep H.B. BnvaHne HenpaBunbHON yTunmaaumm 6atapeek Ha oKpy»KatoLmm mup. /
M.B.l'ycbkoB, H.B.®uwep. // CTyaeH4yeckas Hayka MogmockoBbto. -2013. -C 70-74



BNWAHWE HEMPABWUNbHOW YTUTM3ALIMM BATAPEEK HA OKPY)KAROLLIWMA
MHP

MYCBKOB M.B.}, ©®MLLEP H.B."

* MocKoBCKWIT roCyAapCTEEHHEN 0BNACTHON ryMaHHTAPHEI MECTHTYT, 142611, Mockoewkan ofn, T
Jpexoso-3yeso, yn. 3ensxan . 4. 22
Tun: cTaTea & cOOpPHKKE TRYQ0E KoHdEpeHLMM Azei: pycckmi log wzgasks: 2013

Crpanunube 70-74

MCTOMHWK:

CTYQEHYECKAA HAYKA NMOAMOCKOBLID

MaTepHant MEXIYHaPOOHONA HayuHoi KondepesLMM MONOOLN YHeHbE, MUHKCTEPCTED 00pas0BaHHA
Mockosckoi obnacmy, TOY BMO MockoBckmi roCyaapTEEHHbIA 00NACTHOM MYMEHUTaPHEIR MHCTHTYT;
COTeeTcTEEHHEN penakTop: Byxapekkoea, 2013

MznaTenscreo: MoCy4apCTEEHHEN MyMaHKTAPHO-TEXHeNOMMYeckii yHHEEpovTET (Opexosc-3yesn)

KOH@EPEHLIMA:

CTYEHYECKAA HAYKA NOAMOCKOBLID
Opexoso-3yess, 22-23 anpena 2013 roaa

EMENMOMETPHHECKIE NMOKAZATENM:

Bxoawt & PUHL: na LipmpoeaHuii & PHMHL: 0
BxoawT 8 Anpo PUHLL: HeT LinTHpoBaHmii W3 Aapa PHMHLL: 0
HopM. uMTMpyeMecTs Mo Hanpaenatuio: 0 Jeunne & peiiTWHTE MO HanpaeneHmo: §

TEMATHMHECKHE PYBPIAKM:

PyGpuka OECD: Biological sciences
PyDpuka ASIC: HET
PyOpuka MPHTI: Buonorus | OOwme sonpocs! Suonorim

CneunanbHocTs BAK:  HeT

ANBTMETPHKM:
MpocroTpoe: 59 (24) 3arpysok: 23 (9) Brtowero & nogbopkw: 7
Beero oueHok: 0 CpenHss oUeHKa: Bcero oTsbigos: O

CrMCOK UMTHPYEMOW NATEPATYPGI:

SHUMKNONEINs ANg AeTed T.2, Buonorws, M ABanTa+, 19951,
WypHan "Bokpyr ceeTa”, 1998-2008r.

. AypHan «3Konorms W xusHE:, 2005-2010 r. MHTepHeT-pecypbl.
hittp:/ fvawew. cnaiibaraperiky. pd.

hittp://greenconsumption.org.

. habrahabr.ru.

. google.ru,

. walland.ru.

R

OBCY A OEHWE:

o No0aENTh HOBBIA KOMMEHTADIIA K 3TN MyQnHEaLmm

Puc 1.7

1.3. ABTOpbDI

2. [laBnoB Makcum Onerosuy



MABMOB MAKCHUM ANEKCEEBMY B

AKENEMWA TPa%OaHCKOR 3aWUWTel MYC Poccki MM, reHepan-nedtesanTta .M. Muxadnuka (Xumin)
SPIN-Kog: 4092-8747, AuthorID: 1188725

MECTO PABOTDI

Hazsauue opraHMzaunn 9 Mepnog My6n.

B AKZAEMWA MPEXA3HCKOA Z2WMTE MHC POCCMM MM, re<epan-nefTeHaHTa

L. Muxainaka (Xumkm) il z
OBLUME NOKAZATENK
HazeaHue noxazarena 2HaueHue

© Mucno nybnukaumi Ha elibrary.ru 2
©  Yucno mybaukaumil 8 PHHL 2
©  Yucno nybmukaumin, exegaupx B sopo PUHLL 0
€ Yucno umTHposaHMA M3 nyBnukaumi Ha elibrary.ru 0
@ Yucno uMTHMPoSaHWA M3 NYGNWKELMA, BEXogAWMX B PUHLL 0
€ Yucno uMTMpOEEHHEE M3 NYBNUKaLMA, BXogawx B sapo PUHL 0
© Wraexc Xupwa no seem nyGnukaumam Ha elibrary.ru 1]
© WHaexc Xupwa no nybnukaumam g PHHLL 0
© MWunexc Xupwa no aapy PUHL 0
©  Yucno myGauKaLmMi, NpoLMTHpoBaBLLMY paboTsl aBTopa 0
©  YWCno CouINOK HA CAMYID UMTHPYEMYHD MyGnuKaLmio 0
©  Yucno nyBAMKaLMA aETOPE, NPOUMTUPOBaHHLIX X0TA Okl 0OMH pa3 0 (0,0%)
© CpegHee YMCND UMTHUPOBEHWA B PECYETE HE OOHY NYOMMKALMKD 0,00
© Wrpexc Xupwa Ges yueTa caMoLMTHPOBaHMIA 1]
© WHaexc Xupwa no Aapy PHHL Bes yueTa camoLMTUPOBaHMIA
©  Munexc Xupla € yueToM TONLKO CTATeil B XypHanax 0
© Top nepsoil nyBnMkaLmm 2020
© Yuoo caMoLMTHDOBaHWA 0
©  YWono UMTHPOBEHWA COABTOPaMK 0
© Yucno coasTopos 4
£ Yurnn (TATRN R 2ANVEEKHRY HVNHANAX 0 (0.09%)

Puc 1.8



€ Yucno cTatelt B 3apy0exHLIX HypHanax 0(0,09%)
@ Yucno cTaTell B POCCHACKMX WYPHaNaX 0 (0,0%)
£ Yucno cTaTel B DOCOMACKMX KYDHENEX M3 NepedHn BAK 0(0,0%)
) Mucno cratedl B poccuidckux NepeBogHLlX ¥ypHanax 0 (D,0%)
0 Yucno cTaTel 8 MYDHANAX C HEHYNESLIM MMNEKT-QEKTOpOM 0 (0,0%)
©  Yncno uMTMDOBaHWE W3 3apYOekHLIX XKy pHanos 0
@ YWuno UMTHPOBAHMA M3 POCCANCKMX MYPHAN0B 0
© Yucno UMTMPOBAHWI U3 DOCCHIACKMX JKYDHEN0S M3 nepedHs BAK 0
€ Yuono UMTMDOBEHWIA W3 POCCHIACKMX NepeBOdHEIX KYPHAN0E 0
) YMCno UMTHDOBEHWA W3 HYPHAENOE C HEHYNEELIM MMNEKT-DAaKTopoM 0
© CpenHesssewesHLIi MMMEKT-DAKTOD XYPHaNoB, B KOTOpLX Obimk onyBnMKosaHel 0.000
CTaTLH !
@ CpegHeszsellesHLIA MMNZKT-DAKTOP XYPHANOB, B KOTOPLX OblNK MPOLMTMPOBaHS 0.000
CTaTuH !

© Yucno nyGrukaumit 8 PUHL 22 nocnegame 5 ner (2017-2021) 2 (100,0%)
© Yucno nyBnukaumid 8 aape PMHL, 33 nocneguve 5 net 0 (0,0%)
€ Yucno cosinok mz PUHLL Ha paboTe!, onyDnMKOBaHHLIE 23 MOCNEHMe 5 neT 0
© Yucno couinok w3 sapa PMHL Ha paBoTsl, onyBnuKoBasHLpIe 33 NoCNenHMue 5 net ]
@ Yucno couinok Ha paboTel a8Topa M3 scex nyGnMKaLmWi 33 nocneaHWe 5 net 0
© OcHosuas pyBpuka (TPHTH) 200000, ©UzMKa
@ OcHosHas pyBpuka (OECD) 103. Physical sciences and astronomy
© NMpouexTunes no Aaapy PHHL, 94
© Yuactwe B MyBMMKaLMAX:

ABTOD 2

Puc 1.9

3. PbpkakoBa MapuHa eHHagbeBHa



PbDHAKOBA MAPMA TEEHHAILEBHA *

CaHKT-MeTepByprokuid NoNUTEXHWYECK YHMBEDCATET MNeTpa Benukoro, Katdeapa rpaxasHCKoro
CTPOMTENLCTAS WM NPHENAAHOM JKonorul { CaHkT-MeTepbypr)
SPIN-kom: 9162-3981, AuthorID: 650143

MECTO PABOTDI

HazBaHHe opraHMzalUun Mepuon My6n.

B CaHKT-MeTepyprosuit NoNMTEXHMYECKWH YHMBEpOHTET MNeTpa Benkkoro

(Carkr-Metepbypr) 2012-2019 8
ObLUHWE NOKASATENHK
HazBaHWe noxasartens 3HaueHue

@ Yucno nyBnukauwii Ha elibrary.ru 13
© Yucno nybrvkaumi 8 PUHL 13
@ Yucno nyBrukaumi, exonaux & Agpo PHUHL 5
@ Uwcno uMTMposaHE K3 Nydnukaumit va elibrary.ru 56
@ Yucno uMTHpOBEHWEE M3 NYONMKaLMIA, BX0TAWMK B PHHLL 52
€ Yucno LMTHDOEEHWA WE NYENMKELMHA, BEX0EAWMX B Rapo PUHLL 27
@ Weaexc Xuplwa no BceM nyBnukaumMaM Ha elibrary.ru 4
@  Weaexc Xwpwa no nyGnukauymaM 8 PMHL 4
@ Wupexc Xwpwa no Agpy PUHLL 2
@ Yucno nyBnukaumin, NpoUMTHPOBaBLIKMX paboTel aETopa 48
@ Yncno CowINDK HA C3MYI0 LMTURYEMYK MyBRMKaLmMo 16
© Yucno myEnuKaunil aETOPa, NPOUMTHPOBAHHBX X0TA Obl 0gWH pas 7 (53,8%)
@ Cpegree YWCI0 UMTHPOBAHWA B PACHETE Ha DOHY MyGMNUKaLMID 3,38
@  Weaexc Xupwa Ge3 yueta caMoLMTMPOBaHKIA 4
@ Wupexc Xwpwa no Agpy PUHLL Ges y4eTa caMoUMTMpoBaHKi
© WHgexc XWpwa C y4eTOM TOMBKD CTTENA B XyPHANaX 2
@ Ton nepsoil nyGnMKaLmm 2011
@ Uncno caMouMTHpOoBaHWA 2 (3,8%)
@ Yucno uMTHMpOBEHWIA COaBTOPaMK 17 (32,7%)
@ \ucno coaeTopos 12
@ Ywcno cTaTeil B 23pydexHbX KypHanax 1(7,7%)

Puc 1.10



) Ywcno cTaTel B 2apyDesHeix MypHanax 1 (7,7%)

© Ywcno cTaTell B pOCCHACKMY XypHanax 11 (84,6%)
© Yucno cTaTell B pOCCHACKMK MypHaNaX M3 nepedHA BAK 4 (30,8%)
&) Yucno cTaTel B pOCCMACKME NEPEBOAHKIX WY PHANAK 0 (0,0%)

£ Ywcno cTaTel B WypHANEX C HEHYNEBEIM MMNEKT-DaKTopoM 9 (69,2%)
& Yucno LWTHPOBEHWE W3 3apy0exHLIX HypHanos 6 (11,5%)
£ Yucno UWTHPOBEHWA M3 POCCHACKKX XYDHEN03 17 (32,7%)
©@ Ywcno UWTHPOBEHWH M3 POCCHACKMX XYPHEN0B M3 NepedHs BAK 16 (30,8%)
©  Yucno UWTHPOBEHMA W3 POCCHIACKMX NepeBoaHbLIX XypHanos 2 (3,8%)

& YWcno UMTHPOBEHWE W3 %YDHANOE C HEHYNEBLIM MMNaKT-DakTopoH 19 (36,5%)

© CpenHessBelleHHLIR MMNAKT-DAKTOP KYDPHaN0s, B KOTOPLX Oblnik onyOnMKoBaHbL!

CTaTEM D
) CpepHessselwesHbil MMNaKT-DaKTOp KyPHANoE, B KOTOPLX Ok NPoUMTHPOBaHS 0516
CTaTEM ’
© Ywcno nybnmkaumil 8 PUHL 23 nocnegrue 5 net (2016-2020) 5 (38,5%)
@ Ywcno nyGnukaumii 8 Agpe PUHL, 33 nocnegHWe 5 net 1(20,0%)
& Yucno coeinok vs PUHL sa paboTel, onyGnWKOBaHHLIE 3a NOCNEIHKME 5 NaT 2 (3,8%)
& Yucno cosainok Wz fapa PMHL Ha paboTsl, onyBnMLoBaHHbIE 32 NOCNEAHKME 5 NeT 2 (3,8%)
£ Ywcno coeinok Ha paboTel a8TOpa Kz Boex NyBnKKaumi 22 nocnea-ue 5 net 34 (65,4%)
& OcHos=as pybprka (TPHTI) 870000, OxpaHa OKpYXaHLLer Cpedbl. SKON0THA YeNDBeKa
© OcHoeHas pydprka (OECD) 106. Biological sciences
© MpoueHTMNt Mo AApY PMHLL 65
© Yuyacte B NyONUKaLWAX:
3ETOD 13

Puc1.11

4. ®uwep Hatanba BnagummpoBHa



OHLLEP HATANbBA BNAAWMHUPOBHA
IoCyA3pCTEEHHLIA YHUBEDCMTET NpocseweHns (Mockea)
AuthorID: 589995

MECTO PABOTDI

HazeaHHe OpraHMzalUHH 6 NepHog nyén.
B [0CYAaDCTEeHHLIA MYMEHHTaPHO-TEXHONOMMYSCKMIA YRMBEpCHTET (Opexoao- 2013 3
3yeso)
B [OCyAapCTBEHHLIR YHWBEDCMTET Npocselleqns (Mockea) 2010 1
OBLME NOKAZATENH
HazsaHue nokazatens 3HaueHue

© Yucno nyGnuMkaumii Ha elibrary.ru 4

© Yucno mybavkaumi 8 PUHL 4

© Yucno nyBAMKaumi, BxogAwmx & fopo PHHLL 0

©  Yucno uMTMPOBaHWIA W nyBnMKaumi Ha elibrary.ru 22

©  Uncno uMTHpOSEHWA K2 NyOnuKaumi, Bxogaws s PHHLL 20

© Uwcno uuTMposaHri u3 NyBMMKaunia, Bxoaauwx B sapo PUHLL 0

© Wupexc Xupwa no sceM nybnukalmam Ha elibrary.ru 1

©  Wupewc Xupwa no nydnukaumam g PUHLL 1

© Wupexc Xupwa no aapy PUHLL 0

©  Uwncno nyBnukaumii, npounTHposasiuMx pafioTul asTopa 20

€ YWCno CouINOK Ha CEMYRD UMTUPYEMYRD MyENHKaLMo 20

© Uwncno nyBnuKaumii aBTopa, NpOLMTHPOBaHHLEX X0TA Dul 0fuH paz 1 (25,0%)
) Cpegees YWCNO UMTHDOBEHWIA B PECYETE Ha 0OHY MyBNMKaLMo 5,00

©  MrHgexc Xupla Gez yueTa camoUMTHPOBaHWIA 1

©  Wupexc Xupwa no agpy PUHL Ges yueTa camoLMTHPOBaHME

) WHOexc XMpLua © yyeToM TONEKO CTETel B XypHanax 1

© roa nepsoil nybmakawmm 2010
@ Yncno caMOLMTHPOBAHWR 0(0,0%)
©  Uncno UHMTMDOBaHWMA CO3STOPAMM 0 (0,0%)
© Yucno coaetopos 3

Puc1.12



€ Uncno cratel B zapyDexHbX XypHanax 0 (0,0%)

€ Uncno cratell B pOCCHACKMX HypHanax 1 (25,0%)
€ Uncno craTell B poccuAcKMx KypHanax M3 nepedsa BAK 1 (25,0%)
© Yuono craTei B POCCHACKMX NepeBoaHbIX XypPHanax 0 (0,0%)
€ Uncno craTell B XYPHANAX C HeHYNessIM MMNaKT-haKTopoM 1 (25,0%)
) YuCTo LHTHDOBEHWA Wz 33pY0RKHEX MYPHEN0E 0 (0,0%)
@ YMCno UMTHPOBEHWIA U3 POCCHIACKIK XYPHaN0B 5(25,0%)
€ YWCno UMTHDOBEHWA U3 DOCCIACKMY MYDHAN08 K3 NepeyHs BAK 4(20,0%)
@ YMCNo UMTHPOBEHMWIA U3 POCCHIACKMK NEPEBOAHLIX WYPHANOE 0 (0,0%)
@ YMCNO UMTHMPOBEHWA W3 KYPHEMOE C HEHYMEBLIM MMNBKT-(HaKTOPOM 5 (25,0%)

© CpepgHessBelleHHbIA MMNAKT-DAKTOP XYPHANOE, B KOTOPLIX Obink ONYGAMKOBaH!

e 0,242
@ CpepHenznelieqHLIA MMNZKT-HAKTOP XYDHANOB, 8 KOTOPLX OLiNM NPOLMTUPOBAHL] 0.217

CTaTeM !
& Uncno nybrukaumii 8 PMHLL 23 necneanue 5 nert (2016-2020) 0 (0,0%)
@ Yncno nybrukaumid 8 Aagpe PUHL 3a nocneadue 5 net 0
€ Uncno cosinok vz PHHL #a paBoTe!, onyGnMKoBaHHEIE 33 NoCnegHKe 5 net 0 (0,0%)
@ Yucno couinok vz sgpa PUHL Ha pafoTsl, onyGnykoBaHHbLIe 38 NocegHwe 5 net 0 (0,0%)
© Yucno couinok Ha paboT aBTopa M3 Boex NyBNMKaLUMIA 33 NocnenHKe 5 net 14 (70,0%)
€ OcHoeuas pyBpuka (TPHTIA)
© OcHossan pyOpuka (OECD)
& MpoueHTWNE No AApY PHHLL
© Yuactie B NyONMKELMAX:

3ETOD 4

Punc 1.13



2.AHMMoA3bIYHbLIXA NOUCK

Theme

Environmental problems of battery recycling

2.1. KnrouyeBble cnoBa

1. battery recycling

Google Akagemus
& Cratbu

3a Bce BpemaA
C 2023
C 2022
C 2019
BriOpats aats!

INo penesaHTHOCTK

Mo pare

Tobble cTaTbu
OB30pHLIE CTaTLH

BKITKOYaA naTeHThl

' nokasats uuTatel

&4 Coapars onoseueHue

Puc 2.1

battery recycling n

Pe3ynsTartoB. NpUMepH

L] The importance of design in lithium ion battery recycling—a critical review
DL Thompson, JM Hartley, SM Lambert, M Shiref... - Green .., 2020 - pubs rsc.org

battery recycling and discusses the aspects of pack, module and cell design that can simplify
battery dismantling and recycling. ... the appropriate direction for recycling. It also shows that
¢ Coxpamute 99 LnTupoeats LiuTupyetca: 205 [loxoxue cTaTen  Bce Bepcn cTateu (15)

L Current and prospective Li-ion battery recycling and recovery processes
J Heelan, E Gratz, Z Zheng, Q Wang, M Chen... - Jom, 2016 - Springer
-ion battery gets US$300/kWh then the actually recycling rate . ion battery recycling industry
is dominated by |laptop batteries. . batteries are the heaviest and have the highest recycling rate .
Y7 Coxpanute 99 UnTupoeate LinTupyetca: 275 [loxosue cTaTeu  Boe Bepcin cTaTby (5)

Toward practical lithium-ion battery recycling: adding value, tackling circularity
and recycling-oriented design
J Mao, C Ye, S Zhang, F Xie, R Zeng... - Energy & ..., 2022 - pubs.rsc.org

batteries to boost recycling and assess possible recycling-oriented design of cell configuration
electrode, and materials for recycling for recycling, advanced recycling technologies and
Y7 Coxpanute P9 UnTuposate LiuTupyetca: 66 [oxomue cTaTeM Bce Bepcum cTatei (3)

ML) A laboratory-scale lithium-ion battery recycling process
M Contestabile, S Panero, B Scrosati - Journal of Power Sources, 2001 - Elsevier
in the manufacture of new batteries, thus achieving a ‘true’ recycling of these materials. With
. the recycling and the disposal of used lithium primary batteries, namely Li/MnO 2 batteries, ..
¢ CoxpaHute 99 LlnTupoeate LiuTupyetca: 498 MMoxowue cTaTed Bce Bepcn cTateu (11)

Moxaoxwue 3anpockl

lithium ion battery recycling spent battery recycling

2. ecology and batteries

[HTML] rsc.org

[HTML] springer.com

[PDF] researchgate.net

[HTML] sciencedirect.com
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muinrall Aaramietane Tha maataviale amabhaddad i cmant 1D bhava khick indveteial valion Ta

Puc 2.4

Autors

= Google Akagemun

Rumana Hossain

Research Associate, SMaRT@UNSW, UNSW Australia
TMoaTeepXeH afipec 3MeKTPOHHON NoYTLI B AOMeHe unsw.edu.au

Sustainability Recycling waste Circular economy

HA3BAHWE NPOLINTNPOBAHO ron

Recycle, recover and repurpose strategy of Spent Li-ion Batteries and catalysts: current 102 2020
status and future opportunities

DJ Garole, R Hossain, VJ Garole, V Sahajwalla, J Nerkar, DP Dubal

ChemSusChem 13 (12), 3079-3100

Aglobal review of consumer behavior towards e-waste and implications for the circular 75 2021
economy

MT Islam, N Huda, A Baumber, R Shumon, A Zaman, F Ali, R Hossain,

Joumnal of Cleaner Production 316, 128297

Stability of retained austenite in high carbon steel under compressive stress: an investigation 75 2016
from macro to nano scale

R Hossain, F Pahlevani, MZ Quadir, V Sahajwalla

Scientific reports 6

Recovery of rare earth (ie, La, Ce, Nd, and Pr) oxides from end-of-life Ni-MH battery via 42 2018
thermal isolation

S Maroufi, RK Nekouei, R Hossain, M Assefi, V Sahajwalla

ACS Sustainable Chemistry & Engineering 6 (9), 11811-11818

Effect of small addition of Cr on stability of retained austenite in high carbon steel 42 2017
R Hossain, F Pahlevani, V Sahajwalla

Puc 2.5

Recommended

Sodium ion batteries: a newer
electrochemical storage

C. Nithya, S. Gopukumar

WIREs Energy and Environment

A comprehensive review on recent
advances of polyanionic cathode
materials in Na-ion batteries for cost
effective energy storage applications

‘ CO3[ATb CBOW MPODUNb

MpouuTtuposaxo

Bce Hauunan c2018r1
Cramuctnka 889 878
uATMpoBaHIA
h-uxpekc 15 15
i10-nHaexc 28 28

225

150

I I 7

-1 :

2017 2018 2019 2020 2021 2022 2023

O6uwmii noctyn MPOCMOTPETb BCE
11 crateit 20 crareil
HEAOCTYNHO nocTynHo



= Google Akagemus

Puc 2.6

Wiley Interdisciplinary Reviews: Energy and Environment

COUNTRY

Montajar Sarkar

PhD candidate (MSE/SMART, UNSW Sydney) (montajar.sarkar@unsw.edu.au)
MoaTeepskneH anpec aNeKTPOHHON NOYTL! B I0MeHe unsw.edu.au

Renewable engineering

HA3BAHWE

Surface, mechanical and shape memory properties of biodegradable polymers and their
applications

M Sarkar, M Hasanuzzaman, F Gulshan, A Rashid

Elsevier

Wide-bandgap semiconductor device technologies for high temperature and harsh
environment applications

MR Islam, RH Galib, M Sarkar, S Chowdhury

Harsh environment electronics. Interconnect materials and performance assessment

Unravelling the properties of microzonal carbon from waste hard rubber by selective thermal
transformation via conventional heating and microwave irradiation

M Sarkar, R Hossain, V Sahajwalla
ParhAn 212 112974

Log indicators

SUBJECT AREA AND CATEGORY PUBLISHER

sustainable materials e-waste recycling electrochemistry.

MPOLIMTMPOBAHO

16

3

ron

2022

2018

2023

United Kingdom

T Universities and research

== nstitutions in United Kingdom

0 Media Ranking in United

Energy
Renewable Energy,
Sustainability and the
Environment

Environmental Science

John Wiley and Sons Ltd

Kingdom Environmental Science
(miscellaneous)

PUBLICATION TYPE ISSN COVERAGE

Journals 20418396, 2041840X 2012-2022
Quartiles

Environmental Science (miscellaneous)
Renewable Energy, Sustainability and the Environment
2013 2014 2015 2016 2017 2018

Puc 2.8

AMACATBCS

2019

CO3[ATb CBOW MPO®KIb

MpouwntupoBaHo

Bee Hauvnan c 20181
Cratuctuka 21 21

LUMTHPOBAHNA
h-uHaeke 2 2
i10-uHAEKC 1 1
10
5
2021 2022 2023 0

H-INDEX

47

INFORMATION

Homepage
How to publish in this journal

energy@wiley.com

2020 2021 2022



® SJR

2.7

1.4

0.7

2013 2015 2017 2019 2021

Puc 2.9

2.3.Ctatbs 2. ABTtopbl.[llokasaTenu xypHana

WILEY +0nline Library D.Mendeleev University Of Search

Darya

ADVANCED MATERIALS

Review [ Full Access

Towards Sustainable All Solid-State Li-metal Batteries:
Perspectives on Battery Technology and Recycling Processes

Xiaoxue Wu, Guanjun Ji, Junxiong Wang, Guangmin Zhou i, Zheng Liang B2
First published: 16 May 2023 | https://doi.org/10.1002/adma.202301540 | Citations: 1

This article has been accepted for publication and undergone full peer review but has not been through
the copyediting, typesetting, pagination and proofreading process, which may lead to differences
between this version and the Version of Record. Please cite this article as
https://doi.org/10.1002/adma.202301540

T PDF A TOOLS < SHARE

Abstract

Lithium (Li)-based batteries are gradually evolving from the liquid to the solid state in
terms of safety and energy density, where all solid-state Li-metal batteries (ASSLMBs) are
considered the most promising candidates. This was demonstrated by the Bluecar
electric vehicle produced by the Bolloré Group, which is utilized in car-sharing services in

B D T N e o P AL LT

Pwuc 2.10

7 ADNVANCED .
-~ MATERIALS Accepted Articles

- =/ Accepted, unedited articles

—— published online and citable.

3 i The final edited and typeset
version of record will appear
in the future.

2301540
o
o' o
Related Information
Recommended

Benign Recycling of Spent Batteries
towards All-Solid-State Lithium
Batteries

Yao-Yao Wang, Wan-Yue Diao
Chao-Ying Fan, Xing-Long Wu
Jing-Ping Zhang

Chemistry — A European Journal

Solid-State Plastic Crystal Electrolytes:
Effective Protection Interlayers for
Sulfide-Based All-Solid-State Lithium
Metal Batteries



Autors

Guanjun Ji

Ph.D. at Shanghai Jiao Tong University and Tsinghua SIGS
MoaTeepiaeH agpec aNeKTPOHHOM NOYTLI B JoMeHe sjtu.edu.cn

LIBs recycling cathode materials

HA3BAHWUE MPOLIMTUPOBAHO
Ammonia leaching mechanism and kinetics of LiCoO2 material from spent lithium-ion 38
batteries

D Li, B Zhang, X Ou, J Zhang, K Meng, G Ji, P Li, J Xu
Chinese Chemical Letters 32 (7), 2333-2337

Efficient extraction of lithium from anode for direct regeneration of cathode materials of spent 33

Li-ion batteries
J Wang, J Ma, K Jia, Z Liang, G Ji, Y Zhao, B Li, G Zhou, HM Cheng
ACS Energy Letters 7 (8), 2816-2824

Closed-loop regeneration of LiFePO4 from spent lithium-ion batteries: A “feed three birds with 33
one scone” strategy toward advanced cathode materials

D Peng, J Zhang, J Zou, G Ji, L Ye, D Li, B Zhang, X Ou

Journal of Cleaner Production 316, 128098

Puc 2.11

Junxiong Wang

Shanghai Jiao Tong University; Tsinghua University; Huazhong University of
Science and Technology
MoaTeepneH aapec aNekTPOHHOI NoYTLI B JoMeHe sjtu.edu.cn

Battery recycling High-Performance Cathode

HA3BAHWE NPOLUTUPOBAHO

A critical review on secondary lead recycling technology and its prospect 193
W Zhang, J Yang, X Wu, Y Hu, W Yu, J Wang, J Dong, M Li, S Liang, J Hu,
Renewable and Sustainable Energy Reviews 61, 108-122

Lithium fluoride in electrolyte for stable and safe lithium-metal batteries 93
YH Tan, GX Lu, JH Zheng, F Zhou, M Chen, T Ma, LL Lu, YH Song,
Advanced Materials 33 (42), 2102134

Direct conversion of degraded LiCoO2 cathode materials into high-performance LiCoO2: a 81
closed-loop green recycling strategy for spent lithium-ion batteries

J Wang, Z Liang, Y Zhao, J Sheng, J Ma, K Jia, B Li, G Zhou, HM Cheng

Energy Storage Materials 45, 768-776

Synthesis of Nanostructured PbO@ C Composite Derived from Spent Lead-Acid Battery for 69

Next-Generation Lead-Carbon Battery
Y Hu, J Yang, J Hu, J Wang, S Liang, H Hou, X Wu, B Liu, W Yu, X He,

Puc 2.12

Log indicators

rog

2021

2022

2021

ron

2016

2021

2022

2018

CO3[ATb CBOW MPO®UIb

MNpouuTHpoBaHo
Bce Haunnas c 20181
Cratuctnka 203 303

UWTHPOBAHNA
h-uHaekc 10 10
110-uHpeKe 1 11
240
180
120
60
— =m 0
2019 2020 2021 2022 2023

CO3[ATb CBOW MPO®UNb

MpouutuposaHo
Bce Hauuwas c 20181
Cratuctuka
1328 1293
LMTHPOBAHNA
h-nHaexc 22 22
i10-uHpekc 30 30
620
465
310
155

|
2016 2017 2018 2019 2020 2021 2022 2023



H-INDEX

SUBJECT AREA AND CATEGORY PUBLISHER

Wiley-Blackwell

Advanced Materials

COUNTRY
United States Engineering
Mechanical Engineering
Mechanics of Materials

17 Universities and research
institutions in United States
Materials Science
I: Materials Science

‘, Media Ranking in United States
(miscellaneous)
Nanoscience and
Nanotechnology
INFORMATION

PUBLICATION TYPE ISSN ‘COVERAGE
Journals 09359648, 15214095 1989-2022 Homepage
How to publish in this journal
advmat@wiley-vch.de

Puc 2.13
Quartiles
Materials Science (miscellaneous)

Mechanical Engineering

Mechanics of Materials

Nanoscience and Nanotechnology

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Puc 2.14
® SJR

1999 2002 2005 2008 2011 2014 2017 2020

Puc 2.15
2.4. Ctatbsa 3. ABTopbl. [NokasaTenu xypHana



Darya

WI LEY « Online Library D.Mendeleev University Of Search
J fe onpptia A intermational society
INDUSTRIAL ECOLOCY W for industrial Ecology

RESEARCH ARTICLE

& Open Access & (®

Are future recycling benefits misleading? Prospective life cycle
assessment of lithium-ion batteries

Joris Simaitis &, Stephen Allen, Christopher Vagg
First published: 22 June 2023 | https://doi.org/10.1111/jiec.13413

Editor Managing Review: Mark Huijbregts

IS SECTIONS T PDF ¥} TOOLS

Abstract

Life cycle assessment (LCA) quantifies the whole-life environmental impacts of products
and is essential for helping policymakers and manufacturers transition toward
sustainable practices. However, typical LCA estimates future recycling benefits as if it
happens today. For long-lived products such as lithium-ion batteries, this may be
misleading since there is a considerable time gap between production and recycling. To
explore this temporal mismatch problem, we apply future electricity scenarios from an
integrated assessment model—IMAGE—using “premise” in Brightway2 to conduct a
prospective LCA (pLCA) on the global warming potential of six battery chemistries and

Puc 2.16

Autors

= Google Akapemus

Stephen R Allen

University of Bath
MopTeepxeH agpec 3MeKTPOHHOI NOYTLI B JoMeHe bath.ac.uk - [NaBHag cTpaHuya

life cycle assessment  energy systems analysis sustainable design  sustainable energy

sustainable materials

HA3BAHWUE MPOLMTUPOBAHO

Prospects for and barriers to domestic micro-generation: A United Kingdom perspective 299
SR Allen, GP Hammond, MC McManus
Applied energy 85 (6), 528-544

Life cycle assessment in the building design process—A systematic literature review 92
M Roberts, S Allen, D Coley
Building and Environment 185, 107274

Integrated appraisal of a solar hot water system 91
SR Allen, GP Hammond, HA Harajli, MC McManus, AB Winnett
Energy 35 (3), 1351-1362

Energy analysis and environmental life cycle assessment of a micro-wind turbine 87
SR Allen, GP Hammond, MC McManus
Proceedings of the Institution of Mechanical Engineers, Part A: Journal of

Integrated appraisal of micro-generators: methods and applications 61
SR Allen, GP Hammond, HA Harajli, Cl Jones, MC McManus, AB Winnett
Proceedings of the Institution of Civil Engineers-Energy 161 (2), 73-86

A circular construction evaluation framework to promote designing for disassembly and 44
adaptability

R Name N Mackall A Qhoa < Allan M Nricccar T Kraterhmann

« SHARE

INDUSTRIAL ECOLOGY Early View
Online Version of Record

before inclusion in an issue

e — ey

# Translations

o (FEEESR) FOUEE (JIE Chinese
Abstracts)

* Reslimenes en Esparfiol de |a Revista de
Ecologia Industrial (JIE Spanish Ahstracts)

L. & oo i ]

Figures  References Related Information

ANCATHCS

Metrics

Full text views: 1,933 (O

Details

© 2023 The Authors. journal of Industrial Ecology
nithliched hv Wilew Perindicalz 11 € an hehalf nf

‘ CO3[ATb CBOW MPO®UINL

MpouuTupoBaHo MPOCMOTPETbL BCE
Bce Hauunan c2018r
Cratuctuka
ron UUTUpOBaHUA 936 483
h-nHaexkc 13 1"
2008 i10-uHAEKC 13 1

2020

180
135

2010 o
I I 45

2008 I I I I .

2016 2017 2018 2019 2020 2021 2022 2023

2008
O6wwia goctyn MPOCMOTPETb BCE
3 cTaTbu 14 craren
2021
HE[I0CTYTHO LOCTyNHO



Puc2.17

= Google Akapemuns

Puc 2.18

Chris Vagg
University of Bath
MoaTeepaeH aapec 3MeKTPeHHOM NoYTwl B AomMeHe bath.ac.uk - [NaBHas cTpaHuua
Batteries Hybrid Vehicles Electric Vehicles Eco-Driving
HA3BAHUE MPOLMTNPOBAHO ron
Stochastic dynamic programming in the real-world control of hybrid electric vehicles 89 2015
C Vagg, S Akehurst, CJ Brace, L Ash
IEEE Transactions on Control Systems Technology 24 (3), 853-866
Development and field trial of a driver assistance system to encourage eco-driving in light 85 2013
commercial vehicle fleets
C Vagg, CJ Brace, D Hari, S Akehurst, J Poxon, L Ash
IEEE Transactions on Intelligent Transportation Systems 14 (2), 796-805
Heat transfer in turbocharger turbines under steady, pulsating and transient conditions 61 2015

RD Burke, CRM Vagg, D Chalet, P Chesse

International Journal of Heat and Fluid Flow 52, 185-137

Modelling and heuristic control of a parallel hybrid electric vehicle

W Enang, C Bannister, C Brace, C Vagg

Proceedings of the Institution of Mechanical Engineers, Part D: Journal of ..

Analysis of a driver behaviour improvement tool to reduce fuel consumption

D Hari, CJ Brace, C Vagg, J Poxon, L Ash

2012 International Conference on Connected Vehicles and Expo (ICCVE), 208-213

Development of a new method to assess fuel saving using gear shift indicators

C Vaoa C. Brace R Wiietiinoe S Akehurst | Ash

33 2015
33 2012
32 2012

CO3[ATL CBOW NMPOSUIIL

MpounTnpoearo MNPOCMOTPETb BCE

Bce Hauunanc 2018+

Cratuctuka 284 236
UATMpOBAHNA

h-uHpexc 8 7

110-uHaexc 7 6

60

S

2016 2017 2018 2019 2020 2021 2022 2023

o

06w goctyn MPOCMOTPETh BCE
0 crateit 5 craren
HE[I0CTYMHO ZOCTYNHO



Log indicators

Journal of Industrial Ecology

COUNTRY SUBJECT AREA AND CATEGORY PUBLISHER H-INDEX

United States Economics, Econometrics and Wiley-Blackwell
Finance

Trp Universities and research — Economics and Econometrics

=== institutions in United States

Environmental Science
L Environmental Science

O Media Ranking in United States
(miscellaneous)

Social Sciences
 Social Sciences
(miscellaneous)

PUBLICATION TYPE ISSN COVERAGE INFORMATION

Journals 10881980, 15309290 1997-2022 Homepage
How to publish in this journal

indecol@yale.edu

Puc 2.19

Quartiles

Economics and Econometrics

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Puc 2.20



SJR A

1999 2002 2005 2008 2011 2014 2017 2020

Puc2.21

2.5. Ctatbs 4. ABTOopbl. [NokasaTenu xypHana

Chemistry

EurOpe D.Mendeleev University Of Search ﬂ Darya
European Chemical

Societies Publishing

URNALS v ABOUT / GET PUBLISHED v EVENTS v o o in fé

Chemistry Volume 3, Issue 11
Batteries & Supercaps Europe November 2020
European Chemical
Socleties Publishing 'Je.ges 1126-1136

Review = @ Full Access

Towards a More Sustainable Lithium-lon Battery Future:
Recycling LIBs from Electric Vehicles

ycling L. é oo i ]
Aniket Chitre, Daniel Freake, Dr. Laura Lander, Dr. Jacqueline Edge, Prof. Maria-Magdalena Titirici K2« Figures  References  Related

nformation

21 July 2020 | https://doi.org/10.1002/batt.202000146 | Citations: 19
Recommended

T pOF ¥ TOOLS < SHARE High-Capacity NiO—{Mesacarbon

Microbeads) Conversion Anode for
Lithium-lon Battery

G ra ph|ca | AbStra Ct Roberta Verrelli, Jusef Hassoun
. L . . . ChemElectraChem

Sustainable mobility: There is an urgent need to develop and scale-out Li-ion battery recycling

processes, for the upcoming transition to electric vehicles to truly deliver on its promise of enhanced

sustainability and low-carbon emissions. This paper reviews current recycling technologies, their

L . I i A SiO,-Based Anode in a High-Voltage
limitations and challenges and proposes improvements to facilitate more effective recovery from

Lithium-lon Batterv

Puc 2.22



Autors

= Google Akagemus

Puc 2.23

Aniket Chitre

PhD Student, University of Cambridge
MonTeepxaeH agpec anekTPoHHOM NoYThl B JoMeHe cam.ac.uk

chemical engineering machine learning  molecular modelling

HA3BAHWE

Towards a more sustainable lithium-ion battery future: recycling libs from electric vehicles
A Chitre, D Freake, L Lander, J Edge, MM Titirici
Batteries & Supercaps 3 (11), 1126-1136

Automated pipetting robot for proxy high-throughput viscometry of Newtonian fluids
BW Soh, A Chitre, WY Lee, D Bash, JN Kumar, K Hippalgaonkar
Digital Discovery 2 (2), 481-488

pHbot: Self-Driven Robot for pH Adjustment of Viscous Formulations via Physics-informed-ML
A Chitre, J Cheng, S Ahmed, R Querimit, K Hippalgaonkar, A Lapkin

Cover Picture: Towards a More Sustainable Lithium-lon Battery Future: Recycling LIBs from
Electric Vehicles (Batteries & Supercaps 11/2020)

A Chitre, D Freake, L Lander, J Edge, MM Titirici

Batteries & Supercaps 3 (11), 1120-1120

= Google Akagemus

Puc 2.24

Laura Lander

King's College London
MNoaTteepxaeH anpec anNeKTPOHHON NoYThl B AomeHe kal.ac.uk

HA3BAHME

Polyanionic Insertion Materials for Sodium-lon Batteries
P Barpanda, L Lander, S Nishimura, A Yamada
Advanced Energy Materials 8 (17), 1703055

Highly Reversible Oxygen-Redox Chemistry at 4.1 V in Nay7_[o4,7Mng7]05 (2: Mn Vacancy)

B Mortemard de Boisse, S Nishimura, E Watanabe, L Lander,
Advanced Energy Materials 8 (20), 1800409

Financial viability of electric vehicle lithium-ion battery recycling
L Lander, T Cleaver, MA Rajaeifar, V Nguyen-Tien, RJR Elliott, O Heidrich,
Iscience 24 (7), 102787

Cost and carbon footprint reduction of electric vehicle lithium-ion batteries through efficient
thermal management

L Lander, E Kallitsis, A Hales, JS Edge, A Korre, G Offer

Applied Energy 289, 116737

Synthesis and Electrochemical Performance of the Orthorhombic LipFe(SO4), Polymorph for

Li-lon Batteries
L Lander, M Reynaud, G Rousse, MT Sougrati, C Laberty-Robert
Chemistry of Materials 26 (14), 4178-4189

formulations development

MPOLMTUPOBAHC

34

IOAMUCATECA

NPOLUNTNPOBAHO

254

179

91

72

67

IOAMUCATBECS

ron

2020

2023

2023

2020

rog

2018

2018

2021

2021

2014

CO3[ATb CBOW NMPO®UITb

MpouunTtupoBaHo
Bce HayuHan c 20181
Cratuctuka 35 35

UMTUPOBAHUA

h-uHpexc 1 1
i10-uHAeKC 1 1
18
9
0

2021 2022 2023

CO3[ATb CBOVI MPO®HIL

MpouuTtupoeaxo
Bce Hauunan c2018r
Cratuctuka 968 914
UATUpOBAHUS
h-unpexc 14 14
110-uHpexc 16 15
260

H =
2016 2017 2018 2019 2020 2021 2022 2023

Obuwmit moctyn MPOCMOTPETb BCE
1craten 12 craten
HE[OCTYMHO LOCTYNHO



Log indicators

Batteries and Supercaps

COUNTRY SUBJECT AREA AND CATEGORY PUBLISHER H-INDEX
Germany Chemistry Wiley-VCH Verlag
L Electrochemistry

T[T Universities and research
=== institutions in Germany Energy

- Energy Engineering and
Power Technology

e Media Ranking in Germany

Engineering
L Electrical and Electronic
Engineering
PUBLICATION TYPE ISSN COVERAGE INFORMATION
Journals 25666223 2018-2022 Homepage

How to publish in this journal

batteries@Chemistry-Europe.org

Puc 2.25

Quartiles M EE

e maReston e __
ety __
sy Enoneeng s aerfechnatos __

2021 2022

Puc 2.26

® SR A

2021 2022

Puc 2.27



2.6. Ctatbsa 5. ABTOopbl. [TokasaTenu xypHana

WILEY »0nline Library D.Mendeleev University Of Search E Darya

nergy&Environmental ‘ B8 Volume 5, Issue 4

. — % October 2022
rial e
aterials — ; G Pages 10121036

Review | B Free Access

Progresses in Sustainable Recycling Technology of Spent
Lithium-lon Batteries m & & °

Figures  References Related Information

Kaidi Du, Edison Huixiang Ang, Xinglong Wu . Yichun Liu

First published: 12 September 2021 | https://doi.org/10.1002/eem2.12271 | Citations: 48
Recommended

SECTIONS 52 PDF X, TOOLS < SHARE High-Performance 3D Pinecone-Like
LiNi;/3C04,3Mn4,30, Cathode for
Lithium-lon Batteries

Abstract

Yijia Shao, Bin Huang, Zhiyuan Lu
Yanchen Liu, Xiangbo Meng, Li Du
The number of lithium-ion batteries (LIBs) is steadily increasing in order to meet the ever- Huiyu Song, Shijun Liao
growing demand for sustainable energy and a high quality of life for humankind. At the
same time, the resulting large number of LIB waste certainly poses safety hazards if it is
not properly disposed of and will seriously harm the environment due to its inherent

. - - High-Capacity Spherical
toxicity due to the use of toxic substances. Moreover, the consumption of many scarce .2

. . . . . ) LiNig.82C00.15Alp.0302 Cathode for

precious metal resources is behind the mass production of batteries. In the light of T ey e
severe environmental, resources, safety and recycling problems, recycling spent LIBs
have become an essential urgently needed action to achieve sustainable social

Energy Technology

Guoliang Bai, Chunhua Wang, Jiaojiao Luo,

Hranowi ¥ia Niba lan himei Wano

Puc 2.28



Autors

= Google Akagemmns

Puc 2.29

Dr Edison H. ANG

Assistant Professor of Nanyang Technological University.

MoaTBepXAEH aApec 3MeKTPOHHOM NO4ThI B loMeHe Nie.edu.sg - [NaBHas cTpanuua

IOMVICAT

ron

l 2D Nanomaterials Energy Storage and Conve... Sensor Membrane Technology Catalysis
HA3BAHWE MPOUMTUPOBAHO
Challenges in Material and Structure Design of Zinc Anode toward High-Performance 457

Aqueous Zinc-lon Batteries
W Du, EH Ang, Y Yang, Y Zhang, M Ye, C Li
Energy & Environmental Science

Visible-light-driven removal of tetracycline antibiotics and reclamation of hydrogen energy
from natural water matrices and wastewater by polymeric carbon nitride foam

Hou Wang, Yan Wu, Mingbao Feng, Wenguang Tu, Tong Xiao, Ting Xiong, Huixiang

Water Research 144, 215-225

A high-energy lithium-ion capacitor by integration of a 3d interconnected titanium carbide
nanoparticle chain anode with a pyridine-derived porous nitrogen-doped carbon cathode
H Wang, Y Zhang, HAng, Y Zhang, HT Tan, Y Zhang, Y Guo, JB Franklin,

Advanced Functional Materials 26 (18), 3082-3093

Ultrathin S-doped MoSe 2 nanosheets for efficient hydrogen evolution
C Xu, S Peng, C Tan, HAng, H Tan, H Zhang, Q Yan
Journal of Materials Chemistry A 2 (16), 5597-5601

Hydrophilic nitrogen and sulfur Co-doped molybdenum carbide nanosheets for

electrochemical hydrogen evolution
HAng, HT Tan, ZM Luo, Y Zhang, YY Guo, G Guo, H Zhang, Q Yan

Log indicators

Energy and Environmental Materials

COUNTRY

United States

Universities and research

institutions in United States

»

PUBLICATION TYPE ISSN

Journals

Puc 2.30

SUBJECT AREA AND CATEGORY PUBLISHER

Energy
Energy (miscellaneous)
Renewable Energy,
Sustainability and the
Environment

. Media Ranking in United States

Environmental Science
Environmental Science
(miscellaneous)

Waste Management and
Disposal

Water Science and
Technology

Materials Science
L Materials Science
(miscellaneous)

COVERAGE

25750348, 25750356 2018-2022

444

352

330

172

John Wiley & Sons Inc.

2020

2018

2016

2014

2015

CO30ATb CBOV MPOGUNb

MpounTtnposaxo MPOCMOTPETL BCE

Bce Haunnan c 20181

Cratnctika 3086 2622
UATUPOBAHUA

h-uHpexc 32 31

110-nHpexc 55 53

1100

825

550

I I I I -

0

2016 2017 2018 2019 2020 2021 2022 2023

06w goctyn MPOCMOTPETL BCE

26 craten 28 cratei

HEMOCTYNHO nocTynto
H-INDEX

36

INFORMATION

Homepage
How to publish in this journal

eem@zzu.edu.cn



Quartiles LA ]

——,my———

gy, Sustainability and the

Water Science and Technology
2021 2022

Puc 2.31

® SR Xy HB

Puc 2.32



2.7. 3aKknoyeHne
KonunuecTBo cTareil B aHIIOA3BIYHOM CETMEHTE HE YCTYIIAE€T KOJIMYECTBY CTATEH B
PUHII. [Tpo6nema yTunuzaiuu 6atapeek U akKKyMyJISTOPOB OCTAETCS aKTyaJIbHOM
JUIsl BCEX CTpaH MUpa, T.K. B 0aTapeiKkaxX COAEP>KUTCS MHOXKECTBO Pa3TUYHBIX
METaJIOB, KOTOPBIE UMEIOT CBOMCTBO HAKAIUIMBATHCS B )KUBBIX OPraHU3MaX, B TOM
YHUCJIE U B OPTraHU3ME YEJI0BEKAa, U HAHOCUTH CYILIECTBEHHBIN BPE]l 310POBBIO.
AKTYyanbHOCTh TAaHHOW TEMBI MOKHO JTOKA3aTh U B3MIISIHYB Ha rpaduku, rae SJR
BBIOPAHHBIX KYPHAJIOB BO3PACTAET, CJICIOBATEIILHO, BO3PACTACT €T0 IUTUPYEMOCTh
Y aBTOPUTETHOCTh. ITO MOATBEPKIACT, UTO JIOAU AKTUBHO MHTEPECYIOTCS TaHHOM
TEMO.
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