
http://dx.doi.org/10.1016/j.pmatsci.2023.101166
http://hdl.handle.net/10072/429660
https://research-repository.griffith.edu.au


mailto:A.Dey@ucl.ac.uk
mailto:Doron.Aurbach@biu.ac.il
mailto:satheesh.krishnamurthy@open.ac.uk
www.sciencedirect.com/science/journal/00796425
https://www.elsevier.com/locate/pmatsci
https://doi.org/10.1016/j.pmatsci.2023.101166
https://doi.org/10.1016/j.pmatsci.2023.101166
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pmatsci.2023.101166&domain=pdf
https://doi.org/10.1016/j.pmatsci.2023.101166
http://creativecommons.org/licenses/by/4.0/




















































































































https://doi.org/10.1038/s41578-019-0124-1
https://doi.org/10.1038/s41578-019-0124-1
https://doi.org/10.1038/natrevmats.2017.33
https://doi.org/10.1038/natrevmats.2017.33


https://doi.org/10.1016/j.apmt.2016.09.012
https://doi.org/10.1016/j.progsurf.2014.12.003
https://doi.org/10.1002/smll.201805147
https://doi.org/10.1002/admi.201900752
https://doi.org/10.1002/admi.201900752
https://doi.org/10.1002/adma.201304138
https://doi.org/10.1021/nn204153h
https://doi.org/10.1021/nn204153h
https://doi.org/10.1038/natrevmats.2016.98
https://doi.org/10.1038/natrevmats.2016.98
https://doi.org/10.1039/c8cs00324f
https://doi.org/10.1002/adfm.202003437
https://doi.org/10.1016/j.trechm.2019.04.006
https://doi.org/10.1016/j.trechm.2019.04.006
https://doi.org/10.1002/adma.201102306
https://doi.org/10.1021/acsnano.9b06394
https://doi.org/10.1016/j.mcat.2020.110850
https://doi.org/10.1016/j.chemosphere.2020.127781
https://doi.org/10.1016/j.nantod.2019.100803
https://doi.org/10.1016/j.nantod.2019.100803
https://doi.org/10.1016/j.chemosphere.2020.126821
https://doi.org/10.1002/gch2.202100120
https://doi.org/10.1039/C4TA02638A
https://doi.org/10.1021/acs.chemmater.7b00745
https://doi.org/10.1002/advs.201903077
https://doi.org/10.1016/j.addr.2021.114099
https://doi.org/10.1021/cs200652y
https://doi.org/10.1039/c4cs00141a
https://doi.org/10.1021/acs.chemrev.8b00501
https://doi.org/10.1021/acs.chemrev.9b00348
https://doi.org/10.1016/j.ccr.2017.09.012
https://doi.org/10.1002/adma.201802880
https://doi.org/10.1016/j.chempr.2018.08.037
https://doi.org/10.1039/d0ta03271a
https://doi.org/10.1039/d0ta03271a
https://doi.org/10.1002/adma.202004129
https://doi.org/10.1002/adma.202004129
https://doi.org/10.1021/acs.chemmater.7b02056
https://doi.org/10.1021/acs.chemmater.7b02056
https://doi.org/10.1021/acsnano.5b03591
https://doi.org/10.1021/acsaem.8b01642
https://doi.org/10.1002/ADFM.201202502
https://doi.org/10.1039/C9TA11781D
https://doi.org/10.1016/J.CARBON.2010.04.038
https://doi.org/10.3389/FCHEM.2019.00741/BIBTEX
https://doi.org/10.1039/C4TA04076G
https://doi.org/10.1002/AENM.202000927
https://doi.org/10.1002/AENM.202000927


https://doi.org/10.1021/acssuschemeng.9b04470
https://doi.org/10.1002/adfm.202000852
https://doi.org/10.1149/2.0041706jes
https://doi.org/10.1016/j.nanoen.2017.06.009
https://doi.org/10.1016/J.CEJ.2021.132771
https://doi.org/10.1002/aenm.201702485
https://doi.org/10.1016/j.electacta.2022.139989
https://doi.org/10.1016/j.ensm.2019.09.013
https://doi.org/10.1016/J.MATRE.2022.100079
https://doi.org/10.1002/AENM.201901839
https://doi.org/10.1016/J.CEJ.2021.129832
https://doi.org/10.1016/j.cej.2021.132976
https://doi.org/10.1016/j.jcis.2020.09.001
https://doi.org/10.1021/acsnano.9b04977
https://doi.org/10.1021/acsnano.1c05934
https://doi.org/10.1021/acssensors.0c01287
https://doi.org/10.1039/c7ta08261d
https://doi.org/10.1021/ACSANM.2C01520/ASSET/IMAGES/LARGE/AN2C01520_0007.JPEG
https://doi.org/10.1021/ACSANM.2C01520/ASSET/IMAGES/LARGE/AN2C01520_0007.JPEG
https://doi.org/10.1016/j.jcis.2021.06.020
https://doi.org/10.1039/D2TA04061A
https://doi.org/10.1016/J.SNB.2022.131410
https://doi.org/10.1016/J.JHAZMAT.2021.127974
https://doi.org/10.1016/J.ACA.2022.339520
https://doi.org/10.1016/J.JCIS.2020.12.044
https://doi.org/10.1039/d2ta00550f
https://doi.org/10.1021/JACS.9B00574/ASSET/IMAGES/MEDIUM/JA-2019-00574Q_M008.GIF
https://doi.org/10.1126/SCIENCE.ABA8311/SUPPL_FILE/ABA8311_KAMYSBAYEV_SM.PDF
https://doi.org/10.1002/er.7895
https://doi.org/10.1021/acs.energyfuels.3c00248
https://doi.org/10.1016/J.JCIS.2022.02.013
https://doi.org/10.1021/ACS.JPCC.2C02689/ASSET/IMAGES/LARGE/JP2C02689_0006.JPEG
https://doi.org/10.1002/adfm.201909005
https://doi.org/10.1016/j.cej.2022.137451
https://doi.org/10.1209/0295-5075/111/26007
https://doi.org/10.1002/cssc.201803032
https://doi.org/10.1039/C7CP02513K
https://doi.org/10.1016/j.nanoen.2019.104058


https://doi.org/10.1103/PhysRevB.92.075436
https://doi.org/10.1039/C7CP08622A
https://doi.org/10.1016/j.mechmat.2021.103957
https://doi.org/10.1016/j.mechmat.2021.103957
https://doi.org/10.1021/acs.jpcc.7b06162
https://doi.org/10.1038/s41467-020-18091-7
https://doi.org/10.1021/acsnanoscienceau.2c00024
https://doi.org/10.1002/aenm.202001364
https://doi.org/10.1021/acsnano.1c09841
https://doi.org/10.1016/j.mtadv.2020.100123
https://doi.org/10.1016/j.electacta.2016.12.173
https://doi.org/10.1021/acsnano.9b08030
https://doi.org/10.1038/s41929-018-0067-8
https://doi.org/10.1038/s41929-018-0195-1
https://doi.org/10.1021/jacs.8b13579
https://doi.org/10.1002/adma.201903841
https://doi.org/10.1002/smtd.202201527
https://doi.org/10.1002/adfm.201903443
https://doi.org/10.1002/adfm.201903443
https://doi.org/10.1039/C8TA08197B
https://doi.org/10.1021/jacs.9b08897
https://doi.org/10.3389/fchem.2020.00168
https://doi.org/10.1117/12.2574353
https://doi.org/10.1021/acsenergylett.9b02757
https://doi.org/10.1021/jp994188o
https://doi.org/10.1039/D0NA01033B
https://doi.org/10.1021/acs.jpcc.0c07413
https://doi.org/10.1016/j.jcomc.2021.100155
https://doi.org/10.1021/acsaem.1c01669
https://doi.org/10.1039/c9ta01195a
https://doi.org/10.1039/d0ta00190b
https://doi.org/10.1021/acs.chemmater.0c00359
https://doi.org/10.1021/acs.chemmater.0c00359
https://doi.org/10.1002/adfm.202000869
https://doi.org/10.1002/smll.201902649
https://doi.org/10.1002/smll.201902649
https://doi.org/10.1039/c9na00706g
https://doi.org/10.1016/j.cclet.2020.05.020
https://doi.org/10.1002/aenm.201702485
https://doi.org/10.1002/aenm.202002967
https://doi.org/10.1021/acsenergylett.6b00247


https://doi.org/10.1038/srep32531
https://doi.org/10.1021/acscatal.6b02754
https://doi.org/10.1021/acscatal.6b02754
https://doi.org/10.1021/acsnano.7b06607
https://doi.org/10.1002/smll.201502106
https://doi.org/10.1016/j.apsusc.2019.143987
https://doi.org/10.1021/acsami.1c07476
https://doi.org/10.1002/advs.201600180
https://doi.org/10.1002/adts.202100383
https://doi.org/10.1002/adts.202100383
https://doi.org/10.1039/c8ta00173a
https://doi.org/10.1002/cssc.202002163
https://doi.org/10.1016/j.ijhydene.2020.03.174
https://doi.org/10.1016/j.apsusc.2020.145319
https://doi.org/10.1063/1.5099571
https://doi.org/10.1016/j.apcatb.2021.120989
https://doi.org/10.1021/acsaem.1c03708
https://doi.org/10.1002/smll.202206098
https://doi.org/10.1039/d0ta09538a
https://doi.org/10.1002/smll.202102218
https://doi.org/10.1002/advs.201900116
https://doi.org/10.1002/eom2.12274
https://doi.org/10.1002/adfm.202214375
https://doi.org/10.1016/j.apsusc.2020.148571
http://refhub.elsevier.com/S0079-6425(23)00098-1/h0725
http://refhub.elsevier.com/S0079-6425(23)00098-1/h0725
https://doi.org/10.1016/j.mtnano.2020.100104
https://doi.org/10.1039/c9ta08297b
https://doi.org/10.1021/acsami.8b17600
https://doi.org/10.1039/d0nr00048e
https://doi.org/10.1021/acs.jpcc.8b08914
https://doi.org/10.1038/s41524-021-00550-4
https://doi.org/10.1016/j.apsusc.2022.153574
https://doi.org/10.1039/C9CP05548G
https://doi.org/10.1002/ANIE.201612617
https://doi.org/10.1021/ACSCATAL.6B01466/SUPPL_FILE/CS6B01466_SI_001.PDF
https://doi.org/10.1021/ACSCATAL.6B01466/SUPPL_FILE/CS6B01466_SI_001.PDF
https://doi.org/10.1002/SMTD.201800001
https://doi.org/10.1016/j.apsusc.2022.153149
https://doi.org/10.1039/d1ta07349d
https://doi.org/10.1039/d0ta04429f
https://doi.org/10.1039/c9ta12255a


https://doi.org/10.1021/acsaem.9b01329
https://doi.org/10.1016/j.ijhydene.2022.11.216
https://doi.org/10.1016/j.apsusc.2022.155883
https://doi.org/10.1039/d0ta01047b
https://doi.org/10.1039/d0ta01047b
https://doi.org/10.1016/j.jelechem.2020.114142
https://doi.org/10.1002/aenm.201800369
https://doi.org/10.1002/aenm.201800369
https://doi.org/10.1016/j.joule.2018.09.011
https://doi.org/10.1016/j.joule.2018.09.011
https://doi.org/10.1039/c9ta03254a
https://doi.org/10.1039/c8ta09840a
https://doi.org/10.1021/acscatal.9b01925
https://doi.org/10.1002/smtd.201900337
https://doi.org/10.1039/c9ta09776g
https://doi.org/10.1016/S1872-2067(18)63197-3
https://doi.org/10.1021/acs.jpclett.9b02741
https://doi.org/10.1021/acsami.9b02511
https://doi.org/10.1002/cplu.202000702
https://doi.org/10.1039/d0se00915f
https://doi.org/10.1039/d0nr00788a
https://doi.org/10.1039/c6ee01800a
https://doi.org/10.1002/ADVS.201901627
https://doi.org/10.1016/j.apcatb.2021.120482
https://doi.org/10.1016/j.jcis.2021.07.083
https://doi.org/10.1021/jacs.9b07963
https://doi.org/10.1021/ACSNANO.7B03738/SUPPL_FILE/NN7B03738_SI_001.PDF
https://doi.org/10.1021/ACSNANO.7B03738/SUPPL_FILE/NN7B03738_SI_001.PDF
https://doi.org/10.1039/c8ta06567e
https://doi.org/10.1016/j.isci.2020.101181
https://doi.org/10.1039/d0nr03775c
https://doi.org/10.1021/jz201461p
https://doi.org/10.1021/jz201461p
https://doi.org/10.1021/cs500537y
https://doi.org/10.1039/d1ta09471h
https://doi.org/10.1039/d1ta09471h
https://doi.org/10.1021/acsnano.0c09755
https://doi.org/10.1021/acsaem.7b00054
https://doi.org/10.1016/j.commatsci.2021.110971
https://doi.org/10.1002/anie.201101378
https://doi.org/10.1021/acsami.8b12318
https://doi.org/10.1002/adts.201900006
https://doi.org/10.1016/j.ijhydene.2020.11.278


https://doi.org/10.1002/adma.201904302
https://doi.org/10.1002/adma.201904302
https://doi.org/10.1016/j.mattod.2020.04.010
https://doi.org/10.1039/c1ee01598b
https://doi.org/10.1002/adma.201800561
https://doi.org/10.1039/c6ee00123h
https://doi.org/10.1039/c6cs00875e
https://doi.org/10.1039/c6cs00875e
https://doi.org/10.1002/ente.201900692
https://doi.org/10.1021/cr020731c
https://doi.org/10.1126/science.192.4244.1126
https://doi.org/10.1002/anie.200702505
https://doi.org/10.1002/anie.200702505
https://doi.org/10.1039/c0jm04225k
https://doi.org/10.1039/c0jm04225k
https://doi.org/10.1149/2.0351701jes
https://doi.org/10.1149/2.0051611jss
https://doi.org/10.1088/2053-1591/ab750d
https://doi.org/10.1088/2053-1591/ab750d
https://doi.org/10.1039/c6ta06772g
https://doi.org/10.1016/j.jallcom.2019.03.209
https://doi.org/10.1007/s12598
https://doi.org/10.1039/c2ee22258b
https://doi.org/10.1002/adma.201501527
https://doi.org/10.1002/adma.201501527
https://doi.org/10.1016/0079-6786(78)90003-1
https://doi.org/10.1016/0079-6786(78)90003-1
https://doi.org/10.1149/1.2129353/XML
https://doi.org/10.1021/cr500192f
https://doi.org/10.1021/cr500192f
https://doi.org/10.1039/c3ee40847g
https://doi.org/10.1039/c3ee40847g
https://doi.org/10.1039/c6cs00776g
https://doi.org/10.1021/jp4063753
https://doi.org/10.1021/jp4063753
https://doi.org/10.1016/j.jpowsour.2013.06.057
https://doi.org/10.1149/1.1393348
https://doi.org/10.1149/1.1393348
https://doi.org/10.1149/1.2086855
https://doi.org/10.1007/s41918-020-00079-y
https://doi.org/10.1002/aenm.201602898
https://doi.org/10.1002/aenm.201602898
https://doi.org/10.1016/j.rser.2019.109549
https://doi.org/10.1016/j.ensm.2018.04.014
https://doi.org/10.1021/cr500062v
https://doi.org/10.1016/j.joule.2021.06.009
https://doi.org/10.1016/j.joule.2021.06.009
https://doi.org/10.1002/adma.201405115
https://doi.org/10.1016/j.ensm.2020.06.023
https://doi.org/10.1002/aenm.201602829
https://doi.org/10.1039/c5cs00410a
https://doi.org/10.1016/j.nantod.2015.04.011
https://doi.org/10.1016/j.nantod.2015.04.011
https://doi.org/10.1016/j.ssi.2008.01.070
https://doi.org/10.1016/j.ssi.2008.01.070


https://doi.org/10.1038/ncomms11722
https://doi.org/10.1038/ncomms11722
https://doi.org/10.1016/j.nanoen.2020.104555
https://doi.org/10.1021/acs.chemrev.0c00170
https://doi.org/10.1039/c5cs00580a
https://doi.org/10.1016/j.apsusc.2020.147960
https://doi.org/10.1002/anie.201701737
https://doi.org/10.1039/c1cs15060j
https://doi.org/10.1039/c1cs15060j
https://doi.org/10.1039/c3ee44164d
https://doi.org/10.1039/c3ee44164d
https://doi.org/10.1039/c2nr32040a
https://doi.org/10.1039/c2nr32040a
https://doi.org/10.1016/j.nanoen.2017.04.040
https://doi.org/10.1016/j.nanoen.2017.04.040
https://doi.org/10.1039/C6NR01462C
https://doi.org/10.1038/nature13970
https://doi.org/10.1002/aenm.201601847
https://doi.org/10.1002/adma.201504705
https://doi.org/10.1039/C6RA15384D
https://doi.org/10.1016/j.jallcom.2016.05.221
https://doi.org/10.1016/j.jpowsour.2016.07.062
https://doi.org/10.1002/adma.201404140
https://doi.org/10.1021/acsami.6b04767
https://doi.org/10.1002/adfm.201701264
https://doi.org/10.1002/ange.202116282
https://doi.org/10.1002/ange.202112381
https://doi.org/10.1093/nsr/nwab197
https://doi.org/10.1016/j.synthmet.2019.116224
https://doi.org/10.1002/admi.201700059
https://doi.org/10.1016/j.surfin.2021.100961
https://doi.org/10.1016/j.surfin.2021.101409
https://doi.org/10.1021/acs.energyfuels.2c00600
https://doi.org/10.1021/nn901311t
https://doi.org/10.1021/nn901311t
https://doi.org/10.1016/j.jallcom.2016.07.005
https://doi.org/10.1016/j.cej.2016.11.130
https://doi.org/10.1016/j.carbon.2013.01.062
https://doi.org/10.1039/C5TA07963B
https://doi.org/10.1016/j.electacta.2020.137209
https://doi.org/10.1021/acsami.5b03562


https://doi.org/10.1021/acsanm.0c00924
https://doi.org/10.1016/j.apsusc.2019.145089
https://doi.org/10.1021/acssuschemeng.9b02549
https://doi.org/10.1039/C6RA01777K
https://doi.org/10.1016/j.electacta.2014.04.007
https://doi.org/10.1016/j.electacta.2013.03.133
https://doi.org/10.1039/c1ee01198g
https://doi.org/10.1039/c1ee01198g
https://doi.org/10.1016/j.carbon.2010.09.060
https://doi.org/10.1007/s12034-021-02576-2
https://doi.org/10.1007/s12034-021-02576-2
https://doi.org/10.1149/2.1091709jes
https://doi.org/10.1002/aenm.201703173
https://doi.org/10.1016/j.jallcom.2019.01.111
https://doi.org/10.1016/j.jallcom.2019.01.111
https://doi.org/10.1016/j.jallcom.2017.04.149
https://doi.org/10.1039/c7tc01765k
https://doi.org/10.1002/AENM.201901063
https://doi.org/10.1039/D1TA04194K
https://doi.org/10.1016/J.XCRP.2021.100598
https://doi.org/10.1021/acsnano.9b04731
https://doi.org/10.1021/acsnano.9b04731
https://doi.org/10.1007/s11664-017-5311-5
https://doi.org/10.1016/j.commatsci.2017.06.017
https://doi.org/10.1021/acs.jpcc.8b02026
https://doi.org/10.1002/adfm.202201066
https://doi.org/10.1039/d0ta01552k
https://doi.org/10.1039/c8tc02156b
https://doi.org/10.1016/j.apmt.2019.05.001
https://doi.org/10.1039/c9nr04421c
https://doi.org/10.1016/j.ceramint.2019.12.063
https://doi.org/10.1016/J.SNB.2021.130074
https://doi.org/10.1016/J.SNB.2021.130891
https://doi.org/10.1016/J.DYEPIG.2021.109720
https://doi.org/10.1021/acs.analchem.0c00895
https://doi.org/10.1021/acsami.1c11242
https://doi.org/10.1021/acsanm.1c02783
https://doi.org/10.1021/acsanm.1c02783
https://doi.org/10.1016/j.saa.2022.120956
https://doi.org/10.1016/J.JMST.2020.10.048
https://doi.org/10.1039/d0cc02131h
https://doi.org/10.1039/d0cc02131h
https://doi.org/10.1016/j.cclet.2021.11.020
https://doi.org/10.1002/adma.201901117
https://doi.org/10.1002/adma.201901117
https://doi.org/10.1039/D2TC02969C


https://doi.org/10.1016/j.microc.2022.107629
https://doi.org/10.1021/acsanm.2c02699
https://doi.org/10.1016/j.microc.2023.108397
https://doi.org/10.1016/j.jmst.2020.02.037
https://doi.org/10.1039/d0tc02979c
https://doi.org/10.1039/d0tc02979c
https://doi.org/10.1021/acsomega.8b01951
https://doi.org/10.1016/j.jhazmat.2020.124066
https://doi.org/10.1002/adma.202301011
https://doi.org/10.1021/acsnano.1c00248
https://doi.org/10.1039/D1TB01769A
https://doi.org/10.1016/J.BIOS.2022.113995
https://doi.org/10.1016/J.BIOS.2022.113995
https://doi.org/10.1021/acssensors.9b00303
https://doi.org/10.1021/acssensors.9b01308
https://doi.org/10.1021/acs.jpcc.9b09823
https://doi.org/10.1016/J.SNB.2016.05.062
https://doi.org/10.1021/acsami.0c00255
https://doi.org/10.1021/acsnano.9b08952
https://doi.org/10.1016/J.NANOEN.2018.05.020
https://doi.org/10.1021/acsami.6b01490
https://doi.org/10.1021/acs.chemmater.8b03976
https://doi.org/10.1039/C8NR05170D
https://doi.org/10.1039/C8NR05170D
https://doi.org/10.1021/acsami.9b12168
https://doi.org/10.1002/AELM.201900285
http://refhub.elsevier.com/S0079-6425(23)00098-1/h1740
http://refhub.elsevier.com/S0079-6425(23)00098-1/h1740
https://doi.org/10.1016/J.CHEMOSPHERE.2021.132921
https://doi.org/10.1021/acsbiomaterials.9b01476
https://doi.org/10.1016/J.JIEC.2019.03.061
https://doi.org/10.1016/J.BIOS.2019.111531
https://doi.org/10.1016/J.TRAC.2019.115643
https://doi.org/10.1002/ADMA.201702496
https://doi.org/10.1021/acsanm.9b01889
https://doi.org/10.1021/acsanm.9b01889
https://doi.org/10.1021/acsnano.8b02379
https://doi.org/10.1002/ADOM.201801521
https://doi.org/10.1016/J.BIOS.2020.112208
https://doi.org/10.1038/s41467-017-01136-9
https://doi.org/10.1002/adma.202110608
https://doi.org/10.1039/d0nj00951b


https://doi.org/10.1021/acs.analchem.0c03664
https://doi.org/10.1016/j.snb.2020.128195
https://doi.org/10.1016/j.electacta.2017.03.073
https://doi.org/10.1021/acs.analchem.0c00164
https://doi.org/10.1002/adma.202005846
https://doi.org/10.1002/adma.202005846
https://doi.org/10.1016/j.bios.2019.111397
https://doi.org/10.1007/s12161-019-01652-y
https://doi.org/10.1016/j.snb.2019.127544
https://doi.org/10.1016/j.elecom.2020.106811
https://doi.org/10.1039/C9RA09069J
https://doi.org/10.1016/j.snb.2018.02.124
https://doi.org/10.1021/acsanm.0c00051
https://doi.org/10.1002/inf2.12032
https://doi.org/10.1016/j.aca.2019.12.069
https://doi.org/10.1039/C9NR04421C
https://doi.org/10.1038/s41467-020-15092-4
https://doi.org/10.1016/j.snb.2019.127274
https://doi.org/10.1021/acsami.9b21765
https://doi.org/10.1016/j.cclet.2019.11.031
https://doi.org/10.1016/j.cclet.2019.11.031
https://doi.org/10.1039/C8TA06928J
https://doi.org/10.1002/adfm.201807326
https://doi.org/10.1016/j.bios.2015.08.004
https://doi.org/10.1016/j.bios.2018.02.021
https://doi.org/10.1021/acssensors.9b00654
https://doi.org/10.1016/j.jhazmat.2019.121358
https://doi.org/10.1007/s00604-021-05079-3
https://doi.org/10.1016/j.jelechem.2021.115849
https://doi.org/10.1016/j.colsurfa.2022.128531
https://doi.org/10.1039/D2DT00110A
https://doi.org/10.1002/admt.202202069
https://doi.org/10.1007/s00604-022-05555-4
https://doi.org/10.1002/celc.202100964
https://doi.org/10.1002/celc.202100964
https://doi.org/10.1016/j.snb.2022.132019
https://doi.org/10.1016/j.bioelechem.2020.107674
https://doi.org/10.1002/smll.202204942
https://doi.org/10.1016/j.microc.2022.108180
https://doi.org/10.1016/j.carbon.2022.07.021
https://doi.org/10.1016/j.carbon.2022.07.021
https://doi.org/10.1016/J.JELECHEM.2022.116239


https://doi.org/10.1016/j.snb.2020.128695
https://doi.org/10.1016/j.compositesa.2018.10.014
https://doi.org/10.1002/adfm.201803807
https://doi.org/10.1002/adfm.201803807
https://doi.org/10.1016/j.bios.2019.01.029
https://doi.org/10.1016/j.bios.2019.01.029
https://doi.org/10.1021/acsami.7b10519
https://doi.org/10.1016/j.bios.2016.06.005
https://doi.org/10.1016/j.bios.2016.12.029
https://doi.org/10.1016/j.bios.2016.07.017
https://doi.org/10.1039/c9cc07108c
https://doi.org/10.1021/acs.analchem.9b01186
https://doi.org/10.1016/j.bios.2020.112416
https://doi.org/10.1016/j.bios.2020.112439
https://doi.org/10.1016/j.bios.2020.112439
https://doi.org/10.1016/j.cej.2019.123678
https://doi.org/10.1016/j.electacta.2019.135277
https://doi.org/10.1016/j.snb.2019.127631
https://doi.org/10.1016/j.cossms.2019.01.002
https://doi.org/10.1021/acsnano.6b00181
https://doi.org/10.1021/acsnano.6b00181
https://doi.org/10.1039/c2cs35342c
https://doi.org/10.1515/nanoph-2019-0571
https://doi.org/10.1515/nanoph-2019-0571
https://doi.org/10.1039/c7cs00838d
https://doi.org/10.1515/nanoph-2019-0550
https://doi.org/10.1039/d0nr01444c
https://doi.org/10.1016/j.cclet.2019.11.016
https://doi.org/10.1016/j.cclet.2019.11.016
https://doi.org/10.1016/j.enchem.2019.100012
https://doi.org/10.1016/j.enchem.2019.100012
https://doi.org/10.1016/j.carbon.2015.09.091
https://doi.org/10.1038/181409a0
https://doi.org/10.1002/adfm.201808745
https://doi.org/10.1038/nmat3191
https://doi.org/10.1038/nmat3191
https://doi.org/10.1002/celc.201402112
https://doi.org/10.1016/j.ceramint.2019.08.203
https://doi.org/10.1021/acsomega.9b00493

	Doped MXenes—A new paradigm in 2D systems: Synthesis, properties and applications
	1 Introduction
	2 Mxene doping


