View Article Online

'80US217 PaNoduN '€ [ RJBWWODUON-UO NG LMY suowiwoD aaieas) e sopun pasusol|stapnesiyl |IIETEEL (o)
"INd TE:62:6 ¥20Z/2/L U papeo|umoq 220z 4200100 €0 U0 paus!gnd 901l Sssooy uado


http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/
https://doi.org/10.1039/d2ya00106c

View Article Online

4N UO s}@aysoueu

2p0.109je annebaN

Jamod 1saybiH  Ausuap ABisus 1saybiH ajoAo/uonualal  Ausuap jualind
Aungers /Auiqedes ayey

MOPUIM [enualod

10 @oue)oeded oyoads

000S5/%S6  0S'"0T/%.'9S 30S/50°°0 Bvozre b64o0zTa "0%0%°uZ5 Qv sholod
4N U0 suiyain
68 “ “ “ 000S/%€6  0S "0T/%9°'CS 30S/5°0°°°0 1 Bvozre 640007 -010lW "OPDUZ sno.od
2, WO MBTVT e
S6 dAN/OV  , WO Yy MW 990 e L2'29 W Yy MW 22T 0000T/%S'Z8 9T ""T/%69 OBH/BH/S0"T'0 1BV TR, B406E 4N UO SUYdIN-01dIW YOPOQUZ
88  4N/OV padop-N : PIUM P 0009 B MGLEIR TYT 000S/%E6 0T "' T/%8'T8 30S/57°0°°0 1 BvTIe 6400y dN uO sl@ays-oueu "OfQuUZ
6L NSS4//00084 | B3 UM sa¥e 05099 B M 0Z9€ ¥e G'GZ  0009/%60°.8 0T""2/%V'26  10BV/Bv/SE0°"0 1 Bvzie 6461 INSSH uo spos-oueu "OQUZ
DD U0 s}
/8 D0/0dN B UM 6992 18 02SEMI 1'06VT 18 26'LTT  000E/%8°96 0T 'S’ T/%CL 106Bv/Bv/8°0°"0 :PVvGTIe 640G/T -ysoueu paumuaiul "oJuUZ
4N U0 suiyain
16 AN/OV (Brumzsere ey, BYMOVLLYe 269 0002/%98 0T "T/%88.  OBH/BH/S0 "0 ;Pvtre 642251 -oIolW *O%oUZ snoiod
INSSH uo salaydsoloiw
76 000€/%.°08 0T " T/%V9 [0Bv/Bv/S0°0 , wovw e 648/2T YO¢oQuz ail-uIydin
4N uo
AH S AW) sagnooueU palnioniisolalay
€6 " . " 000T/%2®02 " 0G/%. LY 30S/5°0°°°0 :Bvozre 6dovoz paumuaiul *O%ouzZ
4N UO sainonns
26 4N/OV “ B4 M G'G6. ¥e €9 0008/%0TT 0T "'T/%8'9¢d 30S/7°0°°0 :BvTIe . b6400.T -oueU YQ%DUZ &i|-fed
4N U0 s)}lomiau
98 ANV  BIUM LLETe 10662 PRM 98T IR 205 00SG2/%S 2L 0€"2/%6'€8  OBH/BH/S0'0 , WovVW e, wd46T°€  Id3ysoueu "ODOUZ snoiod
L WOMER IN-ag shouod
v8 IN-ag/fo% 4 “ wp y MW 8'8g 000€/%56 0€'"2/%E'TS 10Bv/Bv/9°0° "0 Bvezre 640.LTT paleiodsp-axe)-oueU YOQUZ
96 ANV  PDIuMeEeTIR T/ BYM2'8SE 1 GLE  000E/%8'88 0€"""2/%9°€8 30S/5°0°°°0 ;wovzie 6460z 4N U0 saum-oueu FOPQUZ
PvTe 4N UO S}Iom
06 “ “ “ 000S/%V L6 8 ' T/%S TL 10Bv/Bv/r'0'0 B O G29r B dE95TT -Jau 8josnwi-oueU YO%DuZ
T Bbvgie 4N U0 s18ays
68 4AN/OV :PIUMZOT re0Gcy B M G581 TE'0Z  000S/%G S8 GT'"6/%9'88  |10Bv/Bv/Sy'0'0  (;BDces) (B 468787 panInd YO 0QuZ uiy-enin
DD U0 salnonis
€8 “ “0002/%8t6 0T 2/9ed 30S/5€°0°°0 , WOy zgle . byvwirg -oueU YO%DUZ dXl|-axeld
Z8 ompwwAs | BY Yy M zzgle000TTd B M 9TOT e ov 0002/%68 9T "'T/%Svd  OBH/BH/S0" "0 :PVvTIe 64/G9T 4N uo siamojj-oueu "ooouz
4N uo
18 “ “ “ 000€/%v8 09"""€/%.'T9 30S/507°0 , wovwele 64/ /66T suogquoueu "ODOUZ snoiod
20
08 22/0V 7 B UM T'29 ¥ 006863 M 2 68 ¥ 87'6L  000S/%T0'S6 0T"""2/%T'SL 10Bv/Bv/L00 [ Bvezie 6d4pTL6TT PpaleIodsp-)ag-oueu "Ofouz
wo MW g8, 1e
4
8. 00/Add . wy Yy MW eeZ  000E/%826 00T " S/%8 65 [0Bv/Bv/9°0°'0 , WO YW G e, wd48T'g DD U0 spol-oueu YQoouz
‘Joy SOS Ul [elarew (; 61 M) Ausuap G B1um) slaquinu abues 8po.2ajd "Jal/(A) Anoedes oyoads [elarew apoJ1o9|3

[euarew

apoyIed 3|qelINS B YIM pajquiasse saoinap abeiols ABisua aanoedeasadns Ul sourwiouad 118yl pue Sapo.1dale 8ai)-1apulg paseq-YOX £00X uz sunsud Jo sislawered [eoIwsyd04109]9 JueAs|RY  Z 31qel

'80US217 PaNoduN '€ [ RJBWWODUON-UO NG LMY suowiwoD aaieas) e sopun pasusol|stapnesiyl |IIETEEL (o)
"INd TE:62:6 ¥20Z/2/L U papeo|umoq 220z 4200100 €0 U0 paus!gnd 901l Sssooy uado

© 2022 The Author(s). Published by the Royal Society of Chemistry

Energy Adv., 2022, 1, 793-841

800


http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/
https://doi.org/10.1039/d2ya00106c

View Article Online

'80US217 PaNoduN '€ [ RJBWWODUON-UO NG LMY suowiwoD aaieas) e sopun pasusol|stapnesiyl |IIETEEL (o)
"INd TE:62:6 ¥20Z/2/L U papeo|umoq 220z 4200100 €0 U0 paus!gnd 901l Sssooy uado


http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/
https://doi.org/10.1039/d2ya00106c

View Article Online

'80US217 PaNoduN '€ [ RJBWWODUON-UO NG LMY suowiwoD aaieas) e sopun pasusol|stapnesiyl |IIETEEL (o)
"INd TE:62:6 ¥20Z/2/L U papeo|umoq 220z 4200100 €0 U0 paus!gnd 901l Sssooy uado


http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/
https://doi.org/10.1039/d2ya00106c

View Article Online

'80US217 PaNoduN '€ [ RJBWWODUON-UO NG LMY suowiwoD aaieas) e sopun pasusol|stapnesiyl |IIETEEL (o)
"INd TE:62:6 ¥20Z/2/L U papeo|umoq 220z 4200100 €0 U0 paus!gnd 901l Sssooy uado


http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/
https://doi.org/10.1039/d2ya00106c

Open Access Article. Published on 03 October 2022. Downloaded on 7/24/2024 9:29:31 PM.

Thisarticleislicensed under a Creative Commons Attribution-NonCommercial 3.0 Unported Licence.

(cc)

2013/24725-4) and the National Council for Scientific and

Technological Development (CNPq 401581/2016-0, 408222/
2016-6, 442599/2019-6, 311847/2018-8), in addition to the fel-
lowships granted to J. M. G. (FAPESP 2018/16896-7), M. I. S.
(CAPES 141853/2015-8) and M. N. T. S. (CAPES 88882.429165/12
2019.01). The Grupo de Materiais Inorganicos do Triangulo

(GMIT) research group was supported by FAPEMIG (APQ-00330-

14),

Brazilian Institute of Science and Technology (INCT) in

Carbon Nanomaterials.

References

1

10

S. Liu, L. Hu, X. Xu, A. A. Al-Ghamdi and X. Fang, Nickel
Cobaltite Nanostructures for Photoelectric and Catalytic
Applications, Small, 2015, 11, 4267...4283.

J. M. Gongalves, A. Kumar, M. |. da Silva, H. E. Toma,
P. R. Martins, K. Araki, M. Bertotti and L. Angnes, Nano-
porous Gold-Based Materials for Electrochemical Energy
Storage and Conversion,Energy Technol., 2021,9, 2000927.
J. M. Gongalves, M. I. da Silva, H. E. Toma, L. Angnes,
P. R. Martins and K. Araki, Trimetallic oxides/hydroxides
as hybrid supercapacitor electrode materials: a review,
J. Mater. Chem. A, 2020, 8, 10534...10570.

S. J. Uke, V. P. Akhare, D. R. Bambole, A. B. Bodade and
G. N. Chaudhari, Recent Advancements in the Cobalt Oxides,
Manganese Oxides, and Their Composite As an Electrode
Material for Supercapacitor: A Review,Front. Mater., 2017,4, 21.
J. G. Ruiz-Montoya, V. L. Quispe-Garrido, J. C. Caldéro
Gomez, A. M. Baena Moncada and J. M. Gongalves, Recent
Progress and Prospects on Supercapacitor Materials based
on Metal Oxide or Hydroxide/Biomass-Derived Carbon
Composites, Sustainable Energy Fuels, 2021, 5, 5332...5365.
J. M. Gongalves, D. P. Rocha, M. N. T. Silva, P. Roberto
Martins, E. Nossol, L. Angnes, C. S. Rout and R. A. Abarza
Munoz, Feasible strategies to promote the sensing perfor-
mances of spinel MC0,04 (M = Ni, Fe, Mn, Cu and Zn)
based electrochemical sensors: A review,). Mater. Chem. C,
2021,9, 7852...7887.

Y. Li, X. Han, T. Yi, Y. He and X. Li, Review and prospect of
NiCo0,04-based composite materials for supercapacitor
electrodes, J. Energy Chem., 2019, 31, 54...78.

J. M. Gongalves, M. N. T. Silva, K. K. Naik, P. R. Martins,
D. P. Rocha, E. Nossol, R. A. A. Munoz, L. Angnes and
C. S. Rout, Multifunctional spinel MnCo ,O, based materials
for energy storage and conversion: a review on emerging
trends, recent developments and future perspectives,
J. Mater. Chem. A, 2021, 9, 3095...3124.

X. Zhao, L. Mao, Q. Cheng, J. Li, F. Liao, G. Yang, L. Xie,
C. Zhao and L. Chen, Two-dimensional Spinel Structured
Co-based Materials for High Performance Supercapacitors:
A Critical Review, Chem. Eng. J., 2020, 387, 124081.

J. P. Cheng, W. D. Wang, X. C. Wang and F. Liu, Recent
research of core...shell structured composites with NiCgO,
as scaffolds for electrochemical capacitors, Chem. Eng. J.,
2020, 393, 124747.

11

14

17

18

21

22

23

24

View Article Online

X. Han, X. Gui, T.-F. Vi, Y. Li and C. Yue, Recent progress
of NiCo,04-based anodes for high-performance lithium-
ion batteries, Curr. Opin. Solid State Mater. Sci., 2018, 22,
109...126.

R. Kumar, NiCo,O; Nano-/Microstructures as High-
Performance Biosensors: A ReviewNano Micro Lett., 2020,
12, 122.

R. Wu, J. Sun, C. Xu and H. Chen, MgCgO,-based elec-
trode materials for electrochemical energy storage and
conversion: a comprehensive review, Sustainable Energy
Fuels, 2021, 5, 4807...4829.

J. Sun, C. Xu and H. Chen, A review on the synthesis of
CuCo0,04-based electrode materials and their applications
in supercapacitors, J. Materiomics, 2021, 7, 98...126.

H. Gao, S. Liu, Y. Li, E. Conte and Y. Cao, A Critical Review
of Spinel Structured Iron Cobalt Oxides Based Materials for
Electrochemical Energy Storage and Conversion Energies,
2017,10(11), 1787, DOI: .

M. Harada, F. Kotegawa and M. Kuwa, Structural Changes
of Spinel MCo0,04 (M = Mn, Fe, Co, Ni, and Zn) Electro-
catalysts during the Oxygen Evolution Reaction Investi-
gated by In Situ X-ray Absorption Spectroscopy,ACS Appl.
Energy Mater., 2022,5, 278...294.

S. Gedi, R. Manne, G. Manjula, L. V. Reddy, C. P. Reddy,
N. Marraiki, W. K. Kim, K. Mallikarjuna and M. S. Pratap,
Reddy, Tunability of the self-assemblies of porous polygon-
like zinc cobaltite architectures using mixed solvents for
high-performance supercapacitors, J. Phys. Chem. Solids,
2022,163, 110587.

J. A. Rajesh and K.-S. Ahn, Facile Hydrothermal Synthesis
and Supercapacitor Performance of Mesoporous Necklace-
Type ZnCa0, Nanowires, Catalysts, 2021, 11(12), 1516,
DOI: .

S.-H. Lee, J. H. Kim and J.-R. Yoon, Laser Scribed Graphene
Cathode for Next Generation of High Performance Hybrid
Supercapacitors, Sci. Rep., 2018, 8, 8179.

N.-T. Suen, S.-F. Hung, Q. Quan, N. Zhang, Y.-J. Xu and
H. M. Chen, Electrocatalysis for the oxygen evolution
reaction: recent development and future perspectives,
Chem. Soc. Rev., 2017, 46, 337...365.

M. Bohra, V. Aliman and R. Arras, Nanostructured ZnFeO,:
An Exotic Energy Material, Nanomaterials, 2021, 11(5),
1286, DOI: .

L. Sun, Q. Luo, Z. Dai and F. Ma, Material libraries for
electrocatalytic overall water splitting, Coord. Chem. Rev.,
2021, 444, 214049.

J. M. Gongalves, P. R. Martins, K. Araki and L. Angnes,
Recent progress in water splitting and hybrid supercapa-
citors based on nickel-vanadium layered double hydro-
xides, J. Energy Chem., 2021, 57, 496...515.

Y. Wang, X. Huang and Z. Wei, Recent developments in the
use of single-atom catalysts for water splitting, Chin.
J. Catal., 2021, 42, 1269...1286.

P. Chen, J. Ye, H. Wang, L. Ouyang and M. Zhu, Recent
progress of transition metal car bides/nitrides for electro-
catalytic water splitting, J. Alloys Compd., 2021, 883, 160833.


http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/
https://doi.org/10.1039/d2ya00106c

View Article Online

'80US217 PaNoduN '€ [ RJBWWODUON-UO NG LMY suowiwoD aaieas) e sopun pasusol|stapnesiyl |IIETEEL (o)
"INd TE:62:6 ¥20Z/2/L U papeo|umoq 220z 4200100 €0 U0 paus!gnd 901l Sssooy uado


http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/
https://doi.org/10.1039/d2ya00106c

Open Access Article. Published on 03 October 2022. Downloaded on 7/24/2024 9:29:31 PM.

Thisarticleislicensed under a Creative Commons Attribution-NonCommercial 3.0 Unported Licence.

(cc)

performances as lithium ion anode material, Nanotechnology,
2018, 29, 325603.

D. Xue, F. Xue, X. Lin, F. Zong, J. Zhang and Q. Li,
Coordination polymer derived general synthesis of multi-
shelled hollow metal oxides for lithium-ion batteries,
Nanoscale, 2019, 11, 17478...17484.

H. Liu, X. Wang, H. Xu, J. Wang, Q. Ma, W. Yu, Y. Yang,
X. Dong, G. Liu and Y. Zhao, Controllable synthesis of
nanostructured ZnCo,0, as high-performance anode materi-
als for lithium-ion batteries, RSC Adv., 2018, 8, 39377...39383.
B. Liu, H. Liu, M. Liang, L. Liu, Z. Lv, H. Zhou and H. Guo,
Controlled synthesis of hollow octahedral ZnCo ,0,4 nano-
cages assembled from ultrathin 2D nanosheets for enhanced
lithium storage, Nanoscale, 2017,9, 17174...17180.

S. Cheng, Q. Ru, P. Liu, H. Yan, Z. Shi, X. Hou, S. Su,
L. Zhao and F. Chi-Chung, Ling, Micro-emulsion strategy
used to prepare soybean oil-tailored 1D porous ZnCg0O,
cuboid morphology providing a durable performance of
the anodes of lithium ion batteries, J. Alloys Compd., 2019,
809, 151703.

J. Deng, X. Yu, X. Qin, B. Liu, Y.-B. He, B. Li and F. Kang,
Controlled synthesis of anisotropic hollow ZnCo ,0,4 octa-
hedrons for high-performance lithium storage, Energy
Storage Mater., 2018, 11, 184...190.

169 L. Zhang and S. Zhu, Hollow polyhedral ZnCo,O, anode
materials for lithium-ion batteries, Mater. Lett., 2019, 236,
337...341.

H. Du, K. Huang, W. Dong and B. Geng, A general gelatin-
assisted strategy to hierarchical porous transition metal
oxides with excellent lithium-ion storage, Electrochim. Acta,
2018, 279, 66...73.

J. Liu, Y. Xuan, D. G. D. Galpaya, Y. Gu, Z. Lin, S. Zhang,
C. Yan, S. Feng and L. Wang, A high-volumetric-capacity
and high-areal-capacity ZnCo,0,4 anode for Li-ion batteries
enabled by a robust biopolymer binder, J. Mater. Chem. A,
2018, 6, 19455...19462.

M.-H. Jung, The two-dimensional to three-dimensional
transition structures of ZnCo ,0,4 for the application of
lithium-ion batteries, Appl. Surf. Sci., 2018, 427, 293...301.
C. R. Mariappan, V. Kumar, R. Azmi, L. Esmezjan,
S. Indris, M. Bruns and H. Ehrenberg, High electrochemi-
cal performance of 3D highly porous ZngNiggC0,0,
microspheres as an electrode material for electrochemical
energy storage,CrystengComm, 2018, 20, 2159...2168.

Y. Mo, J. Liu, S. Wang, M. Xiao, S. Ren, D. Han and
Y. Meng, Low-Carbon and Nanosheathed ZnCgO,4 Spher-
oids with Porous Architecture for Boosted Lithium Storage
Properties, Research, 2019, 2019, 1354829.

D. Darbar, M. R. Anilkumar, V. Rajagopalan, |. Bhattacharya,
H. I. Elim, T. Ramakrishnappa, F. I. Ezema, R. Jose and
M. V. Reddy, Studies on spinel cobaltites, MCaO,4 (M = Mn,
Zn, Fe, Ni and Co) and their functional properties, Ceram.
Int., 2018, 44, 4630...4639.

M. Carbone, Zn defective ZnCgO, nanorods as high
capacity anode for lithium ion batteries, J. Electroanal.
Chem., 2018, 815, 151...157.

164

165

166

167

168

170

171

172

173

174

175

176

View Article Online

177 S. Guo, J. Liu, Q. Zhang and H. Wang, 3D porous ZnCg0,/
Cos0, composite grown on carbon cloth as high-
performance anode material for lithium-ion battery, Mater.
Lett., 2020, 267, 127549.

F. Li, M. Zheng, Y. You, D. Jiang, H. Yuan, Z. Zhai,

W. Zhang, L. Ma and W. Shen, Hierarchical Hollow Bime-

tal Oxide Microspheres Synthesized through a Recrystalli-

zation Mechanism for High-Performance Lithium-lon

Batteries, ChemElectroChem, 2020, 7, 3468...3477.

W. Song, K. Ji, A. Aguadero, P. R. Shearing, D. J. L. Brett,

F. Xie and D. J. Riley, CgO,4 hollow nanospheres doped

with ZnCo,0, via thermal vapor mechanism for fast

lithium storage, Energy Storage Mater., 2018, 14, 324...334.

H. Mao, P. Shen, G. Yang, L. Zhao, X. Qiu, H. Wang and

Q. Jiang, 3D highly oriented metal foam: a competitive self-

supporting anode for high-performance lithium-ion bat-

teries, J. Mater. Sci., 2020, 55, 11462...11476.

H. Xin, D. Li, L. Shi, M. Ji, Y. Lin, J. Yu, B. Yang, C. Li and

C. Zhu, A simple approach to fabricate of Ni-NiCo,0,@

ZnCo,0, yolk-shell nano-tetrahedron composite as high-

performance anode material for lithium-ion batteries,

Chem. Eng. J., 2018, 341, 601...609.

L. Wang and Q. Yang, ZnCgQO, nanoflakes loaded on a Cu-

supported Fe,O3-C network as an integrated lithium-ion

battery anode, J. Alloys Compd., 2019, 792, 750...758.

X. Deng, S. Li, J. Wang, D. Nan, J. Dong and J. Liu,

Nitrogen-doped zinc/cobalt mixed oxide micro-/nano-

spheres for high-rate lithium-ion battery anode, J. Mater.

Res., 2019, 34, 3204...3211.

J. Deng, X. Yu, X. Qin, D. Zhou, L. Zhang, H. Duan, F. Kang,

B. Li and G. Wang, Co...B Nanoflakes as Multifunctional

Bridges in ZnCo,0, Micro-/Nanospheres for Superior

Lithium Storage with Boosted Kinetics and Stability, Adv.

Energy Mater., 2019, 9, 1803612.

L. Zhang, S. Zhu, X. Li, H. Fang, L. Wang, Y. Song and X. Jia,

3D porous ZnCo,O,@NIO on nickel foam as advanced

electrodes for lithium storage, lonics, 2020, 26, 2157...2164.

J. Yu, Y. Wang, L. Mou, D. Fang, S. Chen and S. Zhang,

Nature-Inspired 2D-Mosaic 3D-Gradient Mesoporous Fra-

mework: Bimetal Oxide Dual-Composite Strategy toward

Ultrastable and High-Capacity Lithium Storage, ACS Nano,

2018, 12, 2035...2047.

Z. Zhang, Y. Huang, X. Liu, X. Wang and P. Liu, Yolk-shell

structured ZnCo,0, spheres anchored on reduced gra-

phene oxide with enhance lithium/sodium storage perfor-

mance, Electrochim. Acta, 2020, 342, 136104.

188 H. Ren, W. Wang, S. Woo Joo, Y. Sun and C. Gu, Prepara-
tion of ZnCo ,0,@reduced graphene oxide nanocomposite
for high-capacity Li-ion battery anodes, Mater. Res. Bull.,
2019,111, 34...42.

189 Q. Feng, Y. Du, S. Liang and H. Li, Reduced graphene oxide
supported quasi-two-dimensional ZnCo,0,4 nanosheets for
lithium ion batteries with high electrochemical stability,
Nanotechnology, 2019, 31, 045402.

190 Q. Ru, Z. Wang, S. Cheng, P. Liu, X. Hou, S. Suand F. C.-C.
Ling, Self Assembled Rice Ball-Like ZnCg0O, Inlaid on rGO

178

179

180

181

182

183

184

185

186

187


http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/
https://doi.org/10.1039/d2ya00106c

View Article Online

'80US217 PaNoduN '€ [ RJBWWODUON-UO NG LMY suowiwoD aaieas) e sopun pasusol|stapnesiyl |IIETEEL (o)
"INd TE:62:6 ¥20Z/2/L U papeo|umoq 220z 4200100 €0 U0 paus!gnd 901l Sssooy uado


http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/
https://doi.org/10.1039/d2ya00106c

View Article Online

'80US217 PaNoduN '€ [ RJBWWODUON-UO NG LMY suowiwoD aaieas) e sopun pasusol|stapnesiyl |IIETEEL (o)
"INd TE:62:6 ¥20Z/2/L U papeo|umoq 220z 4200100 €0 U0 paus!gnd 901l Sssooy uado


http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/
https://doi.org/10.1039/d2ya00106c



