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V-dous
Voltage RCa)
MOFs Sample range [mA hg-1 CDb) DCayr CCd) | CEe) Ref
[mA g-1]| [mAhg-1] | [%]
[V] /cycles]
LIBs ZIF-8 Zn,SnO, 0.01-3.0 349.2/20 500 1125.7/369.2 - 40
Zn-Co-ZIFs-0.33 Zn,Co,-x0, 0.01-3.0 990/50 100 1272/969 | 762 | 41
NMOFs CoFe204 0.01-3.0 1043/200 900 1352/1190 85.3 42
MIL-101(Cr) Cr,0,@TiO, 0.05-3.0 510/500 450 1138/- - 43
NMOFs NiFe,O, 0.05-3.0 975/200 900 1245/1152 - 44
Mn,[Fe(CN)/]2-nH,
’ o Mn1.8Fel.20, 0.01-3.0 -/60 200 827/- - 45
Bimetallic MOFs Fe,0,-CuO 0.01-3.0 774/120 500 1070/795 74 46
PBA Zn,[Co(CN),], Zn0/Co,0, 0.01-3.0 |  957/100 100 968/ 95 | 47
Co-V-MOF Co,V,0, 0.005-2.5 -/100 1000 940/- ~100 48
Fe,Ni MIL-88 NiFe,0,@TiO, 0.01-3.0 642/200 500 662/535 - 49
ZIF-67 NiCo,O,/NiO 0.01-3.0 1184/200 250 1466/1223 97 50
PB ZnO/ZnFe,0O, 0.01-3.0 -/100 200 592.3/- 99 51
ZnFe PBA ZnO/ZnFe,0O, 0-3.0 1079.6/100 100 1311.4/902.7 96 52
FellI-MOFEF-5 ZnO/ZnFe,0,/C 0.005-3.0 936.9/100 100 1070.3/ 98 53
Zn-Fe-ZIF ZnFe,0,/C@NCNT | 0.01-3.0 1034/100 100 756/- 98 54
Cu-Co-ZIF CuCo,0,@C 0.005-3.0 1535/100 200 1497/- ~100 55
Fe(Co)-MOF Co,Fe,-XO,/C 0.01-3.0 -/500 1000 804/803 99.8 56
Zn-Co-MOF/Ni ZnCo,0,-Zn0O-C 0.01-3.0 704/200 200 998.4/- . 57
FellI-MOF-5 ZnO/ZnFe,0,/C 0.005-3.0 1060/100 500 1390/- ~100 58
Zn-Fe-ZIF ZnFe,O,/C@NCNT | 0.01-3.0 844/100 100 2192/1121 51.1 59
Cu-Co-ZIF CuCo,0,@C 0.005-3.0 -/50 100 740/- ~99 60
Fe(Co)-MOF Co,Fe,—~XO,/C 0.01-3.0 -1250 100 612/- 99.1 | 61
Zn-Co-MOF/Ni ZnCo0204-ZnO-C 0.01-3.0 1184.4/150 100 -/- 99.1 62
ZnCo-MOF Zn0/ZnCo,0,/C 0.01-3.0 -/250 500 669/- . 63
PBC and Na,VO, Fe,0,/VOx@C 0.01-3.0 | 742/400 500 308/- ~100 | 64
Lithium-doped Ti- o
Li,Ti,0,,/C 0.01-3.0 | 277/700 500 343/253 | 738 | 65
MOF
ZIF-8 C-ZnCo,0,-ZnO 0-3.0 1318/150 200 1311/898 ~100 66
SIBs PB MOFs CoFe,0O, 0.005-3.0 360/50 50 -/- 91.4 67
MOF Fe,(Fe(CN)), MgFe,O, 0.005-3.0 135/150 50 406/207 51 68
LOBs NMOFs Co-Mn-O 2.0-4.5 -/- - 7653/- 95 69
Fe(III)-MOEF-5 ZnO/ZnFe,O,/C 2.0-4.5 -/- 300 11410/- . 70
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Voltage Rate EDc¢) [Wh
Electroly SCa) [F| CRb)
MOFs Sample range ¢ [A 1| 1ol kg—1]/PDd) | Ref.
€ g8 (]
V] g-1] [W kg-1]
0.05- 6 m
JUC-155 ZnCo,0, - | 451 | 979 /- 126
0.45 KOH
POMs@MO -0.3 to 1m
MoO,@CuO . 1 86.3 | 88.5 7.9/8726 127
Fs 0.5 LiOH
6 m
MOF-74 NixCo,-xO, 0-0.5 1 797 75 -/- 128
KOH
6 m
Z1F-67 | Co0,0,/NiCo,0, | 0-1.6 1 | 1261 |79.6| 50.6/856 | 129
KOH
2m
Zn/Ni-MOF| Zn0.65Ni0.350 0-0.5 1 471.1 | 81.3 -/- 130
KOH
Heterobimet| 3
m
allic ZnO/NiO 0-0.4 0.5 | 1729 | 97.5 -/- 131
KOH
MOF
3m
Ni-Zn MOF NiO/ZnO 0-0.5 1.3 497 - -/- 132
KOH
2m
Mn-Co-ZIF MnCo,O, 0-0.6 1 1763 95 |54.15/324.9| 133
KOH
FellI-MOF- -0.9 to 6 m
Co,0,/ZnFe,0, 1 326 | 80.7 82.5/675 134
5 0.6 KOH
PVA-
POM@MOF| MoO,@Cu@C 0-0.4 KOH 1 28.33 | 91 2.58/86.8 135
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Metal-organic frameworks as templates for the synthesis of metal oxides composites;

introduction and its applications
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Abstract:

Human survival and growth are inseparable from energy and facing serious ultimatum and threats. With the rapid growth of
the world's population and the development of the global economy, the energy demand is growing. This leads to unbalanced
development of the environment, energy, and population. Currently, most renewable resources are stored and transmitted as
electrical energy. Energy storage using an emerging technology that can improve energy usage efficiently and be
environmentally friendly at the same time has attracted widespread attention from academics and policy-makers. Batteries
and supercapacitors are complementary electrochemical energy storage systems and are the most promising technologies for
storing electrical energy. Metal-organic frameworks (MOF) are among the newest materials introduced in the last two
decades, with the possibility of energy storage and energy conversion usage. This study mainly introduces and reviews the
applications of MOF-derived metal oxide composites in batteries (Lithium-ion batteries (LIBs), Li-S, sodium-ion batteries

(SIBs), and lithium-oxygen batteries (LOBs)) and supercapacitors.

Keywords: metal-organic frameworks, metal oxides composites, batteries, supercapacitors




