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B, SECE T RAERE SR I E 105 mA -h/g. % TAERRR & Ja-A PUHE SR i Sl p ok B oA
FEEY. WG, & B-A HLHE 4 0 Zny(HCOO),, Co,(HCOO),. Zn, ;Co, ;(HCOO), "
[ Mn(tfhde) (4,4'-bpy) (H,0),] ( Hotthde = 2, 3, 5, 6-tetrafluoroterephthalatic acid, 4,4’-bpy =4 ,4'-
bipyridine )" | Co,[ Co(CN), ], . Co,(OH),BDC ( BDC =1,4- benzenedicarboxylate )" | Ni-Me,bpz
(H,Me,bpz =3,3",5,5'-tetramethyl4 ,4"-bipyrazole ) "' Zn(IM), ; (abIM), 5 (abIM = 2-aminobenzimidazole )" |
Co, sL(H,0), (H,L = 4-hydroxypyridine-2 , 6-dicarboxylic acid)""*' 1 MIL-101 ( Cr,F(H,0),0(bdc), , MIL
2% Material of Institute Lavoisier) ") 2513k F T80 By AP R BIF S (2 1)
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Table 1 MOFs for LIBs anodes

MOFs Ligand Vs/Li/Li* CC/DC RC/rate CN  Refs.
MOF-177 4,4" ,4"-benzene-1,3 ,5-triyl-tri-benzoic acid 0.1~0.6 110/425 -/50 2 [11]
Zn(HCOO), HCOOH 0.005 ~3 693/1 344 560/60 60 [12]
Mn-LCP 2,3,5 ,6—tetraﬂuor(.)terf.:p.hthalatic acid; 0.1~3 610/1 807 390/50 50 (13]

4 ,4'-bipyridine
Co(OH),BDC 1,4-benzenedicarboxylic acid 0.02~3 1 385/1 005 650/50 100 [15]
Li/Ni-NTC 1,4,5,8-naphthalenetetracarboxylicdianhydride 0.01 ~3 601/1 084 480/ - 80 [20]
Co3[Co(CN) ], - 0.01 ~3 294.2/566.2  299.1/20 40 [14]
Zn(IM) | 5(abIM), 5 imidazole ; 2-aminobenzimidazole 0.01 ~3 -/ - 190/100 200 [17]
Ni-Me, bpz 3,3",5,5 -tetramethyl4 ,4'-bipyrazole 0.01 ~3 -/320 120/50 100 [16]
Coy sL(H,0), 4-hydroxypyridine-2 ,6-dicarboxylic acid 0.01 ~2 431/1978 392/50 50 [18]
MIL-101 1,4-benzenedicarboxylic acid 0.01 ~3 -/203.6 24.8/50 40 [19]
Co(L) MOF 5-aminoisophthalic acid 0.01 ~3 -/ - 152/100 360 [21]
CoCOP nanowires acetic acid 0.005 ~3 1 107/1 600 920/100 1000 [22]
MnCo-L 1,2,4,5-benzenetetracarboxylate 0.01 ~3 -/1642 445.3/500 150 [23]
Co-BTC 1,3,5-benzenetricarboxylic acid 0.01 ~3 -/1739 865/100 200 [24]
NENU-507 4-(pyridin4-yl) benzoic acid 0.01 ~3 566/1 008 640/100 100 [25]
Co-Zn-MOF terephthalic acid 0.01 ~3 1467/2289 426/500 500 [26]
Fe-MIL-88B 1,4-benzenedicarboxylic acid 0.005 ~3 819.2/1603.3 744.5/60 400 [27]

CC: Charge capacity; DC:discharge capacity; RC:reversible capacity(mA+h-g~'); CN:cycle number.
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Zn,(HCOO), + 6Li* + 6e == 3Zn + 6HCOOLI (1)
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Fig. 1 The structure of the BMOF(a). The cycling performance and coulombic efficiency of the electrodes made with

the BMOF(b). The discharge process was carried out at various current densities of 100, 200 and 400 mA/g!"”’
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Progress of Metal-Organic Frameworks for
Lithium Ion Batteries

LIU Jingwei, SHI Wei", CHENG Peng
(College of Chemistry ,Nankai University , Tianjin 300071 , China)

Abstract Metal-Organic frameworks( MOFs) have been applied in rechargeable lithium ion batteries due to
their high surface areas and tunable structures. We reviewed the recent progresses on MOFs as negative and
positive electrodes for Li-ion battery. The state-of-the-art results and problems to be faced are also
summarized. The perspective of using metal-organic frameworks is prospected for the future material innovation
in electrochemical energy storage.
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