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Preparation of a bi-metal MOF-74 cathode material and

its application in Li-O, batteries
LIU Honghong s PAN Ping’an ,ZHOU Baocheng
(School of Chemistry and Chemical Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To solve the accumulation of the insoluble discharge product Li, O, on the cathode surface of
Li-O, batteries (lithium-oxygen batteries, [.LOBs), the composite cathode material of collecting fluid
carbon paper (CP) and mono-metal Cu-MOF-74/CP, Ni-MOF-74/CP and bi-metal Cu, Ni -MOF-74/CP
was prepared. The prepared material was used as the cathode of LOBs and tested for its electrochemical
properties. The results show that the bi-metal MOFs's cathode increased the reaction active site through
the synergistic interaction between Cu and Ni, and significantly increased the electron transport rate; the
Cu, Ni,-MOF-74/CP cathode showed the lowest charge transfer resistance (121.3 Q) and the highest
discharge specific capacity (6083.7 mAh/g), and could stably circulate 35 times at 500 mAh/g cut-off
ratio capacity. This research expands the application of MOFs in the field of electrochemical energy
storage, and also provides some theoretical and experimental support for the development of high-
performance LOBs.
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engineering; synergistic reaction; specific capacity
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FEIS B W7 12 0% 1 7 A5, BB 2 = LAk S 1 fig s Chot
DT REET — R4 B MOF-74 &8 #H1
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Cu, Ni,-CAT/CP 1) & Bl 2% 22 S A i 455 74 I,
FIL, B 40 2 3 7 B Ak &b 3 5. A BL IR IR
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PRI BT I E AR K 16 mm B[R, Serr LB
FKHIZ 30 min, FE7E L BEHIR I 30 min, 1T
WL ZIETE 65 CHAE T . 7EBEAR A 100 mL
EETK, A 0.1 mol/L iR pH HE 4.
A 1 g FeCl, «4H, O 7o 5340 £ 28 VAl - P Atk 4R
ABHR, 7235 C R, LL50 mL/h HEREA Ve
Vyrn — 1 3BR B S 2 hs 0.1 mol/L £k
FRPEIAIRAC, LA A FR LR IAIGR ) Fe' ™, LBk 4k
SRR R HAE 65 C T EZS T2 12 h,
1.2.2 M-MOF-74/CP 14

a) Cu-MOF-74/CP [l #&. 7E 20 mL JEEHR
A 19.97 mg Cu (CH,COO), * H,0 (0.1
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%45 Cu,Ni,-MOF-74/CP —#(,



326 R T 4R 1 AR

2025 4F 953K

1.3 HMHEEEL S RRT

SR H SU8100 g A it 14 58 (SEM, H AR H
S R B FRAEARHE S G54 L Iin s B 5 R 5~ 10
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AR AL B, 43 BT R (110D, (3000, (103) A K
(002) dh T8 » 5 SCHERLA0 A B9 MOF-74 fh iR 254
AL s Ni-MOF-74/CP il Cu-MOF-74/CP 2 BL1Y
STIEAE , 75 6. 85°.11. 55°.31. 5°Fl 41. 15° b A 4

THFIL

AEAFEHIE R (110) L (300) . (103) A K (002) S TH .
XRD &, 17, 8°F1 25° & 3 Ik 4K A9 177 i 0,
N (310) K& (002) &Y s Cu, Ni,-MOF-74/CP #
6. 44° . 11. 55°.31. 7°F1 42. 04° kb A5 B 55 0 AR 1F 477 S5
W , 436 (110D 4 (300D (103) A K (002) i 1 »
SERRE A, Jo AR e B, Hoh, Cuy Nip -MOF-74/
CP A5t g% T Cu-MOF-74/CP #l Ni-MOF-74/
CP B&RUR AW, TE & T Cu Ml Ni Z A1/
FeicgE . DL b gl R TR W A R AR 3R TR T A R
Cu-MOF-74/CP. NirMOF-74/CP L & Cu,Ni -
MOF-74/CP,
2.3 BUERESW

R T I R R, X T Co-MOF-74/
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Wiy Li-O, HlaEA 7 BRI, 45 5 an &l 6 s .

M 6 AT LUE B TRt 1Y Li-O, H
Tt B BT AR, T AE ik F AR R TR AR MOF-74 5, BHL
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180l * Cu;Ni-MOF-74/CP
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(%) Wip [l VR T A8 2RI 1 F fop 5% 4% A B, 2 2 F
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2.4 A[E MOF-74/CP FEFI BB I BES 1

X 3T 4% . Ci-MOF-74/CP, Ni-MOF-74/CP
PL K Cu, Ni -MOF-74/CP B /Y Li-O, i 17
Fo L PEREII , 25 R A 7 iR

M 7 AT LU B T 4RI Y Li-O,
W L 2Bl 497 mAh/g, 1l 3 T Ni-MOF-
74/CP fll Ci-MOF-74/CP A4 Li-O, HL it b ik
HL LR i B I 0, 3 03k B 1 4278.9 mAh/g Al
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(a) Cu-MOF-74/CPRARR I e i 28

45+

Cu,Ni,-MOF-74/CP
Cu Ni,-MOF-74/CP

354
<< | ~+ Cu,Ni,-MOF-74/CP
=g | -~ Ni-MOF-74/CP
B: - Cu-MOF-74/CP
BRAR
20F
L | L | L | L I
0 2000 4000 6 000 8 000

He# B /(mAh-g)
B 7 EFARE MOFs BB#RA Li-O, B ith 75 FE ih 2k
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WA Li-O, M 453 511 5240. 9 mAh/g
F15146. 5 mAh/g, I, X4 JE MOF-74/CP Ak
RS LicO, B A s th S =07 =2 A 2 L
R Cu, Ni,-MOF-74/CP B8 753X 5 1Hi () 3%
IR
2.5 B&E MOF-74/CP fEE et STRIMERED T
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TEH IR E A 100 mA/g 1 200 mA/g B, i HL Eb
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= FRLOI S BE T S L LU S /40002 2724. 4 mAh/g
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I G, WA 10 (bhh—() TTLLE M BT
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(%) Li-O, FAEAH R 3 2 BE 1 L i L L 25 4 99 )
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(K45 R e 58— 4 )8 Cu-MOF-74/CP il Ni-
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