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WEN Hao' SHI Chang-Dong' HU Yao®> RONG Hong-Ren’ SHA Yan-Yong'
LIU Hong-Jiang™* ZHANG Han-Ping' LIU Qi*'?

('School of Petrochemical Engineering and Jiangsu Key Laboratory of Fine Petro-chemical
Technology, Changzhou University, Changzhou, Jiangsu 213164, China)
(*Department of Chemistry, College of Science, Shanghai University, Shanghai 200444, China)
(State Key Laboratory of Coordination Chemistry, Nanjing University, Nanjing 210093, China)

Abstract: Nitrogen-doped carbon/ZnO nanoparticles (ZnO-N-C) have been synthesized via an ordinary one-step
calcination of a two-dimensional zinc-based coordination polymer [Zn(tfbdc)(4,4’-bpy)(H;0),] (Hstfbde=tetrafluoro-
terephthalic acid, 4,4'-bpy=4,4’-bipyridine). As an anode material for lithium-ion batteries, the obtained ZnO-N-C
electrode exhibited high reversible capacity, excellent cyclic stability and better rate capability. The reversible
capacily of the ZnO-N-C electrode maintains 611 mAh-g™ after 50 cycles at a current density of 50 mA g™
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(a) Molecular structure of Zn(CH;COO), and tetrafluoroterephthalic acid; (b) 2D structure of [Zn(tfhde)(4.4"-bpy)(H,0),], hydrogen atoms
are omitted for clarity; (¢) 3D view of [Zn(tfhdc)(4,4"-bpy)(H,0),]; (d) FESEM image of the as-synthesized ZnO-N-C
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Fig.2 (a) XRD patterns of ZnO-N-C and Zn-LCP; (b) FTIR spectrum of as-synthesized ZnO-N-C
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Fig.3 XPS survey spectrum (a), high-resolution XPS spectra of Cls (b), Ols (c) and Zn2p (d) and N1s (e) of ZnO-N-C
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Fig.4 (a) Nitrogen adsorption-desorption isotherms of as-synthesized ZnO-N-C; (b) Pore size distribution curve
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(a) [Zn(tfbdc)(4,4"-bpy)(H,0),] 1 (b) ZnO-N-C 9 SEM Kl; (¢, d) ZnO-N-C #J TEM [&l
(a) SEM images of [Zn(ifbdc)(4,4'-bpy)(H,0),] and (b) ZnO-N-C; (c, d) TEM images of ZnO-N-C
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Table 2 Performance of ZnO and composites

Voltage window / V

Current density /

Capacity /

Material (v Li/LiY) (mA ) Cycle number (mAh-g) Ref.
7n0 quantum dots / C 0.01~2 500 100 699 [7]
Carbon-coated ZnO Quantum Dots 0.02~3 75 50 1200 [12]
Nitrogen-doped carbon-coated ZnO 0.01~3 200 100 1 059 [16]
7Zn0/C microboxes 0.05~3 100 100 716 [17]
Hierarchical flower-like ZnO 0.02~3 120 50 590 [19]
Zn0O/mesoporous carbon 0.005~2.8 100 50 610 [20]
7Zn0O quantum dot/graphene 0.01~3 100 100 540 [25]
Graphene decorated with ZnO 0.01-3 50 25 300 [26]
Nitrogen-doped carbon-coated ZnO 0.01~3 50 50 611 This work
®3 BHRME S50 XBEIRFHEITIER S EHIE
Table 3 Fitted data of EIS for the ZnO-N-C after 1st and 50th cycles
Sample R/ /8 R.1Q R./Q Coprr | F ek Copra | F ek Zwi 1 Q Zyo 1 Q)
After Ist cycle 8.57 5.68 78.7 7.17x107 0.98 3.32x10° 0.81 0.021 4.02x10°
After 50th cycle 13.2 12.1 26.1 1.05x10* 0.66 1.68x10™ 0.76 0.23 1.05
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