F32% wam LM OB % R Vol. 32 No. 2
2017 %2 H Journal of Inorganic Materials Feb., 2017

X E %S 1000-324X(2017)02-0135-06 DOI: 10.15541/jim20160276

(Mn;Cs, Ni)@C %55 B AR AL T | & R B R B A FEUFHFE

T#HH L % 2! Ramon Alberto Paredes Camacho!, Z Z &', &g s 1?2
(1 KEEIXF HHRFEIRFR, ZRHEBRKTRELLRE, KiE 116024; 2. LERAKF HHHA
F514%%, £8 WAI8195)

% E: RHBERBIGE, 176 CHy U DUSHR 4 B8 R AR AR S AR L AL, 14 T (Mn,Cs, NI)@C AUKKL T,
I HINE R 2 HL 22 3 FBARAT KL o (MnCg, ND@C Z4KbL 1 H AT W] W% 7 4k, 340042 50 nm. fERAP e 8 K,
%0 Mn:Cs Il Ni IR G o AR AR VR, IREEBRISEIE L, 52 C Fe 518, B2 B SR A A A R A R vl 2
1) Mn7Cqo # I ILAEAL AR IR ERR S G, ATARRL T HAXOL T2 A . Mn-C A5 T2 81 Mn;Cy HAT IR HL 254
o Rk, AN AR 0] e AR H Ak 2% 1 REAE RO B LBk v, PR bG8 (485.12 FUg), (HAE N 75 i bl
A ZE BRI, ARG R R PE A AT (303.57 F/g), 1000 MG A Ja i b v A K A JEUR 1 70%

Xk B 3 (MnsCy, ND)@C 524Kk 7, WM B, B ikeE; My AR

RESES: TKOL  CHEIFRIRAD: A

[

Preparation and Electrochemical Properties of Core-shell (Mn;C;, Ni)@C Nano-
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Abstract: (Mn;C;, Ni)@C nanoparticles were synthesized for electrode material in a supercapacitor. Using DC
arc-discharge method, in which the anodic target of Ni-Mn mixture was evaporated in the methane atmosphere by a
tungsten cathode. The prepared nanoparticles own a well-defined core/shell structure with average diameter of 50 nm.
Encapsulated inside of the carbon shell, the core of the nanoparticles is composed of Mn,;C; and Ni. Owing to its cata-
lytic effect, Ni promotes the growth of carbon shell which has the typical double-layer capacitance. Meanwhile Mn,C;
as the product of Mn-C reaction is able to provide pseudo-capacitance. The proportion of Ni-Mn in the nanoparticles
consequently affects the overall electrochemical performance of the electrodes. The specific capacitance of the elec-
trode increases with the promotion of Mn content (485.12 F/g). The results shows that the nanoparticles with more Ni
have better cycle stability (303.57 F/g) and retain 70% of the initial capacitance after 1000 cycles.
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Fig. 1 XRD patterns (a) and Raman spectra (b) of sample 1-3
Note: Somple 1-3 is Mn:Ni=3:2, 1:1, 2:3, rerpectively
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Fig. 2 XPS spectra of sample 2 (Mn:Ni=1:1)
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Tablel Data from Raman spectra of the core-shell
(Mn,Cs, Ni)@C nanoparticles

D peak /cm™® G peak/cm™ Ip/lg
Sample 1 1348 1577 0.22
Sample 2 1342 1576 0.27
Sample 3 1341 1565 0.60

Note: Somple 1-3 is Mn:Ni=3:2, 1:1, 2:3, rerpectively
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Fig. 3 HRTEM and TEM images of sample 1(a, b), sample
2(c, d), and sample 3(e, )
Note: Somple 1-3 is Mn:Ni=3:2, 1:1, 2:3, rerpectively
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Table 2  Specific capacitance of the core-shell (Mn,Cs,
Ni)@C nanoparticles / (F-g™)

v(mV-sh 2 5 10

Sample 1 485.12 448.64 41454
Sample 2 328.31 299.81 282.99
Sample 3 303.57 297.19 281.25

Note: Somple 1-3 is Mn:Ni=3:2, 1:1, 2:3, rerpectively
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Fig. 4 CV curves of samples 1-3 at scanning rates of 2, 5, 10 mV/s(a-c), and DC curves of samples 1-3 at charge and discharge
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Note: Somple 1-3 is Mn:Ni=3:2, 1:1, 2:3, rerpectively
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