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Manganese Dioxide Morphology on Electrochemical
Performance of Ti;C,Ty@MnO, Composites
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(Shaanxi Key Laboratory of Green Preparation and Functionalization for Inorganic Materials, School of Material Science and
Engineering, Shaanxi University of Science and Technology, Xi’an 710021, China)

Abstract: Ti;C,T,@MnO, composites with different morphologies were prepared by liquid-phase coprecipitation and
hydrothermal method using Ti;C,T,@PDA as matrix, KMnO, as manganese source, CTAB or PEG as surfactant. Ef-
fect of MnO, morphology (5-MnO, nanofragments, a-MnQO, nanorods, a-MnO, nanoflowers and a-MnO, nanowires)
on phase structure and electrochemical performance of Ti;C,T, was analyzed by FE-SEM, XRD, Raman, FT-IR, BET,
and electrochemical measurements. The results show that Ti;C,T,@a-MnO, nanowires possesses better comprehensive
electrochemical properties (340.9 F-g™' at 2 mV-s '), nearly 2.5 times higher than using CTAB, and smaller charge
transfer resistance, as well as excellent cycle stability.
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Fig. 1

FE-SEM mages of the samples

(a) Pure Ti3C,T,; (b) TizC, T.@PDA; (¢) Ti;C,Ti@J-MnO, nanofragments; (d) Ti;C, T @a-MnO, nanorods;
(e) Ti;C, T.@a-MnO, nanoflowers; (f) Ti;C,T.@a-MnO, nanowires
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Fig. 2 FE-SEM images (a), TEM images (b) and EDS mappings (c-f) of Ti;C,T,@PDA
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(1) Pure TisC,T,; (2) TisC,T.@PDA; (3) Ti;C,T.@d-MnO, nanofrag-
ments; (4) Ti;C,T.@a-MnO, nanorods; (5) Ti;C,T,@a-MnO, nan-
oflowers; (6) Ti;C, T @a-MnO, nanowires
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Fig. 4 Raman spectra (a), FT-IR spectra (b), Nitrogen sorption isotherms (c) and pore size distributions (d) of samples
(1-black): Pure Ti;C,T,; (2-red) Ti;C,T,@PDA; (3-navy) Ti;C,T,@0J-MnO, nanofragments; (4-purple) Ti;C,T,@0-MnO, nanorods;
(5-green) Ti;C,T,@a-MnO, nanoflowers; (6-blue) Ti;C,T.@a-MnO, nanowires
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Fig. 6 Electrochemical performance of samples
(a) CV curves at 50 mV's™'; (b) GCD curves at 1 A-g™"; (c) Specific capacitances at various scan rates; (d) Nyquist plots;
(e) Equivalent circuit adopted in the simulation of EIS spectra; (f) Cycling stability measured at 3 A-g™'
Pure Ti;C,T, (black); Ti;C,T,@PDA (red); Ti;C,T@J-MnO, nanofragments (navy); Ti;C,T@0a-MnO, nanorods (purple);
Ti;C, T.@0-MnO; nanoflowers (green); Ti;C,T.(@a-MnO, nanowires (blue)
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Table 1 Details of various parameters based Spectroscopy Impedance on the equivalent circuit
derived by fitting Electrochemical (EIS) data of prepared samples

Sample RJQ Cy/uF R./Q ZJ(Q7 s Cy/mF
Ti;C,T, 2.043 12.04 0.4575 0.04459 39.82
Ti;C,T.@PDA 2.397 43.26 0.4671 0.09429 65.16
Ti3C,T,@J-MnO, nanofragments 2.678 187.1 1.333 0.0999 343.5
Ti3C,T,@a-MnO, nanorods 2.989 1.358 0.04104 263.1
Ti3C,T,@a-MnO, nanoflowers 2.304 20.89 1.925 0.001071 65.97
Ti;C, T, @a-MnO, nanowires 2.592 135.3 1.268 0.1547 373.5
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L§/5a8

T L VMR S UV VR B K G T ) & R [
MnO, 3 Ti;C,T.@MnO, HEH#EL, KRG 1
TEXF TisCoT,@MnO, &G PHRE AL 237 1 A o fif
BN . 73 0 DL R 45

1) PDA (.7 )2 7] H 2K MnO, #7459 MnO,, H.
iR MnO, 7E Ti;C, T, /v = LRI ) o Ahi .

2) £ CTAB {EH T, MnO, 135 iR Fr B SR AE
—iEJEsAEERIR; TE PEG 1517 F, MnO, #7% PEG
o TEEAE KON GIKZ

3) MFFHEEA 5 mV-s' I, LLEEHT: ¢
KR TisCoT,@a-MnO, (329.9 F-g y>ghKai Fofk
TisCoT@5-MnO4(246.4 F-g  y>PKAEERIR Ti;CT@
a-Mn05(125.3 F-gh)> Kk ¥ IR Ti:C.Tu@a-MnO,
(116.6 F-g o ZEA LR, 9IKZIR Ti;CoT.@a-MnO,
A MRLR I B R AL 2R T RE, AT R BT
B, BAEBREE N3 Ag  IEHR 100 5 A&
TREFEN 81.6%.
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