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Effect of Loading Content of Silver on Lithium Storage for TiO, Net-Work
Flexible Film Electrode
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Abstract: A series of silver-modified TiO,flexible film electrodes with hierarchical 3D nano-network structure are
facilely synthesized using hydrothermal method followed via the traditional silver mirror reaction. Successful
deposition of Ag nanoparticles on to the TiO, nanowires surface is confirmed by inductively coupled plasma (ICP)
technique, X-ray diffraction (XRD), scanning electron microscope (SEM) with energy-dispersive X-ray analysis
(EDX) and transmission electron microscopy (TEM). The electrochemical properties of the Ag@TiO, nanowires
were researched in this work. Our results show that the Ag@TiO, nanowires with 4.0% (w/w) silver exhibits a
better rate performance and more excellent reversibility than pristine one. At different current densities of 50,
100, 200, 400, 800 and 1 200 mA -g™', the discharge capacities of the Ag@TiO, electrodes are 261.4, 253.7,
239.5, 216.5, 193.1 and 185.1 mAh -g™, respectively. After 80 cycles at 200 mA -g7, its discharge capacity
retention is 99.8% indicating Ag@TiO,electrodes are potentially useful for LIBs.
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Table 1 Elemental contents (in weight percent) of Ag in the Ag-modified TiO, samples obtained via ICP testing method

Measured results / (pug-mL™)

Calculated results / %(w/w)
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4.0
6.4

Sample
1 0.15
2 0.28
3 0.44
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+Ti
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ISV VIO BT L
2.%Ag
| V
JCPDS:00-001-0562; Anatase, TiO,
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1 1 1 1 1
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20/(°)
K1 AE Ag &1 Ag@TiO, 24 K418 XRD K
Fig.1 XRD patterns of Ag@TiO, nanomaterials
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B 2 TiOy(a)fl Agd.0@TiO, (bYW K SEM Bl J %t R (15 EDX B (1), Ag2.2@ Ti0, (c). Agd.0@TiO,(d) Al
Ag6.4@TiO,(e)HY SEM K
Fig.2 SEM images of (a) TiO,, (b) Ag4.0@TiO,, magnified SEM images of (¢)Ag2.2@ TiO,, (d) Agd.0@TiO, and (e) Agb.4@TiO,;
(f) Corresponding surface EDX spectrum of (b)

%2 EDX WiKFr{% Agd0@TIO, ¥mHPTEAgMTiHNEE
Table 2 Elemental contents (in weight percent) of Ag and Ti in the Ag4.0@TiO, samples obtained via EDX analysis

Element Calculated results / % (w/w)
Ti 56.98
Ag 4.50

3 Agd0@TIO, [ TEM 8] (a, b) HRTEM I8l (¢)1(b) [ 6 B 9 SAED [l (d)
Fig.3 Bright-filed TEM images (a, b) Ag4.0@TiOy; (c) corresponding HRTEM images and (d) SAED pattern from selected area in (b)
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Fig.4 (a) Cycle performances for TiO, and Ag@TiO, electrodes at a current density of 200 mA -¢g™'; (b) Related coulomb efficiency;

(c) Rate capabilities of TiO, and Ag@TiO, electrodes at different current densities
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Fig.5 Charge and discharge curves of (a) TiO, and (b) Agd.0@TiO, electrodes at a current density of 200 mA g™
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Fig.6  CV measurements of (a) TiO, and (b) Agd.0@Ti0, at a scan rate of 0.1 mV-s™; CV measurements of (c) TiO, and

(d) Agd.0@Ti0, at 2 mV -s™
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Fig.7 AC impedance measurements of (a) TiO, and (b) Ag4.0@TiO, electrode at open-circuit potential of ~3.0 V (vs Li/Li%);

(c) Related equivalent electric circuit

® 3 TiO, 1 4.0Ag@TiO, BRFEFEBIELA 3.0 V(vs LVILIHW X RERSH
Table 3 AC impedance parameters of TiO, and Ag4.0@TiO,electrodesopen-circuit potential of ~3.0 V(vs Li/Li*)

Sample R./Q Error / % R./Q Error / %
TiO, 5.60 215.50 3.32
Ag4.0@TiO, 3.21 83.46 2.01

& 4 TiO, M 4.0Ag@TiO, B R i# iT MR & MK BTG H R B PR &
Table 4 Sheet resistances of TiO, and Ag4.0@TiO, electrodes measured by the four-pomt probe testing method

TiO,

Ag4.0@Ti0,

Sheet resistance / (-sq™') 2.575 0x10°

168.92

3 & it

Fe A i AR L A5 B R S B N % T Ag
TRRBCER TiO, W AR AR, e s A il

A@W@%ﬁ%&ﬁﬁ@%%%ﬁ%?&%@%ﬂ
E R e PERE , ZEAT SR HL R EE 1 200 mA -g”!
N, Agd 0@TiO, R I L2554 194.2 mAh-
g B RREERN 71.5%, AN 7R 5w iR
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