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Tab. S1 XRF analysis results of Zn/Ti molar ratio of sample. 

 
 

Tab. S2 Zeta potential of HTO before and after the H2O2 pretreatment. 

Sample Zn/Ti molar ratio 

Zn-HTO 0.51:1.73 

Product after heat-treatment of Zn-HTO 0.51:1.73 

Zn-H2O2-HTO 1.07:1.73 

Product after heat-treatment Zn-H2O2-HTO 1.07:1.73 

Sample Zeta potential (mV) 

HTO 
-581 mV (ethanol system) 

-26.3 mV (water system) 

H2O2-HTO 
-3.31X104  mV (ethanol system) 

-41.9 (water system) 



Raw data of Zeta potentials (HTO in water system) 



 
Raw data of Zeta potentials (HTO in ethanol system) 



 

Raw data of Zeta potentials (H2O2-HTO in water system) 



 

Raw data of Zeta potentials (H2O2-HTO in ethanol system) 
 
 

Tab. S3 All of literature reports about the discharge capacity of Zn2Ti3O8. 

Material Synthesis method microstructure 

Specific 

capacity 

(mA h g-1) 

Current 

density 

Active 

material: 

Acetylene 

black: 

PVDF 

References 

Zn2Ti3O8 

H2O2 assisted 

ion-exchange and 

heat treatment 

Nanoarchitecture 

with porous 

network structure 

423 

(100 cycles) 

408 

(1000 cycles) 

100mAh g-1 

 1Ah g-1 
7:2:1 This work  

Zn2Ti3O8 
Ion-exchange and 

heat treatment 
Nanowires 

400 

(50 cycles) 
100mAh g-1 5:4:1 

Hong Z et 

al1 

Zn2Ti3O8 molten-salt method Nanoparticles  246 100mAh g-1 8:1:1  Wang J et 
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Fig. S1 TG-DSC curves of Zn-H2O2-HTO sample. 

 
 

 

Fig. S2 XRD pattern of product after the heat-treatment of Zn-HTO at 600 °C 
 

(450 cycles) al2 

Zn2Ti3O8 
Ion-exchange and 

template method 
Hollow spheres 

186.2 

(300 cycles) 
100mAh g-1 7:2:1 

Liao W et 

al3 



 
Fig. S3 Experimental XRD patterns (solid lines) and calculated patterns (dotted red line) of products 
after the heat-treatment of Zn-H2O2-HTO (a) and Zn-HTO (b) at 600 °C. The vertical marks indicate 
the position of Bragg peaks, and the bottom line shows the differences between the observed and 
calculated intensities. The calculated compositions are also shown. 
 
 

 
Fig. S4 FE-SEM images, TEM images and SAED pattern of HTO (a,d), H2O2-HTO (b,e) and 
Zn-H2O2-HTO (c,f). 



 
Fig. S5 Nitrogen adsorption/desorption isotherms of Zn2Ti3O8 obtained at 600, 700 and 800 °C 

 
 
 

 
 

Fig. S6 EDS elemental mapping images of products after the heat-treatment of Zn-H2O2-HTO (a) and 
Zn-HTO (b) at 600 °C. 

 
 
 



 
 

Fig. S7 SAED patterns and HRTEM images of products after the heat-treatment of Zn-H2O2-HTO at 
700 (a,b) and 800 °C (c,d). 

 
 

 
Fig. S8 The cyclic voltammograms (CVs) of products after the heat-treatment of Zn-H2O2-HTO at 600 

(a), 700 (b) and 800 °C (c). 

Fig. S8 present the cyclic voltammetry of Zn2Ti3O8 electrodes obtained at 600, 700 and 800 °C, 

which was carried out at room temperature in the range of 0.01–3.0 V at a scan rate of 0.1mV s-1. It is 

found that The Zn2Ti3O8 electrodes obtained at different temperature show similar CV curves. A 

cathodic peak appears at 0.56V in the first cycle is attributed to the formation of solid electrolyte 

interface film at first cycle (this peak is not observed during following cycles). A pair of redox peaks 

located at about 1.54/1.33 V is related to Ti4+/Ti3+ redox couple, implying that the lithium-ion 

intercalation/deintercalation into/out of the electrodes is reversible. And a cathodic peak found at 0.3 V 

during the second and third cycles might result from multiple restoration of Ti4+[3-5].  
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Fig. S9 (a)rate capability from 100 to 5000 mA g−1, (b)cycling performance of Zn2Ti3O8/TiO2 at 100 
mA g−1, (c)voltage profiles under 100 mA g−1; (d) cyclic voltammograms. 

H2O2-HTO-600: TiO2 obtained by heat treating H2O2-HTO at 600 °C 
Zn-HTO-600: Zn2Ti3O8/TiO2 obtained by heat treating Zn2+ ion-exchanged HTO sample at 600 °C 

ZTO-600: Zn2Ti3O8 nanoarchitecture obtained at 600 °C 
 

Fig. S9a shows the rate performance of H2O2-HTO-600, Zn-HTO-600 and ZTO-600. The 

H2O2-HTO-600 electrode represents the worst performance among three electrodes. At the current 

density of 100 mA g-1, ZTO-600 displays the capacity of 406 mAh g-1 while Zn-HTO-600 shows the 

capacity of 221 mAh g-1. The capacities of ZTO-600 and Zn-HTO-600 are 368 and 189 mAh g-1 at a 

current density of 100 mA g-1. When the current density increases to 1A g-1, they show the capacity of 

273 and 121 mAh g-1. While the current density is returned to 100m A g-1, ZTO-600 exhibits a higher 

capacity of 439 mAh g-1 compared with that of Zn-HTO-600 (236 mAh g-1). It is found that ZTO-600 

electrode shows more excellent rate performance that that of Zn-HTO-600 electrode, which is due to 

the larger specific surface area and its porous network structure, meaning the more effective contact 

areas of active materials, conductive additives, and shorter lithium ion diffusion paths. 



The cycle performances of Zn-HTO-600 and ZTO-600 are shown in Fig. S9b. Zn-HTO-600 

displays a lower capacity of 100 mAh g-1 at the first few cycles and maintains no change after 100 

cycles. ZTO-600 shows a discharge capacity of 599 mAh g-1 while Zn-HTO-600 exhibits a discharge 

capacity of 396 mAh g-1at first cycles. After few cycles, the capacities of ZTO-600 and Zn2Ti3O8/TiO2 

at 600 °C are 381 and 216 mAh g-1 respectively. The capacities of them nearly remain unchanged after 

100 cycles. It is believed that ZTO-600 has a better cycle performance and good cycle stability. 

Fig. S9c presents the first charge/discharge profiles of Zn-HTO-600 at different cycles under the 

current density of 100 mA g-1 tested for 100 cycles. The initial discharge and charge capacities are 396 

and 195 mAh g-1, the discharge capacity decreases to 220 mAh g-1 at the second cycle, and keeps 

unchanged in the following cycles with the coulombic efficiencies of almost 100%. Although 

Zn-HTO-600 has good cycle stability, the capacity is still low. 

Cyclic voltammogram (CV) of Zn-HTO-600 is displayed in Fig S9d. A cathodic peak appears at 

0.6V in the first cycle is attributed to the formation of solid electrolyte interface film at first cycle. A 

pair of redox peaks located at about 2.1/1.6 V is related to Ti4+/Ti3+ redox couple of TiO2 in 

Zn-HTO-600. The peaks at 2.1 and 1.6 V belonging to TiO2 are not observed in Zn2Ti3O8 at 600 °C 

which may be due to the lower content and weak crystallinity of TiO2 in the sample. And a pair of 

redox peaks at about 1.54/1.33 V corresponds to Ti4+/Ti3+ redox couple of Zn2Ti3O8 in Zn-HTO-600. 

The cathodic peak found at 0.3 V during the second and third cycles might result from multiple 

restoration of Ti4+. 

 



 
 

Fig. S10 The ex-situ XRD patterns of the electrode materials before and after tested for 1000 cycles. 
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