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Figure S1. Post-cycling (100 charge/discharge cycles) SEM images of a) uncoated TiO2 

nanotube layer, b) 0.2 nm (2 ALD cycles), c) 1 nm (9 ALD cycles), d) 2 nm (18 ALD cycles), 

e) 5 nm (46 ALD cycles), and f) 10 nm (92 ALD cycles) Al2O3 coated TiO2 nanotube layers. 
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Figure S2. Chronoamperometric plots of the a) uncoated, c) 1 nm Al2O3 coated, and e) 2 nm 

Al2O3 coated TiO2 nanotube layers, and the linear fits of the Cottrell plots for the b) uncoated, 

d) 1 nm Al2O3 coated, and f) 2 nm Al2O3 coated TiO2 nanotube layers. 
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The reversible insertion reaction of Li
+
 in anatase TiO2 is given by eqn (1). 

 

                            𝑇𝑖𝑂2  + 𝑥𝐿𝑖+ + 𝑥𝑒−  ↔ 𝐿𝑖𝑥𝑇𝑖𝑂2    for 0 ≤ 𝑥 ≤ 0.5                  (1) 

The chronoamperometric plot was obtained by applying a constant potential of 1.7 V vs. 

Li/Li
+
, which is the potential of the insertion of Li

+
 into the lattice (Figure S2, a, c, e). The 

current observed for the electrochemical reaction at the mass transport limited condition is 

described by the Cottrell equation:
 2

  

𝑗 = 𝑛𝐹𝐶𝐷1/2 
𝜋−1/2 𝑡−1/2 

where n is the number of moles of Li
+
 involved in the redox reaction of Ti

3+
/Ti

4+
 which is 

equal to 0.5 according to Equation (1), F is the Faraday constant, C is the maximum 

concentration of Li
+
 (or Ti

3+
) in the lattice (0.024 mol.cm

-3
 at x = 0.5)

1, 2
, D is the Diffusion 

coefficient of Li
+
 and t is the time (s). 

The Cottrell equation is valid only in the diffusion control region. The diffusion coefficient 

can be estimated by plotting the absolute current density (j) vs. t
-1/2

. Ideally, the plot is a 

straight line when the kinetic is controlled by mass transport. The value of the slope which is 

equal to nFCD
1/2
π

-1/2
 can be determined by the linear fit of the Cottrell plots (Figure S2, b, d, 

f). 
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