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1. Calculation of TPA Coverage 

One monolayer (ML) is defined as the saturated chemisorbed single layer of TPA on 

the TiO2(110)-(1×1) surface, which is prepared by the annealing of multilayer thick 

TPA film at 400 K for several minutes on the substrate. For depositions of TPA on 

TiO2(110)-(1×2) reconstructed surface, the coverage at each step is calculated through 

the attenuation of Ti 2p signal assuming a simple layer-by-layer growth mode of TPA 

on the surface. According to this growth mode, the attenuation of Ti 2p intensity upon 

the deposition of TPA molecules can be written as 

ln 𝐼0 𝐼⁄ = 𝑡/𝜆, 

where I0 and I is the intensity of Ti 2p signal of the clean and the molecules deposited 

substrate, respectively, t is the film thickness measured with quartz thickness monitor 

and λ is the inelastic mean scattering distance. It can be seen the thickness of TPA is 

proportional to the value of ln(I0/I). Therefore the coverages of TPA can be obtained 

from the Ti 2p XPS data. 

Fig. S1 shows (a) the Ti 2p XPS spectra for the clean TiO2(110)-(1×1) and 400 K 

annealed TPA/TiO2(110)-(1×1) samples, (b) the Ti 2p spectra for the clean 

TiO2(110)-(1×2) and 400 K annealed TPA/TiO2(110)-(1×2) samples, and (c) the Ti 2p 

spectra of TPA/TiO2(110)-(1×2) samples at different deposition thickness. The peak 

intensities and calculation results are summarized in Table S1. It can be seen that the 

coverage value of the annealed sample is somewhat close to half the saturated 

chemisorbed TPA layer on the (1×1) surface, in conformance to the Ti2O3-added 

model for the (1×2) surface.  
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Fig. S1 (a) Ti 2p XPS spectrum of clean 

TiO2(110)-(1x1) substrate and 1 ML TPA 

covered surface that obtained by annealing 

TPA multilayer at 400 K on the (1×1) 

surface. (b) Ti 2p XPS spectrum of clean 

TiO2(110)-(1×2) substrate and the 400 K 

annealed TPA layer on the (1×2) surface. (c) 

Ti 2p evolution with TPA deposited on the 

(1×2) surface. 



Table S1 The coverage estimations from the attenuation of Ti 2p3/2 features for TPA adsorption on 

TiO2(110)-(1×2) reconstructed surface. I0(Ti2p) and I(Ti2p) represent the Ti 2p XPS intensity of 

the clean substrate and the TPA covered sample, respectively. 

 TPA on (1×2) TPA on (1×1)
a
 

Deposition Time /s 10 30 60 120 240 annealed annealed 

I0(Ti2p)/I(Ti2p) 1.08 1.19 1.49 3.46 8.77 1.18 1.4 

ln [I0(Ti2p)/I(Ti2p)] 0.077 0.174 0.399 1.241 2.171 0.163 0.3365 

Coverage /ML  0.23 0.52 1.2 3.7 6.5 0.49 1 

Notes: 

a) This column represents the calculation results of the as defined 1 ML TPA on the (1×1) surface. 

 


