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 Scheme S1. h·λ/c = energy of the visible light photon. P = Phosphorescence emission. IC= 
Internal conversion. ISC = Intersystem crossing from 1(dπ5π*1) to 3(dπ5π*1) . IR= Internal 
relaxation. CT = Charge Transfer. i) Scheme of Jablonski diagram of an isolated Ru(bpy)3

2+. ii) 
Proposed energy diagram scheme of the composite (Ru(bpy)3)Ti-NT when excited with visible 
light and performs the water splitting reaction.[1] 
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Scheme S2.  Reactions that happens during photocatalytic reduction reaction of methyl viologen 
by (Ru(bpy)3)Ti-NTs utilizing visible light. Equation (1) is the photoexcitation of ruthenium 
complex with visible light followed by charge transfer to Ti-NT, equation (2) is the methyl 
viologen reduction reaction with excited form of (Ru(bpy)3)Ti-NTs and equation (3) corresponds 
to the reaction of the oxidant pair with the sacrificial agent tritethanolamine, (TEOA). Images on 
the bottom: on the left, image corresponds to the draw of dication methyl viologen (MV2+)  and a 
photograph of a fresh solution of MV2+ that is yellowish-transparent and on the right, the draw 
and cuvette the blue liquid corresponding to the reduced specie of methyl viologen (MV.+).[2] 

 

 

 

Figure S1. TEM images of titanates nanotubes conditioned at different (i) (H)Ti-NTs, (ii) 
(NaH)Ti-NTs and (iii) (Na)Ti-NTs. 
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Figure S2. Experimental X-Ray diffraction patterns of the trititanate nanotubes samples: (a) 
(H)Ti-NTs, (b) (NaH)Ti-NTs and (c) (Na)Ti-NTs. The pics at 9.6o, 24.4o, 28.3o, and 48.o are relate 
to the titanate nanotubes facets (020), (110), (130) and (200) planes respectively.[3], [4]  𝐀𝐐𝐘 % =  𝒆 · 𝒏 · 𝑵𝑨 · 𝒄 · 𝒉𝑷 · 𝒕 · 𝑺 · 𝝀𝒊𝒏𝒄 · 𝟏𝟎𝟎 

Equation S1. Formula employed for the calculation of the AQY % that derived from AQY % = 
E x R/I that means E electrons, R reaction rate and I incident photon flux (e) number of electros 
needed to produce the molecule, (n) amount of formed H2 in mol/time, (NA) Avogadro number in 
molec/mol, (c) speed of light in m/s, (h) as Planck’s constant in J·s, P power density of the incident 
light in J/s·cm2, (S) is the incident light surface in the reactor in cm2, (t) corresponds to the time 
of reaction in s and λinc as incident light wavelength . 



 

Figure S3. X-ray photoelectron spectrum of same (Ru(bpy)3)Ti-NT sample before (fresh) and 
after (used) overall water splitting photocatalysis 

 

Figure S4. Photoluminiscence spectrum of the phosphorescence of Ru(bpy)3 in red and 
(Ru(bpy)3)Ti-NT  in blue after excitation at 450 nm. Both samples had same absorbance at 450 
nm. 
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