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Fig. S1 Hydrogen gas evolution equipments.
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Fig. S2 XRD patterns of the as-prepared CuzP/Ti0, samples with varying CuzP to (CuzP + TiO,)

mass ratio of (a) 0.125 wt%, (b) 0.5 wt%, (c) 1 wt%, (d) 2 wt%, and (e) 5 wt%.

All the peaks observed can be ascribed to the planes of anatase phase TiO,

(JCPDS-65-5714) and no characteristic diffraction peaks of CuszP were observed.
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Fig. S3 XPS spectrum of C Is for TiO, sample.

Fig. S3 shows the XPS spectrum of C 1s for pure TiO,, the two strong peaks located
at 284.7 and 286.4 are characteristic of C-C (mainly the extensively delocalized
alternant hydrocarbon) and C-O (the oxygen bound species), respectively. The last
peak centered at 288.4 eV can be ascribed to Ti-O-C or O-Ti-C structures, suggesting

that the preparation process of TiO, leading to the carbon doping into its lattice. -



Fig. S4 (A) TEM and (B) HRTEM images of pure TiO, product.
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Fig. S5 (A) TEM and (B) HRTEM images of pure CuzP product.
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Fig. S6 (A, B-E) Elemental mapping of Ti, O, Cu, and P elements in the 0.5 wt% Cu;P/TiO,
product.
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Fig. S7 UV-vis diffuse reflectance spectra (UV-vis DRS) of CuzP sample.
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Fig. S8 UV-vis diffuse reflectance spectra (UV-vis DRS) of CuzP/TiO, samples with varying
CusP loading.

With the increase of CusP contents in the range from 0.125 to 5%, absorbance
intensity of the composite increased in the region of 400-800 nm, meaning its

important influence in photocatalytic activity.



2
]

Equation y=a+bx
B 94 | Weight No Weighting
Residual Sum = 230648.94003 -
4.000- of Squares
=~ Pearson's r 0.99023
< 4 | Adj. R-Square 0.97406
.9 Value Standard Error
5 30004 = Intercept -280.32186 21477846
3 B Slope 1078.29138 87.68294
> <
2000
N -
I
kS '
‘-
< 1000-
=2
o )
E | ]
0- ]
o 1 2 3 4
Irradiation time /h

Fig. S9 Photocatalytic H, evolution measured for 0.5 wt% CusP/TiO, at 350 nm in 10 vol% of

triethanolamine aqueous solution.
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Fig. S10 Comparison of H, evolution activities of 0.5 wt% Cu;P/TiO; (1) with 0.5wt% Pt/TiO,

).
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Fig. S11 XRD patterns of 0.5 wt% Cu;P/TiO, before and after the recycling experiments.
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Fig. S12 (A) BET adsorption-desorption isotherms and (B) BJH pore size distribution curves for
as-prepared TiO, and Cu;P/TiO, samples.

The BET surface areas and porous structures of the as-obtained samples were
analyzed by performing the nitrogen adsorption-desorption isotherms, shown in Fig.
S12. Clearly, the isotherms of all present samples exhibit type V behavior,? indicating
the presence of mesopore may due to the heap up of TiO, NCs. The BET surface
areas of the TiO, (54.98 m? g!), 0.5 wt% Cu3P/TiO; (66.25 m? g!), and 5 wt%
Cu;3P/TiO; (56.71 m? g'!) samples are slightly higher than that of P25 TiO; (~50 m? g

1.4 Fig. S12 shows the BJH pore size distribution of the samples with the pore



volume of TiO,, 0.5 wt% CuzP/Ti0,, and 5 wt% Cu;P/TiO, are 0.12, 0.13 and 0.20
m3 g'!, corresponding to their average pore diameters are 61.4, 62.3, and 62.1 nm,
respectively. The above data illustrate that the distribution of BET surface area, pore
volume and pore size were rather narrower, therefore, it is not the main reason for the

enhanced photocatalytic H,-evolution activity.
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Table S1. The loading weight percentage of CuzP in Cu;P/TiO; hybrid.

Theory values  0.125 wt% 0.5 wt% 1 wt% 2 wt% S wt%

ICP values 0.092 wt% 0.435 wt% 0.917 wt% 1.916 wt% 4.892wt%

Table S2. Values of calculated Ecg and Eyg for TiO; and CusP.

Semiconductor E, (eV) Eyg (eV) Ecg (eV)
TiO, 3.18 2.84 -0.34
Cu,P 1.50 217 0.67

Table S3. Comparison of photocatalytic hydrogen evolution performances for Cu;P/TiO, system

with other promising photocatalysts.

Photocatalyst Light source H, (umol h! g1) Ref.

GO/TiO, 300 Hg 1930 ChemSusChem 2014, 7, 6183
Cu(OH),/TiO, UV-LED (365) 3418 Energy Environ. Sci., 2011, 4, 1364°
Cu/TiO, UV-LED (365) 5104 Nano Lett. 2015, 15, 48537

Au/B-TiO, 300 Xe 2740 ACS Catal. 2014, 4, 14518
Au@TiO,/CdS 300 Xe 1970 ACS Appl. Mater. Interfaces 2013, 5, 8088°
MoS,/RGO/TiO, 350 Xe 2066 J. Am. Chem. Soc. 2012, 134, 65750
Cu,S/TiO; 300 Xe 1430 Chem. Commun. 2015, 51, 13305
CNT/TiO, 200 Hg 2940 Appl. Catal. B Environ. 2015, 179, 57412
CdS/TiO, AM 1.5G filter 436 J. Phys. Chem. C 2014, 118, 23627'3
Ni(OH)»/TiO, UV-LED (365) 3056 J. Phys. Chem. C 2011, 115, 495314
Graphene/TiO, 350 Xe 736 Nanoscale 2011, 3, 3670'5

CusP/TiO, 300 Xe 7940 This work
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