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a b s t r a c t

Photocatalytic hydrogen evolution from water splitting is a promising strategy for realizing the vision of

carbon neutrality. Herein, a novel SrTiO3-SrCO3 n-n heterojunction was used for the first time for water

splitting to generate H2. The heterojunction was synthesized by a soft chemical one-pot hydrothermal

method. The SrTiO3-SrCO3 loading with 3 wt% Pt shows the maximum photocatalytic H2 evolution rate of

3.62mmol h−1g−1 under simulated sunlight irradiation, which is 20.1 times higher than that of pristine

SrTiO3. The apparent quantum efficiency of SrTiO3-SrCO3 reaches 21.73% at 313nm, and it shows good

stability during cyclic experiment. The formation of compact SrTiO3-SrCO3 heterojunction with strong

interfacial electronic interaction promotes the transmission and separation of photo-generated carriers.

The results of XPS, PL, PC, EIS and DFT support the mechanism of improving photocatalytic activity based

on carrier dynamics. This work provides a facile and effective method to enhance the activity of SrTiO3-

based heterojunction photocatalysts.

© 2022 Published by Elsevier B.V. on behalf of Chinese Chemical Society and Institute of Materia

Medica, Chinese Academy of Medical Sciences.

With the general recognition of the awareness of carbon neu-

trality, exploring various kinds of approaches to realize the vision

of carbon neutrality has become a global target. The continuous

consumption of fossil fuels has resulted in severe environmental

issues due to the emission of SO2, NOX, CO2 and so on. Thus, it

is highly urgent to develop new energy sources as fossil fuel alter-

natives to alleviate the environmental and energy pressures [1–3].

Solar energy is a kind of abundant and clean energy, while hydro-

gen energy has the characteristics of high energy efficiency ratio,

clean and recyclable. Both of which were considered to be aw-

fully promising new energy [4–9]. Catalytic technologies such as

electrocatalysis and photocatalysis were widely used in environ-

mental and energy fields [10,11]. The technology of water splitting

to generate H2 can transform endless scattered solar energy into

highly intensive hydrogen energy. Besides, it has the advantages

of mass production, environment friendly, low price, stable perfor-

mance, easy to obtain and so on [12–14]. In brief, this technology

is a promising strategy to achieve carbon neutrality.
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In 1972, Fujishima and Honda found that lighting single crys-

tal rutile TiO2 could generate H2 by electrolysis of water, which

opened the prelude to converting solar energy into hydrogen en-

ergy [15]. So far, various semiconductor materials have been used

for water splitting to generate H2, for instance, TiO2, ZnO, SrTiO3,

BiVO4, CdS, MnCdS, Ge3N4, ZnXCd1-XS, g-C3N4 [16–24]. Among

them, emblematic perovskite oxides of SrTiO3 which shows a Gold-

schmidt tolerance factor close to 1 have attracted intensive interest

due to its stable chemical structure and low concentration of lat-

tice imperfection [25–30]. The first demonstration of SrTiO3 loaded

with NiO in photocatalysis was carried out by Domen in 1980 [31].

Recently, Domen’s team reported a modified Al-doped SrTiO3 pho-

tocatalyst used for overall water splitting, and its external quan-

tum efficiency (EQE) was improved to 96% at a wavelength of 350–

360nm. This record high efficiency means that the potential of

SrTiO3 for water splitting to generate H2 is immeasurable [32].

Nevertheless, the majority of the photo-generated charge car-

riers in SrTiO3 recombined before they reached the surface for

chemical reactions. The current modification methods of SrTiO3

mainly included supported deposition cocatalyst, ion doping and

constructing semiconductor composites [33]. Constructing semi-
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conductor heterojunction has been confirmed as an effective way

to accelerate the transmission and separation of photo-generated

carriers for improving photocatalytic efficiency [34,35]. In this re-

gard, a variety of semiconductors, for instance, CdS, TiO2, CdSe,

BiVO4, g-C3N4, rGO, Mo2C, have been coupled with SrTiO3 to form

heterojunction for the research of the water splitting to generate

H2 [36–42]. Nevertheless, most of these heterojunctions were pre-

pared via complex and energy-intensive processes and their photo-

catalytic H2 evolution rates are still low. Photocatalyst synthesized

by facile method can not realize the tight contact in most cases, so

the separation efficiency of photo-generated carriers is low.

The formation of SrCO3 impurity is inevitable during the prepa-

ration process of SrTiO3 by the hydrothermal method. Although

SrCO3 is regarded as a by-product in the synthesis of SrTiO3, SrCO3

was repeatedly compounded with TiO2 as a photocatalyst [43–

45]. Moreover, SrTiO3-SrCO3 heterojunction composite photocata-

lyst has also been reported for photocatalytic removal of NOX, pho-

tocatalytic degradation of methylene blue dye and tetracycline hy-

drochloride, photocatalytic oxidation of methane [46–49]. In this

study, we in-situ synthesized a series of SrTiO3-SrCO3 heterojunc-

tion photocatalyst by a one-pot hydrothermal method. This green

and facile preparation method has the significance of environmen-

tal friendliness [50]. This heterojunction structure with strong in-

terfacial electronic interaction promotes the transmission and sep-

aration of photo-generated carriers. With Pt as co-catalyst, the op-

timized sample of SrTiO3-SrCO3 exhibits an excellent photocat-

alytic H2 evolution rate as high as 3.62mmol h−1g−1, which is 20.1

times higher than that of pristine SrTiO3. In addition, the material

shows excellent long-term illumination stability, which indicates

that the material has great significance in the synthesis of hydro-

gen energy for long-term use. The detailed experimental content is

given in Supporting information.

The crystal structure and phase of the samples are analyzed by

X-ray powder diffraction (XRD). As shown in Fig. S2a (Supporting

information), all the samples show good crystallinity. The diffrac-

tion peaks of the sample washed with acetic acid can all corre-

spond to the SrTiO3 (JCPDS No. 35–0734). And there is no extra

diffraction peak, indicating that the STO is pure phase. With the

change of Sr to Ti molar ratio, new diffraction peaks can be ob-

served in all XSTO-SCO (X represents the molar ratio of Sr to Ti)

samples, and the intensity of these diffraction peaks increases with

the increase of the Sr amount. These emerging diffraction peaks

are attributed to SrCO3 (JCPDS No. 05–0418), indicating that SrCO3

is present in XSTO-SCO. Besides, the positions of all diffraction

peaks are not shifted, indicating that SrCO3 and SrTiO3 are two in-

dependent crystal phases, and no lattice distortion occurs between

them. The characteristic peak strength of the STO decreases to a

certain extent, and the half-peak width increases, indicating that

the crystallinity becomes worse, which may be due to the particle

size of the STO decreasing during the acetic acid washing process.

The main reason for the formation of SrCO3 is that the precur-

sor of Sr can not only react with Ti source to produce SrTiO3, but

also react with CO2 in the air to produce SrCO3 under alkaline con-

ditions, and the more Sr source, the more SrCO3 can be generated.

Therefore, SrTiO3-SrCO3 heterojunction photocatalysts with differ-

ent SrCO3 content can be synthesized by adjusting the molar ratio

of Sr to Ti.

The surface morphologies of the samples are investigated by

scanning electron microscopy (SEM) and the results are shown in

Figs. S3 and S4 (Supporting information). As shown in Figs. S3a

and b, the particle dispersion of the STO is good, while the sur-

face of the STO is relative rough. What is more, the particles show

spherical-like morphology and their sizes are not uniform. There

are small spheres attached to the large ones. Its unique “golf-like”

structure of high-surface area and defect-rich surface can provide

more adsorption sites [51]. As shown in Figs. S3c and d, both

nanospheres and nanorods can be observed for 1.2STO-SCO sam-

ple. According to the XRD results, this can be attributed to the

generated SrCO3. The average diameters of the STO and the 1.2STO-

SCO are 334.5 and 209.6 nm, respectively. This may be due to the

small equivalent grain size of the slender rod-shaped particles in

the laser particle size analyzer [52]. Similarly, smaller particle size

contributes to the enhancement of photocatalytic activity of sam-

ples [53].

To further verify the hypothesis, we performed TEM observation

on the samples. As shown in Figs. S5a-c (Supporting information),

the morphology of the samples observed by TEM is consistent

with SEM results. Bright dots corresponding to the “pits” on golf-

like microspheres could be found [51]. Two different lattice fringes

with d values of 0.277 and 0.352nm can be observed by HRTEM

(Figs. S4d-f), which corresponds to the crystal plane of SrTiO3(110)

and SrCO3(111), respectively. This further proves that both the large

and small spheres are SrTiO3 and the rods are SrCO3. Moreover, the

crystals are closely connected, which indicates that the heterojunc-

tion with close interface can be successfully synthesized by a facile

one-pot hydrothermal method.

The 1.2STO-SCO sample is scanned by SEM-EDS. Figs. S2b-d

(Supporting information) illustrate the element composition on the

sample surface, which are consistent with the theory values, and

the semi-quantitative results are shown in Table S1 (Supporting

information). In Figs. S2e-h (Supporting information), the EDS el-

ement mapping of 1.2STO-SCO displays the homogeneous distribu-

tion of Sr, Ti, O and C elements in the sample.

X-ray photoelectron spectroscopy (XPS) is further used to in-

vestigate the surface chemical states of the STO and 1.2STO-SCO.

Fig. S6 (Supporting information) shows the XPS full-scan spectra

of the samples. Both the surface of samples contained Sr, Ti, O,

C elements, which is consistent with the results of XRD and EDS

characterization. The C 1s peak at 284.8 eV is used as a standard

correction for charge effects in non-conductive samples [54].

The XPS high-resolution spectra of the samples prove the influ-

ence of SrCO3 on the properties of SrTiO3. Fig. 1a shows the Sr 3d

XPS characteristic peaks of the samples. Sr 3d is divided into two

peaks of Sr 3d5/2 and Sr 3d3/2, with an interval of 1.7 eV, indicat-

ing that Sr exists in the form of Sr2+ in the sample [55]. The Sr

3d spectrum of the 1.2STO-SCO is fitted into two peaks, meaning

two forms of Sr2+ are found. The binding energies of 132.84 eV and

134.54 eV belong to SrTiO3, while the binding energies of 133.60 eV

and 135.30 eV are attributed to SrCO3 [48]. Fig. 1b shows the Ti 2p

XPS characteristic peaks of the samples, and Ti 2p is divided into

two peaks, Ti 2p1/2 and Ti 2p3/2, with an interval of 5.7 eV, indi-

cating that Ti exists in the form of Ti4+ [56]. Moreover, the Ti 2p

binding energy of the 1.2STO-SCO moves towards the lower value,

this may be due to the formation of heterojunction between SrTiO3

and SrCO3, and there is a strong chemical bond between them

[57].

To further illustrate the influence of heterojunction, the C 1s

spectra of the samples are analyzed, as shown in Fig. 1c. The in-

troduction of SrCO3 will bring some new C 1s signals, but due

to the small amount, the signal is weak. So, the signal intensity

of the 1.2STO-SCO fluctuates greatly. The C 1s spectra of the STO

is fitted, and the peaks are located at 284.81 eV, 285.99 eV and

288.79 eV, respectively, which are attributed to C–C bond (conduc-

tive adhesive pollution), C–O–C bond (atmospheric pollution) and

O–C=O bond (organic carbonyl), respectively [58]. Three new peaks

are discovered at 283.71 eV, 288.24 eV and 288.85 eV by fitting the

1.2STO-SCO C 1s spectrum, which are attributed to C–Ti–O bond,

C–O–Ti bond and O–C=O bond in SrCO3, respectively [59–62].

The O 1s spectrum of the STO is fitted, as shown in Fig. 1d.

The binding energy peaks are located at 529.72 eV, 531.59 eV and

533.01 eV, respectively, belonging to Sr-O-Ti (the lattice oxygen in

SrTiO3), O–H bond (water molecules on the sample surface) and

2



Y. Deng, S. Shu, N. Fang et al. Chinese Chemical Letters 34 (2023) 107323

Fig. 1. XPS spectra of the STO and 1.2STO-SCO: Sr 3d (a), Ti 2p (b), C 1s (c), O 1s (d).

Fig. 2. (a) Photocatalytic H2 evolution curve of samples. (b) Photocatalytic H2 evolution rate of samples. (c) Cycling runs of the STO and 1.2STO-SCO. (d) Photoluminescence

spectrum of the samples.

O–C=O bond (organic carbonyl), respectively [63,64]. The O 1s

binding energy of the 1.2STO-SCO still moves to the lower value

due to the heterojunction, and a new peak emerges at 532.30 eV,

which belongs to the O–C=O bond in SrCO3 [62]. And the peak of

the carbonyl group is covered by the peak of the carbonate group.

All the above XPS results indicate that there is indeed a strong

chemical bond interaction between SrTiO3 and SrCO3.

All samples are tested for the activity of water splitting to gen-

erate H2 under simulated sunlight irradiation. The specific test

steps are shown in Supporting information. The activity results

are shown in Figs. 2a-c. Pristine SrTiO3 exhibits a low photocat-

alytic H2 evolution rate of only 0.18mmol h−1g−1 due to the wide

band gap and the rapid recombination of photo-generated carri-

ers [65,66]. However, when an applicable amount of SrCO3 is com-

bined with SrTiO3, the photocatalytic H2 evolution rate of the sam-

ples is greatly improved. The order of the rates are as follows:

3.62mmol h−1g−1 (1.2STO-SCO) > 2.93mmol h−1g−1 (1.0STO-SCO)

> 2.36mmol h−1g−1 (1.4STO-SCO) > 1.92mmol h−1g−1 (1.6STO-

SCO) > 1.02mmol h−1g−1 (0.8STO-SCO). The photocatalytic H2

evolution rate of the 1.2STO-SCO is 20.1 times higher than that of

pristine SrTiO3.

As shown in Table S2 (Supporting information), 1.2STO-SCO has

better performance of photocatalytic hydrogen production com-

pared with other SrTiO3 based photocatalysts reported in the liter-

ature. With the increase of the input Sr source, that is, the content

of SrCO3 in the samples increases, the photocatalytic performance

of the samples first increases and then decreases. The possible rea-

son is that an appropriate amount of SrCO3 can form a close het-

erostructure with SrTiO3, thus promoting the effective transmission

and separation of photo-generated carriers. When the load amount

of SrCO3 is low, the heterojunction interface is small, the trans-

mission and separation efficiency of photo-generated carriers are

weak, and the active sites used for hydrogen production reaction

are less. However, when the load amount of SrCO3 is excessive,
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SrCO3 overcovers the surface of SrTiO3, which not only covers the

active sites of SrTiO3, but also becomes the new recombination

center of photo-generated carriers, thus reducing the activity. In

addition, the band gap of SrCO3 is too large. If the SrCO3 is over-

loaded in the sample, its light absorption capacity will be weak-

ened. This indicates that SrTiO3 and proper amount of SrCO3 have

a synergistic effect in the photocatalytic hydrogen production reac-

tion [67].

The apparent quantum efficiency (AQE) of the 1.2STO-SCO is ob-

tained by measuring the amount of hydrogen produced under the

monochromatic light irradiation of 313nm (±5nm). The average

hydrogen production in 1h is 43.69 μmol. As a consequence, the

1.2STO-SCO has a high surface light quantum efficiency of 21.73%.

Moreover, the stability of the STO and 1.2STO-SCO is evaluated

after 4 cycles, with a total testing time of 16h. As shown in Fig.

2c, the photocatalytic H2 evolution amount of the 1.2STO-SCO has

hardly decreased, indicating that it has excellent stability and pho-

tocorrosion resistance. In addition, the photocatalytic H2 evolution

rate of the 1.2STO-SCO in each cycle is significantly higher than

that of the STO, which further indicates that SrCO3 addition con-

tributes to improving the photocatalytic activity of SrTiO3.

The light absorption capacity of the samples is analyzed by

UV–vis diffuse reflectance spectra scanning, as shown in Fig. S7a

(Supporting information). The absorption band edge of all sam-

ples is about 380nm, which appears apparent light absorption

in the ultraviolet region. Compared with pristine SrTiO3, the ab-

sorption band edge of the composite photocatalyst supported by

SrCO3 has a slight blue shift. This is due to that the band gap of

SrCO3 is larger than that of SrTiO3, hence, the presence of SrCO3

in the samples will weaken the light absorption capacity of pris-

tine SrTiO3 [68,69].

In addition, the Tauc plot is obtained by the conversion of UV–

vis DRS to estimate the band gap values of the samples, as shown

in Fig. S7b (Supporting information). The estimated band gap (Eg)

values of the STO and 1.2STO-SCO are 3.28 eV and 3.34 eV, respec-

tively, which are consistent with the results of the absorption band

edge and the values in the literature [41,68]. The band gap of the

1.2STO-SCO is slightly larger than that of the STO, indicating that

the presence of SrCO3 is not conducive to the light absorption.

Thus, the band gap is not the critical factor affecting the photo-

catalytic activity of the composite photocatalyst [46].

The process of photo-generated carrier transmission, separation

and recombination of the samples are analyzed by photolumines-

cence spectra at the excitation wavelength of 325nm. The signal

intensity in PL is the fluorescence generated by electron transition

and then carrier recombination in the sample, so the peak inten-

sity of PL can reflect the separation efficiency of carriers [70]. As

shown in Fig. 2d, the PL signal of the 1.2STO-SCO is much weaker

than that of the STO, in other words, the addition of SrCO3 can

greatly quench the fluorescence emission effect of SrTiO3 [71].

SrCO3 has a wide band gap, so it cannot be excited by light

and cannot produce electrons. But the separation efficiency of

photo-generated carrier of composite photocatalyst is improved.

The composite photocatalyst with strong interfacial electronic in-

teraction has excellent photocatalytic performance [72]. In conclu-

sion, the results of UV–vis DRS and PL indicate that in the pho-

tocatalytic hydrogen production reaction, the formation of SrTiO3-

SrCO3 heterojunction mainly breaks through the limitations of dy-

namics rather than thermodynamics.

The photocatalytic hydrogen production process of the compos-

ite photocatalyst is further analyzed by photochemical tests, in-

cluding the photocurrent density curve (PC) and electrochemical

impedance spectroscopy (EIS).

Fig. 3a shows the change curve of the photocurrent density

with time of the samples in 0.5mol/L Na2SO4 solution under cyclic

simulation of sunlight irradiation. The signal in PC is generated by

the transfer of photo-generated electrons from the sample to the

conductive glass, so the peak intensity of PC can measure the car-

rier concentration of the sample under illumination [73]. The pho-

tocurrent density of the 1.2STO-SCO (∼1.31 μA/cm2) is significantly

higher than that of the STO (∼0.35 μA/cm2). The former is about

3.74 times higher than the latter. This indicates that under illumi-

nation, SrCO3 can effectively transfer the photo-generated carriers

of SrTiO3, so it can be separated effectively.

The variation of the 1.2STO-SCO relative to the STO’s internal re-

sistance is further investigated by electrochemical impedance spec-

troscopy (EIS), as shown in Fig. 3b. The analysis of Nyquist elec-

trochemical impedance spectra shows that the arc radius of the

1.2STO-SCO fitting curve is smaller than that of STO, which indi-

cates that the charge transfer becomes easier. Therefore, the sep-

aration of photo-generated carriers is easier in 1.2STO-SCO. This

means that the recombination of SrCO3 will reduce the electron

transfer resistance between SrTiO3 and the interface, thus, acceler-

ating the transmission and separation of photo-generated carriers.

The final EIS fitting results are shown in Table S3 (Supporting in-

formation).

The excellent photocatalytic hydrogen production performance

of the 1.2STO-SCO is further explained by Mott-Schottky (M-S)

curves test at 1 kHz, 2 kHz and 3kHz, respectively. The results are

illustrated in Figs. 3c and d. The slope values of the fitting curve

of the STO and 1.2STO-SCO are positive. It means that SrTiO3 has

the characteristics of n-type semiconductor. According to the litera-

ture, SrCO3 is a n-type semiconductor too. So it can be judged that

SrTiO3-SrCO3 is "n-n" type semiconductor heterojunction [74,75].

The flat band potential (EFB) of the STO and 1.2STO-SCO are

−1.41 eV and −1.31 eV (vs. Ag/AgCl), respectively, and are about

−1.21 eV and −1.11 eV (vs. NHE). According to Eqs. 1 and 2, the

conduction band potentials (ECB) of the STO and 1.2STO-SCO are

−1.31 eV and −1.21 eV (vs. NHE), respectively. The valence band po-

tential (EVB) of the STO and 1.2STO-SCO are 1.97 eV and 2.13 eV (vs.

NHE), respectively, where Eg are obtained by UV–vis DRS [76–78].

Finally, the positions of valence conduction bands of the STO and

1.2STO-SCO are shown in Table S4 (Supporting information).

ECB = EFB −0.1 eV (1)

EVB = ECB − Eg (2)

In order to quantitatively study the effect of the molar ratio

of SrCO3 to SrTiO3 on the activity of the samples, we prepared

two more groups of samples with different Sr to Ti ratios, named

1.1STO-SCO and 1.5STO-SCO. XPS was carried out to analyze the el-

ement content. As shown in Figs. S8a-g (Supporting information),

the characteristic peaks of Sr 3d XPS are fitted. According to the

peak areas of the sub peaks, the ratio of two forms of Sr2+ is

calculated, and the molar ratio of SrCO3 and SrTiO3 on the sam-

ple surface is determined quantitatively. The SrCO3 content on the

surface of the samples is linearly fitted with the photocatalytic H2

evolution rate of the sample. The fitting result is shown in Fig. S8h

(Supporting information), with R2 =0.99, indicating good linearity.

It can be concluded that the content of SrCO3 in the sample is the

critical factor to determine the photocatalytic hydrogen production

activity of the sample. The photocatalytic H2 evolution rate of the

sample first increase and then decrease with the increase content

of SrCO3 in the sample. The content of SrCO3 in the 1.2STO-SCO is

15.50% and the photocatalytic H2 evolution rate of this sample is

the highest.

The composition in the bulk phase of the samples is analyzed

by inductively coupled plasma optical emission spectrometer (ICP-

OES). Fig. S9a (Supporting information) shows the molar ratio of

Sr to Ti. As shown in Fig. S9b (Supporting information), we found

that with the increase content of SrCO3, the photocatalytic hydro-
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Fig. 3. The change curve of the photocurrent density with time of the STO and 1.2STO-SCO (a). Nyquist electrochemical impedance spectra of the STO and 1.2STO-SCO (b).

Mott-Schottky plots of the STO (c) and 1.2STO-SCO (d).

Fig. 4. The isosurface map of charge density differences for SrTiO3/SrCO3 (a), planar averaged charge density difference (b). Electron transfer mechanism of SrTiO3/SrCO3

heterojunction for photocatalytic H2 production (c).

gen production activity of the sample first increased and then de-

creased, but the fitting linearity is poor. The SrCO3 content in the

samples is shown in Table S5 (Supporting information). Compared

with the Sr 3d fitting results in XPS, it is further confirmed that the

hydrogen production reaction is carried out on the surface rather

than in the bulk phase.

In order to further confirm the interfacial electronic interaction

of the SrTiO3/SrCO3 heterojunction, we calculated its variation of

electronic density.

�ρ =ρ(SrTiO3/SrCO3) - ρ(SrCO3) - ρ(SrTiO3) (3)

In Eq. 3, ρ(SrTiO3/SrCO3) is the electron density of the

SrTiO3/SrCO3 heterojunction, while ρ(SrTiO3) and ρ(SrCO3) are the

unperturbed electron densities of the SrTiO3 (110) and SrCO3 (111),

respectively. As shown in Fig. 4a, the isosurface value is 0.003 e/Å3.

The cyan and yellow regions represent the electron depletion and

accumulation, respectively. The Sr, Ti, C and O atoms are repre-

sented as green, blue, brown and red, respectively. A strong region

of charge accumulation is found on the SrCO3, and the region of

charge depletion is found on the Sr, Ti and O atoms of SrTiO3. Fig.

4b plots the planar averaged charge density. The increase and de-

crease of the value represent electron accumulation and depletion,

respectively. In conclusion, the electrons transfer from the SrTiO3

to SrCO3. So this heterojunction has strong interfacial electronic in-

teraction, which is driven by the band arrangement [79].

Based on the above analysis, a feasible photocatalytic mech-

anism for the SrCO3-SrTiO3 heterojunction photocatalyst is illus-

trated in Fig. 4c. Under simulated sunlight irradiation, SrTiO3 is ex-

cited by light to produce photo-generated electrons and holes. Re-

grettably, the photo-generated carriers produced by pristine SrTiO3

are easy to recombine, resulting in its low photocatalytic activity.

Therefore, in this study, we coupled SrTiO3 and SrCO3 to form the

type II heterojunction with a tight structure. Based on the internal

electric field at the interface, the electrons are rapidly transferred

from SrTiO3 at the high conductivity band to SrCO3 at the low con-

ductivity band. And then the electrons immediately transferred to

Pt particles to reduce H+ and generate H2 [80,81]. At the same

time, the holes react with TEOA in solution rapidly in the valence

band of SrTiO3, thus promoting the transmission and separation of

photo-generated carriers in space, and finally enhancing the pho-

tocatalytic activity of the catalyst.

In summary, a novel SrTiO3-SrCO3 heterojunction photocatalyst

with strong interfacial electronic interaction was synthesized by a

facile one-pot hydrothermal method. The photocatalytic H2 evolu-

tion rate of the 1.2STO-SCO is as high as 3.62mmol h−1g−1, which
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is 20.1 times higher than that of pristine SrTiO3. The apparent

quantum efficiency of the 1.2STO-SCO is as high as 21.73%, and it

is stable under long-term irradiation. Through various characteri-

zation, it has been confirmed that SrTiO3 and SrCO3 can contact

closely with each other to form heterojunction, thus promoting the

transmission and separation of photo-generated carriers. Therefore,

more photo-generated electrons involved in the production of H2,

and the photocatalytic activity of SrTiO3 can be improved. This

work contributes to the design and preparation of more SrTiO3-

based heterojunction photocatalysts for water splitting to generate

H2.
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