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Fig.S1 Temperature changes in a slurry photocatalytic reactor under full spectrum irradiation.
The top and bottom interfaces of the slurry photocatalytic reactor have similar temperatures due to the ease of photon penetration into the solution and the simultaneous photothermal conversion. In addition, the loss of a large number of photons as well as the heating of a large amount of solution leads to a loss of heat, resulting in a decrease in the reaction temperature. However, the increased photothermal interaction of the carbon substrate of TiO2/MXene could not compensate for the huge heat loss.
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Fig.S2 Temperature changes in a slurry photocatalytic reactor under UV spectral irradiation.
The temperature variation of the slurry reactor in the UV light was significantly reduced in comparison with the full spectrum. Also, the close proximity of the solution surface to the bottom surface temperature again proves that the slurry photocatalytic reactor is a complete heating of the whole solution, which tends to trigger excessive heat loss.
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Fig.S3 Temperature response of TiO2/MXene-MF at different interfaces under UV spectroscopy.
The temperatures in the UV spectrum are significantly lower than in the full spectrum and there is a clear constant yield between the different sectors, which also suggests the existence of a temperature gradient between the interfaces. In addition, the temperature difference between the interfaces will contribute to the transfer of matter, also confirming that the presence of interfaces will reduce heat loss.
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Fig.S4 Temperature response of TiO2/MXene-CMF in the UV spectrum.
The CMF substrate extends the absorption of the spectrum and also increases the light absorption. The photothermal temperature response can be completed in a very short time even under UV spectral irradiation, and at the same time it has an efficient photothermal conversion effect.
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Fig.S5 Quality change of TiO2/MXene-CMF in different working conditions.
There was a significant increase in mass change after replacing the MF substrate with a CMF substrate. And the mass change in the full spectrum was greater than that in the UV spectrum, and the mass change in seawater was greater than that in pure water.
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Fig.S6 Tauc spectra of TiO2/MXene.
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Fig.S7 Mott-Schottky spectra of TiO2/MXene.
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Fig.S8 EIS spectra of TiO2/MXene.
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Fig.S9 XRD pattern of TiO2/MXene.
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Fig.S10 C-element XPS spectra of TiO2/MXene.
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Fig.S11 1H NMR spectra of the reaction solution.
[image: ]
Fig.S12 CO2 reduction rate with different substrate loadings.
First, the CO2 reduction performance of TiO2-MXene/MF and TiO2-MXene/CMF was comparatively tested. As shown in Fig.S12, MF as well as CMF did not exhibit catalytic performance even with a contactless photocatalytic reactor. Therefore, loading the catalyst is the key to achieve the catalytic performance. Finally, the catalytic rates of TiO2-MXene/MF and TiO2-MXene/CMF were 161.3 umol g-1 h-1 and 680.7 umol g-1 h-1, respectively, when pure water was employed as the reactant. The comparison of the two revealed that stronger photothermal effect leads to better photocatalytic performance, i.e., good utilization of photothermal heat helps to inhibit the photogenerated electron-hole pair complexation. Therefore, improving the efficiency of the utilization of photothermal conversion is also one of the important paths to enhance photocatalysis.
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