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Figure S1. XPS N 1s spectra (a) before the implantation of Cu (TCPP@P25); (b) after the
implantation of Cu (TCPP-Cu@P25).
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Figure S2. XRD pattern for P25 and prepared samples: TCPP@P25 and TCPP-M (M=Co, Ni, Cu)
@P25.

Figure S4. TEM images of (a) P25 and (b) TCPP-Cu@P25 at low magnification.
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Figure S5. Time dependent of CO and CH4 evolution over P25, TCPP@P25, TCPP-Co@P25, TCPP-
Ni@P25 and TCPP-Cu@P25.

—_ 70 4.
%D ] Ay Rate of CO Production =
2 o o |2
S o g
{5 -4 S’
'§ 40 - 18 §
= 1 %
=9
30- 16 =
e | £
< 20 4 Q
) &
= ' B
é 104 2 g
] =
< 0 0 o

1% 5% 7.5% 15%
Quality Fraction of TCPP-Cu

Figure S6. Photocatalytic CO production performance over TCPP-Cu@P25 with different cocatalyst

mass fraction.
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Figure S7. Time course of CO evolution (a) with (black line) and without (red line) L42 filter; (b)
over TCPP-Cu@P25, H>-TCPP ligand and TCPP-Cu complex (the other experimental conditions

were identical to those in Fig. 1d).
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Figure S8. PL spectra over TCPP-Cu@P25 and H,TCPP ligand in the range of porphyrin

fluorescence peak. After coupling with P25, the porphyrin fluorescence peak could not be observed.
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Figure S9. Time dependent of CO yield TCPP-Cu@P25 under different conditions: with CO2 gas
and deionized water (black); with Ar gas and deionized water (red); with CO; gas but without water

(blue), other conditions remain the same with Fig. 1d.

Table S1. Relative quantitative analysis of O 1s in the XPS spectra of TCPP@P25 and TCPP-
Cu@P25 before (B.R.) and after (A.R.) the photoreduction reaction.

O1s B.R. AR.
TCPP@P25 47.16% 49.31%
TCPP-Cu@P25 41.70% 46.54%
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Figure S10. N, adsorption and desorption curves and BET surface areas of P25, TCPP@P25 and
TCPP-M (M=Co, Ni, Cu) @P25.
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Figure S11. Time course of CO yield over TCPP-Cu@P25, Cu@P25 (photodeposited Cu on P25)
and Cu@TCPP/P25 (photodeposited Cu on TCPP@P25).



