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1. The calculation formula and details of ICP-OES are as follows:
C,(mg/L)x f xV,(mL)x10" _ C,(mg/L)xV,(mL)x107> (1)

C.(mg/kg)= m(g)><1073 m(g)xlof3
C(mg/L)=Cy(mg/L)x f )
W (%) = %xm% 3)

Among them, mo, Vo , Co, f, Ci, Cx and W are quality of sample, constant volume, test solution
element concentration, dilution multiple, element concentration of digestion solution/original
sample solution, sample element concentration and sample element content.

2. The AQEs experiment was performed as follows:

25 mg of PdO/Au-TiO2 was dispersed in 130 mL mixture of ultrapure water and ethylene glycol
(V:V=9:1) and irradiated under a xenon lamp with bandpass filters (A = 365, 400, 500, 550, 600 nm,
irradiation area 0.0044 m?), the calculation formula and details of AQEs are as follows:

N, :t(S)xP(WOm_Z)xS(mZ)xi(m) (4)
e h(Jes)xc(mes™)
AQEs (%) = 3NH4+(m0]<])XNA(mOI_1)XIOO% (5)

Among them, t, P, S, A, h, ¢ and Nx are reaction time, optical power density, irradiation area, the
wavelength of incident light, Planck's constant, the speed of light and Avogadro's constant.
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Fig. S1. The standard XRD cards of TiO2, Au and PdO.
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Fig. S2. FT-IR spectra of TiOz, Au-TiO2, PdO-TiO,, PdO/Au-TiO: and Au/PdO-TiOx.
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Fig. S3. SEM images of pure TiO.
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Fig. S4. TEM of Au/PdO-TiO; catalysts (a), elemental mapping images showing Ti, O, Au, and Pd
elements in the PdO/Au-TiO: (b).
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Fig. S5. The XPS Survey of Au-TiO;, PdO-TiO,, PdO/Au-TiO2 and Au/PdO-TiO: (a), and the
high-resolution XPS spectra of Ti 2p (b).

Table S1. The actual load content of PdO and Au in PdO/Au-TiO; was measured by ICP-OES.

Sample m (g) Vo (mL) | Test elements | Co (mg/L) f Ci (mg/L) | Cx (mg/kg) W
0.0494 10 Au 6.29 10 62.91 12735.04 1.2735
0.0494 10 Pd 4.56 10 45.58 9225.77 0.9226

PdO/Au-TiOz
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Fig. S6. Ammonia nitrogen standard curve.
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Fig. S7. The ammonia yield of PAO/Au-TiO> with N> and Ar atmosphere (a); the ion
chromatographic peaks of NH4" (b).

Table S2. The apparent quantum yields of the PAO/Au-TiO2 composites.
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Fig. S8. Trends of ciprofloxacin (10 mg/L) photocatalytic degradation and first order kinetic
constant fitting diagram of photocatalytic rate of TiO2, Au-TiO2, PdO-TiOz, Au/PdO-TiO2 and

PdO/Au-TiOs.
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Fig. S9. The color difference map of TiO2, Au-TiO,, PdO-TiO;, Au/PdO-TiO; and PdO/Au-TiO,.
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Fig. S10. The nitrogen adsorption and desorption curves (a) and pore size distribution (b) of the
TiOz, Au—TiO2, PdO—TiOz, PdO/Au—Ti02 and AU/PdO—TiO2.
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Fig. S11. XRD patterns of PAO/Au-TiO; after 4 cycles of experiments.
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Fig. S12. Tauc curve of TiO2 (a) and Valence band XPS spectra (b).
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Fig. S13. The effects of electron sacrificial agent (AgNOs) on the photocatalytic nitrogen fixation
activity of PdO/Au-TiO; composites.




