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Figure S1. The real photograph of the solar-driven TiO2-NWAs‖C-NCAs PEC flow-through cell.
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Figure S2. The operating schematic drawing of the solar-driven TiO2-NWAs‖C-NCAs PEC flow-through cell.
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Figure S3. The real photograph of the electrodes, including Ti foam, TiO2-NWAs and C-NCAs.
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Figure S4. The microtopography and elements distribution of TiO2-NWAs.
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Figure S5. The microtopography and elements distribution of C-NCAs.
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Figure S6. The XRD patterns of the TiO2-NWAs and C-NCAs.
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Figure S7. The relationship between local electric field intensity and nanotip curvature, and the effect of local electric field intensity on reaction energy barrier for (a) TiO2-NWAs and (b) C-NCAs.
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Figure S8. The OH−/H+-O2 consumed swiftly around the high curvature nanotip, inducing a steady stream of OH−/H+-O2 extraction from bulk phase and thus enabling high turnover.
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Figure S9. The microfields, including electric field, temperature field, and concentration field, on high curvature nanotip surface.
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Figure S10. The effective diffuse reflection of incident light in the array cluster and the ultrafast vectorial charge transfer along the axial direction.
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Figure S11. (a) TiO2-NWAs was more attractive in terms of photoelectrocatalytic activity and stability compared to some other mature photoanodes; (b) Fermi level of TiO2-NWAs was relatively high.
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Figure S12. The contact Angle tests of TiO2-NWAs and C-NCAs.
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Figure S13. The CV curves for ORR of C-NCAs in different conditions.
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Figure S14. The RDE and Koutecky-Levuch (K-L) plots of C-NCAs.
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Figure S15. The 2e− ORR reactivity and durability of C-NCAs was distinctly superior to that of other commonly used ORR cathode materials.
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Figure S16. The open-circuit voltage and short-circuit density of the unbiased solar-driven TiO2-NWAs‖C-NCAs PEC cell.
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Figure S17. The integrated TiO2-NWAs‖C-NCAs PEC system resulted in a larger and stabler photocurrent and smaller impedance than the utilization of two half-cells.
[image: image18.jpg]



Figure S18. The LSCM maps for showing the spatiotemporal distribution of •OH in different regions of solar-driven TiO2-NWAs‖C-NCAs PEC flow-through cell as the reaction time goes on.
[image: image19.png]- < ~ o
AN ~ o (@]
O (W) uonesuasuod HOe

v
[4
N
[4
O
-~ X 1~ 9

© (NW) uolesuasuod HOe

Atmosphere

- < ~ S
(Q\| — (@) o
T (W) uonesuasuod HOe

ZUO/UIUW O

ZUO/UI/W G|

AIO/UIW/TW G/°0

=
(Q\ -~ o o
o (Nw) uonenusouod HOe

Flow velocity

Conductivity




Figure S19. The critical influential factors on generated •OH concentration.
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Figure S20. The quenching experiments of ROS in the solar-driven TiO2-NWAs‖C-NCAs PEC flow-through cell.
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Figure S21. (a) The spatiotemporal distributions of pollutants and ROS; (b) The reaction pathway in different regions.
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Figure S22. The schematic diagrams of different catalytic systems.
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Figure S23. The conversion relationships between retention time and flow velocity.
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Figure S24. The proposed degradation pathway of NOR.
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Figure S25. The biotoxicity prediction of NOR and its degraded intermediates by QSAR analyses; (a) the LC50 of fathead minnow and (b) the LD50 of oral rat.
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Figure S26. The ball-and-stick models of various emerging contaminants.
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Figure S27. The schematic diagram and real picture for the self-designed column continuous-flow PEC reactor with the solar-driven TiO2-NWAs‖C-NCAs PEC cell as the core.
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Figure S28. The removal rates of NOR in river water and lake water using solar-driven TiO2-NWAs‖C-NCAs PEC flow-through cell.
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Figure S29. (a‒b) The SEM images of fresh and used TiO2-NWAs; (c‒d) The SEM images of fresh and used C-NCAs
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Figure S30. (a‒b) The DRS and LSV curves of fresh and used TiO2-NWAs; (c‒d) The CV curves and 2e− ORR performances of fresh and used C-NCAs.
Table S1. Some other photocatalytic and photoelectrocatalytic techniques for NOR degradation.
	Number
	System
	Pollutant
	Removal rate
	Reference

	1
	g-C3N4/Bi8(CrO4)O11, PC
	NOR, 5 mg/L
	78%, 45 min, 50 mL
	Chinese Journal of Catalysis 43 (2022) 2569–2580

	2
	BaTiO3/TiO2, PC
	NOR, 10 mg/L
	92%, 60 min, 50 mL
	Separation and Purification Technology 308 (2023) 122928

	3
	InOOH, PC
	NOR, 10 mg/L
	99%, 180 min, 100 mL
	Chemical Engineering Journal 382 (2020) 122770

	4
	BiVO4@LDHs, PC
	NOR, 10 mg/L
	96%, 90 min, 50 mL
	Applied Clay Science 219 (2022) 106435

	5
	GCNQDs/Ni5P4, PC
	NOR, 10 mg/L
	91%, 120 min, 100 mL
	Separation and Purification Technology 282 (2022) 120107

	6
	Bi2Sn2O7/PDIH, PC
	NOR, 10 mg/L
	99%, 75 min, 50 mL
	Journal of Hazardous Materials 436 (2022) 129317

	7
	N-ZnO/g-C3N4, PC
	NOR, 10 mg/L
	98%, 90 min, 100 mL
	Chemical Engineering Journal 430 (2022) 132652

	8
	Ag3PO4/BiVO4, PEC
	NOR, 5 mg/L
	99%, 85 min, 100 mL
	Journal of Catalysis 360 (2018) 240–249

	9
	BiVO4/WO3, PEC
	NOR, 10 mg/L
	70%, 120 min, 100 mL
	Journal of Alloys and Compounds 787 (2019) 284e294

	10
	MoS2@C/CC, PEC
	NOR, 2 mg/L
	98%, 30 min, 50 mL
	Chemical Engineering Journal 452 (2023) 139591

	11
	Ag3PO4/CNTs, PEC
	NOR, 5 mg/L
	97%, 60 min, 100 mL
	Chemical Engineering Journal 429 (2022) 132092

	12
	AgInS2/TiO2, PEC
	NOR, 20 mg/L
	91%, 150 min, 100 mL
	Molecular Catalysis 442 (2017) 97–106

	13
	TiO2-NWAs‖C-NCAs, PEC
	NOR, 10 µM
	99%,

6.0 mL/min 
	This work
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