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1. Figures:
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Fig. S1. Optical images before and after copper electrodeposition to visualize electric field distribution.
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Fig. S2. 2,4–DCP electrochemical removal during electrolysis under AC and CA flow–mode at current density of 20 mAcm–2 and flow rate of 60 mL min–1.
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Fig. S3.  Variation of pH value after a single–pass electrolysis as a function of current density in the AC mode and CA mode. (AC–A and AC–C indicating pH value for anode surface and cathode surface under AC mode, and CA–A and CA–C indicating pH value for anode surface and cathode surface under CA mode)
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Fig. S4. CV results of 2,4–DCP as a function of pH value.
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Fig. S5. UPLC–Q–TOF–MS results of detected intermediates for 2,4–DCP electrochemical decontamination.
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Fig. S6. Detected peak area of 2,4–DCP and intermediates for (A) AC and (B) CA flow–mode.
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Fig. S7. Determined Ea for (A) electro–reduction and (B) electro–oxidation vs potential based on Marcus theory calculation.
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Fig. S8. Fathead minnow LD50 and bioaccumulation factor analysis for 2,4–DCP and detected intermediates.
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Fig. S9. Removal efficiencies of different chlorinated organic contaminants under CA flow–mode.
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Fig. S10. 2,4–DCP removal efficiency for REM reactor with TCE array of (A) n=1 and (B) n=3 during 20 cycles. The tests were performed at [2,4–DCP]=10 mg L–1, total current of 4 A and flow rate of 60 mL min–1.
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Fig. S11. The current efficiency of 2,4–DCP derived from COD removal under AC and CA operational mode. The tests were performed at [2,4–DCP]=10 mg L–1, total current of 4 A and flow rate of 60 mL min–1.

2. Tables:
Table S1 Specific electrode area normalized removal rate for under AC and CA flow–mode. 

	Flow mode
	Current density (mA cm–2)
	Flow rate (mL min–1)

	
	5
	10
	20
	30
	15
	30
	60
	120

	AC
	0.00069
	0.00183
	0.0034
	0.0049
	0.00372
	0.00586
	0.00486
	0.008377

	CA
	0.05427
	0.05684
	0.05813
	0.0595
	0.03631
	0.04495
	0.05954
	0.07912


Table S2 Calculated Gibbs free energy for chemical reaction.

	Reaction


	△rG0

（kJ mol–1）

	2,4–DCP(+ +(OH +e–  ( (3) +Cl–
	–144.2

	(3) + 2(OH ( (5) + 2H2O
	–96.3

	(5) (– ( (7) + Cl–
	–70.3

	2,4–DCP– + 
e– ( (9) + Cl– 
	–38.8

	(9) (– ( (10) + Cl– 
	–226.1

	(10) (+ + (OH ( (11) 
	–109.3

	(11) (+ + 2(OH ( (7) + 2H2O2
	–96.9


Table S3 Summary of electrochemical oxidation performance in literatures. 

	Pollutants
	Anode
	Volume
	Current density/Adnodic potential
	Energy consumption
	Removal
	Ref

	PFOS

(0.09 mM)
	Ti/TiO2–NTs/Ag2O/PbO2
	90 mL
	30mA cm–2
	
	74.87%

(180 min)
	[1] 

	PFOA

(10 μM)
	Ti4O7 REM
	
	2.9 V
	19.4kWh m−3
	81.8%
	[2] 

	malachite green

(360 mg L–1)
	G/β–PbO2
	100 mL
	4 mA cm–2
	7.4 kWh m−3
	99.8%
	[3] 

	Rhb

(50 mg L−1)
	Ti/RuO2–IrO2
	100 mL
	40 mA cm–2
	9.397 kW h m−3
	61.7%

(90 min)
	[4] 

	Pharmaceuticals
	BDD thin film
	
	0.72–2.72 mA cm–2
	
	300 min

(100%)
	[5]

	Phenol

(0.1 mM)
	BDD
	100 mL
	12 mA cm–2
	8.15 kWh m−3
	95%
	[6]

	100 mg L−1 Glyphosate

(100 mg L−1)
	BDD
	0.6 L
	10 mA cm−2
	
	79% TOC removal
	[7] 

	20 mg L−1 Acid yellow

(20 mg L−1)
	BD–NCD
	150 mL
	10 mA cm−2
	
	100% COD removal
	[8] 

	100 mgL−1 Aspirin
	porous Ti/BDD
	100 mL
	30 mA cm–2
	
	100% COD removal
	[9]

	1 mM Ferulic acid
	BDD
	0.35 L
	30 mA cm–2
	97 kWh m −3
	100% COD removal
	[10] 

	10 mg L–1 2,4–DCP
	TiSO
	3.8 L
	4 A
	1.5 kWh m −3
	99.4% removal

(retention time from 160 s to 20 s)
	This work
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