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Table S1. The price of feedstocks and products.
	Chemicals
	Price ($/ton)
	Reference

	Feedstocks

	Waste PET
	500
	[1]

	KOH
	850
	[2]

	H2O
	0.22
	[3]

	FA
	400
	[4]

	Products

	TPA
	1260
	[5]

	KDF
	1590
	[3]

	H2
	1900
	[6]


	
The calculation of product yield: The yields of TPA and KDF were calculated based on the isolated products obtained after product separation and drying.
The TPA yield is calculated using the following formula:

The KDF yield is calculated using the following formula:

An estimation of the realistic value flow during this electrochemical process: All calculations were normalized to the processing of 1 ton of PET, and the prices of the feedstocks and products used in this calculation are summarized in Table S1.
Input chemicals costs: The input chemicals considered in this calculation include 1 ton of PET, 1.17 tons of KOH, 10.42 tons of water, and 2.97 tons of formic acid. PET was used as the plastic feedstock, KOH was used for alkaline PET hydrolysis and electrolysis, water was used as the solvent, and formic acid was used for pH adjustment during product recovery. The cost of chemicals employed is approximately calculated: 

Electricity costs: The total cost per ton of PET electrolysis can be calculated as follows:

where Q is the total charge (C), m is the mass of PET (g), F is the Faradaic constant taken as 96485 C/mol, N takes the value 6 since ethylene glycol oxidation to formic acid is a six-electron transfer process, M is the molar mass of PET taken as 192 g/mol, FE is the Faradaic efficiency of formate in PET electrolysis taken as 91% (the obtained lowest value during the electrolysis process).
The current with a capacity factor can be calculated as follows:

where I is the current (A), T is the time of one day taken as 24 h, CF is the capacity factor representing the effective operation time in one day taken as 0.8.
Assuming an electrolysis voltage of 1.4 V (corresponding to the average voltage obtained during galvanostatic electrolysis), the power required to maintain the electrolysis process can be calculated as follows:

Thus, the electricity cost for electrolysis can be calculated by multiplying effective working time during one day and the commercial electricity price.

where P is the power consumption (kW), T is the time of one day taken as 24 h, CF is the capacity factor representing the effective operation time in one day taken as 0.8, and Ct represents the commercial electricity price taken as 0.098 $ per kilowatt-hour in Liaoning Province, China.
Miscellaneous costs: Miscellaneous costs, including capital costs, maintenance costs, installation costs, catalyst depreciation, and operating costs, are estimated at 15% of the total costs incurred thus far:
 

 
Output product income:
During the calculation, at an electrolysis condition of 1.4 V vs. RHE, the Faradaic efficiency of H2 was assumed to be 100%, while the yields of KDF and TPA were 69.8% and 93.5%, respectively. After electrolysis, 1 ton of PET could produce 0.81 ton of TPA, 1.89 tons of KDF, and 0.012 ton of H₂. Therefore, the profit of the products can be calculated according to the following equation:

Therefore, the net profit per ton of PET processed by this electrochemical upcycling strategy can be calculated as follows: 


[image: S1]
Figure S1. The prepared electrode sheet NiCo2O4/NF, Co3O4/NF and NiO/NF.

[image: S2]
Figure S2. SEM images of (a, b) Co3O4/NF and (c, d) NiO/NF.
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Figure S3. XRD patterns of different catalysts on NF, in a powdery form for (a) NiCo2O4, (b) Co3O4, (c) NiO.
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Figure S4. CV curves of (a) NiCo2O4/NF, (b) Co3O4/NF and (c) NiO/NF at different scanning rates from 20 to 120 mV s-1.
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Figure S5. ECSA-normalized LSV curves.
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Figure S6. Product FE and FA production rate of NiCo2O4/NF in 1 mol·L-1 KOH with different EG concentrations.
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Figure S7. 1H NMR spectra of the electrolyte collected after electrolysis over NiCo2O4/NF in 1 mol·L-1 KOH with different EG concentrations.
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Figure S8. Successive chronoamperometric measurements of the (a) NiCo2O4/NF, (b) Co3O4/NF and (c) NiO/NF at potentials from 1.3 to 1.7 V for 2 h.
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Figure S9. Calibration curves of (a) FA and (b) EG based on 1H NMR analyses.
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Figure S10. 1H NMR spectra of the electrolyte collected after 2 h electrolysis over (a) Co3O4/NF (b) NiO/NF after electrolysis at potentials from 1.3 to 1.7 V.
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Figure S11. Product FEs at different potentials over (a) Co3O4/NF and (b) NiO/NF.
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Figure S12. 1H NMR spectra of successive chronoamperometric stability test at 1.5 V by NiCo2O4/NF.
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Figure S13. Post-electrolysis SEM images of NiCo2O4/NF at different magnifications after the 50 h consecutive chronoamperometric EGOR stability test in 1.0 mol·L-1 KOH containing 0.5 mol·L-1 EG at 1.50 V.
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Figure S14. Electrochemical oxidation of PET hydrolysate over NiCo2O4/NF.
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Figure S15. 1H NMR spectra of the electrolyte after electrolysis of PET hydrolysate over NiCo2O4/NF.
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Figure S16. XRD patterns of self-prepared (a) TPA and (b) KDF.

Table S2. Mass loading of NiCo2O4 on Ni foam
	Sample
	Mass of Ni foam
 (mg cm-2)
	Mass of NiCo2O4/NF
 (mg cm-2)
	Mass loading of NiCo2O4 (mg cm-2)

	#1
	35.05
	37.88
	2.83

	#2
	35.75
	38.50
	2.75

	#3
	35.86
	38.63
	2.77

	Average
	/
	/
	2.78



Table S3. Mass loading of Co3O4 on Ni foam
	Sample
	Mass of Ni foam
 (mg cm-2)
	Mass of Co3O4/NF
 (mg cm-2)
	Mass loading of Co3O4 (mg cm-2)

	#1
	34.07
	35.40
	1.33

	#2
	34.38
	35.61
	1.23

	#3
	34.91
	36.21
	1.30

	Average
	/
	/
	1.29



Table S4. Mass loading of NiO on Ni foam
	Sample
	Mass of Ni foam
 (mg cm-2)
	Mass of NiO/NF
 (mg cm-2)
	Mass loading of NiO (mg cm-2)

	#1
	34.55
	37.01
	2.46

	#2
	35.02
	37.43
	2.41

	#3
	34.30
	36.82
	2.52

	Average
	/
	/
	2.46




Table S5. The performance comparison of NiCo2O4/NF with other non-precious metal electrocatalysts that have been reported in EGOR 
	Catalyst
	Electrolyte
	Potential
(vs. RHE)
	Current density
(mA cm-2)
	Reference

	NiCo2O4/NF
	1 mol·L-1 KOH + 0.5 mol·L-1 EG
	1.20
	10
	This work

	
	
	1.37
	100
	

	CoCuOₓ@MXene
	1 mol·L-1 KOH + 0.4 mol·L-1 EG
	1.41
	100
	[7]

	Fe(0.3ωt)-CoPO
	1 mol·L-1 KOH + 1 mol·L-1 EG
	1.426
	100
	[8]

	Ni0.5Ce0.5Co2O4
	1 mol·L-1 KOH + 0.1 mol·L-1 EG
	1.42
	100
	[9]

	FeCo(MOF)@C
	1 mol·L-1 KOH + 0.5 mol·L-1 EG
	1.42
	100
	[10]

	2D-CoNi-PET
	1 mol·L-1 KOH + 0.3 mol·L-1 EG
	1.41
	100
	[11]

	NiCu60s/NF
	1 mol·L-1 KOH + 0.3 mol·L-1 EG
	1.45
	100
	[12]

	NiFe-LDH/NF
	1 mol·L-1 KOH + 0.5 mol·L-1 EG
	1.52
	100
	[13]

	NiSe2
	1 mol·L-1 KOH + 1 mol·L-1 EG
	1.389
	10
	[14]

	Ni3S2@NiFeMn-LDH/NF
	1 mol·L-1 KOH + 1 mol·L-1 EG
	1.29
	10
	[15]

	CoFe-LDH/NF-10
	1 mol·L-1 KOH + 0.1 mol·L-1 EG
	1.44
	10
	[16]

	CoNiB:BO 1:0 500 °C
	1 mol·L-1 KOH + 0.1 mol·L-1 EG
	1.31
	10
	[17]

	NiFeP-FeP
	1 mol·L-1 KOH + 0.5 mol·L-1 EG
	1.43
	10
	[18]

	Ni0.9Mn0.1-LDH
	1 mol·L-1 KOH + 1 mol·L-1 EG
	1.37
	10
	[19]

	FeP/CoP@NC
	1 mol·L-1 KOH + 0.5 mol·L-1 EG
	1.32
	10
	[20]
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