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Table S1	LCA of MOFs and MXenes: A chronological literature review focused on study scope, system boundaries, scale, functional unit (FU) and key findings.
	
	Author and Year
	Study Scope
	System Boundaries
	Scale and functional unit
	Key Findings 

	1.
	Grande et al. (2017) [25]
	To assess the environmental impacts of CPO-27-Ni MOF production and optimizing a methodology for eco-design of MOF materials for CCS technologies
	Cradle-to-gate 
	Lab-scale (scale-up framework)
FU: 1 kg of CPO-27-Ni MOF powder 
	CPO-27-Ni synthesis impact dominated by solvent use; switching to water-based synthesis reduced GHG emissions from 1136.2 to 12.3 kg CO₂ eq., and significantly lowered freshwater toxicity and resource depletion.

	2.
	Garcia-Palacin et al. (2020) [65]
	Eco-balance methodology applied to ZIF-8 nanoparticle synthesis from recycled mother liquors, evaluating different deprotonators, washing steps, and drying procedures.
	Cradle-to-gate
	Lab-scale (synthesis of ZIF-8 nanocrystals).
	Recycling mother liquors reduced solvent use for washing, improving environmental impacts. Using NH₄OH as a deprotonator had lower environmental impacts than NaOH.

	3.
	Hu et al. (2021) [31]
	Assessing the overall environmental impact of approximately 50 diverse MOFs for post-combustion CCS  and comparing them to  MEA scrubbing technology.
	Cradle-to-gate for CCS process, comprising MOF production (precursors, solvents, electricity) and MOF use (CO2 separation, MOF regeneration, CO2 compression). Includes solvent and metal recycling.
	Lab-scale (scale-up framework).
FU: 1 t CO2


	Solvent type and quantity are major contributors to MOF environmental impacts, particularly EUP. Organic solvents like DMF and DMA exhibit high EUP, often exceeding that of MEA, even with high recycling rates. Enhancing solvent recycling and selecting greener alternatives are essential for improving MOF sustainability. Five MOFs were identified as more environmentally favourable than MEA.

	4.
	Ntouros et al. (2021) [29]
	Environmental performance assessment of five different synthetic routes of ZIF-8 nanomaterials, investigating different solvents and synthetic steps.
	Cradle-to-gate 
	Lab-scale (scale-up)
FU: 1 kg of produced ZIF-8 powder.
	DMF and MeOH contributed over 85% of environmental impacts as solvents/washing agents. Electricity (up to 13%) was another hotspot, especially with fossil-based energy. De-ionized water showed minimal impact (<2%).

	5.
	Pioquinto-García et al. (2021) [30]
	Environmental assessment of MOF DUT-4 synthesis, evaluating the effect of different solvents. The main application was siloxane removal for biogas purification (Not included in the LCA).
	Cradle-to-gate
	Lab-scale including mixing, synthesis, cleaning, solvent exchange, and drying.
FU: 1 g of DUT-4
	Solvothermal synthesis showed the highest environmental impacts due to organic  solvents (DMF, DCM, hexane) used in synthesis, washing, and solvent exchange. Chemical reagent production accounted for 79.1–91.1% of total environmental damage.

	6.
	Mohamed and Bicer (2022) [28]
	Computational screening to select and evaluate MOFs as nitrogen fixation photocatalysts, integrating LCA to quantify and compare materials from an environmental perspective.
	Cradle-to-gate
	Lab-scale
FU: 1 g of MOF material.
	Environmental burden ranked as Fe₂Cl₂(BBTA) > Zn₂(mDOBDC) > Fe₂(mDOBDC) > Ni-BTP, mainly due to solvent use. Fe₂Cl₂(BBTA) had the highest impact due to more chemical steps and solvent consumption. Reducing solvent use and incorporating waste materials (e.g., plastics) can significantly lower impacts.

	7.
	Carvalho et al. (2022) [37]
	Environmental-economic assessment comparing Na-ion coin cells with Ti1Al1TiC1.85 MXene as anode material (SIB) with Li-ion batteries (LIBs).
	Cradle-to-gate
	Lab-scale for Na-ion battery, compared to industrial LIBs. FU: 1 kWh of battery capacity.
	SIBs have lower environmental performance than LIBs when compared by energy density, due to lower efficiency. By mass, SIBs are promising alternatives, using fewer critical raw materials, but they still consume more natural resources over their life cycle, even at industrial scale.

	8.
	Yang et al. (2022) [60]
	To evaluate the environmental impacts of synthesizing vanadium-based MOFs (MIL-47) on CNT fibres from gasification waste for Zn-ion batteries, and to identify process hotspots and improvements for a sustainable, closed-loop battery fabrication route.
	Cradle-to-gate 

	Lab-scale
FU: 1.0 kg fibre-shaped ZIBs.
	Fabrication of w-MIL-47@CNT cathodes was the main environmental hotspot, dominating 13 of 17 impact categories. Methanol recovery, replacing Argon with N₂, and reducing the amounts of NH₄Cl significantly lowered impacts.

	9.
	Rico-Barragán et al. (2023) [55]
	To develop a cleaner synthesis route for MIL-101(Cr) by evaluating its environmental (via LCA), technical (adsorption performance), and economic feasibility, aiming to optimize MOF production for toluene capture in a sustainable framework.
	Cradle-to-gate
	Lab-scale
FU: 1 g of MIL-101(Cr).
	The major impacts were driven by DMF and chromium nitrate use. DMF also raised synthesis costs by 30–35%. A cleaner MIL-101(Cr) synthesis using PET and no DMF, reduced environmental impacts by 64% and was 34% more cost-effective.

	10.
	Dadashi Firouzjaei et al. (2023) [34]
	Assessing the cumulative energy demand (CED) and environmental impacts of lab-scale synthesis of Ti3C2Tx MXene, with a focus on its application for electromagnetic interference (EMI) shielding.
	Cradle-to-gate 
	Two lab-scale sizes: small (19.2 g per batch, g-Ti3C2Tx) and large (800 g per batch, kg-Ti3C2Tx). 
	Producing 1 kg of Ti3C2Tx MXene required ~1/9 the energy of lab-scale (g-level) production, showing strong scale-up benefits. However, MXene production still had much higher energy demand than Al or Cu foil (CED: 17.364 vs 0.517 and 1.131 GJ-eq). Titanium was the main contributor (~75%) to environmental impact, followed by Al and LiCl. Reducing equipment energy use, synthesis time, and switching to renewables are key to improving sustainability.

	11.
	De Miranda et al. (2023) [56]
	Comparing hydrothermal production of MIL-53(Al) with different reaction times and proposing a more sustainable synthesis route including Al recovery and solvent volume reduction.  The main goal was separation and COCNT capture (not included in the LCA).
	Cradle-to-gate
	Lab-scale
FU: 1 kg of MIL-53(Al).

	Reducing reaction time from 72h to 24h lowered electricity consumption by 66.7%. Additional measures—Al recovery and reduced solvent volume—led to major environmental improvements: MD (−77.1%), FET (−70.4%), PM (−65%), CC (−44.7%), and HT (−43.3%).

	12.
	Escobar-Hernandez et al. (2023) [58]
	Studying the sustainability of MOF technology through potential industrial production at large scale, specifically a comparative LCA of four different ZIF-67 synthesis routes (solvothermal vs. reactive extrusion).
	Cradle-to-grave 
	Lab-scale (scale-up framework)

FU: 1 kg ZIF-67
	Reactive extrusion synthesis was found to be several orders of magnitude (∼3−5) lower than the traditional solvothermal reaction in terms of environmental and health impacts. Solvents (methanol, DMF, and TEA) were significant contributors to environmental impacts in solvothermal synthesis.

	13.
	Chang et al. (2024) [59]
	Comparing the production cost and LCA of MIL-100(Fe)-ore synthesized from iron ore concentrates with traditional MIL-100(Fe) produced from elemental iron and iron salts.
	Cradle-to-gate
	Lab-scale
FU: 1 mg of produced MIL-100(Fe) powder.
	Synthesis of MIL-100(Fe) with iron ore concentrates greatly reduced the synthesis cost and reduced the environmental impacts compared to the traditional method. 

	14.
	Dutta et al. (2024) [24]
	LCA of 10 industrially produced and widely explored MOFs across 18 diverse environmental impact categories, comparing different synthetic methods of each MOF.
	Cradle-to-gate 
	lab-scale (scale-up framework)
FU: 1 kg of MOF
	The washing step is a major contributor to MOF environmental impacts due to high organic solvent use, often accounting for 80–90% of total impact. Organic solvents outweigh other factors like energy use and chemical toxicity. Minimizing or replacing them with greener alternatives (e.g., water) is strongly recommended for improving sustainability. Mechanochemical synthesis shows lower impacts but still requires solvent optimization.

	15.
	Ghaedi et al. (2024) [61]
	LCA and cost analysis of biochar (BC), UiO-67, and UBC (UiO-67/biochar) composites with varying MOF-to-biochar ratios.
	Cradle-to-gate
	Lab-scale
FU: 1 kg MOF, MOF/biochar composites
	Pure UiO-67 had the highest cost (67.58 $/kg) and CO₂ emissions (195.41 kg CO₂-eq/kg) compared to biochar (0.4 $/kg, 0.32 kg CO₂-eq/kg). Increasing MOF content in composites raised both cost and emissions. The optimal MOF-to-composite ratio for sorption with minimal cost and emissions was 61–62%.

	16.
	Hansen et al. (2024) [26] 
	Applied the SSbD framework on Ti3C2Tx MXenes, including a prospective LCA.
	Cradle-to-gate
	Prospective LCA to assess impacts at future large-scale production.
FU: 1 kg of Ti3C2Tx powder.
	Ti powder production is a major environmental hotspot due to the energy-intensive Kroll process. Using more sustainable Ti sources and increasing recycled content are key to reducing impacts. Switching to low-carbon electricity has a smaller but still positive effect.


	17.
	Mohtar et al. (2024) [66]
	Evaluating the carbon footprint of preserving cinematographic and photographic films using MIL-100(Fe). LCA of the new MOF-based solution compared to the classical method.
	Cradle-to-grave
	Lab-scale
FU: 1 package unit stored for 100 years under five different scenarios.
	LCA results indicated a reduction of the carbon footprint related to movie film preservation by approximately 50% when considering the current EU energy mix, and about 40% considering the 2030 EU energy mix, when using MIL-100(Fe).

	18.
	Tao and Brander (2024) [32]
	Consequential LCA (CLCA) of coal-fired power generation in the US, comparing MEA-based and Mg-MOF-74-based carbon capture. Aims to address gaps in full life cycle, systemic effects in plants, and comparative reduction potential.
	Cradle-to-grave for the full system.
	Lab-scale (scale-up framework)
FU: 1 kg of Mg-MOF-74
	Carbon capture greatly reduces emissions from coal power (e.g., 779.5 to 50.1 Mt CO2e for MEA; 61.1 Mt CO2e for Mg-MOF-74 by 2050). MOF-74 shows higher environmental impacts than MEA due to the emissions associated with solvent use and washing stage and to a lesser extent, the ligand preparation. Metal and energy contributions are minor. Variations in adsorption and degradation affect results by 4–6%.

	19.
	Ungureanu et al. (2024) [36]
	Systematic LCA comparison among seven different synthetic pathways of the same Ti3C2Tx MXene, differing in MAX phase precursors, etching, and delamination procedures.
	Cradle-to-gate


	Lab-scale 
FU: 1 g Ti3C2Tx MXene
	The earliest reported Ti3C2Tx synthesis had the lowest environmental impact across all categories. In contrast, newer methods the highest impacts, mainly due to high electricity use during etching and delamination and MAX phase production. Using alternative MAX phase raw materials (e.g., from recycled materials) could reduce impacts by up to 30%.

	20.
	Zu et al. (2024) [40]
	To assess the environmental impact of using cathodic polarization to enhance the stability and reusability of Ti3C2Tx MXene catalysts in Fenton-like water purification, aiming to support the development of efficient and sustainable advanced oxidation processes.
	Cradle-to-gate 
	Lab-scale
FU: Removal of 1 μmol contaminant (i.e., carbamazepine).
	Ti3C2 hydrogel catalysts had the highest environmental impact in one-off systems (>99% normalized impact). Reusing MXene is critical to reducing environmental burden in Fenton-like reactions. Extending Ti3C2 lifespan further lowers environmental impacts.

	21.
	Wang et al. (2025) [33]
	Systematically evaluating the environmental impacts of MOF-74 series adsorbents (Co-MOF-74, Mg-MOF-74, Ni-MOF-74, Zn-MOF-74) in CO2 capture and comparing results with MEA-based chemical absorption technology.
	Cradle-to-gate for the whole system
Cradle-to-grave for MOF, 
considering raw material extraction, manufacturing, use, recycling, and disposal. 


	Large-scale commercial application.
FU: 1 t of CO2 captured
	Mg-MOF-74 had the highest environmental impact among four adsorbents, with Zn-MOF-74 performing best (average impacts 40% lower). DMF used in synthesis contributed up to 80% of impacts. Heat-related GWP stemmed mainly from energy use in carbon capture. MOF yield and CO2 capture energy were key uncertainty factors. Ni-MOF-74 showed high uncertainty due to ethanol use.

	22.
	Jia et al. (2025) [27]
	Assessing the environmental impacts of different preparation methods for ZIF-8 hydrogen-selective membranes to identify the most environmentally friendly method.
	Cradle-to-gate

	Lab-scale
FU: 1 cm² membrane
	The second repair growth method for ZIF-8 membranes showed the lowest environmental impact across all categories, due to low energy use and room-temperature processing, outperforming seed growth, plasma-assisted, and sol-gel methods.


	23.
	Zu et al. (2025) [39]
	To quantify the environmental impacts of reductant-driven Fenton-like advanced oxidation processes compared to conventional systems, and to identify how reductant choice and system design influence sustainability in water purification technologies.
	Cradle-to-gate
	Lab-scale synthesis for MoS2 and MXene. 
FU: Reduction of 2 μM CBZ concentration by one order of magnitude in 100 mL wastewater using the proposed AOPs.
	Reductant-driven Fenton-like systems showed varied environmental impacts. Hydroxylamine and ascorbic acid reduced impacts compared to Fe/PMS, while MoS2 and MXene increased them due to energy- and chemical-intensive synthesis. MoS2 had the highest impact, mainly from MoO2. MXene had moderate impact, which dropped further with renewable energy and sludge regeneration. 

	24.
	Srivastava et al. (2025) 
	NiMoSe/Ti3C2Tx@CC electrocatalysts for hydrogen evolution reaction (HER) in acidic media.
	Cradle-to-gate 
	Lab-scale
FU: 1 mg cm−2 loading of electrocatalysts.
	The electrocatalyst showed high environmental impacts in categories such as global warming potential, acidification, and resource use (fossil and metals). 

	25.
	Meng et al. (2025) [67]
	To evaluate the environmental impacts of piezo-photocatalytic BM-1 heterojunctions for selective 1O2 generation and pretreatment of antibiotic wastewater.
	Not specified (assumed cradle-to-gate)
	Lab-scale, with discussion of industrial scale-up potential.
FU: 4.5 ton of 5ppm ofloxacin (OFX) wastewater.
	The BM-1 heterojunction exhibited significantly lower environmental impacts than MIL-88A(Fe) and V-BiOIO3 across both preparation and application stages, likely due to its superior piezo-photocatalytic activity. Its lower energy demand and elimination of H₂O₂ transport enhance sustainability. The system shows strong potential for scalable, eco-friendly antibiotic wastewater pretreatment.

	26.
	Wu et al. (2025) [57]
	To evaluate the industrial-scale potential of using ZIF-8 biochar (ZB) as an adsorbent for the selective recovery of precious metals, by conducting LCA alongside testing two different remediation methods.
	Not specified (assumed cradle-to-gate)
	Lab-scale
FU: the input and output data required to treat 1 kg of pure water
	The LCA results for MOFs were not detailed.


Table S2	Methodological approaches for LCA across the reviewed studies
	
	Author and Year
	Software
	Database
	Method
	Impact Categories covered

	1.
	Grande et al. (2017) [1]
	Simapro
	Ecoinvent
	ILCD
	CC, PMFP, FEP, FETP, and RD (mineral, fossil and renewable).

	2.
	Garcia-Palacin et al. (2020) [2]
	-
	-
	Eco-balance
	-

	3.
	Hu et al. (2021) [3]
	-
	Ecoinvent
	TRACI
	10 midpoint1

	4.
	Ntouros et al. (2021) [4]
	Simapro
	Ecoinvent
	ReCipe
	18 midpoint2, 3 endpoint3

	5.
	Pioquinto-García et al. (2021) [5]
	Simapro
	Ecoinvent
	ReCiPe
	CC, FD, PM

	6.
	Mohamed and Bicer (2022) [6]
	GaBi
	Nuss and Eckelman
	ReCipe
	GW, ED, AP, FEP

	7.
	Carvalho et al. (2022) [7]
	Simapro
	Ecoinvent
	EF
	16 midpoint4

	8.
	Yang et al. (2022) [8]
	GaBi
	Ecoinvent 
	ReCiPe
	18 midpoint (without LU)

	9.
	Rico-Barragán et al. (2023) [9]
	Simapro
	Ecoinvent
	ReCiPe
	Midpoint (focused on CC, FD, MD, PM and HT) and endpoint3

	10.
	Dadashi Firouzjaei et al. (2023) [10]
	openLCA
	Ecoinvent
	TRACI, CED
	10 midpoint1

	11.
	De Miranda et al. (2023) [11]
	Umberto
	Ecoinvent
	ReCiPe
	18 mindpoint2

	12.
	Escobar-Hernandez et al. (2023) [12]
	openLCA
	Agrylife, Ecoinvent, and ILCD
	TRACI
	10 midpoint1

	13.
	Chang et al. (2024) [13]
	-
	Ecoinvent
	ReCiPe
	18 midpoint2

	14.
	Dutta et al. (2024) [14]
	openLCA
	Ecoinvent
	ReCiPe
	18 midpoint2

	15.
	Ghaedi et al. (2024) [15]
	-
	-
	-
	Climate Change

	16.
	Hansen et al. (2024) [16] 
	openLCA
	Ecoinvent
	EF
	16 midpoint (focused on GW, FE, AP, OD, WU, MR)

	17.
	Mohtar et al. (2024) [17]
	-
	-
	-
	GWP (carbon footprint)

	18.
	Tao and Brander (2024) [18]
	-
	Ecoinvent
	ReCiPe
	GWP

	19.
	Ungureanu et al. (2024) [19]
	Simapro
	Ecoinvent
	ReCiPe
	18 midpoint2 and 3 endpoint3

	20.
	Zu et al. (2024) [20]
	-
	Ecoinvent
	ReCiPe, CED
	3 endpoint3

	21.
	Wang et al. (2025) [21]
	-
	Ecoinvent
	ReCipe
	AP, EUP, ME, GWP, OD, HT, FE

	22.
	Jia et al. (2025) [22]
	-
	Ecoinvent
	ReCiPe
	12 midpoint: GWP, FDP, FETP, FEP, HTP, METP, MEP, ODP, PMFP, POFP, TAP, and TETP

	23.
	Zu et al. (2025) [23]
	Simapro
	Ecoinvent
	ReCiPe, CED
	18 midpoint2 and 3 endpoint3

	24.
	Srivastava et al. (2025) 
	GaBi
	Thinkstep
	EF
	AP, GWP, FEP, HTC, PM, RU-F, RU-MM, WU

	25.
	Meng et al. (2025) [24]
	-
	-
	ReCiPe
	18 midpoint2

	26.
	Wu et al. (2025) [25]
	openLCA
	Ecoinvent
	ReCiPe
	FETP, FEP, GWP, HTNC, MEP, MRS, WC


1TRACI midpoint indicators: OD, GWP, Smog, AP, EP, HTC, HTNC, RE, ETP, FD
2ReCiPe midpoint indicators: GWP, ODP, IR, OF-HH, OF-TE, PMFP, IR, TAP, FEP, MEP, TETP, METP, HTC, HTNC, LU, MRS, FRS, WU
3Recipe endpoint indicators: human health, ecosystems, and resources
4EF midpoint indicators: AP, CC, FETP, PM, MEP, FEP, TEP, HTC, HTNC, IR, LU, OD, POF, RU-F, RU-MM

Table S3	  LCA of MOFs case studies identified within the 26 studies reviewed.
	MOF
	Method
	metal salt
	ligand
	reaction solvent
	washing/
exchange
	main conditions
	Experimental reference
	LCA reference

	CPO-27-Ni
	[bookmark: _Hlk199532115]Solvothermal
	Ni(NO3)2·6H2O
	DHTA
	DMF-EtOH-H2O
	MeOH
	110°C, 70 h
	-
	Grande et al. [1]

	CPO-27-Ni
	Solvothermal
	Ni(OAc)2·4H2O
	DHTA
	THF-H2O
	H2O
	110°C, 70 h
	-
	Grande et al. [1]

	CPO-27-Ni
	Solvothermal
	Ni(OAc)2·4H2O
	DHTA
	H2O
	H2O, THF
	110°C, 70 h
	-
	Grande et al. [1]

	CPO-27-Ni
	Solvothermal
	Ni(OAc)2·4H2O
	DHTA
	H2O
	H2O
	110°C, 70 h
	-
	Grande et al. [1]

	ZIF-8
	RT
	[bookmark: _Hlk202257454]Zn(NO3)2·6H2O
	MeIM
	MeOH
	MeOH
	RT, 30 min
	-
	García-Palacín et al [2]

	ZIF-8
	RT
	Zn(NO3)2·6H2O
	MeIM
	H2O
	MeOH
	RT, 24 h; 80°C, 14  h
	Şahin et al. [26]
	Ntouros et al. [4]

	ZiF-8
	RT
	Zn(NO3)2·6H2O
	MeIM
	H2O
	MeOH
	RT, 24 h; 40°C, 24 h
	Kida et al. [27]
	Ntouros et al. [4]

	ZIF-8
	solvothermal
	Zn(NO3)2·6H2O
	MeIM
	DMF
	DMF
	140oC, 24 h
	Lee et al. [28]
	Ntouros et al. [4]

	ZIF-8
	solvothermal
	Zn(NO3)2·6H2O
	MeIM
	MeOH
	MeOH
	RT, 24 h
	Lee et al. [28]
	Ntouros et al. [4]

	ZIF-8
	-
	Zn(NO3)2·4H2O
	MeIM
	MeOH
	MeOH
	60oC, 1 h
	Tsai et al. [29]
	Ntouros et al. [4]

	SIFSIX-3-Cu
	RT
	CuSiF6
	PZ
	MeOH
	MeOH
	RT, 24 h
	Shekhah et al. [30]
	Hu et al. [3]

	SIFSIX-3-Zn
	RT
	ZnSiF6
	PZ
	MeOH
	-
	RT, 3 days
	Forrest et al. [31]
	Hu et al. [3]

	YANBAR01
	solvothermal
	Co(NO3)2·6H2O
	FM
	DMF
	-
	100°C, 48 h
	Li et al. [32]
	Hu et al. [3]

	NIHBEM
	RT
	Fe(ClO4)2·6H2O
	FM
	MeOH
	MeOH
	RT, 7 days
	Wang et al. [33]
	Hu et al. [3]

	REJVOS
	solvothermal
	Mg(NO3)2·6H2O
	FM
	DMF
	-
	100°C, 40 h
	Rood et al. [34]
	Hu et al. [3]

	ATIBOU01
	solvothermal
	Mn(NO3)2·6H2O
	FM
	DMF
	-
	100 °C, 24 h
	Li et al. [32]
	Hu et al. [3]

	XOBXIW
	-
	Ni(NO3)2·6H2O
	FM
	H2O
	-
	-
	-
	Hu et al. [3]*

	TEVZIE
	RT
	Zn(NO3)2·6H2O
	FM
	MeOH-TEA
	MeOH
	RT, 3 days
	Wang et al. [35]
	Hu et al. [3]

	ZIF-2
	solvothermal
	Zn(NO3)2·6H2O
	IM
	DMF
	
	85 °C, 3 days
	Park et al. [36]
	Hu et al. [3]

	ZIF-6
	solvothermal
	Zn(NO3)2·6H2O
	IM
	DMF
	
	85 °C, 3 days
	Park et al. [36]
	Hu et al. [3]

	ZIF-90
	solvothermal
	Zn(NO3)2·6H2O
	2-FIM
	DMF
	
	18 h, 100°C
	Morris et al. [37]
	Hu et al. [3]

	ZIF-77
	solvothermal
	Zn(NO3)2·6H2O
	2-nIM
	DMF
	
	72 h, 100 °C
	Banerjee et al. [38]
	Hu et al. [3]

	CEYPUT
	RT
	Co(NO3)2·6H2O
	IN
	DMF
	-
	RT
	Li et al. [39]
	Hu et al. [3]

	CAXXEG
	Solvothermal 
	Ni(AcO)2·6H2O
	IN
	EtOH-H2O
	EtOH
	140°C, 96 h
	Chen et al. [40]
	Hu et al. [3]

	HOGSIG
	solvothermal
	Ni(NO3)2·6H2O
	IN
	EtOH, urea, H2O
	-
	140°C, 2 days
	Hu et al. [41]
	Hu et al. [3]

	NOCKUM
	solvothermal
	Ca(NO3)2·4H2O
	BDC
	DEF
	-
	110°C, 4 days
	Williams et al. [42]
	Hu et al. [3]

	MOXDIN01
	solvothermal
	CoCl2
	BDC
	DMF-MeOH
	-
	160°C, 2 days
	Luo et al. [43]
	Hu et al. [3]

	KIFJUF
	solvothermal
	Mg(NO3)2·6H2O
	BDC
	DMA
	-
	120°C, 18 h
	Davies et al. [44]
	Hu et al. [3]

	FIJDIM02
	
	Mn(NO3)2·6H2O
	BDC
	DEF
	-
	102°C, 3 days
	Poulsen et al. [45]
	Hu et al. [3]

	XISVUR
	reflux
	ZnO
	BDC
	DMSO
	-
	Reflux, 4 h
	Zevaco et al. [46]
	Hu et al. [3]

	IRMOF-1
	solvothermal
	Zn(NO3)2·6H2O
	BDC
	DEF
	-
	85-105°C
	Eddaudi et al. [47]
	Hu et al. [3]

	IRMOF-6
	solvothermal
	Zn(NO3)2·6H2O
	BDC
	DEF
	-
	85-105°C
	Eddaudi et al. [47]
	Hu et al. [3]

	IRMOF-7
	solvothermal
	Zn(NO3)2·6H2O
	BDC
	DEF
	-
	85-105°C
	Eddaudi et al. [47]
	Hu et al. [3]

	ZAZBUZ
	-
	CuCl2·6H2O
	BDC
	DMF
	-
	-
	-
	Hu et al. [3]*

	REDROI
	solvothermal
	Zn(NO3)2·6H2O
	BDC
	DMF
	-
	80°C, 1 day
	Liao et al. [47]
	Hu et al. [3]

	DAXNOG
	solvothermal
	Zn(NO3)2·6H2O
	BDC
	DMF
	-
	108°C, 4 days
	Clausen et al. [48]
	Hu et al. [3]

	CIFJAE
	solvothermal
	Mn(NO3)2
	BDC
	DMA
	-
	90°C, 75 h
	Yang et al. [49]
	Hu et al. [3]

	MOF-74-Co
	solvothermal
	Co(NO3)2·6H2O
	DHTA
	DMF-EtOH- H2O
	-
	120°C, 18 h
	Kapelewski et al. [50]
	Hu et al. [3]

	MOF-74-Mg
	solvothermal
	Mg(NO3)2·6H2O
	DHTA
	DMF-EtOH- H2O
	-
	120°C, 8 h
	Kapelewski et al. [50]
	Hu et al. [3]

	MOF-74-Ni
	solvothermal
	Ni(NO3)2·6H2O
	DHTA
	DMF-EtOH- H2O
	-
	120°C, 18 h
	Kapelewski et al. [50]
	Hu et al. [3]

	MOF-74-Zn
	
	Ni(NO3)2·6H2O
	DHTA
	DMF-EtOH- H2O
	-
	-
	-
	Hu et al. [3]*

	TECTUS
	solvothermal
	Ca(NO3)2·4H2O
	BTC
	DMF-H2O
	-
	85°C, 48 h
	Mallick et al.[51]
	Hu et al. [3]

	CIFMEL
	solvothermal
	CoCl2·6H2O
	BTC
	DMF
	-
	120 °C, 2 days
	Li et al. [52]
	Hu et al. [3]

	XAVQIU01
	solvothermal
	CoCl2·6H2O
	BTC
	DMSO
	-
	160 °C, 3 days
	Luo et al. [53]
	Hu et al. [3]

	CuBTC
CuHKUST-1
	solvothermal
	Cu(NO3)2·2.5H2O
	BTC
	DMF-EtOH- H2O
	-
	70°C, 24 h
	Song et al. [54]
	Hu et al. [3]

	XEKCAT01
	
	Mg(NO3)2·6H2O
	BTC
	DMF
	EtOH
	127°C, 3 days
	Łuczyńska-Szymczak [55]
	Hu et al. [3]

	CADPII
	
	ZnCl2
	BTC
	H2O
	H2O
	170°C, 5 days
	Fu et al. [56]
	Hu et al. [3]

	XOHLEM
	
	Zn(NO3)2·6H2O
	BTC
	[EMI]Br
	
	160°C, 5 days
	Xu et al. [57]
	Hu et al. [3]

	XIHSEN
	
	Co(NO3)2·6H2O
	NDC
	DMF-EtOH
	DMF-EtOH
	105°C, 3 days
	Kim et al. [58]
	Hu et al. [3]

	ISUCUV
	
	FeCl2·4H2O
	NDC
	DMF
	-
	160°C, 72 h
	Wang et al. [59]
	Hu et al. [3]

	LEVNOQ
	
	Mg(NO3)2·6H2O
	NDC
	DMF
	-
	100°C, 24 h
	[bookmark: _Hlk200452791]Senkovska et al. [60]
	Hu et al. [3]

	LIXWAR01
	
	Mn(NO3)2
	NDC
	DMF
	-
	110°C, 48h
	Senkovska et al. [60]
	Hu et al. [3]

	QAQSAD
	
	Zn(NO3)2·6H2O
	NDC
	DMF-MeOH
	-
	120°C, 67 h
	Yang et al. [49]
	Hu et al. [3]

	SUJNUH
	RT
	CuSO4·5H2O
	NDC
	KOH, H2O
	-
	RT, 48 h
	Kanoo et al .[61]
	Hu et al. [3]

	RIHJUO
	
	Co(NO3)2·6H2O
	BZT
	Acetonitrile-H2O
	-
	150 °C, 5 days
	Zhang et al. [62]
	Hu et al. [3]

	LETROT
	
	Zn(NO3)2·6H2O
	BZT
	DMF-H2O
	-
	140°C, 3 days
	Xiao et al. [63]
	Hu et al.[3]

	PURQEZ
	
	Zn(NO3)2
	BZT
	MeOH-NaOH- H2O
	-
	RT
	Zeng et al. [64]
	Hu et al.[3]

	DUT-4
	Solvothermal
	Al(NO3)3·9H2O
	NDC
	DMF
	DMF
	120°C, 24 h
	-
	Pioquinto-García et al. [5]

	DUT-4
	Solvothermal
	Al(NO3)3·9H2O
	NDC
	DMF/DCM
	DMF-DCM
	120°C, 24 h
	-
	Pioquinto-García et al. [5]

	DUT-4
	Solvothermal
	Al(NO3)3·9H2O
	NDC
	DMF/DCM-H
	DMF-DCM-H
	120°C, 24 h
	-
	Pioquinto-García et al. [5]

	DUT-4
	Hydrothermal
	Al(NO3)3·9H2O
	NDC
	H2O/H2O
	H2O
	120°C, 24 h
	-
	Pioquinto-García et al. [5]

	ZIF-67
	Solvothermal
	Co(NO3)2·6H2O
	MeIM
	MeOH
	MeOH
	-
	-
	Escobar-Hernandez et al. [65]

	ZIF-67
	Solvothermal
	Co(NO3)2·6H2O
	MeIM
	DMF
	DMF
	-
	-
	Escobar-Hernandezet al. [65]

	ZIF-67
	Solvothermal
	Co(NO3)2·6H2O
	MeIM
	TEA
	TEA
	-
	-
	Escobar-Hernandezet al. [65]

	ZIF-67
	Reactive extrusion
	Co(NO3)2·6H2O
	MeIM
	-
	-
	-
	-
	Escobar-Hernandezet al. [65]

	MIL-101(Cr)
	Hydrothermal
	Cr(NO3)3·9H2O
	BDC
	H2O
	EtOH-H2O, DMF
	215 °C, 8 h
	-
	Rico-Barragán et al. [65]

	MIL-101(Cr)
	Hydrothermal
	Cr(NO3)3·9H2O
	BDC
	H2O
	EtOH-H2O, DMF
	215 °C, 8 h
	-
	Rico-Barragán et al. [65]

	MIL-101(Cr)
	Hydrothermal
	Cr(NO3)3·9H2O
	BDC
	H2O, HNO3. AcOH
	EtOH-H2O, DMF
	215 °C, 8 h
	-
	Rico-Barragán et al. [65]

	MIL-101(Cr)
	Hydrothermal
	Cr(NO3)3·9H2O
	BDC
	H2O, HNO3. AcOH
	EtOH-H2O, DMF
	215 °C, 8 h
	-
	Rico-Barragán et al. [65]

	MIL-101(Cr)
	Hydrothermal
	Cr(NO3)3·9H2O
	PET
	H2O, HNO3. AcOH
	EtOH-H2O, DMF
	215 °C, 8 h
	-
	Rico-Barragán et al. [65]

	MIL-53(Cr)
	Hydrothermal
	Cr(NO3)3·9H2O
	PET
	H2O, HNO3. AcOH
	EtOH-H2O, DMF
	215 °C, 8 h
	-
	Rico-Barragán et al. [65]

	MIL-101(Cr)
	Hydrothermal
	Cr(NO3)3·9H2O
	PET
	H2O, HNO3. AcOH
	EtOH-H2O
	215 °C, 8 h
	-
	Rico-Barragán et al. [65]

	MiL-53 (Al)
	Hydrothermal
	Al(NO3)3·9H2O
	BDC
	H2O
	Ethanol-DMF
	220 °C, 24 h; 
150°C, 15 h
	-
	De Miranda et al. [11]

	MiL-53 (Al)
	Hydrothermal
	Al(NO3)3·9H2O
	BDC
	H2O
	Ethanol-DMF
	220 °C, 48 h;
150°C, 15 h
	-
	De Miranda et al. [11]

	MiL-53 (Al)
	Hydrothermal
	Al(NO3)3·9H2O
	BDC
	H2O
	Ethanol-DMF
	220 °C, 72 h;
150°C, 15 h
	-
	De Miranda et al. [11]

	Ni-BTP
	Reflux
	Ni(OAc)2·4H2O
	BTP
	DMF
	MeOH
	reflux, 16 h
	Colombo et al. [66]
	Mohamed et al. [6]

	Fe2Cl2(BBTA)
	Solvothermal
	FeCl2
	BBTA
	DMF
	DMF, MeOH
	100 °C, 24 h;
120 °C, 12 h (5 times);
60°C, 12 h;
180°C, 7 days
	Reed et al. [67]
	Mohamed et al. [6]

	Fe2(mDOBDC)
	Solvothermal
	FeCl2
	mDOBDC
	MeOH-DMF
	DMF, MeOH
	120 °C, 18 h;
70 °C, 24 h;
70°C, 4 days;
[bookmark: _Hlk200535939]150°C, 12 h
	Kapelewski et al. [50]
	Mohamed et al. [6]

	Zn2(mDOBDC)
	Solvothermal
	ZnCl2
	mDOBDC
	MeOH-DMF
	DMF
	120 °C, 18 h;
70 °C, 24 h;
70°C, 4 days;
150°C, 12 h
	Kapelewski et al. [50]
	Mohamed et al. [6]

	MIL-100(Fe)–ore
	Hydrothermal
	Fe-ore
	BTC
	H2O, HNO3, HF
	H2O
	140-160 °C, 24 h
	-
	Chang et al. [13]

	MOF-74-Mg
	Solvothermal
	Mg(NO3)2·6H2O
	DHTA
	DMF-EtOH-H2O
	MeOH
	-
	Glover et al. [68]
	Tao and Brander [18]

	MOF-74-Mg
	Solvothermal
	Mg(NO3)2·6H2O
	DOBDC
	DMF-EtOH-H2O
	DMF-EtOH
	120 °C, 24 h; 
130°C, 16h
	Oh et al. [69]
	Dutta et al. [14] 

	MOF-74-Mg
	RT
	Mg(OAc)2·4H2O
	DOBDC
	DMF
	-
	20 h
	Diaz-Garcia et al. [70]
	Dutta et al. [14] 

	MOF-74-Mg
	MW
	Mg(NO3)2·6H2O
	DOBDC
	DMF-EtOH-H2O
	MeOH
	100 °C, 90 min
	Wu et al. [71]
	Dutta et al. [14] 

	CAU-10 (Al)
	Solvothermal
	Al2(SO4)3·18H2O
	1,3-BDC
	H2O-DMF
	H2O
	135 °C, 12 h
	Lenzen et al. [72]
	Dutta et al. [14] 

	CAU-10 (Al)
	MW
	Al2(SO4)3·18H2O
NaAlO2
	Na2BDC
	EtOH-H2O
	EtOH-H2O
	100 °C, 12 h;
80 °C, 12 h
	Lenzen et al. [72]
	Dutta et al. [14] 

	CAU-10 (Al)
	Reflux
	Al2(SO4)3·18H2O
NaAlO2
	1,3-BDC
	EtOH-H2O
	H2O
	Reflux, 16 h;
Reflux, 8 h;
100°C, 12 h
	Lenzen et al. [72]
	Dutta et al. [14] 

	MIL-53 (Al)
	Solvothermal
	Al(NO3)3·9H2O
	1,3-BDC
	H2O-MeOH
	-
	150°C, 12 h;
65°C, 12 h
	Zornoza et al. [73]
	Dutta et al. [14] 

	MIL-53 (Al)
	Continuous flow MW
	Al(NO3)3·9H2O
	1,3-BDC
	H2O-DMF
	DMF-EtOH
	200W, 34 min;
70°C, 12 h
	Taddei et al. [74]
	Dutta et al. [14] 

	MIL-53 (Al)
	Microfluidic 
	Al(NO3)3·9H2O
	Na2BDC
	H2O
	EtOH
	250°C, 20 min
	Bayliss et al. [75]
	Dutta et al. [14] 

	MIL-53 (Fe)
	Solvothermal
	FeCl2·6H2O
	H2BDC
	DMF
	MeOH
	150°C, 72 h
	Faustini et al. [76]
	Dutta et al. [14] 

	MIL-53 (Fe)
	Cont. flow MW
	[bookmark: _Hlk202196559]FeCl2·6H2O
	BDC
	DMF
	DMF-EtOH
	150°C, 15 min (600 W); 60°C, 1 h
	Oh et al. [69]
	Dutta et al. [14] 

	HKUST-1 (Cu)
	Solvothermal
	Cu(NO3)2·6H2O
	1,3,5-BTC
	H2O-EtOH
	-
	180°C, 24 h
	Chui et al. [77]
	Dutta et al. [14] 

	HKUST-1 (Cu)
	RT
	Cu(NO3)2·6H2O
	1,3,5-BTC
	H2O-EtOH
	-
	180°C, 24 h
	Zhuang et al. [78]
	Dutta et al. [14] 

	HKUST-1 (Cu)
	Microfluidic
	Cu(NO3)2·6H2O
	1,3,5-BTC
	EtOH
	EtOH
	180°C, 1.2 min; 
40°C, 8 h
	Rubio Martinez et al. [79]
	Dutta et al. [14] 

	HKUST-1 (Cu)
	MW
	Cu(NO3)2·6H2O
	1,3,5-BTC
	EtOH
	-
	160 W, 20 min
	McKinstry et al. [80]
	Dutta et al. [14] 

	HKUST-1 (Cu)
	Mechanochemical
	Cu(OAc)2·H2O
	1,3,5-BTC
	-
	EtOH
	-
	Klimakow et al. [81]. 
	Dutta et al. [14] 

	MOF-5 (Zn)
	Solvothermal
	Zn(NO3)2·6H2O
	BDC
	DMF-H2O
	DMF
	120°C, 48 h
	Chen et al. [82]
	Dutta et al. [14] 

	MOF-5 (Zn)
	RT
	Zn(NO3)2·6H2O
	BDC
	DMF-TEA
	DMF
	Stir 2.5 h;
120°C, 8 h;
120°C, 6h
	Tranchemotagne et al. [83]
	Dutta et al. [14] 

	MOF-5 (Zn)
	Microfluidic 
	Zn(NO3)2·6H2O
	BDC
	DMF
	EtOH
	80°C, 12 min;
80°C, 12 h
	Faustini et al. [76]
	Dutta et al. [14] 

	MOF-5 (Zn)
	MW
	Zn(NO3)2·6H2O
	BDC
	NMP
	NMP-CHCl3
	95-135°C, 10-60 min; 100°C, 24 h
	Vakili et al. [84]

	Dutta et al. [14] 

	MOF-5 (Zn)
	Mechanochemical
	Et2Zn
	BDC
	THF- Benzamide/DEF
	H2O/ THF
	-78°C/RT, 20 h
	Prochowicz et al. [85]
	Dutta et al. [14] 

	UiO-66 (Zr)
	Solvothermal
	ZrCl4
	BDC
	DMF-HCl
	DMF-EtOH
	80°C, 12 h; 150°C, 3 h
	Katz et al. [86]
	Dutta et al. [14] 

	UiO-66 (Zr)
	Solvothermal
	ZrCl4
	BDC
	DMF-FA
	acetone
	120°C, 24 h
	Ren et al. [87]
	Dutta et al. [14] 

	UiO-66 (Zr)
	MW
	ZrCl4
	BDC
	DMF-H2O
	-
	200 W, 3 min
80 W, 15 min
	Taddei et al. [88]
	Dutta et al. [14] 

	UiO-66 (Zr)
	Microfluidic 
	ZrCl4
	BDC
	DMF
	DMF-EtOH
	130 °C, 10 min;
 40 °C, 8 h
	Rubio-Martinez et al. [79]
	Dutta et al. [14] 

	UiO-66 (Zr)
	Mechanochemical
	Zr(PrO)4
	BDC
	MAA, H2O, MeOH
	iPrOH/MeOH
	75 min
	Uzarevic et al. [89]
	Dutta et al. [14] 

	UiO-67 (Zr)
	Solvothermal
	ZrCl4
	H2BPDC
	DMF-HCl
	DMF-EtOH
	80°C, 12 h;
150 °C, 3h
	Katz et al. [86]
	Dutta et al. [14] 

	UiO-67 (Zr)
	Solvothermal
	ZrCl4
	H2BPDC
	DMF-BA
	DMF-EtOH
	120°C, 24 h; 
120 °C, 8 h
	Vakili et al. [84]
	Dutta et al. [14] 

	UiO-67 (Zr)
	Microfluidic
	ZrCl4
	H2BPDC
	DMF-BA-silicon oil, H2O
	DMF/DMF-MeOH
	2.5 h, stirring;
100°C, 12 h
	Bailey et al. [90]
	Dutta et al. [14] 

	UiO-67 (Zr)
	MW
	ZrCl4
	H2BPDC
	DMF
	DMF-EtOH
	120 °C (150 W, 12 h); 120°C, 8 h
	Vakili et al. [84]
	Dutta et al. [14] 

	MI (Zr)
	Mechanochemical
	Zr(PrO)4
	BDC
	MAA, DMF, H2O
	DMF
	260 min
	Fidelli et al. [91]
	Dutta et al. [14] 

	MOF-808 (Zr)
	Solvothermal
	ZrCl4
	1,3-BTC
	DMF-AA
	Acetone/ CHCl3
	120 °C, 72 h; 
50°C, 72 h;
120°C, 24 h
	Xu et al. [92]
	Dutta et al. [14] 

	MOF-808 (Zr)
	MW
	ZrCl4
	1,3-BTC
	FA-H2O
	Acetone/H2O
	95°C, 2h
	Gonzales et al. [93]
	Dutta et al. [14] 

	MOF-808 (Zr)
	Microfluidic
	ZrCl4
	1,3-BTC
	FA-DMF
	DMF-MeOH
	150°C, 60 min
	Bagi et al. [94]
	Dutta et al. [14] 

	NU-1000 (Zr)
	solvothermal
	ZrOCl2·8H2O
	H4TBAPy
	BA-DMF
	DMF, DMF-HCl, DMF, acetone
	120 °C, 16 h; 
100 °C, 12 h
	Wang et al. [95]
	Dutta et al. [14] 

	NU-1000 (Zr)
	RT
	ZrCl4
	H4TBAPy
	OmimBr, AA, DMF
	acetone
	RT
	Zhang et al. [96]
	Dutta et al. [14] 

	MOF-74-Zn
	solvothermal
	Zn(NO3)2·6H2O
	DHTA
	H2O-DMF
	-
	-
	-
	Wang et al. [21]

	MOF-74-Ni
	solvothermal
	[bookmark: _Hlk202200686]Ni(NO3)2·6H2O
	DHTA
	H2O-DMF
	-
	-
	-
	Wang et al. [21]

	MOF-74-Mg
	solvothermal
	Mg(NO3)2·6H2O
	DHTA
	H2O-DMF
	-
	-
	-
	Wang et al. [21]

	MOF-74-Co
	solvothermal
	Co(NO3)2·6H2O
	DHTA
	H2O-DMF
	-
	-
	-
	Wang et al. [21]

	MIL-47@CNT
	hydrothermal
	V2O3
	BDC
	DMF
	MeOH
	180°C, 10-34 h
	-
	Yang et al. [8]

	MIL-100(Fe)
	reflux
	FeCl3
	Ta4Hz
	iPrOH
	EtOH
	Reflux, 1 day
	Severino et al. [97]
	Mohtar et al. [17]

	MIL-88A (Fe)
	RT
	FeCl3·6H2O
	Fumaric Acid
	EtOH-H2O
	EtOH-H2O
	RT, 24 h; 
60°C 12 h
	-
	Meng et al. [24]

	UiO-67 (Zr)/BC
	solvothermal
	ZrCl4
	BPDC
	DMF-AA
	DMF
	120°C, 24 h
	-
	Ghaedi et al. [15]

	ZnCo-ZB/BC 
	RT
	Co(NO3)2·6H2O Zn(NO3)2·6H2O
	MeIM
	MeOH
	MeOH
	60°C, 12 h; 
900°C, 1h
	-
	Wu et al. [25]

	ZiF-8 hallow fibres
	RT
	Zn(NO3)2·6H2O
	MeIM
	H2O
	MeOH
	RT
	-
	Jia et al. [22]


*These case studies were not included because the reference for the experimental procedure was not accessible.



	Entry
	MAX phase Synthesis
	Etching Conditions
	Delamination Conditions
	Experimental reference
	LCA Reference

	1.
	Ti, Al, C + TiC, high temperature
	HFaq
	-
	-
	Carvalho et al. [7]

	2.
	Ti, Al, C (3:1:1), 1400C, 2 h
	37 wt% HCl + H2O + 48 wt% HF (6:3:1 vol ratio), 35C, 24 h
	0.47 M LiClaq
	-
	Dadashi Firouzjaei et al. [10]

	3.
	Ti2AlC, TiC (1:1), 1350C, 2 h
	HFaq (50 wt%), 2 h
	Sonication in CH3OH
	Naguib et al., [98]
	Ungureanu et al. [19]

	4.
	Ti, Al, TiC (3:1.1:1.8), 1650C, 2 h
	LiF in 37 wt% HClaq, 40 h
	Washing/ centrifugation
	Shuck et al. [99]
	Ungureanu et al. [19]

	5.
	TiC, Ti, Al (2:1.25:2.2), 1380C, 2 h
	12 M HClaq + H2O + 50 wt% HFaq (6:3:1 vol ratio), 35C, 24 h
	0.5 M LiClaq
	Mathis et al. [100]
	Ungureanu et al. [19]

	6.
	TiC, Ti , Al (2:1:1), 1400C, 2 h
	12 M HClaq + H2O + 49 wt% HFaq (6:3:1 vol ratio), 35C, 24 h
	1.18 M LiClaq
	Shuck et al. [101]
	Ungureanu et al. [19]

	7.
	TiO2 (anatase), Al (secondary), C (tire derived), 1350C, 1 h
	LiF in 9M HClaq, 40C, 24 h
	Washing/ centrifugation
	Jolly et al. [102]
	Ungureanu et al. [19]

	8.
	TiC, Ti, Al (2:1:1), 1450C, 2 h
	0.5 M LiFaq, 100 min/100 mg MAX Phase
	Surface acoustic waves
	El Ghazaly et al. [103]
	Ungureanu et al. [19]

	9.
	Ti, Al, C (3:1:1), 1400C, 2 h
	37 wt% HCl + H2O + 48 wt% HF (6:3:1 vol ratio), 35C, 24 h
	0.47 M LiClaq
	Dadashi Firouzjaei et al.  [10]
	Ungureanu et al. [19]

	10.
	[bookmark: _Hlk204013698]Ti, Al, C, 625 °C, 3 h
	HF (49%) + HCl (37%) (1:6 ratio) + H2O
	LiCl, H2O
	Shuck et al. [101]
	Hansen et al. [16]

	11.
	Ti, Al, C, 1400 °C, 2 h
	HCl-LiF, 35°C, 48 h
	DI water, sonication, 30 min
	-
	Zu et al. [20] and [23]

	12.
	-
	HFaq, 24 h
	TMAOH, H2O, 12 h
	Alhabeb et al. [104]
	Srivastava et al. [105]


Table S4	LCA of MXenes case studies identified within the 26 studies reviewed
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