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Abstract
This study couples an experimentally calibrated electrochemical model with a techno-economic assessment of expanded nickel micro-mesh electrodes for alkaline electrolysis of seawater (M-SWELT). A zero-gap cell model with explicit thermodynamic, kinetic, bubble and ohmic terms is anchored to commercial alkaline performance, checked against published resistance measurements and calibrated to a like-for-like two-electrode comparison of micro-mesh and woven Ni-mesh cells in natural seawater with 5 M KOH. Because one operating point cannot separate kinetic from resistive contributions, the transferred voltage saving at 0.4 A cm⁻² and 80 °C is bounded at 20–187 mV (central 89 mV). The model is coupled to two seawater feed routes, reverse-osmosis (RO) desalination and direct feed with softening and a chloride bleed, and to a cost model of a 10 MW plant. The RO-fed micro-mesh plant reaches a levelised cost of hydrogen (LCOH) of £4.35 kg⁻¹, against £4.51 kg⁻¹ with woven mesh, and the micro-mesh breaks even at an electrode premium of up to £950 m⁻² (range £217–1,985 m⁻²). Even without chloride oxidation and with electrodes that last as long as the stacks, direct feed costs £4.95 kg⁻¹, because the chloride bleed discards KOH and forces a dilute electrolyte; crediting the chloride’s conductivity narrows the gap to RO feed without closing it, and short electrode life widens it. Across 10,000 Latin-hypercube Monte Carlo samples, the RO-fed micro-mesh plant averages £4.72 kg⁻¹ (P5–P95 £3.95–5.59 kg⁻¹); it is cheaper than woven mesh at equal electrode cost, and direct feed is dearer than RO feed, in every sample.
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Nomenclature
	Symbol
	Description (unit)
	Symbol
	Description (unit)

	; , 
	active area (m²); annual electrode and stack replacement cost (£ yr⁻¹)
	
	pressure (bar)

	
	water activity (–)
	
	water vapour pressure (bar)

	
	electrolyte bleed (L kg⁻¹ H₂)
	
	discount rate (–)

	
	chloride set-point of the loop (mol L⁻¹)
	
	electrode resistance ratio (–)

	
	stack cost per active area (£ m⁻²)
	
	gas constant (J mol⁻¹ K⁻¹)

	CF
	capacity factor (–)
	, , 
	area-specific resistances: separator, electrolyte in electrode openings, contacts (Ω m²)

	
	electrode replacement cost fraction (–)
	SEC
	specific energy consumption (kWh kg⁻¹)

	CRF
	capital recovery factor (yr⁻¹)
	
	temperature (K, °C)

	, 
	standard and reversible cell voltage (V)
	, 
	cell and thermoneutral voltage (V)

	
	activation energy (J mol⁻¹)
	
	water consumption (kg kg⁻¹ H₂)

	
	balance-of-plant electricity (kWh kg⁻¹)
	
	kinetic share of the micro-mesh advantage (–)

	
	Faraday constant (C mol⁻¹)
	
	chloride per kg of seawater water (mol kg⁻¹)

	
	electrode activity factor (–)
	
	charge-transfer coefficient (–)

	FE, 
	Faradaic efficiency, chloride factor (–)
	
	thickness (m)

	, 
	current density, exchange current density (A m⁻²)
	
	overpotential (V)

	
	crossover-equivalent current density (A m⁻²)
	
	rectifier efficiency (–)

	
	gas void fraction per unit bubble coverage (–)
	
	bubble coverage (–)

	, 
	electrode and stack life (h)
	
	electrolyte conductivity (S m⁻¹)

	
	KOH molality (mol kg⁻¹)
	
	stack replacement interval (yr)

	, 
	plant life (yr), MacMullin number (–)
	
	Spearman rank correlation coefficient (–)


Abbreviations: AEM, anion exchange membrane; AWE, alkaline water electrolysis; BoP, balance of plant; CAPEX, capital expenditure; LCOH, levelised cost of hydrogen; LDH, layered double hydroxide; O&M, operation and maintenance; P5/P95, 5th/95th percentile; RO, reverse osmosis.
[bookmark: introduction]1. INTRODUCTION
The global transition toward low-carbon energy systems has intensified interest in hydrogen as a versatile and clean energy carrier capable of decarbonising hard-to-abate sectors such as heavy industry, transportation, and chemical production [1–3]. Among various hydrogen production pathways, water electrolysis powered by renewable energy has emerged as the most sustainable route for producing green hydrogen with near-zero greenhouse gas emissions [4–7]. Alkaline water electrolysis (AWE) remains one of the most mature and commercially viable technologies due to its relatively low capital cost, operational robustness, and scalability [8–10].
Recent studies have increasingly focused on improving the efficiency and system-level performance of electrolysis technologies [6,11,12]. Electrolyser modelling has evolved from simple thermodynamic descriptions to multi-scale frameworks integrating electrochemical kinetics, heat transfer, and system dynamics [10,13,14]. Classical models, such as that of Ulleberg [13], describe the cell voltage as the sum of the reversible voltage and activation, ohmic and mass-transport losses, and Sánchez et al. [14] fitted and validated such a semi-empirical model for a 15 kW alkaline electrolyser. For zero-gap cells, de Groot and Vreman [15] and Haverkort and Rajaei [16] analysed how the separator, gas bubbles and the electrolyte held in the electrode openings contribute to the ohmic loss, which makes the electrode structure a design variable in its own right.
In parallel, process simulation tools such as Aspen Plus have become widely adopted for modelling hydrogen production systems at the plant level [17]. These tools enable the integration of electrolyser units with balance-of-plant components, including gas separation, thermal management, and compression systems. System-level models have also been used to optimise the operation of alkaline electrolysers; Zheng et al. [18], for example, showed that the thermal–electric behaviour and state transitions of an alkaline electrolyser system affect its optimal day-ahead dispatch.
Beyond technical modelling, techno-economic analysis (TEA) has become a critical tool for evaluating the commercial viability of green hydrogen systems [3,19,20]. TEA frameworks typically assess capital expenditure (CAPEX), operational expenditure (OPEX), and the levelised cost of hydrogen (LCOH), which serves as a key metric for comparing hydrogen production pathways. Recent literature highlights that electricity cost is the dominant contributor to the LCOH of electrolytic hydrogen [4,7,21]. In addition, plant size, capacity factor, and system efficiency significantly influence economic performance, with larger-scale systems benefiting from economies of scale and improved asset utilisation [7]. Recent assessments also combine TEA with an environmental analysis of large-scale electrolysis under different electricity supply options [20]. Coupling electrolysis with variable renewable supply makes both the capacity factor and the electricity price uncertain, and flexible operation changes the economics of power-to-hydrogen plants [3]; single-point cost estimates are therefore of limited value unless their uncertainty is quantified.
Seawater is an attractive feedstock for coastal and offshore hydrogen production, but it introduces problems that are absent in pure-water electrolysis [22,23]. Chloride can be oxidised at the anode to hypochlorite or chlorine, which lowers the Faradaic efficiency and produces corrosive by-products; Dionigi et al. [24] showed that in alkaline media the oxygen evolution reaction stays selective as long as the anode overpotential remains below about 480 mV. Magnesium and calcium precipitate when seawater is made alkaline, fouling electrodes and separators, and chloride accelerates the corrosion of nickel and steel [22,23]. Two routes are therefore debated: desalination by reverse osmosis (RO) followed by conventional electrolysis, and direct electrolysis of seawater with chloride-tolerant catalysts, membranes or local reaction environments [25,26]. Techno-economic appraisals have argued that desalination adds only a small fraction to the cost of hydrogen, which questions the economic case for direct seawater splitting [27,28]. These appraisals compare the cost of desalination with the benefits claimed for direct splitting; to our knowledge, none couples an electrode model to the mass balance of the electrolyte loop, which sets how much KOH and chloride must be purged when seawater is fed directly.
In zero-gap cells the electrode structure governs both the ohmic resistance and gas management. Bubbles shield active sites and raise the local current density [29,30], and the separator and the electrolyte held in the electrode openings account for much of the ohmic resistance [15,16]. Structured electrodes that release bubbles quickly, such as superaerophobic nanoarray electrodes [31] or optimised electrode micro-structures [32], can therefore lower both kinetic and ohmic losses. Expanded-metal micro-meshes, produced by slitting and stretching a single sheet without joints, are a scalable substrate of this type and a support for NiFe layered double hydroxide (LDH) catalysts for seawater oxidation [33]; their benefit, however, has not been quantified at plant scale.
Despite these advancements, several critical research gaps remain. The first is the limited integration of advanced electrode architectures into system-level models. Most existing Aspen and system-level models treat the electrolyser as a lumped unit, without explicitly incorporating the impact of novel electrode structures (e.g., micro-mesh or porous electrodes) on performance metrics such as ohmic losses and mass transport. Another area of research gap is the insufficient coupling between electrochemical performance and economic evaluation. While TEA studies quantify LCOH, they often rely on simplified assumptions for electrolyser efficiency, without linking these to measured improvements in electrode design or cell architecture, and without asking whether an efficiency gain pays for a more expensive electrode. Moreover, process models of seawater electrolysis rarely represent the feed-water route: the chloride and hardness that enter with seawater, the purge they require and the corrosion they cause are usually discussed qualitatively rather than included in the mass balance and the cost. Finally, cost estimates are often reported as single values, although the inputs that determine them are uncertain; a probabilistic treatment with documented input distributions is needed to judge whether the differences between technology options are robust.
The Micro-Mesh Structured Seawater Electrolysis Technology (M-SWELT) system is a zero-gap alkaline electrolysis configuration developed within the Research England Hydrogen Innovation Project (REHIP) (Feb 2024 to Feb 2026). The micro-mesh electrodes are produced by The Expanded Metal Company, Hartlepool, a project partner with Teesside and Durham Universities in REHIP. The system integrates expanded nickel micro-mesh electrodes within a zero-gap cell architecture, where electrodes are positioned in close contact with the separator to minimise ionic transport resistance. Compared with the planar or woven electrodes of conventional alkaline electrolysers, the open micro-mesh structure is intended to increase the accessible active area, speed up bubble detachment and improve electrolyte access to the catalyst, thereby lowering both activation and ohmic losses.
To address the research gaps identified above, this work couples an experimentally calibrated cell model with feed-water and cost models of a seawater electrolysis plant. The specific contributions are: (i) an explicit zero-gap cell model (Eqs. (1)–(13)) in which the micro-mesh enters through two physically interpretable factors, an activity factor on the effective exchange current density and a ratio on the electrode-related resistance, calibrated to a like-for-like test of micro-mesh and woven Ni mesh in natural seawater with 5 M KOH; (ii) a mass balance of the KOH loop for direct seawater feed that quantifies the chloride bleed, KOH loss and softening demand, with chloride selectivity and electrode life bounded by published data, compared with RO-fed operation; (iii) the break-even electrode premium, which answers whether the efficiency gain of the micro-mesh pays for a more expensive electrode, together with the cost-optimal current density; and (iv) a comparative uncertainty analysis in which all configurations share the same 10,000 Latin-hypercube samples, so that the probability that one option is cheaper than another, and the inputs that decide it, follow directly; input distributions are documented and the model code is provided for reproduction.
[bookmark: methodology]2. METHODOLOGY
[bookmark: X83afa9955cd7653ce3b8b3866b8479d934bf6ad]2.1. Scope, plant definition and model structure
The analysis couples four layers. A cell model gives the cell voltage of a zero-gap alkaline cell as a function of current density, temperature, pressure and electrolyte composition, and represents the micro-mesh through two calibrated factors (Sections 2.2 and 2.3). An energy model converts the cell voltage into the system specific energy consumption (SEC), including rectifier, balance-of-plant (BoP) and cooling loads (Section 2.2). A feed-water model describes the two seawater routes (Section 2.4), and a cost model gives the LCOH together with Monte Carlo, tornado and rank-correlation analyses (Sections 2.5 and 2.6).
Fig. 1 shows the process configuration of the electrolysis island, set up as an Aspen Plus flowsheet: the zero-gap stack, the lye recirculation loops, gas–liquid separators and gas traps on the hydrogen and oxygen trains, intercoolers served by an air-cooled cooling-water loop, and the make-up water pump. Make-up water enters from the feed-water route (Section 2.4). In the energy and cost model, the stack is represented by the explicit cell model of Section 2.2, the electricity demand of pumps, gas conditioning and controls by a lumped BoP term, and the cooling duty by a fan term (Eq. (13)). All relations used for the results are therefore stated in this paper and can be reproduced with the supplied code without the process simulator.
[image: /home/claude/mswelt_revision/figures/Fig1_flowsheet.png]
Fig. 1. Process configuration of the zero-gap alkaline electrolysis island (Aspen Plus flowsheet): stack, recirculation loops, gas–liquid separators and gas traps on the hydrogen and oxygen trains, intercoolers with an air-cooled cooling-water loop, and make-up water supply (H2O-IN). 
The plant is sized by a reference design: woven Ni-mesh electrodes, RO-fed, 80 °C, 7 bar, 5 M KOH (≈23 wt%) and a nominal current density of 0.4 A cm⁻², drawing 10 MW of AC power and producing 177.5 kg h⁻¹ of hydrogen (Table 1). Every other configuration produces the same hydrogen flow; its active area and rated power follow from its own polarisation curve and Faradaic efficiency, so that configurations are compared at equal output. The base-case electrolyte, 5 M KOH, matches the concentration of the M-SWELT cell test (Section 2.3) and lies within the 20–30 wt% range typical of alkaline electrolysers [8]; concentrations from 1 M to 35 wt% (8.4 M) are examined for the direct-feed route.
All relations are implemented in Python (NumPy/SciPy). The code, input files and the data behind every figure are provided as Supplementary Material. The code was developed with the assistance of a generative AI tool and checked against 24 independent verification tests that are included with it, among them a hand calculation of the reference LCOH, closure of the water and chloride balances, and consistency of the active area with Faraday’s law.
Table 1. Base case and ranges studied.
	Parameter
	Base case
	Range studied
	Unit

	Stack temperature
	80
	40–90 (cell); 30–90 (feed routes)
	°C

	Operating pressure (balanced)
	7
	1–30
	bar

	KOH concentration
	5 (≈23 wt%)
	1–8.4 (direct feed)
	mol L⁻¹

	Nominal current density
	0.4
	0.1–1.2
	A cm⁻²

	Chloride in the electrolyte loop
	0 (RO feed)
	set-point 0.75–2 (direct feed)
	mol L⁻¹

	Separator
	Zirfon-type diaphragm, 500 µm
	–
	–

	AC input of the reference design
	10
	1–200 (plant size)
	MW

	Hydrogen output
	177.5
	scales with plant size
	kg h⁻¹

	Active area of the reference design
	1,189
	follows from Eq. (21)
	m²

	Capacity factor
	0.80
	0.20–1.00
	–


[bookmark: electrochemical-cell-model]2.2. Electrochemical cell model
The cell voltage is the sum of the reversible voltage, the activation overpotentials of anode and cathode, and the ohmic losses across the separator, the electrolyte held in the electrode openings and the electronic contacts:
	
	
	(1)


The reversible voltage accounts for temperature, gas pressure and water activity [34,35]:
	
	
	(2)

	
	
	(3)

	
	
	(4)

	
	
	(5)


where  is in K,  in bar,  is the KOH molality and  the chloride molality; the last term of Eq. (4) is a dilute-solution osmotic correction for chloride with osmotic coefficient  = 0.93. At 80 °C and 7 bar in 5 M KOH,  = 1.231 V; it decreases by about 0.72 mV K⁻¹ between 40 and 90 °C and rises by 38 mV between 5 and 25 bar (Section 3.4).
Gas bubbles cover part of each electrode. The fractional coverage is described by a power law of the form proposed by Vogt and Balzer [29],
	
	
	(6)


with  = 0.15 at  = 0.4 A cm⁻². The activation overpotentials follow the symmetric Butler–Volmer relation evaluated on the uncovered, effective area,
	
	
	(7)

	
	
	(8)


with  = 353.15 K.  is the electrode activity factor: it equals 1 for the woven reference and, for the micro-mesh, lumps the gain in accessible active area and the reduction in bubble shielding (Section 2.3).
The separator resistance follows from the electrolyte conductivity and the MacMullin number  of the diaphragm [36],
	
	
	(9)


with the conductivity of aqueous KOH from the correlation of Gilliam et al. [37] ( in mol L⁻¹,  in K,  in S m⁻¹); the contribution of dissolved chloride is neglected, and Section 3.6 examines its effect:
	
	
	(10)


The electrolyte held in the electrode openings contributes a resistance that scales with  and increases with the gas void fraction  through a Bruggeman correction [38], while the electronic contact resistance does not depend on temperature:
	
	
	(11)


where  is the conductivity at the anchor condition and  is the electrode resistance ratio (1 for woven mesh). The separator term is the same for both electrode types.
The Faradaic efficiency combines a chloride factor  (Section 2.4) with gas crossover, represented by an equivalent current density  that scales with pressure,
	
	
	(12)


with  = 30 A m⁻² at  = 7 bar, i.e. a loss of 0.75% at 0.4 A cm⁻². Finally, the system specific energy consumption per kilogram of hydrogen is
	
	
	(13)


where 26.59 kWh kg⁻¹ V⁻¹ = 2/(3.6×10⁶ ),  is the AC–DC conversion efficiency,  the BoP electricity,  = 0.02 the fan electricity per unit of heat rejected, and  = Δ()/2 the thermoneutral voltage, with Δ = 285.83 kJ mol⁻¹ − 31.77 J mol⁻¹ K⁻¹ ( − 298.15 K). A voltage degradation rate  raises the lifetime-average voltage by , and the lifetime-average SEC is used for the electricity cost.
Table 2 lists the parameters. The kinetic parameters are representative values for Ni-based alkaline electrodes and are not fitted individually. Instead, the electrode-related resistance  (split 2:1) is fitted so that the woven-mesh reference cell gives 1.95 V at 0.4 A cm⁻², 80 °C, 7 bar and 30 wt% KOH, within the operating window of commercial alkaline electrolysers (1.8–2.4 V at 0.2–0.4 A cm⁻²) [5,12]. The resulting area-specific resistance at the anchor is 0.28 Ω cm², of which the separator contributes 0.14 Ω cm². Both values agree with independent measurements on zero-gap cells with 500 µm Zirfon diaphragms: de Groot and Vreman [15] give a diaphragm resistance of 0.13 Ω cm² at 80 °C in 30 wt% KOH, a MacMullin number between 2.6 and 4.0, and cell resistances, normalised to the same conditions, mostly between 0.24 and 0.4 Ω cm². The uncertainty of the anchor (±0.10 V) is propagated in the Monte Carlo analysis.
Table 2. Parameters of the cell model.
	Parameter
	Value
	Source or status

	Reversible voltage, water activity, vapour pressure
	Eqs. (2)–(5)
	[34,35]

	KOH conductivity
	Eq. (10)
	[37]

	Anode exchange current density at 80 °C, 
	0.1 A m⁻²
	representative, NiFe on Ni

	Anode transfer coefficient, 
	1.0 (Tafel slope 70 mV dec⁻¹ at 80 °C)
	representative

	Anode activation energy, 
	45 kJ mol⁻¹
	representative

	Cathode exchange current density at 80 °C, 
	50 A m⁻²
	representative, Ni

	Cathode transfer coefficient, 
	0.5 (Tafel slope 140 mV dec⁻¹ at 80 °C)
	representative

	Cathode activation energy, 
	30 kJ mol⁻¹
	representative

	Bubble coverage at 0.4 A cm⁻², ; exponent
	0.15; 0.3
	assumed; exponent after [29]

	Void fraction per unit coverage, 
	0.5
	assumed

	Separator thickness, ; MacMullin number, 
	500 µm; 4
	Zirfon-type diaphragm;  within 2.6–4.0 [15]

	Electrode resistances at the anchor, ; 
	0.083; 0.042 Ω cm²
	fitted to the anchor

	Crossover current density at 7 bar, 
	30 A m⁻²
	assumed

	Anchor of the woven reference cell
	1.95 V at 0.4 A cm⁻², 80 °C, 7 bar, 30 wt% KOH
	[5,12]


[bookmark: Xa723328515ddcb80b4116d67148c0943103f1e2]2.3. Experimental basis and calibration of the micro-mesh electrode
[bookmark: electrodes-and-measurements]2.3.1. Electrodes and measurements
The experimental data used in this work were obtained within the REHIP M-SWELT project (Table 3). Expanded Ni micro-meshes were supplied by The Expanded Metal Company in the geometries listed in Table 3, and the anodes were coated with a NiFe layered double hydroxide (LDH), a class of catalyst developed for seawater oxidation [33]. The preparation, characterisation and durability of these electrodes will be reported separately; only the cell comparison needed to calibrate the model is used here.
The comparison was carried out in a two-electrode cell with a commercial anion exchange membrane (AEM) as separator [11]. Configuration A used an LDH-coated micro-mesh anode and a bare micro-mesh cathode; configuration B replaced the micro-mesh with commercial woven Ni mesh, with otherwise identical assembly and operating conditions. The electrolyte was natural seawater to which KOH was added to 5 M; the precipitate formed on alkalisation was removed by filtration before use. At a constant cell voltage of 2.1 V, configuration A delivered 116 mA cm⁻² and configuration B 82 mA cm⁻² at the start of the test (Table 3; Fig. 2b), so the micro-mesh cell carried 41% more current at the same voltage.
Table 3. Two-electrode test from the M-SWELT project used for the calibration.
	Item
	Value

	Micro-mesh substrates
	expanded Ni, The Expanded Metal Company

	Long-way pitch × short-way pitch × strand width; open area
	SAM-A 1.0 × 0.6 × 0.1 mm, 67%; SAM-B 1.0 × 0.7 × 0.2 mm, 43%; SAM-C 1.0 × 0.8 × 0.3 mm, 25%; SAM-E 1.5 × 0.9 × 0.2 mm, 56%

	Anode catalyst
	NiFe-LDH coating (catalyst class reviewed in [33])

	Two-electrode cell
	AEM separator; A: coated micro-mesh anode and bare micro-mesh cathode; B: woven Ni mesh, otherwise identical

	Electrolyte
	natural seawater + 5 M KOH, filtered after alkalisation

	Current density at 2.1 V, start of test
	A: 116 mA cm⁻²; B: 82 mA cm⁻² (ratio A/B 1.41)


[bookmark: calibration-procedure]2.3.2. Calibration procedure
The micro-mesh enters the plant-scale model through two factors,  in Eq. (7) and  in Eq. (11). To calibrate them, the same kinetic model is applied to the laboratory cell at 1 bar with 5 M KOH and 0.55 M chloride, and all resistances of the laboratory cell are lumped into :
	
	
	(14)


For configuration A the unknowns are  and ; configuration B uses  = 1 and a resistance . A cell temperature of 25 °C is used in the calibration. The two measured points give two equations for three unknowns, so the split of the micro-mesh advantage between a kinetic mechanism (larger ) and a resistive mechanism (smaller electrode-related resistance) cannot be identified from these data. We therefore define the kinetic share of the voltage advantage, evaluated at the current density  of the woven-mesh cell,
	
	
	(15)


where  = , and solve for the family of calibrations with 0 ≤  ≤ 1 ( = 0: purely resistive;  = 1: purely kinetic). At plant scale,  multiplies the effective exchange current densities of both electrodes, and  divides the electrode-related resistance, leaving the separator unchanged. The central case uses  = 0.5; the two limits bound the result, and  is sampled uniformly in the Monte Carlo analysis. Table 4 lists the calibrated factors and their effect at plant scale.
Table 4. Calibration to the two-electrode data and plant-scale effect at 0.4 A cm⁻², 80 °C, 7 bar and 5 M KOH.
	Case
	
	
	
	 (Ω cm²)
	 (Ω cm²)
	 at 0.4 A cm⁻² (V)
	Saving (mV)
	 at equal  (A cm⁻²)

	Woven Ni mesh (reference)
	–
	1.00
	1.00
	–
	–
	1.956
	–
	0.40

	Micro-mesh, resistive limit
	0.0
	1.00
	1.55
	2.47
	1.36
	1.935
	20
	0.44

	Micro-mesh, central
	0.5
	2.34
	1.26
	3.04
	0.80
	1.866
	89
	0.59

	Micro-mesh, kinetic limit
	1.0
	7.78
	1.00
	3.84
	0.00
	1.769
	187
	0.79


[bookmark: seawater-feed-routes]2.4. Seawater feed routes
Water consumption is  = 9.12 kg per kg of hydrogen: 8.94 kg for the reaction plus 2% for evaporation and carry-over. The seawater composition follows the reference composition of Millero et al. [39]; per kilogram of seawater (salinity 35) it contains 0.9648 kg of water, 0.5459 mol Cl⁻, 0.0528 mol Mg²⁺, 0.0103 mol Ca²⁺ and 0.0023 mol HCO₃⁻. Two routes are compared (Table 5).
RO-fed route. Seawater is desalinated by reverse osmosis at 45% recovery (21.0 kg of seawater per kg of H₂) and polished to make-up quality. The all-in cost of demineralised water is taken as £1.0 m⁻³ (range £0.5–2.0 m⁻³), which includes the RO electricity of about 4 kWh m⁻³, i.e. about 0.04 kWh kg⁻¹ H₂. No chloride enters the KOH loop.
Direct-feed route. Seawater is softened with NaOH and Na₂CO₃ to remove Mg²⁺ and Ca²⁺, which precipitate when seawater is made alkaline [22,23], and filtered. Each kilogram of hydrogen then brings 5.2 mol of chloride into the electrolyte loop. At steady state, chloride is held at a set-point  by bleeding electrolyte, and the chloride balance gives the bleed volume per kilogram of hydrogen:
	
	
	(16)


where  = 0.5658 mol kg⁻¹ is the chloride content of seawater per kilogram of water and  is the water content of the loop electrolyte (kg L⁻¹); the seawater feed replaces both the water consumed and the water leaving with the bleed. The bleed discards  mol of KOH, where  is the fraction recovered (zero in the base case), and must be neutralised with half that amount of H₂SO₄. Softening requires  mol of NaOH and  mol of Na₂CO₃ per kilogram of hydrogen, where  is the seawater feed, and produces Mg(OH)₂ and CaCO₃ sludge. The set-point is limited to 2 M, the highest chloride concentration in the durability tests of NiFe-based anodes by Kuang et al. [40].
Chloride oxidation competes with oxygen evolution at the anode. In alkaline electrolytes, oxygen evolution remains selective as long as the anode overpotential stays below about 480 mV [24], and the modelled anode overpotential is 0.26–0.35 V at 0.4 A cm⁻² for every calibration case between 30 and 90 °C. Consistent with this criterion, NiFe-based anodes in 1 M KOH with 2 M NaCl at 0.4 A cm⁻² gave relative O₂ Faradaic efficiencies of 99–99.9% [40]. The chloride factor  in Eq. (12) is therefore 1 in the base case, and a loss  of up to 1% is sampled in the Monte Carlo analysis.
Chloride also corrodes nickel electrodes. In 1 M KOH with 2 M NaCl at 0.4 A cm⁻² and room temperature, bare Ni foam failed within 20 min, NiFe hydroxide-coated Ni foam after 12 h and a NiFe anode protected by a sulfide interlayer after about 600 h; with 1.5 M NaCl the protected anode operated for more than 1,000 h, and in 6 M KOH with 1.5 M NaCl at 80 °C it sustained 0.4 A cm⁻² at 1.72 V for more than 1,000 h [40]. Durability over a stack life of several years has not, to our knowledge, been demonstrated. The electrode life  (operating hours) is therefore uncertain: in the deterministic base case the electrodes last as long as the stacks, the most favourable assumption for direct feed, and in the Monte Carlo analysis  is sampled log-uniformly between 1,000 h, of the order of the longest laboratory tests, and 60,000 h, the base-case stack life. When  is shorter than the stack life , the electrode sets are replaced at a cost equal to a fraction  of the stack cost , which adds the annual cost
	
	
	(17)


The direct-feed route also carries treatment CAPEX for softening and bleed handling, taken as 3% of plant CAPEX.
Table 5. Feed-water flows and costs per kilogram of hydrogen.
	Quantity per kg H₂
	RO-fed
	Direct, 1.5 M KOH, 2 M Cl⁻
	Direct, 5 M KOH, 2 M Cl⁻

	Seawater intake (kg)
	21.0
	12.9
	12.7

	Make-up water to the loop (kg)
	9.12
	9.12
	9.12

	Electrolyte bleed (L)
	0
	3.53
	3.47

	KOH lost in the bleed (kg)
	0
	0.30
	0.97

	H₂SO₄ for neutralisation (kg)
	0
	0.26
	0.85

	NaOH + Na₂CO₃ for softening (kg)
	0
	0.067
	0.066

	Sludge, dry (kg)
	0
	0.053
	0.052

	Water and chemicals cost (£)
	0.009
	0.36
	1.11


[bookmark: techno-economic-model]2.5. Techno-economic model
The LCOH is the ratio of annualised costs to annual hydrogen production:
	
	
	(18)

	
	
	(19)


with  = 8% and  = 20 years.  is the annual production (hydrogen flow × 8760 h × CF),  is 2.5% of CAPEX per year,  =  × SEC × electricity price, and  and  follow from Table 5. The CAPEX of a configuration is built from unit costs set by the reference plant (£1,100 kW⁻¹ installed, 10 MW, i.e. £11.0 million):
	
	
	(20)
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where  is the molar hydrogen flow and  the rated AC power. The stack, 40% of the reference CAPEX, scales with active area, giving  = £3,701 m⁻²; power electronics and BoP (45%) scale with rated power ( = £495 kW⁻¹); and fixed costs (15%) cover civil works, engineering and contingency. For other plant sizes, power-related costs scale with an exponent of 0.85, fixed costs with 0.6 and stacks linearly. Stacks are replaced every  years at a fraction  of their initial cost , with a residual-value credit for the stack in service at the end of plant life:
	
	
	(22)


where  is the time of the last replacement and  the cost fraction of the stack then in service, and  =  × CRF. The credit keeps the LCOH continuous in capacity factor and stack life.
Break-even electrode premium. The micro-mesh cell is assigned the stack cost per unit area of the woven reference plus an extra electrode cost Δ (£ per m² of active area, both electrodes). The break-even premium is the value of Δ at which the LCOH of the RO-fed micro-mesh plant equals that of the woven reference. Because the premium enters stack CAPEX, O&M and replacements linearly, it follows from two evaluations of the LCOH.
Table 6 lists the economic inputs. The ranges were chosen to span recent estimates for installed alkaline systems and their operation [4,7,19]. The electricity-price range represents long-term renewable power purchase rather than grid supply; higher prices are examined separately (Section 3.8). Fixed values are the plant life (20 years), the fan electricity (0.02 kWh per kWh of heat rejected), Na₂CO₃ (£0.30 kg⁻¹), sludge disposal (£0.06 kg⁻¹) and the RO recovery (45%).
Table 6. Economic and uncertain inputs: base values and Monte Carlo distributions.
	Input
	Base value
	Distribution (minimum / mode / maximum)
	Applies to

	Electricity price (£ MWh⁻¹)
	55
	triangular 45 / 55 / 80
	all

	Capacity factor, CF (–)
	0.8
	triangular 0.6 / 0.8 / 0.95
	all

	Installed CAPEX of the reference plant (£ kW⁻¹)
	1,100
	triangular 800 / 1,100 / 1,500
	all

	Stack share of CAPEX (–)
	0.4
	uniform 0.3 to 0.5
	all

	Stack life,  (h)
	60,000
	triangular 40,000 / 60,000 / 90,000
	all

	Stack replacement cost fraction,  (–)
	0.8
	uniform 0.6 to 1
	all

	Fixed O&M (fraction of CAPEX per year)
	0.025
	triangular 0.015 / 0.025 / 0.04
	all

	Discount rate,  (–)
	0.08
	triangular 0.05 / 0.08 / 0.1
	all

	Rectifier efficiency,  (–)
	0.96
	uniform 0.94 to 0.98
	all

	BoP electricity,  (kWh kg⁻¹)
	1.5
	triangular 1 / 1.5 / 3
	all

	Voltage degradation,  (µV h⁻¹)
	2
	triangular 1 / 2 / 4
	all

	Demineralised water (£ m⁻³)
	1
	triangular 0.5 / 1 / 2
	RO feed

	Offset of the reference cell voltage (V)
	0
	uniform −0.1 to 0.1
	all

	Kinetic share of the micro-mesh advantage,  (–)
	0.5
	uniform 0 to 1
	micro-mesh

	KOH, 100% basis (£ kg⁻¹)
	1
	triangular 0.6 / 1 / 1.6
	direct feed

	H₂SO₄ (£ kg⁻¹)
	0.12
	triangular 0.08 / 0.12 / 0.25
	direct feed

	NaOH (£ kg⁻¹)
	0.45
	triangular 0.3 / 0.45 / 0.7
	direct feed

	Chloride Faradaic-efficiency loss,  (–)
	0
	uniform 0 to 0.01
	direct feed

	Electrode life under direct feed,  (h)
	60,000
	log-uniform 1,000 to 60,000
	direct feed

	Electrode replacement cost,  (fraction of stack cost)
	0.25
	triangular 0.15 / 0.25 / 0.4
	direct feed

	Treatment CAPEX (fraction of plant CAPEX)
	0.03
	triangular 0.01 / 0.03 / 0.06
	direct feed


[bookmark: uncertainty-and-sensitivity-analysis]2.6. Uncertainty and sensitivity analysis
The Monte Carlo analysis draws N = 10,000 samples of the 21 uncertain inputs of Table 6 by Latin hypercube sampling [41] (SciPy, random seed 20260930) and evaluates three configurations for each sample: the RO-fed woven reference, the RO-fed micro-mesh plant and the direct-feed micro-mesh plant at its cost-optimal operating point. Using the same samples for all configurations (common random numbers) gives the distribution of the cost differences directly. The inputs are independent in the base case; a second run imposes a Spearman rank correlation of −0.5 between electricity price and capacity factor through a Gaussian copula, representing plants that run more when power is cheap. Convergence is checked by recomputing the mean and the 5th and 95th percentiles (P5, P95) for increasing N. Global sensitivity is measured by the Spearman rank correlation  between each input and the LCOH across the samples, and local sensitivity by a tornado diagram in which each input is moved from its P5 to its P95 with all other inputs at their base values.
[bookmark: results-and-discussion]3. RESULTS AND DISCUSSION
[bookmark: X3d89e4ee5251e57d6e5117b4547225f44ad03a2]3.1. Anchoring and calibration of the cell model
Fig. 2a shows the polarisation curves at plant conditions. The woven-mesh reference passes through the anchor (1.95 V at 0.4 A cm⁻²) inside the commercial alkaline operating window, and the micro-mesh curves lie 19–187 mV lower at 0.4 A cm⁻², depending on the calibration case (20–187 mV at the 5 M KOH base case; Table 4).


Fig. 2. (a) Model polarisation curves at plant conditions (80 °C, 7 bar, 30 wt% KOH). The woven Ni-mesh reference is anchored to 1.95 V at 0.4 A cm⁻², inside the commercial alkaline operating window (shaded) [5,12]. The micro-mesh curve is the central calibration ( = 0.5); the band spans the resistive ( = 0) to kinetic ( = 1) limits. (b) Calibration against the M-SWELT two-electrode data (natural seawater + 5 M KOH, AEM separator, 2.1 V; 25 °C used in the calibration). Symbols: measured current densities at the start of the test. By construction, the model passes through both measured points for every ; the bands show the resulting range.
Fig. 2b compares the calibrated laboratory model with the M-SWELT data. By construction, every member of the calibration family passes through both measured points at 2.1 V, so the figure demonstrates consistency rather than independent validation. The data constrain the size of the micro-mesh advantage but not its mechanism: a purely resistive advantage ( = 0) and a purely kinetic one ( = 1) reproduce the same two points but diverge away from them, which full polarisation curves would distinguish. The fitted laboratory-cell resistance, 2.5–3.8 Ω cm², is about ten times the 0.28 Ω cm² of the industrial reference cell, consistent with the low current densities measured; only the relative advantage of the micro-mesh, not the absolute laboratory performance, is transferred to plant scale.
Two observations support this transfer. First, calibrating at 40 °C instead of 25 °C raises the central saving from 89 to 94 mV and the kinetic limit from 187 to 198 mV, so the result is not sensitive to the assumed cell temperature. Second, the calibrated factors are physically plausible: the central case ( = 2.34,  = 1.26) corresponds to about twice the accessible catalytic area and a 21% lower electrode-related resistance. Expressed as capacity, the micro-mesh cell would carry 0.44–0.79 A cm⁻² (central 0.59 A cm⁻²) at the voltage at which the woven reference carries 0.40 A cm⁻².
The main limitation is that the calibration rests on one operating point in a laboratory cell with an AEM separator, whereas the plant model assumes a Zirfon-type diaphragm at 80 °C. Polarisation curves and impedance spectra of configurations A and B at 25–80 °C would identify  and narrow the 20–187 mV range (Section 3.10).
[bookmark: X5d5e7e965cddc4c1327e8f83a0cd39733baf67f]3.2. Voltage breakdown and electrode comparison
Fig. 3a shows the overpotentials of the micro-mesh cell (central case) at plant conditions, and Fig. 3b compares the breakdown at 0.4 A cm⁻² for the four electrode cases. For the woven reference, the cell voltage of 1.956 V comprises  = 1.231 V, anode and cathode activation overpotentials of 0.327 and 0.277 V, and ohmic losses of 0.063 V in the separator and 0.057 V in the electrodes and contacts. Activation therefore accounts for 83% of the overpotential at 0.4 A cm⁻² and still exceeds the ohmic loss at 0.8 A cm⁻² (Fig. 3a): the ohmic loss grows linearly with current density but does not become dominant within the range studied.

 
Fig. 3. (a) Overpotentials against current density for the micro-mesh cell (central case) at 80 °C, 7 bar and 5 M KOH. (b) Breakdown at 0.4 A cm⁻² for the woven reference and the three micro-mesh calibration cases; the cell voltage equals  (1.231 V) plus the bar.
The micro-mesh lowers the cell voltage to 1.935 V in the resistive limit, 1.866 V in the central case and 1.769 V in the kinetic limit. In the resistive limit only the electrode and contact term changes (from 0.057 to 0.037 V); in the kinetic limit the anode overpotential falls by 0.062 V and the cathode overpotential by 0.124 V, the larger cathodic reduction reflecting the smaller cathodic transfer coefficient. The anode overpotential of the coated micro-mesh (0.30 V) is well below the 480 mV threshold for chloride oxidation [24], which matters for any operation with residual chloride.
[bookmark: effect-of-temperature]3.3. Effect of temperature
Fig. 4 shows the effect of temperature for the micro-mesh cell (central case) at 7 bar. At 0.4 A cm⁻², raising the temperature from 50 to 90 °C lowers the cell voltage from 1.976 to 1.834 V (Fig. 4a).  falls from 1.260 V at 40 °C to 1.224 V at 90 °C, while  changes little (1.479 and 1.471 V; Fig. 4b). Between 40 and 90 °C the cathode activation overpotential falls from 0.270 to 0.214 V, the anode activation overpotential from 0.320 to 0.297 V, and the ohmic loss from 0.169 to 0.100 V, a factor of 1.7 that follows mainly from the rising conductivity of 5 M KOH (Fig. 4c). The benefit of temperature is therefore spread over all loss terms rather than concentrated in one.


 

Fig. 4. Effect of temperature (micro-mesh, central case, 7 bar, 5 M KOH). (a) Polarisation curves from 50 to 90 °C. (b) Reversible and thermoneutral voltages. (c) Overpotentials at 0.4 A cm⁻²; the ohmic loss falls by a factor of 1.7 between 40 and 90 °C, following the KOH conductivity [37].
For RO-fed operation the LCOH falls from £4.71 kg⁻¹ at 30 °C to £4.35 kg⁻¹ at 80 °C (Fig. 7d), so the stack should run as hot as separator and material stability allow. The same trend holds for direct feed (Fig. 7d), provided that electrode life does not shorten with temperature, which is not quantified here (Section 3.10).
[bookmark: effect-of-pressure]3.4. Effect of pressure
At 80 °C and 0.4 A cm⁻², raising the balanced operating pressure from 1 to 7 bar increases the cell voltage by 53 mV, and raising it from 5 to 25 bar by 38 mV; the increase is entirely the Nernst term of Eq. (2) (Fig. 5a). In energy terms, operation at 7 bar raises the SEC of the electrolyser by 1.83 kWh kg⁻¹ relative to 1 bar, the sum of the Nernst term and a larger crossover loss that lowers the Faradaic efficiency from 99.9% to 99.25% (Fig. 5b). Producing hydrogen at 7 bar saves 1.13 kWh kg⁻¹ of multistage mechanical compression to 30 bar (isentropic efficiency 0.75), so the net penalty is 0.70 kWh kg⁻¹; at 30 bar the net penalty is 2.2 kWh kg⁻¹. Electrochemical compression is thermodynamically efficient, but it also compresses the oxygen, which is usually vented, and it increases gas crossover. Pressurised operation at 5–10 bar is therefore justified by smaller gas volumes and fewer compressor stages rather than by an energy saving.
  
Fig. 5. Effect of operating pressure (micro-mesh, 80 °C, 0.4 A cm⁻²). (a) Cell-voltage increase relative to 1 bar, which is entirely the Nernst term. (b) Change in electrolyser specific energy relative to 1 bar (Nernst term and crossover), energy for multistage mechanical compression of H₂ to 30 bar (isentropic efficiency 0.75), and their sum.
[bookmark: cost-optimal-current-density]3.5. Cost-optimal current density
At fixed hydrogen output, the nominal current density sets the trade-off between stack CAPEX, which scales with active area and therefore with 1/, and electricity cost, which rises with cell voltage. Fig. 6 shows the resulting LCOH curves. The optimum lies at 0.55 A cm⁻² for the woven reference (£4.47 kg⁻¹) and at 0.57 A cm⁻² for the central micro-mesh case (£4.30 kg⁻¹), £0.04–0.06 kg⁻¹ below the LCOH at 0.4 A cm⁻² across the calibration cases. The curves are flat near the optimum: the LCOH of the micro-mesh plant stays within 1% of its minimum between 0.42 and 0.80 A cm⁻². The micro-mesh lowers the whole curve. A resistive advantage also moves the optimum to a higher current density (0.59 A cm⁻² in the resistive limit), because it reduces the voltage penalty of running harder, whereas a kinetic advantage leaves the optimum at 0.55 A cm⁻².


Fig. 6. LCOH against nominal current density at fixed hydrogen output (RO-fed, 80 °C, 7 bar, £55 MWh⁻¹, capacity factor 80%). Markers show the optimum for the woven reference (0.55 A cm⁻²) and the central micro-mesh case (0.57 A cm⁻²); the band spans the micro-mesh calibration range.
[bookmark: Xec5c2d3560998df3081f536ca619467ca6d836b]3.6. Seawater feed routes: desalination versus direct feed
Fig. 7a compares the LCOH breakdown of the two feed routes, Table 5 lists the flows and Table 7 the cost components. For the RO-fed plant, desalinated water costs £0.009 kg⁻¹ H₂, 0.2% of the LCOH, which agrees with the conclusion of Khan et al. [27] and Hausmann et al. [28] that desalination adds little to the cost of hydrogen.





Fig. 7. Feed-water routes at 80 °C, 7 bar and 0.4 A cm⁻². (a) LCOH breakdown for the RO-fed woven reference; the RO-fed micro-mesh plant (central case); direct seawater feed at its cost-optimal point (1.5 M KOH, chloride held at 2 M) without chloride oxidation and with electrodes that last as long as the stacks; the same with the electrode sets replaced every 8,760 operating hours; and direct feed with 95% KOH recovery from the bleed (5 M KOH, 2 M chloride). (b) Chemical cost of direct feed (KOH lost in the bleed, neutralisation, softening) against the chloride set-point for four KOH concentrations; set-points above 2 M (shaded) exceed the highest chloride concentration in the durability tests of NiFe anodes by Kuang et al. [40]. (c) LCOH of direct feed against electrode life; shaded: range sampled in the Monte Carlo analysis. (d) LCOH against operating temperature; for direct feed, electrode life is assumed not to depend on temperature.
Direct feed adds three costs. First, every kilogram of hydrogen brings 5.2 mol of chloride into the loop, and this chloride can leave only with the bleed. Holding chloride at 2 M in 5 M KOH requires a bleed of 3.5 L kg⁻¹ H₂, which discards 0.97 kg of KOH and consumes 0.85 kg of H₂SO₄ for neutralisation, £1.11 kg⁻¹ H₂ in chemicals (Table 5). Fig. 7b shows the trade-off: a lower set-point multiplies the bleed, and set-points above 2 M exceed the chloride concentrations in which NiFe anodes have been tested [40]. Second, the KOH lost in the bleed favours a dilute loop: at 1.5 M KOH the chemicals cost £0.36 kg⁻¹, but the lower conductivity raises the cell voltage from 1.866 to 1.986 V, whereas a concentrated loop (35 wt%) raises the chemical cost to £1.79 kg⁻¹ at 2 M chloride. Third, electrodes that degrade faster in chloride than in pure alkaline electrolyte must be replaced between stack replacements (Eq. (17)).
A grid search over KOH concentration (1–6.9 M) and chloride set-point (0.75–2 M) at 80 °C places the cost optimum at 1.5 M KOH and 2 M chloride. Without chloride oxidation and with electrodes that last as long as the stacks, direct feed then costs £4.95 kg⁻¹, £0.60 kg⁻¹ more than the RO-fed micro-mesh plant (Fig. 7a; Table 7): £0.36 kg⁻¹ for chemicals, £0.19 kg⁻¹ for electricity and £0.06 kg⁻¹ for CAPEX and O&M, less £0.01 kg⁻¹ for the water that is no longer desalinated. The gap is £0.58–0.73 kg⁻¹ between 30 and 90 °C (Fig. 7d). The electrolyte conductivity of Eq. (10) counts only the KOH, which penalises the dilute loop. Crediting the chloride with half or all of the conductivity of KOH of the same molarity, the latter an upper bound because the hydroxide ion is far more mobile than the chloride ion, moves the optimum to 1 M KOH, the lowest concentration considered, and lowers the LCOH to £4.75 and £4.67 kg⁻¹; direct feed then remains £0.41 and £0.33 kg⁻¹ above RO feed.
Electrode life is the main open question. In 1 M KOH with 2 M NaCl, a NiFe anode lasted 12 h on bare Ni foam and about 600 h with a protective sulfide interlayer, and the protected anode exceeded 1,000 h at 1.5 M NaCl [40]; operation for years in alkaline chloride solutions has not, to our knowledge, been demonstrated. If the electrode sets last 8,760 operating hours, their replacement adds £0.60 kg⁻¹ and the LCOH rises to £5.55 kg⁻¹; at 2,000 h it reaches £7.94 kg⁻¹ and at 1,000 h £11.04 kg⁻¹ (Fig. 7c).
Recovering KOH from the bleed would remove most of the chemical cost and allow a concentrated loop. With 95% recovery, the optimum moves to 5 M KOH and the LCOH falls to £4.46 kg⁻¹, still £0.11 kg⁻¹ above RO feed (£0.09 kg⁻¹ with the chloride credited with the conductivity of KOH) before any cost of the recovery process is counted (Fig. 7a).
These results support the case for desalination made by Khan et al. [27] and Hausmann et al. [28], and they add a mechanism specific to alkaline electrolysis: the KOH loop cannot be operated once-through, so the chloride purge carries the electrolyte with it. Direct seawater feed to an alkaline loop would need near-complete KOH recovery from the bleed and electrodes that withstand concentrated chloride for years; neither has, to our knowledge, been demonstrated, and even both together would leave direct feed slightly dearer than RO feed at the conditions assessed here.
Table 7. Cell voltage, lifetime-average SEC, CAPEX and LCOH components per kilogram of hydrogen at the base case (0.4 A cm⁻², £55 MWh⁻¹, capacity factor 80%). Components may not add up exactly because of rounding.
	Quantity
	RO-fed, woven Ni mesh (reference)
	RO-fed, micro-mesh, resistive limit
	RO-fed, micro-mesh, central
	RO-fed, micro-mesh, kinetic limit
	Direct feed, micro-mesh ᵃ
	Direct feed, electrode life 8,760 h ᵇ
	Direct feed, 95% KOH recovery ᶜ

	Cell voltage at 0.4 A cm⁻² (V)
	1.956
	1.935
	1.866
	1.769
	1.986
	1.986
	1.868

	Lifetime-average SEC (kWh kg⁻¹)
	58.0
	57.5
	55.5
	52.7
	58.9
	58.9
	55.5

	CAPEX (£ million)
	11.00
	10.95
	10.78
	10.53
	11.41
	11.41
	11.10

	Electricity (£ kg⁻¹)
	3.19
	3.16
	3.05
	2.90
	3.24
	3.24
	3.05

	Capital recovery (£ kg⁻¹)
	0.90
	0.90
	0.88
	0.86
	0.93
	0.93
	0.91

	O&M (£ kg⁻¹)
	0.22
	0.22
	0.22
	0.21
	0.23
	0.23
	0.22

	Stack replacement (£ kg⁻¹)
	0.19
	0.19
	0.19
	0.19
	0.19
	0.19
	0.19

	Electrode replacement (£ kg⁻¹)
	–
	–
	–
	–
	–
	0.60
	–

	Water and chemicals (£ kg⁻¹)
	0.01
	0.01
	0.01
	0.01
	0.36
	0.36
	0.08

	LCOH (£ kg⁻¹)
	4.51
	4.47
	4.35
	4.17
	4.95
	5.55
	4.46


ᵃ Cost-optimal point at 80 °C: 1.5 M KOH, chloride held at 2 M; no chloride oxidation; electrodes last as long as the stacks. ᵇ As ᵃ, with the electrode sets replaced every 8,760 operating hours. ᶜ 5 M KOH, 2 M chloride and 95% of the KOH recovered from the bleed, without the cost of recovery; otherwise as ᵃ.
[bookmark: break-even-electrode-premium]3.7. Break-even electrode premium
Fig. 8 answers whether the efficiency gain of the micro-mesh pays for a more expensive electrode. At £55 MWh⁻¹, the RO-fed micro-mesh plant matches the woven reference at an electrode premium of £950 m⁻² of active area in the central case, £217 m⁻² in the resistive limit and £1,985 m⁻² in the kinetic limit. The central value is 26% of the specific stack cost (£3,701 m⁻²). The break-even premium rises linearly with the electricity price, because the saving is mainly in electricity; at £100 MWh⁻¹ it reaches £1,619 m⁻² in the central case. Across the Monte Carlo samples, the break-even premium has a median of £1,028 m⁻² and a P5–P95 range of £303–2,148 m⁻², and it exceeds £300 m⁻² in 95% of the samples. The micro-mesh is therefore economically justified with high confidence if its extra cost, including the coating and for both electrodes, is below about £300 m⁻² of active area, and in the central case if it is below about £950 m⁻². A manufacturing cost of the micro-mesh relative to woven Ni mesh would complete this assessment.


Fig. 8. Break-even micro-mesh electrode premium against electricity price: the extra electrode cost per m² of active area (both electrodes) at which the RO-fed micro-mesh plant matches the LCOH of the woven reference. Solid line: central calibration; band: resistive to kinetic limits.
[bookmark: Xc6a0d5d65a28221d484ee8e4413f0dcebff7396]3.8. Electricity price, capacity factor and plant size
Fig. 9a shows the LCOH of the RO-fed micro-mesh plant against electricity price. The relation is linear, with a slope equal to the lifetime-average SEC (55.5 kWh kg⁻¹): at a capacity factor of 80% the LCOH rises from £2.96 kg⁻¹ at £30 MWh⁻¹ to £7.95 kg⁻¹ at £120 MWh⁻¹. Electricity accounts for 70% of the base-case LCOH. For comparison, the eleven projects awarded in the UK’s first Hydrogen Allocation Round had a weighted average strike price of £241 MWh⁻¹ of hydrogen [42], about £8–9.5 kg⁻¹ depending on the heating-value basis, which reflects smaller plants and higher electricity costs than the base case here.

  
Fig. 9. Deterministic sensitivities, RO-fed. (a) LCOH against electricity price at capacity factors of 50, 80 and 95% (micro-mesh, central case); the slope equals the lifetime-average SEC. (b) LCOH against capacity factor, which decreases monotonically. (c) LCOH against plant size (power-related CAPEX scaling exponent 0.85, fixed costs 0.6, stacks linear).
Fig. 9b shows that the LCOH decreases monotonically with capacity factor, from £7.33 kg⁻¹ at 20% to £4.15 kg⁻¹ at 100%, because the fixed costs are spread over more hydrogen while the electricity cost per kilogram is unchanged: running more hours does not change the operating point of the stack. An interior optimum in capacity factor would require time-varying electricity prices, so that additional operating hours are bought at higher prices [3]; with the constant price assumed here, the highest achievable capacity factor is always the cheapest.
Fig. 9c shows the effect of plant size. The LCOH falls from £4.80 kg⁻¹ at 1 MW to £4.35 kg⁻¹ at 10 MW and £4.05 kg⁻¹ at 200 MW, flattening above about 50 MW, where the specific cost of power electronics and fixed costs approaches its scale limit and electricity dominates. The micro-mesh advantage is £0.15–0.17 kg⁻¹ at all sizes.
[bookmark: uncertainty-analysis]3.9. Uncertainty analysis
Fig. 10a shows the LCOH distributions from the Monte Carlo analysis and Fig. 10b their convergence. The RO-fed micro-mesh plant has a mean LCOH of £4.72 kg⁻¹ (standard deviation £0.50 kg⁻¹; P5–P95 £3.95–5.59 kg⁻¹), the RO-fed woven reference £4.91 kg⁻¹ (P5–P95 £4.13–5.80 kg⁻¹) and the direct-feed plant £6.95 kg⁻¹ (P5–P95 £4.93–11.18 kg⁻¹). Because all configurations share the same samples, the differences are sampled directly: at equal electrode cost, the micro-mesh plant is cheaper than the woven reference in every sample, by £0.19 kg⁻¹ on average (P5–P95 £0.05–0.35 kg⁻¹), and direct feed is dearer than RO feed in every sample, by £2.23 kg⁻¹ on average (P5–P95 £0.68–6.35 kg⁻¹; minimum £0.50 kg⁻¹).



Fig. 10. Monte Carlo uncertainty analysis (Latin hypercube, N = 10,000, seed 20260930; input distributions in Table 6). (a) LCOH distributions for the three configurations, with the deterministic base cases as dotted lines; the axis ends at £13 kg⁻¹, above which lie 1.6% of the direct-feed samples. (b) Convergence of the mean, P5 and P95 for the RO-fed micro-mesh plant.
The distributions are slightly right-skewed (skewness 0.29 for the RO-fed micro-mesh plant) because several input distributions are, notably the electricity price (mean £60 MWh⁻¹, mode £55 MWh⁻¹); the deterministic base case therefore lies at the 24th percentile. The direct-feed distribution is strongly right-skewed (skewness 1.58) because electrode life is sampled log-uniformly down to 1,000 h; its deterministic case, with electrodes that last as long as the stacks, lies at the 5th percentile. With a rank correlation of −0.5 between electricity price and capacity factor, the mean is unchanged (£4.72 kg⁻¹) and the P5–P95 range widens slightly to £3.90–5.67 kg⁻¹. Beyond N = 5,000 the mean changes by less than £0.01 kg⁻¹ and the percentiles by less than £0.02 kg⁻¹ (Fig. 10b).
Fig. 11 ranks the inputs. Electricity price dominates ( = 0.82; a tornado swing of £1.34 kg⁻¹ between its P5 and P95), followed by installed CAPEX ( = 0.32; £0.56 kg⁻¹), the offset of the reference cell voltage (0.26; £0.40 kg⁻¹), capacity factor (−0.20; £0.31 kg⁻¹) and the micro-mesh mechanism  (−0.18; £0.27 kg⁻¹). The two electrochemical uncertainties, the anchor voltage and the mechanism of the micro-mesh advantage, thus rank third and fifth, ahead of the discount rate, O&M and stack life, and they are the ones that experiments can reduce. For the direct-feed plant, electrode life dominates ( = −0.84; a tornado swing of £4.92 kg⁻¹ between 1,230 and 48,900 h), well ahead of electricity price ( = 0.33; £1.43 kg⁻¹), whereas a chloride Faradaic-efficiency loss of up to 1% moves the LCOH by only £0.04 kg⁻¹ (Supplementary Material, results tables T11 and T13). Electrode life in concentrated chloride is therefore the measurement on which any case for direct feed depends.


Fig. 11. (a) Tornado diagram for the RO-fed micro-mesh plant (base £4.35 kg⁻¹): each input moves from its P5 to its P95 with the others at base values; blue bars lower and orange bars raise the LCOH, and the labels give the input values. (b) Spearman rank correlation of each input with the LCOH across the Monte Carlo samples.
[bookmark: limitations-and-further-work]3.10. Limitations and further work
The results rest on assumptions that further work should test. (i) The micro-mesh advantage is calibrated to one operating point in a laboratory cell with an AEM separator, with 25 °C used in the calibration; its transfer to a Zirfon-type zero-gap cell at 80 °C assumes that the advantage acts through the effective exchange current density and the electrode-related resistance. (ii) The kinetic parameters are representative rather than fitted, and the reference cell is anchored to a single commercial operating point; the ±0.10 V uncertainty of this anchor is the third most influential input. (iii) The kinetic parameters do not depend on KOH concentration, which favours the dilute direct-feed loop, and the electrolyte conductivity counts only the KOH, which penalises it; Section 3.6 bounds the second effect. (iv) Chloride leaves the loop only with the bleed, and its oxidation is limited to a Faradaic-efficiency loss of at most 1%, consistent with oxygen selectivities of 99–99.9% reported for NiFe anodes in 1 M KOH with 2 M NaCl [40]; set-points above 2 M are not considered. (v) Electrode life under direct feed is sampled between 1,000 h and the stack life. Laboratory tests have reached about 600 h at 2 M NaCl and more than 1,000 h at 1.5 M NaCl [40], so the lower end of this range is not pessimistic; life over years, and its dependence on temperature, chloride concentration and start–stop cycles, has not been established and is not modelled. (vi) The analysis is steady state; intermittent operation, hydrogen compression and storage, and oxygen revenue lie outside the system boundary. The measurements that would most reduce the remaining uncertainty are polarisation curves and impedance spectra of micro-mesh and woven-mesh cells at 25–80 °C, the life of electrodes in concentrated alkaline chloride solutions at operating temperature, and a manufacturing cost of the micro-mesh.
[bookmark: conclusion]4. CONCLUSION
This study coupled an experimentally calibrated zero-gap cell model with feed-water and cost models to assess expanded Ni micro-mesh electrodes for alkaline electrolysis of seawater. A like-for-like two-electrode test of micro-mesh and woven Ni-mesh cells in natural seawater with 5 M KOH was used to calibrate the micro-mesh advantage. Transferred to a zero-gap cell at 80 °C and 0.4 A cm⁻², it corresponds to a voltage saving of 20–187 mV (central 89 mV); the range reflects the unidentified split between kinetic and resistive mechanisms. The ohmic resistance of the modelled reference cell agrees with published measurements on zero-gap cells with Zirfon diaphragms. For an RO-fed plant producing 177.5 kg h⁻¹ of hydrogen, the micro-mesh lowers the LCOH from £4.51 to £4.35 kg⁻¹ (range £4.17–4.47 kg⁻¹) and breaks even at an extra electrode cost of up to £950 m⁻² of active area (range £217–1,985 m⁻²; above £300 m⁻² in 95% of the Monte Carlo samples). Direct seawater feed is not competitive in an alkaline loop. Without chloride oxidation and with electrodes that last as long as the stacks, its cost-optimal point (80 °C, 1.5 M KOH, 2 M chloride) costs £4.95 kg⁻¹, £0.60 kg⁻¹ more than RO feed, because the chloride bleed discards KOH and forces a dilute, less conductive electrolyte; crediting the chloride with the conductivity of KOH narrows the gap to £0.33 kg⁻¹. Recovering 95% of the KOH from the bleed leaves direct feed £0.11 kg⁻¹ above RO feed, whereas electrode sets that last 8,760 operating hours add £0.60 kg⁻¹. The water for RO feed costs less than 1% of the LCOH. The cell voltage falls with temperature through all loss terms; balanced pressurisation to 7 bar costs a net 0.70 kWh kg⁻¹ relative to atmospheric operation with mechanical compression; the cost-optimal current density is 0.55–0.59 A cm⁻²; and the LCOH decreases monotonically with capacity factor. In the Monte Carlo analysis (10,000 Latin-hypercube samples), the RO-fed micro-mesh plant averages £4.72 kg⁻¹ (P5–P95 £3.95–5.59 kg⁻¹); it is cheaper than woven mesh at equal electrode cost, and direct feed is dearer than RO feed, in every sample. Electricity price dominates the uncertainty of the RO-fed plant ( = 0.82), followed by CAPEX, the anchor cell voltage, capacity factor and the micro-mesh mechanism; electrode life dominates that of direct feed ( = −0.84).
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Anode Activation	0.01	1.2642140468227399E-2	1.52842809364548E-2	1.7926421404682199E-2	2.0568561872909698E-2	2.3210702341137101E-2	2.58528428093645E-2	2.8494983277591899E-2	3.1137123745819301E-2	3.3779264214046797E-2	3.64214046822742E-2	3.9063545150501602E-2	4.1705685618728998E-2	4.4347826086956497E-2	4.69899665551839E-2	4.9632107023411302E-2	5.2274247491638698E-2	5.4916387959866197E-2	5.75585284280936E-2	6.0200668896321002E-2	6.2842809364548502E-2	6.5484949832775904E-2	6.8127090301003307E-2	7.0769230769230695E-2	7.3411371237458195E-2	7.6053511705685597E-2	7.8695652173913E-2	8.1337792642140402E-2	8.3979933110367805E-2	8.6622073578595304E-2	8.9264214046822707E-2	9.1906354515050095E-2	9.4548494983277595E-2	9.7190635451504997E-2	9.98327759197324E-2	0.1024749163879598	0.1051170568561872	0.1077591973244147	0.11040133779264211	0.1130434782608695	0.115685618729097	0.1183277591973244	0.1209698996655518	0.1236120401337792	0.12625418060200669	0.1288963210702341	0.13153846153846149	0.13418060200668891	0.1368227424749163	0.1394648829431438	0.14210702341137121	0.1447491638795986	0.14739130434782599	0.15003344481605349	0.15267558528428091	0.1553177257525083	0.1579598662207358	0.16060200668896321	0.1632441471571906	0.16588628762541799	0.1685284280936454	0.1711705685618729	0.17381270903010029	0.17645484949832771	0.1790969899665551	0.1817391304347826	0.18438127090301001	0.1870234113712374	0.18966555183946479	0.19230769230769229	0.19494983277591971	0.1975919732441471	0.20023411371237451	0.2028762541806019	0.2055183946488294	0.20816053511705679	0.21080267558528429	0.2134448160535117	0.21608695652173909	0.21872909698996651	0.2213712374581939	0.2240133779264214	0.22665551839464879	0.2292976588628762	0.23193979933110359	0.23458193979933101	0.23722408026755851	0.2398662207357859	0.24250836120401331	0.24515050167224081	0.2477926421404682	0.25043478260869562	0.25307692307692298	0.2557190635451505	0.25836120401337792	0.26100334448160528	0.2636454849498327	0.26628762541806011	0.26892976588628759	0.271571906354515	0.27421404682274247	0.27685618729096989	0.27949832775919731	0.28214046822742478	0.28478260869565208	0.28742474916387961	0.29006688963210697	0.29270903010033439	0.2953511705685618	0.29799331103678928	0.30063545150501669	0.30327759197324411	0.30591973244147158	0.30856187290969889	0.31120401337792641	0.31384615384615377	0.31648829431438119	0.31913043478260872	0.32177257525083608	0.3244147157190635	0.32705685618729091	0.32969899665551838	0.3323411371237458	0.33498327759197322	0.33762541806020069	0.34026755852842799	0.34290969899665552	0.34555183946488288	0.3481939799331103	0.35083612040133783	0.35347826086956519	0.3561204013377926	0.35876254180602002	0.36140468227424749	0.36404682274247491	0.36668896321070232	0.3693311036789298	0.3719732441471571	0.37461538461538457	0.37725752508361199	0.3798996655518394	0.38254180602006688	0.38518394648829429	0.38782608695652171	0.39046822742474913	0.3931103678929766	0.39575250836120401	0.39839464882943137	0.40103678929765879	0.40367892976588621	0.40632107023411368	0.4089632107023411	0.41160535117056862	0.41424749163879598	0.4168896321070234	0.41953177257525071	0.42217391304347818	0.42481605351170559	0.42745819397993312	0.43010033444816048	0.43274247491638801	0.43538461538461531	0.43802675585284279	0.4406688963210702	0.44331103678929767	0.44595317725752509	0.4485953177257524	0.45123745819397992	0.45387959866220728	0.45652173913043481	0.45916387959866217	0.46180602006688959	0.46444816053511701	0.46709030100334448	0.46973244147157189	0.47237458193979931	0.47501672240802673	0.4776588628762542	0.48030100334448161	0.48294314381270909	0.48558528428093639	0.48822742474916381	0.49086956521739128	0.4935117056856187	0.49615384615384611	0.49879598662207347	0.501438127090301	0.50408026755852842	0.50672240802675583	0.50936454849498325	0.51200668896321067	0.51464882943143808	0.51729096989966561	0.51993311036789303	0.52257525083612033	0.52521739130434775	0.52785953177257527	0.53050167224080269	0.53314381270903	0.53578595317725752	0.53842809364548494	0.54107023411371236	0.54371237458193977	0.54635451505016719	0.54899665551839461	0.55163879598662202	0.55428093645484955	0.55692307692307697	0.55956521739130427	0.5622073578595318	0.56484949832775921	0.56749163879598663	0.57013377926421394	0.57277591973244146	0.57541806020066888	0.5780602006688963	0.58070234113712371	0.58334448160535113	0.58598662207357854	0.58862876254180596	0.59127090301003349	0.5939130434782609	0.59655518394648821	0.59919732441471574	0.60183946488294315	0.60448160535117057	0.60712374581939799	0.6097658862876254	0.61240802675585282	0.61505016722408024	0.61769230769230776	0.62033444816053507	0.62297658862876248	0.6256187290969899	0.62826086956521743	0.63090301003344484	0.63354515050167215	0.63618729096989968	0.63882943143812709	0.64147157190635451	0.64411371237458193	0.64675585284280934	0.64939799331103676	0.65204013377926417	0.6546822742474917	0.65732441471571901	0.65996655518394642	0.66260869565217395	0.66525083612040137	0.66789297658862878	0.67053511705685609	0.67317725752508362	0.67581939799331103	0.67846153846153845	0.68110367892976587	0.68374581939799328	0.6863879598662207	0.68903010033444811	0.69167224080267564	0.69431438127090295	0.69695652173913036	0.69959866220735789	0.70224080267558531	0.70488294314381261	0.70752508361204014	0.71016722408026756	0.71280936454849497	0.71545150501672239	0.71809364548494981	0.72073578595317722	0.72337792642140464	0.72602006688963205	0.72866220735785958	0.73130434782608689	0.7339464882943143	0.73658862876254183	0.73923076923076925	0.74187290969899655	0.74451505016722408	0.7471571906354515	0.74979933110367891	0.75244147157190633	0.75508361204013374	0.75772575250836116	0.76036789297658858	0.7630100334448161	0.76565217391304352	0.76829431438127083	0.77093645484949824	0.77357859531772577	0.77622073578595319	0.77886287625418049	0.78150501672240802	0.78414715719063544	0.78678929765886285	0.78943143812709027	0.79207357859531768	0.7947157190635451	0.79735785953177252	0.8	0.18592293920096009	0.19317365729640809	0.1990496896695795	0.20399123564115959	0.2082558630017419	0.212007384279912	0.2153564834042703	0.21838147002591909	0.22113979404061809	0.22367485574751469	0.22602024498533571	0.22820249275860899	0.230242920896472	0.23215892284209991	0.23396487343075359	0.23567278960364441	0.2372928196576137	0.23883361180865409	0.24030259612435609	0.2417062031701169	0.24305003568847741	0.2443390049226388	0.24557743997817871	0.2467691763800047	0.2479176284010455	0.24902584860599761	0.25009657723003531	0.25113228340660659	0.25213519980764731	0.25310735192049932	0.2540505829282988	0.25496657496318548	0.25585686734904028	0.25672287233148228	0.25756588869940378	0.2583871136284086	0.25918765301765567	0.25996853054443381	0.26073069562276652	0.26147503042150683	0.26220235607224551	0.2629134381767616	0.26360899170678359	0.26428968537480563	0.26495614554304647	0.26560895972791743	0.2662486797492174	0.26687582456642839	0.26749088283869737	0.26809431524019861	0.26868655655840501	0.26926801759925129	0.26983908692013381	0.2704001324090905	0.27095150272626062	0.2714935286217956	0.27202652414271478	0.272550787739754	0.27306660328399118	0.27357424100193473	0.27407395833679948	0.2745660007428572	0.27505060241900481	0.27552798698705178	0.27599836811965062	0.2764619501222933	0.27691892847334848	0.27736949032571778	0.2778138149733414	0.27825207428546611	0.27868443311131569	0.2791110496575499	0.2795320758406814	0.27994765761641721	0.28035793528771552	0.28076304379318739	0.28116311297733071	0.28155826784395122	0.28194862879401261	0.28233431184904889	0.28271542886117867	0.2830920877106749	0.28346439249196359	0.28383244368885691	0.28419633833975921	0.2845561701935268	0.28491202985660941	0.28526400493205262	0.28561218015089429	0.285956637496451	0.28629745632194947	0.2866347134619282	0.2869684833377994	0.28729883805793521	0.28762584751261738	0.28794957946416061	0.28827009963250372	0.28858747177653787	0.28890175777142579	0.28921301768214391	0.2895213098334708	0.28982669087662261	0.29012921585272849	0.29042893825332311	0.29072591007802379	0.2910201818895472	0.29131180286621261	0.29160082085206701	0.29188728240476208	0.29217123284130009	0.29245271628176539	0.29273177569114311	0.29300845291932792	0.29328278873941332	0.2935548228843522	0.29382459408206829	0.29409214008909862	0.29435749772283881	0.29462070289246139	0.29488179062857078	0.29514079511165792	0.29539774969941079	0.29565268695293689	0.29590563866194969	0.29615663586896479	0.29640570889255669	0.29665288734971579	0.29689820017734908	0.2971416756529629	0.29738334141456502	0.29762322447982131	0.2978613512644997	0.29809774760023389	0.29833243875163551	0.29856544943278468	0.29879680382312479	0.29902652558278719	0.29925463786737089	0.29948116334219949	0.2997061241960785	0.29992954215457213	0.30015143849282178	0.3003718340479235	0.30059074923088258	0.30080820403816361	0.30102421806285118	0.30123881050543733	0.30145200018425072	0.30166380554554162	0.30187424467323598	0.30208333529837228	0.30229109480823241	0.30249754025517928	0.30270268836521219	0.30290655554625018	0.30310915789615489	0.30331051121050101	0.30351063099010522	0.30370953244832188	0.3039072305181148	0.30410373985891159	0.30429907486325108	0.30449324966322872	0.30468627813674959	0.3048781739135939	0.30506895038130277	0.30525862069089083	0.30544719776239071	0.30563469429023649	0.30582112274849049	0.30600649539592067	0.30619082428093058	0.30637412124635099	0.30655639793409462	0.30673766578968009	0.30691793606662909	0.3070972198307414	0.30727552796425089	0.30745287116986808	0.3076292599747108	0.30780470473412891	0.30797921563542408	0.30815280270147127	0.30832547579424091	0.30849724461822903	0.30866811872379518	0.3088381075104133	0.30900722022983651	0.30917546598917978	0.3093428537539224	0.30950939235083291	0.3096750904708187	0.30983995667170311	0.31000399938093198	0.31016722689821091	0.31032964739807689	0.3104912689324057	0.31065209943285549	0.31081214671325169	0.3109714184719114	0.31112992229391151	0.31128766565330113	0.31144465591526038	0.31160090033820698	0.31175640607585181	0.3119111801792056	0.31206522959853727	0.31221856118528601	0.3123711816939288	0.31252309778380272	0.31267431602088569	0.31282484287953538	0.31297468474418771	0.31312384791101611	0.31327233858955311	0.31342016290427382	0.31356732689614492	0.31371383652413698	0.31385969766670391	0.3140049161232279	0.31414949761543359	0.31429344778876961	0.31443677221375949	0.31457947638732398	0.31472156573407267	0.31486304560756878	0.31500392129156529	0.31514419800121529	0.31528388088425557	0.31542297502216471	0.31556148543129692	0.31569941706399102	0.31583677480965677	0.31597356349583738	0.31610978788925043	0.31624545269680587	0.3163805625666043	0.31651512208891369	0.31664913579712511	0.31678260816869053	0.31691554362603991	0.31704794653748031	0.31717982121807659	0.31731117193051339	0.3174420028859416	0.31757231824480597	0.3177021221176568	0.31783141856594582	0.3179602116028058	0.31808850519381499	0.31821630325774608	0.31834360966730108	0.31847042824983141	0.31859676278804389	0.31872261702069349	0.31884799464326208	0.31897289930862488	0.31909733462770329	0.31922130417010591	0.31934481146475679	0.31946786000051258	0.31959045322676688	0.3197125945540446	0.31983428735458391	0.31995553496290791	0.3200763406763858	0.32019670775578341	0.32031663942580352	0.32043613887561639	0.32055520925938058	0.32067385369675389	0.32079207527339593	0.32090987704146012	0.32102726202007809	0.32114423319583518	0.32126079352323639	0.3213769459251653	0.32149269329333419	0.3216080384887261	0.32172298434202912	0.32183753365406331	0.32195168919620021	0.322065453710774	0.32217882991148689	0.32229182048380661	0.32240442808535719	0.32251665534630258	0.32262850486972527	0.3227399792319961	0.3228510809831393	0.32296181264719132	0.3230721767225529	0.3231821756823352	0.3232918119747008	0.32340108802319861	0.32351000622709269	0.32361856896168639	0.32372677857864068	0.32383463740628721	0.32394214774993618	Cathod Activation	0.01	1.2642140468227399E-2	1.52842809364548E-2	1.7926421404682199E-2	2.0568561872909698E-2	2.3210702341137101E-2	2.58528428093645E-2	2.8494983277591899E-2	3.1137123745819301E-2	3.3779264214046797E-2	3.64214046822742E-2	3.9063545150501602E-2	4.1705685618728998E-2	4.4347826086956497E-2	4.69899665551839E-2	4.9632107023411302E-2	5.2274247491638698E-2	5.4916387959866197E-2	5.75585284280936E-2	6.0200668896321002E-2	6.2842809364548502E-2	6.5484949832775904E-2	6.8127090301003307E-2	7.0769230769230695E-2	7.3411371237458195E-2	7.6053511705685597E-2	7.8695652173913E-2	8.1337792642140402E-2	8.3979933110367805E-2	8.6622073578595304E-2	8.9264214046822707E-2	9.1906354515050095E-2	9.4548494983277595E-2	9.7190635451504997E-2	9.98327759197324E-2	0.1024749163879598	0.1051170568561872	0.1077591973244147	0.11040133779264211	0.1130434782608695	0.115685618729097	0.1183277591973244	0.1209698996655518	0.1236120401337792	0.12625418060200669	0.1288963210702341	0.13153846153846149	0.13418060200668891	0.1368227424749163	0.1394648829431438	0.14210702341137121	0.1447491638795986	0.14739130434782599	0.15003344481605349	0.15267558528428091	0.1553177257525083	0.1579598662207358	0.16060200668896321	0.1632441471571906	0.16588628762541799	0.1685284280936454	0.1711705685618729	0.17381270903010029	0.17645484949832771	0.1790969899665551	0.1817391304347826	0.18438127090301001	0.1870234113712374	0.18966555183946479	0.19230769230769229	0.19494983277591971	0.1975919732441471	0.20023411371237451	0.2028762541806019	0.2055183946488294	0.20816053511705679	0.21080267558528429	0.2134448160535117	0.21608695652173909	0.21872909698996651	0.2213712374581939	0.2240133779264214	0.22665551839464879	0.2292976588628762	0.23193979933110359	0.23458193979933101	0.23722408026755851	0.2398662207357859	0.24250836120401331	0.24515050167224081	0.2477926421404682	0.25043478260869562	0.25307692307692298	0.2557190635451505	0.25836120401337792	0.26100334448160528	0.2636454849498327	0.26628762541806011	0.26892976588628759	0.271571906354515	0.27421404682274247	0.27685618729096989	0.27949832775919731	0.28214046822742478	0.28478260869565208	0.28742474916387961	0.29006688963210697	0.29270903010033439	0.2953511705685618	0.29799331103678928	0.30063545150501669	0.30327759197324411	0.30591973244147158	0.30856187290969889	0.31120401337792641	0.31384615384615377	0.31648829431438119	0.31913043478260872	0.32177257525083608	0.3244147157190635	0.32705685618729091	0.32969899665551838	0.3323411371237458	0.33498327759197322	0.33762541806020069	0.34026755852842799	0.34290969899665552	0.34555183946488288	0.3481939799331103	0.35083612040133783	0.35347826086956519	0.3561204013377926	0.35876254180602002	0.36140468227424749	0.36404682274247491	0.36668896321070232	0.3693311036789298	0.3719732441471571	0.37461538461538457	0.37725752508361199	0.3798996655518394	0.38254180602006688	0.38518394648829429	0.38782608695652171	0.39046822742474913	0.3931103678929766	0.39575250836120401	0.39839464882943137	0.40103678929765879	0.40367892976588621	0.40632107023411368	0.4089632107023411	0.41160535117056862	0.41424749163879598	0.4168896321070234	0.41953177257525071	0.42217391304347818	0.42481605351170559	0.42745819397993312	0.43010033444816048	0.43274247491638801	0.43538461538461531	0.43802675585284279	0.4406688963210702	0.44331103678929767	0.44595317725752509	0.4485953177257524	0.45123745819397992	0.45387959866220728	0.45652173913043481	0.45916387959866217	0.46180602006688959	0.46444816053511701	0.46709030100334448	0.46973244147157189	0.47237458193979931	0.47501672240802673	0.4776588628762542	0.48030100334448161	0.48294314381270909	0.48558528428093639	0.48822742474916381	0.49086956521739128	0.4935117056856187	0.49615384615384611	0.49879598662207347	0.501438127090301	0.50408026755852842	0.50672240802675583	0.50936454849498325	0.51200668896321067	0.51464882943143808	0.51729096989966561	0.51993311036789303	0.52257525083612033	0.52521739130434775	0.52785953177257527	0.53050167224080269	0.53314381270903	0.53578595317725752	0.53842809364548494	0.54107023411371236	0.54371237458193977	0.54635451505016719	0.54899665551839461	0.55163879598662202	0.55428093645484955	0.55692307692307697	0.55956521739130427	0.5622073578595318	0.56484949832775921	0.56749163879598663	0.57013377926421394	0.57277591973244146	0.57541806020066888	0.5780602006688963	0.58070234113712371	0.58334448160535113	0.58598662207357854	0.58862876254180596	0.59127090301003349	0.5939130434782609	0.59655518394648821	0.59919732441471574	0.60183946488294315	0.60448160535117057	0.60712374581939799	0.6097658862876254	0.61240802675585282	0.61505016722408024	0.61769230769230776	0.62033444816053507	0.62297658862876248	0.6256187290969899	0.62826086956521743	0.63090301003344484	0.63354515050167215	0.63618729096989968	0.63882943143812709	0.64147157190635451	0.64411371237458193	0.64675585284280934	0.64939799331103676	0.65204013377926417	0.6546822742474917	0.65732441471571901	0.65996655518394642	0.66260869565217395	0.66525083612040137	0.66789297658862878	0.67053511705685609	0.67317725752508362	0.67581939799331103	0.67846153846153845	0.68110367892976587	0.68374581939799328	0.6863879598662207	0.68903010033444811	0.69167224080267564	0.69431438127090295	0.69695652173913036	0.69959866220735789	0.70224080267558531	0.70488294314381261	0.70752508361204014	0.71016722408026756	0.71280936454849497	0.71545150501672239	0.71809364548494981	0.72073578595317722	0.72337792642140464	0.72602006688963205	0.72866220735785958	0.73130434782608689	0.7339464882943143	0.73658862876254183	0.73923076923076925	0.74187290969899655	0.74451505016722408	0.7471571906354515	0.74979933110367891	0.75244147157190633	0.75508361204013374	0.75772575250836116	0.76036789297658858	0.7630100334448161	0.76565217391304352	0.76829431438127083	0.77093645484949824	0.77357859531772577	0.77622073578595319	0.77886287625418049	0.78150501672240802	0.78414715719063544	0.78678929765886285	0.78943143812709027	0.79207357859531768	0.7947157190635451	0.79735785953177252	0.8	2.6544322819168801E-2	3.3106938093619698E-2	3.9365627615794999E-2	4.53023409978556E-2	5.0914948566701597E-2	5.6212077160247197E-2	6.1208902988138802E-2	6.5924059588955905E-2	7.0377536295842702E-2	7.4589343252202595E-2	7.8578721501275095E-2	8.2363718542588296E-2	8.5960997796498601E-2	8.938579137687E-2	9.2651936334930102E-2	9.57719560983427E-2	9.8757163309703702E-2	0.1016177697163001	0.1043629947942348	0.1070011685680809	0.1095398264080984	0.1119857949792353	0.11434526932384941	0.1166238815045917	0.1188267614560625	0.1209585907826403	0.1230236502510125	0.12502586169397539	0.12696882498818229	0.12885585070544411	0.1306899889723627	0.13247405501068471	0.1342106517729359	0.13590219003558021	0.13755090626535629	0.13915887853339209	0.1407280407157967	0.14226019518818309	0.14375702419447101	0.14522010004686831	0.1466508942936445	0.1480507859737944	0.14942106906254929	0.15076295919860899	0.15207759977265109	0.15336606744687559	0.1546293771668501	0.1558684867195525	0.1570843008851032	0.1582776752241068	0.15944941953766331	0.16060030103287329	0.1617310472229502	0.16284234858781041	0.16393486101816121	0.16500920806361011	0.16606598300311279	0.16710575075414319	0.16812904963525219	0.16913639299517119	0.17012827072027581	0.1711051506310344	0.17206747977701559	0.17301568563908321	0.17395017724657849	0.17487134621653619	0.17577956772132061	0.17667520139046791	0.1775585921519888	0.1784300710179067	0.1792899558183754	0.1801385518883345	0.180976152710313	0.18180304051667581	0.182619486854326	0.1834257531146192	0.184222091031015	0.18500874314677981	0.1857859432548663	0.18655391681192041	0.18731288132821161	0.1880630467351386	0.1888046157318316	0.18953778411225569	0.19026274107411009	0.19097966951072021	0.19168874628702881	0.1923901425007091	0.1930840237293493	0.19377055026458539	0.19444987733399791	0.19512215531152949	0.1957875299171245	0.196446142406245	0.1970981297498699	0.19774362480554389	0.19838275648000189	0.19901564988386131	0.1996424264788399	0.20026320421792659	0.2008780976789063	0.20148721819161031	0.20209067395924329	0.2026885701741124	0.20328100912806579	0.20386809031792649	0.2044499105461913	0.20502656401724559	0.20559814242933311	0.20616473506250019	0.2067264288627263	0.2072833085224346	0.20783545655756891	0.20838295338141069	0.2089258773752995	0.20946430495641069	0.20999831064273669	0.2105279671154085	0.21105334527848599	0.21157451431634039	0.2120915417487429	0.2126044934837697	0.21311343386862441	0.21361842573847731	0.2141195304634122	0.214616807993568	0.21511031690255811	0.2156001144292452	0.21608625651794619	0.2165687978571362	0.21704779191671961	0.2175232909839305	0.21799534619792241	0.21846400758310441	0.21892932408127819	0.21939134358262599	0.21985011295559989	0.22030567807575729	0.22075808385358889	0.22120737426137771	0.2216535923591334	0.22209678031963609	0.22253697945262829	0.22297423022818921	0.22340857229932279	0.22384004452379341	0.22426868498523631	0.22469453101357459	0.22511761920476661	0.2255379854399123	0.22595566490374239	0.2263706921025139	0.22678310088133549	0.22719292444094311	0.22760019535394829	0.22800494558057691	0.22840720648391971	0.22880700884471011	0.22920438287564901	0.22959935823529171	0.22999196404151359	0.2303822288845695	0.23077018083976139	0.23115584747972831	0.23153925588637239	0.23192043266243351	0.2322994039427245	0.23267619540503959	0.23305083228074711	0.2334233393650765	0.23379374102711201	0.23416206121950131	0.23452832348788899	0.2348925509800856	0.235254766454979	0.23561499229119851	0.23597325049553911	0.23632956271115321	0.23668395022551891	0.2370364339781908	0.2373870345683412	0.23773577226209799	0.23808266699968619	0.23842773840237871	0.2387710057792635	0.23911248813383179	0.23945220417039359	0.2397901723003259	0.24012641064815859	0.24046093705750329	0.2407937690968299	0.24112492406509481	0.2414544189972275	0.24178227066947619	0.24210849560462111	0.24243311007705531	0.24275613011773989	0.243077571519036	0.24339744983941769	0.2437157804080686	0.24403257832936709	0.2443478584872614	0.24466163554953921	0.2449739239719948	0.24528473800249601	0.24559409168495339	0.2459019988631965	0.2462084731847575	0.2465135281045665	0.2468171768885595	0.2471194326172029	0.2474203081889364	0.24771981632353579	0.2480179695653987	0.24831478028675549	0.24861026069080641	0.2489044228147882	0.24919727853297119	0.249488839559589	0.2497791174517027	0.2500681236120017	0.25035586929154169	0.25064236559242259	0.25092762347040809	0.25121165373748688	0.25149446706437872	0.2517760739829864	0.25205648488879401	0.25233571004321409	0.25261375957588461	0.25289064348691648	0.25316637164909411	0.2534409538100284	0.25371439959426562	0.25398671850535132	0.25425791992785068	0.25452801312932832	0.25479700726228571	0.25506491136605958	0.2553317343686804	0.2555974850886939	0.25586217223694491	0.25612580441832489	0.2563883901334843	0.25664993778051098	0.25691045565657411	0.2571699519595359	0.25742843478953109	0.25768591215051501	0.25794239195178098	0.25819788200944899	0.25845239004792342	0.25870592370132389	0.2589584905148879	0.25921009794634547	0.25946075336726881	0.25971046406439491	0.25995923724092312	0.26020708001778819	0.26045399943490921	0.2607000024524147	0.26094509595184467	0.26118928673733027	0.26143258153675109	0.26167498700287128	0.26191650971445452	0.26215715617735769	0.262396932825606	0.2626358460224465	0.26287390206138311	0.26311110716719388	0.2633474674969275	0.26358298914088429	0.26381767812357731	0.26405154040467782	0.26428458187994258	0.2645168083821261	0.26474822568187512	0.26497883948860818	0.26520865545137939	0.26543767915972721	0.2656659161445083	0.2658933718787162	0.26612005177828718	0.26634596120289061	0.26657110545670631	0.2667954897891891	0.26701911939581902	0.26724199941883969	0.26746413494798388	0.26768553102118647	0.26790619262528548	0.26812612469671138	0.26834533212216471	0.26856381973928289	0.26878159233729437	0.26899865465766393	0.26921501139472559	0.26943066719630621	0.26964562666433811	Ohmic, Separator	0.01	1.2642140468227399E-2	1.52842809364548E-2	1.7926421404682199E-2	2.0568561872909698E-2	2.3210702341137101E-2	2.58528428093645E-2	2.8494983277591899E-2	3.1137123745819301E-2	3.3779264214046797E-2	3.64214046822742E-2	3.9063545150501602E-2	4.1705685618728998E-2	4.4347826086956497E-2	4.69899665551839E-2	4.9632107023411302E-2	5.2274247491638698E-2	5.4916387959866197E-2	5.75585284280936E-2	6.0200668896321002E-2	6.2842809364548502E-2	6.5484949832775904E-2	6.8127090301003307E-2	7.0769230769230695E-2	7.3411371237458195E-2	7.6053511705685597E-2	7.8695652173913E-2	8.1337792642140402E-2	8.3979933110367805E-2	8.6622073578595304E-2	8.9264214046822707E-2	9.1906354515050095E-2	9.4548494983277595E-2	9.7190635451504997E-2	9.98327759197324E-2	0.1024749163879598	0.1051170568561872	0.1077591973244147	0.11040133779264211	0.1130434782608695	0.115685618729097	0.1183277591973244	0.1209698996655518	0.1236120401337792	0.12625418060200669	0.1288963210702341	0.13153846153846149	0.13418060200668891	0.1368227424749163	0.1394648829431438	0.14210702341137121	0.1447491638795986	0.14739130434782599	0.15003344481605349	0.15267558528428091	0.1553177257525083	0.1579598662207358	0.16060200668896321	0.1632441471571906	0.16588628762541799	0.1685284280936454	0.1711705685618729	0.17381270903010029	0.17645484949832771	0.1790969899665551	0.1817391304347826	0.18438127090301001	0.1870234113712374	0.18966555183946479	0.19230769230769229	0.19494983277591971	0.1975919732441471	0.20023411371237451	0.2028762541806019	0.2055183946488294	0.20816053511705679	0.21080267558528429	0.2134448160535117	0.21608695652173909	0.21872909698996651	0.2213712374581939	0.2240133779264214	0.22665551839464879	0.2292976588628762	0.23193979933110359	0.23458193979933101	0.23722408026755851	0.2398662207357859	0.24250836120401331	0.24515050167224081	0.2477926421404682	0.25043478260869562	0.25307692307692298	0.2557190635451505	0.25836120401337792	0.26100334448160528	0.2636454849498327	0.26628762541806011	0.26892976588628759	0.271571906354515	0.27421404682274247	0.27685618729096989	0.27949832775919731	0.28214046822742478	0.28478260869565208	0.28742474916387961	0.29006688963210697	0.29270903010033439	0.2953511705685618	0.29799331103678928	0.30063545150501669	0.30327759197324411	0.30591973244147158	0.30856187290969889	0.31120401337792641	0.31384615384615377	0.31648829431438119	0.31913043478260872	0.32177257525083608	0.3244147157190635	0.32705685618729091	0.32969899665551838	0.3323411371237458	0.33498327759197322	0.33762541806020069	0.34026755852842799	0.34290969899665552	0.34555183946488288	0.3481939799331103	0.35083612040133783	0.35347826086956519	0.3561204013377926	0.35876254180602002	0.36140468227424749	0.36404682274247491	0.36668896321070232	0.3693311036789298	0.3719732441471571	0.37461538461538457	0.37725752508361199	0.3798996655518394	0.38254180602006688	0.38518394648829429	0.38782608695652171	0.39046822742474913	0.3931103678929766	0.39575250836120401	0.39839464882943137	0.40103678929765879	0.40367892976588621	0.40632107023411368	0.4089632107023411	0.41160535117056862	0.41424749163879598	0.4168896321070234	0.41953177257525071	0.42217391304347818	0.42481605351170559	0.42745819397993312	0.43010033444816048	0.43274247491638801	0.43538461538461531	0.43802675585284279	0.4406688963210702	0.44331103678929767	0.44595317725752509	0.4485953177257524	0.45123745819397992	0.45387959866220728	0.45652173913043481	0.45916387959866217	0.46180602006688959	0.46444816053511701	0.46709030100334448	0.46973244147157189	0.47237458193979931	0.47501672240802673	0.4776588628762542	0.48030100334448161	0.48294314381270909	0.48558528428093639	0.48822742474916381	0.49086956521739128	0.4935117056856187	0.49615384615384611	0.49879598662207347	0.501438127090301	0.50408026755852842	0.50672240802675583	0.50936454849498325	0.51200668896321067	0.51464882943143808	0.51729096989966561	0.51993311036789303	0.52257525083612033	0.52521739130434775	0.52785953177257527	0.53050167224080269	0.53314381270903	0.53578595317725752	0.53842809364548494	0.54107023411371236	0.54371237458193977	0.54635451505016719	0.54899665551839461	0.55163879598662202	0.55428093645484955	0.55692307692307697	0.55956521739130427	0.5622073578595318	0.56484949832775921	0.56749163879598663	0.57013377926421394	0.57277591973244146	0.57541806020066888	0.5780602006688963	0.58070234113712371	0.58334448160535113	0.58598662207357854	0.58862876254180596	0.59127090301003349	0.5939130434782609	0.59655518394648821	0.59919732441471574	0.60183946488294315	0.60448160535117057	0.60712374581939799	0.6097658862876254	0.61240802675585282	0.61505016722408024	0.61769230769230776	0.62033444816053507	0.62297658862876248	0.6256187290969899	0.62826086956521743	0.63090301003344484	0.63354515050167215	0.63618729096989968	0.63882943143812709	0.64147157190635451	0.64411371237458193	0.64675585284280934	0.64939799331103676	0.65204013377926417	0.6546822742474917	0.65732441471571901	0.65996655518394642	0.66260869565217395	0.66525083612040137	0.66789297658862878	0.67053511705685609	0.67317725752508362	0.67581939799331103	0.67846153846153845	0.68110367892976587	0.68374581939799328	0.6863879598662207	0.68903010033444811	0.69167224080267564	0.69431438127090295	0.69695652173913036	0.69959866220735789	0.70224080267558531	0.70488294314381261	0.70752508361204014	0.71016722408026756	0.71280936454849497	0.71545150501672239	0.71809364548494981	0.72073578595317722	0.72337792642140464	0.72602006688963205	0.72866220735785958	0.73130434782608689	0.7339464882943143	0.73658862876254183	0.73923076923076925	0.74187290969899655	0.74451505016722408	0.7471571906354515	0.74979933110367891	0.75244147157190633	0.75508361204013374	0.75772575250836116	0.76036789297658858	0.7630100334448161	0.76565217391304352	0.76829431438127083	0.77093645484949824	0.77357859531772577	0.77622073578595319	0.77886287625418049	0.78150501672240802	0.78414715719063544	0.78678929765886285	0.78943143812709027	0.79207357859531768	0.7947157190635451	0.79735785953177252	0.8	1.5765538659273E-3	1.9931015428780001E-3	2.4096492198287002E-3	2.8261968967793999E-3	3.2427445737299998E-3	3.6592922506806999E-3	4.0758399276314E-3	4.4923876045821001E-3	4.9089352815328002E-3	5.3254829584835003E-3	5.7420306354341996E-3	6.1585783123848997E-3	6.5751259893355998E-3	6.9916736662862999E-3	7.408221343237E-3	7.8247690201876993E-3	8.2413166971383994E-3	8.6578643740890995E-3	9.0744120510397996E-3	9.4909597279904997E-3	9.9075074049411998E-3	1.03240550818919E-2	1.07406027588426E-2	1.11571504357933E-2	1.15736981127439E-2	1.19902457896946E-2	1.24067934666453E-2	1.2823341143596E-2	1.32398888205467E-2	1.36564364974974E-2	1.40729841744481E-2	1.44895318513988E-2	1.49060795283495E-2	1.5322627205300201E-2	1.5739174882250899E-2	1.6155722559201599E-2	1.6572270236152299E-2	1.6988817913102999E-2	1.7405365590053699E-2	1.7821913267004399E-2	1.82384609439551E-2	1.86550086209058E-2	1.90715562978565E-2	1.94881039748072E-2	1.9904651651757799E-2	2.03211993287085E-2	2.07377470056592E-2	2.11542946826099E-2	2.15708423595606E-2	2.19873900365113E-2	2.2403937713462E-2	2.28204853904127E-2	2.32370330673634E-2	2.36535807443141E-2	2.40701284212648E-2	2.4486676098215501E-2	2.4903223775166201E-2	2.5319771452116901E-2	2.5736319129067601E-2	2.6152866806018301E-2	2.6569414482969001E-2	2.6985962159919701E-2	2.7402509836870401E-2	2.7819057513821101E-2	2.8235605190771701E-2	2.8652152867722401E-2	2.9068700544673101E-2	2.9485248221623801E-2	2.9901795898574501E-2	3.0318343575525201E-2	3.0734891252475902E-2	3.1151438929426602E-2	3.1567986606377302E-2	3.1984534283328002E-2	3.2401081960278702E-2	3.2817629637229402E-2	3.3234177314180102E-2	3.3650724991130802E-2	3.4067272668081502E-2	3.4483820345032203E-2	3.4900368021982903E-2	3.5316915698933603E-2	3.5733463375884303E-2	3.6150011052835003E-2	3.6566558729785703E-2	3.6983106406736299E-2	3.7399654083686999E-2	3.7816201760637699E-2	3.8232749437588399E-2	3.86492971145391E-2	3.90658447914898E-2	3.94823924684405E-2	3.98989401453912E-2	4.03154878223419E-2	4.07320354992926E-2	4.11485831762433E-2	4.1565130853194E-2	4.19816785301447E-2	4.2398226207095401E-2	4.2814773884046101E-2	4.3231321560996801E-2	4.3647869237947501E-2	4.4064416914898201E-2	4.4480964591848901E-2	4.4897512268799601E-2	4.5314059945750301E-2	4.5730607622700897E-2	4.6147155299651597E-2	4.6563702976602298E-2	4.6980250653552998E-2	4.7396798330503698E-2	4.7813346007454398E-2	4.8229893684405098E-2	4.8646441361355798E-2	4.9062989038306498E-2	4.9479536715257198E-2	4.9896084392207898E-2	5.0312632069158598E-2	5.0729179746109299E-2	5.1145727423059999E-2	5.1562275100010699E-2	5.1978822776961399E-2	5.2395370453912099E-2	5.2811918130862799E-2	5.3228465807813499E-2	5.3645013484764199E-2	5.4061561161714802E-2	5.4478108838665502E-2	5.4894656515616203E-2	5.5311204192566903E-2	5.5727751869517603E-2	5.6144299546468303E-2	5.6560847223419003E-2	5.6977394900369703E-2	5.7393942577320403E-2	5.7810490254271103E-2	5.8227037931221803E-2	5.8643585608172497E-2	5.9060133285123197E-2	5.9476680962073897E-2	5.9893228639024597E-2	6.0309776315975297E-2	6.0726323992925997E-2	6.1142871669876697E-2	6.1559419346827397E-2	6.1975967023778097E-2	6.2392514700728798E-2	6.2809062377679498E-2	6.3225610054630094E-2	6.3642157731580801E-2	6.4058705408531494E-2	6.4475253085482201E-2	6.4891800762432894E-2	6.5308348439383601E-2	6.5724896116334294E-2	6.6141443793285001E-2	6.6557991470235695E-2	6.6974539147186402E-2	6.7391086824137095E-2	6.7807634501087802E-2	6.8224182178038495E-2	6.8640729854989202E-2	6.9057277531939895E-2	6.9473825208890602E-2	6.9890372885841295E-2	7.0306920562792002E-2	7.0723468239742696E-2	7.1140015916693305E-2	7.1556563593644096E-2	7.1973111270594706E-2	7.2389658947545399E-2	7.2806206624496106E-2	7.3222754301446799E-2	7.3639301978397506E-2	7.4055849655348199E-2	7.4472397332298906E-2	7.48889450092496E-2	7.5305492686200307E-2	7.5722040363151E-2	7.6138588040101707E-2	7.65551357170524E-2	7.6971683394003093E-2	7.73882310709538E-2	7.7804778747904493E-2	7.82213264248552E-2	7.8637874101805894E-2	7.9054421778756601E-2	7.9470969455707294E-2	7.9887517132658001E-2	8.0304064809608597E-2	8.0720612486559304E-2	8.1137160163509997E-2	8.1553707840460704E-2	8.1970255517411397E-2	8.2386803194362104E-2	8.2803350871312797E-2	8.3219898548263505E-2	8.3636446225214198E-2	8.4052993902164905E-2	8.4469541579115598E-2	8.4886089256066305E-2	8.5302636933016998E-2	8.5719184609967705E-2	8.6135732286918398E-2	8.6552279963869105E-2	8.6968827640819799E-2	8.7385375317770506E-2	8.7801922994721199E-2	8.8218470671671795E-2	8.8635018348622502E-2	8.9051566025573195E-2	8.9468113702523902E-2	8.9884661379474595E-2	9.0301209056425302E-2	9.0717756733375995E-2	9.1134304410326702E-2	9.1550852087277396E-2	9.1967399764228103E-2	9.2383947441178796E-2	9.2800495118129503E-2	9.3217042795080196E-2	9.3633590472030903E-2	9.4050138148981596E-2	9.4466685825932303E-2	9.4883233502882997E-2	9.5299781179833704E-2	9.5716328856784397E-2	9.6132876533735007E-2	9.6549424210685797E-2	9.6965971887636407E-2	9.73825195645871E-2	9.7799067241537793E-2	9.82156149184885E-2	9.8632162595439193E-2	9.90487102723899E-2	9.9465257949340594E-2	9.9881805626291301E-2	0.10029835330324199	0.1007149009801927	0.10113144865714339	0.1015479963340941	0.10196454401104479	0.1023810916879955	0.10279763936494619	0.1032141870418969	0.10363073471884759	0.1040472823957983	0.10446383007274899	0.1048803777496997	0.1052969254266504	0.10571347310360101	0.1061300207805517	0.10654656845750241	0.1069631161344531	0.10737966381140381	0.1077962114883545	0.10821275916530521	0.1086293068422559	0.10904585451920661	0.1094624021961573	0.10987894987310801	0.1102954975500587	0.11071204522700941	0.1111285929039601	0.11154514058091081	0.1119616882578615	0.11237823593481221	0.1127947836117629	0.11321133128871359	0.1136278789656642	0.1140444266426149	0.1144609743195656	0.1148775219965163	0.115294069673467	0.1157106173504177	0.1161271650273684	0.1165437127043191	0.1169602603812698	0.1173768080582205	0.1177933557351712	0.1182099034121219	0.1186264510890726	0.1190429987660233	0.119459546442974	0.1198760941199247	0.1202926417968754	0.1207091894738261	0.12112573715077669	0.1215422848277275	0.12195883250467809	0.1223753801816289	0.12279192785857949	0.1232084755355302	0.12362502321248089	0.1240415708894316	0.12445811856638229	0.124874666243333	0.12529121392028369	0.1257077615972344	0.12612430927418511	Ohmic, Electrode/Contact	0.01	1.2642140468227399E-2	1.52842809364548E-2	1.7926421404682199E-2	2.0568561872909698E-2	2.3210702341137101E-2	2.58528428093645E-2	2.8494983277591899E-2	3.1137123745819301E-2	3.3779264214046797E-2	3.64214046822742E-2	3.9063545150501602E-2	4.1705685618728998E-2	4.4347826086956497E-2	4.69899665551839E-2	4.9632107023411302E-2	5.2274247491638698E-2	5.4916387959866197E-2	5.75585284280936E-2	6.0200668896321002E-2	6.2842809364548502E-2	6.5484949832775904E-2	6.8127090301003307E-2	7.0769230769230695E-2	7.3411371237458195E-2	7.6053511705685597E-2	7.8695652173913E-2	8.1337792642140402E-2	8.3979933110367805E-2	8.6622073578595304E-2	8.9264214046822707E-2	9.1906354515050095E-2	9.4548494983277595E-2	9.7190635451504997E-2	9.98327759197324E-2	0.1024749163879598	0.1051170568561872	0.1077591973244147	0.11040133779264211	0.1130434782608695	0.115685618729097	0.1183277591973244	0.1209698996655518	0.1236120401337792	0.12625418060200669	0.1288963210702341	0.13153846153846149	0.13418060200668891	0.1368227424749163	0.1394648829431438	0.14210702341137121	0.1447491638795986	0.14739130434782599	0.15003344481605349	0.15267558528428091	0.1553177257525083	0.1579598662207358	0.16060200668896321	0.1632441471571906	0.16588628762541799	0.1685284280936454	0.1711705685618729	0.17381270903010029	0.17645484949832771	0.1790969899665551	0.1817391304347826	0.18438127090301001	0.1870234113712374	0.18966555183946479	0.19230769230769229	0.19494983277591971	0.1975919732441471	0.20023411371237451	0.2028762541806019	0.2055183946488294	0.20816053511705679	0.21080267558528429	0.2134448160535117	0.21608695652173909	0.21872909698996651	0.2213712374581939	0.2240133779264214	0.22665551839464879	0.2292976588628762	0.23193979933110359	0.23458193979933101	0.23722408026755851	0.2398662207357859	0.24250836120401331	0.24515050167224081	0.2477926421404682	0.25043478260869562	0.25307692307692298	0.2557190635451505	0.25836120401337792	0.26100334448160528	0.2636454849498327	0.26628762541806011	0.26892976588628759	0.271571906354515	0.27421404682274247	0.27685618729096989	0.27949832775919731	0.28214046822742478	0.28478260869565208	0.28742474916387961	0.29006688963210697	0.29270903010033439	0.2953511705685618	0.29799331103678928	0.30063545150501669	0.30327759197324411	0.30591973244147158	0.30856187290969889	0.31120401337792641	0.31384615384615377	0.31648829431438119	0.31913043478260872	0.32177257525083608	0.3244147157190635	0.32705685618729091	0.32969899665551838	0.3323411371237458	0.33498327759197322	0.33762541806020069	0.34026755852842799	0.34290969899665552	0.34555183946488288	0.3481939799331103	0.35083612040133783	0.35347826086956519	0.3561204013377926	0.35876254180602002	0.36140468227424749	0.36404682274247491	0.36668896321070232	0.3693311036789298	0.3719732441471571	0.37461538461538457	0.37725752508361199	0.3798996655518394	0.38254180602006688	0.38518394648829429	0.38782608695652171	0.39046822742474913	0.3931103678929766	0.39575250836120401	0.39839464882943137	0.40103678929765879	0.40367892976588621	0.40632107023411368	0.4089632107023411	0.41160535117056862	0.41424749163879598	0.4168896321070234	0.41953177257525071	0.42217391304347818	0.42481605351170559	0.42745819397993312	0.43010033444816048	0.43274247491638801	0.43538461538461531	0.43802675585284279	0.4406688963210702	0.44331103678929767	0.44595317725752509	0.4485953177257524	0.45123745819397992	0.45387959866220728	0.45652173913043481	0.45916387959866217	0.46180602006688959	0.46444816053511701	0.46709030100334448	0.46973244147157189	0.47237458193979931	0.47501672240802673	0.4776588628762542	0.48030100334448161	0.48294314381270909	0.48558528428093639	0.48822742474916381	0.49086956521739128	0.4935117056856187	0.49615384615384611	0.49879598662207347	0.501438127090301	0.50408026755852842	0.50672240802675583	0.50936454849498325	0.51200668896321067	0.51464882943143808	0.51729096989966561	0.51993311036789303	0.52257525083612033	0.52521739130434775	0.52785953177257527	0.53050167224080269	0.53314381270903	0.53578595317725752	0.53842809364548494	0.54107023411371236	0.54371237458193977	0.54635451505016719	0.54899665551839461	0.55163879598662202	0.55428093645484955	0.55692307692307697	0.55956521739130427	0.5622073578595318	0.56484949832775921	0.56749163879598663	0.57013377926421394	0.57277591973244146	0.57541806020066888	0.5780602006688963	0.58070234113712371	0.58334448160535113	0.58598662207357854	0.58862876254180596	0.59127090301003349	0.5939130434782609	0.59655518394648821	0.59919732441471574	0.60183946488294315	0.60448160535117057	0.60712374581939799	0.6097658862876254	0.61240802675585282	0.61505016722408024	0.61769230769230776	0.62033444816053507	0.62297658862876248	0.6256187290969899	0.62826086956521743	0.63090301003344484	0.63354515050167215	0.63618729096989968	0.63882943143812709	0.64147157190635451	0.64411371237458193	0.64675585284280934	0.64939799331103676	0.65204013377926417	0.6546822742474917	0.65732441471571901	0.65996655518394642	0.66260869565217395	0.66525083612040137	0.66789297658862878	0.67053511705685609	0.67317725752508362	0.67581939799331103	0.67846153846153845	0.68110367892976587	0.68374581939799328	0.6863879598662207	0.68903010033444811	0.69167224080267564	0.69431438127090295	0.69695652173913036	0.69959866220735789	0.70224080267558531	0.70488294314381261	0.70752508361204014	0.71016722408026756	0.71280936454849497	0.71545150501672239	0.71809364548494981	0.72073578595317722	0.72337792642140464	0.72602006688963205	0.72866220735785958	0.73130434782608689	0.7339464882943143	0.73658862876254183	0.73923076923076925	0.74187290969899655	0.74451505016722408	0.7471571906354515	0.74979933110367891	0.75244147157190633	0.75508361204013374	0.75772575250836116	0.76036789297658858	0.7630100334448161	0.76565217391304352	0.76829431438127083	0.77093645484949824	0.77357859531772577	0.77622073578595319	0.77886287625418049	0.78150501672240802	0.78414715719063544	0.78678929765886285	0.78943143812709027	0.79207357859531768	0.7947157190635451	0.79735785953177252	0.8	1.0763442242174999E-3	1.3633610972027001E-3	1.6510527947392001E-3	1.9393374949139E-3	2.2281544794606999E-3	2.5174565816807998E-3	2.8072059161490998E-3	3.0973712649320002E-3	3.3879263798757002E-3	3.6788488276804001E-3	3.9701191744855001E-3	4.2617203923215E-3	4.553637415883E-3	4.8458568042954002E-3	5.1383664781392002E-3	5.4311555116387999E-3	5.7242139660877E-3	6.017532754631E-3	6.3111035312599997E-3	6.6049185987602996E-3	6.8989708316776997E-3	7.1932536113182002E-3	7.4877607704870001E-3	7.7824865461835003E-3	8.0774255388495995E-3	8.3725726770584995E-3	8.6679231867523004E-3	8.9634725643081004E-3	9.2592165528463995E-3	9.5551511213008995E-3	9.8512724458529998E-3	1.01475768934011E-2	1.0444061006789599E-2	1.07407214915649E-2	1.1037555204064501E-2	1.1334559140672501E-2	1.16317304280992E-2	1.19290663145646E-2	1.2226564161782199E-2	1.2524221437650401E-2	1.28220357095772E-2	1.31200046383669E-2	1.3418125972612599E-2	1.37163975435401E-2	1.401481726026E-2	1.4313383105386299E-2	1.46120931309869E-2	1.49109454548345E-2	1.5209938256930001E-2	1.55090697762746E-2	1.58083383078663E-2	1.61077421999038E-2	1.6407279851178298E-2	1.6706949708638098E-2	1.7006750265110799E-2	1.73066800571723E-2	1.7606737663148301E-2	1.79069217012395E-2	1.8207230827761399E-2	1.8507663735488102E-2	1.88082191520938E-2	1.9108895838685198E-2	1.9409692588415701E-2	1.97106082251794E-2	2.0011641602375702E-2	2.0312791601741601E-2	2.0614057132246701E-2	2.0915437129046699E-2	2.1216930552490899E-2	2.1518536387181101E-2	2.1820253641078102E-2	2.2122081344652898E-2	2.24240185500795E-2	2.2726064330466901E-2	2.30282177791288E-2	2.33304780088864E-2	2.3632844151405701E-2	2.3935315356563399E-2	2.4237890791843499E-2	2.45405696417598E-2	2.48433511073048E-2	2.51462344054229E-2	2.5449218768505699E-2	2.57523034439101E-2	2.6055487693495801E-2	2.6358770793182999E-2	2.6662152032527899E-2	2.69656307143161E-2	2.7269206154172099E-2	2.7572877680184599E-2	2.7876644632546702E-2	2.81805063632104E-2	2.8484462235553999E-2	2.87885116240632E-2	2.9092653914022899E-2	2.93968885012224E-2	2.9701214791670101E-2	3.0005632201319399E-2	3.0310140155804698E-2	3.0614738090186399E-2	3.0919425448705701E-2	3.1224201684547599E-2	3.1529066259612798E-2	3.1834018644296302E-2	3.2139058317275503E-2	3.2444184765303898E-2	3.2749397483012303E-2	3.3054695972717499E-2	3.3360079744235799E-2	3.3665548314703801E-2	3.3971101208404901E-2	3.42767379566008E-2	3.4582458097369297E-2	3.4888261175446501E-2	3.5194146742074002E-2	3.5500114354851897E-2	3.5806163577594703E-2	3.6112293980193201E-2	3.6418505138479398E-2	3.6724796634096397E-2	3.7031168054371601E-2	3.7337618992193698E-2	3.7644149045893902E-2	3.7950757819129897E-2	3.8257444920773598E-2	3.8564209964801699E-2	3.8871052570190197E-2	3.9177972360810998E-2	3.9484968965331997E-2	3.9792042017119597E-2	4.00991911541441E-2	4.0406416018887899E-2	4.0713716258255601E-2	4.1021091523487298E-2	4.1328541470073803E-2	4.1636065757673701E-2	4.1943664050033601E-2	4.22513360149099E-2	4.2559081323992103E-2	4.2866899652829402E-2	4.3174790680757802E-2	4.3482754090830099E-2	4.37907895697471E-2	4.4098896807790798E-2	4.4407075498759101E-2	4.4715325339902197E-2	4.5023646031860598E-2	4.5332037278604999E-2	4.5640498787376298E-2	4.5949030268629197E-2	4.6257631435975E-2	4.6566302006127401E-2	4.6875041698848603E-2	4.7183850236897001E-2	4.7492727345976399E-2	4.7801672754685998E-2	4.8110686194471397E-2	4.8419767399577401E-2	4.8728916107001197E-2	4.9038132056447199E-2	4.9347414990282203E-2	4.9656764653492502E-2	4.9966180793640902E-2	5.02756631608254E-2	5.0585211507638603E-2	5.0894825589128202E-2	5.1204505162757603E-2	5.1514249988368503E-2	5.1824059828143101E-2	5.2133934446568199E-2	5.2443873610399497E-2	5.27538770886265E-2	5.3063944652438397E-2	5.3374076075190797E-2	5.3684271132373E-2	5.39945296015759E-2	5.4304851262460499E-2	5.4615235896727302E-2	5.4925683288086002E-2	5.5236193222226102E-2	5.5546765486788101E-2	5.5857399871334999E-2	5.6168096167324197E-2	5.64788541680811E-2	5.6789673668771599E-2	5.7100554466376199E-2	5.7411496359664499E-2	5.7722499149169798E-2	5.80335626371647E-2	5.8344686627636297E-2	5.8655870926263197E-2	5.8967115340391799E-2	5.9278419679013303E-2	5.9589783752741703E-2	5.9901207373791399E-2	6.0212690355955702E-2	6.0524232514585698E-2	6.0835833666569597E-2	6.1147493630311703E-2	6.14592122257131E-2	6.1770989274151401E-2	6.2082824598461699E-2	6.2394718022917503E-2	6.2706669373211898E-2	6.3018678476439605E-2	6.3330745161078603E-2	6.3642869256972504E-2	6.3955050595313506E-2	6.4267289008624995E-2	6.4579584330744802E-2	6.4891936396808694E-2	6.5204345043234496E-2	6.55168101077057E-2	6.5829331429156202E-2	6.6141908847754394E-2	6.6454542204888903E-2	6.6767231343152697E-2	6.7079976106329195E-2	6.7392776339377694E-2	6.7705631888418896E-2	6.8018542600721502E-2	6.8331508324688206E-2	6.8644528909842295E-2	6.8957604206814405E-2	6.9270734067329698E-2	6.9583918344194598E-2	6.9897156891284604E-2	7.0210449563531604E-2	7.0523796216912002E-2	7.0837196708434094E-2	7.1150650896127002E-2	7.1464158639028399E-2	7.17777197971734E-2	7.2091334231582996E-2	7.2405001804253494E-2	7.2718722378144807E-2	7.3032495817170195E-2	7.3346321986185695E-2	7.3660200750979399E-2	7.3974131978261304E-2	7.4288115535653204E-2	7.4602151291678701E-2	7.4916239115753305E-2	7.5230378878174894E-2	7.5544570450114201E-2	7.5858813703605102E-2	7.6173108511535706E-2	7.64874547476391E-2	7.6801852286484298E-2	7.7116301003467599E-2	7.7430800774803604E-2	7.7745351477516794E-2	7.8059952989432996E-2	7.8374605189170998E-2	7.8689307956134394E-2	7.9004061170503403E-2	7.93188647132268E-2	7.9633718466014206E-2	7.9948622311328099E-2	8.0263576132376294E-2	8.0578579813104498E-2	8.0893633238188503E-2	8.1208736293027106E-2	8.15238888637346E-2	8.1839090837134199E-2	8.2154342100750205E-2	8.2469642542801494E-2	8.2784992052194695E-2	8.3100390518517295E-2	8.3415837832030895E-2	8.3731333883664799E-2	8.4046878565009295E-2	8.4362471768309494E-2	8.4678113386458795E-2	8.4993803312992597E-2	8.5309541442082498E-2	8.5625327668529802E-2	8.5941161887759701E-2	8.6257043995815394E-2	8.6572973889352103E-2	8.6888951465631595E-2	8.7204976622515903E-2	8.7521049258462297E-2	8.7837169272517696E-2	8.8153336564312595E-2	8.8469551034056404E-2	8.8785812582531598E-2	8.91021211110887E-2	8.9418476521641005E-2	8.9734878716659305E-2	9.0051327599166994E-2	9.0367823072735096E-2	9.06843650414772E-2	9.10009534100443E-2	9.1317588083620796E-2	9.1634268967918597E-2	9.1950995969173402E-2	9.2267768994139507E-2	9.2584587950085298E-2	9.2901452744788907E-2	Current density (A cm⁻²)

Voltage loss (V)



b. Voltage breakdown at 0.4 A cm⁻²
E_rev	Woven Ni mesh (reference)	Micro-mesh, resistive limit (w=0)	Micro-mesh, central (w=0.5)	Micro-mesh, kinetic limit (w=1)	1.2312965521234049	1.2312965521234049	1.2312965521234049	1.2312965521234049	eta_a	Woven Ni mesh (reference)	Micro-mesh, resistive limit (w=0)	Micro-mesh, central (w=0.5)	Micro-mesh, kinetic limit (w=1)	0.32742377377211362	0.32742377377211362	0.30158085591296341	0.26499327475314771	eta_c	Woven Ni mesh (reference)	Micro-mesh, resistive limit (w=0)	Micro-mesh, central (w=0.5)	Micro-mesh, kinetic limit (w=1)	0.27660711281189482	0.27660711281189482	0.22495192371486911	0.15215086269124689	eta_ohm	Woven Ni mesh (reference)	Micro-mesh, resistive limit (w=0)	Micro-mesh, central (w=0.5)	Micro-mesh, kinetic limit (w=1)	0.1205405439520197	0.1001268013723688	0.1085816032091108	0.1205405439520197	
Voltage (V)



a. Polarisation at different temperatures, Micro-mesh. 7bar
V_50C	0.01	0.01264214	0.015284281	0.017926421	0.020568562	0.023210702	0.025852843	0.028494983	0.031137124	0.033779264	0.036421405	0.039063545	0.041705686	0.044347826	0.046989967	0.049632107	0.052274247	0.054916388	0.057558528	0.060200669	0.062842809	0.06548495	0.06812709	0.070769231	0.073411371	0.076053512	0.078695652	0.081337793	0.083979933	0.086622074	0.089264214	0.091906355	0.094548495	0.097190635	0.099832776	0.102474916	0.105117057	0.107759197	0.110401338	0.113043478	0.115685619	0.118327759	0.1209699	0.12361204	0.126254181	0.128896321	0.131538462	0.134180602	0.136822742	0.139464883	0.142107023	0.144749164	0.147391304	0.150033445	0.152675585	0.155317726	0.157959866	0.160602007	0.163244147	0.165886288	0.168528428	0.171170569	0.173812709	0.176454849	0.17909699	0.18173913	0.184381271	0.187023411	0.189665552	0.192307692	0.194949833	0.197591973	0.200234114	0.202876254	0.205518395	0.208160535	0.210802676	0.213444816	0.216086957	0.218729097	0.221371237	0.224013378	0.226655518	0.229297659	0.231939799	0.23458194	0.23722408	0.239866221	0.242508361	0.245150502	0.247792642	0.250434783	0.253076923	0.255719064	0.258361204	0.261003344	0.263645485	0.266287625	0.268929766	0.271571906	0.274214047	0.276856187	0.279498328	0.282140468	0.284782609	0.287424749	0.29006689	0.29270903	0.295351171	0.297993311	0.300635452	0.303277592	0.305919732	0.308561873	0.311204013	0.313846154	0.316488294	0.319130435	0.321772575	0.324414716	0.327056856	0.329698997	0.332341137	Panel 4c uses the supplied temperature results from 40–90 °C at 0.4 A cm⁻².	0.337625418	0.340267559	0.342909699	0.345551839	0.34819398	0.35083612	0.353478261	0.356120401	0.358762542	0.361404682	0.364046823	0.366688963	0.369331104	0.371973244	0.374615385	0.377257525	0.379899666	0.382541806	0.385183946	0.387826087	0.390468227	0.393110368	0.395752508	0.398394649	0.401036789	0.40367893	0.40632107	0.408963211	0.411605351	0.414247492	0.416889632	0.419531773	0.422173913	0.424816054	0.427458194	0.430100334	0.432742475	0.435384615	0.438026756	0.440668896	0.443311037	0.445953177	0.448595318	0.451237458	0.453879599	0.456521739	0.45916388	0.46180602	0.464448161	0.467090301	0.469732441	0.472374582	0.475016722	0.477658863	0.480301003	0.482943144	0.485585284	0.488227425	0.490869565	0.493511706	0.496153846	0.498795987	0.501438127	0.504080268	0.506722408	0.509364548	0.512006689	0.514648829	0.51729097	0.51993311	0.522575251	0.525217391	0.527859532	0.530501672	0.533143813	0.535785953	0.538428094	0.541070234	0.543712375	0.546354515	0.548996656	0.551638796	0.554280936	0.556923077	0.559565217	0.562207358	0.564849498	0.567491639	0.570133779	0.57277592	0.57541806	0.578060201	0.580702341	0.583344482	0.585986622	0.588628763	0.591270903	0.593913043	0.596555184	0.599197324	0.601839465	0.604481605	0.607123746	0.609765886	0.612408027	0.615050167	0.617692308	0.620334448	0.622976589	0.625618729	0.62826087	0.63090301	0.633545151	0.636187291	0.638829431	0.641471572	0.644113712	0.646755853	0.649397993	0.652040134	0.654682274	0.657324415	0.659966555	0.662608696	0.665250836	0.667892977	0.670535117	0.673177258	0.675819398	0.678461538	0.681103679	0.683745819	0.68638796	0.6890301	0.691672241	0.694314381	0.696956522	0.699598662	0.702240803	0.704882943	0.707525084	0.710167224	0.712809365	0.715451505	0.718093645	0.720735786	0.723377926	0.726020067	0.728662207	0.731304348	0.733946488	0.736588629	0.739230769	0.74187291	0.74451505	0.747157191	0.749799331	0.752441472	0.755083612	0.757725753	0.760367893	0.763010033	0.765652174	0.768294314	0.770936455	0.773578595	0.776220736	0.778862876	0.781505017	0.784147157	0.786789298	0.789431438	0.792073579	0.794715719	0.79735786	0.8	1.521535409225657	1.539669587246453	1.55516270618604	1.5686848861639331	1.5806865861702171	1.5914842918887719	1.6013077745133411	1.610328411333821	1.6186770083266231	1.6264554245711389	1.633744381123404	1.640608843148107	1.6471018150532271	1.653267071891267	1.659141161768015	1.664754898513475	1.670134491341718	1.675302411636262	1.680278066442632	1.685078327825196	1.689717953349789	1.694209923344677	1.6985657138466019	1.7027955193359541	1.7069084359010289	1.7109126129421841	1.7148153796591841	1.7186233511712929	1.7223425180693011	1.7259783223995151	1.7295357224665679	1.733019248367383	1.7364330497986999	1.7397809373899751	1.743066418583636	1.746292728901772	1.7494628592917469	1.752579580125202	1.755645462329249	1.7586628960507511	1.7616341071907919	1.7645611720940111	1.767446030634092	1.770290497900765	1.7730962746636441	1.775864956763181	1.778598043557909	1.7812969455394041	1.7839629912113391	1.78659743331627	1.7892014544828969	1.791776172357288	1.794322644273562	1.796841871512727	1.799334803192451	1.801802339825451	1.804245336579789	1.8066646062705261	1.8090609221088301	1.8114350202317619	1.813787602033377	1.8161193363155601	1.8184308612750779	1.820722786341554	1.822995693879605	1.825250140766979	1.827486659859398	1.829705761351702	1.8319079340439841	1.83409364652056	1.8362633482488719	1.838417470604764	1.840556427829958	1.842680617927043	1.8447904234968171	1.846886212522358	1.8489683391038541	1.8510371441478459	1.853092956014246	1.8551360911241781	1.857166854531477	1.8591855404603921	1.8611924328118929	1.863187805640736	1.8651719236052899	1.8671450423919851	1.8691074091160551	1.8710592627001761	1.873000834232422	1.874932347304888	1.8768540183342211	1.87876605686521	1.8806686658584819	1.8825620419633149	1.884446375776456	1.8863218520878271	1.888188650113876	1.890046943719337	1.8918969016280649	1.8937386876235971	1.8955724607400311	1.8973983754437691	1.8992165818066611	1.9010272256710179	1.9028304488069561	1.9046263890624899	1.906415180506789	1.908196953566927	1.9099718351585351	1.9117399488106239	1.913501414784929	1.915256350190025	1.9170048690905279	1.918747082611588	1.9204830990389521	1.922213023914803	1.9239369601295859	1.9256550080100301	1.9273672654035481	1.9290738277591859	1.930774788205313	1.932470237624168	1.934160264723461	1.9375243963313871	1.9391986679882629	1.9408678517466	1.9425320264207819	1.944191269025207	1.9458456548286269	1.947495257406457	1.949140148691145	1.9507803990206689	1.952416077185275	1.9540472504725019	1.955673984710592	1.9572963443103351	1.958914392305436	1.9605281903914411	1.962137798963316	1.9637432771516981	1.965344682857908	1.9669420727877449	1.968535502484144	1.970125026358712	1.971710697722211	1.973292568814019	1.9748706908306131	1.9764451139531081	1.978015887373904	1.9795830593224459	1.981146677090176	1.9827067870546551	1.98426343470294	1.985816664654199	1.987366520681624	1.988913045733651	1.990456281954528	1.9919962707042289	1.9935330525777799	1.9950666674239681	1.9965971543634979	1.9981245518066	1.9996488974700981	2.001170228393983	2.0026885809574768	2.004203990894645	2.0057164933095248	2.007226122690839	2.0087329129262619	2.0102368973162861	2.0117381085876862	2.0132365789066049	2.0147323398912631	2.016225422624311	2.0177158576648382	2.0192036750600479	2.0206889043566041	2.0221715746116691	2.0236517144036368	2.025129351842581	2.026604514580407	2.0280772298207381	2.0295475243285401	2.0310154244394809	2.0324809560690471	2.033944144721417	2.0354050154981072	2.0368635931063799	2.03831990186745	2.039773965724462	2.041225808250279	2.0426754526550548	2.0441229217936301	2.0455682381727249	2.04701142395797	2.0484525009807402	2.049891490744832	2.05132841443297	2.0527632929131578	2.0541961467448608	2.055626996185052	2.0570558611941032	2.0584827614415331	2.059907716311618	2.061330744908874	2.0627518660633939	2.0641710983360739	2.0655884600237049	2.0670039691639488	2.068417643540196	2.0698295006863172	2.071239557891289	2.0726478322037321	2.0740543404363279	2.0754590991701471	2.076862124758871	2.0782634333329222	2.0796630408034988	2.0810609628665189	2.0824572150064782	2.0838518125002188	2.085244770420621	2.086636103640203	2.0880258268346492	2.0894139544862589	2.0908005008873238	2.0921854801434239	2.0935689061766598	2.0949507927288109	2.0963311533644289	2.097710001473863	2.099087350276224	2.100463212822282	2.101837601997302	2.10321053052383	2.1045820109644078	2.105952055724237	2.1073206770537909	2.1086878870513699	2.110053697665601	2.1114181206978921	2.1127811678048318	2.114142850500544	2.1155031801589899	2.1168621680162318	2.118219825172643	2.1195761625950769	2.120931191118995	2.122284921450551	2.1236373641686321	2.1249885297268638	2.1263384284555729	2.1276870705637121	2.1290344661407459	2.1303806251585091	2.131725557473013	2.1330692728262339	2.1344117808478562	2.1357530910569862	2.1370932128638351	2.1384321555713628	2.1397699283769041	2.141106540373749	2.1424420005527041	2.1437763178036211	2.1451095009168979	2.1464415585849519	2.147772499403664	2.1491023318737952	2.150431064402389	2.1517587053041298	2.1530852628026902	2.1544107450320489	2.1557351600377839	2.1570585157783508	2.1583808201263208	2.159702080869617	2.1610223057127138	2.162341502277823	2.163659678106054	2.1649768406585599	2.166292997317655	2.1676081553879198	2.1689223220972842	2.1702355045980899	2.1715477099681428	2.1728589452117322	2.1741692172606499	2.175478532975176	2.1767868991450601	2.178094322490479	2.1794008096629822	2.1807063672464162	2.1820110017578371	2.1833147196484122	2.184617527304292	2.185919431047489	2.1872204371367201	2.1885205517682489	V_60C	0.01	0.01264214	0.015284281	0.017926421	0.020568562	0.023210702	0.025852843	0.028494983	0.031137124	0.033779264	0.036421405	0.039063545	0.041705686	0.044347826	0.046989967	0.049632107	0.052274247	0.054916388	0.057558528	0.060200669	0.062842809	0.06548495	0.06812709	0.070769231	0.073411371	0.076053512	0.078695652	0.081337793	0.083979933	0.086622074	0.089264214	0.091906355	0.094548495	0.097190635	0.099832776	0.102474916	0.105117057	0.107759197	0.110401338	0.113043478	0.115685619	0.118327759	0.1209699	0.12361204	0.126254181	0.128896321	0.131538462	0.134180602	0.136822742	0.139464883	0.142107023	0.144749164	0.147391304	0.150033445	0.152675585	0.155317726	0.157959866	0.160602007	0.163244147	0.165886288	0.168528428	0.171170569	0.173812709	0.176454849	0.17909699	0.18173913	0.184381271	0.187023411	0.189665552	0.192307692	0.194949833	0.197591973	0.200234114	0.202876254	0.205518395	0.208160535	0.210802676	0.213444816	0.216086957	0.218729097	0.221371237	0.224013378	0.226655518	0.229297659	0.231939799	0.23458194	0.23722408	0.239866221	0.242508361	0.245150502	0.247792642	0.250434783	0.253076923	0.255719064	0.258361204	0.261003344	0.263645485	0.266287625	0.268929766	0.271571906	0.274214047	0.276856187	0.279498328	0.282140468	0.284782609	0.287424749	0.29006689	0.29270903	0.295351171	0.297993311	0.300635452	0.303277592	0.305919732	0.308561873	0.311204013	0.313846154	0.316488294	0.319130435	0.321772575	0.324414716	0.327056856	0.329698997	0.332341137	Panel 4c uses the supplied temperature results from 40–90 °C at 0.4 A cm⁻².	0.337625418	0.340267559	0.342909699	0.345551839	0.34819398	0.35083612	0.353478261	0.356120401	0.358762542	0.361404682	0.364046823	0.366688963	0.369331104	0.371973244	0.374615385	0.377257525	0.379899666	0.382541806	0.385183946	0.387826087	0.390468227	0.393110368	0.395752508	0.398394649	0.401036789	0.40367893	0.40632107	0.408963211	0.411605351	0.414247492	0.416889632	0.419531773	0.422173913	0.424816054	0.427458194	0.430100334	0.432742475	0.435384615	0.438026756	0.440668896	0.443311037	0.445953177	0.448595318	0.451237458	0.453879599	0.456521739	0.45916388	0.46180602	0.464448161	0.467090301	0.469732441	0.472374582	0.475016722	0.477658863	0.480301003	0.482943144	0.485585284	0.488227425	0.490869565	0.493511706	0.496153846	0.498795987	0.501438127	0.504080268	0.506722408	0.509364548	0.512006689	0.514648829	0.51729097	0.51993311	0.522575251	0.525217391	0.527859532	0.530501672	0.533143813	0.535785953	0.538428094	0.541070234	0.543712375	0.546354515	0.548996656	0.551638796	0.554280936	0.556923077	0.559565217	0.562207358	0.564849498	0.567491639	0.570133779	0.57277592	0.57541806	0.578060201	0.580702341	0.583344482	0.585986622	0.588628763	0.591270903	0.593913043	0.596555184	0.599197324	0.601839465	0.604481605	0.607123746	0.609765886	0.612408027	0.615050167	0.617692308	0.620334448	0.622976589	0.625618729	0.62826087	0.63090301	0.633545151	0.636187291	0.638829431	0.641471572	0.644113712	0.646755853	0.649397993	0.652040134	0.654682274	0.657324415	0.659966555	0.662608696	0.665250836	0.667892977	0.670535117	0.673177258	0.675819398	0.678461538	0.681103679	0.683745819	0.68638796	0.6890301	0.691672241	0.694314381	0.696956522	0.699598662	0.702240803	0.704882943	0.707525084	0.710167224	0.712809365	0.715451505	0.718093645	0.720735786	0.723377926	0.726020067	0.728662207	0.731304348	0.733946488	0.736588629	0.739230769	0.74187291	0.74451505	0.747157191	0.749799331	0.752441472	0.755083612	0.757725753	0.760367893	0.763010033	0.765652174	0.768294314	0.770936455	0.773578595	0.776220736	0.778862876	0.781505017	0.784147157	0.786789298	0.789431438	0.792073579	0.794715719	0.79735786	0.8	1.4942864517033549	1.511329957209504	1.526130261872376	1.5392126899412959	1.5509343113683689	1.561553208406556	1.5712626661856941	1.580211015285794	1.588514278800623	1.5962646803074441	1.603536565846108	1.6103906278064839	1.6168769768694009	1.623037413670156	1.6289071337332539	1.634516024395593	1.6398896636214439	1.645050098055584	1.6500164555468799	1.654805432113378	1.659431682636296	1.663908136991872	1.668246257888127	1.672456252720455	1.6765472488573021	1.680527439613807	1.6844042065583951	1.688184222578232	1.691873539199898	1.695477660947263	1.699001608965055	1.7024499757047831	1.705826972130329	1.709136468632084	1.7123820306248621	1.7155669496337369	1.718694270534149	1.721766815501073	1.7247872051312401	1.727757877128119	1.730681102878322	1.7335590021977201	1.7363935564837509	1.7391866204756401	1.741939932795155	1.744655125416134	1.7473337321904689	1.7499771965408759	1.752586878416037	1.7551640605912111	1.757709954386673	1.7602257048672409	1.7627123955782571	1.765171052866652	1.767602649829876	1.7700081099304299	1.7723883103093589	1.774744084828231	1.77707622686585	1.7793854918929961	1.781672599845977	1.783938237317551	1.7861830595817809	1.788407692467691	1.790612734095067	1.7927987564843439	1.794966307051417	1.7971159099970579	1.799248067599736	1.801363261419785	1.8034619534220919	1.805544587023842	1.8076115880732251	1.8096633657645009	1.8117003134942979	1.81372280966364	1.8157312184297469	1.8177258904113589	1.8197071633509621	1.8216753627370541	1.823630802389292	1.8255737850091649	1.82750460269857	1.829423537448539	1.8313308616001309	1.8332268382793819	1.8351117218080371	1.836985758091666	1.838849184986642	1.8407022326473479	1.8425451238548669	1.844378074328342	1.846201293020078	1.848014982395402	1.849819338698204	1.851614552203046	1.8534008074546291	1.8551782834953801	1.856947154081859	1.8587075878906281	1.860459748714214	1.862203795647702	1.8639398832665131	1.8656681617958599	1.8673887772723301	1.8691018716980421	1.870807583187782	1.872506046109488	1.87419739121846	1.8758817457856001	1.877559233720036	1.879229975686376	1.8808940892169199	1.8825516888190501	1.884202886078062	1.885847789755672	1.8874865058843959	1.889119137858035	1.8907457865184349	1.8923665502387059	1.893981525003094	1.89559080448363	1.897194480113749	1.9003853747849251	1.901972766122479	1.903554898330686	1.905131852657076	1.9067037084957621	1.9082705434433329	1.9098324333526631	1.9113894523847159	1.912941673058445	1.914489166298869	1.916032001483398	1.9175702464864881	1.9191039677227071	1.920633230188254	1.922158097501028	1.923678631939284	1.9251948944789461	1.9267069448296299	1.9282148414694329	1.929718641678529	1.931218401571638	1.932714176129392	1.934206019228661	1.935693983671871	1.937178121215348	1.9386584825967459	1.940135117561574	1.9416080748888671	1.94307740241603	1.944543147062898	1.9460053548550229	1.9474640709462281	1.9489193396404649	1.950371204412976	1.9518197079308151	1.95326489207273	1.95470679794844	1.9561454659173261	1.957580935606561	1.9590132459286911	1.960442435098692	1.9618685406505281	1.9632915994532141	1.9647116477264071	1.966128721055552	1.9675428544065789	1.968954082140183	1.9703624380256961	1.9717679552545531	1.973170666453397	1.974570603696792	1.9759677985196	1.9773622819290011	1.9787540844161811	1.98014323596771	1.98152976607659	1.9829137037530209	1.984295077534858	1.9856739154978009	1.9870502452653021	1.9884240940182141	1.98979548850418	1.9911644550467771	1.9925310195544199	1.993895207529029	1.9952570440744839	1.9966165539048399	1.997973761352354	1.999328690375294	2.0006813645655459	2.0020318071560439	2.0033800410279929	2.004726088717927	2.006069972424589	2.0074117140156238	2.0087513350341339	2.0100888567050479	2.0114242999413512	2.0127576853501501	2.0140890332386081	2.0154183636197178	2.016745696217956	2.0180710504747812	2.0193944455540218	2.0207159003471231	2.0220354334782731	2.0233530633094179	2.0246688079451478	2.0259826852374689	2.0272947127904879	2.0286049079649531	2.029913287882724	2.0312198694311161	2.0325246692671648	2.0338277038217791	2.035128989303812	2.0364285417040309	2.0377263767990099	2.039022510154926	2.0403169571312798	2.041609732884524	2.0429008523716279	2.044190330353548	2.0454781813986349	2.0467644198859598	2.0480490600085739	2.0493321157766959	2.050613601020832	2.0518935293948282	2.05317191437886	2.054448769282363	2.055724107246891	2.056997941248921	2.0582702841026088	2.0595411484624702	2.0608105468260178	2.0620784915363441	2.0633449947846421	2.064610068612692	2.0658737249152792	2.0671359754425711	2.0683968318024508	2.069656305462797	2.0709144077537212	2.0721711498697579	2.073426542872018	2.0746805976902918	2.0759333251251162	2.077184735849797	2.078434840412398	2.079683649237686	2.080931172629036	2.082177420770313	2.083422403727698	2.0846661314514972	2.0859086137779022	2.0871498604307299	2.0883898810231218	2.089628685059207	2.090866281935746	2.0921026809437371	2.093337891269988	2.0945719219986678	2.0958047821128281	2.0970364804958872	2.0982670259330969	2.0994964271129839	2.1007246926287539	2.101951830979679	2.1031778505724592	2.1044027597225559	2.1056265666555061	2.1068492795082072	2.108070906330183	2.1092914550848301	2.110510933650632	2.1117293498223648	2.1129467113122722	2.1141630257512198	2.1153783006898399	2.1165925435996411	2.117805761874112	2.1190179628297972	2.120229153707359	2.12143934167262	2.122648533817586	2.1238567371614581	2.1250639586516131	2.126270205164587	2.1274754835070242	2.1286798004166232	2.129883162563059	2.131085576548895	2.1322870489104702	2.133487586118791	2.1346871945803838	V_70C	0.01	0.01264214	0.015284281	0.017926421	0.020568562	0.023210702	0.025852843	0.028494983	0.031137124	0.033779264	0.036421405	0.039063545	0.041705686	0.044347826	0.046989967	0.049632107	0.052274247	0.054916388	0.057558528	0.060200669	0.062842809	0.06548495	0.06812709	0.070769231	0.073411371	0.076053512	0.078695652	0.081337793	0.083979933	0.086622074	0.089264214	0.091906355	0.094548495	0.097190635	0.099832776	0.102474916	0.105117057	0.107759197	0.110401338	0.113043478	0.115685619	0.118327759	0.1209699	0.12361204	0.126254181	0.128896321	0.131538462	0.134180602	0.136822742	0.139464883	0.142107023	0.144749164	0.147391304	0.150033445	0.152675585	0.155317726	0.157959866	0.160602007	0.163244147	0.165886288	0.168528428	0.171170569	0.173812709	0.176454849	0.17909699	0.18173913	0.184381271	0.187023411	0.189665552	0.192307692	0.194949833	0.197591973	0.200234114	0.202876254	0.205518395	0.208160535	0.210802676	0.213444816	0.216086957	0.218729097	0.221371237	0.224013378	0.226655518	0.229297659	0.231939799	0.23458194	0.23722408	0.239866221	0.242508361	0.245150502	0.247792642	0.250434783	0.253076923	0.255719064	0.258361204	0.261003344	0.263645485	0.266287625	0.268929766	0.271571906	0.274214047	0.276856187	0.279498328	0.282140468	0.284782609	0.287424749	0.29006689	0.29270903	0.295351171	0.297993311	0.300635452	0.303277592	0.305919732	0.308561873	0.311204013	0.313846154	0.316488294	0.319130435	0.321772575	0.324414716	0.327056856	0.329698997	0.332341137	Panel 4c uses the supplied temperature results from 40–90 °C at 0.4 A cm⁻².	0.337625418	0.340267559	0.342909699	0.345551839	0.34819398	0.35083612	0.353478261	0.356120401	0.358762542	0.361404682	0.364046823	0.366688963	0.369331104	0.371973244	0.374615385	0.377257525	0.379899666	0.382541806	0.385183946	0.387826087	0.390468227	0.393110368	0.395752508	0.398394649	0.401036789	0.40367893	0.40632107	0.408963211	0.411605351	0.414247492	0.416889632	0.419531773	0.422173913	0.424816054	0.427458194	0.430100334	0.432742475	0.435384615	0.438026756	0.440668896	0.443311037	0.445953177	0.448595318	0.451237458	0.453879599	0.456521739	0.45916388	0.46180602	0.464448161	0.467090301	0.469732441	0.472374582	0.475016722	0.477658863	0.480301003	0.482943144	0.485585284	0.488227425	0.490869565	0.493511706	0.496153846	0.498795987	0.501438127	0.504080268	0.506722408	0.509364548	0.512006689	0.514648829	0.51729097	0.51993311	0.522575251	0.525217391	0.527859532	0.530501672	0.533143813	0.535785953	0.538428094	0.541070234	0.543712375	0.546354515	0.548996656	0.551638796	0.554280936	0.556923077	0.559565217	0.562207358	0.564849498	0.567491639	0.570133779	0.57277592	0.57541806	0.578060201	0.580702341	0.583344482	0.585986622	0.588628763	0.591270903	0.593913043	0.596555184	0.599197324	0.601839465	0.604481605	0.607123746	0.609765886	0.612408027	0.615050167	0.617692308	0.620334448	0.622976589	0.625618729	0.62826087	0.63090301	0.633545151	0.636187291	0.638829431	0.641471572	0.644113712	0.646755853	0.649397993	0.652040134	0.654682274	0.657324415	0.659966555	0.662608696	0.665250836	0.667892977	0.670535117	0.673177258	0.675819398	0.678461538	0.681103679	0.683745819	0.68638796	0.6890301	0.691672241	0.694314381	0.696956522	0.699598662	0.702240803	0.704882943	0.707525084	0.710167224	0.712809365	0.715451505	0.718093645	0.720735786	0.723377926	0.726020067	0.728662207	0.731304348	0.733946488	0.736588629	0.739230769	0.74187291	0.74451505	0.747157191	0.749799331	0.752441472	0.755083612	0.757725753	0.760367893	0.763010033	0.765652174	0.768294314	0.770936455	0.773578595	0.776220736	0.778862876	0.781505017	0.784147157	0.786789298	0.789431438	0.792073579	0.794715719	0.79735786	0.8	1.4693263233580149	1.485091905905084	1.498955639293178	1.511361061471296	1.5225952325362599	1.5328627600842459	1.5423180480089069	1.551081723932602	1.559250184483844	1.5669017218008829	1.574100734988138	1.5809007595196589	1.587346713394614	1.5934765982720971	1.599322808468761	1.60491315111433	1.6102716498168139	1.615419183827598	1.620374000776593	1.6251521312666459	1.6297677266029731	1.6342333358251231	1.6385601344408081	1.6427581144513861	1.6468362431438399	1.650802596518459	1.6546644719926851	1.6584284840742289	1.662100645961107	1.6656864394513531	1.669190875093008	1.672618544147199	1.675973663652262	1.679260115648914	1.682481481443044	1.685641071634268	1.688741952517838	1.691786969368948	1.694778767037689	1.6977198082163349	1.700612389685505	1.7034586567999981	1.706260616436915	1.7090201485967109	1.7117390168209601	1.7144188775679929	1.7170612886683989	1.7196677169661181	1.7222395452370389	1.724778078465169	1.7272845495463449	1.7297601244807519	1.732205907108034	1.734622943432325	1.737012225578924	1.739374695419496	1.7417112478984591	1.744022734089528	1.746309964008177	1.7485737092029789	1.7508147051462799	1.7530336534425299	1.7552312238706571	1.7574080562751799	1.759564762319284	1.7617019271117289	1.7638201107183189	1.765919849567593	1.7680016577594739	1.7700660282847931	1.7721134341628619	1.774144329503583	1.776159150500034	1.778158316356895	1.7801422301596159	1.7821112796888201	1.784065838183988	1.7860062650601991	1.7879329065813141	1.789846096492747	1.791746156616697	1.793633397412467	1.7955081185043089	1.797370609179016	1.799221148855308	1.8010600075269261	1.802887446181161	1.8047037171944329	1.806509064706431	1.808303724974164	1.8100879267072241	1.8118618913854281	1.813625833559948	1.8153799611389481	1.817124475658656	1.818859572540777	1.820585441337047	1.822302265961695	1.8240102249125221	1.825709491481263	1.8274002339538411	1.8290826158010971	1.830756795860528	1.8324229285095439	1.8340811638307011	1.8357316477693699	1.8373745222842359	1.8390099254910199	1.840637991799797	1.842258852046232	1.8438726336170641	1.8454794605701379	1.8470794537492661	1.8486727308941719	1.85025940674579	1.8518395931471321	1.853413399139956	1.854980931057435	1.856542292613037	1.8580975849857819	1.85964690690207	1.861190354714229	1.862728022475945	1.865786383001554	1.8673072530177699	1.8688226976194771	1.870332800399418	1.8718376430465351	1.873337305403286	1.874831865520814	1.8763213997120869	1.877805982603068	1.879285687182028	1.8807605848470641	1.8822307454519129	1.88369623735012	1.885157127437656	1.886613481194009	1.8880653627218651	1.88951283478539	1.8909559588471989	1.8923947951040601	1.89382940252138	1.8952598388665209	1.8966861607410119	1.898108423611663	1.8995266818406731	1.9009409887147291	1.902351396473164	1.9037579563351901	1.905160718526262	1.9065597323035921	1.9079550459808481	1.909346706952074	1.910734761714854	1.912119255892758	1.9135002342570779	1.914877740747909	1.9162518184945649	1.917622509835391	1.9189898563369561	1.9203538988126809	1.921714677340898	1.923072231282384	1.924426599297361	1.9257778193620081	1.92712592878448	1.9284709642204689	1.929812961688312	1.9311519565836599	1.9324879836937341	1.933821077211173	1.9351512707474881	1.936478597346142	1.9378030894952629	1.9391247791399999	1.9404436976945449	1.941759876053812	1.9430733446048121	1.944384133237707	1.9456922713565681	1.9469977878898459	1.948300711300561	1.949601069596218	1.9508988903384621	1.9521942006524839	1.9534870272361651	1.954777396369004	1.956065333920793	1.9573508653600811	1.958634015762418	1.9599148098183881	1.9611932718414351	1.962469425775496	1.9637432952024401	1.9650149033493181	1.9662842730954411	1.967551426979268	1.9688163872051421	1.9700791756498459	1.971339813869005	1.9725983231033331	1.9738547242847291	1.9751090380422249	1.976361284707788	1.977611484321993	1.978859656639552	1.980105821134718	1.981349997006558	1.982592203184113	1.9838324583314171	1.9850707808524219	1.9863071888957999	1.987541700359629	1.9887743328959839	1.9900051039154081	1.9912340305913041	1.992461129864203	1.993686418445954	1.994909912823815	1.996131629264446	1.99735158381783	1.998569792321089	1.999786270402226	2.0010010334837891	2.002214096786445	2.0034254753324841	2.0046351839492451	2.0058432372724648	2.0070496497495691	2.008254435642868	2.0094576090327139	2.010659183820569	2.0118591737320171	2.013057592319718	2.0142544529662878	2.0154497688871329	2.0166435531332119	2.0178358185937522	2.0190265779989032	2.0202158439223399	2.021403628783812	2.0225899448516369	2.0237748042451531	2.0249582189371118	2.026140200756029	2.02732076138849	2.028499912381402	2.029677665144209	2.030854030951061	2.0320290209429408	2.033202646129745	2.0343749173923289	2.035545845484517	2.036715441035057	2.0378837145495572	2.039050676412375	2.0402163368884678	2.0413807061252172	2.0425437941542088	2.043705610892991	2.0448661661467811	2.0460254696101638	2.0471835308687369	2.0483403594007421	2.0494959645786479	2.0506503556707258	2.0518035418425788	2.0529555321586481	2.054106335583695	2.0552559609842551	2.0564044171300591	2.0575517126954388	2.058697856260701	2.0598428563134759	2.060986721250047	2.0621294593766479	2.0632710789107529	2.0644115879823222	2.0655509946350441	2.0666893068275458	2.0678265324345881	2.068962679248231	2.0700977549789878	2.071231767256962	2.0723647236329459	2.0734966315795238	2.07462749849214	2.075757331690157	2.0768861384178892	2.0780139258456272	2.079140701070636	2.080266471118144	2.0813912429423058	2.082515023427165	2.0836378193875822	2.084759637570158	2.085880484654143	2.087000367252323	V_80C	0.01	0.01264214	0.015284281	0.017926421	0.020568562	0.023210702	0.025852843	0.028494983	0.031137124	0.033779264	0.036421405	0.039063545	0.041705686	0.044347826	0.046989967	0.049632107	0.052274247	0.054916388	0.057558528	0.060200669	0.062842809	0.06548495	0.06812709	0.070769231	0.073411371	0.076053512	0.078695652	0.081337793	0.083979933	0.086622074	0.089264214	0.091906355	0.094548495	0.097190635	0.099832776	0.102474916	0.105117057	0.107759197	0.110401338	0.113043478	0.115685619	0.118327759	0.1209699	0.12361204	0.126254181	0.128896321	0.131538462	0.134180602	0.136822742	0.139464883	0.142107023	0.144749164	0.147391304	0.150033445	0.152675585	0.155317726	0.157959866	0.160602007	0.163244147	0.165886288	0.168528428	0.171170569	0.173812709	0.176454849	0.17909699	0.18173913	0.184381271	0.187023411	0.189665552	0.192307692	0.194949833	0.197591973	0.200234114	0.202876254	0.205518395	0.208160535	0.210802676	0.213444816	0.216086957	0.218729097	0.221371237	0.224013378	0.226655518	0.229297659	0.231939799	0.23458194	0.23722408	0.239866221	0.242508361	0.245150502	0.247792642	0.250434783	0.253076923	0.255719064	0.258361204	0.261003344	0.263645485	0.266287625	0.268929766	0.271571906	0.274214047	0.276856187	0.279498328	0.282140468	0.284782609	0.287424749	0.29006689	0.29270903	0.295351171	0.297993311	0.300635452	0.303277592	0.305919732	0.308561873	0.311204013	0.313846154	0.316488294	0.319130435	0.321772575	0.324414716	0.327056856	0.329698997	0.332341137	Panel 4c uses the supplied temperature results from 40–90 °C at 0.4 A cm⁻².	0.337625418	0.340267559	0.342909699	0.345551839	0.34819398	0.35083612	0.353478261	0.356120401	0.358762542	0.361404682	0.364046823	0.366688963	0.369331104	0.371973244	0.374615385	0.377257525	0.379899666	0.382541806	0.385183946	0.387826087	0.390468227	0.393110368	0.395752508	0.398394649	0.401036789	0.40367893	0.40632107	0.408963211	0.411605351	0.414247492	0.416889632	0.419531773	0.422173913	0.424816054	0.427458194	0.430100334	0.432742475	0.435384615	0.438026756	0.440668896	0.443311037	0.445953177	0.448595318	0.451237458	0.453879599	0.456521739	0.45916388	0.46180602	0.464448161	0.467090301	0.469732441	0.472374582	0.475016722	0.477658863	0.480301003	0.482943144	0.485585284	0.488227425	0.490869565	0.493511706	0.496153846	0.498795987	0.501438127	0.504080268	0.506722408	0.509364548	0.512006689	0.514648829	0.51729097	0.51993311	0.522575251	0.525217391	0.527859532	0.530501672	0.533143813	0.535785953	0.538428094	0.541070234	0.543712375	0.546354515	0.548996656	0.551638796	0.554280936	0.556923077	0.559565217	0.562207358	0.564849498	0.567491639	0.570133779	0.57277592	0.57541806	0.578060201	0.580702341	0.583344482	0.585986622	0.588628763	0.591270903	0.593913043	0.596555184	0.599197324	0.601839465	0.604481605	0.607123746	0.609765886	0.612408027	0.615050167	0.617692308	0.620334448	0.622976589	0.625618729	0.62826087	0.63090301	0.633545151	0.636187291	0.638829431	0.641471572	0.644113712	0.646755853	0.649397993	0.652040134	0.654682274	0.657324415	0.659966555	0.662608696	0.665250836	0.667892977	0.670535117	0.673177258	0.675819398	0.678461538	0.681103679	0.683745819	0.68638796	0.6890301	0.691672241	0.694314381	0.696956522	0.699598662	0.702240803	0.704882943	0.707525084	0.710167224	0.712809365	0.715451505	0.718093645	0.720735786	0.723377926	0.726020067	0.728662207	0.731304348	0.733946488	0.736588629	0.739230769	0.74187291	0.74451505	0.747157191	0.749799331	0.752441472	0.755083612	0.757725753	0.760367893	0.763010033	0.765652174	0.768294314	0.770936455	0.773578595	0.776220736	0.778862876	0.781505017	0.784147157	0.786789298	0.789431438	0.792073579	0.794715719	0.79735786	0.8	1.4464167122336791	1.460933610153514	1.4737725714233469	1.4853556631541129	1.495938262745039	1.505692762395926	1.514744984359595	1.523191840607794	1.5311107441212739	1.538565082909287	1.545607668419936	1.5522830621293091	1.5586292342215939	1.564678796812957	1.570459949710465	1.575997222357219	1.581312065753949	1.586423330777079	1.5913476586242961	1.5960998021883539	1.6006928924566	1.605138660718489	1.6094476249547629	1.613629246989978	1.6176920656321061	1.621643809978796	1.6254914962578499	1.629241510931891	1.6328996822926281	1.636471342368147	1.639961380644368	1.643374290842075	1.64671421178052	1.6499849631873329	1.6531900771744801	1.65633282598508	1.6594162465211091	1.662443162083689	1.6654162016924789	1.6683378172964349	1.6712102991428279	1.6740357895332341	1.6768162951632071	1.6795536982151671	1.68224976635112	1.6849061617322929	1.687524449176119	1.690106103546831	1.6926525164636961	1.6951650024004969	1.6976448042408021	1.700093098345846	1.7025109991850309	1.704899563573258	1.7072597945542021	1.7095926449641989	1.7118990207075471	1.714179783770658	1.7164357549994771	1.718667716662017	1.7208764148155431	1.7230625614959021	1.7252268367447119	1.7273698904885399	1.729492344282781	1.731594792931699	1.733677805994994	1.7357419291902609	1.7377876856998009	1.7398155773894839	1.7418260859466499	1.7438196739433689	1.7457967858308561	1.747757848870293	1.7497032740048539	1.7516334566773279	1.7535487775973371	1.7554496034618301	1.7573362876322089	1.7592091707711659	1.761068581442083	1.762914836673575	1.7647482424915899	1.7665690944212631	1.768377677960556	1.770174269027571	1.7719591343832579	1.773732532031121	1.7754947115954089	1.777245914679165	1.778986375203389	1.7807163197285141	1.782435967759274	1.7841455320339901	1.785845218799208	1.787535228070575	1.7892157538807749	1.790886984515268	1.792549102736571	1.794202285997708	1.795846706645484	1.797482532114133	1.7991099251098881	1.8007290437869861	1.80234004191557	1.8039430690419329	1.8055382706415219	1.8071257882650871	1.808705759678338	1.8102783189954621	1.811843596806805	1.813401720301038	1.814952813382076	1.816496996781032	1.8180343881634371	1.819565102231993	1.8210892508250429	1.8226069430110039	1.824118285178941	1.825623381125473	1.827122332138188	1.82861523707574	1.8301021924447729	1.8330586291843689	1.834528292459096	1.835992370107584	1.8374509479294761	1.8389041097752621	1.840351937604793	1.8417945115436081	1.8432319099371921	1.8446642094032359	1.846091484882002	1.847513809684862	1.848931255541101	1.850343892643048	1.8517517896896161	1.8531550139283091	1.8545536311957651	1.855947705956893	1.8573373013426679	1.8587224791866299	1.8601033000601439	1.861479823306478	1.8628521070737301	1.8642202083466679	1.865584182977515	1.86694408571572	1.868299970236764	1.869651889170026	1.8709998941257611	1.8723440357212009	1.8736843636058409	1.8750209264859139	1.8763537721481081	1.8776829474825329	1.879008498504984	1.880330470378514	1.8816489074343461	1.8829638531921511	1.8842753503797069	1.8855834409519761	1.8868881661095991	1.888189566316852	1.8894876813190611	1.8907825501595199	1.892074211195897	1.8933627021161761	1.8946480599541351	1.895930321104383	1.89720952133696	1.8984856958115299	1.8997588790911739	1.901029105155785	1.9022964074151081	1.9035608187213959	1.9048223713817369	1.906081097170029	1.9073370273386341	1.908590192629716	1.909840623286265	1.9110883490628401	1.9123333992360101	1.913575802614524	1.9148155875492141	1.916052781942633	1.9172874132584441	1.918519508530566	1.9197490943720761	1.9209761969838901	1.92220084216322	1.923423055311809	1.9246428614439659	1.9258602851943909	1.9270753508258061	1.9282880822363999	1.9294985029670799	1.930706636208551	1.931912504808214	1.933116131276901	1.934317537795446	1.93551674622109	1.9367137780937369	1.9379086546420621	1.9391013967894619	1.9402920251598821	1.9414805600834839	1.9426670216021971	1.9438514294751339	1.9450338031838761	1.946214161937635	1.947392524678309	1.9485689100854009	1.9497433365808441	1.9509158223337011	1.9520863852647681	1.95325504305107	1.954421813130254	1.955586712704884	1.956749758746642	1.9579109680004361	1.9590703569884109	1.960227942013884	1.9613837391651769	1.9625377643193811	1.9636900331460261	1.9648405611106809	1.9659893634784731	1.967136455317525	1.968281851502333	1.9694255667170559	1.9705676154587519	1.9717080120405299	1.97284677059465	1.973983905075547	1.9751194292627989	1.9762533567640319	1.977385701017762	1.978516475296181	1.979645692707886	1.980773366200554	1.981899508563556	1.983024132430524	1.9841472502818689	1.985268874447238	1.9863890171079319	1.9875076902992701	1.98862490591291	1.9897406756991189	1.9908550112690051	1.9919679240966981	1.9930794255214961	1.994189526749961	1.9952982388579821	1.9964055727927941	1.997511539374957	1.9986161493003021	1.9997194131418341	2.0008213413516049	2.0019219442625449	2.0030212320902638	2.0041192149348159	2.0052159027824348	2.006311305507229	2.007405432872857	2.0084982945341601	2.009589900038772	2.0106802588286992	2.0117693802418639	2.012857273513633	2.0139439477783041	2.0150294120705752	2.0161136753269862	2.0171967463873282	2.0182786339960348	2.019359346803546	2.0204388933676438	2.0215172821547749	2.022594521541337	2.0236706198149488	2.0247455851757019	2.0258194257373812	2.0268921495286709	2.02796376449434	2.0290342784963999	2.030103699315255	2.0311720346508149	2.032239292123609	2.033305479275866	2.034370603572579	2.035434672402558	2.0364976930794589	2.037559672842796	2.0386206188589391	2.0396805382220928	2.0407394379552621	2.0417973250111938	2.0428542062733182	2.043910088556653	V_90C	0.01	0.01264214	0.015284281	0.017926421	0.020568562	0.023210702	0.025852843	0.028494983	0.031137124	0.033779264	0.036421405	0.039063545	0.041705686	0.044347826	0.046989967	0.049632107	0.052274247	0.054916388	0.057558528	0.060200669	0.062842809	0.06548495	0.06812709	0.070769231	0.073411371	0.076053512	0.078695652	0.081337793	0.083979933	0.086622074	0.089264214	0.091906355	0.094548495	0.097190635	0.099832776	0.102474916	0.105117057	0.107759197	0.110401338	0.113043478	0.115685619	0.118327759	0.1209699	0.12361204	0.126254181	0.128896321	0.131538462	0.134180602	0.136822742	0.139464883	0.142107023	0.144749164	0.147391304	0.150033445	0.152675585	0.155317726	0.157959866	0.160602007	0.163244147	0.165886288	0.168528428	0.171170569	0.173812709	0.176454849	0.17909699	0.18173913	0.184381271	0.187023411	0.189665552	0.192307692	0.194949833	0.197591973	0.200234114	0.202876254	0.205518395	0.208160535	0.210802676	0.213444816	0.216086957	0.218729097	0.221371237	0.224013378	0.226655518	0.229297659	0.231939799	0.23458194	0.23722408	0.239866221	0.242508361	0.245150502	0.247792642	0.250434783	0.253076923	0.255719064	0.258361204	0.261003344	0.263645485	0.266287625	0.268929766	0.271571906	0.274214047	0.276856187	0.279498328	0.282140468	0.284782609	0.287424749	0.29006689	0.29270903	0.295351171	0.297993311	0.300635452	0.303277592	0.305919732	0.308561873	0.311204013	0.313846154	0.316488294	0.319130435	0.321772575	0.324414716	0.327056856	0.329698997	0.332341137	Panel 4c uses the supplied temperature results from 40–90 °C at 0.4 A cm⁻².	0.337625418	0.340267559	0.342909699	0.345551839	0.34819398	0.35083612	0.353478261	0.356120401	0.358762542	0.361404682	0.364046823	0.366688963	0.369331104	0.371973244	0.374615385	0.377257525	0.379899666	0.382541806	0.385183946	0.387826087	0.390468227	0.393110368	0.395752508	0.398394649	0.401036789	0.40367893	0.40632107	0.408963211	0.411605351	0.414247492	0.416889632	0.419531773	0.422173913	0.424816054	0.427458194	0.430100334	0.432742475	0.435384615	0.438026756	0.440668896	0.443311037	0.445953177	0.448595318	0.451237458	0.453879599	0.456521739	0.45916388	0.46180602	0.464448161	0.467090301	0.469732441	0.472374582	0.475016722	0.477658863	0.480301003	0.482943144	0.485585284	0.488227425	0.490869565	0.493511706	0.496153846	0.498795987	0.501438127	0.504080268	0.506722408	0.509364548	0.512006689	0.514648829	0.51729097	0.51993311	0.522575251	0.525217391	0.527859532	0.530501672	0.533143813	0.535785953	0.538428094	0.541070234	0.543712375	0.546354515	0.548996656	0.551638796	0.554280936	0.556923077	0.559565217	0.562207358	0.564849498	0.567491639	0.570133779	0.57277592	0.57541806	0.578060201	0.580702341	0.583344482	0.585986622	0.588628763	0.591270903	0.593913043	0.596555184	0.599197324	0.601839465	0.604481605	0.607123746	0.609765886	0.612408027	0.615050167	0.617692308	0.620334448	0.622976589	0.625618729	0.62826087	0.63090301	0.633545151	0.636187291	0.638829431	0.641471572	0.644113712	0.646755853	0.649397993	0.652040134	0.654682274	0.657324415	0.659966555	0.662608696	0.665250836	0.667892977	0.670535117	0.673177258	0.675819398	0.678461538	0.681103679	0.683745819	0.68638796	0.6890301	0.691672241	0.694314381	0.696956522	0.699598662	0.702240803	0.704882943	0.707525084	0.710167224	0.712809365	0.715451505	0.718093645	0.720735786	0.723377926	0.726020067	0.728662207	0.731304348	0.733946488	0.736588629	0.739230769	0.74187291	0.74451505	0.747157191	0.749799331	0.752441472	0.755083612	0.757725753	0.760367893	0.763010033	0.765652174	0.768294314	0.770936455	0.773578595	0.776220736	0.778862876	0.781505017	0.784147157	0.786789298	0.789431438	0.792073579	0.794715719	0.79735786	0.8	1.425128964116823	1.438566832043854	1.4504414708578091	1.461184300668847	1.4710470700125371	1.48019184481022	1.4887313260824651	1.4967488288720421	1.5043089501007181	1.5114636238900201	1.518255751901004	1.524721495145501	1.530891794044575	1.5367934244814681	1.5424497629686671	1.547881361664202	1.553106393885874	1.5581410079465039	1.5629996137696229	1.5676951186914201	1.5722391238510389	1.576642089361497	1.5809134743258531	1.585061856306204	1.5890950338236709	1.593020114718922	1.5968435926442019	1.6005714135317031	1.6042090335517361	1.6077614698125029	1.6112333448438529	1.614628925738087	1.61795215868264	1.6212066995059351	1.624395940763663	1.627523035814656	1.6305909202701281	1.633602331145334	1.6365598239964601	1.6394657882865971	1.6423224611915199	1.645131940027907	1.6478961934625811	1.6506170716408961	1.653296315354748	1.655935564355606	1.658536364904929	1.6611001766430611	1.663628378848	1.6661222761469889	1.6685831037365051	1.6710120321598929	1.6734101716862579	1.675778576329406	1.678118247541297	1.6804301376107931	1.682715152795119	1.6849741562086089	1.687207970490713	1.689417380272985	1.69160313446279	1.6937659483596399	1.6959065056185609	1.698025460073417	1.7001234374319161	1.702201036852891	1.704258832415442	1.706297374488652	1.708317191009767	1.710318788678042	1.712302654070784	1.714269254687548	1.7162190399279409	1.7181524420079901	1.720069876819621	1.721971744737401	1.7238584313763721	1.725730308304444	1.72758773371258	1.729431053045712	1.7312605995971	1.7330766950686349	1.734879650099389	1.736669764764537	1.738447329046596	1.7402126232808279	1.741965918576438	1.74370747721516	1.745437553028633	1.7471563917559241	1.7488642313824201	1.750561302461241	1.7522478284182419	1.7539240258415869	1.755590104756831	1.7572462688883539	1.758892715907961	1.7605296376713859	1.762157220443396	1.763775645112152	1.7653850873934329	1.7669857180252799	1.7685777029536081	1.7701612035092751	1.7717363765770691	1.7733033747570619	1.774862346518727	1.7764134363482149	1.777956784889142	1.7794925290772301	1.781020802269119	1.782541734365648	1.784055451929895	1.785562078300226	1.787061733698611	1.7885545353344521	1.790040597504122	1.791520031686443	1.7929929466342951	1.794459448462538	1.79591964073243	1.797373624532697	1.7988214985574269	1.801699300529648	1.803129414551448	1.804553791082089	1.805972517909302	1.80738568083443	1.808793363731765	1.8101956486056929	1.811592615645746	1.812984343279644	1.814370908224411	1.815752385535667	1.81712884865515	1.8185003694565569	1.8198670182897749	1.821228864023561	1.8225859740867481	1.8239384145080211	1.825286249954343	1.82662954376806	1.827968358002769	1.829302753457968	1.8306327897125561	1.831958525157233	1.833280017025817	1.834597321425548	1.835910493366409	1.837219586789496	1.838524654594478	1.83982574866619	1.84112291990037	1.842416218228603	1.8437056926424691	1.8449913912169551	1.846273361133131	1.847551648700138	1.8488262993765061	1.850097357790816	1.851364867761752	1.8526288723175419	1.8538894137148221	1.8551465334569459	1.8564002723117541	1.857650670328814	1.8588977668561739	1.860141600556618	1.861382209423464	1.8626196307959	1.8638539013738931	1.8650850572326689	1.866313133836796	1.867538166053853	1.868760188167746	1.8699792338916339	1.8711953363805061	1.8724085282434171	1.87361884155539	1.87482630786899	1.8760309582255961	1.8772328231663611	1.878431932742888	1.87962831652762	1.880822003623954	1.882013022676094	1.883201401878644	1.8843871689859539	1.8855703513212201	1.88675097578536	1.88792906886565	1.8891046566441529	1.890277764805925	1.891448418647024	1.892616643082305	1.8937824626530371	1.894945901534316	1.8961069835423059	1.897265732141296	1.8984221704505879	1.899576321251214	1.900728206992496	1.901877849798437	1.9030252714739759	1.9041704935110759	1.9053135370946801	1.906454423108519	1.9075931721407871	1.908729804489683	1.90986434016882	1.9109967989125169	1.9121272001809531	1.9132555631652259	1.914381906792274	1.915506249729694	1.916628610390454	1.9177490069374921	1.9188674572882161	1.9199839791189039	1.9210985898690001	1.922211306745325	1.923322146726183	1.9244311265653871	1.9255382627961919	1.9266435717351389	1.927747069485827	1.928848771942588	1.929948694794098	1.931046853526899	1.9321432634288529	1.933237939592519	1.9343308969184601	1.9354221501184821	1.936511713718801	1.937599602063145	1.9386858293157989	1.9397704094645729	1.940853356323718	1.9419346835367881	1.943014404579422	1.9440925327620979	1.945169081232804	1.9462440629796769	1.947317490833572	1.94838937747059	1.9494597354145531	1.9505285770394289	1.9515959145717039	1.952661760092719	1.953726125540951	1.954789022714253	1.9558504632720479	1.9569104587374839	1.9579690204995479	1.959026159815132	1.960081887811068	1.9611362154861161	1.9621891537129219	1.9632407132399361	1.964290904693287	1.965339738578634	1.966387225282977	1.9674333750764279	1.9684781981139621	1.969521704437122	1.9705639039757039	1.9716048065494041	1.9726444218694339	1.973682759540115	1.9747198290604351	1.97575563982558	1.976790201128438	1.9778235221610789	1.9788556120162	1.9798864796885529	1.980916134076343	1.9819445839826011	1.9829718381165371	1.98399790509486	1.9850227934430871	1.986046511596818	1.987069067902995	1.98809047062114	1.9891107279245619	1.990129847901559	1.9911478385565851	1.9921647078114	1.9931804635062129	1.9941951134007809	1.9952086651755181	1.9962211264325589	1.997232504696824	1.998242807417056	1.999252041966846	2.0002602156456351	2.0012673356797031	2.0022734092231458	2.0032784433588251	2.004282445099312	Current density (A cm⁻²)

Cell voltage (V)



b. Reversible and thermoneutral voltages
Reversible E_rev (7bar)	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	1.260070439709114	1.2593574526847999	1.2586445106570849	1.257931592719266	1.257218677244583	1.256505741864574	1.255792763446838	1.2550797180721851	1.2543665810111331	1.2536533266997409	1.2529399287147409	1.2522263597479319	1.2515125915798071	1.2507985950523799	1.250084340041169	1.2493697954262939	1.248654929062645	1.247939707749081	1.2472240971966	1.2465080619954341	1.2457915655810059	1.2450745701986889	1.244357036867316	1.2436389253413449	1.2429201940716359	1.2422008001647331	1.241480699340594	1.240759845888656	1.2400381926221531	1.239315690830588	1.238592290230234	1.2378679389125631	1.237142583290479	1.236416168042205	1.235688636052702	1.2349599283524559	1.2342299840534761	1.233498740282319	1.2327661321099761	1.232032092478387	1.2312965521234049	1.2305594394939461	1.2298206806671039	1.229080199258952	1.2283379163307351	1.227593750290167	1.22684761678749	1.226099428605925	1.2253490955461599	1.2245965243044321	1.223841618343763	Thermoneutral V_tn	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	1.478740051623092	1.4785754151995969	1.4784107787761009	1.4782461423526061	1.478081505929111	1.4779168695056151	1.47775223308212	1.477587596658624	1.477422960235129	1.4772583238116339	1.477093687388138	1.4769290509646431	1.476764414541148	1.4765997781176521	1.476435141694157	1.4762705052706619	1.476105868847166	1.4759412324236709	1.4757765960001761	1.4756119595766799	1.4754473231531851	1.47528268672969	1.475118050306194	1.4749534138826981	1.474788777459203	1.4746241410357079	1.474459504612212	1.4742948681887169	1.4741302317652221	1.4739655953417261	1.473800958918231	1.473636322494736	1.47347168607124	1.4733070496477449	1.4731424132242501	1.4729777768007539	1.4728131403772591	1.472648503953764	1.4724838675302681	1.4723192311067721	1.472154594683277	1.471989958259782	1.471825321836286	1.4716606854127909	1.4714960489892961	1.4713314125657999	1.4711667761423051	1.47100213971881	1.470837503295314	1.470672866871819	1.4705082304483239	Temperature (°C)

Voltage (V)



c. Overpotentials at 0.4 A cm⁻²
eta_a	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	0.3202484224494036	0.31978173328430742	0.31931504411922912	0.31884835495417058	0.31838166578913379	0.31791497662412121	0.31744828745913523	0.3169815982941786	0.31651490912925401	0.316048219964365	0.31558153079951512	0.31511484163470821	0.31464815246994837	0.31418146330524038	0.31371477414058913	0.31324808497600021	0.31278139581147962	0.31231470664703392	0.31184801748266999	0.31138132831839571	0.31091463915421952	0.3104479499901503	0.30998126082619798	0.30951457166237351	0.3090478824986882	0.30858119333515488	0.3081145041717871	0.30764781500859961	0.30718112584560853	0.30671443668283099	0.30624774752028588	0.30578105835799319	0.3053143691959751	0.30484768003425478	0.30438099087285803	0.30391430171181211	0.3034476125511465	0.30298092339089322	0.30251423423108648	0.30204754507176329	0.30158085591296341	0.30111416675472952	0.30064747759710769	0.30018078844014717	0.29971409928390108	0.29924741012842632	0.29878072097378389	0.29831403182003952	0.29784734266726348	0.29738065351553078	0.2969139643649224	eta_c	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	0.26987698793085169	0.26875317933400178	0.2676293848682389	0.26650560545740493	0.26538184207880661	0.26425809576588322	0.26313436761098441	0.26201065876826107	0.26088697045667281	0.25976330396311642	0.25863966064567578	0.257516041937002	0.25639244934782152	0.25526888447058133	0.25414534898323049	0.2530218446531452	0.25189837334119869	0.25077493700598169	0.2496515377081755	0.24852817761508411	0.24740485900532591	0.24628158427369201	0.24515835593617349	0.2440351766351623	0.24291204914482839	0.2417889763766794	0.24066596138530461	0.23954300737430831	0.23842011770243621	0.23729729588989909	0.2361745456248969	0.235051870770347	0.2339292753708225	0.23280676365970079	0.23168434006652891	0.23056200922460771	0.229439775978799	0.22831764539355931	0.2271956227612012	0.22607371361038919	0.22495192371486911	0.2238302591024369	0.22270872606414749	0.22158733116376739	0.22046608124747141	0.21934498345378831	0.21822404522379429	0.21710327431155779	0.2159826787948356	0.2148622670860211	0.21374204794334681	eta_ohm	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	0.1689880993828704	0.1667296884924892	0.16452599662749379	0.16237524058094921	0.16027570894458179	0.15822575870921241	0.1562238120482255	0.15426835327315039	0.15235792595113759	0.150491130174777	0.14866661997530881	0.1468831008708599	0.14513932754186101	0.1434341016263013	0.14176626962793931	0.14013472093101981	0.13853838591544529	0.1369762341667361	0.1354472727754498	0.13395054472106999	0.13248512733567289	0.1310501308429694	0.1296446969685818	0.12826799761767149	0.12691923361626031	0.12559763351280809	0.1243024524368154	0.1230329710114056	0.12178849431702719	0.1205683509035759	0.1193718918483988	0.1181984898577869	0.1170475384097022	0.1159184509356096	0.11481066003941159	0.1137236167515932	0.1126567898167896	0.11160966501309461	0.1105817445015146	0.1095725462040685	0.1085816032091108	0.107608463202536	0.1066526879235957	0.1057138526441274	0.1047915456700594	0.1038853678641176	0.1029949321887174	0.1021198632680772	0.10125979696864081	0.1004143799969462	9.9583269514119901E-2	Temperature (°C)

Overpotential (V)



a. Cell-voltage increase relative to 1 bar

delta_V_V	1	2	3	5	7	10	15	20	25	30	0	0.6508585441511201	1.0108665234255341	1.485183629186565	1.8292641032837049	2.2414466197132512	2.801637024511173	3.2865128678841562	3.7324480727191229	4.155368679671426	Pressure (bar)


Δ cell voltage (V)



b. Specific energy vs operating pressure
Electrolyser (vs 1 bar)	1	2	3	5	7	10	15	20	25	30	0	0.6508585441511201	1.0108665234255341	1.485183629186565	1.8292641032837049	2.2414466197132512	2.801637024511173	3.2865128678841562	3.7324480727191229	4.155368679671426	Compression to 30 bar	1	2	3	5	7	10	15	20	25	30	1.940781459237982	1.557465248347836	1.2977121012199171	1.029430697872078	0.81531463973404683	0.65081692877765374	0.38633945954926951	0.2165782845674028	9.4261598366293706E-2	0	Total	1	2	3	5	7	10	15	20	25	30	1.940781459237982	2.2083237924989558	2.3085786246454512	2.5146143270586432	2.6445787430177519	2.8922635484909049	3.1879764840604419	3.5030911524515589	3.8267096710854172	4.155368679671426	Operating pressure (bar)
Specific energy (kWh kg⁻¹ H₂)

LCOH against nominal current density (RO-fed)
Woven Ni mesh (reference)	0.1	0.11	0.12	0.13	0.14000000000000001	0.15	0.16	0.17	0.18	0.19	0.2	0.21	0.22	0.23	0.24	0.25	0.26	0.27	0.28000000000000003	0.28999999999999998	0.3	0.31	0.32	0.33	0.34	0.35	0.36	0.37	0.38	0.39	0.4	0.41	0.42	0.43	0.44	0.45	0.46	0.47	0.48	0.49	0.5	0.51	0.52	0.53	0.54	0.55000000000000004	0.56000000000000005	0.56999999999999995	0.57999999999999996	0.59	0.6	0.61	0.62	0.63	0.64	0.65	0.66	0.67	0.68	0.69	0.7	0.71	0.72	0.73	0.74	0.75	0.76	0.77	0.78	0.79	0.8	0.81	0.82	0.83	0.84	0.85	0.86	0.87	0.88	0.89	0.9	0.91	0.92	0.93	0.94	0.95	0.96	0.97	0.98	0.99	1	1.01	1.02	1.03	1.04	1.05	1.06	1.07	1.08	1.0900000000000001	1.1000000000000001	1.1100000000000001	1.1200000000000001	1.1299999999999999	1.1399999999999999	1.1499999999999999	1.1599999999999999	1.17	1.18	1.19	1.2	6.1389146966129804	5.9094583531037204	5.7214996026294598	5.5651344537039202	5.4333652057290296	5.3211089689534701	5.2245858372434197	5.1409273568748697	5.0679180346839399	5.00382000068414	4.9472512235234003	4.8970991330475098	4.8524582038158401	4.8125840937350404	4.77685943610894	4.7447679738939597	4.7158747576756896	4.6898108129775098	4.6662611439855297	4.6449552572923301	4.6256596096962799	4.6081715397849399	4.5923143544342997	4.5779333220348501	4.5648923833421797	4.55307143457809	4.5423640700861796	4.5326756964916699	4.5239219490621903	4.5160273553425903	4.5089242022448497	4.5025515714195397	4.4968545145089402	4.4917833452240599	4.4872930294259898	4.4833426577743696	4.4798949882201198	4.4769160478082197	4.4743747850318698	4.4722427654243004	4.4704939042578999	4.4691042311921496	4.4680516825142798	4.46731591728122	4.4668781542242604	4.4667210267393997	4.4668284536730596	4.4671855239375997	4.4677783932655304	4.4685941916428504	4.4696209401589098	4.4708474761775401	4.4722633858771799	4.4738589433299198	4.4756250553944197	4.4775532117878498	4.4796354397798401	4.4818642630186902	4.48423266405851	4.48673405020625	4.4893622223519696	4.4921113464839104	4.4949759276234298	4.4979507859444396	4.5010310348674301	4.5042120609412102	4.5074895053450899	4.51085924686193	4.5143173861879902	4.51786023145947	4.5214842848872898	4.5251862304030803	4.5289629222286099	4.5328113742894001	4.5367287504012301	4.5407123551646196	4.5447596255089202	4.5488681228327197	4.5530355256924002	4.5572596229949296	4.5615383076551899	4.56586957068121	4.5702514956543601	4.5746822535742897	4.57916009804081	4.5836833607475604	4.58825044726429	4.5928598330865702	4.5975100599333896	4.6021997322749302	4.6069275140739796	4.61169212572596	4.6164923411836902	4.62132698525404	4.6261949310546902	4.6310950976202099	4.6360264476472501	4.6409879853696703	4.6459787545550002	4.6509978366142404	4.6560443488177201	4.6611174426100597	4.6662163020181104	4.6713401421457599	4.6764882077503502	4.6816597718955499	4.6868541346759898	4.6920706220091901	4.6973085844908802	4.7025673963097798	4.7078464542181999	Micro-mesh, central (w = 0.5)	0.1	0.11	0.12	0.13	0.14000000000000001	0.15	0.16	0.17	0.18	0.19	0.2	0.21	0.22	0.23	0.24	0.25	0.26	0.27	0.28000000000000003	0.28999999999999998	0.3	0.31	0.32	0.33	0.34	0.35	0.36	0.37	0.38	0.39	0.4	0.41	0.42	0.43	0.44	0.45	0.46	0.47	0.48	0.49	0.5	0.51	0.52	0.53	0.54	0.55000000000000004	0.56000000000000005	0.56999999999999995	0.57999999999999996	0.59	0.6	0.61	0.62	0.63	0.64	0.65	0.66	0.67	0.68	0.69	0.7	0.71	0.72	0.73	0.74	0.75	0.76	0.77	0.78	0.79	0.8	0.81	0.82	0.83	0.84	0.85	0.86	0.87	0.88	0.89	0.9	0.91	0.92	0.93	0.94	0.95	0.96	0.97	0.98	0.99	1	1.01	1.02	1.03	1.04	1.05	1.06	1.07	1.08	1.0900000000000001	1.1000000000000001	1.1100000000000001	1.1200000000000001	1.1299999999999999	1.1399999999999999	1.1499999999999999	1.1599999999999999	1.17	1.18	1.19	1.2	5.9901995918080297	5.7604348287673304	5.5721407613900196	5.4154169656107598	5.2832689250713099	5.1706164916148998	5.07368208295419	4.9895992034527001	4.9161540083364397	4.8516100178073103	4.7945863768272803	4.7439715146880603	4.6988607589656999	4.6585104990249899	4.6223039983480696	4.5897255453348604	4.5603406648086802	4.5337807964231596	4.5097313075263896	4.4879220244616098	4.4681196866419599	4.4501218833680696	4.4337521447117298	4.4188559384304398	4.4052973839340099	4.3929565380287601	4.3817271398239201	4.3715147268155503	4.3622350528982299	4.3538127534214004	4.3461802135074503	4.3392766044879396	4.33304706008267	4.32744196928431	4.3224163671464302	4.3179294080519703	4.3139439087513498	4.3104259506464402	4.3073445325701298	4.3046712667554399	4.3023801118697103	4.3004471379611502	4.2988503189658802	4.2975693490882998	4.2965854799193401	4.2958813756187304	4.2954409838733296	4.29524942066835	4.29529286718215	4.2955584773467201	4.2960342948128698	4.2967091782260001	4.2975727338613101	4.2986152547895502	4.2998276658488903	4.3012014737890398	4.3027287220311896	4.3044019495546797	4.3062141534795302	4.3081587549644	4.3102295680836598	4.3124207713855096	4.31472688186666	4.3171427311283397	4.31966344350427	4.32228441597361	4.3250012996921701	4.3278099829922798	4.3307065757176098	4.3336873947727801	4.3367489507796897	4.33988793574356	4.3431012116409002	4.3463857998505899	4.3497388713565703	4.3531577376574404	4.3566398423247303	4.3601827531565203	4.3637841548783998	4.36744184234791	4.3711537142226504	4.3749177670558401	4.37873208978605	4.3825948585911503	4.3865043320787196	4.39045884678763	4.3944568129778698	4.3984967106873603	4.4025770860361799	4.4066965477607001	4.4108537639608896	4.4150474590460203	4.4192764108646898	4.4235394480065402	4.4278354472637904	4.4321633312417603	4.4365220661083997	4.4409106594734302	4.4453281583886799	4.4497736474614902	4.4542462470740496	4.4587451117016697	4.4632694283238301	4.46781841492197	4.4723913190587501	4.4769874165335999	4.48160601010989	4.4862464283094203	4.4909080242699604	4.4955901746622704	4.5002922786629096	Micro-mesh, w = 0 (resistive limit)	0.1	0.11	0.12	0.13	0.14000000000000001	0.15	0.16	0.17	0.18	0.19	0.2	0.21	0.22	0.23	0.24	0.25	0.26	0.27	0.28000000000000003	0.28999999999999998	0.3	0.31	0.32	0.33	0.34	0.35	0.36	0.37	0.38	0.39	0.4	0.41	0.42	0.43	0.44	0.45	0.46	0.47	0.48	0.49	0.5	0.51	0.52	0.53	0.54	0.55000000000000004	0.56000000000000005	0.56999999999999995	0.57999999999999996	0.59	0.6	0.61	0.62	0.63	0.64	0.65	0.66	0.67	0.68	0.69	0.7	0.71	0.72	0.73	0.74	0.75	0.76	0.77	0.78	0.79	0.8	0.81	0.82	0.83	0.84	0.85	0.86	0.87	0.88	0.89	0.9	0.91	0.92	0.93	0.94	0.95	0.96	0.97	0.98	0.99	1	1.01	1.02	1.03	1.04	1.05	1.06	1.07	1.08	1.0900000000000001	1.1000000000000001	1.1100000000000001	1.1200000000000001	1.1299999999999999	1.1399999999999999	1.1499999999999999	1.1599999999999999	1.17	1.18	1.19	1.2	6.1296850193839498	5.89931803940918	5.7104466924627104	5.5531671164360397	5.4204817185006204	5.3073077005201998	5.2098652355241697	5.1252859391098102	5.0513543794911699	4.9863327415349303	4.92883904330189	4.87776075945591	4.8321924054502698	4.7913896767013497	4.7547352410789596	4.7217128735253597	4.6918876543351002	4.6648906367189298	4.6404068507454896	4.6181658272704604	4.5979340458956202	4.57950886669067	4.5627136168132596	4.5473935838407602	4.5334127267142001	4.5206509589217596	4.5090018912277099	4.4983709458975403	4.48867377311739	4.4798349146813496	4.4717866711288501	4.4644681371589199	4.4578243769222299	4.4518057161333999	4.4463671321845002	4.4414677268230296	4.4370702686714401	4.4331407950547703	4.4296482643773896	4.4265642517358597	4.4238626816372904	4.4215195926651898	4.4195129297366504	4.4178223602596196	4.4164291110519001	4.4153158233446899	4.4144664235807003	4.4138660080412198	4.4135007396110799	4.4133577552221199	4.4134250827124504	4.4136915660064897	4.4141467976633999	4.4147810579639399	4.4155852598107401	4.4165508988072002	4.4176700079579199	4.4189351165011397	4.4203392124416396	4.4218757084033298	4.4235384104646904	4.4253214896788098	4.4272194560129696	4.4292271344724901	4.4313396431990402	4.4335523733563296	4.4358609706360799	4.4382613182346899	4.4407495211665999	4.4433218917939898	4.44597493646478	4.4487053431615804	4.45150997007394	4.4543858350147003	4.4573301056090697	4.4603400901916297	4.4634132293527697	4.4665470880813603	4.4697393484554899	4.4729878028373804	4.4762903475326601	4.47964497687751	4.4830497777207698	4.4865029242705496	4.49000267327785	4.4935473595318696	4.4971353916438401	4.5007652480982001	4.5044354735517302	4.5081446753626304	4.5118915203333296	4.5156747316518002	4.5194930860175297	4.5233454109394096	4.5272305821936696	4.5311475214310004	4.5350951939229098	4.53907260643782	4.54307880523859	4.5471128741932398	4.5511739329917402	4.5552611354619597	4.5593736679783898	4.5635107479578103	4.5676716224366096	4.5718555667243503	4.5760618831292001	4.5802898997506301	4.5845389693354601	4.5888084681932604	4.5930977951677496	Micro-mesh, w = 1 (kinetic limit)	0.1	0.11	0.12	0.13	0.14000000000000001	0.15	0.16	0.17	0.18	0.19	0.2	0.21	0.22	0.23	0.24	0.25	0.26	0.27	0.28000000000000003	0.28999999999999998	0.3	0.31	0.32	0.33	0.34	0.35	0.36	0.37	0.38	0.39	0.4	0.41	0.42	0.43	0.44	0.45	0.46	0.47	0.48	0.49	0.5	0.51	0.52	0.53	0.54	0.55000000000000004	0.56000000000000005	0.56999999999999995	0.57999999999999996	0.59	0.6	0.61	0.62	0.63	0.64	0.65	0.66	0.67	0.68	0.69	0.7	0.71	0.72	0.73	0.74	0.75	0.76	0.77	0.78	0.79	0.8	0.81	0.82	0.83	0.84	0.85	0.86	0.87	0.88	0.89	0.9	0.91	0.92	0.93	0.94	0.95	0.96	0.97	0.98	0.99	1	1.01	1.02	1.03	1.04	1.05	1.06	1.07	1.08	1.0900000000000001	1.1000000000000001	1.1100000000000001	1.1200000000000001	1.1299999999999999	1.1399999999999999	1.1499999999999999	1.1599999999999999	1.17	1.18	1.19	1.2	5.8019380541265502	5.5715944935826096	5.3829794942645801	5.2261256918416201	5.0939910213684696	4.9814610608119496	4.8847331733033199	4.8009223033443202	4.7278006851561196	4.6636212751589703	4.6069951147195098	4.5568043537017502	4.5121394078696397	4.4722527908001997	4.4365246826913998	4.4044369004358304	4.3755529736681398	4.3495027206923398	4.3259701831309201	4.3046840970330598	4.2854103002628703	4.26794563283757	4.2521129991079203	4.2377573419386696	4.2247423385563598	4.2129476717673002	4.20226676315297	4.1926048796620101	4.1838775438900502	4.17600919280728	4.1689320408731003	4.1625851121750097	4.1569134130444603	4.1518672219750998	4.1474014779320099	4.1434752515414797	4.1400512863798404	4.1370955997807402	4.1345771343640303	4.1324674529424499	4.1307404706509798	4.1293722191202002	4.1283406383213501	4.1276253923781399	4.1272077061957502	4.1270702202209097	4.1271968610352703	4.1275727258103299	4.1281839789275896	4.1290177593001296	4.1300620971295503	4.1313058389997499	4.1327385803531698	4.1343506045169898	4.1361328275526397	4.1380767482923497	4.1401744030043002	4.1424183241957904	4.1448015031219798	4.1473173556186502	4.1499596909215004	4.1527226831731401	4.1556008453522502	4.1585890053893202	4.1616822842586201	4.1648760758592704	4.1681660285178399	4.1715480279628698	4.1750181816369496	4.17857280422598	4.1822084042974002	4.1859216719498802	4.1897094673868001	4.1935688103341704	4.1974968702315696	4.2014909571313099	4.2055485132471198	4.2096671050992898	4.2138444162079303	4.2180782402905503	4.2223664749239198	4.2267071156340004	4.23109825038068	4.2355380544071002	4.2400247854259598	4.2445567791174001	4.2491324449155004	4.2537502620619403	4.2584087759076397	4.2631065944443103	4.2678423850495601	4.2726148714305499	4.2774228307522204	4.2822650909373303	4.2871405281264696	4.2920480642872798	4.2969866649627102	4.30195533714907	4.3069531272953503	4.3119791194157298	4.3170324333081096	4.3221122228716196	4.3272176745169597	4.3323480056636798	4.3375024633188	4.3426803227319297	4.3478808861219598	4.35310348147115	4.3583474613823299	4.3636122019955801	4.3688971019607203	Optimum, woven	0.55000000000000004	4.4667210267393997	Optimum, micro-mesh (central)	0.56999999999999995	4.29524942066835	Base case, 0.4 A cm⁻²	0.4	0.4	4	5.4	Nominal current density (A cm⁻²)
LCOH (£ kg⁻¹ H₂)

a. LCOH by component (£ kg⁻¹ H₂)
Electricity	RO-fed, woven mesh (reference)   £4.51	RO-fed, micro-mesh (central)   £4.35	Direct feed, micro-mesh   £4.95	Direct feed, electrode life 8,760 h   £5.55	Direct feed, 95% KOH recovery   £4.46	3.1927146347253399	3.0527691044219001	3.2398074471950999	3.2398074471950999	3.0546629003083199	CAPEX	RO-fed, woven mesh (reference)   £4.51	RO-fed, micro-mesh (central)   £4.35	Direct feed, micro-mesh   £4.95	Direct feed, electrode life 8,760 h   £5.55	Direct feed, 95% KOH recovery   £4.46	0.90075586588158096	0.88245052164827797	0.93412323643700801	0.93412323643700801	0.90917918358999605	O	&	M	RO-fed, woven mesh (reference)   £4.51	RO-fed, micro-mesh (central)   £4.35	Direct feed, micro-mesh   £4.95	Direct feed, electrode life 8,760 h   £5.55	Direct feed, 95% KOH recovery   £4.46	0.22109384673374999	0.21660073253308301	0.22928399080155401	0.22928399080155401	0.223161381106775	Stack replacement	RO-fed, woven mesh (reference)   £4.51	RO-fed, micro-mesh (central)   £4.35	Direct feed, micro-mesh   £4.95	Direct feed, electrode life 8,760 h   £5.55	Direct feed, 95% KOH recovery   £4.46	0.18524443851035099	0.18524443851035099	0.18524443851035099	0.18524443851035099	0.18524443851035099	Electrode replacement	RO-fed, woven mesh (reference)   £4.51	RO-fed, micro-mesh (central)   £4.35	Direct feed, micro-mesh   £4.95	Direct feed, electrode life 8,760 h   £5.55	Direct feed, 95% KOH recovery   £4.46	0	0	0	0.60420526435399102	0	Chemicals/KOH loss	RO-fed, woven mesh (reference)   £4.51	RO-fed, micro-mesh (central)   £4.35	Direct feed, micro-mesh   £4.95	Direct feed, electrode life 8,760 h   £5.55	Direct feed, 95% KOH recovery   £4.46	0	0	0.35933894752948597	0.35933894752948597	8.4732923169746593E-2	Water	RO-fed, woven mesh (reference)   £4.51	RO-fed, micro-mesh (central)   £4.35	Direct feed, micro-mesh   £4.95	Direct feed, electrode life 8,760 h   £5.55	Direct feed, 95% KOH recovery   £4.46	9.1154163938328998E-3	9.1154163938328998E-3	0	0	0	LCOH (£ kg⁻¹ H₂)

b. Direct feed: chemicals and KOH loss
1 M KOH	0.8	0.85	0.9	0.95	1	1.05	1.1000000000000001	1.1499999999999999	1.2	1.25	1.3	1.35	1.4	1.45	1.5	1.55	1.6	1.65	1.7	1.75	1.8	1.85	1.9	1.95	2	2.0499999999999998	2.1	2.15	2.2000000000000002	2.25	2.2999999999999998	2.35	2.4	2.4500000000000002	2.5	2.5499999999999998	2.6	2.65	2.7	2.75	2.8	2.85	2.9	2.95	3	3.05	3.1	3.15	3.2	3.25	3.3	3.35	3.4	3.45	3.5	3.55	3.6	3.65	3.7	3.75	3.8	3.85	3.9	3.95	4	1.3585233357401201	1.1331802087036	0.97289622463778702	0.85305056031277104	0.76005405322590502	0.68579299515012404	0.62512373809159505	0.574627629448763	0.531943822737871	0.49538951851507201	0.463732848418902	0.43605131627800298	0.41164041566578502	0.389952831743136	0.37055691623228398	0.35310766532696197	0.33732601842161197	0.32298382135222697	0.30989272470285301	0.29789586596454898	0.28686155379578998	0.276678413846211	0.26725161619728699	0.25849991331208599	0.25035329236252102	0.24275109823126301	0.23564052065719901	0.228975365686757	0.22271505099067501	0.21682377885756901	0.21126985125499201	0.20602509927788601	0.201064405300975	0.196365300725347	0.191907625725693	0.18767324012836001	0.183645776675052	0.17981042959566501	0.17615377273253	0.172663602506923	0.169328801857242	0.16613922195245201	0.16308557902933399	0.16015936414462301	0.15735276399432399	0.15465859124852799	0.15207022309384299	0.14958154687699399	0.14718691191042901	0.14488108664007801	0.142659220491901	0.14051680981160999	0.138449667394269	0.13645389516995601	0.13452585967057601	0.132662169952973	0.13085965769612601	0.12911535922668399	0.127426499258329	0.12579047615731301	0.124204848569614	0.12266732326514999	0.121175744071751	0.11972808178659	0.118322424965807	1.5 M KOH	0.8	0.85	0.9	0.95	1	1.05	1.1000000000000001	1.1499999999999999	1.2	1.25	1.3	1.35	1.4	1.45	1.5	1.55	1.6	1.65	1.7	1.75	1.8	1.85	1.9	1.95	2	2.0499999999999998	2.1	2.15	2.2000000000000002	2.25	2.2999999999999998	2.35	2.4	2.4500000000000002	2.5	2.5499999999999998	2.6	2.65	2.7	2.75	2.8	2.85	2.9	2.95	3	3.05	3.1	3.15	3.2	3.25	3.3	3.35	3.4	3.45	3.5	3.55	3.6	3.65	3.7	3.75	3.8	3.85	3.9	3.95	4	1.9877200281339999	1.65801520851432	1.4230597844819299	1.2471419994327899	1.11049371203332	1.00128618182866	0.91200791880424703	0.83765973928714399	0.77478547552424404	0.72091930026560702	0.67425471982896501	0.63343800965991304	0.59743472903341999	0.56544083116259503	0.53682190374257999	0.51107067430576603	0.48777668035726202	0.46660422654243	0.44727610225869802	0.42956137674297701	0.41326612808954999	0.39822631506212403	0.38430223532652302	0.371374172924549	0.35933894752948597	0.34810715478315002	0.33760094145977199	0.32775219831510899	0.318501081912057	0.30979479761157103	0.30158659143532202	0.29383491014042901	0.28650269764748898	0.27955680267740901	0.27296747761573298	0.26670795262349201	0.26075407213489199	0.25508398333401799	0.24967786814086701	0.24451771177840401	0.239587102225129	0.23487105584905099	0.230355865320342	0.22602896655096399	0.22187882194087499	0.21789481764603599	0.21406717294215399	0.21038686005458401	0.206845533071046	0.203435464758847	0.20014949027984699	0.19698095694033199	0.19392367923413001	0.19097189853969199	0.18812024691858301	0.18536371453657299	0.18269762029134101	0.18011758528451099	0.17761950882179001	0.17519954666451301	0.17285409128999699	0.170579753947497	0.16837334832207801	0.16623187564075501	0.164152511074521	5 M KOH	0.8	0.85	0.9	0.95	1	1.05	1.1000000000000001	1.1499999999999999	1.2	1.25	1.3	1.35	1.4	1.45	1.5	1.55	1.6	1.65	1.7	1.75	1.8	1.85	1.9	1.95	2	2.0499999999999998	2.1	2.15	2.2000000000000002	2.25	2.2999999999999998	2.35	2.4	2.4500000000000002	2.5	2.5499999999999998	2.6	2.65	2.7	2.75	2.8	2.85	2.9	2.95	3	3.05	3.1	3.15	3.2	3.25	3.3	3.35	3.4	3.45	3.5	3.55	3.6	3.65	3.7	3.75	3.8	3.85	3.9	3.95	4	5.8688353529161299	4.9630194975215502	4.3002502343361497	3.79427808202025	3.3953464267017202	3.072737242593	2.8064600892206699	2.5829451744859102	2.3926571787391602	2.2286996149514802	2.0859610500719699	1.9605726622309401	1.84955227013388	1.75056410113189	1.6617526521797501	1.5816252865810601	1.50896766491846	1.4427817740917299	1.38223980986582	1.32664937480543	1.2754268797792001	1.2280769782720999	1.1841764953004501	1.1433617452014	1.10531843289705	1.0697735448060699	1.0364887866100001	1.0052552342318499	0.97588894417004202	0.94822732827536504	0.92212614203918197	0.89745696858446	0.87410510571428501	0.85196778264675299	0.83095264794246104	0.81097648169831305	0.79196409413748203	0.77384737986159302	0.75656450268944597	0.74005919051923197	0.72428012327037505	0.70918039987908199	0.69471707268626104	0.68085073948179398	0.66754518504414595	0.65476706530828299	0.64248562836257295	0.63067246735980298	0.61930130116305004	0.60834777916108096	0.597789307202374	0.58760489202911903	0.57777500195723797	0.56828144185691998	0.559107240749942	0.55023655056287601	0.54165455476545399	0.53334738578612595	0.52530205023655197	0.51750636109693504	0.50994887611776496	0.50261884178315996	0.49550614225865303	0.48860125281372002	0.48189519726805702	35 wt% KOH	0.8	0.85	0.9	0.95	1	1.05	1.1000000000000001	1.1499999999999999	1.2	1.25	1.3	1.35	1.4	1.45	1.5	1.55	1.6	1.65	1.7	1.75	1.8	1.85	1.9	1.95	2	2.0499999999999998	2.1	2.15	2.2000000000000002	2.25	2.2999999999999998	2.35	2.4	2.4500000000000002	2.5	2.5499999999999998	2.6	2.65	2.7	2.75	2.8	2.85	2.9	2.95	3	3.05	3.1	3.15	3.2	3.25	3.3	3.35	3.4	3.45	3.5	3.55	3.6	3.65	3.7	3.75	3.8	3.85	3.9	3.95	4	8.5886031653570001	7.4017651571938501	6.5037904828793804	5.8006613481188101	5.2351672620030802	4.7704985439812804	4.3818971738210797	4.0520977430919896	3.7686924214387201	3.52253488539868	3.3067347541742702	3.11600245120724	2.9462098403764401	2.7940880397971899	2.6570149171017801	2.5328626785327302	2.41988661810207	2.31664261708372	2.2219250835669699	2.1347196581711199	2.0541667433663702	1.97953307268469	1.9101893253264	1.84559233778203	1.7852708475458801	1.7288139769040201	1.67586186144816	1.62609797134964	1.5792427790972901	1.5350485060680401	1.49329473941582	1.4537847555852099	1.41634242102243	1.3808095670579601	1.3470437564292499	1.3149163749306201	1.28431099428137	1.2551219622823	1.2272531842788501	1.2006170663150399	1.1751335954887501	1.15072953716819	1.1273377321041	1.10489647922979	1.0833489922047199	1.0626429196228899	1.04272992035139	1.02356528674753	1.0051076095729901	0.98731847931887595	0.97016221940801395	0.95360564737451503	0.93761786065673003	0.92217004409401004	0.907235296604334	0.89278847484952195	0.87880605197678596	0.86526598976721403	0.85214762272978595	0.83943155285875004	0.82709955392711298	0.81513448432316005	0.80352020755336595	0.792241519636398	0.78128408270123195	Highest chloride in published durability tests (2 M)	2	2	0.1	10	Chloride set-point (mol L⁻¹)
Chemicals + KOH loss (£ kg⁻¹ H₂)

c. Direct feed: electrode life
Direct feed	500	544.13334084920098	592.16218524742601	644.43037636649103	701.31210727401299	763.21459981800399	830.58101996771302	903.89365048193804	983.67734361823398	1000	1070.5032786013201	1164.9930507507099	1267.8231215421799	1379.7296614612201	1501.51382031926	1634.0474627631299	1778.2794100389201	1935.24223269565	2000	2106.0596428582999	2291.9545389923301	2494.2577607527701	2714.4176165949102	2954.0102523554201	3214.7509350339001	3498.50633255618	3807.3078774317601	4143.3663099768501	4509.0875052194497	4907.0896967929102	5000	5340.2222211252401	5811.5859161160297	6324.5553203367599	6882.8028316808604	7490.3249984177	8151.4711308706301	8760	8870.9744385528902	9653.9859156752991	10506.1112176151	11433.4507923483	12442.6435541509	13540.914412231799	14736.1259945616	16036.834937191101	17452.353142041899	18992.8144417187	20669.247148602699	22493.653007614001	24479.0931178713	26639.781438372	28991.1865471079	31550.142382120401	34334.968757302297	37365.602515727704	40663.740259452403	44252.993677600098	48159.058584742197	52409.898879736298	57035.946741999498	62070.320498442503	67549.061720796395	73511.393250731693	80000	17.239908438560398	16.2345470474427	15.3107280901732	14.461837856919299	13.681799059876299	12.9650273253731	12.3063912147972	11.701175488126299	11.1450473470658	11.042205726920001	10.634025416124601	10.164451239560099	9.7329630901372592	9.3364719021966192	8.9721391567321902	8.6373565601577607	8.3297273712792208	8.0470492427910401	7.9433543710997299	7.7872984544575896	7.5486154251029998	7.3292913996884801	7.1277562161687404	6.9425670645490101	6.7723981576679098	6.6160312397581196	6.47234686483473	6.3403163824724897	6.2189945735973096	6.1075128835708901	6.0840435576075897	6.0050732041235397	5.9109421596193696	5.8244458567487802	5.7449650600605899	5.6719307587952601	5.6048200932813996	5.5520033248274903	5.5431526117325598	5.4864868306460801	5.43441707417972	5.3865705698788604	5.3426047799622003	5.3022049490604202	5.2650818508518702	5.2309697174631902	5.1996243368112296	5.1708213042649804	5.1443544161109704	5.1200341933208096	5.0976865250524002	5.0771514221734497	5.0582818718837199	5.0409427852360604	5.0250100300214999	5.0103695420946801	4.9969165087775496	4.9845546184951601	4.9731953712717702	4.9627574451508902	4.9531661140034604	4.9477980604734997	4.9477980604734997	4.9477980604734997	4.9477980604734997	Direct feed, 95% KOH recovery	500	544.13334084920098	592.16218524742601	644.43037636649103	701.31210727401299	763.21459981800399	830.58101996771302	903.89365048193804	983.67734361823398	1000	1070.5032786013201	1164.9930507507099	1267.8231215421799	1379.7296614612201	1501.51382031926	1634.0474627631299	1778.2794100389201	1935.24223269565	2000	2106.0596428582999	2291.9545389923301	2494.2577607527701	2714.4176165949102	2954.0102523554201	3214.7509350339001	3498.50633255618	3807.3078774317601	4143.3663099768501	4509.0875052194497	4907.0896967929102	5000	5340.2222211252401	5811.5859161160297	6324.5553203367599	6882.8028316808604	7490.3249984177	8151.4711308706301	8760	8870.9744385528902	9653.9859156752991	10506.1112176151	11433.4507923483	12442.6435541509	13540.914412231799	14736.1259945616	16036.834937191101	17452.353142041899	18992.8144417187	20669.247148602699	22493.653007614001	24479.0931178713	26639.781438372	28991.1865471079	31550.142382120401	34334.968757302297	37365.602515727704	40663.740259452403	44252.993677600098	48159.058584742197	52409.898879736298	57035.946741999498	62070.320498442503	67549.061720796395	73511.393250731693	80000	16.7490912047721	15.743729813654401	14.819910856384899	13.971020623130901	13.190981826088001	12.4742100915848	11.8155739810089	11.210358254337899	10.654230113277499	10.5513884931317	10.1432081823363	9.6736340057717598	9.2421458563489391	8.8456546684083008	8.4813219229438701	8.1465393263694406	7.8389101374908998	7.55623200900272	7.4525371373114098	7.2964812206692802	7.0577981913146903	6.8384741659001698	6.6369389823804203	6.45174983076069	6.2815809238795897	6.1252140059698004	5.9815296310464099	5.8494991486841696	5.7281773398089904	5.61669564978257	5.5932263238192697	5.5142559703352196	5.4201249258310602	5.3336286229604601	5.2541478262722698	5.18111352500694	5.1140028594930902	5.0611860910391799	5.0523353779442504	4.99566959685776	4.9435998403913999	4.8957533360905501	4.85178754617389	4.8113877152721001	4.7742646170635501	4.7401524836748701	4.7088071030229104	4.6800040704766603	4.6535371823226503	4.6292169595324903	4.6068692912640898	4.5863341883851403	4.5674646380953998	4.5501255514477403	4.5341927962331798	4.51955230830636	4.5060992749892304	4.49373738470684	4.4823781374834502	4.4719402113625701	4.4623488802151403	4.4569808266851902	4.4569808266851902	4.4569808266851902	4.4569808266851902	RO-fed, micro-mesh	500	544.13334084920098	592.16218524742601	644.43037636649103	701.31210727401299	763.21459981800399	830.58101996771302	903.89365048193804	983.67734361823398	1000	1070.5032786013201	1164.9930507507099	1267.8231215421799	1379.7296614612201	1501.51382031926	1634.0474627631299	1778.2794100389201	1935.24223269565	2000	2106.0596428582999	2291.9545389923301	2494.2577607527701	2714.4176165949102	2954.0102523554201	3214.7509350339001	3498.50633255618	3807.3078774317601	4143.3663099768501	4509.0875052194497	4907.0896967929102	5000	5340.2222211252401	5811.5859161160297	6324.5553203367599	6882.8028316808604	7490.3249984177	8151.4711308706301	8760	8870.9744385528902	9653.9859156752991	10506.1112176151	11433.4507923483	12442.6435541509	13540.914412231799	14736.1259945616	16036.834937191101	17452.353142041899	18992.8144417187	20669.247148602699	22493.653007614001	24479.0931178713	26639.781438372	28991.1865471079	31550.142382120401	34334.968757302297	37365.602515727704	40663.740259452403	44252.993677600098	48159.058584742197	52409.898879736298	57035.946741999498	62070.320498442503	67549.061720796395	73511.393250731693	80000	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	4.3461802135074503	Monte Carlo range limits	1000	1000	60000	60000	4	12	4	12	Electrode life under direct feed (h)
LCOH (£ kg⁻¹ H₂)

d. Effect of operating temperature
RO-fed, woven mesh	30	32.5	35	37.5	40	42.5	45	47.5	50	52.5	55	57.5	60	62.5	65	67.5	70	72.5	75	77.5	80	82.5	85	87.5	90	4.8699698090168502	4.8463099870264399	4.82356125612593	4.8016463091709802	4.7804956983084397	4.7600468908915801	4.7402434508387303	4.7210343270627497	4.7023732334652202	4.6842181073844502	4.6665306353895204	4.6492758369888998	4.6324216982267901	4.61593884831791	4.5998002734602101	4.58398106279519	4.5684581821831696	4.5532102720469796	4.5382174660289802	4.52346122761793	4.5089242022448497	4.4945900826301202	4.4804434853948498	4.4664698371336504	4.4526552682868203	RO-fed, micro-mesh	30	32.5	35	37.5	40	42.5	45	47.5	50	52.5	55	57.5	60	62.5	65	67.5	70	72.5	75	77.5	80	82.5	85	87.5	90	4.71313064533215	4.6896333344230197	4.6669728511301001	4.6450781883744199	4.6238855543504398	4.6033375056990202	4.5833821958797003	4.5639727218735198	4.5450665549799201	4.5266250436697701	4.5086129782959601	4.4909982090018303	4.4737513094565502	4.4568452801278697	4.4402552857092896	4.4239584220803998	4.4079335088186502	4.39216090381748	4.3766223370158102	4.3613007606194403	4.3461802135074503	4.3312456977737801	4.3164830655624797	4.3018789145199898	4.2874204903121003	Direct feed	30	32.5	35	37.5	40	42.5	45	47.5	50	52.5	55	57.5	60	62.5	65	67.5	70	72.5	75	77.5	80	82.5	85	87.5	90	5.4447452770600799	5.4125705276130596	5.3814892966250296	5.3514303097611604	5.3223275930153804	5.2941200321262896	5.2667509668871402	5.2401678181875901	5.2143217455316897	5.1891673327629704	5.1646622997675102	5.1407672380023302	5.1174453677934899	5.0946623154580104	5.07238590841677	5.0505859865778397	5.0292342283764304	5.0083039899560102	4.9877701560632497	4.9676090013046599	4.9477980604734997	4.9283160067008502	4.9091425362104699	4.8902582584630903	4.8716445904562002	Operating temperature (°C)
LCOH (£ kg⁻¹ H₂)

Lower boundary	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	105	110	115	130	147.7777777777778	165.55555555555549	183.33333333333329	201.11111111111109	218.88888888888891	236.66666666666671	254.44444444444451	272.22222222222217	290	307.77777777777783	325.55555555555549	343.33333333333343	361.11111111111109	378.88888888888891	396.66666666666669	414.44444444444451	432.22222222222217	Shaded range	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	105	110	115	1070	1207.7777777777783	1345.5555555555557	1483.3333333333337	1621.1111111111109	1758.8888888888891	1896.6666666666663	2034.4444444444446	2172.2222222222217	2310	2447.7777777777783	2585.5555555555552	2723.3333333333335	2861.1111111111113	2998.8888888888887	3136.6666666666665	3274.4444444444448	3412.2222222222217	break-even_central (w=0.5)	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	105	110	115	580	653.33333333333337	726.66666666666663	800	873.33333333333326	946.66666666666674	1020	1093.333333333333	1166.666666666667	1240	1313.333333333333	1386.666666666667	1460	1533.333333333333	1606.666666666667	1680	1753.333333333333	1826.666666666667	break-even_resistive limit (w=0)	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	105	110	115	130	147.7777777777778	165.55555555555549	183.33333333333329	201.11111111111109	218.88888888888891	236.66666666666671	254.44444444444451	272.22222222222217	290	307.77777777777783	325.55555555555549	343.33333333333343	361.11111111111109	378.88888888888891	396.66666666666669	414.44444444444451	432.22222222222217	break-even_kinetic limit (w=1)	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	105	110	115	1200	1355.5555555555561	1511.1111111111111	1666.666666666667	1822.2222222222219	1977.7777777777781	2133.333333333333	2288.8888888888891	2444.4444444444439	2600	2755.5555555555561	2911.1111111111109	3066.666666666667	3222.2222222222222	3377.7777777777778	3533.333333333333	3688.8888888888891	3844.4444444444439	Electricity price (£ MWh⁻¹)
Break-even premium (£ m⁻²)

a. LCOH vs electricity price
CF 50%	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	105	110	115	120	3.5400134731738211	3.817537937212176	4.0950624012505301	4.3725868652888842	4.6501113293272391	4.9276357933655941	5.2051602574039491	5.482684721442304	5.7602091854806581	6.0377336495190139	6.315258113557368	6.5927825775957229	6.870307041634077	7.147831505672432	7.425355969710786	7.702880433749141	7.9804048977874968	8.2579293618258518	8.5354538258642059	CF 80%	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	105	110	115	120	2.9585578933156742	3.2360823573540278	3.5136068213923828	3.7911312854307382	4.0686557494690927	4.3461802135074468	4.6237046775458017	4.9012291415841567	5.1787536056225107	5.4562780696608648	5.7338025336992198	6.0113269977375756	6.2888514617759306	6.5663759258142846	6.8439003898526396	7.1214248538909937	7.3989493179293486	7.6764737819677036	7.9539982460060576	CF 95%	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	105	110	115	120	2.8073856696988448	3.0849101337371998	3.3624345977755539	3.6399590618139088	3.9174835258522638	4.1950079898906187	4.4725324539289728	4.7500569179673278	5.0275813820056827	5.3051058460440377	5.5826303100823926	5.8601547741207476	6.1376792381591017	6.4152037021974557	6.6927281662358116	6.9702526302741656	7.2477770943125206	7.5253015583508764	7.8028260223892314	Electricity price (£ MWh⁻¹)

LCOH (£ kg⁻¹ H2)


b. LCOH vs capacity factor
Woven Ni Mesh	0.2	0.22500000000000001	0.25	0.27500000000000002	0.3	0.32500000000000001	0.35	0.375	0.4	0.42499999999999999	0.45	0.47499999999999998	0.5	0.52500000000000002	0.55000000000000004	0.57499999999999996	0.60000000000000009	0.625	0.65	0.67500000000000004	0.7	0.72500000000000009	0.75	0.77500000000000013	0.8	0.82499999999999996	0.85000000000000009	0.875	0.90000000000000013	0.92500000000000004	0.95	0.97499999999999998	1	7.560598003284861	7.0963546743595716	6.7249600112193431	6.4210916504682451	6.1678680165089972	5.9536018646973261	5.7739297459942858	5.6264909765867088	5.4969590705923679	5.3821573180459614	5.2796287392520718	5.1874423688580098	5.1040588571633823	5.0282352897811036	4.9589565221142191	4.895384804985099	4.836822261401899	4.7826825443611876	4.7324691547461404	4.6857586589242359	4.6445685691013532	4.6075009406692757	4.5726731942191297	4.5398754418815033	4.5089242022448524	4.4796583004961716	4.4519355138814323	4.4256298091246631	4.4006290533610537	4.3768331063983883	4.3541522220331874	4.3325057013662258	4.3118207527794548	Micro mesh	0.2	0.22500000000000001	0.25	0.27500000000000002	0.3	0.32500000000000001	0.35	0.375	0.4	0.42499999999999999	0.45	0.47499999999999998	0.5	0.52500000000000002	0.55000000000000004	0.57499999999999996	0.60000000000000009	0.625	0.65	0.67500000000000004	0.7	0.72500000000000009	0.75	0.77500000000000013	0.8	0.82499999999999996	0.85000000000000009	0.875	0.90000000000000013	0.92500000000000004	0.95	0.97499999999999998	1	7.3294586392455461	6.8753479585131334	6.5120594139272034	6.2148233319932604	5.9671265970483081	5.7575370520948876	5.581873453556061	5.4379087349574711	5.3114166234209934	5.1992970424550524	5.0991526161771343	5.0090994348763092	4.9276357933655941	4.8535492513878093	4.7858495977250088	4.723719680338748	4.6664787865198356	4.6135549872622708	4.5644639832932024	4.518792733439799	4.4785676577305233	4.4423984907145631	4.408409308252792	4.3763960190010662	4.3461802135074468	4.3176051741355526	4.2905326109342612	4.2648399739673124	4.2404182266718671	4.2171699904223292	4.1950079898906187	4.1738537436297891	4.1536364557288437	Capacity factor (-)

LCOH (£ kg⁻¹)


c. LCOH vs plant size
Micro mesh	1	2	5	10	20	50	100	150	200	4.8041898968403469	4.6341327117448952	4.456482744218401	4.3495331813382307	4.2608544591748299	4.1655446180238194	4.1064889021471043	4.0761824974202172	4.0563341662393704	Woven Ni mesh	1	2	5	10	20	50	100	150	200	4.971602912694391	4.7988333261075731	4.6180043972645137	4.5089242022448524	4.4183252468800802	4.3207648734662882	4.2602007855483466	4.2290820671901912	4.2086866286406677	Plant size (MW)

LCOH (£ kg⁻¹)


a. LCOH distributions (N = 10,000)
RO-fed, woven mesh	3.2	3.2	3.3000000000000003	3.3000000000000003	3.4000000000000004	3.4000000000000004	3.5000000000000004	3.5	3.6	3.6	3.7	3.7	3.8000000000000003	3.8000000000000003	3.9000000000000004	3.9000000000000004	4	4	4.0999999999999996	4.1000000000000005	4.2	4.2	4.3	4.3000000000000007	4.4000000000000004	4.4000000000000004	4.5	4.5	4.5999999999999996	4.6000000000000005	4.7	4.7	4.8	4.8000000000000007	4.9000000000000004	4.9000000000000004	5	5	5.0999999999999996	5.1000000000000005	5.2	5.2	5.3	5.3000000000000007	5.4	5.4	5.5	5.5	5.6	5.6000000000000005	5.7	5.7	5.8	5.8000000000000007	5.9	5.9	6	6	6.1	6.1000000000000005	6.2	6.2	6.3	6.3000000000000007	6.4	6.4	6.5	6.5	6.6	6.6000000000000005	6.7	6.7	6.8	6.8000000000000007	6.9	6.9	7	7	7.1	7.1000000000000005	7.2	7.2	7.3	7.3000000000000007	7.4	7.4	7.5	7.5	7.6	7.6000000000000005	7.7	7.7	7.8	7.8000000000000007	7.9	7.9	8	8	8.1	8.1000000000000014	8.2000000000000011	8.1999999999999993	8.2999999999999989	8.3000000000000007	8.4	8.4	8.5	8.5	8.6	8.6000000000000014	8.7000000000000011	8.6999999999999993	8.7999999999999989	8.8000000000000007	8.9	8.9	9	9	9.1	9.1000000000000014	9.2000000000000011	9.1999999999999993	9.2999999999999989	9.3000000000000007	9.4	9.4	9.5	9.5	9.6	9.6000000000000014	9.7000000000000011	9.6999999999999993	9.7999999999999989	9.8000000000000007	9.9	9.9	10	10	10.1	10.100000000000001	10.200000000000001	10.199999999999999	10.299999999999999	10.3	10.4	10.4	10.5	10.5	10.6	10.600000000000001	10.700000000000001	10.7	10.799999999999999	10.8	10.9	10.9	11	11	11.1	11.100000000000001	11.200000000000001	11.2	11.299999999999999	11.3	11.4	11.400000000000002	11.500000000000002	11.5	11.6	11.600000000000001	11.700000000000001	11.7	11.799999999999999	11.8	11.9	11.900000000000002	12.000000000000002	12	12.1	12.100000000000001	12.200000000000001	12.2	12.299999999999999	12.3	12.4	12.400000000000002	12.500000000000002	12.5	12.6	12.600000000000001	12.700000000000001	12.7	12.799999999999999	12.8	12.9	12.900000000000002	13.000000000000002	13.000000000000002	0	0	0	0	0	1	1	7	7	12	12	31	31	67	67	132	132	191	191	272	272	396	396	525	525	633	633	682	682	781	781	744	744	746	746	707	707	668	668	607	607	554	554	449	449	415	415	359	359	267	267	256	256	182	182	129	129	66	66	52	52	27	27	21	21	10	10	7	7	3	3	0	0	0	0	1	1	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	RO-fed, micro-mesh	3.2	3.2	3.3000000000000003	3.3000000000000003	3.4000000000000004	3.4000000000000004	3.5000000000000004	3.5	3.6	3.6	3.7	3.7	3.8000000000000003	3.8000000000000003	3.9000000000000004	3.9000000000000004	4	4	4.0999999999999996	4.1000000000000005	4.2	4.2	4.3	4.3000000000000007	4.4000000000000004	4.4000000000000004	4.5	4.5	4.5999999999999996	4.6000000000000005	4.7	4.7	4.8	4.8000000000000007	4.9000000000000004	4.9000000000000004	5	5	5.0999999999999996	5.1000000000000005	5.2	5.2	5.3	5.3000000000000007	5.4	5.4	5.5	5.5	5.6	5.6000000000000005	5.7	5.7	5.8	5.8000000000000007	5.9	5.9	6	6	6.1	6.1000000000000005	6.2	6.2	6.3	6.3000000000000007	6.4	6.4	6.5	6.5	6.6	6.6000000000000005	6.7	6.7	6.8	6.8000000000000007	6.9	6.9	7	7	7.1	7.1000000000000005	7.2	7.2	7.3	7.3000000000000007	7.4	7.4	7.5	7.5	7.6	7.6000000000000005	7.7	7.7	7.8	7.8000000000000007	7.9	7.9	8	8	8.1	8.1000000000000014	8.2000000000000011	8.1999999999999993	8.2999999999999989	8.3000000000000007	8.4	8.4	8.5	8.5	8.6	8.6000000000000014	8.7000000000000011	8.6999999999999993	8.7999999999999989	8.8000000000000007	8.9	8.9	9	9	9.1	9.1000000000000014	9.2000000000000011	9.1999999999999993	9.2999999999999989	9.3000000000000007	9.4	9.4	9.5	9.5	9.6	9.6000000000000014	9.7000000000000011	9.6999999999999993	9.7999999999999989	9.8000000000000007	9.9	9.9	10	10	10.1	10.100000000000001	10.200000000000001	10.199999999999999	10.299999999999999	10.3	10.4	10.4	10.5	10.5	10.6	10.600000000000001	10.700000000000001	10.7	10.799999999999999	10.8	10.9	10.9	11	11	11.1	11.100000000000001	11.200000000000001	11.2	11.299999999999999	11.3	11.4	11.400000000000002	11.500000000000002	11.5	11.6	11.600000000000001	11.700000000000001	11.7	11.799999999999999	11.8	11.9	11.900000000000002	12.000000000000002	12	12.1	12.100000000000001	12.200000000000001	12.2	12.299999999999999	12.3	12.4	12.400000000000002	12.500000000000002	12.5	12.6	12.600000000000001	12.700000000000001	12.7	12.799999999999999	12.8	12.9	12.900000000000002	13.000000000000002	13.000000000000002	0	1	1	3	3	11	11	24	24	53	53	107	107	183	183	251	251	352	352	523	523	621	621	693	693	736	736	735	735	823	823	749	749	635	635	653	653	542	542	527	527	402	402	366	366	288	288	237	237	173	173	105	105	77	77	57	57	36	36	14	14	14	14	3	3	4	4	1	1	1	1	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Direct feed, micro-mesh	3.2	3.2	3.3000000000000003	3.3000000000000003	3.4000000000000004	3.4000000000000004	3.5000000000000004	3.5	3.6	3.6	3.7	3.7	3.8000000000000003	3.8000000000000003	3.9000000000000004	3.9000000000000004	4	4	4.0999999999999996	4.1000000000000005	4.2	4.2	4.3	4.3000000000000007	4.4000000000000004	4.4000000000000004	4.5	4.5	4.5999999999999996	4.6000000000000005	4.7	4.7	4.8	4.8000000000000007	4.9000000000000004	4.9000000000000004	5	5	5.0999999999999996	5.1000000000000005	5.2	5.2	5.3	5.3000000000000007	5.4	5.4	5.5	5.5	5.6	5.6000000000000005	5.7	5.7	5.8	5.8000000000000007	5.9	5.9	6	6	6.1	6.1000000000000005	6.2	6.2	6.3	6.3000000000000007	6.4	6.4	6.5	6.5	6.6	6.6000000000000005	6.7	6.7	6.8	6.8000000000000007	6.9	6.9	7	7	7.1	7.1000000000000005	7.2	7.2	7.3	7.3000000000000007	7.4	7.4	7.5	7.5	7.6	7.6000000000000005	7.7	7.7	7.8	7.8000000000000007	7.9	7.9	8	8	8.1	8.1000000000000014	8.2000000000000011	8.1999999999999993	8.2999999999999989	8.3000000000000007	8.4	8.4	8.5	8.5	8.6	8.6000000000000014	8.7000000000000011	8.6999999999999993	8.7999999999999989	8.8000000000000007	8.9	8.9	9	9	9.1	9.1000000000000014	9.2000000000000011	9.1999999999999993	9.2999999999999989	9.3000000000000007	9.4	9.4	9.5	9.5	9.6	9.6000000000000014	9.7000000000000011	9.6999999999999993	9.7999999999999989	9.8000000000000007	9.9	9.9	10	10	10.1	10.100000000000001	10.200000000000001	10.199999999999999	10.299999999999999	10.3	10.4	10.4	10.5	10.5	10.6	10.600000000000001	10.700000000000001	10.7	10.799999999999999	10.8	10.9	10.9	11	11	11.1	11.100000000000001	11.200000000000001	11.2	11.299999999999999	11.3	11.4	11.400000000000002	11.500000000000002	11.5	11.6	11.600000000000001	11.700000000000001	11.7	11.799999999999999	11.8	11.9	11.900000000000002	12.000000000000002	12	12.1	12.100000000000001	12.200000000000001	12.2	12.299999999999999	12.3	12.4	12.400000000000002	12.500000000000002	12.5	12.6	12.600000000000001	12.700000000000001	12.7	12.799999999999999	12.8	12.9	12.900000000000002	13.000000000000002	13.000000000000002	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	1	1	1	3	3	6	6	24	24	31	31	56	56	86	86	117	117	139	139	183	183	231	231	281	281	317	317	356	356	351	351	366	366	362	362	394	394	348	348	337	337	343	343	310	310	314	314	299	299	244	244	248	248	244	244	203	203	183	183	194	194	158	158	139	139	140	140	116	116	118	118	114	114	117	117	98	98	94	94	111	111	87	87	84	84	91	91	81	81	80	80	75	75	61	61	78	78	75	75	61	61	54	54	62	62	68	68	53	53	52	52	54	54	45	45	37	37	46	46	56	56	45	45	38	38	42	42	39	39	34	34	42	42	35	35	37	37	29	29	25	25	35	35	24	24	36	36	26	26	23	23	33	33	16	16	19	19	17	17	28	28	19	19	13	13	16	16	13	13	15	15	12	12	11	11	15	15	13	13	9	9	0	Woven base case	4.5089242022448497	4.5089242022448497	0	864.15000000000009	Micro-mesh base case	4.3461802135074503	4.3461802135074503	0	864.15000000000009	Direct-feed base case	4.9477980604734997	4.9477980604734997	0	864.15000000000009	LCOH (£ kg⁻¹ H₂)
Frequency (N = 10,000)

b. Convergence, RO-fed micro-mesh
Mean	100	200	500	1000	2000	5000	10000	4.7126674496749263	4.6582563211603354	4.6957498465588348	4.6921834976619188	4.7121353381497659	4.717908544909597	4.7214527069792949	P5	100	200	500	1000	2000	5000	10000	3.9575434972903891	3.9236155783246596	3.9542470457529615	3.9533108356629416	3.9544229492181198	3.9549353034793495	3.9522652971295442	P95	100	200	500	1000	2000	5000	10000	5.5482864148096711	5.5206979162821206	5.5421455413270948	5.518560936362249	5.5563135541692308	5.5826572221840367	5.5928334071849095	Number of samples
LCOH (£ kg⁻¹), RO-fed micro-mesh

a. 
Low side	Electricity price	Installed CAPEX (reference plant)	Reference cell voltage	Capacity factor	Micro-mesh mechanism (kinetic share)	Discount rate	Rectifier efficiency	Fixed O	&	M (fraction of CAPEX)	Stack life	Balance-of-plant electricity	Voltage degradation rate	Stack share of CAPEX	Stack replacement cost fraction	Desalinated water cost	-0.31400000000000006	-0.22100000000000009	-0.19099999999999984	-9.6000000000000085E-2	-0.14900000000000002	-0.12099999999999955	-6.7999999999999616E-2	-4.6999999999999709E-2	-4.0999999999999481E-2	-1.2999999999999901E-2	-1.899999999999924E-2	-3.5999999999999588E-2	-3.2000000000000028E-2	-2.9999999999999361E-2	High side	Electricity price	Installed CAPEX (reference plant)	Reference cell voltage	Capacity factor	Micro-mesh mechanism (kinetic share)	Discount rate	Rectifier efficiency	Fixed O	&	M (fraction of CAPEX)	Stack life	Balance-of-plant electricity	Voltage degradation rate	Stack share of CAPEX	Stack replacement cost fraction	Desalinated water cost	1.008	0.31500000000000039	0.18599999999999994	0.18800000000000061	0.10099999999999998	6.899999999999995E-2	6.899999999999995E-2	8.0000000000000071E-2	5.7000000000000384E-2	7.4000000000000732E-2	5.7000000000000384E-2	3.3000000000000362E-2	2.8999999999999915E-2	3.0000000000000249E-2	
LCOH (£ kg-1), base 4.35; bars span P5-P95 of each input

b.

Spearman ρ	Electricity price	Installed CAPEX (reference plant)	Reference cell voltage offset	Capacity factor	Micro-mesh mechanism (kinetic share)	Discount rate	Rectifier efficiency	Fixed O	&	M (fraction of CAPEX)	Balance-of-plant electricity	Voltage degradation rate	Stack life	Stack replacement cost fraction	Stack share of CAPEX	Desalinated water cost	0.81	0.32	0.26	-0.2	-0.18	0.13	-0.1	7.4999999999999997E-2	7.0000000000000007E-2	7.0000000000000007E-2	-5.5E-2	0.05	4.4999999999999998E-2	0	
Spearman ρ with LCOH



a. Plant scale: 80 °C, 7 bar, 30 wt% KOH
Calibration lower (w=0)	0	0.01	0.02	0.03	0.04	0.05	0.06	7.0000000000000007E-2	0.08	0.09	0.1	0.11	0.12	0.13	0.14000000000000001	0.15	0.16	0.17	0.18	0.19	0.2	0.21	0.22	0.23	0.24	0.25	0.26	0.27	0.28000000000000003	0.28999999999999998	0.3	0.31	0.32	0.33	0.34	0.35	0.36	0.37	0.38	0.39	0.4	0.41	0.42	0.43	0.44	0.45	0.46	0.47	0.48	0.49	0.5	0.51	0.52	0.53	0.54	0.55000000000000004	0.56000000000000005	0.57000000000000006	0.57999999999999996	0.59	0.6	0.61	0.62	0.63	0.64	0.65	0.66	0.67	0.68	0.69000000000000006	0.70000000000000007	0.71	0.72	0.73	0.74	0.75	0.76	0.77	0.78	0.79	0.8	1.365	1.43445	1.462894949366117	1.4845935565298209	1.5027999999999999	1.5187747584249851	1.5331642819948219	1.5463525917745209	1.5585898987322331	1.5700499999999999	1.580859436211786	1.5911137353248781	1.6008871130596429	1.6102385892824791	1.6192160170741761	1.627858834234519	1.6362000000000001	1.6442673937932359	1.6520848480983501	1.6596729260478471	1.6670495168499699	1.6742302986469091	1.6812291031876401	1.6880582066318901	1.694728563989645	1.7012499999999999	1.707631365951495	1.7138806695894639	1.7200051835490431	1.7260115364994151	1.7319057902536159	1.737693505398102	1.743379797464466	1.748969385257662	1.7544666326391709	1.7598755848169729	1.7652000000000001	1.770443377120875	1.7756089802078281	1.780699859887888	1.7857188724235731	1.7906686966202989	1.79555184888855	1.8003706967011399	1.805127470649756	1.809824275274956	1.8144630988187691	1.819045822028073	1.823574226119286	1.82805	1.8324747468305831	1.8368499899979991	1.841177178564958	1.845457692249636	1.849692845984467	1.853883894096696	1.8580320341483521	1.862138410468952	1.866204117410474	1.8702302023508031	1.8742176684690379	1.878167477313466	1.882080551180827	1.8859577753235639	1.8897999999999999	1.8936080423808981	1.8973826883245171	1.901124694031072	1.904834787586472	1.9085136704042649	1.912162018573853	1.9157804841223449	1.9193696961966999	1.9229302621722271	1.9264627686929841	1.9299677826491071	1.9334458520956941	1.936897507117449	1.940323260642949	1.9437236092120911	1.947099033699941	Calibration upper (w=1)	0	0.01	0.02	0.03	0.04	0.05	0.06	7.0000000000000007E-2	0.08	0.09	0.1	0.11	0.12	0.13	0.14000000000000001	0.15	0.16	0.17	0.18	0.19	0.2	0.21	0.22	0.23	0.24	0.25	0.26	0.27	0.28000000000000003	0.28999999999999998	0.3	0.31	0.32	0.33	0.34	0.35	0.36	0.37	0.38	0.39	0.4	0.41	0.42	0.43	0.44	0.45	0.46	0.47	0.48	0.49	0.5	0.51	0.52	0.53	0.54	0.55000000000000004	0.56000000000000005	0.57000000000000006	0.57999999999999996	0.59	0.6	0.61	0.62	0.63	0.64	0.65	0.66	0.67	0.68	0.69000000000000006	0.70000000000000007	0.71	0.72	0.73	0.74	0.75	0.76	0.77	0.78	0.79	0.8	1.4350000000000001	1.5055499999999999	1.535094949366117	1.5578935565298211	1.5771999999999999	1.594274758424985	1.6097642819948219	1.624052591774521	1.6373898987322331	1.64995	1.661859436211786	1.6732137353248779	1.6840871130596431	1.6945385892824789	1.704616017074176	1.7143588342345191	1.7238	1.7329673937932359	1.74188484809835	1.7505729260478471	1.75904951684997	1.767330298646909	1.7754291031876399	1.78335820663189	1.791128563989645	1.7987500000000001	1.806231365951495	1.8135806695894641	1.8208051835490431	1.827911536499415	1.8349057902536161	1.8417935053981009	1.848579797464466	1.8552693852576621	1.8618666326391711	1.868375584816973	1.8748	1.881143377120875	1.887408980207828	1.893599859887888	1.899718872423573	1.9057686966202989	1.9117518488885501	1.9176706967011401	1.923527470649756	1.929324275274956	1.9350630988187689	1.9407458220280731	1.9463742261192849	1.9519500000000001	1.9574747468305831	1.962949989997999	1.9683771785649591	1.973757692249636	1.979092845984467	1.984383894096696	1.989632034148352	1.9948384104689521	2.000004117410473	2.0051302023508031	2.0102176684690378	2.0152674773134658	2.0202805511808268	2.0252577753235639	2.0301999999999998	2.035108042380898	2.0399826883245171	2.044824694031071	2.0496347875864722	2.0544136704042648	2.0591620185738528	2.063880484122345	2.0685696961966999	2.0732302621722272	2.077862768692984	2.0824677826491071	2.0870458520956938	2.0915975071174491	2.096123260642949	2.1006236092120911	2.1050990336999411	Micro-mesh, central	0	0.01	0.02	0.03	0.04	0.05	0.06	7.0000000000000007E-2	0.08	0.09	0.1	0.11	0.12	0.13	0.14000000000000001	0.15	0.16	0.17	0.18	0.19	0.2	0.21	0.22	0.23	0.24	0.25	0.26	0.27	0.28000000000000003	0.28999999999999998	0.3	0.31	0.32	0.33	0.34	0.35	0.36	0.37	0.38	0.39	0.4	0.41	0.42	0.43	0.44	0.45	0.46	0.47	0.48	0.49	0.5	0.51	0.52	0.53	0.54	0.55000000000000004	0.56000000000000005	0.57000000000000006	0.57999999999999996	0.59	0.6	0.61	0.62	0.63	0.64	0.65	0.66	0.67	0.68	0.69000000000000006	0.70000000000000007	0.71	0.72	0.73	0.74	0.75	0.76	0.77	0.78	0.79	0.8	1.4	1.47	1.498994949366117	1.521243556529821	1.54	1.5565247584249851	1.5714642819948219	1.5852025917745209	1.597989898732233	1.61	1.621359436211786	1.6321637353248779	1.642487113059643	1.652388589282479	1.661916017074176	1.6711088342345191	1.68	1.6886173937932361	1.69698484809835	1.7051229260478471	1.71304951684997	1.720780298646909	1.72832910318764	1.7357082066318901	1.742928563989645	1.75	1.7569313659514949	1.7637306695894639	1.7704051835490431	1.7769615364994149	1.783405790253616	1.789743505398101	1.795979797464466	1.802119385257662	1.808166632639171	1.8141255848169731	1.82	1.825793377120875	1.8315089802078279	1.8371498598878879	1.842718872423573	1.8482186966202989	1.8536518488885501	1.85902069670114	1.8643274706497559	1.869574275274956	1.8747630988187689	1.879895822028073	1.884974226119285	1.89	1.8949747468305831	1.8998999899979989	1.904777178564959	1.9096076922496359	1.914392845984467	1.919133894096696	1.9238320341483519	1.9284884104689519	1.9331041174104731	1.9376802023508031	1.942217668469038	1.9467174773134659	1.9511805511808269	1.9556077753235639	1.96	1.964358042380898	1.968682688324517	1.972974694031072	1.977234787586472	1.981463670404265	1.9856620185738529	1.9898304841223451	1.9939696961966999	1.9980802621722269	2.0021627686929842	2.0062177826491072	2.0102458520956938	2.014247507117449	2.0182232606429489	2.022173609212091	2.0260990336999409	Woven Ni-mesh reference	0	0.01	0.02	0.03	0.04	0.05	0.06	7.0000000000000007E-2	0.08	0.09	0.1	0.11	0.12	0.13	0.14000000000000001	0.15	0.16	0.17	0.18	0.19	0.2	0.21	0.22	0.23	0.24	0.25	0.26	0.27	0.28000000000000003	0.28999999999999998	0.3	0.31	0.32	0.33	0.34	0.35	0.36	0.37	0.38	0.39	0.4	0.41	0.42	0.43	0.44	0.45	0.46	0.47	0.48	0.49	0.5	0.51	0.52	0.53	0.54	0.55000000000000004	0.56000000000000005	0.57000000000000006	0.57999999999999996	0.59	0.6	0.61	0.62	0.63	0.64	0.65	0.66	0.67	0.68	0.69000000000000006	0.70000000000000007	0.71	0.72	0.73	0.74	0.75	0.76	0.77	0.78	0.79	0.8	1.42	1.49735	1.5295944443027281	1.554417912182803	1.5753999999999999	1.5939272342674839	1.610710710194305	1.6261728509519739	1.640588888605456	1.65415	1.6669953798329651	1.679230108857366	1.690935824365607	1.702177448210727	1.713007618781593	1.723469717657971	1.7336	1.74342913317256	1.752983332908185	1.7622852186526321	1.7713544685349669	1.780208328511599	1.7888620135064039	1.797329027295079	1.805621420388609	1.81375	1.821724502546644	1.8295537365484109	1.837245701903947	1.8448076901493571	1.8522463692789779	1.8595678559379121	1.8667777772109131	1.873881323783428	1.8808832959030879	1.887788143298671	1.8946000000000001	1.901322714832963	1.9079598782286109	1.914514845876677	1.9209907596659299	1.927390566282329	1.933717033777405	1.939972766371254	1.946160217714731	1.9522817028024511	1.958339408700646	1.96433540423088	1.970271648731214	1.9761500000000001	1.9819722215136411	1.9877399889977989	1.993454896421454	1.9991184614746	2.004732130582914	2.0102972835063659	2.0158152375631868	2.0212872515158482	2.0267145291515209	2.032098222585883	2.037439435315942	2.0427392250448122	2.04799860629891	2.0532185528559199	2.0583999999999998	2.0635438466189879	2.0686509571569691	2.0737221634341791	2.0787582663451198	2.0837600374446921	2.0887282204312378	2.0936635325345789	2.09856666581637	2.1034382883894498	2.108279045562282	2.1130895609140179	2.1178704373052639	2.1226222578291929	2.1273455867072442	2.1320409701332999	2.136708937069935	Anchor	0.4	1.95	Current density (A cm⁻²)
Cell voltage (V)

b. Lab cell: ~25 °C, 5 M KOH + seawater, AEM
Woven Ni mesh (model)	2	2.6622073578595002	3.324414715719	3.9866220735784994	4.6488294314380996	5.3110367892976003	5.9732441471571001	6.6354515050167002	7.2976588628761991	7.9598662207356998	8.6220735785953	9.2842809364547989	9.9464882943142996	10.6086956521739	11.2709030100334	11.933110367892901	12.5953177257525	13.257525083612	13.919732441471501	14.581939799331099	15.2441471571906	15.906354515050101	16.568561872909697	17.230769230769198	17.892976588628699	18.555183946488199	19.2173913043478	19.8795986622073	20.541806020066801	21.204013377926398	21.866220735785898	22.528428093645399	23.190635451505003	23.852842809364503	24.515050167223997	25.177257525083601	25.839464882943101	26.501672240802602	27.163879598662202	27.826086956521699	28.4882943143812	29.1505016722408	29.812709030100301	30.474916387959802	31.137123745819398	31.799331103678899	32.461538461538403	33.123745819397897	33.785953177257504	34.448160535116997	35.110367892976498	35.772575250836105	36.434782608695599	37.0969899665551	37.7591973244147	38.421404682274201	39.083612040133701	39.745819397993301	40.408026755852795	41.070234113712303	41.732441471571903	42.394648829431397	43.056856187290904	43.719063545150497	44.381270903009998	45.043478260869499	45.705685618729099	46.3678929765886	47.0301003344481	47.692307692307601	48.354515050167194	49.016722408026702	49.678929765886195	50.341137123745803	51.003344481605303	51.665551839464797	52.327759197324404	52.989966555183898	53.652173913043406	54.314381270903006	54.976588628762499	55.638795986622	56.3010033444816	56.963210702341101	57.625418060200602	58.287625418060202	58.949832775919695	59.612040133779203	60.274247491638803	60.936454849498297	61.598662207357805	62.260869565217298	62.923076923076898	63.585284280936406	64.247491638795893	64.909698996655493	65.571906354514994	66.234113712374509	66.896321070234109	67.558528428093595	68.220735785953096	68.882943143812696	69.545150501672197	70.207357859531697	70.869565217391298	71.531772575250798	72.193979933110299	72.856187290969899	73.5183946488294	74.1806020066889	74.842809364548501	75.505016722408001	76.167224080267502	76.829431438127003	77.491638795986603	78.153846153846104	78.816053511705604	79.478260869565204	80.140468227424691	80.802675585284206	81.464882943143806	82.127090301003307	82.789297658862793	83.451505016722393	84.113712374581894	84.775919732441409	85.438127090301009	86.100334448160496	86.762541806019996	87.424749163879596	88.086956521739111	88.749163879598598	89.411371237458198	90.073578595317699	90.735785953177199	91.3979933110367	92.0602006688963	92.722408026755801	93.384615384615302	94.046822742474902	94.709030100334388	95.371237458193903	96.033444816053503	96.695652173913004	97.357859531772505	98.020066889632091	98.682274247491591	99.344481605351106	100.00668896321099	100.66889632106999	101.33110367893001	101.99331103678901	102.65551839464899	103.317725752508	103.97993311036801	104.642140468227	105.304347826087	105.966555183946	106.62876254180601	107.290969899666	107.953177257525	108.615384615385	109.277591973244	109.939799331104	110.602006688963	111.264214046823	111.92642140468199	112.588628762542	113.250836120401	113.913043478261	114.57525083611999	115.23745819398	115.89966555183901	116.56187290969899	117.224080267559	117.88628762541801	118.548494983278	119.21070234113699	119.87290969899701	120.53511705685601	121.19732441471601	121.859531772575	122.52173913043499	123.183946488294	123.846153846154	124.508361204013	125.170568561873	125.83277591973199	126.49498327759201	127.157190635452	127.81939799331099	128.481605351171	129.14381270902999	129.80602006689	130.46822742474902	131.130434782609	131.79264214046802	132.454849498328	133.11705685618699	133.779264214047	134.44147157190599	135.10367892976601	135.76588628762502	136.42809364548501	137.09030100334499	137.75250836120401	138.41471571906399	139.07692307692298	139.73913043478299	140.40133779264198	141.06354515050202	141.72575250836101	142.387959866221	143.05016722408001	143.71237458194	144.37458193979899	145.036789297659	145.69899665551799	146.361204013378	147.02341137123702	147.685618729097	148.34782608695701	149.010033444816	149.67224080267599	150.334448160535	150.99665551839499	151.65886287625401	152.32107023411402	152.98327759197301	153.64548494983299	154.30769230769201	154.96989966555199	155.63210702341098	156.29431438127099	156.95652173912998	157.61872909699002	158.28093645485001	158.943143812709	159.60535117056901	160.267558528428	160.92976588628798	161.591973244147	162.25418060200701	162.916387959866	163.57859531772601	164.240802675585	164.90301003344501	165.565217391304	166.22742474916399	166.889632107023	167.55183946488299	168.21404682274198	168.87625418060202	169.538461538462	170.20066889632099	170.862876254181	171.52508361203999	172.18729096989998	172.84949832775899	173.51170568561901	174.17391304347802	174.83612040133801	175.498327759197	176.16053511705701	176.822742474916	177.48494983277598	178.147157190635	178.80936454849501	179.471571906355	180.13377926421401	180.795986622074	181.45819397993301	182.120401337793	182.78260869565199	183.444816053512	184.10702341137099	184.769230769231	185.43143812709002	186.09364548495	186.75585284280899	187.418060200669	188.08026755852799	188.74247491638798	189.40468227424699	190.06688963210701	190.72909698996702	191.39130434782601	192.05351170568599	192.71571906354501	193.37792642140499	194.04013377926398	194.70234113712399	195.36454849498301	196.026755852843	196.68896321070201	197.351170568562	198.01337792642101	198.675585284281	199.33779264213999	200	1.50763137312076	1.5300957237839601	1.5487463558643499	1.5647636399515299	1.5788657898296601	1.5915184559153699	1.6030387872618199	1.61365159813847	1.62352159806548	1.63277283877083	1.64150095777018	1.6497811730388501	1.6576736704836099	1.6652273355295599	1.6724824007502299	1.67947236474669	1.6862254093440101	1.6927654640479199	1.6991130177404401	1.7052857461363	1.7112990028535999	1.7171662080940699	1.72289915946172	1.72850828287311	1.7340028368717399	1.7393910803383299	1.74468041117981	1.74987748181166	1.7549882959352301	1.7600182901262	1.7649724030037901	1.7698551341795301	1.7746705947433099	1.7794225507025201	1.78411446052123	1.7887495076945401	1.79333062912524	1.79786053993479	1.8023417552327801	1.8067766092812201	1.8111672724187	1.8155157660513499	1.81982397596932	1.8240936642083501	1.8283264796429599	1.83252396747035	1.83668757772174	1.84081867291812	1.8449185349716899	1.8489883714203501	1.85302932107106	1.85704245911815	1.86102880179397	1.8649893106023101	1.86892489617869	1.8728364218162501	1.8767247066914301	1.8805905288195901	1.8844346277672299	1.88825770714446	1.8920604368987901	1.8958434554288901	1.8996073715350199	1.9033527662210199	1.90708019436135	1.91079018624487	1.9144832490063399	1.9181598679553	1.9218205078108599	1.92546561385046	1.92909561297959	1.9327109147289701	1.9363119121849299	1.9398989828584301	1.9434724894972999	1.9470327808463199	1.9505801923589801	1.9541150468645201	1.95763765519376	1.9611483167665	1.9646473201435	1.96813494354545	1.97161145534124	1.9750771145079	1.97853217106382	1.98197686647742	1.98541143405269	1.9888360992932901	1.9922510802465301	1.99565658782869	1.9990528261326099	2.0024399927190801	2.0058182788926899	2.0091878699633101	2.0125489454940899	2.0159016795367002	2.0192462408547001	2.0225827931356801	2.0259114951929198	2.0292325011569998	2.0325459606582799	2.0358520190004099	2.0391508173256101	2.0424424927721798	2.0457271786245599	2.0490050044564598	2.0522760962673701	2.0555405766129198	2.0587985647292499	2.0620501766519101	2.0652955253294398	2.06853472073192	2.0717678699548498	2.0749950773185302	2.0782164444631501	2.0814320704398499	2.08464205179797	2.0878464826686201	2.0910454548448199	2.0942390578583399	2.0974273790533702	2.1006105036572702	2.1037885148484601	2.1069614938216001	2.1101295198501702	2.1132926703467101	2.1164510209205698	2.11960464543355	2.12275361605335	2.1258980033050299	2.1290378761204898	2.1321733018861302	2.13530434648872	2.1384310743596302	2.1415535485173498	2.1446718306085599	2.1477859809476598	2.1508960585549302	2.1540021211932601	2.1571042254037001	2.1602024265396298	2.16329677879986	2.1663873352605099	2.1694741479058299	2.1725572676579401	2.1756367444056299	2.1787126270321	2.18178496344184	2.1848538005866001	2.1879191844904899	2.1909811602742901	2.1940397721789102	2.1970950635881898	2.2001470770508602	2.2031958543018599	2.2062414362829998	2.2092838631628902	2.2123231743563601	2.2153594085431498	2.2183926036861599	2.2214227970489802	2.2244500252130299	2.2274743240941199	2.2304957289584801	2.2335142744383401	2.2365299945470798	2.2395429226938699	2.2425530916978902	2.24556053380218	2.24856528068706	2.2515673634831002	2.2545668127838598	2.2575636586580798	2.2605579306617201	2.26354965784948	2.2665388687861299	2.2695255915574499	2.2725098537809001	2.2754916826159302	2.2784711047741499	2.2814481465290299	2.2844228337255199	2.2873951917892499	2.2903652457356301	2.2933330201785602	2.29629853933905	2.2992618270534901	2.3022229067817901	2.3051818016152401	2.30813853428424	2.3110931271657398	2.31404560229057	2.3169959813505301	2.3199442857053199	2.3228905363892798	2.3258347541179898	2.3287769592946401	2.3317171720163401	2.3346554120801701	2.3375916989891699	2.34052605195807	2.3434584899190298	2.3463890315270999	2.3493176951656198	2.3522444989514799	2.3551694607402598	2.35809259813119	2.3610139284720901	2.3639334688641198	2.36685123616641	2.3697672470006399	2.3726815177554998	2.3755940645909499	2.3785049034425501	2.3814140500255498	2.38432151983893	2.3872273281693701	2.3901314900951198	2.39303402048975	2.39593493402585	2.3988342451786502	2.4017319682295399	2.4046281172695001	2.4075227062025002	2.4104157487487701	2.4133072584480502	2.4161972486627299	2.4190857325809301	2.42197272321954	2.4248582334271598	2.42774227588699	2.4306248631196499	2.43350600748597	2.4363857211897	2.43926401628014	2.44214090465473	2.4450163980616502	2.44789050810224	2.4507632462334801	2.4536346237703599	2.4565046518882201	2.45937334162506	2.4622407038837402	2.46510674943422	2.4679714889157101	2.4708349328387502	2.4736970915872898	2.4765579754207399	2.4794175944759198	2.4822759587690202	2.4851330781975398	2.4879889625420999	2.4908436214682999	2.4936970645285599	2.4965493011638098	2.4994003407052499	2.50225019237608	2.5050988652930899	2.50794636846837	2.5107927108108501	2.5136379011278698	2.5164819481267799	2.51932486041638	2.52216664650844	2.5250073148191401	2.5278468736705002	2.5306853312917998	2.5335226958209098	2.5363589753056801	2.5391941777052498	2.54202831089134	2.5448613826495499	2.5476934006805898	2.5505243726015201	2.5533543059469501	2.55618320817024	2.55901108664467	2.5618379486645599	2.56466380144641	2.5674886521299798	2.5703125077794402	2.57313537538435	2.5759572618607698	2.5787781740522502	2.5815981187308701	2.5844171025982101	2.5872351322863398	2.5900522143587601	2.5928683553113698	2.59568356157338	2.5984978395082199	2.6013111954144299	2.6041236355265598	2.6069351660160098	2.6097457929919101	2.6125555225019101	2.6153643605330599	2.61817231301257	2.6209793858086199	2.6237855847311602	Micro-mesh (model)	2	2.6622073578595002	3.324414715719	3.9866220735784994	4.6488294314380996	5.3110367892976003	5.9732441471571001	6.6354515050167002	7.2976588628761991	7.9598662207356998	8.6220735785953	9.2842809364547989	9.9464882943142996	10.6086956521739	11.2709030100334	11.933110367892901	12.5953177257525	13.257525083612	13.919732441471501	14.581939799331099	15.2441471571906	15.906354515050101	16.568561872909697	17.230769230769198	17.892976588628699	18.555183946488199	19.2173913043478	19.8795986622073	20.541806020066801	21.204013377926398	21.866220735785898	22.528428093645399	23.190635451505003	23.852842809364503	24.515050167223997	25.177257525083601	25.839464882943101	26.501672240802602	27.163879598662202	27.826086956521699	28.4882943143812	29.1505016722408	29.812709030100301	30.474916387959802	31.137123745819398	31.799331103678899	32.461538461538403	33.123745819397897	33.785953177257504	34.448160535116997	35.110367892976498	35.772575250836105	36.434782608695599	37.0969899665551	37.7591973244147	38.421404682274201	39.083612040133701	39.745819397993301	40.408026755852795	41.070234113712303	41.732441471571903	42.394648829431397	43.056856187290904	43.719063545150497	44.381270903009998	45.043478260869499	45.705685618729099	46.3678929765886	47.0301003344481	47.692307692307601	48.354515050167194	49.016722408026702	49.678929765886195	50.341137123745803	51.003344481605303	51.665551839464797	52.327759197324404	52.989966555183898	53.652173913043406	54.314381270903006	54.976588628762499	55.638795986622	56.3010033444816	56.963210702341101	57.625418060200602	58.287625418060202	58.949832775919695	59.612040133779203	60.274247491638803	60.936454849498297	61.598662207357805	62.260869565217298	62.923076923076898	63.585284280936406	64.247491638795893	64.909698996655493	65.571906354514994	66.234113712374509	66.896321070234109	67.558528428093595	68.220735785953096	68.882943143812696	69.545150501672197	70.207357859531697	70.869565217391298	71.531772575250798	72.193979933110299	72.856187290969899	73.5183946488294	74.1806020066889	74.842809364548501	75.505016722408001	76.167224080267502	76.829431438127003	77.491638795986603	78.153846153846104	78.816053511705604	79.478260869565204	80.140468227424691	80.802675585284206	81.464882943143806	82.127090301003307	82.789297658862793	83.451505016722393	84.113712374581894	84.775919732441409	85.438127090301009	86.100334448160496	86.762541806019996	87.424749163879596	88.086956521739111	88.749163879598598	89.411371237458198	90.073578595317699	90.735785953177199	91.3979933110367	92.0602006688963	92.722408026755801	93.384615384615302	94.046822742474902	94.709030100334388	95.371237458193903	96.033444816053503	96.695652173913004	97.357859531772505	98.020066889632091	98.682274247491591	99.344481605351106	100.00668896321099	100.66889632106999	101.33110367893001	101.99331103678901	102.65551839464899	103.317725752508	103.97993311036801	104.642140468227	105.304347826087	105.966555183946	106.62876254180601	107.290969899666	107.953177257525	108.615384615385	109.277591973244	109.939799331104	110.602006688963	111.264214046823	111.92642140468199	112.588628762542	113.250836120401	113.913043478261	114.57525083611999	115.23745819398	115.89966555183901	116.56187290969899	117.224080267559	117.88628762541801	118.548494983278	119.21070234113699	119.87290969899701	120.53511705685601	121.19732441471601	121.859531772575	122.52173913043499	123.183946488294	123.846153846154	124.508361204013	125.170568561873	125.83277591973199	126.49498327759201	127.157190635452	127.81939799331099	128.481605351171	129.14381270902999	129.80602006689	130.46822742474902	131.130434782609	131.79264214046802	132.454849498328	133.11705685618699	133.779264214047	134.44147157190599	135.10367892976601	135.76588628762502	136.42809364548501	137.09030100334499	137.75250836120401	138.41471571906399	139.07692307692298	139.73913043478299	140.40133779264198	141.06354515050202	141.72575250836101	142.387959866221	143.05016722408001	143.71237458194	144.37458193979899	145.036789297659	145.69899665551799	146.361204013378	147.02341137123702	147.685618729097	148.34782608695701	149.010033444816	149.67224080267599	150.334448160535	150.99665551839499	151.65886287625401	152.32107023411402	152.98327759197301	153.64548494983299	154.30769230769201	154.96989966555199	155.63210702341098	156.29431438127099	156.95652173912998	157.61872909699002	158.28093645485001	158.943143812709	159.60535117056901	160.267558528428	160.92976588628798	161.591973244147	162.25418060200701	162.916387959866	163.57859531772601	164.240802675585	164.90301003344501	165.565217391304	166.22742474916399	166.889632107023	167.55183946488299	168.21404682274198	168.87625418060202	169.538461538462	170.20066889632099	170.862876254181	171.52508361203999	172.18729096989998	172.84949832775899	173.51170568561901	174.17391304347802	174.83612040133801	175.498327759197	176.16053511705701	176.822742474916	177.48494983277598	178.147157190635	178.80936454849501	179.471571906355	180.13377926421401	180.795986622074	181.45819397993301	182.120401337793	182.78260869565199	183.444816053512	184.10702341137099	184.769230769231	185.43143812709002	186.09364548495	186.75585284280899	187.418060200669	188.08026755852799	188.74247491638798	189.40468227424699	190.06688963210701	190.72909698996702	191.39130434782601	192.05351170568599	192.71571906354501	193.37792642140499	194.04013377926398	194.70234113712399	195.36454849498301	196.026755852843	196.68896321070201	197.351170568562	198.01337792642101	198.675585284281	199.33779264213999	200	1.4553865458074799	1.4730937609063901	1.4884330009062501	1.5020425830291599	1.51430945462472	1.5254984974075201	1.53580328265872	1.5453707217191699	1.5543151106980699	1.5627270200444201	1.5706792982344699	1.5782312945952099	1.58543191201808	1.5923218590153001	1.59893533846111	1.60530133171776	1.61144458726509	1.6173863904457899	1.62314516902503	1.6287369741790001	1.63417586596758	1.6394742248473999	1.6446430053889001	1.6496919444381299	1.65462973307942	1.6594641596134301	1.66420222915975	1.6688502642791401	1.6734139900851099	1.6778986066030199	1.6823088505839801	1.6866490485510901	1.69092316251849	1.6951348295563999	1.6992873961638699	1.7033839482408799	1.70742733731497	1.7114202035673201	1.7153649961133599	1.71926399091951	1.7231193066775901	1.72693291890889	1.7307066725284099	1.7344422930660499	1.73814139671262	1.74180549933478	1.7454360245829801	1.74903431119919	1.7526016196172001	1.7561391379358	1.7596479873347199	1.7631292269944501	1.76658385857337	1.77001283028893	1.7734170406441101	1.7767973418353999	1.7801545428744201	1.78348941245139	1.7868026815656399	1.79009504594553	1.79336716827764	1.79661968026281	1.7998531845151799	1.80306825631803	1.80626544524948	1.80944527668918	1.8126082532164101	1.8157548559088701	1.8188855455503199	1.8220007637548199	1.8251009340142399	1.8281864626753399	1.8312577398519001	1.8343151402770901	1.8373590241007201	1.8403897376355001	1.8434076140562801	1.8464129740556601	1.84940612645934	1.8523873688039501	1.8553569878802501	1.85831526024403	1.86126245269706	1.86419882274015	1.8671246190002	1.87004008163305	1.8729454427037799	1.87584092654587	1.8787267501006899	1.8816031232385899	1.8844702490627501	1.8873283241968299	1.8901775390576301	1.89301807811346	1.8958501201292599	1.8986738383992201	1.9014894009676799	1.9042969708390001	1.9070967061770101	1.9098887604947701	1.9126732828350299	1.9154504179421401	1.91822030642569	1.92098308491648	1.9237388862151901	1.92648783943417	1.92923007013278	1.9319657004465201	1.9346948492103799	1.9374176320766801	1.9401341616276999	1.94284454748337	1.9455488964043099	1.9482473123903701	1.95093989677503	1.9536267483157199	1.9563079632804701	1.9589836355308099	1.9616538566013599	1.96431871577608	1.96697830016148	1.9696326947568299	1.97228198252161	1.97492624444025	1.97756555958432	1.9802000051723201	1.9828296566271599	1.9854545876313401	1.98807487018016	1.9906905746328101	1.99330176976158	1.9959085227992499	1.9985108994846801	2.0011089641067499	2.0037027795467299	2.0062924073190298	2.0088779076105898	2.0114593393187499	2.0140367600879099	2.0166102263447301	2.0191797933322899	2.0217455151429	2.0243074447498901	2.0268656340382498	2.0294201338342401	2.03197099393401	2.0345182631312801	2.0370619892440298	2.03960221914038	2.0421389987635998	2.04467237315624	2.0472023864835802	2.0497290820562402	2.0522525023521001	2.0547726890375402	2.0572896829879599	2.0598035243076702	2.0623142523492102	2.0648219057320198	2.0673265223604802	2.0698281394415501	2.0723267935017402	2.0748225204035702	2.0773153553616401	2.0798053329581001	2.0822924871577499	2.0847768513225899	2.0872584582260698	2.08973734006684	2.09221352848208	2.0946870545605401	2.0971579488551102	2.0996262413950699	2.10209196169802	2.1045551387814201	2.10701580117381	2.10947397692581	2.1119296936206302	2.1143829783845201	2.1168338578967001	2.1192823583992402	2.1217285057064701	2.1241723252142899	2.1266138419091298	2.12905308037673	2.13149006481069	2.1339248190207001	2.1363573664406901	2.1387877301366598	2.1412159328143598	2.1436419968267701	2.1460659441813301	2.1484877965470899	2.1509075752615501	2.1533253013374498	2.1557409954692899	2.1581546780397298	2.1605663691258701	2.16297608850528	2.16538385566195	2.1677896897920799	2.1701936098096999	2.1725956343522199	2.1749957817857601	2.17739407021041	2.1797905174653298	2.18218514113377	2.1845779585479201	2.1869689867936901	2.18935824271533	2.1917457429199998	2.1941315037821698	2.19651554144798	2.1988978718394199	2.2012785106585402	2.2036574733913898	2.2060347753120402	2.2084104314864099	2.21078445677602	2.21315686584169	2.2155276731471298	2.2178968929624898	2.2202645393677498	2.2226306262561102	2.2249951673372999	2.2273581761407799	2.2297196660188701	2.2320796501498701	2.2344381415410499	2.2367951530315699	2.23915069729544	2.2415047868442701	2.2438574340300801	2.2462086510479802	2.2485584499388098	2.25090684259178	2.25325384074694	2.2555994559977299	2.25794369979335	2.26028658344122	2.2626281181092298	2.2649683148280899	2.2673071844935402	2.2696447378685498	2.2719809855854698	2.2743159381481299	2.2766496059339301	2.27898199919583	2.2813131280643399	2.2836430025494798	2.28597163254266	2.28829902781859	2.2906251980370498	2.2929501527447198	2.2952739013769601	2.2975964532594801	2.2999178176100998	2.30223800354034	2.3045570200570999	2.3068748760642501	2.3091915803641498	2.3115071416592698	2.3138215685536299	2.3161348695542801	2.3184470530728101	2.3207581274267199	2.3230681008408398	2.32537698144868	2.32768477729384	2.32999149633125	2.33229714642852	2.3346017353672002	2.3369052708440399	2.3392077604721999	2.3415092117824701	2.3438096322244699	2.3461090291677702	2.3484074099030701	2.35070478164333	2.3530011515248299	2.3552965266082801	2.3575909138798901	2.35988432025241	2.3621767525661301	2.3644682175899598	2.3667587220223099	2.36904827249219	2.3713368755600799	2.37362453771888	2.3759112653948899	2.3781970649486599	2.3804819426759098	2.38276590480841	2.3850489575148299	2.3873311069016201	2.3896123590137899	2.3918927198357798	2.3941721952922799	2.3964507912489501	2.3987285135132801	Micro-mesh, w = 0 (resistive limit)	2	2.6622073578595002	3.324414715719	3.9866220735784994	4.6488294314380996	5.3110367892976003	5.9732441471571001	6.6354515050167002	7.2976588628761991	7.9598662207356998	8.6220735785953	9.2842809364547989	9.9464882943142996	10.6086956521739	11.2709030100334	11.933110367892901	12.5953177257525	13.257525083612	13.919732441471501	14.581939799331099	15.2441471571906	15.906354515050101	16.568561872909697	17.230769230769198	17.892976588628699	18.555183946488199	19.2173913043478	19.8795986622073	20.541806020066801	21.204013377926398	21.866220735785898	22.528428093645399	23.190635451505003	23.852842809364503	24.515050167223997	25.177257525083601	25.839464882943101	26.501672240802602	27.163879598662202	27.826086956521699	28.4882943143812	29.1505016722408	29.812709030100301	30.474916387959802	31.137123745819398	31.799331103678899	32.461538461538403	33.123745819397897	33.785953177257504	34.448160535116997	35.110367892976498	35.772575250836105	36.434782608695599	37.0969899665551	37.7591973244147	38.421404682274201	39.083612040133701	39.745819397993301	40.408026755852795	41.070234113712303	41.732441471571903	42.394648829431397	43.056856187290904	43.719063545150497	44.381270903009998	45.043478260869499	45.705685618729099	46.3678929765886	47.0301003344481	47.692307692307601	48.354515050167194	49.016722408026702	49.678929765886195	50.341137123745803	51.003344481605303	51.665551839464797	52.327759197324404	52.989966555183898	53.652173913043406	54.314381270903006	54.976588628762499	55.638795986622	56.3010033444816	56.963210702341101	57.625418060200602	58.287625418060202	58.949832775919695	59.612040133779203	60.274247491638803	60.936454849498297	61.598662207357805	62.260869565217298	62.923076923076898	63.585284280936406	64.247491638795893	64.909698996655493	65.571906354514994	66.234113712374509	66.896321070234109	67.558528428093595	68.220735785953096	68.882943143812696	69.545150501672197	70.207357859531697	70.869565217391298	71.531772575250798	72.193979933110299	72.856187290969899	73.5183946488294	74.1806020066889	74.842809364548501	75.505016722408001	76.167224080267502	76.829431438127003	77.491638795986603	78.153846153846104	78.816053511705604	79.478260869565204	80.140468227424691	80.802675585284206	81.464882943143806	82.127090301003307	82.789297658862793	83.451505016722393	84.113712374581894	84.775919732441409	85.438127090301009	86.100334448160496	86.762541806019996	87.424749163879596	88.086956521739111	88.749163879598598	89.411371237458198	90.073578595317699	90.735785953177199	91.3979933110367	92.0602006688963	92.722408026755801	93.384615384615302	94.046822742474902	94.709030100334388	95.371237458193903	96.033444816053503	96.695652173913004	97.357859531772505	98.020066889632091	98.682274247491591	99.344481605351106	100.00668896321099	100.66889632106999	101.33110367893001	101.99331103678901	102.65551839464899	103.317725752508	103.97993311036801	104.642140468227	105.304347826087	105.966555183946	106.62876254180601	107.290969899666	107.953177257525	108.615384615385	109.277591973244	109.939799331104	110.602006688963	111.264214046823	111.92642140468199	112.588628762542	113.250836120401	113.913043478261	114.57525083611999	115.23745819398	115.89966555183901	116.56187290969899	117.224080267559	117.88628762541801	118.548494983278	119.21070234113699	119.87290969899701	120.53511705685601	121.19732441471601	121.859531772575	122.52173913043499	123.183946488294	123.846153846154	124.508361204013	125.170568561873	125.83277591973199	126.49498327759201	127.157190635452	127.81939799331099	128.481605351171	129.14381270902999	129.80602006689	130.46822742474902	131.130434782609	131.79264214046802	132.454849498328	133.11705685618699	133.779264214047	134.44147157190599	135.10367892976601	135.76588628762502	136.42809364548501	137.09030100334499	137.75250836120401	138.41471571906399	139.07692307692298	139.73913043478299	140.40133779264198	141.06354515050202	141.72575250836101	142.387959866221	143.05016722408001	143.71237458194	144.37458193979899	145.036789297659	145.69899665551799	146.361204013378	147.02341137123702	147.685618729097	148.34782608695701	149.010033444816	149.67224080267599	150.334448160535	150.99665551839499	151.65886287625401	152.32107023411402	152.98327759197301	153.64548494983299	154.30769230769201	154.96989966555199	155.63210702341098	156.29431438127099	156.95652173912998	157.61872909699002	158.28093645485001	158.943143812709	159.60535117056901	160.267558528428	160.92976588628798	161.591973244147	162.25418060200701	162.916387959866	163.57859531772601	164.240802675585	164.90301003344501	165.565217391304	166.22742474916399	166.889632107023	167.55183946488299	168.21404682274198	168.87625418060202	169.538461538462	170.20066889632099	170.862876254181	171.52508361203999	172.18729096989998	172.84949832775899	173.51170568561901	174.17391304347802	174.83612040133801	175.498327759197	176.16053511705701	176.822742474916	177.48494983277598	178.147157190635	178.80936454849501	179.471571906355	180.13377926421401	180.795986622074	181.45819397993301	182.120401337793	182.78260869565199	183.444816053512	184.10702341137099	184.769230769231	185.43143812709002	186.09364548495	186.75585284280899	187.418060200669	188.08026755852799	188.74247491638798	189.40468227424699	190.06688963210701	190.72909698996702	191.39130434782601	192.05351170568599	192.71571906354501	193.37792642140499	194.04013377926398	194.70234113712399	195.36454849498301	196.026755852843	196.68896321070201	197.351170568562	198.01337792642101	198.675585284281	199.33779264213999	200	1.5049069334490699	1.52646921211395	1.54421777219602	1.55933298428488	1.57253306216469	1.5842836562520799	1.59490191560022	1.60461265447854	1.61358058240723	1.6219297511142601	1.6297557981152999	1.63713394138565	1.64412436683208	1.65077595987971	1.6571289531020701	1.6632168451002101	1.66906781769921	1.6747058004048001	1.6801512820990101	1.6854219384965401	1.6905331232155301	1.6954982564576799	1.7003291358270101	1.7050361872400801	1.7096286692403899	1.7141148407086599	1.7185020995518201	1.72279709818535	1.7270058403106101	1.7311337625032499	1.73518580338252	1.7391664625599399	1.7430798511254	1.7469297350863	1.75071957290668	1.7544525480816799	1.7581315975140599	1.76175943632529	1.7653385796249601	1.76887136167508	1.77235995281424	1.7758063744485699	1.7792125123682201	1.78258012860894	1.7859108720452199	1.7892062878743	1.7924678261273701	1.7956968493254299	1.7988946393806799	1.80206240383101	1.80520128148341	1.8083123475321801	1.8113966182096799	1.8144550550197001	1.81748856859776	1.820498022237	1.82348423511386	1.8264479852437101	1.82939001219303	1.8323110195719401	1.8352116773279501	1.8380926238597299	1.84095446796753	1.8437977906552201	1.8466231467972301	1.8494310666824301	1.8522220574455801	1.8549966043962201	1.85775517225346	1.8604982062947399	1.86322613342555	1.8659393631766099	1.8686382886342601	1.8713232873094401	1.87399472194998	1.87665294130069	1.87929828081503	1.8819310633222499	1.8845515996531701	1.88716018922759	1.88975712060628	1.8923426720098999	1.89491711180738	1.89748069897572	1.90003368353332	1.9025763069485999	1.90510880252555	1.9076313957678199	1.91014430472275	1.91264774030659	1.91514190661219	1.91762700120034	1.9201032153756299	1.9225707344479299	1.92502973798039	1.9274804000246799	1.9299228893443601	1.93235736962703	1.9347839996859399	1.93720293365171	1.9396143211546699	1.94201830749848	1.9444150338253601	1.9468046372736101	1.94918725112768	1.95156300496125	1.9539320247738401	1.9562944331210701	1.9586503492390801	1.9609998891634299	1.9633431658426399	1.9656802892467899	1.9680113664714101	1.97033650183677	1.97265579698307	1.9749693509614501	1.9772772603212501	1.9795796191935799	1.98187651937147	1.9841680503866601	1.9864542995833701	1.9887353521889599	1.9910112913818301	1.99328219835664	1.9955481523869001	1.9978092308851201	2.0000655094606601	2.0023170619753201	2.0045639605968	2.0068062758501699	2.0090440766672999	2.0112774304346202	2.0135064030389001	2.0157310589114799	2.0179514610708802	2.0201676711637702	2.0223797495045601	2.0245877551135099	2.0267917457535201	2.0289917779656399	2.0311879071032499	2.03338018736516	2.0355686718274901	2.03775341247449	2.0399344602282801	2.04211186497766	2.0442856756058099	2.0464559400172302	2.0486227051636701	2.0507860170692398	2.0529459208547198	2.0551024607610202	2.0572556801719801	2.0594056216363299	2.0615523268890099	2.0636958368718301	2.0658361917533998	2.06797343094855	2.0701075931370299	2.07223871628171	2.0743668376462101	2.0764919938119499	2.0786142206947198	2.0807335535607598	2.0828500270423	2.0849636751527201	2.08707453130119	2.0891826283068902	2.0912879984128598	2.0933906732994201	2.0954906840971499	2.0975880613995801	2.0996828352754902	2.1017750352808	2.10386469047025	2.1059518294085802	2.1080364801815801	2.1101186704067101	2.11219842724342	2.1142757774033201	2.1163507471598799	2.1184233623580502	2.1204936484234702	2.12256163037152	2.1246273328161398	2.1266907799783099	2.1287519956944299	2.1308110034244101	2.13286782625954	2.1349224869302201	2.1369750078134002	2.1390254109399098	2.14107371800156	2.14311995035803	2.1451641290436698	2.1472062747740499	2.1492464079523801	2.1512845486757599	2.15332071674128	2.15535493165196	2.15738721262254	2.1594175785851801	2.16144604819493	2.1634726398351298	2.16549737162268	2.1675202614131299	2.16954132680574	2.1715605851483302	2.1735780535420299	2.175593748846	2.1776076876819199	2.1796198864384499	2.1816303612755901	2.1836391281288701	2.1856462027135501	2.1876516005286102	2.1896553368607301	2.1916574267881601	2.1936578851844701	2.19565672672225	2.1976539658767398	2.1996496169293098	2.2016436939709498	2.2036362109056302	2.2056271814535799	2.2076166191545399	2.2096045373708999	2.2115909492907799	2.2135758679310702	2.2155593061403702	2.2175412766018798	2.21952179183622	2.22150086420422	2.22347850590964	2.2254547290017501	2.2274295453780302	2.2294029667866302	2.2313750048288998	2.2333456709618198	2.2353149765003799	2.23728293261992	2.2392495503584402	2.2412148406188002	2.2431788141709701	2.24514148165414	2.2471028535788502	2.2490629403290798	2.2510217521642	2.2529792992210602	2.2549355915158502	2.2568906389460501	2.2588444512922798	2.2607970382201699	2.2627484092821102	2.2646985739190399	2.2666475414621599	2.2685953211346699	2.2705419220533698	2.2724873532303298	2.2744316235744799	2.2763747418931901	2.2783167168937801	2.2802575571850601	2.2821972712787999	2.2841358675911798	2.2860733544442202	2.2880097400672001	2.28994503259799	2.2918792400844401	2.2938123704856901	2.2957444316734601	2.2976754314333601	2.2996053774660701	2.3015342773886802	2.3034621387357901	2.3053889689607701	2.3073147754368799	2.3092395654584501	2.3111633462419801	2.3130861249272399	2.3150079085783699	2.3169287041849702	2.3188485186630698	2.3207673588562301	2.3226852315365298	2.3246021434055502	2.32651810109535	2.3284331111694501	2.3303471801237499	2.3322603143874399	2.3341725203239601	2.3360838042318499	2.3379941723456601	2.3399036308368002	2.3418121858143701	2.3437198433260602	2.3456266093588898	2.34753248984007	2.3494374906378099	2.3513416175620301	Micro-mesh, w = 1 (kinetic limit)	2	2.6622073578595002	3.324414715719	3.9866220735784994	4.6488294314380996	5.3110367892976003	5.9732441471571001	6.6354515050167002	7.2976588628761991	7.9598662207356998	8.6220735785953	9.2842809364547989	9.9464882943142996	10.6086956521739	11.2709030100334	11.933110367892901	12.5953177257525	13.257525083612	13.919732441471501	14.581939799331099	15.2441471571906	15.906354515050101	16.568561872909697	17.230769230769198	17.892976588628699	18.555183946488199	19.2173913043478	19.8795986622073	20.541806020066801	21.204013377926398	21.866220735785898	22.528428093645399	23.190635451505003	23.852842809364503	24.515050167223997	25.177257525083601	25.839464882943101	26.501672240802602	27.163879598662202	27.826086956521699	28.4882943143812	29.1505016722408	29.812709030100301	30.474916387959802	31.137123745819398	31.799331103678899	32.461538461538403	33.123745819397897	33.785953177257504	34.448160535116997	35.110367892976498	35.772575250836105	36.434782608695599	37.0969899665551	37.7591973244147	38.421404682274201	39.083612040133701	39.745819397993301	40.408026755852795	41.070234113712303	41.732441471571903	42.394648829431397	43.056856187290904	43.719063545150497	44.381270903009998	45.043478260869499	45.705685618729099	46.3678929765886	47.0301003344481	47.692307692307601	48.354515050167194	49.016722408026702	49.678929765886195	50.341137123745803	51.003344481605303	51.665551839464797	52.327759197324404	52.989966555183898	53.652173913043406	54.314381270903006	54.976588628762499	55.638795986622	56.3010033444816	56.963210702341101	57.625418060200602	58.287625418060202	58.949832775919695	59.612040133779203	60.274247491638803	60.936454849498297	61.598662207357805	62.260869565217298	62.923076923076898	63.585284280936406	64.247491638795893	64.909698996655493	65.571906354514994	66.234113712374509	66.896321070234109	67.558528428093595	68.220735785953096	68.882943143812696	69.545150501672197	70.207357859531697	70.869565217391298	71.531772575250798	72.193979933110299	72.856187290969899	73.5183946488294	74.1806020066889	74.842809364548501	75.505016722408001	76.167224080267502	76.829431438127003	77.491638795986603	78.153846153846104	78.816053511705604	79.478260869565204	80.140468227424691	80.802675585284206	81.464882943143806	82.127090301003307	82.789297658862793	83.451505016722393	84.113712374581894	84.775919732441409	85.438127090301009	86.100334448160496	86.762541806019996	87.424749163879596	88.086956521739111	88.749163879598598	89.411371237458198	90.073578595317699	90.735785953177199	91.3979933110367	92.0602006688963	92.722408026755801	93.384615384615302	94.046822742474902	94.709030100334388	95.371237458193903	96.033444816053503	96.695652173913004	97.357859531772505	98.020066889632091	98.682274247491591	99.344481605351106	100.00668896321099	100.66889632106999	101.33110367893001	101.99331103678901	102.65551839464899	103.317725752508	103.97993311036801	104.642140468227	105.304347826087	105.966555183946	106.62876254180601	107.290969899666	107.953177257525	108.615384615385	109.277591973244	109.939799331104	110.602006688963	111.264214046823	111.92642140468199	112.588628762542	113.250836120401	113.913043478261	114.57525083611999	115.23745819398	115.89966555183901	116.56187290969899	117.224080267559	117.88628762541801	118.548494983278	119.21070234113699	119.87290969899701	120.53511705685601	121.19732441471601	121.859531772575	122.52173913043499	123.183946488294	123.846153846154	124.508361204013	125.170568561873	125.83277591973199	126.49498327759201	127.157190635452	127.81939799331099	128.481605351171	129.14381270902999	129.80602006689	130.46822742474902	131.130434782609	131.79264214046802	132.454849498328	133.11705685618699	133.779264214047	134.44147157190599	135.10367892976601	135.76588628762502	136.42809364548501	137.09030100334499	137.75250836120401	138.41471571906399	139.07692307692298	139.73913043478299	140.40133779264198	141.06354515050202	141.72575250836101	142.387959866221	143.05016722408001	143.71237458194	144.37458193979899	145.036789297659	145.69899665551799	146.361204013378	147.02341137123702	147.685618729097	148.34782608695701	149.010033444816	149.67224080267599	150.334448160535	150.99665551839499	151.65886287625401	152.32107023411402	152.98327759197301	153.64548494983299	154.30769230769201	154.96989966555199	155.63210702341098	156.29431438127099	156.95652173912998	157.61872909699002	158.28093645485001	158.943143812709	159.60535117056901	160.267558528428	160.92976588628798	161.591973244147	162.25418060200701	162.916387959866	163.57859531772601	164.240802675585	164.90301003344501	165.565217391304	166.22742474916399	166.889632107023	167.55183946488299	168.21404682274198	168.87625418060202	169.538461538462	170.20066889632099	170.862876254181	171.52508361203999	172.18729096989998	172.84949832775899	173.51170568561901	174.17391304347802	174.83612040133801	175.498327759197	176.16053511705701	176.822742474916	177.48494983277598	178.147157190635	178.80936454849501	179.471571906355	180.13377926421401	180.795986622074	181.45819397993301	182.120401337793	182.78260869565199	183.444816053512	184.10702341137099	184.769230769231	185.43143812709002	186.09364548495	186.75585284280899	187.418060200669	188.08026755852799	188.74247491638798	189.40468227424699	190.06688963210701	190.72909698996702	191.39130434782601	192.05351170568599	192.71571906354501	193.37792642140499	194.04013377926398	194.70234113712399	195.36454849498301	196.026755852843	196.68896321070201	197.351170568562	198.01337792642101	198.675585284281	199.33779264213999	200	1.4066280522779799	1.41953314221274	1.4307576692400901	1.44089675914602	1.4502660269885399	1.4590525173886399	1.4673761055286401	1.4753183458218799	1.4829374641228501	1.49027674871987	1.49736951972371	1.50424220576719	1.5109163188685599	1.5174097611674799	1.52373771289166	1.52991325053524	1.53594778710172	1.54185139253377	1.54763303192141	1.5533007462633199	1.55886179238432	1.56432275330679	1.5696896268759799	1.5749678981008799	1.5801625990888299	1.5852783593672599	1.5903194486338801	1.59528981344913	1.60019310901069	1.60503272688084	1.6098118193423601	1.61453332091457	1.61919996745409	1.6238143131832601	1.62837874592758	1.6328955007947099	1.6373666724898901	1.6417942264322101	1.6461800088117799	1.65052575570792	1.6548331013720901	1.6591035857654799	1.6633386614299499	1.66753969976092	1.67170799674301	1.67584477820158	1.67995120461775	1.68402837554872	1.6880773336908299	1.69209906861875	1.69609452023053	1.7000645819253399	1.70401010353768	1.7079318940497199	1.7118307241011099	1.7157073283137501	1.7195624074471401	1.7233966303988699	1.7272106360627599	1.7310050350566399	1.7347804113302701	1.7385373236630099	1.7422763070599501	1.74599787405467	1.7497025159256501	1.75339070383311	1.75706288988229	1.7607195081187299	1.7643609754605301	1.7679876925722999	1.7716000446850699	1.7751984023659499	1.77878312224122	1.78235454767612	1.7859130094143201	1.7894588261799	1.7929923052444099	1.79651374296137	1.80002342527036	1.8035216281727799	1.80700861818111	1.81048465274341	1.81394998064462	1.8174048423862099	1.82084947054553	1.82428409011605	1.8277089188298301	1.83112416746318	1.8345300401265801	1.83792673453987	1.84131444229348	1.84469334909661	1.8480636350131501	1.8514254746859	1.8547790375500299	1.8581244880360599	1.8614619857633199	1.8647916857241	1.8681137384592399	1.87142829022548	1.8747354831551599	1.8780354554085299	1.8813283413192201	1.88461427153317	1.8878933731412599	1.8911657698062101	1.89443158188387	1.8976909265391499	1.9009439178570999	1.90419066694909	1.90743128205461	1.9106658686386899	1.91389452948529	1.91711736478683	1.92033447223003	1.9235459470782299	1.9267518822504199	1.9299523683970301	1.93314749397279	1.9363373453066299	1.9395220066688601	1.94270156033577	1.94587608665167	1.94904566408858	1.9522103693036501	1.9553702771944399	1.95852546095201	1.96167599211216	1.96482194060473	1.9679633748010401	1.9711003615596601	1.9742329662704901	1.9773612528972799	1.98048528401859	1.98360512086735	1.98672082336895	1.98983245017809	1.99294005871427	1.99604370519609	1.9991434446743701	2.0022393310641502	2.0053314171755701	2.0084197547437599	2.01150439445769	2.0145853859881	2.01766277801448	2.0207366182511399	2.0238069534725298	2.0268738295376298	2.02993729141359	2.0329973831986901	2.0360541481444199	2.0391076286770198	2.04215786641823	2.0452049022054402	2.04824877611125	2.0512895274623499	2.0543271948578501	2.0573618161870999	2.0603934286469299	2.0634220687583298	2.0664477723827401	2.06947057473772	2.0724905104123099	2.07550761338178	2.0785219170220701	2.08153345412375	2.0845422569055998	2.08754835702779	2.09055178560468	2.0935525732172899	2.09655074992533	2.0995463452790202	2.1025393883304599	2.1055299076447902	2.1085179313109101	2.1115034869520501	2.11448660173598	2.11746730238489	2.1204456151851101	2.1234215659965199	2.1263951802616599	2.1293664830146799	2.1323354988900101	2.1353022521308	2.13826676659715	2.14122906577412	2.1441891727795399	2.14714711037159	2.15010290095623	2.1530565665944099	2.15600812900911	2.1589576095921901	2.16190502941105	2.1648504092152101	2.1677937694425702	2.1707351302257201	2.1736745113978602	2.17661193249881	2.1795474127806602	2.1824809712134701	2.1854126264906699	2.1883423970344502	2.19127030100096	2.1941963562853899	2.19712058052695	2.2000429911137398	2.2029636051874402	2.2058824396479801	2.2087995111580501	2.2117148361474901	2.21462843081764	2.2175403111455001	2.2204504928879198	2.2233589915855401	2.22626582256679	2.2291710009516801	2.2320745416555998	2.2349764593929602	2.2378767686807999	2.24077548384227	2.2436726190101002	2.24656818812994	2.2494622049636499	2.2523546830924901	2.2552456359202901	2.2581350766765098	2.2610230184192499	2.26390947403819	2.26679445625749	2.2696779776385698	2.2725600505829102	2.2754406873347501	2.27831989998369	2.2811977004673198	2.2840741005737701	2.2869491119441299	2.2898227460749601	2.2926950143205902	2.2955659278955398	2.2984354978767301	2.3013037352057601	2.3041706506910899	2.3070362550102099	2.3099005587116901	2.3127635722173401	2.3156253058241201	2.3184857697062098	2.3213449739169301	2.32420292839062	2.3270596429445298	2.3299151272806502	2.3327693909875098	2.3356224435419399	2.3384742943107799	2.3413249525525801	2.3441744274192899	2.3470227279578602	2.3498698631118402	2.3527158417229601	2.3555606725326599	2.3584043641836199	2.3612469252212098	2.3640883640949601	2.3669286891599901	2.3697679086784098	2.3726060308207	2.3754430636670398	2.3782790152086402	2.3811138933490699	2.3839477059054799	2.3867804606099301	2.3896121651105502	2.39244282697278	2.3952724536805601	2.39810105263749	2.4009286311679801	2.4037551965183601	2.4065807558580099	2.4094053162804099	2.4122288848042701	2.4150514683744899	2.4178730738632499	2.42069370807104	2.4235133777275601	2.4263320894928202	2.42914984995801	2.4319666656464598	2.4347825430146099	2.4375974884528699	2.4404115082865498	2.4432246087767302	2.44603679612112	2.4488480764549299	2.4516584558516801	2.4544679403240499	2.4572765358246702	2.46008424824696	2.46289108342582	2.4656970471385198	Woven, w = 0	2	2.6622073578595002	3.324414715719	3.9866220735784994	4.6488294314380996	5.3110367892976003	5.9732441471571001	6.6354515050167002	7.2976588628761991	7.9598662207356998	8.6220735785953	9.2842809364547989	9.9464882943142996	10.6086956521739	11.2709030100334	11.933110367892901	12.5953177257525	13.257525083612	13.919732441471501	14.581939799331099	15.2441471571906	15.906354515050101	16.568561872909697	17.230769230769198	17.892976588628699	18.555183946488199	19.2173913043478	19.8795986622073	20.541806020066801	21.204013377926398	21.866220735785898	22.528428093645399	23.190635451505003	23.852842809364503	24.515050167223997	25.177257525083601	25.839464882943101	26.501672240802602	27.163879598662202	27.826086956521699	28.4882943143812	29.1505016722408	29.812709030100301	30.474916387959802	31.137123745819398	31.799331103678899	32.461538461538403	33.123745819397897	33.785953177257504	34.448160535116997	35.110367892976498	35.772575250836105	36.434782608695599	37.0969899665551	37.7591973244147	38.421404682274201	39.083612040133701	39.745819397993301	40.408026755852795	41.070234113712303	41.732441471571903	42.394648829431397	43.056856187290904	43.719063545150497	44.381270903009998	45.043478260869499	45.705685618729099	46.3678929765886	47.0301003344481	47.692307692307601	48.354515050167194	49.016722408026702	49.678929765886195	50.341137123745803	51.003344481605303	51.665551839464797	52.327759197324404	52.989966555183898	53.652173913043406	54.314381270903006	54.976588628762499	55.638795986622	56.3010033444816	56.963210702341101	57.625418060200602	58.287625418060202	58.949832775919695	59.612040133779203	60.274247491638803	60.936454849498297	61.598662207357805	62.260869565217298	62.923076923076898	63.585284280936406	64.247491638795893	64.909698996655493	65.571906354514994	66.234113712374509	66.896321070234109	67.558528428093595	68.220735785953096	68.882943143812696	69.545150501672197	70.207357859531697	70.869565217391298	71.531772575250798	72.193979933110299	72.856187290969899	73.5183946488294	74.1806020066889	74.842809364548501	75.505016722408001	76.167224080267502	76.829431438127003	77.491638795986603	78.153846153846104	78.816053511705604	79.478260869565204	80.140468227424691	80.802675585284206	81.464882943143806	82.127090301003307	82.789297658862793	83.451505016722393	84.113712374581894	84.775919732441409	85.438127090301009	86.100334448160496	86.762541806019996	87.424749163879596	88.086956521739111	88.749163879598598	89.411371237458198	90.073578595317699	90.735785953177199	91.3979933110367	92.0602006688963	92.722408026755801	93.384615384615302	94.046822742474902	94.709030100334388	95.371237458193903	96.033444816053503	96.695652173913004	97.357859531772505	98.020066889632091	98.682274247491591	99.344481605351106	100.00668896321099	100.66889632106999	101.33110367893001	101.99331103678901	102.65551839464899	103.317725752508	103.97993311036801	104.642140468227	105.304347826087	105.966555183946	106.62876254180601	107.290969899666	107.953177257525	108.615384615385	109.277591973244	109.939799331104	110.602006688963	111.264214046823	111.92642140468199	112.588628762542	113.250836120401	113.913043478261	114.57525083611999	115.23745819398	115.89966555183901	116.56187290969899	117.224080267559	117.88628762541801	118.548494983278	119.21070234113699	119.87290969899701	120.53511705685601	121.19732441471601	121.859531772575	122.52173913043499	123.183946488294	123.846153846154	124.508361204013	125.170568561873	125.83277591973199	126.49498327759201	127.157190635452	127.81939799331099	128.481605351171	129.14381270902999	129.80602006689	130.46822742474902	131.130434782609	131.79264214046802	132.454849498328	133.11705685618699	133.779264214047	134.44147157190599	135.10367892976601	135.76588628762502	136.42809364548501	137.09030100334499	137.75250836120401	138.41471571906399	139.07692307692298	139.73913043478299	140.40133779264198	141.06354515050202	141.72575250836101	142.387959866221	143.05016722408001	143.71237458194	144.37458193979899	145.036789297659	145.69899665551799	146.361204013378	147.02341137123702	147.685618729097	148.34782608695701	149.010033444816	149.67224080267599	150.334448160535	150.99665551839499	151.65886287625401	152.32107023411402	152.98327759197301	153.64548494983299	154.30769230769201	154.96989966555199	155.63210702341098	156.29431438127099	156.95652173912998	157.61872909699002	158.28093645485001	158.943143812709	159.60535117056901	160.267558528428	160.92976588628798	161.591973244147	162.25418060200701	162.916387959866	163.57859531772601	164.240802675585	164.90301003344501	165.565217391304	166.22742474916399	166.889632107023	167.55183946488299	168.21404682274198	168.87625418060202	169.538461538462	170.20066889632099	170.862876254181	171.52508361203999	172.18729096989998	172.84949832775899	173.51170568561901	174.17391304347802	174.83612040133801	175.498327759197	176.16053511705701	176.822742474916	177.48494983277598	178.147157190635	178.80936454849501	179.471571906355	180.13377926421401	180.795986622074	181.45819397993301	182.120401337793	182.78260869565199	183.444816053512	184.10702341137099	184.769230769231	185.43143812709002	186.09364548495	186.75585284280899	187.418060200669	188.08026755852799	188.74247491638798	189.40468227424699	190.06688963210701	190.72909698996702	191.39130434782601	192.05351170568599	192.71571906354501	193.37792642140499	194.04013377926398	194.70234113712399	195.36454849498301	196.026755852843	196.68896321070201	197.351170568562	198.01337792642101	198.675585284281	199.33779264213999	200	1.50763137312076	1.5300957237839601	1.5487463558643499	1.5647636399515299	1.5788657898296601	1.5915184559153699	1.6030387872618199	1.61365159813847	1.62352159806548	1.63277283877083	1.64150095777018	1.6497811730388501	1.6576736704836099	1.6652273355295599	1.6724824007502299	1.67947236474669	1.6862254093440101	1.6927654640479199	1.6991130177404401	1.7052857461363	1.7112990028535999	1.7171662080940699	1.72289915946172	1.72850828287311	1.7340028368717399	1.7393910803383299	1.74468041117981	1.74987748181166	1.7549882959352301	1.7600182901262	1.7649724030037901	1.7698551341795301	1.7746705947433099	1.7794225507025201	1.78411446052123	1.7887495076945401	1.79333062912524	1.79786053993479	1.8023417552327801	1.8067766092812201	1.8111672724187	1.8155157660513499	1.81982397596932	1.8240936642083501	1.8283264796429599	1.83252396747035	1.83668757772174	1.84081867291812	1.8449185349716899	1.8489883714203501	1.85302932107106	1.85704245911815	1.86102880179397	1.8649893106023101	1.86892489617869	1.8728364218162501	1.8767247066914301	1.8805905288195901	1.8844346277672299	1.88825770714446	1.8920604368987901	1.8958434554288901	1.8996073715350199	1.9033527662210199	1.90708019436135	1.91079018624487	1.9144832490063399	1.9181598679553	1.9218205078108599	1.92546561385046	1.92909561297959	1.9327109147289701	1.9363119121849299	1.9398989828584301	1.9434724894972999	1.9470327808463199	1.9505801923589801	1.9541150468645201	1.95763765519376	1.9611483167665	1.9646473201435	1.96813494354545	1.97161145534124	1.9750771145079	1.97853217106382	1.98197686647742	1.98541143405269	1.9888360992932901	1.9922510802465301	1.99565658782869	1.9990528261326099	2.0024399927190801	2.0058182788926899	2.0091878699633101	2.0125489454940899	2.0159016795367002	2.0192462408547001	2.0225827931356801	2.0259114951929198	2.0292325011569998	2.0325459606582799	2.0358520190004099	2.0391508173256101	2.0424424927721798	2.0457271786245599	2.0490050044564598	2.0522760962673701	2.0555405766129198	2.0587985647292499	2.0620501766519101	2.0652955253294398	2.06853472073192	2.0717678699548498	2.0749950773185302	2.0782164444631501	2.0814320704398499	2.08464205179797	2.0878464826686201	2.0910454548448199	2.0942390578583399	2.0974273790533702	2.1006105036572702	2.1037885148484601	2.1069614938216001	2.1101295198501702	2.1132926703467101	2.1164510209205698	2.11960464543355	2.12275361605335	2.1258980033050299	2.1290378761204898	2.1321733018861302	2.13530434648872	2.1384310743596302	2.1415535485173498	2.1446718306085599	2.1477859809476598	2.1508960585549302	2.1540021211932601	2.1571042254037001	2.1602024265396298	2.16329677879986	2.1663873352605099	2.1694741479058299	2.1725572676579401	2.1756367444056299	2.1787126270321	2.18178496344184	2.1848538005866001	2.1879191844904899	2.1909811602742901	2.1940397721789102	2.1970950635881898	2.2001470770508602	2.2031958543018599	2.2062414362829998	2.2092838631628902	2.2123231743563601	2.2153594085431498	2.2183926036861599	2.2214227970489802	2.2244500252130299	2.2274743240941199	2.2304957289584801	2.2335142744383401	2.2365299945470798	2.2395429226938699	2.2425530916978902	2.24556053380218	2.24856528068706	2.2515673634831002	2.2545668127838598	2.2575636586580798	2.2605579306617201	2.26354965784948	2.2665388687861299	2.2695255915574499	2.2725098537809001	2.2754916826159302	2.2784711047741499	2.2814481465290299	2.2844228337255199	2.2873951917892499	2.2903652457356301	2.2933330201785602	2.29629853933905	2.2992618270534901	2.3022229067817901	2.3051818016152401	2.30813853428424	2.3110931271657398	2.31404560229057	2.3169959813505301	2.3199442857053199	2.3228905363892798	2.3258347541179898	2.3287769592946401	2.3317171720163401	2.3346554120801701	2.3375916989891699	2.34052605195807	2.3434584899190298	2.3463890315270999	2.3493176951656198	2.3522444989514799	2.3551694607402598	2.35809259813119	2.3610139284720901	2.3639334688641198	2.36685123616641	2.3697672470006399	2.3726815177554998	2.3755940645909499	2.3785049034425501	2.3814140500255498	2.38432151983893	2.3872273281693701	2.3901314900951198	2.39303402048975	2.39593493402585	2.3988342451786502	2.4017319682295399	2.4046281172695001	2.4075227062025002	2.4104157487487701	2.4133072584480502	2.4161972486627299	2.4190857325809301	2.42197272321954	2.4248582334271598	2.42774227588699	2.4306248631196499	2.43350600748597	2.4363857211897	2.43926401628014	2.44214090465473	2.4450163980616502	2.44789050810224	2.4507632462334801	2.4536346237703599	2.4565046518882201	2.45937334162506	2.4622407038837402	2.46510674943422	2.4679714889157101	2.4708349328387502	2.4736970915872898	2.4765579754207399	2.4794175944759198	2.4822759587690202	2.4851330781975398	2.4879889625420999	2.4908436214682999	2.4936970645285599	2.4965493011638098	2.4994003407052499	2.50225019237608	2.5050988652930899	2.50794636846837	2.5107927108108501	2.5136379011278698	2.5164819481267799	2.51932486041638	2.52216664650844	2.5250073148191401	2.5278468736705002	2.5306853312917998	2.5335226958209098	2.5363589753056801	2.5391941777052498	2.54202831089134	2.5448613826495499	2.5476934006805898	2.5505243726015201	2.5533543059469501	2.55618320817024	2.55901108664467	2.5618379486645599	2.56466380144641	2.5674886521299798	2.5703125077794402	2.57313537538435	2.5759572618607698	2.5787781740522502	2.5815981187308701	2.5844171025982101	2.5872351322863398	2.5900522143587601	2.5928683553113698	2.59568356157338	2.5984978395082199	2.6013111954144299	2.6041236355265598	2.6069351660160098	2.6097457929919101	2.6125555225019101	2.6153643605330599	2.61817231301257	2.6209793858086199	2.6237855847311602	Woven, w = 1	2	2.6622073578595002	3.324414715719	3.9866220735784994	4.6488294314380996	5.3110367892976003	5.9732441471571001	6.6354515050167002	7.2976588628761991	7.9598662207356998	8.6220735785953	9.2842809364547989	9.9464882943142996	10.6086956521739	11.2709030100334	11.933110367892901	12.5953177257525	13.257525083612	13.919732441471501	14.581939799331099	15.2441471571906	15.906354515050101	16.568561872909697	17.230769230769198	17.892976588628699	18.555183946488199	19.2173913043478	19.8795986622073	20.541806020066801	21.204013377926398	21.866220735785898	22.528428093645399	23.190635451505003	23.852842809364503	24.515050167223997	25.177257525083601	25.839464882943101	26.501672240802602	27.163879598662202	27.826086956521699	28.4882943143812	29.1505016722408	29.812709030100301	30.474916387959802	31.137123745819398	31.799331103678899	32.461538461538403	33.123745819397897	33.785953177257504	34.448160535116997	35.110367892976498	35.772575250836105	36.434782608695599	37.0969899665551	37.7591973244147	38.421404682274201	39.083612040133701	39.745819397993301	40.408026755852795	41.070234113712303	41.732441471571903	42.394648829431397	43.056856187290904	43.719063545150497	44.381270903009998	45.043478260869499	45.705685618729099	46.3678929765886	47.0301003344481	47.692307692307601	48.354515050167194	49.016722408026702	49.678929765886195	50.341137123745803	51.003344481605303	51.665551839464797	52.327759197324404	52.989966555183898	53.652173913043406	54.314381270903006	54.976588628762499	55.638795986622	56.3010033444816	56.963210702341101	57.625418060200602	58.287625418060202	58.949832775919695	59.612040133779203	60.274247491638803	60.936454849498297	61.598662207357805	62.260869565217298	62.923076923076898	63.585284280936406	64.247491638795893	64.909698996655493	65.571906354514994	66.234113712374509	66.896321070234109	67.558528428093595	68.220735785953096	68.882943143812696	69.545150501672197	70.207357859531697	70.869565217391298	71.531772575250798	72.193979933110299	72.856187290969899	73.5183946488294	74.1806020066889	74.842809364548501	75.505016722408001	76.167224080267502	76.829431438127003	77.491638795986603	78.153846153846104	78.816053511705604	79.478260869565204	80.140468227424691	80.802675585284206	81.464882943143806	82.127090301003307	82.789297658862793	83.451505016722393	84.113712374581894	84.775919732441409	85.438127090301009	86.100334448160496	86.762541806019996	87.424749163879596	88.086956521739111	88.749163879598598	89.411371237458198	90.073578595317699	90.735785953177199	91.3979933110367	92.0602006688963	92.722408026755801	93.384615384615302	94.046822742474902	94.709030100334388	95.371237458193903	96.033444816053503	96.695652173913004	97.357859531772505	98.020066889632091	98.682274247491591	99.344481605351106	100.00668896321099	100.66889632106999	101.33110367893001	101.99331103678901	102.65551839464899	103.317725752508	103.97993311036801	104.642140468227	105.304347826087	105.966555183946	106.62876254180601	107.290969899666	107.953177257525	108.615384615385	109.277591973244	109.939799331104	110.602006688963	111.264214046823	111.92642140468199	112.588628762542	113.250836120401	113.913043478261	114.57525083611999	115.23745819398	115.89966555183901	116.56187290969899	117.224080267559	117.88628762541801	118.548494983278	119.21070234113699	119.87290969899701	120.53511705685601	121.19732441471601	121.859531772575	122.52173913043499	123.183946488294	123.846153846154	124.508361204013	125.170568561873	125.83277591973199	126.49498327759201	127.157190635452	127.81939799331099	128.481605351171	129.14381270902999	129.80602006689	130.46822742474902	131.130434782609	131.79264214046802	132.454849498328	133.11705685618699	133.779264214047	134.44147157190599	135.10367892976601	135.76588628762502	136.42809364548501	137.09030100334499	137.75250836120401	138.41471571906399	139.07692307692298	139.73913043478299	140.40133779264198	141.06354515050202	141.72575250836101	142.387959866221	143.05016722408001	143.71237458194	144.37458193979899	145.036789297659	145.69899665551799	146.361204013378	147.02341137123702	147.685618729097	148.34782608695701	149.010033444816	149.67224080267599	150.334448160535	150.99665551839499	151.65886287625401	152.32107023411402	152.98327759197301	153.64548494983299	154.30769230769201	154.96989966555199	155.63210702341098	156.29431438127099	156.95652173912998	157.61872909699002	158.28093645485001	158.943143812709	159.60535117056901	160.267558528428	160.92976588628798	161.591973244147	162.25418060200701	162.916387959866	163.57859531772601	164.240802675585	164.90301003344501	165.565217391304	166.22742474916399	166.889632107023	167.55183946488299	168.21404682274198	168.87625418060202	169.538461538462	170.20066889632099	170.862876254181	171.52508361203999	172.18729096989998	172.84949832775899	173.51170568561901	174.17391304347802	174.83612040133801	175.498327759197	176.16053511705701	176.822742474916	177.48494983277598	178.147157190635	178.80936454849501	179.471571906355	180.13377926421401	180.795986622074	181.45819397993301	182.120401337793	182.78260869565199	183.444816053512	184.10702341137099	184.769230769231	185.43143812709002	186.09364548495	186.75585284280899	187.418060200669	188.08026755852799	188.74247491638798	189.40468227424699	190.06688963210701	190.72909698996702	191.39130434782601	192.05351170568599	192.71571906354501	193.37792642140499	194.04013377926398	194.70234113712399	195.36454849498301	196.026755852843	196.68896321070201	197.351170568562	198.01337792642101	198.675585284281	199.33779264213999	200	1.50763137312076	1.5300957237839601	1.5487463558643499	1.5647636399515299	1.5788657898296601	1.5915184559153699	1.6030387872618199	1.61365159813847	1.62352159806548	1.63277283877083	1.64150095777018	1.6497811730388501	1.6576736704836099	1.6652273355295599	1.6724824007502299	1.67947236474669	1.6862254093440101	1.6927654640479199	1.6991130177404401	1.7052857461363	1.7112990028535999	1.7171662080940699	1.72289915946172	1.72850828287311	1.7340028368717399	1.7393910803383299	1.74468041117981	1.74987748181166	1.7549882959352301	1.7600182901262	1.7649724030037901	1.7698551341795301	1.7746705947433099	1.7794225507025201	1.78411446052123	1.7887495076945401	1.79333062912524	1.79786053993479	1.8023417552327801	1.8067766092812201	1.8111672724187	1.8155157660513499	1.81982397596932	1.8240936642083501	1.8283264796429599	1.83252396747035	1.83668757772174	1.84081867291812	1.8449185349716899	1.8489883714203501	1.85302932107106	1.85704245911815	1.86102880179397	1.8649893106023101	1.86892489617869	1.8728364218162501	1.8767247066914301	1.8805905288195901	1.8844346277672299	1.88825770714446	1.8920604368987901	1.8958434554288901	1.8996073715350199	1.9033527662210199	1.90708019436135	1.91079018624487	1.9144832490063399	1.9181598679553	1.9218205078108599	1.92546561385046	1.92909561297959	1.9327109147289701	1.9363119121849299	1.9398989828584301	1.9434724894972999	1.9470327808463199	1.9505801923589801	1.9541150468645201	1.95763765519376	1.9611483167665	1.9646473201435	1.96813494354545	1.97161145534124	1.9750771145079	1.9785321710638299	1.98197686647742	1.98541143405269	1.9888360992932901	1.9922510802465301	1.99565658782869	1.9990528261326099	2.0024399927190801	2.0058182788926899	2.0091878699633101	2.0125489454940899	2.0159016795367002	2.0192462408547001	2.0225827931356801	2.0259114951929198	2.0292325011569998	2.0325459606582799	2.0358520190004099	2.0391508173256101	2.0424424927721798	2.0457271786245599	2.0490050044564598	2.0522760962673701	2.0555405766129198	2.0587985647292499	2.0620501766519101	2.0652955253294398	2.06853472073192	2.0717678699548498	2.0749950773185302	2.0782164444631501	2.0814320704398499	2.08464205179797	2.0878464826686201	2.0910454548448199	2.0942390578583399	2.0974273790533702	2.1006105036572702	2.1037885148484601	2.1069614938216001	2.1101295198501702	2.1132926703467101	2.1164510209205698	2.11960464543355	2.12275361605335	2.1258980033050299	2.1290378761204898	2.1321733018861302	2.13530434648872	2.1384310743596302	2.1415535485173498	2.1446718306085599	2.1477859809476598	2.1508960585549302	2.1540021211932601	2.1571042254037001	2.1602024265396298	2.16329677879986	2.1663873352605099	2.1694741479058299	2.1725572676579401	2.1756367444056299	2.1787126270321	2.18178496344184	2.1848538005866001	2.1879191844904899	2.1909811602742901	2.1940397721789102	2.1970950635881898	2.2001470770508602	2.2031958543018599	2.2062414362829998	2.2092838631628902	2.2123231743563601	2.2153594085431498	2.2183926036861599	2.2214227970489802	2.2244500252130299	2.2274743240941199	2.2304957289584801	2.2335142744383401	2.2365299945470798	2.2395429226938699	2.2425530916978902	2.24556053380218	2.24856528068706	2.2515673634831002	2.2545668127838598	2.2575636586580798	2.2605579306617201	2.26354965784948	2.2665388687861299	2.2695255915574601	2.2725098537809001	2.2754916826159302	2.2784711047741499	2.2814481465290299	2.2844228337255199	2.2873951917892499	2.2903652457356301	2.2933330201785602	2.29629853933905	2.2992618270534901	2.3022229067817901	2.3051818016152401	2.30813853428424	2.3110931271657398	2.31404560229057	2.3169959813505301	2.3199442857053199	2.3228905363892798	2.3258347541179898	2.3287769592946401	2.3317171720163401	2.3346554120801701	2.3375916989891699	2.34052605195807	2.3434584899190298	2.3463890315270999	2.3493176951656198	2.3522444989514799	2.3551694607402598	2.35809259813119	2.3610139284720901	2.3639334688641198	2.36685123616641	2.3697672470006399	2.3726815177554998	2.3755940645909499	2.3785049034425501	2.3814140500255498	2.38432151983893	2.3872273281693701	2.3901314900951198	2.39303402048975	2.39593493402585	2.3988342451786502	2.4017319682295399	2.4046281172695001	2.4075227062025002	2.4104157487487701	2.4133072584480502	2.4161972486627299	2.4190857325809301	2.42197272321954	2.4248582334271598	2.42774227588699	2.4306248631196499	2.43350600748597	2.4363857211897	2.43926401628014	2.44214090465473	2.4450163980616502	2.44789050810224	2.4507632462334801	2.4536346237703599	2.4565046518882201	2.45937334162506	2.4622407038837402	2.46510674943422	2.4679714889157101	2.4708349328387502	2.4736970915872898	2.4765579754207399	2.4794175944759198	2.4822759587690202	2.4851330781975398	2.4879889625420999	2.4908436214682999	2.4936970645285599	2.4965493011638098	2.4994003407052499	2.50225019237608	2.5050988652930899	2.50794636846837	2.5107927108108501	2.5136379011278698	2.5164819481267799	2.51932486041638	2.52216664650844	2.5250073148191401	2.5278468736705002	2.5306853312917998	2.5335226958209098	2.5363589753056801	2.5391941777052498	2.54202831089134	2.5448613826495499	2.5476934006805898	2.5505243726015201	2.5533543059469501	2.55618320817024	2.55901108664467	2.5618379486645599	2.56466380144641	2.5674886521299798	2.5703125077794402	2.57313537538435	2.5759572618607698	2.5787781740522502	2.5815981187308701	2.5844171025982101	2.5872351322863398	2.5900522143587601	2.5928683553113698	2.59568356157338	2.5984978395082199	2.6013111954144299	2.6041236355265598	2.6069351660160098	2.6097457929919101	2.6125555225019101	2.6153643605330599	2.61817231301257	2.6209793858086199	2.6237855847311602	Micro-mesh, measured	116	2.1	Woven mesh, measured	82	2.1	Current density (mA cm⁻²)
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