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The voltage of an alkaline electrolyte-based battery is limited by the narrow electrochemical stability window of water. As an alternative to water, protic ionic liquid (IL)-based electrolytes have shown excellent conducting properties as well as a wide electrochemical stability window, and can therefore be implemented in protonic batteries. In this work, we present the physicochemical properties of different ILs that have been selected for their potential use in protonic batteries; namely, one aprotic IL (1-ethyl-3-methylimidazolium acetate [EMIM][Ac]) mixed with acetic acid (Ac.A) as proton donor, two protic ILs, the pyrrolidinium formate [Pyrr][F] and the pyrrolidinium acetate [Pyrr][Ac] and mixtures with their parent acid or base.

The electrochemical properties of an AB5-type compound as negative electrode in a half-cell configuration using these ILs as electrolyte are then reported. A discharge capacity of 221 mAh•g -1 was attained at C/40 regime with low charge/discharge overpotential. Moreover, stable cycling performance was obtained by using [Pyrr][Ac] as IL, with an electroactivity window of 2.2 V enlarged compared to the one of KOH.

Introduction

Aqueous batteries such as alkaline Nickel-Metal Hydride (Ni-MH) batteries, are widely used in emergency lighting, electric tools, household appliances, toys, etc. They are also being exploited to manage energy stationary storage in intermittent renewable energy production (photovoltaic and wind power) and for mobility in most of the hybrid electric vehicles (Toyota, Honda, Ford, etc.) as well heavy-duty vehicles such as buses, trucks and urban trams [START_REF] Ouyang | Progress of hydrogen storage alloys for Ni-MH rechargeable power batteries in electric vehicles: A review[END_REF][START_REF] Kharbachi | Exploits, advances and challenges benefiting beyond Li-ion battery technologies[END_REF].

These aqueous batteries guarantee high safety due to their non-flammability and their reliability in both mobile and stationary applications. They have affordable cost, great robustness, high volumetric energy densityalthough reduced by the electrochemical window of water, and long service life, mainly limited by corrosion phenomena of the electrodes in a highly concentrated alkaline environment [START_REF] Charbonnier | Relationship between H2 sorption properties and aqueous corrosion mechanisms in A2Ni7 hydride forming alloys (A = Y, Gd or Sm)[END_REF]. A way to improve these batteries is therefore to get rid of the aqueous electrolyte to extend the electrochemical window (EW) in order to improve operating voltage and minimize corrosion processes. Ionic liquids (ILs) are molten salts at room temperature with high thermal stability and relatively high ionic conductivity. Typically, they consist of an organic cation (e.g. alkylpyrrolidinium, alkylpyridinium, alkylammonium, alkylimidazolium, etc.) and an inorganic anion (such as halide, tetrafluoroborate, hexafluorophosphate, nitrate, sulfonate, etc.) or organic anion (e.g. carboxylate, alkylsulfonate, etc.) [START_REF] Stettner | Protic ionic liquids in energy storage devices: past, present and future perspective[END_REF]. One of the main advantages of ILs is that their physical and chemical properties can be tuned by mixing them with other compounds [START_REF] Segade | Surface and bulk characterisation of mixtures containing alkylammonium nitrates and water or ethanol: Experimental and simulated properties at 298.15K[END_REF]. The use of ILs in organic chemistry, pharmacology as well as in electrochemistry has been widely explored [START_REF] Greaves | Protic Ionic Liquids: Evolving Structure-Property Relationships and Expanding Applications[END_REF][START_REF] Liu | Ionic liquids for electrochemical energy storage devices applications[END_REF][START_REF] Stettner | Mixtures of glyme and aprotic-protic ionic liquids as electrolytes for energy storage devices[END_REF][START_REF] Stettner | Water in Protic Ionic Liquids: Properties and Use of a New Class of Electrolytes for Energy-Storage Devices[END_REF]. Generally, they can be divided in two families: (i) aprotic and (ii) protic ionic liquids [START_REF] Watanabe | Application of Ionic Liquids to Energy Storage and Conversion Materials and Devices[END_REF].

Concerning energy storage, recent works have mainly focused on aprotic ILs as electrolytes for Li-ion batteries with the aim to overcome the flammability of conventional organic electrolytes and increase their electrochemical stability window. Although the performances are very promising, both the price and the viscosity of these aprotic ILs remain limiting factors for their practical use [START_REF] Balducci | Ionic Liquids in Lithium-Ion Batteries[END_REF][START_REF] Eftekhari | Different roles of ionic liquids in lithium batteries[END_REF]. Conversely, protic ILs are less expensive, and possess ionic conductivities higher than 1 mS•cm -1 . They have been used as a solvent for the synthesis of nanostructured matrix electrodes [START_REF] Shahzad | Ionic Liquids as Environmentally Benign Electrolytes for High-Performance Supercapacitors[END_REF] and as an electrolyte in supercapacitors or Li-ion batteries [START_REF] Menne | Protic ionic liquids as electrolytes for lithium-ion batteries[END_REF], the latter being currently under development. They can also be mixed with an acid or a related base to adjust the pH and thus optimize their interaction with positive and negative electrodes. The synthesis of these two protic ILs was performed by mixing Pyrr with a small quantity of water in a thermostatically controlled cell at -10 °C. Then, a molar equivalent of formic or acetic acid was added dropwise in the cooled pyrrolidine under stirring. The synthesis was carried out at a temperature between -10 °C and 5 °C in order to avoid any possible side reaction. After adding the acid, the solution was kept at low temperature under stirring for 24 h and then freeze-dried with a lyophilization machine (Operon FDU8606) to remove water.

The synthesis of the ILs has been confirmed using ATR-FTIR spectroscopy (Figure S1a) and 1 Hand 13 C-NMR spectroscopy (Figure S1b). The residual amount of water in the two freshly prepared and freeze-dried ILs was titrated using a Karl Fisher coulometer (C20, Mettler Toledo). The water content of ILs varies depending on the synthesis between 0.5 and 5 wt.%.

Commercial aprotic IL, 1-ethyl-3-methylimidazolium acetate [EMIM][Ac], was purchased (Sigma Aldrich, purity ≥ 98 %) in order to compare with the results of Meng et al. [START_REF] Meng | Ionic Liquid-Based Non-Aqueous Electrolytes for Nickel/Metal Hydride Batteries[END_REF].

Electrochemistry and physicochemical analyses

Density measurements were performed using a vibrating-tube densimeter DMA 5000 M (Anton Paar) within the temperature range of 293 to 333 K. The apparatus was calibrated using the extended procedure with dry air and degassed ultra-pure water. All reported density data were corrected for the viscosity effect using the internal calibration of the densimeter.

The sample was transferred to a syringe and injected into the densimeter. These measurements were performed with an uncertainty of less than ±0.05 kg•m -3 , whereas repeatability was estimated to be ±0.005 kg•m -3 . The temperature was measured with an uncertainty of ±0.005 K and a resolution of ±0.001 K.

The viscosity was measured using a rolling-ball viscosimeter (Anton Paar -Lovis 2000M/ME) that is based on the concept of a falling ball inside a capillary of known diameter. The apparatus can be operated within a wide range of temperatures and angles. The measurements were performed with an uncertainty of less than 0.5%. The temperature of the capillary is controlled by a Peltier device within a precision of ±10 -3 K. A capillary tube of diameter 1.8 mm was used, allowing typically viscosity measurements between 13 to 300 mPa•s.

Ionic conductivity was measured using a CDM 230 Conductivity Meter (MeterLab, Radiometer analytical). The conductivity cell (Radiometer Analytical CDC741T-6) was equipped with a temperature sensor (2-pole Pt sensor, K = 1.0 cm -1 , glass body). The experimental cell was calibrated with standard 0.1 mol•L -1 KCl solution prior to use. The measurements were performed with an uncertainty of 1%, and the temperature of the samples was controlled using cryothermostat polystat with thermal stability of ±0.03 K.

The electroactivity window measurements were performed with a deaerated three-electrode cell using a GAMRY REF600 potentiostat. A homemade gold microelectrode of 200 μm in diameter was used as working electrode and a platinum grid of 1 × 1 cm 2 was used as counter electrode.

The reference electrode was based on an Ag/AgNO3 electrode in a double junction compartment. It consisted of a silver wire immersed in a first junction containing a saturated solution of silver nitrate (AgNO3) in each studied IL, with a sintered glass at the bottom. A second junction containing pure IL was used to prevent the working solution in the main electrochemical compartment from any contamination of ions (Ag + and NO3 -) coming from the first junction containing the reference electrode. Before electrochemical measurements, the working electrode was carefully cleaned by electrochemical cycling in a 0.1 mol•L -1 sulfuric acid aqueous solution by sweeping the potential between -1 and 1.3 V/SCE at 100 mV•s -1 for 10 min.

Galvanostatic cycling with potential limitation (GCPL) experiment have been performed in a deaerated three electrode cell, using a Biologic VMP3 Multi Potentiostat. The counter electrode was a platinum grid, the reference electrode was an Ag/AgNO3 electrode in IL with a double junction as described above. The working electrode was a composite electrode made of 90 wt.% of the industrial AB5-compound as active material, 5 wt.% of carbon black to serve as electronic conductor and 5 wt.% of PTFE as binder. The composite is spread out in a sheet of 250 µm in thickness. The resulting tape is dried under vacuum overnight, then cut in two rectangles of 4 x 10 mm 2 . Those rectangles are pressed on both sides of a nickel grid as the current collector, to form the negative electrode. The mass loading is around 100 mg•cm -².

To serve as a benchmark, all the electrochemical experiments have also been carried out in a 8.7 mol L -1 KOH solution. In this case, a Hg/HgO reference electrode was used.

X-ray diffraction (XRD) was performed using a Bruker D8 ADVANCE diffractometer with Cu-Kα radiation, in a 2-range from 10 to 110° with a step size of 0.02°. 1 for values at room temperature and in Supplementary material Figure S2 and Table S1. The density depends on the nature of the anion and the cation composing the IL. For the same cation (Pyrr + ), when the acetate ion is replaced by the formate anion, the density decreases.

It should be noted that [Emim][Ac], which is an aprotic IL, mixed with Ac.A has the highest density. From the dependence of density on temperature, the coefficient of thermal expansion, , was also determined and is given in Table S2. 1 for room temperature data and all data in supplementary material Figure S3 and Table S3) impacts the transport properties of the medium. It significantly affects the diffusion of protons in the environment, which is directly related to the ionic conductivity.

The comparison of the viscosity values  for [Pyrr][Ac], pure or mixed with 2 mol L -1 of Ac.A or Pyrr shows that the addition of acid or base decreases the viscosity. The activation energy (Eη)

-the energy barrier that must be overcome by the ions to move through the medium -has been determined through the Arrhenius-like relationship:

ln(𝜂) = ln 𝜂 ∞ + 𝐸 𝜂 𝑅𝑇 (Eq.1)
The evolution of the ionic conductivity (σ IL ) for the five studied media within the temperature range from 20 to 60 °C is reported on Figure 2 and Table S4. As expected, the ionic conductivity increases with the temperature due to the increase of the ion mobility and the decrease of the viscosity. At room temperature (Table 1), all the ILs show ionic conductivity higher than 1 mS•cm -1 , considered as the critical value for an IL to be used as electrolyte. Fig. 2 shows that the addition of acid or base increases the ionic conductivity of the pure IL. The activation energy 𝐸 𝜎 is also obtained from an Arrhenius law (Table 1 and Figure S4). Assuming a spherical shape with effective radius r i , electrostatic charge 𝑧 𝑖 and molar concentration 𝑐 𝑖 for the ions, the ionic conductivity of the ion i can be written as described in Supplementary Information (See Eq. S5) [START_REF] Khalil | Effect of the chain lengthening on transport properties of imidazolium-based ionic liquids[END_REF].

Figure 2 : Ionic conductivity measurements as a function of temperature within the range 20-60 °C for [Pyrr][F], [Pyrr][Ac], [EMIM][Ac] and [Pyrr][Ac] mixed with Ac.A or Pyrr.

These physicochemical characterizations show that ILs and their mixtures with acid or base possess the required properties to be used as electrolytes. In addition, their EW is of outmost The electrochemical windows measured using a cutoff value of ± 100 µA cm -2 are summarized in Table 1. As detailed in supplementary information, Ferrocenemethanol (FcMeOH) could be used as a reference redox probe [START_REF] Cannes | Cyclic voltammetry and scanning electrochemical microscopy of ferrocenemethanol at monolayer and bilayer-modified gold electrodes[END_REF]. Thus, voltammograms of FcMeOH in different media have been used to determine E°(FcMeOH) (Figure S5 and Table S5).

The electrochemical characterization clearly shows that the electrochemical stability window of [EMIM][Ac] + Ac.A (EW: 3.0 V) is larger than that of KOH aqueous solution (EW: 1.9 V), as properties allowing to consider their use as electrolytes in proton exchange batteries, which has been achieved with a negative electrode in a half-cell configuration. During the discharge step, a plateau is observed in all cases, which can be ascribed to the atomic hydrogen diffusion from the bulk active material to its surface and to its transfer to the release potential, which may be linked to a small proton mobility in this medium due to its high viscosity. However, it is also possible that this IL modifies the material surface, therefore shifting the potential of the hydrogen release.

For [EMIM][Ac]/Ac.A, the huge hysteresis (more than 1 V) between charge and discharge means very low energy efficiency for application. On the contrary, the other ILs and mixtures exhibit lower charge/discharge hysteresis, c.a. 0.3 V to 0.5 V. The latter values are slightly higher than those usually observed in KOH (0.2 V). The lower hysteresis potentials in IL medium were obtained with the mixture of [Pyrr][Ac]/Ac.A (0.3 V) followed by [Pyrr][Ac] (0.45 V). This difference can be attributed to several factors. One of them is the ohmic drop effect induced by the lower ionic conductivity of ILs which is around two orders of magnitude smaller than for 8.7 M KOH aqueous electrolyte [START_REF] Gilliam | A review of specific conductivities of potassium hydroxide solutions for various concentrations and temperatures[END_REF]. Nevertheless, even with much lower ionic conductivity we can perform charge and discharge in IL media. Other factors are the viscosity and the interface exchange reaction as it is not a simple exchange but an electron -proton exchange. [Ac] mixture [START_REF] Meng | Ionic Liquid-Based Non-Aqueous Electrolytes for Nickel/Metal Hydride Batteries[END_REF]. For the same media a slightly higher capacity, 189 mAh•g -1 , was obtained here at C/40. charge and discharge rates (C/40 and C/20). As expected, the higher the discharge rate, the larger the hysteresis. This can be ascribed to an increase of the ohmic drop due the electrolyte resistance, but also to the necessary reorganization of the IL to accept the proton released from the alloy: at higher C-rate, IL reorganization could increase the hysteresis potential.

Another feature of Figure 6b is the decrease of the capacity when increasing the discharge rate. Here again, the capacity can be directly linked to the proton transfer between the electrode and the IL and the IL reorganization needed to solvate the proton (Figure 6.b). It can be noticed that the LSV curve on AB5 alloy (Figure S6) presents a plateau indicating the stability of the electrolyte, and showing that there is no electrolyte decomposition but an acid-base equilibrium on the negative electrode side. However, due to the half-cell configuration, the electrolyte decomposition may occur at the counter electrode . To demonstrate that the electrochemical charging profile leads to the hydrogenation of the electrode, XRD analysis have been performed on the charged electrode. At the end of the galvanostatic charging step, the current was stopped and left at the open-circuit potential. It was observed gas release from electrode inside the IL medium before transferring the sample to the XRD chamber. We ascribe this behavior to the spontaneous hydrogen desorption from the charged electrode, which is a similar behavior than the results reported by Gråsjō about the effect of humidity on hydrogen release [START_REF] Gråsjö | Surface reactions on palladium hydride in vacuum, air and water studied in situ with mass spectrometry[END_REF]. The obtained results are very encouraging as we demonstrated for the first time that AB5-type hydride can be formed in protic ionic liquids. Moreover, this medium enables discharge capacities of AB5-compounds close to those obtained in 8.7 M KOH aqueous solution.

Moreover, the electrochemical windows of the studied ILs are larger than the one of aqueous KOH solution. It paves the way for working with other negative and positive electrodes with a higher potential difference, and thus leading to larger energy densities.

A

  recent work considers the use of IL as a novel electrolyte for aqueous Ni-MH batteries [15], with LaNi5-type alloy as active material of the negative electrode. The electrolyte was a mixture based of an aprotic IL, alkylmethylimidazolium acetate [EMIM][Ac] and acetic acid (Ac.A), leading to high proton conductivity. Thus, in the frame of this work, aprotic ILs were used, although they are quite expensive. Moreover, Ni(OH)2 positive electrode was used. This electrode works at a low potential as compared to the possibilities given by the extended electrochemical window (EW). Furthermore, study of a full cell configuration makes it difficult to understand the individual properties of the negative and positive electrodes toward the electrolyte. To pave the way towards a new generation of IL-based proton exchange batteries, a fundamental study is required to understand separately the behavior of the proposed electrode materials. The objective of this paper is to establish the first milestone in this direction, by studying the cycling of a negative electrode in a protic IL. As a proof of concept of this coupling of IL and negative electrode material, this paper focuses on the coupling of AB5-type alloys (A = rareearth, B = 3d transition metal such as Ni) currently used in the Ni-MH technology with two ILs, the pyrrolidinium formate [Pyrr][F] and the pyrrolidinium acetate [Pyrr][Ac]. Moreover, the mixtures of [Pyrr][Ac] with acetic acid (Ac.A) or pyrrolidine (Pyrr) were characterized and used. The galvanostatic charge/discharge cycling of the negative electrode has been performed in these different media and compared to that in the aprotic IL [Emim][Ac] mixed with Ac.A and in aqueous 8.7 M KOH solution. 1 Experimental section 1.1 Chemicals and synthesis of ionic liquids The negative electrode material is an industrial AB5-type alloy (A = rare-earth, B = 3d late transition metal) provided by SAFT. It is a single AB5 phase compound. Commercial pyrrolidine (Sigma Aldrich, purity ≥ 99 %), acetic acid (Carlo Erba, purity ≥ 99.8%), and formic acid (Carlo Erba, purity ≥ 99%) were used as received. The graphical structures of the two protic ILs [Pyrr][F] and [Pyrr][Ac] are presented in Fig. 1.

Figure 1 :

 1 Figure 1: Graphical structures of ILs used in this work: a) [Pyrr][F], b) [Pyrr][Ac], c) [EMIM][Ac]. Some of them have been mixed with d) acetic acid or e) pyrrolidine

Figure 3 :

 3 Figure 3 : LSV on gold electrode for the pure ILs and their mixtures at 5 mV.s -1 at 298 K. The reference electrode was Hg/HgO for KOH solution and Ag/AgNO3 in IL for the other systems.

2. 2

 2 Half-Cell Electrochemical TestsGalvanostatic cycling of the AB5 electrode was carried out at rates of C/40 and C/10 using ILs and KOH electrolytes, respectively and considering C = 300 mAh/g. During preliminary tests, it has been observed that, owing to its reducing nature, the formate-based IL ([Pyrr][F]) releases gas in the contact with the AB5 electrode precluding further studies for this IL.The galvanostatic potential profiles at the fifth cycle for reversible hydrogen loading of the AB5 working electrode in different ILs and KOH electrolytes are shown in Erreur ! Source du renvoi introuvable.. For all electrolytes, a given current was applied for a certain time to complete 300 mAh•g -1 of charge, which corresponds to the expected capacity of the AB5 alloy. Looking at the four different media, the charge potentials strongly depend on the electrolyte composition and remain almost constant during the whole charging process. In the half-cell configuration, hydrogen comes from the electrolyte. The charge potential seems therefore related to a single electrochemical reaction which mainly depends on the nature of the electrolyte and therefore of interface reactions. Thus, the charging potential is tentatively ascribed to the hydrogen evolution reaction (HER), i.e., to the electrolyte acid-base equilibrium to produce hydrogen than can be absorbed by the active material. If we compare the charge potential for [Pyrr][Ac] and the mixture [Pyrr][Ac]/Ac.A and [Pyrr][Ac]/Pyrr, we can observe the effect of the pH on the HER potential: in the more acidic [Pyrr][Ac]/Ac.A solution, the potential is higher than in pure [Pyrr][Ac], whereas the potential is the lowest in [Pyrr][Ac]/Pyrr. KOH present the highest charge potential, whereas [EMIM][Ac]/Ac.A presents the lowest charge potential, indicating a very different acidity scale for this IL compared to [Pyrr][Ac].

  electrolyte. The discharge potentials are quite close for the media containing [Pyrr][Ac]. On the contrary, KOH aqueous solution has a lower discharge potential and [EMIM][Ac]/Ac.A shows much higher discharge potential. It may indicate that the nature of the electrolyte is a more important factor regarding the discharge process than the acidity of the medium. During the discharge process, the mixture of aprotic IL [EMIM][Ac]/Ac.A shows the highest hydrogen

  [Ac] + Ac.A (2M) [Pyrr][Ac] + Pyrr (2M) [Emim][Ac] + Ac.A (2M)

Figure 4 :

 4 Figure 4 : Galvanostatic titration curves at the 5 th cycle of AB5-type alloy in pure IL, IL/Ac.A mixture, IL/Pyrr mixture and KOH solution. Cycling performed at 25°C using C/40 rate in ILs or their mixtures and using C/10 in KOH solution, respectively.The specific discharge capacity of the working electrode as a function of the cycle number for the various electrolytes is shown in Figure5. The highest capacity was obtained using KOH

Figure 5 :

 5 Figure 5 : Specific capacity of the material as a function of the cycle number in different electrolytes.

Figure 6 .

 6 a shows the potential profiles of the electrode at different [Ac] + Ac.A (2M) [Pyrr][Ac] + Pyrr (2M) [Emim] [Ac] + Ac.A (2M)

Figure 6 :

 6 Figure 6 : Galvanostatic potential profiles at different cycling rates (a) and specific capacity as a function of the cycle number (b) on an AB5-type alloy in the [Pyrr][Ac] electrolyte.

Figure 7 :

 7 Figure 7 : XRD patterns of the initial electrode, the electrode fully charged in [Pyrr][Ac] medium and time-evolution of XRD patterns of the AB5-type electrode during self-discharging in air. Bragg positions of LaNi5-type structure and LaNi5H6-type hydride phase are indicated.

Figure 7 (

 7 and FigureS7for the full 2 range)shows the XRD patterns of the charged electrode and its evolution as a function of time during XRD recording. The XRD pattern of as-prepared electrode and the Bragg position of LaNi5H6type and LaNi5-type are indexed. The initial electrode is a single AB5 phase compound. The charged sample contains the hydride compound as major phase and minor amount the initial intermetallic phase due to the hydrogen desorption. This pattern evolves as a function of the measuring time: the intensity of hydride phase decreases while the intermetallic phase increases. After 87 hours in air, the XRD pattern shows a main intermetallic phase with a small amount of hydrides still present.

  Two protic ILs [Pyrr][F] and [Pyrr][Ac] have been synthesized. The physicochemical properties of these ILs and their mixtures with acetic acid and pyrrolidine (2 mol L -1 ) have been studied. The addition of 2M acetic acid or pyrroline shows a decrease of the viscosity and an increase of the ionic conductivity, making them suitable for electrochemical applications.All these media were used as protic electrolytes to study the electrochemical performance of an AB5-type alloy as negative electrode material in a half-cell battery configuration. Screening five different ILs, it was shown that [Pyrr][Ac] possesses the best electrochemical performance with a good cycling stability, moderate charge/discharge overpotentials and a specific capacity of 216 mAh•g -1 .

  

Table 1 :

 1 Density ρ, viscosity η, ionic conductivity σIL at 25°C, activation energy for viscosity Eη, activation energy for conductivity Eσ, and the electrochemical window (EW) for the different media. Pyrr. stands for pyrrolidine, i.e., the conjugated base of[Pyrr][Ac] and Ac.A. stands for acetic acid, the conjugated acid of[Pyrr][Ac].

	Medium	ρ (g.cm -3 )	 (mPa.s)	Eη (kJ. mol -1 )	σIL (mS. cm -1 )	Eσ (kJ. mol -1 )	EW (V)
	[Pyrr][F]	1.08003	12.5	21.92	36.63	4.42	2.0
	[Pyrr][Ac]	1.05425	34.1	30.21	9.20	11.58	2.2
	[Pyrr][Ac] + Ac.A (2M)	1.06064	28.0	28.24	8.04	10.85	2.3
	[Pyrr][Ac] + Pyrr (2M)	1.02791	21.1	27.34	8.96	9.03	2.4
	[EMIM][Ac]+Ac.A (2M)	1.10086	50.9	31.51	5.72	15.85	3.0
	Dynamic viscosity (Table						

Table 2 :

 2 Maximum capacity, capacity after the 8 th cycle, and capacity decrease for the cycling of AB5 alloy in different electrolytes.

	Medium	1 st cycle capacity (mAh.g -1 )	Maximum capacity (mAh.g -1 )	8 th cycle's capacity (mAh.g -1 )	Capacity decrease
	KOH	206	254	229	10 %
	[Pyrr][Ac]	202	221	215	3%
	[Pyrr][Ac] + Ac.A (2M)	217	217	191	12 %
	[Pyrr][Ac] + Pyrr (2M)	201	204	185	9 %
	[EMIM][Ac]+Ac.A (2M)	189	189	117	38 %
	Pyrrolydinium acetate, [Pyrr][Ac], shows the best electrochemical performance during cycling
	of the AB5 alloy and therefore has been selected to perform galvanostatic cycling experiments
	with different C-rate.				
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