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Single-crystal X-ray diffraction  

A crystal mounted on a diffractometer collected data at 100 K. The intensities of the reflections 

were collected by means of a Bruker APEX II CCD diffractometer (MoK  radiation, 

 nitrogen flow apparatus. The collection method 

involved 0.5  scans in  at 28  in 2
using SAINT V8.37A1 with reflection spot size optimization. Absorption corrections were made 
with the program SADABS. 1,2 The structure was solved by the Intrinsic Phasing methods and 
refined by least-squares methods again F2 using SHELXT-20143 and SHELXL-20144 with 
OLEX 2 interface5. Non-hydrogen atoms were refined anisotropically, and hydrogen atoms were 
allowed to ride on the respective atoms. Crystal data as well as details of data collection and 
refinement are summarized in Table S1. Geometric parameters are shown in Table S2.  

Solubility tests  

The solubility limit of Fe(TPEN)Cl2 in its reduced form was determined by gradually adding the 
salt of Fe(TPEN)Cl2 into a specific volume of deionized (DI) water until no further solid could 
be dissolved. The concentration was then calculated based on the mass of Fe(TPEN)Cl2 added 
into DI water and the final volume of the saturated solution. The resulting value for the solubility 
of the reduced form of Fe(TPEN)Cl2 was found to be 1.46 M. We expect that the ferric form may 
exhibit even higher solubility due to its higher charge state, but direct measurements were 
impeded by the complexity of synthesizing and determining the oxidized form of Fe(TPEN)Cl3.  

Polarization and galvanostatic tests  

0.1 M Fe(TPEN) in 1 M NaCl (47.2 C theoretical capacity) paired with 30 ml of 0.06 M 
BTMAP-Vi (oxidized)/0.01 M BTMAP-Vi (reduced) (173.7 C theoretical capacity) in 1 M NaCl. 
Excess capacity is used in the negolyte to ensure that the posolyte side is the capacity limiting 
side of the cell. The two half-cells were separated by a Selemion® DSV-N anion exchange 
membrane pretreated in 1 M NaCl solution. 3 layers of carbon paper (SGL 39AA) baked at 
400°C overnight were used in each half-cell.  

For polarization tests at different states of charges, the battery was first charged/discharged at 30 
mA cm-2. constant current followed by potential holds at 1.5 V (charge) and 0.5 V (discharge) 
until the current drops to 1 mA cm-2. With this method the full accessed capacity of the cell is 
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determined. Consequently, the battery is charged to different states of charges (calculated from 
the percentage of the full accessed capacity) with 10% SOC intervals. At each SOC, the open-
circuit voltage (OCV) of the battery is measured and the high-frequency area-specific resistance 
(ASR) are calculated from the Electrochemical Impedance Spectroscopy (EIS) measurements. 
Electrochemical impedance spectroscopy (EIS) was performed at SOCs between 10 and 100% at 
open-circuit potential with 10 mV perturbation and with frequency ranging from 1 to 100,000 Hz. 
Consequently, the potential is swept from 1.4 V to 0 V and the output current densities are 
measured for construction of the polarization curves. The polarization ASR is found from the 
slope of the linear region of the polarization curve between 1.3 V and 1.1 V.  

The galvanostatic tests were conducted at different applied current densities between 10 to 60 
mA cm-2. A constant current density is applied during both charge and discharge phases (with no 
potential holds) with 1.5 V and 0.5 V cut-off values. Consequently, the coulombic, voltage and 
energy efficiencies are calculated for each current density.  

ESI-MS measurement  

Samples are diluted with HPLC- -resolution LC-MS analysis was 
performed in the Small Molecule Mass Spectrometry Facility at Harvard University on a 
MiniLIMS. The elution solution is 0.1% v/v formic acid in acetonitrile. The ESI mass spectra 
were recorded in positive ionization mode.  
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Synthesis -tetrakis(2-pyridylmethyl)ethylenediamine (TPEN) 
 

 
 

The ligand was prepared by modification of a literature procedure7. 2-Picolyl chloride 
hydrochloride (13.65 g, 83.2 mmol) in 10 mL of water was neutralized by slow addition of 20 
mL of a 4 M KOH solution. To this solution, 1.5 mL (18.2 mmol) of ethylenediamine was added 
dropwise. The reaction mixture was stirred at room temperature for 48 hours. During this time, 
the pH of the mixture was maintained between 8 and 10 by periodic dropwise addition of a 4 M 
solution of KOH. A white precipitate was then filtered and washed with 80 mL of water, and 
dried in vacuo for 24 h.  The NMR spectra are shown in 
Figure S1.  

 

Figure S1. 1H NMR spectrum of ligand TPEN in DMSO-d6. 
1H NMR (400 MHz, DMSO-d6

8.45 (d, 4H), 9.13 7.69 (t, 4H), 7.42 (d, 4H), 7.22 (t, 4H), 3.68 (s, 8H), 2.64 (s, 4H).  
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Synthesis of [Fe(TPEN)]Cl2   

 

4.35 g of N, N,  -tetrakis(2-pyridylmethyl)ethylenediamine (10.2 mmol) was added to 200 
mL anhydrous tetrahydrofuran under nitrogen gas.  Then a solution of FeCl2 4H2O (2.03 g, 10.2 
mmol) in anhydrous THF was added to the solution under vigorous stirring. After 30 minutes, 
ethyl acetate was added to the solution to collect the yellow solid. The crude product was washed 
with ethyl acetate, and the final yellow precipitate was obtained by filtration. Yield: 4.78 g 
(84.6 %).   

MS (ESI) m/z for (C26H28FeN6)2+: calculated 240.0857, observed 240.0853.  

The 1H NMR spectrum of [Fe(TPEN)]Cl2  is shown in Figure S2. The single-crystal XRD data 
are shown in Table S1 and Table S2. 
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Figure S2. 1H NMR spectrum of [Fe(TPEN)]Cl2  in D2O. 1H NMR (400 MHz, D2O 11.41 (s, 
4H), 9.13 (s, 4H), 8.72 (s, 8H), 7.85 (s, 8H), 6.02 (s, 4H).  

 

Table S1. Crystallographic data and structure refinement for single crystal  

Crystal data for [Fe(TPEN)](ClO4)2·1.33H2O 

Chemical formula C28H32.67Cl2FeN6O9.33 

Mr 729.34 

Crystal system, space group Monoclinic, P21/n 

Temperature (K) 100 

a, b, c (Å) 13.8056 (17), 16.5420 (15), 14.0325 (12) 

 (°) 102.985 (4) 

V (Å3) 3122.7 (5) 

Z 4 

Radiation type Mo K  

 (mm-1) 0.72 

Crystal size (mm) 0.18 × 0.03 × 0.02 

Data collection 

Diffractometer Bruker D8 goniometer with CCD area detector 

Absorption correction Multi-scan  
SADABS 

 Tmin, Tmax 0.753, 0.801 

No. of measured, independent and 

observed [I > 2 (I)] reflections 

48835, 7124, 5243   

Rint 0.065 

(sin / )max (Å
-1) 0.649 

Refinement 

R[F2 > 2 (F2)], wR(F2), S 0.042,  0.101,  1.02 

No. of reflections 7124 

No. of parameters 476 

No. of restraints 117 

H-atom treatment H-atom parameters constrained 

max, min (e Å-3) 0.62, -0.41 
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Computer programs: SAINT 8.37A (Bruker-AXS, 2015), SHELXT2014 (Sheldrick, 2015), 
SHELXL2014 (Sheldrick, 2015), Bruker SHELXTL (Sheldrick, 2015). 

       

 

Table S2. Geometric parameters (Å, º) 

Fe1 N2 1.9762 (19) C13A H13A 0.9500 

Fe1 N4 1.990 (2) C14A C15A 1.396 (7) 

Fe1 N3A 1.992 (2) C14A H14A 0.9500 

Fe1 N3 1.992 (2) C15A C16A 1.382 (7) 

Fe1 N1 1.995 (2) C15A H15A 0.9500 

Fe1 N5 1.9985 (19) C16A C17A 1.408 (7) 

Fe1 N6 2.0073 (19) C16A H16A 0.9500 

N1 C5 1.350 (3) C17A C18 1.494 (3) 

N1 C1 1.356 (3) C18 H18C 0.9900 

N2 C7 1.347 (3) C18 H18D 0.9900 

N2 C11 1.363 (3) C18 H18A 0.9900 

N4 C19 1.345 (3) C18 H18B 0.9900 

N4 C23 1.371 (3) C19 C20 1.381 (3) 

N5 C24 1.487 (3) C19 H19 0.9500 

N5 C25 1.495 (3) C20 C21 1.383 (4) 

N5 C6 1.502 (3) C20 H20 0.9500 

N6 C12 1.484 (3) C21 C22 1.389 (4) 

N6 C26 1.496 (3) C21 H21 0.9500 

N6 C18 1.502 (3) C22 C23 1.381 (3) 

C1 C2 1.377 (3) C22 H22 0.9500 

C1 H1 0.9500 C23 C24 1.506 (3) 

C2 C3 1.386 (4) C24 H24A 0.9900 

C2 H2 0.9500 C24 H24B 0.9900 

C3 C4 1.379 (4) C25 C26 1.516 (3) 

C3 H3 0.9500 C25 H25A 0.9900 

C4 C5 1.390 (3) C25 H25B 0.9900 

C4 H4 0.9500 C26 H26A 0.9900 

C5 C6 1.496 (3) C26 H26B 0.9900 
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C6 H6A 0.9900 Cl1 O4 1.4333 (19) 

C6 H6B 0.9900 Cl1 O1 1.4403 (17) 

C7 C8 1.386 (3) Cl1 O3 1.4411 (18) 

C7 H7 0.9500 Cl1 O2 1.4436 (19) 

C8 C9 1.381 (4) Cl2 O6A 1.422 (15) 

C8 H8 0.9500 Cl2 O8 1.422 (2) 

C9 C10 1.391 (4) Cl2 O7 1.431 (2) 

C9 H9 0.9500 Cl2 O6 1.432 (2) 

C10 C11 1.381 (3) Cl2 O8A 1.434 (16) 

C10 H10 0.9500 Cl2 O5 1.4427 (18) 

C11 C12 1.506 (3) Cl2 O7A 1.470 (15) 

C12 H12A 0.9900 C1S C2S 1.449 (10) 

C12 H12B 0.9900 C1S H1SA 0.9800 

N3 C17 1.345 (3) C1S H1SB 0.9800 

N3 C13 1.363 (12) C1S H1SC 0.9800 

C13 C14 1.382 (12) O1S C2S 1.461 (9) 

C13 H13 0.9500 O1S C3S 1.50 (2) 

C14 C15 1.390 (12) C2S O2S 1.191 (8) 

C14 H14 0.9500 C3S C4S 1.486 (10) 

C15 C16 1.368 (12) C3S H3SA 0.9900 

C15 H15 0.9500 C3S H3SB 0.9900 

C16 C17 1.389 (11) C4S H4SA 0.9800 

C16 H16 0.9500 C4S H4SB 0.9800 

C17 C18 1.494 (3) C4S H4SC 0.9800 

N3A C17A 1.345 (3) O1W H1WA 0.8700 

N3A C13A 1.356 (7) O1W H1WB 0.8700 

C13A C14A 1.382 (8)   

 

N2 Fe1 N4 110.12 (8) C13A N3A Fe1 126.1 (5) 

N2 Fe1 N3A 86.44 (8) N3A C13A C14A 123.3 (8) 

N4 Fe1 N3A 91.75 (8) N3A C13A H13A 118.3 

N2 Fe1 N3 86.44 (8) C14A C13A H13A 118.3 

N4 Fe1 N3 91.75 (8) C13A C14A C15A 118.6 (7) 

N2 Fe1 N1 91.37 (8) C13A C14A H14A 120.7 
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N4 Fe1 N1 89.08 (8) C15A C14A H14A 120.7 

N3A Fe1 N1 177.81 (8) C16A C15A C14A 118.3 (6) 

N3 Fe1 N1 177.81 (8) C16A C15A H15A 120.9 

N2 Fe1 N5 166.98 (8) C14A C15A H15A 120.9 

N4 Fe1 N5 81.99 (8) C15A C16A C17A 120.3 (6) 

N3A Fe1 N5 98.27 (8) C15A C16A H16A 119.8 

N3 Fe1 N5 98.27 (8) C17A C16A H16A 119.8 

N1 Fe1 N5 83.86 (8) N3A C17A C16A 120.8 (4) 

N2 Fe1 N6 81.55 (8) N3A C17A C18 117.0 (2) 

N4 Fe1 N6 167.39 (8) C16A C17A C18 122.0 (4) 

N3A Fe1 N6 84.04 (8) C17A C18 N6 112.11 (19) 

N3 Fe1 N6 84.04 (8) C17 C18 N6 112.11 (19) 

N1 Fe1 N6 95.57 (8) C17 C18 H18C 109.2 

N5 Fe1 N6 86.84 (8) N6 C18 H18C 109.2 

C5 N1 C1 116.8 (2) C17 C18 H18D 109.2 

C5 N1 Fe1 115.59 (15) N6 C18 H18D 109.2 

C1 N1 Fe1 127.58 (16) H18C C18 H18D 107.9 

C7 N2 C11 117.8 (2) C17A C18 H18A 109.2 

C7 N2 Fe1 129.63 (16) N6 C18 H18A 109.2 

C11 N2 Fe1 112.52 (15) C17A C18 H18B 109.2 

C19 N4 C23 117.7 (2) N6 C18 H18B 109.2 

C19 N4 Fe1 130.38 (17) H18A C18 H18B 107.9 

C23 N4 Fe1 111.91 (16) N4 C19 C20 123.2 (2) 

C24 N5 C25 114.39 (18) N4 C19 H19 118.4 

C24 N5 C6 109.71 (18) C20 C19 H19 118.4 

C25 N5 C6 110.07 (18) C19 C20 C21 118.8 (3) 

C24 N5 Fe1 105.29 (14) C19 C20 H20 120.6 

C25 N5 Fe1 106.02 (14) C21 C20 H20 120.6 

C6 N5 Fe1 111.22 (14) C20 C21 C22 119.1 (2) 

C12 N6 C26 114.51 (18) C20 C21 H21 120.5 

C12 N6 C18 109.55 (18) C22 C21 H21 120.5 

C26 N6 C18 110.09 (18) C23 C22 C21 119.4 (2) 

C12 N6 Fe1 105.19 (14) C23 C22 H22 120.3 

C26 N6 Fe1 106.15 (14) C21 C22 H22 120.3 
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C18 N6 Fe1 111.23 (14) N4 C23 C22 121.8 (2) 

N1 C1 C2 123.4 (2) N4 C23 C24 114.8 (2) 

N1 C1 H1 118.3 C22 C23 C24 123.3 (2) 

C2 C1 H1 118.3 N5 C24 C23 106.50 (18) 

C1 C2 C3 119.0 (2) N5 C24 H24A 110.4 

C1 C2 H2 120.5 C23 C24 H24A 110.4 

C3 C2 H2 120.5 N5 C24 H24B 110.4 

C4 C3 C2 118.5 (2) C23 C24 H24B 110.4 

C4 C3 H3 120.7 H24A C24 H24B 108.6 

C2 C3 H3 120.7 N5 C25 C26 107.03 (18) 

C3 C4 C5 119.5 (2) N5 C25 H25A 110.3 

C3 C4 H4 120.3 C26 C25 H25A 110.3 

C5 C4 H4 120.3 N5 C25 H25B 110.3 

N1 C5 C4 122.6 (2) C26 C25 H25B 110.3 

N1 C5 C6 115.8 (2) H25A C25 H25B 108.6 

C4 C5 C6 121.5 (2) N6 C26 C25 106.56 (19) 

C5 C6 N5 112.00 (19) N6 C26 H26A 110.4 

C5 C6 H6A 109.2 C25 C26 H26A 110.4 

N5 C6 H6A 109.2 N6 C26 H26B 110.4 

C5 C6 H6B 109.2 C25 C26 H26B 110.4 

N5 C6 H6B 109.2 H26A C26 H26B 108.6 

H6A C6 H6B 107.9 O4 Cl1 O1 110.32 (12) 

N2 C7 C8 122.7 (2) O4 Cl1 O3 109.53 (13) 

N2 C7 H7 118.7 O1 Cl1 O3 109.01 (11) 

C8 C7 H7 118.7 O4 Cl1 O2 109.80 (13) 

C9 C8 C7 119.1 (2) O1 Cl1 O2 110.16 (11) 

C9 C8 H8 120.4 O3 Cl1 O2 107.98 (11) 

C7 C8 H8 120.4 O8 Cl2 O7 109.68 (17) 

C8 C9 C10 118.8 (2) O8 Cl2 O6 110.85 (18) 

C8 C9 H9 120.6 O7 Cl2 O6 108.95 (17) 

C10 C9 H9 120.6 O6A Cl2 O8A 107.1 (14) 

C11 C10 C9 119.4 (2) O6A Cl2 O5 121.4 (10) 

C11 C10 H10 120.3 O8 Cl2 O5 110.02 (13) 

C9 C10 H10 120.3 O7 Cl2 O5 108.30 (13) 
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N2 C11 C10 122.0 (2) O6 Cl2 O5 108.98 (13) 

N2 C11 C12 114.8 (2) O8A Cl2 O5 105.7 (9) 

C10 C11 C12 123.1 (2) O6A Cl2 O7A 103.4 (14) 

N6 C12 C11 107.02 (18) O8A Cl2 O7A 102.8 (14) 

N6 C12 H12A 110.3 O5 Cl2 O7A 114.7 (8) 

C11 C12 H12A 110.3 C2S C1S H1SA 109.5 

N6 C12 H12B 110.3 C2S C1S H1SB 109.5 

C11 C12 H12B 110.3 H1SA C1S H1SB 109.5 

H12A C12 H12B 108.6 C2S C1S H1SC 109.5 

C17 N3 C13 115.5 (8) H1SA C1S H1SC 109.5 

C17 N3 Fe1 114.95 (16) H1SB C1S H1SC 109.5 

C13 N3 Fe1 127.3 (8) C2S O1S C3S 119.3 (11) 

N3 C13 C14 122.6 (14) O2S C2S C1S 131.0 (8) 

N3 C13 H13 118.7 O2S C2S O1S 121.9 (7) 

C14 C13 H13 118.7 C1S C2S O1S 107.1 (6) 

C13 C14 C15 119.6 (13) C4S C3S O1S 112.9 (9) 

C13 C14 H14 120.2 C4S C3S H3SA 109.0 

C15 C14 H14 120.2 O1S C3S H3SA 109.0 

C16 C15 C14 119.0 (12) C4S C3S H3SB 109.0 

C16 C15 H15 120.5 O1S C3S H3SB 109.0 

C14 C15 H15 120.5 H3SA C3S H3SB 107.8 

C15 C16 C17 117.5 (11) C3S C4S H4SA 109.5 

C15 C16 H16 121.3 C3S C4S H4SB 109.5 

C17 C16 H16 121.3 H4SA C4S H4SB 109.5 

N3 C17 C16 125.0 (7) C3S C4S H4SC 109.5 

N3 C17 C18 117.0 (2) H4SA C4S H4SC 109.5 

C16 C17 C18 116.3 (7) H4SB C4S H4SC 109.5 

C17A N3A C13A 118.4 (5) H1WA O1W H1WB 109.5 

C17A N3A Fe1 114.95 (16)   

 

C5 N1 C1 C2 2.4 (3) N3A C13A C14A
C15A 

0.4 (9) 

Fe1 N1 C1 C2 -178.26 (19) C13A C14A
C15A C16A 

1.2 (8) 
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N1 C1 C2 C3 0.5 (4) C14A C15A
C16A C17A 

-4.5 (8) 

C1 C2 C3 C4 -2.0 (4) C13A N3A C17A
C16A 

-5.0 (7) 

C2 C3 C4 C5 0.5 (4) Fe1 N3A C17A
C16A 

-177.4 (5) 

C1 N1 C5 C4 -4.0 (3) C13A N3A C17A
C18 

-179.6 (5) 

Fe1 N1 C5 C4 176.59 (18) Fe1 N3A C17A
C18 

8.0 (3) 

C1 N1 C5 C6 172.9 (2) C15A C16A
C17A N3A 

6.6 (7) 

Fe1 N1 C5 C6 -6.5 (3) C15A C16A
C17A C18 

-179.0 (4) 

C3 C4 C5 N1 2.6 (4) N3A C17A C18
N6 

-2.8 (3) 

C3 C4 C5 C6 -174.1 (2) C16A C17A C18
N6 

-177.4 (5) 

N1 C5 C6 N5 13.0 (3) N3 C17 C18 N6 -2.8 (3) 

C4 C5 C6 N5 -170.0 (2) C16 C17 C18 N6 163.0 (7) 

C24 N5 C6 C5 -129.3 (2) C12 N6 C18 C17A -119.4 (2) 

C25 N5 C6 C5 104.0 (2) C26 N6 C18 C17A 113.8 (2) 

Fe1 N5 C6 C5 -13.2 (2) Fe1 N6 C18 C17A -3.6 (2) 

C11 N2 C7 C8 -4.1 (4) C12 N6 C18 C17 -119.4 (2) 

Fe1 N2 C7 C8 176.40 (19) C26 N6 C18 C17 113.8 (2) 

N2 C7 C8 C9 1.1 (4) Fe1 N6 C18 C17 -3.6 (2) 

C7 C8 C9 C10 2.4 (4) C23 N4 C19 C20 -0.8 (4) 

C8 C9 C10 C11 -2.8 (4) Fe1 N4 C19 C20 -178.11 (19) 

C7 N2 C11 C10 3.7 (3) N4 C19 C20 C21 2.0 (4) 

Fe1 N2 C11 C10 -176.70 (19) C19 C20 C21 C22 -1.5 (4) 

C7 N2 C11 C12 -177.0 (2) C20 C21 C22 C23 -0.2 (4) 

Fe1 N2 C11 C12 2.6 (3) C19 N4 C23 C22 -1.0 (3) 

C9 C10 C11 N2 -0.3 (4) Fe1 N4 C23 C22 176.82 (19) 

C9 C10 C11 C12 -179.6 (2) C19 N4 C23 C24 -179.7 (2) 

C26 N6 C12 C11 -160.24 (19) Fe1 N4 C23 C24 -1.9 (2) 

C18 N6 C12 C11 75.5 (2) C21 C22 C23 N4 1.4 (4) 



 13 

Fe1 N6 C12 C11 -44.1 (2) C21 C22 C23 C24 -179.9 (2) 

N2 C11 C12 N6 28.3 (3) C25 N5 C24 C23 -161.71 (19) 

C10 C11 C12 N6 -152.4 (2) C6 N5 C24 C23 74.1 (2) 

C17 N3 C13 C14 -2.6 (13) Fe1 N5 C24 C23 -45.7 (2) 

Fe1 N3 C13 C14 159.7 (8) N4 C23 C24 N5 32.1 (3) 

N3 C13 C14 C15 0.5 (15) C22 C23 C24 N5 -146.6 (2) 

C13 C14 C15 C16 -3.4 (17) C24 N5 C25 C26 158.81 (19) 

C14 C15 C16 C17 8.2 (17) C6 N5 C25 C26 -77.1 (2) 

C13 N3 C17 C16 8.1 (11) Fe1 N5 C25 C26 43.2 (2) 

Fe1 N3 C17 C16 -156.5 (8) C12 N6 C26 C25 158.04 (19) 

C13 N3 C17 C18 172.5 (8) C18 N6 C26 C25 -78.0 (2) 

Fe1 N3 C17 C18 8.0 (3) Fe1 N6 C26 C25 42.5 (2) 

C15 C16 C17 N3 -11.1 (14) N5 C25 C26 N6 -57.8 (2) 

C15 C16 C17 C18 -175.7 (9) C3S O1S C2S O2S 6.1 (16) 

C17A N3A C13A C14A 1.5 (9) C3S O1S C2S C1S -174.0 (14) 

Fe1 N3A C13A C14A 173.0 (5) C2S O1S C3S C4S -176.4 (6) 
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Figure S3. NMR spectra for posolyte before and after cycling. (a) Thermal stability tests for 

reduced and oxidized forms of 0.1 M Fe(TPEN) in 1M NaCl solution. 1H-NMR spectra for 

reduced and oxidized forms of Fe(TPEN) . All the 
1H-NMR spectra were recorded in D2O with 10 mM sodium methanesulfonate as the internal 
standard. (b) 1H-NMR analysis of 0.1 M posolytes before and after cell cycling, which stopped at 
charged and discharged state, respectively. (c) 1H-NMR analysis of 0.6 M posolytes before and
after cell cycling, which stopped at charged and discharged state, respectively. All the 1H-NMR 
spectra were recorded in D2O. No obvious new peaks were observed for posolyte stopped at 
discharged state before and after cycling.
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Figure S4. Raw mass spectrometry data for posolyte in BTMAP-Vi | Fe(TPEN)Cl2 cell (0.6 M) 
after cycling, searched against target (a) [C26H28ClFeN6]

2+, m/z=240.0857; (b) [C26H28ClFeN6]
+, 

m/z=515.1408; (c) [C26H28FeN6]
3+, m/z=160.0569; (d) [C26H28ClFeN6]

2+,  m/z=257.5701; (e) 
[C26H28Cl2FeN6]

+, m/z=550.1096.

Figure S5. Proposed degradation mechanism of Fe(TPEN)Cl2 (1) during cell cycling.
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Figure S6. Cyclic voltammograms of the negolytes and posolytes before and after cycling for 
ARFBs using Fe(TPEN)Cl2 as the posolyte species. 

Figure S7. Cyclic voltammograms of Fe(TPEN) (red trace) and BTMAP-Vi (blue trace). The 
electroactive compounds were tested at 10 mM in 1 M NaCl solution at a scan rate of 100mV s-1, 
on a glassy carbon working electrode. 
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Table S3. Comparison of Fe(TPEN)Cl2 and other posolyte species reported previously.  
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