Aqueous Organic

Redox Flow Battery
(AORFB)

Reporter: Ye Wenshao (At[E&E)
Supervisor: Prof. Zhang Junliang
2020.12.11



1. Background and Brief Introduction

2. Types of AORFBs

|.  Acidic AORFBs
ll. Alkaline AORFBs
lll. pH Neutral AORFBs

3. Summary and Outlook



1. Background and Brief Introduction

2. Types of AORFBs

|.  Acidic AORFBs
ll. Alkaline AORFBs
lll. pH Neutral AORFBs

3. Summary and Outlook



Background

il
il
<

pumped hydroelectricity storage

T
] Yy,

COAL ENERGY

compressed air energy storage

Cylindrical
rotor
Hub

Vacuum
enclosure

Shaft
Magnetic
bearings Motor/

Generator

flywheel energy storage
4



Introduction of RFB

Load or power source

Melm rane

Electrodes Pump

o__|




Some General Benchmark

Volumetric
capacity

Price
&
Stability

Coulombic
efficiency

Open
cell
voltage

Voltage
efficiency




Types of RFBs

Metal-free all-organic
RFB

Li—aqueous polysulfide
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Zn-Br RFB VRFB All-organic Li-ion RFB RFB Zn—polymer RFB
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Acidic AORFBs: pH <4
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Acidic AORFBs: pH=0
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Acidic AORFBs: pH=0
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Acidic AORFBs: pH=0
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Acidic AORFBs: pH=0
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Acidic AORFBs: pH <0
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Alkaline AORFBs :

pH = 14
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Alkaline AORFBs : pH =12

voltage (V)
> i

=
o

o
o))

0.4

Charge
-2¢e
2[Fe"CN)g]* = 2 [Fe"(CN)g]*
Discharge
+ 2e” Eqp =042V, vs SHE
0 Charge o
= "
RO O‘O Discharge R'O
0] -2¢e” Oo_
Eqp =-0. V, HE
2,6-DBEAQ 0 1/2 0.515V, vs S
; ocv=112V
R'= ?{/\)LO— $4.25/kg
$ 50 / kWh (electrolyte)
T r T r T T — cycles
potentiostatic capacity = 450 C - 50 100 150 200 250
theoretical capacity = 482 C ———————i-» 1 413.0 " — 100.0
= 4125 {99.9
i o
E E @ a0 i capacity fade rate 1998
Pl % [ 0.05%/day
: i i - L
vl © 4115 _ 499.7
= 411.0{ 1996
| ——50 mA/em®  —— 150 mA/cm’ P [ /\ charge
2 2 2: : L H h
.100 mlNcm .—|200 mNcm l—.so mfdcm P 410'50 \VA dnscj arge é , é , :‘ . é 699.5
0 100 200 300 400 500 100 mAJem2 fie (days)
capacity (C) (+) : 30 mL of 0.3 M K,[Fe(CN),] and 0.1 M K,[Fe(CN)]

Aziz, M. J et al. Joule 2018, 2, 1894

(-): 5mL of 0.5 M 2,6-DBEAQ at pH 12.

Fumasep E-620 (K) membrane. 7



Alkaline AORFBs : pH=9
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Alkaline AORFBs : pH =14
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Alkaline AORFBs : pH =14
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Alkaline AORFBs : pH =9
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Alkaline AORFBs : pH =9
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pH Neutral AORFBs
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pH Neutral AORFBs
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pH Neutral AORFBs
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pH Neutral AORFBs
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pH Neutral AORFBs
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pH Neutral AORFBs
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pH Neutral AORFBs
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pH Neutral AORFBs
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1. Background and Brief Introduction

2. Types of AORFBs

|.  Acidic AORFBs
ll. Alkaline AORFBs
lll. pH Neutral AORFBs

3. Summary and Outlook
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Summary

Anolyte molecules

OH N7 oHONT
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Catholyte molecules
@)
2CI~ OH N\ OH
e LSOO I
_ND_@N_ HO NaO;S Nig OH
@)
Advantages: Disadvantages:
« Safe « Limited voltage
* Inexpensive * Solubility
* More Electrons «  Stability

« High conductivity
« Well-developed membranes
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Outlook

Molecules with different structure

_ . Eu
High concentration %ﬁ%@ﬁy

£8° =

Stable for years

Further research on potentiostatic cycling
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Thanks for your attention!



