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« Spent Lithium-ion Batteries
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Physical (RO) vs. Electrochemical (CDI)
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CDI: Electrochemical Desalination

llon non-selective (CDI: Capacitive De-lonization)
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Challenges in CDI
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Battery Electrodes for Desalination: BDI
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Direct Reuse of Lithium-ion-Battery
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Techno-Economical Analysis (TEA)
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BDI for Fertilizer (NH,* & PO,3)
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Battery Recycling Pathways
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_Artificial Intelligence for Environ. Eng.
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Autonomous Water Treatment Process

Control current or voltage for low-energy & high production

(a) Deep reinforcement learning structures (@)

Low Energy Consumption

(b) Agent
: Deep neural networks

— '5" 300
Flushing (-) z
-3 Z(V X I) ( 3 s 200
SEC (kWhm™3) = &=———~ g o
Q %1 \ o Z £
ifi i Cpamaiian Nms A7y Flow rate Flow ra Currer - = 2
Specific Energy Consumption et ~ oo /.c: 10, e T O o) .
A~/ NI D invensity - | y 5 :
TEE (y Ag 100 Foedwater MCD'“” 'ﬁvmer (b)"s’ (e)"'lz
= — X = o 0.1 1
( 0) SEC Influent salt conce: (mM) f""m WS E
[Rewﬂfﬂ- Ty ] Stat Influent foulant o on (ppm) | Reward ] ) ° £0.08
Thermodynamic Energy Efficiency e - 53 S 00
= P
Effluent salt concentration (mM) <o 30 f 1
C, . [Co — ¥C C, — ¥C s AT
[ 0 D o YCp
— — — - | - R 25
Ag - ZRT{ ln [C (1 _ ) CD ln [C (1 _ ) } 0 20 40 60 80 100 120 ()"]zllxm" 20 40 60 80 100 120
14 0 )4 D Y ) (©)n ) 4
(I (I1m) x10° a E g
. .. (IL—H—Q 8 £
Gibbs energy of mixing 100 : . : : 0.08 30 2 R 2 23 ]
= g -2
of . o N 5
. . @-1001 = 1 Zo0.06 5=  Ee Ty
T ’ 205 =2 = 3=
High Water Production £, WW’”W z w2 & -
< N = z =~ 4 a |1
Prod : 3 @ £-300} = 1 o 0.85 58 o 0 20 40 60 80 100 120 0 20 40 60 80 100 120
r = k 0 = ; oL ; Number of Step Number of Step
oduction (m>) ads 2 ol Tunea _ZUW\/\/\AWMWM | 20 £z

—Default L900 L 950 1000

-500
0 200 400 600 800 1000 0 500 1000

Number of episode Number of episode

- A 22% reduction in specific energy consumption (from 0.054 to 0.042 kWh m3)
- A 11% increase in water desalted water volume per cycle (from 1.96<10° to 2.19x10° m3)
— Achieving the desired degree of desalination, compared to the first episode

13



Al Sensor for Micropollutant Monitoring
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