— @:ﬁ?ﬁj
- ;%‘I/}:llj

Ministry of Economic Affairs

SHRMALEFEE I3 ER
TAES k2 E

AERFAB st
Bk ie BATERSLHEEY €

AyET D\ ERNRALEEE %
REFEE: [ MEEA CBEERIBAL

P ERRE 113 F 5%






13FRAFERFTEAB iz E
BoKB s BATE I HrE Y €

o FAP B Bl 20
13 : 00~13 : 30 7 5
13 : 30~13 : 35 EF R SRV =30 SEE &
KE LR AR
5 2R
13 : 35~14: 25 2372 FRE g ,E%i .
(3 Q&A) KRR
CEEY
14195215 : 15 s oK AT R dR BB 1A T AT
(7 Q&A) Net-Zero Water Tech Hub
iz 4
15 : 15~15 : 30 4
o L flp kB
15 : 30~16 : 20 %L;iggﬁ‘ B AT
? LRI E T
YFREWETRAL s o
16 : 20~16 : 40 é%?fjiijﬁ'“ MBIz A DA FIRIAEE §
16 : 40~ g







KA I RBI2 FIRER

%431
K P






KISRRIEREE] KA EEE

IR KRT]
5 H 30 H 4 4k

AL -
fi5 01 HasmmWEEE
I 02 113ERFRAEEE
ZS 03 BKEESERIERERE
A =Y




IR % 8P
Ministry of Environment

>

01
aT Ol EIEHHAZIE

IR 5% BF

Ministry of Environment

v KiZRhaaltEF ERFF U RFEEETEINAEIE m

%\

w 11318118 %%

XM PHRAIBFIANE
RRER: UL TR 1204088

F451%
AATEEF o pih - EE N REFERA

F491% 21

ik}_ ’*:ﬁm’éumﬂ&ﬁ’-ﬂﬂt!iEJ 3”‘}'1“ o 4
4 g 2z~ BF+ N4k
Bz K- B - BF0ES

MBETAGRBGHEHERNTIREETEME, FntE
e Bt askz— BEFAK

Bk 13 S,




m B2 5P

Ministry of Environment

SFASF-FTOJEREE - EERIEEERAI

Gl RRER Mz
s E e | LREUEARRZES IS | v EE B S
ZEE 5 KB ER BT FOEA
EFE . EXR | 2EBE-  REZEAER .S PR 1k 18 R
Cr BERSEIE A

3FBEEREREEEEE VERETHR
e
O\ =23

SFAS{RARMERT O RS - B E I RIEFEERR

ZERHRARIESIRKIBETERTOlE ( X ) BE - BEEERY -
BN+ _IRETXHCBEZERES - &WWAEEZE%%E HE
BEHREABANRPE SEAREABTDINZEIR - UABUEEEAZE
DIBNLERFAARRE 2 &7 -

2B HERRBEIRIZEE ZKIBETE AT ORE (X ) BiRE 8o EMia
WWARFERNERBBREZBAAERE  SEREEIEY - WBMNEEY 5K
‘L NIKEBZ -

BERNES K BN TE (X ) BERE - BEE AT
5 AEEAEERERARTEE -
£h . TesmrirELERT  BIANBRTKEE  MEARKESEEELRY -
q?- BB B (75 ) TERBRARENES _ERT  BTAREHST - N
[RAZAEE R BIEASR -
RAEE+ S ENES+ RS BN TS B IEE -



O\ =22

Ministry of Environment

v BoEfah- 7K 2 A8 A0 1% 24 1 B &8 1IE 5F ol 58 (3L 1) S5 &R

EEERREHEIE
FEERER
5 - 2SR RMMIRE %LA*E%@1EQE§+4 M BhE TR
N — BABMDH ) (RAIEES S RRAEAEE
EEER ERIEERE
o C<ERBAKSHREETENSIER SR>

A3800000 OO=E%, H4F:

SEURR112-09-22BE0EZKISHIATTE (XH) | AFFSKSHRIakER
SIENTHEE SEEMNAFASEEINRE, SHESEMEERAFTE UF
) WE, TAMZIERSBMEBEME DEXEGEr, SIS EmBREY.

%%ﬁ s
e ., «——&RAS: 000
FRENENS A BESETESE . 00000000 # 000

* AMERERRGEEEX, FPEEOE!
NS ABIERERE, E%:GEK#JJU\Y“‘
Wiz EE R A . IRISARRA R | b

IR 7 5P

Ministry of Environment

v 4917 Z1-HENFFOIES

[ 8 FRREIER e
EHESERY 1LEEHEZMOEZZER - K- BE v EE B E
2000KXE#£5% Y - SEREFIEEYETHE WEI 9 8E B
B35 R M@ mEREE **H_';Eﬂia
2E - BAEY 22 REMBEIRRFD - EAE BNAETH
1EXBEE iFied - HOliRLAKREES K mmE - BF
HiHE - & AEUR S -—§1y=

3.AKREIFREE - ZEEIKERESE B8
BEE



54 2P
Ministry of Environmen t

FAMFZIECSE ~ K - B - BFFOJEa

%%‘EEKTKE%%%E@H Jri_JZnLFT*“ (X)) 2555 - BENRTER -
‘ RANBEEM (5 ) ZR K BEY S i&?«%&ft%%%‘fi%mﬂ‘ral 1
%ﬁﬁm&*ﬂﬂ%%ﬁzml‘?&& SBIRIRATORE (X ) BIZEE

SXR5K N KB ZROZ R IR LKIEFTEFF O (X ) Z5%F - &
B RIE - B REMBIRRATOIE (X ) ZP5 - B8 - EFPRNELEE - AF
L RRFRZIRRERRE IR L EMIBIRIRETOIRE (X ) ZEBPe5 - B8 - EFNRIE -
BoliR L ABES REMBIRMRET IR (XM ) ZFF - 88 - RFARIEE - £~
HEUEPR -
A2 KRR A R ELMMARIRRAT OJRE ( X ) 2B ~ B8 - BRI
) MARBERKRREE @ ZREASERAIWEREEEE - WEMEFNI5K MKEZMR
RIBLEMIBIRMEFTIRE (X4 ) ZHF - BF - R -

v ERARREETEESREARNTERZAR

| 2 EESEARRERR TIRE

ﬁE%H_JEEE A 1 (EMS) -
Eﬂﬁﬁﬁ_ﬁmﬁﬁjﬁﬂﬁﬁﬁ '

%E?ﬁ%%f*@ﬁzﬂ?

SRRANEEEREEBH O
ZERNR?

10



A
-

Ministry of Environment

v BEEfEE-EEBRBREE T REMIEFTO]

-~ REFRELE| (—) 55 rTEERGR - ARP I - 2P e AKTHINESFTRE CUt) » SRBIESRITEFRE (X
SRR %) 5]
8 () = (e :[(Ea (B (A efnE
L AL 3 & * 2RSSR IMERMEERE (GUt) SpERERE (=)
Bt || (=) 458 (—) AHSRMEBUBFRE CGUF) S9HE  ZARLFRREIBURHIRPEL P - %P - 26
RIFEE -
[(J% - ZArpseizoieerie (Gud) 59 :
(s, (R (SR efnR
[1F » AR TSR L2 ORRErTie (Guf) 899
- (s (EEh [ SMAMHERE -
REH - . o o .
iR EL (3R {48 2 Sl g a1k 75 [B) 21 3% 38 45

|

« KISREAA TR AT E RKTHREART Ol
(X)) BEEsk - FEN - BEES REM
BIRMXUH) ZH5E - BF - EHNETER
Uz -

11

AR A

Ministry of Environment

>

= RO K IR ZE B b



m/\ A 4% BF
* Ministry of Environmen t

v BORKIZE(ZIEE R -106FZ1E

’i?q’i/ #i2nd (£ X EZ4E)

£% B RTH - BE _
iz AE2nd (g RERRE) - EEE - BE2nd  NHTKE

THE - AHI5KE
; —————————— 116/1/1

-

113/1/1

=Y 71}3'%/ #3rd (2 FEM)
o EFE
BT &% - WH

—REER = )
R - N e SN e
TR

13

v BURIKIREIREa B E Rl HE KR

FE—PEER FE_PEER FE=PEER
[106/12/25 ‘ .,____',_‘ 110/1/1 ’ ‘ 113/1/1 ‘ [ 116/1/1 J
RMHETT %Eu &% B RER - TEE
i RE(EHREAMmME) -
=) EEEMEIEIE - A5 KM
14,000 4
S m S aHENEE
g ~AEETHEARE |}
e 10000 2
% 8000 | E
E 6000 2 «
A q
i 4000 | 1 ﬁ
2000 r (mg/L)
0

%\ iR 5 E 109% 1105 1126

Ministry of Environment



LAY LS

Ministry of Environment

v K IZEEZIE- SR EaBNEARRE

ERFIATERPHEUE
f \ ( \ E (35) KEERUt E KRS R R R

LIGPES 2 S &k T

*%mﬁai*ﬁﬁu S oo 4y B 0 DOTCHR A M £ s, 48 30 3 35 ) (D

= In = SEE 4= [F - HoRA S « A% ot A e K B Kot B A KA B AR E e Y SR T BLAL R
s g ;i *%iﬁ{j Y] [ —A [ =a | =A wA | 2A | A | St
E L'!x $ ¥E EE *E § 7_K I» (—Omomk &y aROEDPE92.7 |433.93 [645.37 [468.37  [640.19 [597.25 [3177.81

IjJ ety uE't [(=OkFstmimse ks (o> [22981. 1423373. 84[23807. 77 [24453. 14 [24921. 51[25561. 7 | -
“;ﬁ;’;aﬁi@tﬁﬂ& El—"' FI (=DK% st mizse sk # (i&) [23373. 84[23807. 77[24453. 14 [24921. 51 [25561. 7 [26158. 95| —
1= =] =1 = = Coom e ok & i [Tz 7 AR EE

EﬁI*EEQ (o E s a ;=D bAla AREFRCRERNZAMAALRERLZ 80D

2 %
= E ~ @D «
*7,;' STy T la 4

[ A& 8 smoAkz AR AKE
L] liz#35288
[ AR EmACERM: 13:0 = 1330

\ / f&*ﬁ’;ﬁﬂﬁ&ﬂ&#ﬁiﬁggi:;‘iﬂb‘léggﬂi&ﬂz;;ﬁg&ﬂi %%%%Eﬁ;ﬁ]}( b=
D LI p——p | AR
N (120 mg/L)

P

15

IR 7 5P

Ministry of Environment

v BEaSE-R B AMNIERToE (X H)EE

T RER(ERHAEmEE)RRAMES60 mg/L

2 W IBHER L eas
KEHETH - I — __ :
& i %EH%% 5‘ gumen KEKEFEREE

|» EE7 Fét WTADL TS0 i FEN 7 T01-20 2

HEKEKEF y s ’ e
51 = ikl o i
i FA R AR AR = 4
EHNE A et A

\ / \ ) i BRSO EERER

A+ WTA01-20-2
i

R

‘2141

. 76 Z [7

i

)

i
e
&t
2 5
e
At |

B i DR 2 [ 2.96




IR 35 BF

Ministry of Environment

>

m/\ 3R 4 BF
* Ministry of Environment t

v SRRENEEK R IRk it pE B IR ICEA B 2 RIFh

&N ~ A - ' < ,-V’t’
a2 A LA T2 NN R,
L A\

KA a4

A A Yl

RIBEIEE FEICKER ) RE - REUREERBE KA
WHAME - BEFRERKEEEERICEEZREIFNEN -

18



IR 5% BP
Ministry of Environmen t

>

v KISEPGREREHIES

KEBEEHE §

-----------------------------

[qj][g][%]DD |»:—» g

KEIREIUL
7 A il

KIEREI BT A

ERE
.ia- S ETEPR(E
w2 | [ BEEBRE | [ o nee SMEEREKEIEER | ¥
iRE BRERE i e e = ==

EiR1EEEKEE IE#EF?'

EAEEERS

(EE2migi=m W E R A JU3A - TR AR E"i%ﬂeﬂ%%’.@ﬂg

19

m/\ 3R 4 BF
* Ministry of Environment t

v BEKERIRERBERIBE R B IRTEIR

IEBHAT SR EIRE R
BRAREE(ICEIREE

HIEEE
ERER
zuE

[ KE&ER
1 EEKEEE TR
\Wastewateras [ 7

\. a Resource

20



AR

Ministry of Environmen t

v EEIRERIEREBRBEFA

1LEREBHEKSSE =

2R GBE-BS- JBRE B
R TR st i =t 3] R &

2013
RN e EE <AEEL>
A
,E/EFEEE FAEELE8H - SRERTIR

v ks WISERRIMEX - IR EFEFERE - ERER

SABRRERCER NS IR EYEIRERMAEIRNEG - B (75) KCSE)BERMARE(CHIE)EE

B AR#E .z BREBFENEEKEAERTOE (X)) B - REREFE T GRAEEER -
21
O\ =2z
* Ministry of Environmen t

v BEKEIRIE
BEDEXDRNERIKETERE - EEERER
AR EEKERIEET

Efl— RIBEEREY

AfciEEm

; &; LU ’, )
N 4 » [
P v ® :

BREFEK mﬁfm (RGN ) LR BRRRE

22



IR 5% BP

Ministry of Environment

>

v BEKEESFEEE F5IABEEBX

BROBRIIGE A BES - BEKEBIEREAHE - BR - MZEKSEE
HxEE AR RS - BIFRES K 5z I i #A m) K fix 8 5

SE \EZ 7 Hl B TR E 5
%75': :%i)jb?ﬁﬁ A'Mjﬁﬁﬁﬁﬁaﬁﬁfj = 5

w2 WEDRW s
e

-
COAC &
DNC

Ay e
g s

- BRAEES

- BARMAEL
= Fo g

« BEERESIE

c TEZRTH

B

23

ﬂ\/\ 3R 45 2P
* Ministry of Environment




LAY s
Pl a * Ministry of Environmen t
v BXIEEEHIEE

113FEEHREKER
EEEHIEE

FEME—RMEEE

KTEEHWE S Pt K AR 2E 0 B BHEMIS AR

RERRE% HXEZ

HEXE%

1134E4H29H MESH T RIRE

25

m/\ 3R 4 BF
* Ministry of Environment t

IRE2E Ly EXH

o IHISHIBLE o BN o BEEIR
B - BER EREREE A S
~ i MEEREE 58 . ZE i
¢ M3FRESEALE e ; s smw ez | |o sz ®
ﬁgﬁgﬂﬁfiﬁw S RERE 2y e # - BH RS
AT . RERE IE R i TR HR A BUSE A EEMS
o Bt ATEREE (K ol
ST . EEE - KE s
SR - FIE - RERE)

26



= ks AT
v KSEBEEHIWNHRREREX

IRIGERER

o TEE FKERK PO 'Eﬁ%ﬁ%ﬁéﬁﬁ
o KSERRIELE o REIEHE O SZKERKE
A iy SEBoROK MRS

~ KEIE it BREE - LI

o ERFBHKERER SR ’ B3RS I R A Y

BEEEERA ORI ERRNES

o EIRHHKERER W2 A N

FEmIE T 258 OET [ KSEPRE

o KB KEERIBIE HFIRSEZACER

o KSEPHBEAE 27
AT

v BURKIRENNREREZ

IRIGERER

o SRICEmERFBR - BIERAR
KB (75) KEEER

® [ ()5 ) KEEIRMNUKREEMK
MK EIRER R IR I L E S I
% IHEBORKIFERITER

AEBEIR

o i KIRERRIA
B2z

28



IR 5% BP
i

>

v BHEMSDRBEREX

RIZERERM

o FEFEFERNE2,000 ® BEHAIMKRBK
A E2EHIE - Wisﬁﬁ%mé
IMATIZE S DFE -

inistry of En:

vironment

29

Lot y Lo B = =]
GR) BEFAEEH

o Thank You

30






Jk K AT Rl IR B

= P

R R R -
BREIREFE 4T
Net-Zero Water Tech Hub
MxE EL






T M CEEXEEECE

FOUNDATION OF TAIWAN INDUSTRY SERVICE

AiiFxy D\ EXxRES

Industrial Development Administration

National Taiwan University

ERLMET B

Capacitive Deionization Technology

B BV R 2 BRI TR FERT
Net Zero WaterTech Hub

Graduate Institute of Environmental Engineering

National Taiwan University
20244058

BRE 9L

* Doctor of Philosophy, Graduate Institute of Environmental Engineering
National Taiwan University, Sep. 2017-Aug. 2023

* Bachelor of Science, Department of Environmental Engineering
National Cheng Kung University, Sep. 2013—-Jun. 2017

Liini=E

- PG AL S S R 1

- PR A B VR

- B VR IR BN 2
KA B

o [N B R B ER B T AR B S0AT 1 L1298 8 (2023.09 — Present)
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@ ITEEKE 2 Graduate Institute of Environmental Engineering, National Taiwan University
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Graduate Institute of Environmental Engineering, National Taiwan Un

The development of desalination technology

1960 1970 20(20 200.6 2008 2010 2014 2016 2024
o v “ [ v “ °
9—@ . 2 . 4 000 @

Desalination

Thermal Membrane 5 Energy-efficient
process process process
>10 kWh/m® | 2-8 kWh/m® i < ? KWh/m?
* Multiple-Effect Distillation (MED) * Reverse Osmosis (RO) * Forward Osmosis (FO)
» Multi-Stage Flash Distillation (MSF) ! - Electrodialysis (ED) * Membrane Distillation (MD)
; - Capacitive Deionization (CDI)/
1st technological 2nd technological ~ Battery Deionization (BDI)

innovation innovation

18t Generation 2"d Generation 3" Generation



EAERET (Capacitive Deionization)

EEEMTFEm

Capacitive Deionization, CDI

SUPERCAPACITOR WATER TREATMENT
EQUIPMENT

Graduate Institute of Environmental Engineering, National Taiwan University

(B EAIRE

Electrical Double Layer (EDL)
J

| EDL | o — ;
I_C_aEaEit_oL I . 7 @i © @ &) Bulk solution
) |o:® §°
iRk gig @2 % l .
collector gg // ®:®@® - A
Fixed Cathode o | oia® 2%
= 19094 S " @
' 3 le@gP coe
% ; 7 ] 1 u
Ve i . giee ®© e ©
Eric Schrader from San Francisco, Fixed Anode ] : @e :
CA, United States / @ ®e : © @
) - —e ] ! .
| Current collector | ®: 00 :
‘_1_’ © : Anion

Fix layer Diffuse @ : Cation
(stern layer) layer

Graduate Institute of Environmental Engineering, National Taiwan University
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GBL oo
|_Capacitor | I CDI Cell I

' Current collector | ' Current collector |

Fixed Cathode Fixed Cathode

Fixed Electrolyte Salng Flowable Electrolyte

solution |

Fixed Anode Fixed Anode
' Current collector |

| Current collector |

EEKBEETIREMER Graduate Institute of Environmental Engineering, National Taiwan

AT IR ER (B R RE)

Purified
solution

Principle of
Capacitive Deionization (CDI) Technology

Stage 1 Stage 2 Stage 3
With applied voltage, lons move to the electrode EDLs formed on the surface
Electric field is produced with opposite polarity of electrode for ion storage

Capacitive deionization process

Cathode Anode Negative charged electrode
n .
= Electrolyte o o Electric field +

® ® o i
Lee® * 3N L
’® --® %<

® © e © °

e © ®

§o, o= °of 8
® @ ) ©. (]
S =9 o ee .g
% e o= ° @
®

e’ e ° o2 4
® ® ® o4 2

o ° 2 S
& o e ® § a
® <=9 )

© o o ‘*’eae

®© e © © _of

& ® )

C) ® o

Electrochemical behavior electrodes

Graduate Institute of Environmental Engineering, National Taiwan



Charging & Desalination — Discharging & Regeneration
Charging Discharging

Desalination Regeneration
Deionization Enrichment

|| +

a
Adsorption

Electrosorption

Outflow

Graduate Institute of Environmental Engineering, National Taiwan University

Capacitive deionization Membrane CDI
(CDI) (MCDI)

|| -

Graduate Institute of Environmental Engineering, National Taiwan University
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MCDI v.s. CDI

m Co-ion effectn

m Salt adsorption capacity .~
m Energy consumption™
|
|

Charge efficiency.”
Water recovery ./

1"

Graduate Institute of Environmental Engineering, National Taiwan Univers

IEREFE
O ASFERE B B (<1.0 kWh/m?) = 5a

0e A

CDI%:%?’HQE;@. I:I 1&@@@1/15(1 2 2 4 V) 10700 _beawater RO /.YOQ/CQ
%ﬁéﬁb %Eﬂ:%j](jtlza Ab) R . eBrackish water RO = p/dv
N&tEE  ERARE Y ,
0B EAR 0 R R A ook "
EI Eﬁﬁggﬂﬁ D ‘%ﬁglﬁll& N L iBrackllsh Seawater
A R 0 BrfEdEnRE, I bKE vor : —
=] 0 ZEBeE W E i 100%70 1210° 10210

hhrrr (14901

I:I Hﬁmﬁﬁbn% (Adapted from Oren et al., 2008)

*Energy consumption (2000 mg/L salty water:
L ¥ = ==
=E ITEE — HQEE' EJEIE] RO: 2.25 kWh/m3
_ﬂ? _Ill KB EDR: 2.03 kWh/m3
B IK B&E CDI: 0.59 kWh/m3

(Welgemoed and Schutte, 2005)

Graduate Institute of Environmental Engineering, National Taiwan Univers
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* T, Discharging point 0 £BEK, KHEBA

AEER e
® T_ Charging point 0 FBRE, i hk

CDIFEZMLE N 0 e
® TosetT,and T_for specific 0 e
NEEEE Water Recovery
[ BEK R0 Charging stage SDti:cI;arging
0 B °
[ ERBEYR RS
0 MRAHEE S <
(8]
|
3 :
1 1
1 1
T T

Time

’ [E] 31 =& g Graduate Institute of Environmental Engineering, National Taiwan University

EIE K ERE A 5 S

o (@B E
COIEEMEL 13k 2y MiEks )

D fé‘ﬁﬁfé‘ﬁ Capacitive deionization process
O BEKE

[ ek
[ ARG R RE
0 FSR R ngE

lon ExchaRrg Lo E—

Membrane Filter

Graduate Institute of Environmental Engineering, National Taiwan University




Chemical-free Regeneration process

CDIEA S

NABEE
0B KR
0 B R e
[EFEYRIRE

0 B4R/ hngs

chifit

Graduate Institute of Environmental Engineering, National Taiwan University

Advantages of CDI technology

A B LR R AT
B BHE- Al )

Capacitive Deionization, CDI

_

Graduate Institute of Environmental Engineering, National Taiwan University



ED(R) v.s. EDI v.s. (M)CDI

EDI
Process ED(R) CEDI (M)CDI
. 10 EE =48 EE EIGEREN
EAEHEH EIZEREI N EIGEREN TR
BB . ° .
Bt F R IREE
(IEM) ° ° o
Bt F X RS °
(IER) R EE TR T R AR
ZHLHM S BE1E FCoatingS FLEA
Ep:t7) BT
BEY EIEM EIEM BB
HIRIRE ERERTE ERERR EHRWIBEDL R
TREERET ZinE ZinE BRE
B %*ﬁﬁtfﬁﬁﬂiﬁ@%?ﬁmﬂﬁ o 38 =t by Sy i 4=
*E%E.EQIE ﬁﬁmm%;ﬁﬁiﬁg;ﬂ;ﬁi ED:’ﬁn*ﬁq:, llﬁiiﬁi/ﬁéqﬂ ﬁFEfﬁﬁZFﬂ'ﬁﬁquﬁfﬂﬁ%

@ EusR eBBETESRRR

ED(R) v.s. (M)CDI v.s. EDI

Graduate Institute of Environmental Engineering, Nationa

Process ED(R) (M)CDI
fR{EERE 518 - 590 VDC <2VDC 0 - 400 VDC
AR 7.5-46A 20-300 A 0-52A
HEFE = K i
UNEIES >85% 87 - 95%
0-35 0-2 42-17.0
(=) kg/cm2 kg/cm2 kg/cm2
i i H
. <43
HEBRAE >3000 uS/cm <1500 pS/cm
pS/cm
<300 puS/cm 1-100 pS/cm <0.063 puS/cm
EHACH >(0.003 MQ-cm <1 MQ-cm > 16 MQ-cm

Graduate Institute of Environmental Engineering, Nationa




Achievement in NTU: Technology Readiness Level (TRL)

Tsinghualniv -

@I Taiwan Univ - ]

Tianjin Univ -
KongiuNatiUniv{————
SeoulNatlUniv{——— ]
Univilinois ————————]
Shanghai Univ {1
Univ Queensland 4~
Univ New South Wales -
East China Normal Univ4— |
Dalian Univ Technol {—__ ]
Tongji Univ -
Sultan Qaboos Univ 4]
BarllanUnv+{_ ]
Nankai Univ{—————
Univ Kentucky ]
Chonbuk Natl Univ4——————]
Nanyang Technol Univ4——————— ]
Natl Univ Singapore -
0 20 40 60 80 100
Number of publications

Affiliations

« Soffer A @
& Aurbach D
' Waite TD
@P A\
resser Chol J
van der Wa‘I'A -Biesheuvel PM @ Yang HY
® @ LiHB
Porada S
LeeJ
&
SunZ Pan LK
Yoon J &
ShiLY P
LU T WLiuy
Yan TT -~
Zhang DS Xu XT ¥ Wang M

System Test, Launch

& Operations TRL9

System/Subsystem TRLS

Development

System prototype
demonstration

TRLT

Technology
Demonstration i

Technology .
Development

Technology
demonstrated

Hybrid Process:
Bioreactor/CapED/RQ

Demonstration in

Research to Prove
Feasibility

Basic Technology
Research

(Pang and Shen, Desalination 2022)

SCALE UP

high-tech industry

Nanocomposite for
electrosorption/electrocatalyst

Battery desalination

ERE

RIETIESURR

Graduate Institute of Environmental Eng
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From Fundamental to Engineering Implementation

. ‘ ~

- S
Pl

21
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BiIEEKB2IEIBETEEME Graduate Institute of Environmental Engineering, National Taiwan University
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Technical Feasibility to Economically Feasibility
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R i Circular Wastewater
water treatment

SKEE. fERK. BKRE

-l y o

N b i : B i = piad
FRERUR KB E PSR T K K B B8 Sk BRI KR E
(FE&EXK) BRIE(HCI)/MHE(NH,) (ROR) 2

KRB : LB EREMHEEREFHHELERS

0 i : AR FAMCDIRBRHE MNMECRCK
0 JR&PE : Merck

0 FEFE/KES: ROREEK

0 FEA : (HER B A#KEAROBREETT K, )BT B A AKVEZ AN K EE R K

wEE 2022/02/16 21:09:31

SV2 ZHERE T

e BK

8 1 SV1EHmE
I I . (NO TYPE)
g

| =5 [ nEE || xEE |(esrn)] ek (mEcs] mecs ] (E6en]

21:08:48 A#-EfF

26



MCDIRR 5K KA LT
BEK B E R ER R

£ EerE :
SFK ok |7 | K
¥ +*
= ﬂ%“ﬁ‘ o =) ey % 2=5MR Bk
t |
SERKBE R T RIGIEMR

Reclaimed water from domestic sewage treatment plant

28



Conductivity (uS/cm)
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Advanced Capacitive Deionization Technology Pilot Plant (Water Reclamation)
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Maintenance of the system

e Periodic cleaning of the electrode surface using citric acid (0.05 M)
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e Setting the cleaning frequency on the PLC system
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Water quality analysis
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Charging & Desalination — Discharging & Regeneration

Graduate Institute of Environmental Engineering, National Taiwan Unive
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Thank you for your attention.

R e
gﬁﬁﬁ (Chen-Shiuan, Fan) Bﬁ;ﬁ! (Tsai-Hsuan, Chen)

Email: chenshiuanfan@gmail.com Email: tsaihsuanchen@ntu.edu.tw
Line:0926699303 Line:tsai0502
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