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H A= 454 MOFs ATA R T HEALTT R S R AL CO, PERERT A
RERE !, M, R
L A IE TR R R 22 5 TR A B

WE: pEFHANEAR ARG EEt s SEE IR R SR A, # N T A COos
I, g 4 R AL B A R S R CO BRI S TG R AR R AL CO I8 JE AL 7 e i
LSRRG, BRitbz Ab, 38 v] DUB I LA RE ) 25 R SR B T Fi Ak 2 1 e L AETE PR A A H i AR S Y A%
R AR LSRR M o I AR RGBT T 1 DR B A 1 285 4 T 428 L R O RS 1R T 428 0] F AR AL C O 38
JRAERR CO PEREMISEM . B, T IRTEARIELE BRI B SS e skng, 45 maiR T2, H& 7T
—ZSE CO EHNEMEIL K E ik Ni BRI . S5 R, R TR B 058 E gl K &
% Ni H 5 P40 FI7E-0.7 V vs. RHE B} CO WIER SRR =18 91.86%, CO JRifHl FLifL % FEAE-1.2 V vs. RHE
B 9-29.33 mAcm?. ZJ5, N T PR UE XS IR 45 1 BB S B AR AE HL AL CO, 38 S B2 Hh A SRR A 5
FIFH R — g i £ 17— R85 CO BRI RAKR 1 4 Ni B 7. S5 RH, RALIXGE 2
BRIk 7 3 Ni B JE T HEALFI7E-0.6~-0.9 V vs. RHE [ HLA73E Bl 9 R I >85% 1) CO sk, Horpre-
0.8 V vs. RHE IR 0% N 96.99%, fE-1.1 V vs. RHE I CO JR) & B i1 %5 B 15 1-31.61 mA em2.

e, TEREXGEE RS AR BR 3 Ni LR AR SR B, B 5| N7 4&)8 Fe. Co.
Cu A& 8 B X LA RS, IR FUAS [FIRC AT A0 s itk COL B B PERE I . 25 R, ik
(B IB Z R JZ B g AK ORL 571 20 NiCu X4 Ja B i - fR AR B4 S B I BT T 11, 7E-1.2 V vs. RHE BVEHL
EREN 88.27%, FE-1.6 V vs. RHE IS B 25 -52.77 mA cm™2,

SR

[1] LiM, WangH, Luo W, et al. Advanced Materials, 2020, 32: 2001848.

[2] FeiH, DongJ, Feng Y, et al. Nature Catalysis, 2018, 63-72.

B05-03
R TG ST Ui R 5 B R
Eot
1. RIEH TR
B05-04

YR TIReARUR B A= W A B A58 R R S AL
A, 2ot ', 25
1. WR7RIE Tl K2

WE: MW TESNMERE. WEEEMAEYRE R ZBIRAREEAR, EW-ESFEEBARBA KK/
JREFFIDER . REFEAR. RREAEHIR I, REAFEEINSS, RKBEE R ERER . ZBEEARYCR
MAGNERER IR T IR A AN B T ALE AR, TCHRRZEAR S AL SRR & AL AR )
HLAL 2 RGUI RURE B2 S IR T U E VAN AR I FE R . AR PN ZAERT T, REEMZEY A 71638

1



T EREL R 2 2024 5 i SRR & B05. L7 BE AR S HOR

BERIPETE, AL TR R — ) 2 MR IEAR, W] T R R TR L

AAR A 73BN IR A B TALENBIN T, RGLE S5 T A BIBIEA BRI AN BREE S kLo BRIE A
BHLIEAUR B GURBRACER DR IR . IR BRSE Bk R ARL AT USRI FERR R MR AERT, Sl EY)
e S8 BAREFMEIR, SRR RHE 2] X R AT AR o AR S 9 KRR EE AR T
BT R RAURE L Biochar S5 DHBEVERRAT R, GRBABHEE BRI LEBI R, v LS AW AR HLAE A,
P T E R TR, 1R T RGP . TSR BRI S B2 AR L0 B A I I B
RN ZR, BEEMEHNR Y E G S5 R E Y i 1A R 2 F 2R

ARG 7RI BREEAORI RS Fo AR AT RE S A A ] #5592, ABCAS [ BA 58 R ) i 5 451
WRIRK BB E = TR IS TR -

5 DAER RGBT . HEAC AL SN, A TER I 9K AL RO S 2 1A% AT R 4,
e R B Y- AE S EE RGRIREE, NP R FRK A B R 54t 7 —Hiesl, BRI T BRI
1.
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WEZE L2, LR Y3, EWHtS =gl LAt
1A TR
2. FilgRE
3. PHHERH VAR BIAR 2 7]

BB BP0 IR KSR P E SR TE 4, bRt TR0 T3 20F B K s s i == 4
H 7B A R AR, KRR T R Z AR AR, BT R U SRR SR B T A e A
LDHs &t , TERCEA AR B s, NI KRBT B E S8 B T PR, 6 E 4
TSI R R IERI R S, Sl T X Cdy Pd As. CuZ5Z R & B B TR AT Ak, L E B
1A 1322.0 mg/g. 693.8mg/g. 130.36 mg/g F1 662 mg/g LA I, BE— B K E T R FATFRMIEHET LS, R
7 7R E U K il A AR K S 4B 55 RYIOCBEEIR, @R 18 2 JTM/AER kAL
INVOEEE, SEEL T APRHE TR AR =, [FIBT IR SEEE T Eh i X ZE EUR R SRR o 5 T A RS G
AR DAV KT HTiM K SO ST T RS A, A 4338 v 6 8 B I A G [ 58 #eik 56% LA F
R K 4 8 KPR FIE 99% A b, SEEL TR kAR AL P AR AIE bR HE
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1. MR

T Ak, IR EEGK L &P B AT AE I & B DhRER. FHAR 9T, JEHAEGK &8 A HUESL (MOF)
IR T T . GOKBC SR TSRS 2401, oS SR =™ E iz O se LR .
HAEC S dn A G T E R K, KIBGINRIHE R B RS KIAE RS J7 12 45 1) £ S A e & P HE 42
TR IRL, SEMBIESR N 2401 SHPE RUEVERR s, A RIFRDIRe N H[]. B
REMN: D BKEMMAKBERESERANMYMESE, MEARAEENZAMN. RIFMUISELS R, f£H
stk RE BRI R DR & YIAEZR K SR BB ) 25 I 2 L Jm 2. ZALERARL, 2%
JRF (R B B Bdkl, BAMRRBAERER] 2) Bl EPHEZEM RSN 5 7= A /N RS RIS i
A A, TR 1) P O EC S 9K SR . SRR RS BB AN, A7 AL I N FR v & 7
FERATAR T IS AR IR B A . AT AL U R IS 2 IR [3].

SE IR

[1] Y. Su,J.Hu, G. Yuan, et al., Advanced Materials, 2023, 35, 2307003.



T EREL R 2 2024 5 i SRR & B05. L7 BE AR S HOR

[2] Y.Sun,H.Ji, Y.Sun,etal., Angewandte Chemie-International Edition, 2024, 63, €202316973.
[3] S.Cao,Y.Li, Y.Tang, etal., Advanced Materials, 2023, 35, 2301011.
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WE. L& LHERLY (PBAs) MK BA KM E T BUBE . 450 n] Bt P U I8 i r A7 o] Ry
PESER BN AR BA BT (CDD BRI BAR 55 455 . JRTM, PR T HEA A, PBAs HIRAIA
T W 7 M Eh A B MRS e Ve 2255 ). T 5, il B &), G/ ALMR TAERS, Hl% 72
Fip & WY (PBAs) ik, AT CDI Hifk. 5T PBAs HIARINER S ER RS, Pl % AR R A
e D ek B AT R O A A P A RE

K HALEE T HELEROW RN, BT

e BN

[1] Wang, S., Wang, G., Wang, Y., et al. ACS Applied Materials & Interfaces, 2020, 12, (39), 44049-44057.

[2] Wang, S., Li, Z., Wang, G., et al. ACS Nano, 2022, 16, 1, 1239-1249.

[3] Wang, S., Pan, Z., Li, Z., et al, Chemical Engineering Journal, 2023, 466, 143163.
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PR Ha RIS iR K IEAE s A SR AN R K SR sk o TR 2 AL B2 i PR K IF HEAT SRR
MO E S TG ST ERFR, R A SRR oK B SR A B2 2 AR DI T IR
“G R ERACPERESR A, R T AR OK PRI TERER) ZIF-8/PAN J3 R, 125 H RS R 7K /5 T R
R R K R BB AR . 725 BRI, AL BB /K i RORL RE % S /K h &R I T AR AL
JEEJZ 7K T R ol U LG B T 7V E T A2 3 BRI T BB 1 A% Gk A i e 70 2 R A i
B A “Trade-off 24N, FE4R =i /K FLIR > B AR RN $271 17y Bl e, seil 7K e sl 2K
JE PR R O e B R B . AEEERY b, R 1% BRI AR BN aRA > B L. AN, B
X B 5 R 7K A A5 AR T o PR A5 % il R, JEE e MR T 23 KA B 7K 15 J2 1700 5 o At 0 JE P95
Jeo A MOF FURLHH = MXene 40K F 52 B2 E KUK G IR, SEHLT PEG/MXene@MOF & & HiT5 4
PERE 5 A e 8 R AE € 18T . — 5T, MOF UKL 5 MR ZK AN R 7K 1 e A BB T A /= R K & J2 B
InAssE, AT T IR R Bis Qe rtfe. 55— 751, MOF BRI K T MXene 49K J1 (12 ()8, =27+
TEEEE, 1 HAEE R MOF BURLAEBE X MXene 8K Fr 2 2ISCHEAFE T, 8 G 1 BB IR AA) st ik [ I 0o
JREFERSE I, SCBL T 2 A BRI I AT . T SO PUS Re s RE AT A€ M B iE Ve K 7 B AL
B SR 4L 18 B .
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BERAREEYIRFREE R ERAE LB TFHEAPHNA
VEVE 1, R, FERA, BT R!
1. RERE

P A RB TR —FMRA BTSSR E BOKRATTE, B AT SR A8 A0 Sl R R 1 R
PEMIR MRS — PSR PEREDU R A BB TR R AR FUE Jeiliid KOH SRR N 7e A it AT
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WA RS, AT — PR PR B AR I E R R o i G5 A RAE AT F AL 2, B TE T BRI B
A1 KOH LLBI 50 . £E 500 °C F 3R15 B9 A4 7% (CS500) 2% IR H 5% i A b 6 T A (1943.2 m2 g ) FI B 2 () 541
BRER], CS500 ik S ILARHIHA(272F g, 5mV sHMBVNA . 14h, CS500 ££ NaCl (0.5 g LA
CaCl, (0.95gL") 5L T 5.7 mg ¢! min! (3 ERMRPIE 2, 00 BA 17.7 mg g 1 21.0 mg g (17528
WP 28R, AR, CS500 78 NatFl Ca2 (RVR G ia i b SR i Ca2 AR B, 3X e A L B AL B /K (1)
WiJi. ®Ja, CS500 7 50 R P /ARG T OREE T mfEIRFR e (87.0%, 1.2 V),

FEMCIEA b, AH SR AN R S A LR T AR S N Fe 3 AR LA 0 A, FFIRR T FLASfE
HEBETHIER. LAY R (MiB) L A RTIL 319.1F/g (0.2 Alg), S5 &, MAFLAEDK (MeB)
ILEFAN R 170.4 Flg, BTN FT AR MR T MeB/MIiB AR ERZE M, 5
MiB//MiB (15.72mg/g) #1 MeB//MeB (6.07 mg/g) #HLL, 7E 1.2V FRIMH 17.04 mg/g )5 =1 Eh 0% b RE
715 50 ARG IFE TR 81%. X EERE ST HE T MiB I B A7 RE S LA MeB I HRGE 25 1L 4 g
71o 1E MeB//MiB H BHMR /BR LLASE 0 T 42%,  TE MiB/MiB H3G I T 370%, IESE T AXTFREE R4 1)
EAL TN BE ST MeB HIFTEALIE

IbAh, 8 N S FITEREB I N FE RV R T A S R T AR AR S B Ak 2 R (0 AR 0 R A
Blo TTEBAEWKRIRS TAMRNLAR, £ 02Ag MHBRHET, Rt EMR AR N 139.7F g
L MABRAEYIR A EEIS 2023 F ¢!, WBREYRIEEEMILT 163.5F ¢! [N, N. SHILHRE
HRBEAR T AR R FBAR ) AL BT, B T I F S B 7 5 o J8 I A 2 e A FRL ST 9 S AR FRLUER 4 AT UL A
P T AXFR CDL S50, 7K 7 SERRM B TR R 3 O, 3558 T ELRE /. 76 500 mg L' 1) NaCl ¥
W, RXIHR CDI Z5M97E 1.2 V R RS2 T 14.4 mg ¢! (O Eh &, 50 IRTGEIR G 1K) S it 2h Bk 31 1 545.8
mg g, HRGHENERIX PR CDI it th 19.7%, I R RIEH AR E M.

A TR 45 T Ny S e R ILB AR (NSCS600), S8l T AR H) Zn2 e B EIR Fff . NSCS600
WO TS RTERM AR, AL A FLUA R KA dEAH BB 58, B 5 M E 7R R I . NSCS600
THRKEME AR, BRI SEM B T Rahae 7T, RN BA R m Lo IR, B IR
ROLKERIE AL S . 7E ZnCl IV T NSCS600 KL A EIAR T 17738 F g!, HGHBIHIIZIN 0.1 Q.
FHEGR G St AP m (CS600), TEH— ZnCI2 ¥R, NSCS600 X Zn> ¥ b & /& CS600 1 2.2 fi%.
7E Na"/Zn® VRA W (BEJREEN 1:1), NSCS600 ) Zn> WY fi & IA %] T 782.6 umol g, EFEMERE B N
5.2; TAEBE/REL N 3:1 KRGV, NSCS600 [ Zn> W) [ &4 706.4 ymol g, B 1H Eiik 14.9, @il JFEAL
P2 AR B BRI R T EEA N S B ReIE Zo> W R2 A i [F1E A FIR XPS 20 7R B
i JG NSCS600 [{E BERBIUIRAS, MbiE N AEERIE AL ) Zo2 P A RE S PRI BE, AT 58 1 AW = 1) Zn2*
R
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WRICF &R BRI : R HZE
TRy EF 1
(I 7w =

P WRICE )T ) KB AR S v af ™ H D R R AR R 5%, i ST “ -4
AR-THRENN” =R TARFARRN, At Orbsze  “ar-m-J5 7 2l kS Rs . AR RE TR
BRFETH RS &P, B EL uE P RR (W RIJESRAE. Wi, BEHE. SRRt
T X g S DL S E R e T EEAT R IT FE I, BT & O I BOREE /I I AT
e
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FE: AR RV L BRI B A AR N, B EEISEE , h H T2 AR S
BEAE . BB R (R 0 SR BRI . LIRSS (Fo8—2ER & TV AT S A kL, Ui
AKUES mERIA SR & Rt Rase tE, KBS AR AN AT S 460 FRE%2
W A R PR e AR, DU A R S Ak K 75 AR BR B SON 7 — P £ . ARBIRAE R 25 J LA 24 A

JRIUBEA ROy, B B A B L R R AR, IR R e . B R . AR
A DL R E L AR H AR AR R 58 L ik H Rt A7 i ik .
S 3R

[1] Wang, B., Jiang, Q., Yang, G., et al., Advanced Science, 2023, 10(21): 2301419.
[2] Chen, S., Huang, K., Wang, H.-F., et al., Chemical Engineering Journal, 2024, 490: 151835.
[3] Jiang, M., Huang, J., Yang, G., et al., Separation and Purification Technology, 2023, 314: 123542.
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MRS L, XU, B
1 MR

BE: DIHRIEIN LS T (BDD fiR, fFEEFEER. FERSER A, EERZE NI
ZRIE. HIRE S TR R R, BOHIZ il B TR R IR AIH g el S
AL AR ACAIR, R JE T 2B Tk 5 A AL S AR e B LA P R b 25 38 1 iR AR, IR 5% T AR S P
PRAK Aot TR [ B I B R IR B R PR B, VRANRE B 7 L BRRL AL S LA, I 8 7 ad R R PR A
FBR, RO THN

B05-13
AHMRSE BT KBRS TR A
M . FHE Y, WA TEEAE T gk !
1. TLHRHR

WE: HARE T MREMERA . SRR E IS T KA B BOR, R KR AL 5
JA K it ER AT R KA ST G 1 T2 0% . AR EAT 2 T A 5 st ISR SR
FIFFEE SRR, DOV A BB TR R PR R SR T AR R AR SR EE T A UM R 2> 1Bl
S EE eI, R I b SR R S T B, ARSI SR G DAY RIS TS
%, WMAREA LD TR MR DRGEEE RS2 HL fils 7 2R E B A H A I AL S AT
BLRARAL KL, S5 G Bl IR RAL SR BB AR M T B 2 A M AT MR A BRI A WL R S IR
SNIERE, BN RHR 2T S5 5 AL AP ERE I OC &R, AL i BAT D 57 Bt #h 30 77 A PR RE Y
REBAELEATRE.

B05-14
ZHGUKIEEIRE T IREEm SRS B
F 5t
L VRN

TR i T LEGORBORI 2 J2 147 HE B K T T P oK B B, PR HC R ) 8 1 BR S i 5 0 PR 1
LRSI FE 2Rk AR MBI, AT FUEAE “4EGREIE N 5] AHEHE
IKBEIBEEEN g T 28 SR PR 3 A7 (0 DRV B 88 4 = T R B 45 M AR TR, JFIEM] T 15
BRI K 705 2 T AR AR P & 7 At AR 25 m, R 88 7 i SRR & B g, wliEd
R TR HIK A TR B 10 HE N JBIE I 58 DU . 857 BB K & Far L i D e vh - il S 2 A e
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LIt Mg oy SRR it 1 B R S . AEANRI NV B T BT, AR SCUE R T PRI 1) PN R SRR
AN BT IERE L E I, TR TR R S A I O T T YR KO TE L, R T
S e A BT SR A T R R B A P08 952 17T 3 S0P B 8 A P ARG, RTINSt Tl L+ oKl TE ™ 2 2 7>
BARYE, , RERT VAOKEIE D . AN D SERR A RO, sl TR TR RORE . R R TR
AT R B 22 RE (R WAC, SR FH Rl AL T Ml ) S B e 3 BRORCHEAT B0AIE - R 22 A P s i o D) 3 2 LA 2
26 W/m?, R DV IEAER) 5 Wim2, Bedh, AR —4E TisCoTxs MOF. g-CoNa JURFIRDG 22451, SEHL T Ot
TP RIS AN N B T ARG KIE TE A R i O G RNAR A, TR T OGRE S R 1 RE R B RER AL RO TT REIE . ASHIE ST N
HE R KON Tl v R KSF BEAL . REBAL R RIER AL TR

B05-15
PEFEEER AL AR U BOUE M TR RO BT
o
1 BRI

WE: WRRRMENE. JURMIEMBZ SR IER AR, By, SSEMBET ST Z N,
SRR Z BB RE B ARSI TR AE, FEMRAER 2R . IR & 1ES KRAAST 2019 F, 7 22%
(IR T RS AN 21 22 38 A B T Bt A8 FL AR TR, W AR RS R GUIE ™ B, RIS A5 ik B R 2R 2
BB AT N ZERE, IWTTBEAN B EE T, " EHEH NSRS R R, BRP ot R & BB, KR
Joe B AL P B PR BT VB A CO2,  BETTRE M A BRAURASA o R U i) 1 77 2R B A AT =y fELAG A2 H AT
BRI AT REATE T S TR RRIE T 0, LSRR BT A & s R RO T R, AT
B ISR, R AT A TSR W] AT T R AR R (1 BRI R B 3, AR b
HEATZ MR AT . A R AT AR A E R, ST A SRR B A SR S I, BT T AR
AR B A RN A BRI R K S LR, IR HAE N AR RS ] T A £ 1 (MCDD #.
Jorf, B HEBEPERIT AT TL, IRTT T HERRN R T AL A SRR REANIE LA .
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JEXTFRIZIE =4 Janus S48 RSBER 1w a0 2 X oK B R
PR 1
1. R

WE: TV, REal 2 il s Gy s S RO R 1K 3R . Janus AORLEAT SR IR AS KR
TR, B AR MK B R B ) iRk . AW P IRAIE TARLAE B A 250n, TFR 7 RA
FEXS PRI AL B =4 Janus ZF 4R, AL T RISMEETE . ERTERRRE, ARXTFREE K L RT
UE I 19 5K 2R KR B8 BER A . =4 Janus 214 2 TR RN BATE R K2R I AT BT /K /25 I 27
Y HRGER o 2R T AR B RE T ik 34.38g/g, AINAEE RSN, LA LER I MR T LI
N, BREA RO E AR MR SRR AR R BIEEFT, DBBEIE 9%l . AR
Hu3BE G 1 IRy B AU ) “trade-of PN . = 4E Janus £F4EF B AT R I RORR E AT AT [l . A
FONS HA AL BALELEAT 1 VEAE T o IXINTAR A DO AT $2 1) =EA XS AR AT ¥R Janus MPBHEHE T —
PR fR. WIE. RIGET5E, 10 H VB AEANR i =4 Janus AR 7> BEHLEIR O 1Rl 101845
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HYIRE La-Ce XUBTACBK SA FRALSHBEBNT 7K 4 agk i A7 30 2 BRI R, B AL
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1. AT R
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WE: Nl SRR o] RIS A 22 UURL I B A RL i e Gk A I B 790 1 A 73 25 s 5 i
FERR A A R S, AN 5T DAL B RS A AR ok (BC) RFENR, S56 M E 5tli= 8 MR AN
W ERREA(Sodium alginate, SA) KR R A48 M - La(llD)-Ce(IIN) X E T B A I i3 7 —Fhr
BB KAFAY Ce-SA-La/BC 20 &S, FT &R K R IR BRI 7T, VEANE5E T —Se ORI B 2 1R 1)
SO, 25 W B B 0 2 R B A 250 T MR R AE VA 1 Jo AL S I I e, R IT T R B ALER . &5
BRI Y Ce-SA-La/BC & —Fhif2 2 1.8 mm. LM AT ISR A FLIR = & i = 4
KRR 546 BB R . Ce-SA-La/BC 24 SEHIRAE 25°C R F2 7 BBt 200min P4 BIi& P47, 7V pH
N 2.0 B () Z RIS R 90.2% . IR BRI AT BHAT 3 T Langmuir SF IR R FAT IR IF HORR RS, S KRB
B ENIL 129 mg/g; Ce-SA-La/BC XJ F-55 1 [ B 5N B ik 742 i FH 400 — W Bt Jek 2 D7 R HERA AR, TROPR fe
A E R TEEEL B R IR AR B ol it 0 IR B F-25 7R 5 Ce-SA-La/BC 220 &EL 1) FT-IR. UV-vis
XPS HEAT /3 B FI T FL I, 5 S BA A R S e R B SR A PR SR I 4% S S B AL
RSS2 FhO7 S T 0B UK PRI L B . TS B R Ce-SA-La/BC MU E T IE T . PEAT L
AV IMR, WREHTERE S, T ELEEIR BN 58 BE mIRI B B 0 2 RO 14 S B 5 7K AR 1Y) 6 4 40 B A [l 7
P, TCRFEAN k5 G i Az, RIS SEE T el By, DRI 2 — oAl 5 o 8 0 AR 7 P i 5 1 2 A7 R
ML

B05-18
HAEETIR: SOURBEIERKALE
R
L PUNR AR S A8 5

FE: REREESHEEH AT OhEASHERILAIR) (2017-2021 ) Fit, REGKHCE
BAE ETE, KRR BBEE R A H] 204.6 3K 38 JIM. [FI 2017 FFIECE EK SR ek 1
H, NFAF=ATEF= R 80% LA R K, TERGACFLIIEIL T HHER IS, KIS 2 At |
KEC o

KIPLOK, EWEHG G — EAR PR EK B R R I— TR A R . SAEGATIIe MR AL,
HERT (CDD HARAE— Mg M 1 B IKE AR, 8 it A i i = 2 b AT £ Bk R N IO & 55
155eY), JRER A SEILEIRAC BRI, AR AR EAT Ml o 1 LR A SRS 770 AR ORI ARoRs 235 DL
N3y LVRANAT A T AT KRS G 5 BEIRALIR 2R (DR, 487 i e B A P 1) S PR AN 2
. 2.0\ CDI F5ORKIAJE PIFE SN FH k. CDI i U BRI A Sl < [El A CDI S ARHI A T B S5 7 T X
CDI BARM 7 VA 413 40 41 1 URE4LAE CDI B S BRIy T Bl K AR O A, B i i LA %
RIANEFBORT B, S B 1R I 7 AR R B e

B05-19
ST XUAL p 5 R AR 3 s AL SR L IR
W 1*
1. RIERE

PR IR F AL R BOR REA RO KR s T RN IR T e 1) i, JF DR P e A N TE T
M RCMEAT B SR8, 7 H AT AL T T I R SRR, T FURCRR ], FB 4L NOsRR
IR A RKERTRIINEZ — o fEARZ St RAAE ST G R AR R, BRI AT e
B OAERAEST . RAREEIE A, IO — RRAT AR B HL AL NOsRR MR MIAEE A EERE K NOy-
FAL Y RLAE No FA AR R e AR 2 o (B SR RE B [ B Ak 2 rh () PR R S 0 B 1
LT, YR A RE DO SN PR S B AR EAT R . 3T, FRATHIBGE SRR B
THREE AL NOsRR O No fiftth 17— S8 PE AR, BEXEFEE BAR. BORIK. 5 TR, BRIk fafiEfe )
Fa g PEZE (A TR, FRATHE T A HLEC A ) 2H 2 SRS k- N R 2T R L S S | Ay 80 B2 P 0 78 AR UK 45 14
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Fe-N FHAIE A M5, MEAGRIRIL VI 90%M) Ny b #6400, AR I BRIN iR 1%, BLEHE 40 IRRUS, 1K
|HARFF TG PE R B, KRR IR FFZR BIE 90%([1-3 ] &1 % 2R X4 R HiL A4 7522 AL HE R R A IR 25 (NOsRRD
AL P SR S N P, AR 458 ) o) 2% SN S R FB IS, 1T FLZ SN ) B 1 LI T AR s, FRANSE &g
22 MG A AL ZE DRI FE . #5801 Fe-Cu Al Fe-Co S8 A& JRIEPEAL 55, Ph RN 38 1 *NOs FI*NO; [
WBR, et T R S SR M ANOs RS, R A TEYE H AR, & T NOs-2I-N, RS
[4].

SO

[1] H. Zhang, C. Q. Wang, H. X. Luo, et al., Angewandte Chemie-International Edition, 2023, 62,¢202217071.

[2] F. Z. Zhang, J. M. Luo, J. L. Chen, et al., Angewandte Chemie-International Edition., 2023, 62,¢202310383.

[3]H. X. Luo, S. J. Li, Z. Y. Wu, et al., Advanced Materials, 2023, 35, 2304695.

[4]Y. L. Huat, N. Songt, Z. Y. Wu, et al., Advanced Functional Materials, 2024, 34, 2314461.

B05-20
AR B T HA BRI
PSR
1. LR & AR b

PE. AL ET (Capacitive Deionization, CDI) $iA, & —FBi B 7 58 I B H AR . Z AR S5
T 5 AL A R R SR B, R FE 0 £ F s X B F A LRI [ AR TR R L = (EDLD,  AATTTIA 2]
BT E . CDI A& —/NH B TR AR ST R . MR BR AR, A TER PR h e
AT DA F AR 10 i B I 5 4 B4R 8 R, SEILE SRR - CDI HoR HAT e H 26 1wy L B2 4E9P fi B
SO G ESER A, JUIHEXT B AR & T IR B A A, AR Kb KR A A i B4
SRR Z K. gk 7 E NS CDI A & i £ 85I B B FE R, el (1) iR
WA RE (20 IRBEHEMBEALE]; (3) ST (4) CDIAERIEE 5N R, TUASJ7TH B 44
o WEIENA T ERFEEBLA IR BRI TR A 25 3 FHOR 7 T i 7t ik e

B05-21
JeREBLH B E R TR
XBE‘E‘@Z 1%
1 R
WE: T R, BAR A RS R E RGHHT R TR EOR B T B R BRI

ER AL BRI AT BEOR, TR BHESRHUS [, BE KL S A5 21
TTZ M. SR, T B i A 5 T B 3R — LS AV ST AR AT 1) 46 J8 7 3 9 G B 4T, 23 B R BT AR
BUR, RPRBIABAR AR . ASCHAE AL 2 L BT RGP 5K, AREER DGR ARt
BHSERBGEAT I . o BT BT BCR B EE G i3, AR TR MR AN, RIS v B 1
RS I 55 7 2 P B B T Il AR R S X Na I0rBS R B 456 ZRRIERAR 55 730 1 ik
T, M T B T B AN O R ST IR

B05-22
2D GORE A R & R F T KGN Z T T
PR
1. AR

FE: B HOAE —TIREFEIR. BRIETT 8. TV TOTs R R /KR BEOR (1] FE/K b B R v, B
TrEBORAENS B MK 40-70% M RAEIN, & — PR 384 ) B3 AT f/KIG BEEOR[2]. JFR AN
553 S HR AT LU RO KT BB BEPRAR, 97K BRI AT RS P AR5 (1 R4 it AR ik (3,47 3K
R K R AR AR T % A AR IR I T B 7 85 o R 32 35 P A e X DA S ) A R0
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12051 Bk, MEPRHAEEH R, TEAH T oK o id BT s £ R 70 B8 () — 4R R S LA e, R ) 2
BORAE KR BT T T e () E KA LIE AT B AL [6]

ICAR NPT R FE BRI BHOR, R —MRFENT . 7738 b 54k 224t 2 — 4E9 KAkl
Titde FETAREAR, ICRNBII LB A B, Wiy, 8. MXene &5 20 RFh — 444K 44
B ECRFF ARG AR S IL T, RN R a4 . 8 1 0F A 4GRS K G 3L AR
735 AEARNAGHIT TE —4EGNAK Fr 55 BRAN K FRAELE 7K Z A HLAR R 0 AN [RIAAEN TS Ge) 3 1 1) L BR e
RIS, G E BRI THSRORI SO 25 SR AR RIS 7y B PERESR TH I IR IR o« AR BT B oK 5 B BOR AR LT O A ) 2
%, By E R SEE R b

SO

[1] Sholl, D.S.; Lively, R. P., Nature, 2016, 532 (7600), 435-437.

[2] Marchetti, P.; Jimenez Solomon, M. F.; Szekely, G., et al., Chemical Reviews, 2014, 114 (21), 10735-

10806.

[3] Lin,J.; Ye, W.; Xie, M.; et al., Nature Reviews Earth & Environment, 2023, 4 (11), 785-803.

[4] tREEF; BEE XA, L TdE, 2022, 41 (3), 1091-1096.

[51 Cheng, L.; Liu, G.; Zhao, J.; Jin, W., Accounts of Materials Research, 2021, 2 (2), 114-128.

[6] Wang, S.; Yang, L.; He, G.; et al., Chemical Society Reviews, 2020, 49 (4), 1071-1089.

B05-23
R b EL R BRI B T3S A DU bR
By, Feaeg s
L RHEKF T

WE: 4 (PO BB SR WM. IRt TSRS, REBERRIEED . BERERE
TN IPRME S 8, XOCHE T AR Z B R e, T8 H T ooas A A7 0 il 46 S 1) 28 2 R E (1
M. REfGERLEZ, 2880, RO RMFE™ERA . T EKPSHEETT. FIEK
FE L IR R AR T BHIR R A S (R R EEEH . ME RSB E FINEE LM ER, W
EHABAER R, SFA. PR R TE RIS, X TR KR 3 SRR b 14 s & 7t 47
SESERMEZETEZ —, WA REA WA E. Sk M 8L i B A E 2 E L.
HM A HHELE (COFs) f—RLEMMEE ., LR Z AR, LR E A tEFf4i4 % C vt )5
[t DR COFs, TEBE T R B b B B Tl i B FH A 5t

BE TR AU B 2 A) AR 72 1) 5 ELAE FH DA R i Tk e A 1 B S A8 S BB M AR R, ARSI I 5T & i B
HIIHRE MR R IE TC—4,4- —%IE KAk (DAPT) , FRKH 5¥08 = RSSO N, BitHl& T
— RAINE g T REAL LN A HIHEZE R RH(TeCOFs), @il FT-IR A1 13CNMR Uik T TeCOFs 4> T-45#4,
FEA R PXRD N2 S5 W% B B0 B il 22 A B SR AE T TeCOFs (A BE I RE, BFELS e, HERTAA,
LE AR E S, BEGIRIT T TeCOFs Xtk P+ b, JCHEFIFH4E4: K C Hi4E TeCOFs
TP S SE I B T AR N I FE . B S, PRANIR T IR R AR P R B T IR N FH MR, RFHE LR
pH. WP E] . IR EE IR &S T BRI KRB W P R sz, e HR P 3 2. W
P S5 E 200 55 DK W P ATL BRI AE S () A TR A AL, S AR /K B R T o 7K 4 5 7 1Y) i 2 TR WA R 4 i P
BT R

B, BRI IR TeCOFs X 7K 0 B 7 BA R S Rk B M Bt e 7, BN ETE s 1)
W Bt (195 mg g o FEE R I RN 515, il T W, fE I 225 K 4E4E % C, TeCOFs
TE AR P HL K R AR B T B RN B B R R R AR A

B05-24
TKIATE AL GIR T R 25 BT R O A RE AT L

o 1*, AHER!
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1. [FIF R

FEE: TR R PR R PR BT TS 4 O RO W] A IR A 3k A T AR I i 9% 25 1 5 VR R A7
RE R B, HA KR - A=A B AR I As(ID | R AR IR ARG iy, s AR BE . 7EAR
ZREACFRR AR, 9K ENE: (Nanoscale Zero-valent Iron, nZVD) A K H R NI TESR . A5 AT 1R &,
2R N E . nZVI R 5 5. Saiith, Bkt 25%, R 7 HSEPR M H AR . @i X nZvI
AT, BRALGIKEAN . (Sulfidized nanoscale Zerovalent Iron, S-nZVI) REAEHE EA R IEFEM:
PUR YR O, AT E A TS5 R LRk . GX T, ASC@Ed i R, ARk
(S/Fe=0.01, 0.05,0.1,0.2,0.5) S5ty (—23%, PR, G — &5 S-nzVI FEE N H T As(IID)
2. —J7iH, LT T ARG S-nZVI Xt As(I) 2 B30 K e S5 APRIOI 45+ . PRk
R IR R F e —J71i, B MM RAEBAR SIS RAMSS G, SCEFRERARIT T S-nZVI X As(III)
)2 BREgA 5 VLB, BE%E S/Fe I, S A4S HEN FeO fikg rh L OB 1) AR S5 1), 3 AR i [A]
PR ALY AR R ey, AH FE R A U 23 1 A% W AR T R IR AT SR AR SE R . RN S-nZVI
# O, S\ Fe A LA T EMEE S/Fe IR 2Kkl BB, 2 S/Fe=0.1 I & J7 HI 4514 5V TIA 3
A BeAh, METPIEEAL, — PR R S sy, AT R T A 30 A% 4 K 5 MR FeSx JEAS o AN i
T EE N S-nZVIH S SRS FeS, HEHUHE &, BN FR I HaO MW B ELSS, AIA et &5
N o £5 6 K F , AN AL 25 A 38 S-nzZ VI S5 TEAS 5 R, INTTSEIL 16 S-nZVI #AL 5T 5 As(1ID)
ZBRARERE M o BRI T AR S MRS S BTA R, HET SR T As(ID I E BRI IF B 2%
H5R T AsUDFIR M. A BEIIRE, 35 T S-nZVI 1 As(II) 2 FRALHE -

B05-25
SRR T B LT MR A R BB AL O MR
B
1 R R

WE: VAFRN MR ZIPUERZ —, HA AN R RE A A 1S SR HUR KR A i B 2%,
AEALFREERT i, KA A BATIEAE B . TR, 5 BT RAT BB X R & S A 3 ROK AT b B
R BB TR R A S B ER BOR, BTG M « S PR PE B 3 1 MY B e R T A o FE AR T,
&7 B 22 b2k SR TS MR E s i L T i, IR S IR S AL IR, SR S DU Z R K 1 =i
EFR X il g AR R BRI A BEREAT T RAE,  EURHR IR TR AT T IR #r, BRANPEAN
fEdT 1B TIER AN R AR AU . AT TT AT 0 98 FL AR R B T BOR IR AU, 0 i s AT WL R A
PRAK B A B PR R R BOAR S

B05-26
BN FLE A MR R TS 1 R F R T5 /KA R
B ORE 1%
(AN B By N
FE.: PR liE S 24 B el 25 3L R A K, A2 R G A N S e iy s e il TN DAL R

RE R E LGS, FEER. SEEREKTRAR, BAEEBERNR S, WERE &R
ARG A BE 0 AT WSO RE P AR F 0 2 B B B R SCRIBRAR M o AR08 SCR A — B 50 (0 S AR 3R
B, FEAX FE A AL LT A AL = AR (MMS) 5 17 R 4 1 U B, DA B BR ERIR DU 35 (TC).
TEH A = LU SR THI#7(682.0 m2/g) FISTHT Si-O-Zr AETE A s 46, BeERE i (MMS-Zr10) /¥ TC W B
HIAF 266.5 mg/ZrO2 g, &4l ZrOx 1 19.2 5. [FN), ELRAZL(PDS)FE TR, TC £ MMS-Zr10 LK)
AP AR R R HOZ ZrO2 1) 12,5 1%, IXWTREZ T4 L Zr-O-Si Mg 2 ImIE Y o 16Uk e

A R 0 FL A 2 B R o AL, 7B 25851 (DI) KV RN S B R K AR S B G ER B, TC RBRRBAWE T
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. TC WL £ B2 fLBRIE T S8 ER A BAEH 3810 O2e—. h+. SO4e—. «OH A1 102 X} TC [
AL A B

B05-27
EHT NSRS K RFEE TSR
RN 1
LRI A A T2 B, 15 Qe 5 R BOR I AL R s =

BE: AT eI R R AN AR RN, SCB TR A KB T RA R A TN
AARRE AP UL K 2 ARSI, SRR S AR R I RIS AT 5. AR, $RZE AR
B R BERL A AR TP A AT R N AN DOV R B AR TSR AR L. Ea R L.
TBUMVERZZR 73 1 5 SR R S5 UK S IR 7, RIS il 22 i JELL AR 5 LLEO LTI S5 2 L T
B VEAIA T4 AR A RN BRI S NAEAL . RIS (D SR TRNREL BT Co A Mn XU W] 1%
INASFEH SO T mvE R LA B £, 25 5 AR IR XPS 55 DFT BEIE 50 I 0 < J ek J O (1 B 5 B LR 5

(i) T BRERAS ERN S8 Hh m 8 (1 B[R0 25 52 28 (Fe*/Fe Al M /Min?*), IR B <6 J& % i R s i)
T Co MAWIEFAR S S B Lewis BRIERL 0, SCBUSHEFAEMBLE 10 & Gv) 2T VYV N2
AR, B ik Bk B IPEAE, 454 )54 XRD 15 DFT BR THE B IR BERR 5h fo A 1) N FE IR BE MR . 1200
W FC 2 A S A I R R B T SR At 1R

B05-28
ZIF-9 fTAERGUKE S MBI RE K B A LB TR
o 1*
1. MK

FE: WA N DGR LR IR, AERIR K T R, KR A R AR /K B8 A SR &%
Bt MAEBETHEA (CDD fEA—FMREA . IMRENEFS T, HEERIA RS, &7 CDI
PERE B SCHAE T 1 R B = AU SR B8 ) I B A RL, el A2 BT -G O MR EE AT RL o A% Sl BT RLE 35
W B BE 1 T TIAFAEAS A, T A BKIEAESE  (Zeolitic-Imidazolate Framework, ZIF) HJHE#Hki N CDI W H
AL TR RINLE, MoNFETE CDI MERERIAE RBOKRG . SR, K2 EL ZIF ATA s Bl = ZUAAL A, PR
TETFRAEFEM BN SRS 8O &, thah, X8 ZIF 474 RS M@ 2EUC e EOIRES, SEdE
L HRERE ST SRK A T B TT IR IAN L o IXECEREE R ZIF TR RHE CDI M A () ffi . Ao
FUERRT Co-ZIF-9 T A IRM BHE B it H AL U . SRR ZE . & FAEME R BRETT e, 1 H
T—RA MRS, B R IROX S R, 3 HAE CDI M A IS A . X B R AR SR A
FCFISG 5 L RE, 2RI HEAA RIFMEEYERE I AR BL . A RS & ZMFIET-B, KGR XL
PRME MR AR A T BT T I

B05-29
RN ) S8 TR 3R B o} S G i AL
e b, Lot
1 O

FHE: A0 s P B i PR G IEH AR S A B DG E [ A SRR I G M S 3 G
VB RS Yeds il 1A 207 3, R R T EE B - BT 0k, A SR OE s AR TR 2006 S i CPED
WERPIKE (CNT) 7E Mxene ZERIFEG IR, MEAEG T RPOKRAEE, SEEITHERSH. o8
FME K BT, & Mxene/CNT B4, %27 Mxene J2 8] 45 H 25 HE 5 ML RS 7] 18 V5 G (T o
FERIRZNLE] . ST & O, A DFT #AgHERHL T Mxene. PEI A1 CNT Z[AIFAHEAER, 4R 1758,
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R R R 2 2024 B U AP S BOS. FRHi4 B AR S HAR
LA RO A A T A B P A SO R L A S AR R T . BEAR, PEAl T MXene/PEI@CNT JETEALEE BSA
Al HA WG MEEREEN, 4R ERET IS RLE, SRR AL IR RE 80%MBIEE, X HA
A BSA 13 B %Kik 98%. XDLVO BERAIESL T 7E MXene/PEI@CNT 5 i5 Jeby 2 A #k 1 J1RG B B HH
Bt (DGAB) #2F:FAEMH . AT n] R B A kLG ORI RS Jedzs i) S L BB LRI AR OR S %, B H
IF =

B05-30
HTHHEGIR LR KR IE MK Bk
RoRER LT, R SRIGREL, HOCE L RFWL, XIfESE L2
1 R R AL T B
2. IERBEEBRAIE X QT T O P40

FEE: KA BRI Wi S EE . R K RK ARG L S aifh s R T 2
Ko ABGEIHIK > B AA, Iim s . REERE . B0 AT IRV AR B RCRAR . AR I )
IR 22 FLIEE O R B LA van i /K 43 B8 7 THI V) K8 o AR, AU e PR R B ity 1 A PR okt L s
A6 S P KA (Angew. Chem. Int. Ed., 2015, 54: 2328; ACS Appl. Mater. Interfaces, 2022, 14: 43656)
TEME, B A NUREGOR A4S & B 2 FLBE I b, ) 45 i e B ATURRS e 1 A0 2 i 7K 70 B P B I 1
1K E A =4eb kL (Adv. Mater., 2015, 27: 7775) o BRI, HATKIE T — e E, 228 E hwH
A R IR A s, Re % R e g A 52 i 7K R G K AR AR (Sep. Purif. Technol.,
2023, 312: 123406; ChemSusChem, 2023, 16: €202201932) . £ T3 HUEEG KA R iR 52 7% (Nano Letters,
2019,19,7106) , FATEIE T3 H T &Sl K o B scs, TR T2iE AR 70 B okt el DL AR
B 4EE R (J. Mater. Chem. A, 2023, 11,13231) o ik 34 % H Rl 2 i SRl 23115100 21 ik 78 Rk 40 K 28 (1) 38
TANE b, 45 2 PR B SR SOt B BT 43 B8 v K TR A A K R LV T s T AR S R EE R A
(J. Membr. Sci., 2023, 670, 121336) . &2, BT 5 Tl MREA Lmmisy, RAOTMEETAYE
YR LR HIFBIR A R 2 51 L 7E R A TR A 22 Tl AT A AR R 4l

B05-31
Zinc oxide nanosheet decorated self-supporting hierarchical porous wood carbon electrode for efficient
capacitive deionization defluorination
Sumei Zheng ! 2*
1. Xiamen Ocean Vocational College
2. CAS Key Laboratory of Urban Pollutant Conversion, Institute of Urban Environment, Chinese Academy of

Sciences

$HE: Excessive fluoride in water is severe harm to human health and has become a global public health
problem. However, there is a lack of efficient and affordable defluorination technology, especially for fluoride
removal from low concentration F~ wastewater. Herein, zinc oxide nanosheet decorated self-supporting hierarchical
porous wood carbon (ZnO/HPWC) was prepared as electrode for membrane capacitive deionization (MCDI) and
used for defluorination. The used activator of ZnCl, would not only manufacture hierarchical pore structure of wood
carbon, but also allow in-situ vertical growth of uniform ZnO nanosheets on HPWC. A high F~ removal (94.52%)
was achieved at 5 mg L' of F~ solution by the ZnO/HPWC-based MCDI, as well as its improved electrosorption
capacity (31.25 mgF- g! ZnO/HPWC). Excellent defluorination performance of ZnO/HPWC was also achieved at
real wastewater (F~, 6.25 mg L"), of which the final F- concentration (1.32 mg L") can meet the WHO standard of
drinking water (<1.5 mg L!). The defluorination mechanism was studied and discussed, which proved the high
defluorination performance of ZnO/HPWC was due to the chemical interaction between F~ and ZnO nanosteets,
and diffusion capacitance (pseudocapacitance) offered by ZnO nanosheets dominated over the surface capacitance
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(electric double layer capacitance) by HPWC.

B05-32
REENGTEE TSR A Bl 2 B A
FE L2
L b TR 2= T 22 R, 20E BB 7K i RO AL THOR TR 7
2. AL BUARIE AL AR B [F) A3 v

FE: WG HE SRS R AR 1 E EUE . G SR E & AT DAR A IA B K AR Ve 5 B R
(SR o R B R IR AT (R Ab B R . 32 (38 P M D e B R O 2 — B LA A = 1 SR B
PERUEIAR o T AR R B R AR A i, 8 R i B 7 A 3 A B 5 A ) AU L T i ) 2 BBk 5K . FeOOH
T — PR (1 2R M Bt 771) (5 e B PR IR B e 5 P 2 A A o DRt , AR AR ST 7 FeOOH X T Pb?*s
Co?" Ml N2 [ 3 PE 5 R F l A 22 AR B RCR . KRB HRZS T, FeOOH HIMR Y] P2 f 75 &4 20 mg/g.
MfN-0.2 V HERS, HIRMAEEINE 42 mg/g, 7£ 0.8 V HE N HBEZ) 70%-80%. NI T FeOOH
A ENE, XHBAT T 35 MEFIMIKR. EIEHIEFES FeOOH —EARFFE L 71 POk #5PE, P2 EHEHL
IR AL 97+3%, 55 5 ANFIES 35 MEF A EREFER L8 80%A 35%, SR A R AL
i3t DFT i8R T Po> (1 =B 0 5k 88 M. AHEL TBEEA010)F M, #J12%  Po2 5 {6 [ W Ff
T(100)3K T . Co? Fll N2 R I [FIFE BT, (AR B REART P2, BI#A )52 I PO? 50 Gy R B o AT
WAz R Tl N IR 7 Tk Al G gk FeOOH, HFRDIH 37 mg/g MWL 2 & 5wk Bk . %500 T
BGAE T R B 22320 FeOOH Wi B 77 754 -5 7R A T 471

B05-33
FLH AR KGR T LDH M MXene AL 76
AL 1*
1. B K2

WE: ERUEEY) (LDH) T2 —FA s i) 4 A 25 T EHCDD AT CL-4m 3R 1%
FLEEAEL, BATRZEEE S A s S AT RS N BORAE ST, (H B HER A . S
7. LDH 9K F AR K Aa e ™ 5 RS T 3 T RS RS A7 55 i ] ek, S350 CDI PEREASFEAR . 7EIX L,
BAVER T — RO & =485 22 2 L ER/NiMn 20 WA A ALY /MXene I JZ 457 B A5 4k

(NPC/NiMn-LDH/MXene) {EA CDI FHAA R FE Clo EHEERCH, MXene MR R S oM, W]
SRR B TR, R AT A Y A0 i IR [ A4 NiMn-LDH 44K F 5943 8. kA, NiMn-LDH A 2530
MXene FUNE T RN R BRI ZHAR. FHAT NPC @V HIER FHIEE, F& 7 olvin ek
HiEkAE, MITIER 79 8Eh /1% . Fitk, NPC/NiMn-LDH/MXene HLH I HY 535 B4 RS (265 F
) BRI B AL BE AR AL CL- BR R % (7.95%1077 em?s™). ZEAXTFR CDI it ZH 44, NPC/NiMn-
LDH/MXene//NPC Hiitl A3 H K] CL-WL I 28 (43.5mgg). PUEREhR (12.5mg-g! min'). FERAEIR
FIFH (0.183kWh-kg!-NaCD), VA R 5 BIIEA R B /Al As e P (89.6 % IR EAZ) . hAb, % EEiZ iR B2 (DFT)
THEISIE 7 NPC/NiMn-LDH/MXene 3¢ 2 25 #4213 A NPC Fil MXene £ NiMn-LDH ) 5l FL i #4675, N
WE TR, DS TIEBRe R, NI sSCBLE 79 8 7122 A 1 CIE iR X FpiRs 612 77 72
IR VAR B SRR & T B TSR AR, N CDI FRKIHE— 25 R BRI T 5 5 ILAR

B05-34
A MXene ZERAPRERAZE TR
FMAELR 1
1. L TREHOR R
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FE: MXene FEREMATSEIE FIORAFIBLH, HEAR &SN SHEE, ERAELE TR A
BEKE 1. (0L, MXene (115 i@ R 7 H B EERE R FE . R, AN 70 FATURR 3 46 B AR AT
ARA T TiCoTxMXene 40K A SR HE, B 1D 9eREEMELSIE R 3D 2 LMK K
MXene 1EPEA R 28I AR v HL A 38 ) |, MXene bR BEFIEE 2024k, BRAR T MXene 2 18] f1E
77, T EINAE R EBTPIR R G J 0 J3 22, A8 MXene 25 #li A KR UK AR, 9UKE RIS
TR B SCPE ISR TH I B 2 FLE5 R . MXene R & A B BEH] . 40K B I R 3D 4% 4544 9 Fa il 4
BT E LY, B R R ES T B BRI TG ML s, UhAh, ZaS Mt T & 7R s 7 1AL
A%, MANER 7 AR B T BRI L AT A RS T R . MXene 40K I AR AE LR E N 30 mA gty #huk
AN 1.2V FREREEE Fhh A EEIZE 106.5mgg!, BEERN 0.87mgg! min'. HLHN =R 4Mt
PEREDR 1 £ BR 23T 95%,  FOXT M P Btk ik DR ) 25 R 2R A T P AP e DR o 7E NaCl Al ik R 3 A7
IZAFTR, FRRI FEE 25 B8 1 it b MR RE AU IO PE R DR (1) 5 B 1 8 5 B — V5 YW A7 AE I (R P e AR L, EL7EDY
DAEIRJG, K55 B P9 ot 2 DR K A 1R 5 3R 25 s A 1 i R 2 B ok tH L2 38 30 5 LA PR ) 25 B
FRAMLE, ZHARTERBRRCR . AR, feFE. TR S5 7 T A AR M 45 A e

B05-35
SRR SRR 0 il 28 K FLAE AR 73 7 v O SRR T 9T
AL
L R EARSY: (RO

WE: SEAVHEGAE (MOFs) &R MKZ AL H-AIURL SRR, BAHRIAIR. L
R RO AT ThREVTRSEILS, EM AR A 73 B U B BB AT S SR,
MOF UL & e LU TR € S &8 2F, POV EATRINEN:, ANEE, B AE, DURESE s e )R

(IV) J MOF 7EH AR Bz #2 A A TR e ) 248 8 1) 6 i S sE8 ey, XA 1 B4
SERRN . BRI, BATIRE TR FAH S B -#UE (TIPS-HoP) 5%, LUWTARAES 10 FASF) MOF JiEE (35
BERIL 86 wiY% ). KIEEN 125.7 Lm2h" bar ' I, HHRILIERBE R A HLGR I 50X 99%. MOF il
WL 2 8] R RCOK 28 8 e Ao oK B%, 120 MOF 8 PR B SRR T . ok, $&H—F@ A )
RIZSL VAT (DES) MBI TVETE 20 min WAELFYE EHRIER] S 1 /NFA R B85 3E MOF 9K ik (5%
7NN Zr-MOFilters). Zr-MOFilters FAG 23 CroO2 A (44 MRIWEE S @it b 2207 A e S iR b
JEAL ] & — &5 Zr-MOF JEH T ZRE R . B, RS2 3800 (GOD L JFALAE I — 4R A ke
EAEZR (ZIF-L) Ry ZGO i, ZIF-L AEJyhialfz, 90 5 A s 0 i B v ) 2 () RN [7] 25 i i
FEIAIEE, MRS T ZGO Fr ZEMAR e It GBS 72E M. ZGO M KN2E N 86.9 mmol m™?
h!, KM dd B mnk 266, LT HETH G GO i, X6 IAEF VT 2 WAH 7 B S, a0 R i 47 A1
e, MEAQRACH SR .

SR

[1] H. Wang et al., Angewandte Chemie-International Edition, 2018, 57, 16416.

[2] H. Wang et al., Nature Communication, 2019, 10, 4204.

[3] H. Wang et al., Science China-Chemistry, 2022, 65, 2462.

[4] H. Wang et al., Nano Research, 2022, 15, 9047.

[5]1 H. Wang et al., Journal of Colloid and Interface Science, 2023, 649, 616.
[6] H. Wang et al., Journal of Membrane Science, 2024, 701, 122718.

B05-36
Fabrication and characterization of a defect-free PVDF/ZIF-8-lignosulfonate Membrane for Congo red and
Tetracycline removal from water
Juan Dai'*, Yue Li', Jin Wang, Yanchao Yin, Peiyu Zhao, Peichuang Li!
1. Qilu University of Technology (Shandong Academy of Sciences) Heze Campus
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$E: Lignosulfonate (LS) can be used to improve the dispersion of ZIFs and increase more active adsorption

sites. However, due to the crystal properties and powder form of ZIFs-LS composite, it is difficult to recover and
easy to cause secondary pollution in the adsorption process. In this study, a dense and uniform polyvinylidene
fluoride (PVDF)/ZIF-8-LS composite membrane was fabricated by loading a continuous ZIF-8-LS film layer on
the PVDF membrane through the vapor deposition. The introduction of LS can promote the growth of dense ZIF-
8-LS layer and enhance the compatibility between ZIF-8-LS and PVDF membrane. The resulting PVDF/ZIF-8-LS
membrane shows a higher continuous, uniform and dense ZIF-8-LS layer without macroscopic cracks or obvious
defects. In addition, the PVDF/ZIF-8-LS exhibits the best adsorption capacity of 110.6 mg g! for Congo Red, about
8.8 mg g! higher than the PVDF/ZIF-8, and 110.2 mg g*! for tetracycline, respectively. The more active adsorption
sites facilitate the contact between the ZIF-8-LS layer and the adsorbed substance, in addition to the electrostatic,
H-bonding, - interactions and coordination bond are also conductive to the adsorption of PVDF/ZIF-8-LS. The
excellent adsorption performance and good recyclability of the PVDF/ZIF-8-LS composite membranes exhibit a
potential for adsorbing other contaminants from water.

B05-37
PBAs SHEFARAE A LB TR P AN A
TEIEAS 1
1. LIRS R A 5 EOR B

WE. TS+ (Prussian blue analogs  (PBAs)) HA FF A AR LGSR . 5K & A& i i
{FHAE HCDI A EA T R RIRT 5t (HA2 w2 BT A S @ S itk B AELL, PBAs N A
T HCDI e 2 i B KA E R Z R A, S Fikliid 2, fEEEKE Fe(CN)s
GREAAETS PBAs difARZ5 14 H1 ) Fe-CN-M £ [ N H Zp AR s ik — il £ PBAs 1771 A 181 Ak 22 e
%y ZITIERIS B RRAEE A BRI A B 0l 8, BARGn . 28—, &R RSR,  AEAS AR i
FEHMELARA BRI B, Bk iR AE L, NS FmiEs; =, PBAs M RHMRZE, Bk
A AL SRR 24K, R, S0 — P AL 0 et 77 V2R 3 b R i 2 RN O A v 14, [RJIS 2
MBI R 28771 BET, PBAs W H RSO B FEM BRI K AL, SR TE 1 DL A 8o A% « AR 4
KA F Bt 77 v st B Al & 26 Fa i LD PBAs H T HCDI e R 14 R

B05-38
BHEREERPAKAENTESRFREEBFES T RE SN HABTIA
i”% 1%
B e N

PE. HELETHE (Capacitive deionization disinfection, CDID) & 2015 K [H fr b & e R H 2%
B ¥ (Capacitive deionization, CDD) HEAF 7533 . HRHMALE THF 2B RE LB ER S
TR . SR, ZERIIG P RAZ O @ 1) 328 T2l i 22 i Fe b B 1) S SR A, il 2 RV 4t B
Jt B e E, B R PR REE LAORRR s 2) REE. EE MBS R BA B s m R e AN IR . & @ gk 4]
%, ENERESEE SN, BRARFEREMIENRST (<2 99K, GBS 1R, @&
ERE R TBIERR R TR S: . REAEEEPE. RS/ HAR e MR i, A0 AR N s R T 1
FLA 0L 3h RBAEK RN ) T R I . 5546, SRYUKHEE (g, 8. S5 i
FEA TR O FITE AL AR, 768 Tl A7 BB ARG g 7= 3 P 4 7 T 1R R I AR mT B ey s T HL
SRBPCKIAE (4. R, W5 WEESRA RIFIAMERBEIETE. BIFER FRREE B T8 5T A i
K NAL . TERERI YD SRR R KRR . BB T L RS, EFRTIX — B RR S A S A T
T VYR EAARE S m A K BN G g, DR A S DU A BRI &
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B05. B MBI SRRy 4
FEEELY
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B05-39
Flexible ultrathin Nitrogen-Doped carbon mediates the surface charge redistribution of a hierarchical tin
disulfide nanoflake electrode for efficient capacitive deionization
Ming Gao !, Wenging Chen '*
1. Sichuan University

$E: Constructing pseudocapacitive electrodes with high specific capacities is indispensable for increasing
the largescale application of capacitive deionization (CDI). However, the insufficient CDI rate and cycling
performance of pseudocapacitive-based electrodes have led to a decline in their use due to the corresponding
volumetric expansion and contraction that occurs during long-term CDI processes. Herein, hierarchical porous SnS,
nanoflakes are encapsulated inside an N-doped carbon (NC) matrix to achieve efficient CDI. Benefiting from the
synergistic properties of the pseudocapacitive SnS2 nanoflakes and few-layered N-doped carbon, the heterogeneous
interface simultaneously provides more available vigorous sites and demonstrates rapid charge-transfer kinetics,
resulting in a superior desalination capability (49.86 mg g-!' at 1.2 V), rapid desalination rate (1.66 mg g! min'') and
better cyclic stability. Computational research reveals a work function-induced surface charge redistribution of the
SnS;@NC heterojunction, which can lead to an auspicious surface electronic structure that reduces the adsorption
energy to improve the diffusion kinetics toward sodium adsorption. This work contributes to providing a thoughtful
understanding of the interface engineering between transition metal dichalcogenides and NC to construct high-

performance CDI electrode materials for further industrialization.

B05-40
B TEMPO-E AL 4 3R K4 4 i) & AA UGN I8 IR OB AL

XIFHYH x, fihig !

1. TR R

PHE: IR, Yukl/Eh o B HOREAZ B AT ICEE, A8 V) 75 B S H A BRA R a8 IR AU 24 11
YR NER A B R I AR B A B . AR SR SR gk AR 2, 2, 6, 6-PU FE IR B e - 148409 H B 3
(TEMPO)SE LA 4 R APK A 4E(TOCNF), FERFLIE T EAR GE R RS Fg RSP TOCNF, R )55 = H
FREUACHE, I R B IR A & T R R B ES M AR . FRTS EI TCM R e 4 e 4k
TOCNF AR 82, TofHAWVR S EGR A RRINF. TCM BEEA w1k R AN E 2 Gkl sh e B
FH B (SEM) &8, B Fine-TOCNF JZ /) TCM i BA B (2R G54 o (88 B 28 B 21 4ot
(FTIR)AN x SFZRATH (XRD)#E— P RAEUESE T BRI B e B AL B AFAE . ERERENZE, SR
TCM-5 XTS5 Rl (RIRL RIS 125 99%, X NaCl (1) EBRFET 14.2%, 8o T @Rt
B YRR K 7 TE 538 4 o

B05-41
F R IR D) Re A B IRARAE T 7K 735 A R A
FMEE 123, FER Y, R, HSUET, RO L2
AN e A
2. iR RS RS X BT 7T e

3. m B SE G AL S R R A A B
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B BSRKOK BB (SUS) BRI A de 58 W 0 1K 23 B Rh 4 52 Q3 . SR, il
15 3 32 SUS W) 73 BEVERE T FEANS R 73 A daae 3K I S0 A T I P — KBk ik . R ST 1 B 1 T
REAL BRI T SUS AR R Buis i) — N EEF B B2, HEMEM 75 7 0w M B 1 il i 5o &
o, ERREE ARG PR, A, PIYER T IhRel SUS B8 H & A Nt it 55 2 K i i . iRk
AR T PP IR SUS ERSEPRM A . BRIk, AR R IR R AL d I MBS T ThRe k. SUS
W B, DNOMEE =GR MRt IR, 8 s SR DR W R 45 1K) 2 LR IF R B A LRGN K
LRIz ZJa, EEsmE— Sl RN AL DR ER 5 A UEGR SR T ST L e, AT &
AN Gy K iR A~ BR Th ReAL SUS . 1% SUS JERA M EFstE, HEmKS SRR R
TR B PEREFI B AT A IE . b TP B 1 SR B A AN % T v T, B R puis Al s oy B 1tk e
ANE Gy 7K EHE B D 2B T REAL SUS JBLKEFE 23Tl 7K 73 B8 A 5| /g 2R U 1K) ST o

SO

[1] Liu, H.; Wang, D.; Huang, H. et al., Journal of Environmental Chemical Engineering, 2024, 12(3): 112654.

[2] Zhou, W.; Min, F.; Shi, J.et al., Journal of Materials Chemistry A, 2023, 11(25): 13231.

[3] Huang, H.; Shi, J.; Pan, B.; et al., Separation and Purification Technology., 2023, 312: 123406.

B05-42
TR AVIERH T BAZHE T
BRER L, TR, B L
1. [RIGF R
2. AR
3. g

WE: LF&EAVHEL (Metal Organic-framework, MOF) K fhi& MOF [EF i Aa fidf2 e 1 AN FLER v]
YA 5 70 5E TV G54 A AE ) DR S R B A VR AL s B s SR L34 T8 R 25 B A2 — D o AHIT FE T QP i R A 3
JE M FF# (interference-oriented attachment, IOA) HL#l, %I MIL-101(Cr) (Cr-MOF) HJEA G AR A KT
TR0, MG R T — M BP0 Cr-MOF, “BEHiA — R 503G 5 175 VAL s AR 5 1 rE Ak 2
Ao FIH A& I AR B0 ) TR 4EFE I B 1 RF 4t 5 MOF B RR M 2 [R AH CME . =il 67 MOF /S
W BA BRI 0 BOR, AR RE )58 41.04 mg NaF geiecrodes s LT ARG I BRBAA KL 28
— SR B RLAE S A SC S IR IR [ T A5 R R SR m AR BR M RE . AR TR E T b
HESBEHBTT MOFs H#7715, R 1 HAE AL /K A PR AT S T T

B05-43
BB RELEE LIRS i L2 BT T
A
L. HORHSE & AR TR 7 Bt A A BT

PE: L9k, A EET (CDD e AYOF KA MER TR (Liv K. Cs %) 5l 7 AL
IR NG o, SEIER 1) 2400 B SR EUR B Al IS I 2 — o TEAR TAES, BRI H
mEkEEL (ZMFC) 1E CDI PR RE B AL 240 5 Cs*, it SEM. TEM. —HIR A% 2
WAR, #5E TEHB S BN 10% 1R EE A58 ZMFC-0.1. ZMFC-0.1 %} Cs* [t Ak LR 25 88 277.6
mg g, 20 IEBAEIN G IRER 89%(1 45 &Ik B 2 . MM IR A7 XRD F3EJRA7 XPS RAEA 7T | Cs*E ZMFC-
0.1 FLARAA L () I BIHLER . BEAh, ZMFC-0.1 #E Cs™/Na'BE/REEA 1:40 B BoR i 27.4 Bk 250
DFT 5%, 5ARB24H MnHCF M, 5240 ZMFC BAA H sk AR e A sk 243 v, F 255 Na*
FHEG, X CsTHIML PR AR, B, T P Ehis o 7K AR o R e 3 PR 20 B SR 45 IR B ZMFC-0.1 FaAlx &1
T B 7K A TR SR B A R K HIIE T .
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B05-44
ETHEUE (WFHE-co-W=BeHE Whii) PHE FRERERT A REARS AR EERE TR
N
W, B2, A 1+
1. EREERE A IR TR 5T
2. AT A

BE: EATAEH, BATRINERT — RIICEBE MR (W2 -co- T =B W) BEYW
(SPFT-x), FF¥H N Tz B A 85 (FCDD 3 & P E 72 #eflE (CEM). SPFT-x EHH!
BRI &R KR DU B B 1B SR, R, SPFT-60 REAT LT A B4, His
B 2.7 nme 153 T HA R KA S MR LK S E 725 & (IBEC), SPFT-60 JEfY) Na'Hi F 214 2|
51.8mScem™'. JEITMESHT (TGA) FJZEMERENIR, KIN SPFT-x BEHIFIUE A fFEE (Td, 5%) i
4000C, e KHARGEAEIAR] 57.2 MPa. ItAk, SPFT RAEZFHAFA] (3 ppm FeSOs Fl 3% H202) H 800C ¥
SN E, HEERFERSIE 97.2%, BonH S A R E . RA SPFT-60 K1) FCDI Ji5 H ik 2 44
SEHL T 1.39 umol ecm™ min! [RSF34 E L FR# (ASRR), X2 TR FCDI 1 2.0 5. [FE, SRk
JEAHEL, 3&T SPFT-x (1) FCDI & 3L H 5 iy 1) FiL Amr 24 28 A1 G A

B05-45
JER ERL 2%/ FR T R S v B B AL S R S AR A R S 3 BB 7T
B DA
1. [RPFRE
2. AR

THE: VBRI RE IR A URN IR B () RO B T = 1 RE AR R B Ak 22 A7 0 R FL . FEIA LS
T OS2 PR (3540 28 S N A A7 LT, FLR B I A I RS P S B RE R % (~200 WhkgD), (RI R %
R FR, 2 FLAS A 0 e R T ) ) S IR B SR ARt s, A DR . U R R, KSR A, (H
R E AR AR (~5 Whkg ). ALY BREUR R AR B AEAE 5 /K AL BRI R ) — AN B BT o R {Bhih,
DA I 5 28 AR )Xo I R AN A 2 B AT B SR I iR s I PR SR A R 5 R U 2 AL BEicA el
St R o SO 2 0, KIE R e YT, (R A EIR(<20mg gD BT 71k Biff) Ag/AgCl. Bi/BiOCl
HRREAER S (>100 mg g, (HEW KAEREFRE, 1EHtEaeE B RPOEEZME. Fit, HI 2R
TH 0 R 2R R A R IR T R SR L R — D R R ) F e A i S AR e MR B R R
I

AR X AR TR R T 2 B DA B AL 2 PR S R P B A R PR R S e 2 (R BT
T (1) MXene/BRANK L4 A% TisCoTo/CNF: —4ERRACK LT 4E 76 M2, JEBE0 BT — 4 TisCaTx 40
KT =4 BT, AT RAEFRPusfes, T REAERTHEN TaCT AE FFiE
BRI JZ 23 8]; (2) B8 S 23 FeOCUTisCoTy: TisCaTx /N FeOCI HIZRME S IR, FE{EHE L T4%
5 1) [R T P2 (At 2 98 PRI 2% 1h 23 () 2 i FeOCT 7E ClHIR AN/ ik IS A2 AR IR /e i, HMRE A 30 $h b 22 R R iR
(Fe"/FeX REM: T RUEE i ) T B S 5 (3) 2 @il B 4R oK 41 4 i A7 PR 25 Bi 44K £ ) Bi@MCNEF:
YRR 380N R IR AR B8 -9 B P %) ) s E T 3 T/ 5 T v P R B, S 1 55 % W 25 8 5 ) P SR A
R 77%, AR PR s 56 i B i AR R I e rE AR AR R I . A R FRAT TR F 7 e PR 2 Fa Ak 22 i
SReEE AL, BSE . B A A R R 2 G R

B05-46
Self-assembly of MIL-53(Al) nanosheets '"Blue Planet Flower" for capacitive deionization and efficient
fluoride removal
Yidi Yang!, Fei Yu'!*
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1. Shanghai Ocean University

$E: As arelatively novel MOFs material, MOFs nanosheets not only have the advantages of high porosity
and controllable structure of traditional bulk MOFs crystals, but also have ultrathin morphology and more active
sites, and the unique morphology and structure can improve the drawbacks of the poor electrical conductivity of
MOFs materials to a certain extent. In this paper, amino-functionalized MIL-53(Al) nanoflakes were synthesized in
one step by a simple hydrothermal method, which exhibited excellent CDI fluorine removal capability (59.56 mg
NaF gelectrodes!), low energy consumption (1.0 kWh kgNaF-") and good stability compared with the conventional
bulk MOFs and the 2D single nanoflake MOFs. The material morphology and structure were systematically
characterized by SEM and XRD. This study provides a new idea for the controllable synthesis of MOFs by
modulated synthesis method, as well as opens up a new idea for the application of MOFs in CDI, and provides a

simple method for the construction of highly efficient MOF fluoride removal electrodes.

B05-47
AT BRI P IR FR AR LG 7K RS R 2 A R R B 2 R BT
M 1+
1. PO KA

WE: IR RIS K RIS R E AR, m8a i b 25 Bk RS R EE AR S B R brik b
(R OR R, T LT DA R H 2% fif B 5K 5 M X B K R 3 RIS 7K IG BER J) o AHEG TR PES VR IE . B T A0 ik,
AR RIESEHA, BAMKEEFE. MR EE B A S FHARITERZ R TR 2 156 A
SCEFRIET 2 ORI RE G FAEREM, RSS2 w & 17— Fh B w2
B R SR BRI A AR R . ] BET. SEM. XPS. FT-IR. Raman 25 F B BLARA R FLAR 20 A Al
PER S HEAT 7 RAE, F CV. GCD. EIS X HLARAENEAT T AL RAE, Bt S aeil it 1 HaAR ik i s it
A, WEER, HRSEE R E e, ARER, PTEHR B RIAMFLBR R, KRR Eh
RS B 25 B i 28.59 mg/g, [ IS AE S B ) 5 A T HAMALEL A =38 91.48%, % &S T IR R AR (1) e % 3%
B HIAIik 3.12 F1 4.96, A SCHUREER SR 0 BEME £BR . T BUETER K A RS CDI HAR H 115 7K iR
HEBEAEER X

B05-48
Construction and desalting characteristics of metal-carbon composite electrode
Haining Hou'*

1. Ningxia University

$HE: In the field of capacitive deionization (CDI), capacitive electrode materials play a major role in the CDI
device, such as electrostatic adsorption and pseudocapacitance reaction, by applying voltage to the electrodes on
both sides of the capacitor to achieve efficient ion capture and release capability. The adsorption mechanism and
conditions of different materials for various ions are different, which will directly affect the ion adsorption
performance of CDI device. In this paper, a new spherical single metal composite carbon-based material was
prepared for the first time by a one-step hydrothermal synthesis method under the reaction condition of 140 °C
hydrothermal 16 h. The material was applied to the anode of a desalting device and its adsorption effect on ClI- in
NaCl solution in CDI was studied. The experimental results show that when the concentration of NaCl solution is

529 mg/L and the electrode voltage is 1.4 V, the maximum desalting capacity of the electrode reaches 149.14 mg/g.

B05-49
SRS GO/PES LIl B RuhAK 25
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A !, A
MR SO

P S SNt b ) = U O | 47 e X a7 @) T PR SR =AU TBZ S S INE T Ve - | e 57 NG = 8
P R LN A I A AR B RV AR N A o ASHIE SRS TR R O A SR, B &R MU L AL
PER, SIASEKMEREA] . @it RTIPS v # PES HEJEMNL, DR ANSE-EFEMER . @RS )R
BT (Fe*H) MIEGIER, Mtk 78 0A £)%, EEHRAES AR BA TG e e #t. &
SR FH 300 1) AR St 2% R, SEIR T AR B AR . AVB A AR BRI SRS, R Al K8 B R i v A
1788.89 (L/m?>-h), & PES JEIE &N 12 %, H /5 AZLATH K7 B AR IIAE 99% LA . Fe3*-PA/GO #
BRI B, B SREIn, ok T AL S i 77 % Trade-off 8. tb4h, TS840 S AL,
fE AR AT RS B4 o X ORIV S W 1) 73 B AN K P AR 1) 7> B4t 7 — Pl i g . Fe®'-
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Qb FR AT R FH B A T B

B05-50
IL £ BE: MXene R EBHEFIRE M TERFEMEBALFZSERHIN AR R
Zegg 1, IhN 12k
1. [RPFRE
2. AR

HHEL: Realizing the selective separation of monovalent and divalent ions in water is the key to the development
of next-generation water treatment and resource recovery technologies. Here, we systematically report the
application of bis-transition-metal TiVC MXene electrodes in the selective removal of divalent cations, and propose
a strategy for the slight oxidation of bis-transition-metal MXene. Among them, the V atoms ensure the integrity and
high electronic conductivity of the TiVC MXene two-dimensional lamellae due to their high degree of oxidation
resistance, while the derived uniformly dispersed TiO, nanoparticles effectively extend the interlayer spacing of the
MXene, improve the ionic diffusion kinetics, and enhance its selectivity for divalent cations. Thanks to the above
synergistic effect, SO-TiVC has good electrochemical properties as well as hybridized CDI properties, with a
specific capacitance of 209.4 F g!, a Ca®* adsorption capacity of 59 mg g!, and an adsorption rate of 1.97 mg g’!
min’!, as well as a good cycling stability. In addition, we systematically evaluated the specific ion selectivity of SO-
TiVC electrodes in mixed salt solutions and obtained Ca*/Na* and Mg?*/Na* selectivities up to 13.67 and 11.12,
respectively, which exceeded those of the existing MXene-based electrodes. Finally, the selective capacitive
deionization of SO-TiVC for Ca?" and Mg?* was deeply investigated by density functional theory. This study
provides a theoretical basis for the development of efficient divalent cation-selective electrodes utilizing the intrinsic

properties of the bis-transition metal MXene.

B05-51
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1 ok
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IAE N—Fhi R 2 LAV M R, R E R SO e T A R KRN I 1. SR, mTaig xR
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B05-52
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PR KBRS H ™ ERERET, KBGO BRI A DA R T
L BN S R AR, BRI SE, BRI ST A R KA B AR Bk T i
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LR TIRERR IR M THAL R Bt kL, Bl MXene AR —4E4l 2 W ARG 26 T
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B05-53
PDDA-modified nanoflower-like BiOCl/MXene hybrid electrode for efficient capacitive deionization
dichlorination
Fei Yu!, Jie Li!, Qingping Wang?, Hongguang Zhu*, Jie Ma>**
1. Shanghai Ocean University
2. Kashi University
3. Anhui University of Science and Technology
4. Tongji University

$HE: Currently, chloride ions in industrial water limits its reuse when extending the circulating water cycle.
Therefore, it is necessary to remove Cl" to ensure its effective reuse. Considering the development of new materials
for efficient electrochemical chloride removal is a key issue limiting the development of capacitive deionization
technology for chlorine removal. In this study, BiOCI was grown in situ on the surface of V-MXene, and then a
nanoflower-like BiOCl/MXene composite was synthesized by utilizing the properties of MXene as a structure-
directing agent to modulate the morphology, which exhibits superior pore structure and specific capacitance. The
poly (diallyl dimethylammonium) (PDDA) modification improved the materials' specific capacitance and reduced
energy consumption for dichlorination. The optimal BMP-10 exhibited superior performance for dichlorination, the
maximum dichlorination capacity and rate were 161.64 mg g! and 2.20 mg g*! min''. We found that MXene has
excellent properties for exfoliation and morphology modulation of layered materials. Additionally, the electrical
properties have an important influence on the electrochemical removal of chloride ions. Here we successfully
synthesized an efficient electrode material with unique morphological structure for CDI dichlorination and provided

ideas for structure-directing agents and electrical modulation in material design for electrochemical dichlorination.

B05-54
A green potassium citrate activation strategy via one-step synthesis of 3D porous carbon for capacitive
deionization
Luwei Miao'*

1. Sichuan university
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$E: Capacitive deionization (CDI) shows potential for desalination whereas exploring green and low-cost
porous carbon electrodes exhibiting good desalination performance is still challenging. Herein, a green one-step
carbonization-activation strategy was developed with carboxymethyl cellulose (CMC) as precursor and potassium
citrate as activator to prepare CA(K)/CMC for CDI desalination. Owing to the introduction of potassium citrate,
CA(K)/CMC exhibited larger specific surface area, better porous structure, more defects, and richer oxygen content.
These improvements effectively accelerated charge transfer and ion transport process in CA(K)/CMC, which
significantly increased the specific capacitance of CA(K)/CMC. Owing to the synergistic effect of these above
properties, the optimized CA(K)/CMC-1-2 demonstrated high salt adsorption capacity (17.21 mg g'!, 1.2V, 200 mg
L") and desalination rate (0.023 mg g s, 1.2V, 200 mg L"), and good cycling stability. Density functional theory
(DFT) calculations further verified the advantageous characteristics of CA(K)/CMC-1-2 indeed improved ions
adsorption. This finding offers new insights for designing green and economical carbon-based electrodes for
desalination by CDI.

B05-55
TRAEE LisV2(POu)s FBA AR SEILER WA b R i Bt SR
JAREE Y, R
L. RHBE & IEA AT 7 B

WE: E9ok, MEE T IR R E PO R R, AR TR TR R JCEE R RGN, BT
EREERREEFERIR S, BALEF (CDD HAIEEE A MR IR LRI B8 . A SCE ORI R
& CDI 3B IR Tk E LisVa(POs)s (LVP@C) BB IR, DA iy B 5 S AN S I IE B e 77 AN E680
AKAEREERR Lt 7. B i X 2ot Rt (XPS) AEAL X FHEATH (XRD) HAVEE
T Li'BSF7E LVP@2C WAk (B JEENIIE, 45 SRR A 7R 5E T2 58 AU ade i S5 I8 Py P A/ gk it
T VIS RAE T AR . SRS LVP@2C It 25.8 mgg! MR Lit IR P2, RIH7E 50 ¥
TEFR G BEAR S 78 M a2, S ik 1:5 FANELEL ik 1:15 I, LVP@2C M8k £ 2500 7
Jy 4447 F1 3512, DFT 5%, LVP@2C WMk EIE iR B HLE = EIHHE T 5 Mg 8 141
o, Lit@E FHKE B FREE N, BPY a2 K. &5, TGRSR AR i /K i 8 R SR U (1 2
PEPEA R B, LVP@2C %AE EA kB RIS Co(LiMg)=187.50, a(Li/K)=136.11, a(Li/Na)=116.88,
a(Li/Ca)y=4.92), PRI AR g A il i 7K rh i SRR i 75 78 F Al
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ALO3/AC positive electrode selective capacitance adsorption of fluoride ions in water
Hao Kong!*
1. Sichuan University

#ZE: Fluorine is one of the essential trace elements for human life activities, but excessive intake of fluorine
can cause fluorosis such as dental fluorosis and bone deformation. In this paper, Al,O3/AC composite material was
obtained by simple ultrasonic treatment in porous Al,O3; nano-dispersion solution using activated carbon (AC) as
carrier. Field emission scanning electron microscopy showed that A1,O3; was successfully loaded on the AC surface,
and 5%Al1,03 was uniformly distributed on the AC surface. N> sorption and desorption test results show that the
specific surface area of Al,O3/AC composites is significantly increased compared with AC. The results of cyclic
voltammetry, constant current charge-discharge and electrochemical impedance test show that doping Al,O3 can
improve the ionic conductivity and specific capacitance of AC. 5% AL,O3/AC has the best electrical conductivity
and the highest specific capacitance, which is 92 F-g'! in 7 mmol-L'Na F solution, which is 1.5 times of AC specific
capacitance (62 F-g). The results of CDI defluorination test with AlLO3s/AC as positive electrode show that the
defluorination amount of 5% A1,O3/AC electrode is the largest, reaching 234pmol-g!, which is much higher than
that of pure AC (115umol-g™). In addition, the 5% Al,O3/AC electrode has a good selective adsorption performance
for F~ In the simulated high-fluorine groundwater containing F-, CI-and SO4*, 80% of F-, 25% of CI- and 56% of
SO4* can be removed by using three groups of CDI cells corresponding to 5% Al:O3/AC electrodes in series. At the
same time, after ten F-adsorption and desorption cycles the fluorine removal rate can still remain 81%, which proves
that 5% AL O3/AC electrode has good selective adsorption and cycle stability for F~. The electrode material is simple
to prepare and has good selectivity for defluorination. It is expected to be used in the process of CDI for the
purification and defluorination of groundwater in high fluorine area.

B05-67
FREE T SR 7K T R ) 1) 28 S HLH K 23 B A RE T 5T
Flddh  EUE L RS . AR
IR eV EAPNE bl

TG i A A% ) AL 000 0 b 3R B P et B [l R 2 7 B, O B AR 23 5 A A7 RNR FH A T JE R
RNy AN — P R SR AT SRR S S B AR, BT AR eSS, L
TERBE T TZIB T . B AENLEL (MOFs) fEN—F BG @ m bR AR nl LR S5 MR 2 Thag i
IR R FLAL B, B9 IR A B AR B AR IORE, (B R — B DUk Bl M LR 2 B DL R 4l oKobr
FHIER G2 A3, @2 Bk (DA BN, ERER & T BA 2 ERERIEZ 1558
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