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KT T AR GE A VT RN KA A4 TE D 2% 1) DR R v B A, RO T RER IR FLIESE Y S
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Bei Li™
1. Institute of Chemical Industry of Forest Products (ICIFP), Chinese Academy of Forestry

Abstract: Activated carbon (AC) electrodes are irreplaceable in many electrochemical cells due to their
unique combination of specific surface area and relative abundance. However, in many devices the aqueous
conditions at the surface of carbon will lead to irreversible parasitic faradaic reactions, resulting in the formation
of oxygenated functional groups and a reduction in electrode service life. In this study, we employ capacitive
deionization (CDI) as an ideal system to investigate the cycling stability of different AC electrodes with modified
surface chemistry, so as to reveal the coupled reaction-degradation phenomena that are often limiting deployment
of aqueous electrocapacitive devices. It is found that the incorporation of AC cathodes with rich
oxygen-containing surface groups significantly alleviates an inversion effect during long-term operation of a CDI
system. At the same time, the salt adsorption capacity (SAC), the charge efficiency and the SAC retention rate of
cells with modified commercially available AC improve significantly as compared to those with unmodified
commercially available AC. To pinpoint the responsible faradaic processes, multiple parameters of the effluent are
monitored to quantify the generation rate of OH— species, which leads to a beneficial acidic-electrolyte
environment. Consequently, the carbon-oxidation reactions are suppressed due to the increased redox potential in
an acid environment and the potential of the zero charge (PZC) of the aged anode remains nearly unchanged after
long-term cycling. Importantly, the carbon treatment methods demonstrated herein are industrially scalable, and
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combined with the unraveled mechanism, suggest many opportunities to stimulate the design of the specialized
AC materials with extreme stability for enabling a new generation of aqueous electrocapacitive technologies.
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HZ: LiFePO, (LFP) #YNE—MIR ARSI E T (LD oA E. 28%, LFP sk
HAETE I AT ERFEBEAS THY b B —4E (1D ¥ #uliE, Mmikig 7 L M 8RR TR e .
TEMG, FRAHEH T —Fh “TEVEEHEAL” SR EA RN, BN T S A IR RO SEfE  (<3%)
FHIEMZTES LFP@C, M3l s & &4 e e IR Be . (RIRE AT BRkIG LFP $24E T FIgME -+
PHUEIE, R T L YEO AR, A RE B 11 LH:% V5 A Z AR iR iR s T S,
HNGER LFP FIARFU KSR AL T =), 2 i‘%ﬁwﬁﬂ FasEtt. B, LFP@C-7 R FH Li gk
A7) (3.05 mmol g FlEEZE  (1.01 mmol g 'minD , BA 212 MEAEET (Mg/Li HfEh 60)
A BRI IEA R E M (100 RIEA A ERFFRET 83.3%) . ML AIER/AMAT (EQCM-D) 4
PHESE T LFP@C-7 i3k Li R R TKE BT HABER =B, teak, JFEA X AT
(XRD) JE/RT LFP@C 7E%A Li ARG FEF R AT T iidH2E  (FePO,~LiFePO,~FePO,)
AW TR E AT f LFP F Skt B At T — Rl vl AT iR )5 6
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Abstract: Metal-organic frameworks (MOFs) demonstrate significant potential in capacitive deionization
(CDI) applications, enhancing desalination performance through innovative electrode designs. Herein,
two-dimensional nanostructured porous graphene derived from a metal-organic framework (MOF), doped with Co
and N atoms, was used as the cathode alongside N-doped graphene as the anode in a membrane capacitive
deionization (CDI) system, achieving high desalination performance with low energy consumption. Under optimal
conditions, a high desalination performance of 69.23 mg g and a desalination rate of 2.307 mg g™ min™ have
been achieved with an energy consumption of 0.36 Wh g. MOF materials can also be used directly as electrode
mateirals in CDI system. By utilizing hollow nanocubes derived from cobalt-based MOFs and silver
nanoparticle-coated reduced graphene oxide in a battery desalination (BD) system, a superior volumetric salt
adsorption capacity (SAC) of 102.3 mg cm-3 and gravimetric SAC of 143.2 mg g™ with a current density of 100
mA g™ have been achieved. These advancements highlight MOFs' ability to improve electrochemical stability, salt
removal efficiency, and scalability in desalination technologies.
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[1] Guo, W.; Liu, J.; Tao, H.; Meng, J.; Yang, J.; Shuai, Q.; Asakura, Y.; Huang, L.; Yamauchi, Y. Covalent
organic framework nanoarchitectonics: recent advances for precious metal recovery. Adv. Mater. 2024, 36 (33),
€2405399.

[2] Liu, Y.; Guo, W.; Liu, J.; Tao, H.; Yang, J.; Shuai, Q.; Yamauchi, Y.; Yuliarto, B.; Asakura, Y.; Huang,
L. Bipyridine covalent organic framework aerogel for highly selective recovery of palladium in wastewater. Chem.
Sci. 2025, 16 (13), 5745-5754.

[3] Wu, Y.; Meng, J.; Lei, X.; Yang, J.; Shuai, Q.; Huang, L. Scalable and facile fabrication of magnetic
triazine polyimide for high-efficiency gold recovery from e-waste. Mater. Today Chem. 2025, 46, 102713
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PERE . ASCE B 75 5l B 46 T UL = REIEAE AT IR 1% 55 CDs/g-CaNy B A AT, 522
B B (RhB) WHEALFFMEAR . 2R E/R, CDs 5I NG, AXAET AW, T TORRIGER: &5
THARTF 5S8R . Er GRS T, CDs/g-CaN & A HEALFIA L B4l g-g-C3Ny
FMEATE T KIRTE T, CDs/g-g-CaNg 5 G AL FIXT WG N 10 mg/L RhB [ S EE AR 2614 fEAGTRIIR
FEH 05 g/l pH{EAN 4, 1 40 53 8hFEMSCRIAE] T 96.80 %. CDs/g-g-CsN, B A HEALFIFEMEL, 45
DAEAFIF G, FEfRERARIR R 95.97 %. XU RPEREN CDs/g-g-CaNy B A AL FITE AT L A I A
PNIVASERT/ B/t s 22 3T
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B2 T H i AGHERE, Rk, SR e AR R BN HES) CDI R R I DG o ARSI P M B - Fl
BT MR 2 0 A R S B R kg (PPy) & MR, M FIE4A CDI (HCDD) .
Ni-Co@C-600/PPy HitltJEFL ! 179.28 F g ' (UL HIZ8 A1 0.785 Q (I SR, Horhr, PPy i@ id R A1 iR BRI
BT AR (Ni-Co@C-600) K, A &St I Ni-Co@C-600 I HLFHI & 13 /15 PERE . &b+
T THIAAR T 0 () S S R AN K T AR DR R T B Al TR, IR 4R T Cl-IIERS IR 12 . 4 LL Ni-Co@C-600/PPy
A 3 P 5 CAC) BRI, Ni-Co@C-600/PPy//AC HiI7E NaCl AW H ) Cl-L % mik 60.17 mg g
LR AN 8.42 mg gt min . IR 8GRI KIS (DFT) MR T CI-kbLE], A CI-)
PO RS U AR T BB S .
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TIEBEVERIRGE ST ¥ N-adpC 1ENBEME, MR (AC) TENMIMRAL R 5 T3, iZ3EA 12 V
BB, 500 mg L™ f) NaCl &l s %) 38.1 mg g™ AU AL &, Bl TR EE FHigkaE f1. Beat,
W LR 25 88 7 4% B R B I FR A B R r L i R, TR RO R T A
(2) BTSSP HIEHE T 7 ARG IS 7 LDH, 5 N EUE R R I 8 7 R T i 75 o
T AYIE T1EZ LDH K E RS K CARIE6H) 0.91 nm H % 5K 3.56 nm) , 24 7+ 5
S BoEE, HBOE T E 2R RIEEA . Hd, D RSN (Sodium lauryl sulfate, SDS)
16 A\ [¥) LDH(LDH-SDS ) Hi M 5 i R Bt 58.6 mg g™ A i it 2 2, 100 At E6 78 74 I (1) 25 B 4 B3 3y 80.5%
R RS TE R, AU B AR B SRR IR A B T IRE ), IFEE A HLBI B AT 3 2 2 (1) R
I H B R AR LA
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h, IR R R SR A ERE, BIE LR (2984 F gt @ 0.5AgY) . B ELA R (495
mg g, WKL 1000 mg L' NaCl . 1.2V BUE) PR RASE I MSE (50 RIEH G &)L T L3
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[2] Jiabao Li, et al., Chem. Sci. 2024, 15, 11814.
[3] Jiabao Li, et al., Desalination, 2024, 591, 118035.
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pH >12 14 PO , (EACERSFEA, BORGE pH EN . miE S MPosE e i %2 BRI, AL
BT (CDD EARLAE IR B B e, BAIRAERE. S FRAEM (A ] AL R3S, R
PR AL L BRIR ML T RO R BT G SR, SR AK PR FE T Hh S DU IR R 0 2 R W B AT R 30 AT 9 56T it
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BEE R sk B, RGEEME (SEM. XPS. EPR) FSE T WA AR, WAL SR 40 7
R SRR RE . HLERRTFE R, BERR BRIE I F R 5| KR SRS B B, SRS AR S AL S
FRERE N Ce-O-P WEL AW . It Akt s g s 8k, saigfae vt (10 R1EH>80%
TRFFRD RITE pH IERPE (pH 2-10) , ARSI T BEIR F RIS,  ROR GR35+ B &5 1 I TR 08, AT el
[RGB A5 T R D9 285 (1) B2 AN NS P o 5 A%, S8 7 VR B - P AR 5 v 4y 5 ) e B
AWFFEA CDI RGeS T, B A 2 0 a0 v] R SO BRI HESI R, B 0 A BROK-BEVR- %
EIESE oW g
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BN, S CEEEESE LICH A1 SR AWH ML, S8 NEAT 24 /NSHRI7K-3 /NI ROK R,
SRR K BE 11, 1E 30%HH AT AU 4E 0.907 g g™ 7K, 7E 20%AH AR T it 2.429 g g™t /K.
I 2 /NET R -2 /NSRBI PR AR, A TR I H AR e 1K SRR M R

TEUCEERE b, DR N = 4EE 248, 7 8 e Rh [ e (19 LiCH AR, fil#% T —Fi s R LR
Hi AWH #HEL. EAET 558 (80 % RH) AIT-3A8E (30 % RH) F 23 BIM A Ik 3.36 g+ gg™
H10.801 g «g g HI7K, FEFERHIG R 3 /NI A HRIECRE L 99% FRIMRL R 7K o WK A REAE IR B /K B A2 A 10 7K
TR R Ra 2, BB R K RE J ik 0.69gg™. EOMELEA 1.14 MPa MIEbUERE, JEHE 10
DR AEIE IR A AR RR R o

PA= Ym0 AR, FER T —FifE ARk B, AT TSR P AR RRISK, A
AL 0.6 g g IR K, T HARERIKRA SR BAHL (WHO)  [4E FK kst &4k
R SRR ) R SR ISR T — P el RR SRR R T &, A3 S AR R H 2 7 E ) A BROK B 5 R A AL

B05-20
MWEEREANSARENDREBRE LB FRINRESRE
FAKE L, kg
1. bR
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PE: E A LS AR TR 8 A BRAN R e 22 1 n) A, A A A B M R4 T
R ESN R ES R T LRI gy E MR, A A R IE R AR T A LR L.
A AN ] 09 WL BE B IR 3R18 T A A EZ R BE ) 4 S R (TCOs) , KILE TCOs
W B OKZ R PR 4 Ti—O—Ti ‘B4, X AHMMEBAE TRzttt 722 my #usc. ks
AFIEE IR E A (TAAHD BN H R, 5N EREEE (TPAH) KN T35 0] TCOs-TPAH JZ
[ B AT AR KR 147 nmo HE—3B 45 A2 TR 12T AL T TCOs ARHK A R bLER, K BT b 3 S
i SHRALER S B B AR R T () Ti A7 sl B L Se 32 B 0, N SR B AT o0, o0 i IR R TR
Ti(OH)y, 2R J5 72 VU b S E AR B8 T A/E F Nk —20 B 428 T8 il — 4 ~F 1 TCOs. 75— /51, {iH SEM. TEM.
XRD. PLJHi S GERAERAN A BLAGA g, @i g R AL BEPT. BL A SO0 H sk
S REHAT T PR R BJa, ¥ TCOs-TPAH B B N HE A LB TR R, fEM L A THIAE] T 53.7
mg g’ I BRI . AN, RN ELSEE T (Fe¥. Cr¥f. cu®. cd*. Co®*. Ni#fl Pb?) RA
BT LASEILT A B4 BB T 97% UL B EBRUR . % TAFE N 4 AR A B S0 R TERE T 35 7 1],
NHEFEEE FHARZBREK T EE RS RO T HO %R,

B05-21
ETHE LRI BRI RCDI SRS TR i

TR WA 2, RO
L AR R AR A 5 TR B, Jbat 102206

WE: AW UALEET (CDD HARTERKTEET (NH,D BRI s 8, R T
EFEE LR (PBAS) HIHLEREHE GIMES) #£# 30 CDI (RCDD #4t, @il 5
HLUBR AU SRS IO P RIVE S, 3 T M PRI 2 NH, I BB R 42

AR EAT AN BB T IEFR LR PBAs IR TIETER (AC) HINGRIETZ K iIMEs, FALSHE
TAWMELLHRIL RCDI RGBT M. 6 PBAs MR AL AT NS ) T4 45, 76 RCDI
AT, IIMEs X NH,ARE: T Ca®*. Na Mkt 235 (S #alFiA 2.5 fl 1.95, mifi#h AC H
MM 0.3 F1 1.07, ESE T Ho@ A R S HE R EVE A, REHESEIL T NH, IR S i3k

N R M 25 AR MOA, AT TSI N AR A s (LRI R R S A S TR AR D .
A PR AL T R R R TR F ey 2 B S LA O A, AR T g AL, R T FRARONT BH B R B 3R B 7
@, R b E A IIMEs [19FH B TR 25 B3 7+ 2 87.3 mglg, "RMHE A 12 mglg/imin, HLAFRRIA
88.6%, HAE 240 KA PERE CRIFASIE « X — iR 1 UM st mId el 19 00 26 11 5 480 B A 4] (R 2t
FEIL), RTERB ARG O, SR BH S 7 R E R B, RIS e 5 P 1 AR B

5T PBA/MXene 21 IMEs #—2B42F+ T RCDI [ FAEMIVERE, 1255 A0SR AR
&, RCDI 5 4t 5 I HH LB NH, WR BRI % o B1F ST 3R B, % R GerEASEAUL I 7K Ptk NH " F) EE IR B 25 5 (SAC)
ik 60 mglg, HIFFRAE 80%LL b, BEI{ELERKRE Ca®'. Na'# s R, 1ReiEfl PBAS 411/ N 54,
BRI BESR RN, ZERE NH, IR 2000 125

AW “ThaelR 2 € m Rl -E A s S B IR TH- IR B F S M2 Rkt, T
NH, B B — AR T 58, BRHR/R T Ak 2 I L Ar 45 5 R S MR R IR A L, oA
RIRAKEIE Cn T B KK FRIEEAKD R4 T HeH GRS AR HARTE N, HAP R g ATy
J = HAtRE B T w5, #E5) CDI HoR kL. TRATT MR R -

S CHR:

[1] Wang, Q. et al. Prussian blue analogue based integrated membrane electrodes for desalination and
selective removal of ammonium ions in a rocking-chair capacitive deionization. Chemical Engineering Journal
482, 148923 (2024).

[2] Wang, Q. et al. Ultrahigh Salt Adsorption Capacity of Carbonaceous Electrode in a Rocking-Chair
Capacitive Deionization through Surface Charge Modulation. Environ Sci Technol Lett 11, 634-639 (2024).
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AL TR B PR B i 5 7 T B RS AL
%t
LUK 2

BE: fHlRREME MRS, PG R RRKHE, O AL The gt 1A 2%
fEo BRI, AR BRI SR =, XA B K b s 22 4, MR 2 M LA R e KR
M AR R L R K TR ) B BB AR, ARt RIRIRE /KR o o] 5 M) P AR A B R it K
gl R, )2 R AT AR o BT B SRR T K R 5 T L SRt 7 22 T [ BART
WA TR BIBN S AT AR A FH KA ST 51, RS K BHEAL SR 175 St
TCo AR R 2 G841 D BAAE FEAL AW B R BE R B T 5 oK (i < BRI 0 BRI T AR T R

B05-23
EEERFEE TR RN
J e et
L A ERL S R R A 0 T

WE: 2= F (Capacitive Deionization, CDD AR, & B B AR . ZHE AR
BT 5B R A A R S, R A it ) F R SR B S T FELAR A B E AR T W E (EDLD, AT
LB E IR H 8. CDI FR i H & — AN LB IR B AR BN AT FR . S BR i gA T, F A PR B 1Y)
R BT AT DA FRR R T P O AR B e T, SEILE AR IR . CDI BER B AR ER &S, &4y
i 9N GRS A, LR RS TR ER, ERAHKEE . KR AT = 5E
RIS 2R 2 oerE . A LR TE PN A CDI & R ik B F IR R R BUR, 25N (D &
PEREFEARMIRE: (20 BRI FHALE]; (3D b4 et: (4) CDI HEpeeE 5N HRIE, A7 T
TN .

B05-24
Mo %% NIHCF KRt RE A BB THIR: FTHA R -Fa e thrbUsg
FALE. ENI*
1R ZEH T 2R

WE: NEELRE  (NIHCP) PRI R G Fa e MEAN AR s B I\ =2 f A A 1Y) FEL A 25 88
T (CDD  HAMM KLz —. SR1f, B— RN S BB ER AR I 25 . WP e A ™ B R 1] 1 LS BR A
X, 3BT —FEhdESEICE Mo B2455m8, DURIA Mo® SkEGE NIHCF WIS AL . &
i 7 B 20 E AR RS AL S K AEIARE IR Mo #54% NIHCF Btk (NiMox-HCF) , T 1 it
R MIEAFE M2 AT . 458K, RIEM NiMo0.3-HCF AMUREE 1w fERfaetE (200 &
T JE N 91%) , T HAE 1.2V BEA 90.92mg g™t MImMkkiaE, @it TR %M T NiIHCF. 1k,
"B FE BT R RIE IR A E1 K rh AT AR A I SEFR N o SRR AE A BES T 3R ], Mo 15 4% B 7E ff F5 45
MR E TR R 1G58 1 H - S HME . ARWFFUIRH T — M S e R BRI AL S R T, A T
17 AT PR P B e D AN IE R AR E

B05-25
HALZETHETREUNGHR. BHERESWIRE SRR
TLHE L ARRIE L RS B
L AR R A A A T B
2. FEBHEAGE A IEY R RHEATT TR
3. ALK A r 5 TR
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rh [ B kLR 25 2025 BO5. B B ARl SHEA

WM. WAEET (COD fEN—MH R MM A, HEA AR, B AR A
RUFEERE o SR, AR GuR3E CDI BOR H RT3 A A R FEmr ROR AN 2 DA S = B8 TR P S5 8k
0%, XU RFR G D N AR . BT REE CDI HR S AT IR A L, A SCEC s CDl
F &7 REWM o F ARG R B AR 45 R 42, DLER =5 CDI (1R PR 23 8 A FL A7 250 DA SR T L B8 ik
PRrRtE. BARBER TAEQ R

(1) NTBEICE A AEM) 5 B RL 2 18] S B AL BE ) AR R M BE, il T (I
FEE-EI) ETFREMAHE FREY, PR HIREAR BRI, W 7 RARER A LS T
(C-MCDD) . B ZHIERERE (1IH NMR) R BT 258 (SEM) 24T, UESE T BRI £
B IR URAE R R, B S b r R 2 1) e B HE AR ) ST AR 2 . AR GE R CDI (5.4 mg g )
A FH T AL B S EE R () FS-MCDI(8.3 mg g AR L, JRAZ IR 1¥) C-MCDI EL A 5 i1 1 3h T 75 B (SAC),
%% 23.7 mg g '.COMSOL K4 & B, C-MCDI [ HL 37 %5 & (4.31 mA cm 2) 5 T FS-MCDI(2.18 mA cm %),
XKW C-MCDI & FHE B EE . SULFEE, FRALRE N SRR T 5 Az kg, BT
G fh P, PRAL T HE AR . 4ot 500 YRIEI AR E MR, C-MCDI ) SAC fR-+57E 18.6 mg g *, Tk
Ji CDI f¥) SAC f#% 0.9 mgg s

(2) N T PR RN B A5 7T, R Q5 3-Aes) SRS E 1
REVNE N BERG SIS A bk, B BRI )% (PVDR) FIESME IEM, #8151 X))
REE R — b R 2B F (BICDD o 546481 AC-PVDF HiflAHLL, AC-2%4) (AC-FLN/SPFL) H
W B AT S R K MR LR AR, AT R T 7K & B T 48 4 DU R 55 58 2 IR M AL it o FRAL 2B B0
(EIS) "W PLEH, AC-FLN (4.0 Q) F1 AC-SPFL (4.0 Q) Hi#k I RKA L BH /N T AC-PVDF (5.0 Q) H
%, H AC-FLN/SPFL BRI HLfa A FH (Ret) WFE/DN, X R N BHEMG, 7o s R B R, HET
MCDI (8.9 mgg ' 176.8%) , BICDI {5 KW 7 B AT HL i R 53 734 #) 19.2 mg g ' A1 96.6%.

(3) FIHA BICDI =M= REE, fE— R B E R, @ g R, S EAL R A
KA EAE AN L2208 CDl HoRSEHL—/ M S F e Bt 7 55 540 SR A BH B il 43R 1 A S 1)
MCDI-C (206.4 pmol g™*, S=1.4) #tt, BICDI-C (321.6 pmol g*, S=6.6) It B i i — 4/ B B8 7R B
BEFEENE . 8RR — A AR B TN I R 2 B R B TR R R AL, RO EIE W AR T
TR TR B 43 B, 0 BICDI-A (43.6 pmol gt, S=7.3) A% T MCDI-A (385 umol g, S=1.5)
RIS Cl B TR 2 S A

(4) N T H#HiRE CDI BRI HEHIGEEM SR ), Wk AR T — RYITCER R (25
-co- WV =R EE- e ) AW (SPFT-x) , IR HAER A LB T (FCDD R EMPHE 728 ik
JiE£ (CEM) o SPFT-x BRI H BRI K S AE Rk e, RN BAA RS E 733, K, SPFT-60
JE7E 800C T H: Na* i %35 % 51.8 mS cm . % T- SPFT-60 ) FCDI JIE B AR 242 S8 1 1.39 umol cm=2 min™
FIF 3 i3 (ASRR) , &3 TR L FCDI [ 2.0 5. St Sdbiftt, 3T SPFT-x K
FCDI I H B vy 1 L fr RAC3 AN SR AR R REAE

B05-26

TH P13 2 BR -5 BB AL RS RV SGBRAT AL AR5 S S TR PR AR 3
EE NS X AN S
RPN 2

WE: K REEKPE SRR, HAIMEHE, 55 50KIEE EIRE, NG R RR ot . sk
DU R bR G B I, AWFERISE “LURRTS " 5 “BHEMAIN” XE B, TPR TR TIRFA M
BRTEM B R AKE @ZIF-8 R AWM BRI ThREM A R . B, BRI H] & B & 2 fLas A
PSR AN RELE (A1) v P REAE P SRR BT, 3E— DA SR SO /RS R 1 S P 7R B R /K i )
ROW PR S E o il /KB AN T SE BB 0 o 5, SR AR RGBE B 7R BB, T B RL Bt R PR 2
VESRLUEVERE, A7 BT RO, R IR FEMBRAT A R RO K I 58 R K T AR 25 R A B St bk
SRft T — A A IR TT 5 FUG BN ANRIR R 7R A e M FH A L IOk, et Il 46 1
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RINIERAIKE @ZIF-8 AW, KA S NI . RERIT T E S BRSO
FBRIERE AL AL RIS ), I AE 7K™ R /K B A A5 S 2 /K A5 v ) il I FH T 5%

B05-27
E TR BB FREERR BN EEKRE RS
Eohan

(IR | o

WE: WA TR T REMRENR M, MEREWN S HER. DUYFT RG-S, 35w 2|
AHZAR, CRBA R R i B T FESR R o BRIR A AR IR I A B T KA ok, R RORT (B B R SR EG&
BRI — I B 20817 . KPR IR R 2 2300 420, {EARARIR B RN S 5 4 B8 IR FE A i
KR PR A TR S R . R, FRATTAR T I A F VB IRE B F A SRR IR R R . 1Z RS
Ks[Fe(CN)el/Ka[Fe(CN)s] NZEALIE JF FELf#Ti, Lil.5Al10.5Gel.5(P04); (LAGP) JF g4 B i £ 70 B i
T I FR X 3R A ) A TR R RIS K B S PR AR X 3k s 4, BHAR i B S Fie i &
FSCAR . #3255 T LAGP BEREREME, B HEMME VT, NS BRI RrEamal, Zd T
PRk T . iZ RS RIS e kb, o LiMg A Li/Na i 84k 230> 5y 5%105 Al 4.1%105.
525F 0.6 V MRIKSIHLE, RSAEFENCA 2.5 Whig, 208 EA MR BB RS U7,

B05-28
REMITIC2Tx BB K A EE TR

e Sk
1. WIVLEE T K2

WE: PR BT HOT SRR 10 R4 i DR (10 8o P8 25 B 1 5 AR )RR L ST X i 7K B
JRIRFIRACAL B, A REREAR. MBEAS M0k i, A B AR KA — M T 5o (HIA BRI RL
B R A ORI I, SRR 7 A2 PUR AR L ALAR S A PR R, A5 R 25 B T BORKE LK
MRENIH] . “HEZRARE TisCoT, BA TR HIRKIE, BORRIBIS LR TR & AP S R, KA T/
BEETEARPEERERGIBEHBTER . AU TiCoT, 5 FHESME ST SIS,
FASFI LR ) AR AR, /b TiBC2Tx [ R HER: , IR AS RO K B AR 2 A 0 LA 5 1 BRI
it EEVERE IR S L], IR AR LS T REM R L, R EE T EOR T R R Ei i
FHR R B

B05-29

CDI Bk EEARAT R R IR L
Wi
1. PO R

W, AL RE A BT (Capacitive deionization, CDD) AU B A 2 M, HAERE S KR
T RO S FRFAE o A AR AR T Hc i AR B S A 1A, B SR TAR . i TR, S4m TR, 450
TR ARG RGO T 2 REE DAL I s AR R T 5 bRl . B &8 KRRk, i —
W, MWFLED AR BREEAL s R IIEEILSE A IR T A B “E5H-PERR” MIBOR R, 1B/ T 451
VA2 S mE 0 AR A RE CDI 4 B B RIARAATL, T [ ZK AL B S FH %) =i 14 B8 CDI B FRARAA BT 15 T ) 2%
ROt T HILIR S 5 ERSE.

B05-30
K2R AP AR B B
LR st Bimks 2 R 3
1Rl R
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WE: SRMEZFEEYR (PFAS) & —RA kM, H 20 tad 40 FAKLSK, FILBK.
B R AV BE SRR PE TR ) Y2 B T oA 2 S R0, B FILAERREE R I AME, PFAS BERRN “Ik
AR, TEKAE RS EE S AR G T 2 A 5 AN ISRAEZS R G i FERA) A s R R o [
TERBRMEEE PFAS RN, SEEEKERTE PR AE. A0, XEESE PFAS HHEAH
R TR YEREKYE, RN ORFFREAME , XA MK RN — U E KPR . LS 7 ab 2
TR R SRaR EE (531.5 TAE/EE/R) AR, HH %SG ER . KRB T2 #b g
(IER) FfkiyG MR (GAC) AR M, (HAEFAEME YA T AR IR, ok, Rt amfme
IV (PFAS) HIWH R T HKER 2y, SHERICERERK. Flin, GAC REHMERER
IR (PFOA) Fl 42 3 el g (PFOS) (/114 95%) , {EXTFEEE PFAS (1922 BRRICH U K P (40% -70%),
RN 7 i PE AR R AR AR o

ZHRPERGH R - DA EAEF RS E AT B MLE R, FRATTER T R s A
JIUR B SREWE o Z AR TR SCRENLE: (D fEESSEE A TS “TH” HEFIN PRAS i Hafar Sk 61 ]
BAHEAEN, HAERR IR, AR RERG G PRFAS -5 W B 712 1) (1) 555 A A
(C-Fe « «F-C), DUsmPs R iEs] “ AT HEPI LB E SR & o AN 0 R 8 B i 4N
KB (FCNT) L 4-FIE N IGIEEIE-2, 2, 6, 6-UUFIENREE (TMPMA) Ml 4-FILPIEIEEIE-2, 2, 6,
6 -VU FHJEIRAE-1-50 (TMA) LRIk St fl “Bi5H” S, DASCHLS R E P fEE PFAS
o LGRS 1% A REEUE A9 B AR (QCM-D) BT 1% (SMFS) Fl4y
T3171% (MD) #idl, [T 01 REMWRAT A, FHREA BRGNS EX S T “®EH” M P
177 MRS I8 JE R T IR M A M BHE A R 2 U5 YR (PRAS) 88 J7 T 13 b F

B05-31
MXene 2R & R AT EAF R HBEFEETHRTIA
&R+
L MR (BP0

WE: MXene fEN—Ffr R —4eptkl, T HEARERDR, RIFEFEENSKNE, OB 2N
FAFHRELRET (CDD #HAMA, SR, MXene HR7E TR £ IG MXene 442K F [ 58 S50 5 & i)
BB, N T R ex e, FRATTER T MXene ¥J2 B HAE A CDI IE AR AR i AR Ve RERO AR . 7R
B HL 5% 3000 uS em™ 1) NaCl i 1, JF R Jy 18.41 um ) MXene HIFZ7E 1.2 V HE N &L Eik 100.9
mg g™ K ERAE A, AN, FRATRAITCHEIE I T MXene/Ni E &8, FEKILME CDI Hibk. 18
I8 B S % 9 500 uS em™ ) NaCl %, MXene/Ni & & HMEHLH 49.4 mg g™ I S5 AE 11 A AR 57 (1
EF e 1P,

SR

[1] Xin Li, Xiang Fu, Youfang Zhang, Qunchao Zhang, Zhaoyang Wei, Ke Wang, Robert K.Y. Li, Dean Shi,
Jun Jin, Chemical Engineering Journal, 2025, 511, 162040.

[2] Wen Xi, Jun Jin, Youfang Zhang, Rui Wang, Yansheng Gong, Beibei He, Huanwen Wang, Nanoscale,
2022, 14, 11923.

[3] Jun Jin, Wen Xi, Zongchang Li, Jianing Hu, Rui Wang, Yansheng Gong, Beibei He, Huanwen Wang,
Youfang Zhang, Desalination, 2024, 578, 117468.

[4] Wen Xi, Youfang Zhang, Rui Wang, Yansheng Gong, Beibei He, Huanwen Wang, Jingjing Guo,
Fangfang Jiao, Jun Jin, Journal of Alloys and Compounds, 2023, 947, 169701.

[5] Wen Xi, Tianzhuo Guo, Zeren Xie, Youfang Zhang, Rui Wang, Yansheng Gong, Beibei He, Huanwen
Wang, Jun Jin, Desalination, 2024, 574, 117241.

B05-32
THI 1 R BSR4 ) HCD | A AR M 50 5 B R AL
FRRHE
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G N =

WE: H (LD HbEARERIRE. X R&AER R P Z A, 8 (LD B
—FPEE NG TR HAT, AR LiTRRSREIAR] 116 i, TivhE 2032 4R 290 i, H
AT BT 2 AR KRS LTI R, EFRDIIEE . HB TR RIS T8 B 1 05 P IR 2. SR, 1%
SeRE RS A 2R (GHUIAUOR. WEERZE. )l B AR R e M 2 S Bk i, B
AR R TR CR m R AR G A LB TIE(HCDD M A T Lit MR R A8 LiMn,0,
(LMO) PRIFRAAC, dFEMEmm sy HCDI v 2 AE ) Lit 3280k}, H IR A 1R SR 5
TIPS T M RE R A . Rk, 5N S H B R (7885 Mxene 25) Ry 5 4R
ILMO S& W T, GG, mfe e MR BT B . W5 & R oI A e AR i e e i, 3k45
FEANFLEM . RHE LiTteinaiE. R Smrtee. Yol rfyEiEm A mE o E R, MR EFh
WK LT e RO BRI

SR

[1] Zhang H., Zhao L., Guo Z., Wang L., Ma Y., Zhang P.*, Wang J., Ji Z.*, Ultrashort and vertically aligned
channels: boosted lithium selective extraction via hybrid capacitive deionization. Environ. Sci. Technol. 2025, 59
13, 6881-6890.

[2] Zhang H, Huang Z, Zhao L, Guo Z, Wang J, Liu J, Zhao Y, Li F, Zhang P*, Ji Z-Y*. Fast and stable
lithium extraction enabled by less-defective graphene supported LiMn204 conductive networks in hybrid
capacitive deionization[J]. Chem. Eng. J., 2024, 482: 148802.

[3] Zhang P*, Li J, Xing S, Jia Q, Wang J, Bi J, Guo Z, Wang L, Ji Z, Qu L*. Solar evaporators for saline
water: sustainable clean water harvesting and critical mineral resources extraction[J]. ACS Nano, 2025, 19, 12,
11625-11647.

[4] Zhao L, Zhang H, Yang T, Ma Y, Wang J, Guo Z, Huang Z, Zhang P*, Ji Z*. Promoting volumetric
desalination rate and capacity via highly oriented, densified graphene architectures[J]. ACS Mater. Lett., 2024,
6(8): 3238-3245.

B05-33
A E T2 B G FRALE &G RS st
=2 NS, TN, DR
1. HHEREEREAR K
2. ERKZE
3. TR R

WE: HAELET (CDD 2T A BUK AR . SR1,  SEBR 7 RK KBS 8 1 AR
BARE TR ERGIROKE SR, NSRS . BALE ThHRENRKEGAEY. HET
SEHHR UL K SCHE TR, BRSO U AR Bt T 5 & AN i BRERESFE CDI RGERI I SBE ST AR R, A
REHUBIANT o AW TERH S BRI, 2 M SomiadR FE—HUR i — R S BB IT e 7 R A it
T VU= COV AR E T ROKE AL, R LASKBLF D (B R AN K IR AT J5 2 B A = AR KRR
PS4, SBUKCKHR ETr: BT S BEANSCEE WOA E fR B KR Bt AL i, I Hmi AR T RE
AN R T A R e T AR I ARSI SRR s TR T TR R R CDI R g8, MITIEEEE
1 SRS LS 1 1 AR R AR I T A (] o B, ANTTTAR A AL 26 CDI1 /KB A R 453 [

B05-34
TR B NI Re i R WS RS R s 5 Rl STl = R B Ak S 4R Bl 1tk R
BRIEH L, B4 42E™, Panagiotis Tsiakaras

L 2R A W T 2R BT DX R s 15 TR =7
2. FEFERIR A LA B AR R B AR RE R e R s =
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WE: Mg KRR T s R A alk i o ek ae iR e L B OCE ZBHH. A XLE T (CDD £&—
Pl RSP R, 72 LU R 7 i s BRI AT 5, FOsSrEmaEal A &k, &0, WReSEI A A,
X T CDI KU, TRE A Rl 7 R B BT PO S E DL 2 RIS Ty 282 — kAR . ethiit 7B A
KT RERE (A FR I = e B &4 KL polypyrrole@MoSe,@MXene(PPy@MoSe,@MXene), %A1 kH i i
AT NI T Bl 2 Rl FE # £ MoSe, Al MXene [19)2 8], 177 5 MRS 1) 25 122 #0751 RN B UE P O7 250 B
FHEMANME U (VD BRI ES U V). %ZE T, PPy@MoSe,@MXene & &4 KBS T
W R AE S, A 659 mg g t, 10 RIEHN G (RFF AL SR ik 84%. SR S il HE— b sL T AE
CDI i FE b (48 . TR G W IR BEVE Z A8 B2 i 98 (DTR) HiESE PPy@MoSe,@MXene
() e B A $E B AT U R F PPy MoSe, Al MXene (I REIVEFR, 4L T RS FEBRE. FENSET
TP Ao IX I AR TR TE S iR ) B A K S BRI 19 B8 0 A B 3 i AR A T — it 1 S

B05-35
BRI R R B Bl s L2k he
W LY RO DA b2
L IR A T IR SHR IO, KU kR TR R D, EA TR, Wk ko
2. FRETHAERPRIBT J b, SRBERISE 15 TR R, A2

WE: BT AR R E R 70 A2m, SEHHE T 8 (A K Tk K, Hom BRI A2 “ X
HFR T HIRAESS . TR, BT A BT 7080 MR GE A CAnBER R, 103D ¥ 2 ra Al i e
U, BT R T Z RGN RS . ALRIR REEMT A ST RER LN s WUkt e, SRAMZ 2 A
BN R R o AT AL R VEI 3 F AR 7. BB (15 - 30%) Zeii ALl il & 2 £k, HIT
HE R BB I A REEREREE (SIOW/ALLO; B >80%) RIfTAREM R &Rl WA 4 i sk Bl
fio AILSI-Ti B4 Bk (Fe)y B8 (Mg) S5 moc R vl & Bl 8 ALYl (R a7 FesOg). 13
AR, JE AT - B - 0% B AR BRI . SR B AV A A AT R AL R T AL
S, WS IR AT 7 A AR R I SE B 8310 mAh gt LR R J >180h RasE . SR, AT IH
I S LRI LA B AL EORANE . e dr PP SR S Bk . RRFIRR —PE A, 7
JRE RSB AR A MoO,@FEHT 1) A AR & AR, DUl PRUKEN 1 4 (g YA R S v e

B05-36
HAZE FEARKEMKIE- MR B5&RK
BT *t
1. HIYIRE

WE: GARETERBTIRMER R, Lo Uis RS, $ol v — MR ARSI R, ik
FRIEBK A BRSSO SE UG 2 1T 2 o%E. A0, T X0R R A B 1
ARUPRAFAER B R EAR IEFEZ ST, Rl M0 B B PR AL N & Ja oo SR B AR AR BT , 088 3%
HPIREUR, ARRBIABAR R ERFIA D ARG BN A, Apa et s T
S AL R T IEREM — 22l

B05-37
il FR IR NH2-MIL-53(Al) B AR 3R 9803 T BN B A 5 B T RR AR
TE, ki
1. bR R
WE: LGRALET (COD B T H RIS R AR R BRI, T8 % R I
MR B (FAC) o i el 2 i SR R 75 (LEF) & SEBIL iy RO 1A il 1Y — R AT 1 5
o AHIEFUIT R T — T YR AR R AR B Bl R et Ok, il T =R R A AR DL B AR AR EAR [R] R
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NH2-MIL-53(ADKTRE, R eI T iR S CDI HhREZ MMM R, SRR, BAmEmE
fEEREAR B8, (NCMOF-3) B M E IR A & (61.29 mgNaF gelectrodes™) T H €7 f) 78 T8 LG FF A e ik
(10000 XAEF) , R TAEGHIBRBAEL . 45-G3R 0 M2/ Iy, 7R 7 EOR IR 2 n] e S 80
PR T 8 1 R B8 R B2 AT o FLAE FE WL T e e R T i 2838 0 1 A AR %) &y 35 R 37 38 5 R4S (LEFED o
AW T UOE SR BT UERA T 2% CDI PEREMITEAER I . SE B TS, IR IR ST T R T R T
BRI RPR, 3T iR 450 TR T —1X CDI MRMZ AL T8 B s .

B05-38
e 7K SR FLAR (I XS A% A A A TR 5 TR R R R 4 M S SR
BBEE, TR k&2 EEEC
1 RERHIRE

FE: A H IR B BT 7, B RE A R AR K, K, MoK, U K 2R
FEATHERAIT AR BUR, PR R RIEFE. miee v HIE T OURAR A A 3R B AR AT LS S8
AHIE FCHE X5 2% S AR G5 R R P AN RS R R SR R, AR B4R TH I 0 TR B P B A 2% s KA B R )
SERLTERE

TR T HACTE BN S 2GR, A SRS T =4S8N B 79 B fL 1A% 0EiE, TR
-BONAL SIS M e Mo [ i i A9 A8, B A% EEAY,  AAITTAT 23] Jahn—Teller 25, [ JE i
WIHHIRIE, AlBr LS B Heit LMO @k rhaR i &S 5648, JR4a B, A4 il Jahn-Teller
RONFEH R AR AE /), ST R i R R S A AR E I, i S Rl 42 oA 21

KHPIE T ZH R TENS SRR B, SamMZEREE R, A R0tk G iR Bk
TR IE R A 7 R A, G 5 R R -SRI AR A4S & 70, PR e A2 BT R H R
% RIEFLEL R =4EEIEM 2%, AATHE 750 I RIE b R, JFORFF RIFE B, sk
Plagth . @R AL AR R R O 1 R AT Y AR B T S

B05-39
HAEEALE B TRERAE —RRERFZENERRERSRITYET
R AR
1 RO

WE.: AT MR (PMS) MEmZ B AR O Z N TP R, SR, P AR
B 2 Bl NBRERIR 257 (SO27) FIHAM SR BT, X Ly5 Yot AR R BT I 7 BB o 5%
XL, AT PMS EALGI HI RS L BT (MC-MCDD 25 B, DLSEIPIN &R (TC) ff%
ARl PMS SEIF=IES T RIS 6. Seibah B, PSR RIE (RE N 40 mg L™ FIKH 10 43
B, HIEAN 12V, PMSIKEN 4 mg mL i, PUBRZAIES T (1 25 R 7 Bl Al ik 77.4%H1 46.5%, HE
LR SR A E . Ah, R T#E MC-MCDIPMS Z%ih PMS HE LI FE L& 42 B2 7= 2k PR AR
SR (ROS). )5, %5 7 IURRBEMA TRy, 1H TEBENBERE, JFobh 7ixekd
PR EEE . A TR AR B DO 3R R R K IR A T — b S SR, (R At Ay DO B0 3% 1) B A AN 88 1 [R5 A T
FAL T — Rl

B05-40
PRI AL 8 Fe-Mn W& R IIF T IE 2 K FEFRZR B DL B A
3t
T Y N 5
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FE: WSR2 bk, ESCBE R T AEE S B3, IR AR R, ™ EE S T
HAEAE R o AL SCR RO R A BORTE TCA SR il 4 1 X JR ST W [ e AL AR =, A 28
RIS VPO 1 IR ARSI B AR R FE

SEM. XRD ZRAEGRER, WERHELRES TCA AL & RYF, RiMAARKENZ LN,
BFIETERL T A2 Rt . HEAIEZ AL s RUE T MAO HLARRZE 7, BIDAHAE B3R v -Fe,04/Sio,
Mn304 S5, T Ti S LA fERR R B, X AT REZ RN UARROR B B S 2 . 5 9k
EJRIBYZ AL, Fe-Mn XU & 582 RENS FE 6 S5 A 22 F SEBL 10 min Py Bf% 95% L L fOK My, [ Ak 32 iy
B 10 f5. MAETGHRMET, WE B2 MKIRBENSCE 30 min [FA# 95% LA LR, I B 5 I = o B
R . WU, X @I Z K Fe A% OMEALAL 5, BIREME S MR PIETT WL AL Mn VR4 Bl i
AL, ik Fe? /Fe® IRIAMHEAL. FT Fe/Mn (P I, W4 B2 S pH G FEA pH 3.0 47 2 51
pH 8.0, HEBIA, HT Fe AAN Mn Wofh's s 4 & (EMEAL IR Z R A A BEFLIR, iR J= 4l 6 AR R 1)
REWSAE 30 min [FEM#E>90007K W), ARBL T R4 PR E .

Z5 b ASCRIE RO SR AR Z A ROt B R 1 2R F WU A 7R £ SE B e ) [mT A ) L, JFJd Fe/Min
P EE FH BT AL TR RIS pH JE R

B05-41
4 MXene MRS B B i 2 4 RERT 5T
T
1. PR RIE R A SRR R R

FE: MXene fE—MFM —L4ebbkl, RAMFHE SR, Fu BUEEIEA AR AR,
BTN LR BT AR T R . I RS MXene IITIONSSARFAL . AEPERES AR
Zooefil g T2, WRALLILAE CDI N BN & 1 W B Fy A e 3 5 i r fg A e e, RIS o
=24 iy T W ) 205 R R e VE LSS IR A il 2 Bl 10 MXene APBFIJ LT AD TREAL HEms (44T
PASE R EEXT R R B R MXene MBS, BAERSATLIL. ERIDIREL. Al TRESZ TR &
PR AR IR 55 D5 T Y 2 EE O Sems, RIS — R AU MXene JZEHRAARL, SCaabia kM. A E1R
T2 185.3 mglg CEiEdn MXene #2155 429%), B TIRFERGETT 226%, HZ: 80 RIEM 5 & E IR FFRIL
100%, 2% S AL 4t AR RO PERERR IR » fJ5, S T MXene ORI HILA 25188 1 AUBUROR 1 5 JEE T 53¢
SR T HAERTERE . R TR A BB TR AN NME. AT TR MXene #MEHERIE X
BN RITERE, R SCbR AR N SR LB S SR AR 7T R i

B05-42
FATKEAR NI BERTIAEAR

R

L iR

PR ORBHEIE R 2SN A 22 ] R A SR A B B B, 35 7K AR BE AR KR AL A A 2 A
PUZIF R PTR 2R AR, HARENE ] TR RA BT D REM BLARER ZORE EAEH . Rt EsE Rk
PR NAFEI RIRE R, JF HARRE MO TERE . =5 AR BRI A A DAL il BE AL 22 a5 R 2
AT B S I BT REABE, NMAEICIA T 28 A s 157K AL PR O i 1 KR B RS mb At e . (H0%
BRIKD TEM RS ., AR RS 7 MBI, S8 Kl 413/, A
AARMERT H A5 4 S VEREBEAT A RO . FATAE K a5t 7 RN A, B AN R AR 22 SR £E
RAE AR T GINH I GE A I oAby i v 725 - SRR SRR T AR I BE R S ), A R B AR T AP RHER e e BN T
T RN, SCBURSOETE LIRS, IR T2 R IE XK, BRI MR eI ERE, AT &
T — R BA RO MA R D g RN iE B O R AR BATEE— DR st 5 A RHE I SE #in T
TR ARG — RN ZIRE . ORISR (iRZE . AR SERAEEE, JRE I TR
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AN 7K AL N

B05-43
A B AL SRR R JE AL
2, kIR 2
RN

WE: AWFES R AR (MECS) fE/5al (UVI)) B rbimim i) 7R, YR
TR e S BV E I SR JT R T — M AOR TR & 4825 (CoNPSINC) E& A RHE M 1 A= A
oo JBIEMEIRAE, AL TR EEZ MBS (DFT) 75, WFFiRE, CoNPSINC & & kLR Tt
TR T PRI AR RCR R T S E R SRS E ] . CoNPS/NC PR 45 RN fie
BE T TR REAL,  BETTIE T T R A R T A2, (et T UVIRR IR, R AN DY
UV JiiE. ZEESMERCE S SoE AR S RAEYIA TR, L T YIRS EE, TS
TR ESRCR . SCERSERR ], £ CoNPs/NC 21 A AR £, SRS R 2w, VIR
RIS, WESE IR (SRB) WG 2II5R, B & 1R 4 A I TTIE R . CoNPs/NC
MEWE B A, BEDE 7 i 8, SOEId ek SRB A HE 58 T Al ifL J5 fe ) . W 78 B, CoONPs/NC
B AR AIRTE T TR, IERA MR, ORISR AERANETE, MR RS
I RS AT RS E 1 o AL IX R GNRATRLIXEN ¥ FL 7 56 A% M, ASHIF T Tl s 17 b ) e 2 25 2 AN B,
SR T — R IR SRR 5 BAB B EORTT & o SERRZ5 RE i 7R, CONPs/NC & &R RHE (it 2K B 1 RIS,
M RR I R AT D UTE , B I T AL, MROR T AR SRR ACR o X R RT AL I H AL - )
WA AR RISEms, A 7 i BIeR, KT Gea BBt 7oF i A7k, A7 AR R AR IR S
QR R E A

B05-44
PH i S 212 7 T5 FEE 4 1) 2% B T K 4 5 ek BRI 5T
%%E*l7 ii}(% 1’ ﬂilf%?'?% 2’ Eﬁﬂﬂ%$§3
1. A E R =R E SR B BT OR B U

E: MK B EAVHE BV AR R S MR 2 B R T VR . | T 20 BB RS/
FesE Mk, FLIUR R0 B C ROl K 7 B USRI Rl T AR R FLIR 0 B AT RIFIE TEM R A6 2L
TRENE—E2BIBEN R 2R . g2, RImIIESETNEIRAS 1 — R PP B R 2T 4k 7)
B, AR SR IR i 7K 73 8 ATUAT B 1 LT 7

R VARG R N-SF SR GEL . R EEAMGR NN-—HZE L8RS R E IR AT
Hg742, PRI EAUREEAN pH QU B3R 4ER, B4 pH = 2.0/T = 50 oC MIRRPERUKIEYE G, EEK
B> 08.9%, AU 7B el E TRk . BB RN 25 223541 % pH BK3) Janus &
EHRETYERRE . pH M2 R T A AT DAAE SR K R AT BR /K Ak 2 181 D048, SEBIGS AN TR] pH 7K A L ZE A
FLAZIESIER] . 2RIV B KRR, ARSI BACE > 99.9%, XK B AT ALK
FLB ) 73 B R 73 KT 99.3%7A1 95.7% . Janus XS pH < 2 HIER /K HA AN FRIE IR AL A B [ AL 5 AT 09,
R AHEAT KN SRl Al N EROK, IR AR IR T TR R A 2 S L EAT F

dbAt, E i A R = 2 AR ISR SN R AT A XU AR YRS AT R T O, TR T A K-
TR 2 JZ A LT Y- o B . 73 B8 A SOk A5 R T KR P DR — 3 S BRI KN it
R, (EESOME S Y 4 BRI e IE FAR, XTEESF (Tween 80). M1 (SDS) FIFPERS T (BS-12) %
T PEF AR E 1 O/W B LI RE S OB, B 70 B ARy 95.4%; B FH B 73R & 177 (CTAB)
FasE MIFLIB Y BRI 31.8%. T EIRSRFT 1 /S AH D SRS Skl LR . 8 1,3-74
JEfist PN iR 5 M E BT IR AR TR R AL 0 SR, SEBIL T XS BB LT 4RI P RS 1Ak, BE— D3R4 1 R LA P 4%
ORISR K T B o B E R BRIV T 70 3 A P s AT ARCHUAT S e B AT AR S AT PR L BCR B e v 2
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B, HIBRIENE T AT Xt CTAB A28 FLRA A R HEVE 7 B, 70 B30y 96.9%, TRRIEIR A AT SDS 2
SE FLRII 70 8 o 6 73 1S HRAE AN R PRS00 6 LV 70 B I A b AT AL, R B /K LR 70 B AR AR
WSS SR EE R R o 22T 455 3y i A S HL G AT R 2R 4E XM B3R, o BRI b
FELTAEUEMS NI DIR B DA BIMRT,  FEEA N B 70 A L BE 3 5

B05-45
MXene 438 (#5055 1 BB Y 50

sRIChE*, Tk

1. 22N BE TR

PE: WG ARROK RIS V5 g 0 8 H 28 08, TFR AR Fae i AL 40 5 5 Ry 7K Ak FE AT 1) e
R A BRI, A GRS, B TR RIME S L2 R T B R R S5 R 5P R T
Al o AR % 5rF5 MXene 2B REHIILM S, SCOL T X2 EEPRSHETR IS . 505 EDA 8
Ben] DL S IHIAIK, BHEE (MB) FINIRL (CR) BB E 554 85.7%F1 94.8%; TiK8EK s Bk
A AGEESR TS 68.8 L m?h! (4 bar). K625 PEI RS EE T, [N 4&EE T (Na'
Ca?*. Cu*. Pb™) I % 4 Wik 78.3%. 84.5%. 90.5%. 85.6%, [RIiI%tHELH (MB) FIRIHLT (CR)
[ %5 B ik 85.9% 411 98.7%.

Hx, REARHEREAE AP ##% T MXene ZE9JEIE (SMCF). MXene 4k Jy 215 Wiz (PA)
2 IR E KIS, SE A T K TR, HaiKBEIAS) 1038 L m?ht (6bar), HAkB
7% MXene [1] PA JE$E T 173%. th4h, MXene KT 57 L1 (Zeta HL47-10.4 mV) 5 PA 2 Hf I E [FIFE A,
SR T AT RAR B 2 (CFRIEE (MB). NIIBRZE (CR) >99%), DL B4R E T (Mg2 . Cu % B4 %>93%)
(R FHE R 5 RSTIR 08, JEm T 45 PA 1) “trade-off 25 v

B05-46
Single-Atom Vanadium Anchored on g-CsN4 for Enhanced Peroxymonosulfate Activation in Ciprofloxacin
Removal: Mechanistic Insights
MOHAMED FAISAL MALIK GASIM*!
1. TPRBE & LY B RFAAT 7T

Abstract: Antibiotics like ciprofloxacin (CIP) are increasingly detected in water bodies due to their
persistence and resistance to biodegradation. CIP’s presence, even at low concentrations, poses serious
environmental and health risks, including the spread of antibiotic-resistant bacteria. Among advanced oxidation
processes (AOPs), catalytic peroxymonosulfate (PMS) activation stands out for its ability to generate a diverse
range of reactive species. However, the challenge remains to develop efficient, stable, and metal-efficient catalysts
for practical application. Single-atom catalysts (SACs), where isolated metal atoms are stabilized on supports,
offer a promising alternative with high atom efficiency, minimal metal usage, and enhanced catalytic reactivity. In
this context, we developed atomically dispersed vanadium species anchored onto graphitic carbon nitride (g-CsN)
through a straightforward calcination strategy. The V atoms are coordinated with N and O atoms in the g-C3N
framework, forming a stable catalytic site. The resulting V-CN material (with only 0.10 at.% V) exhibited
exceptional catalytic performance for PMS activation, achieving efficient degradation of CIP and demonstrating
notable tolerance across a broad pH range, the presence of diverse co-existing ions, and varying water matrices.
Mechanistic investigations revealed that the degradation process operates via a synergistic mechanism, comprising
nonradical electron transfer (50%), 102 generation (30.8%), and lesser contributions from SO.e” (11.5%) and
other oxidative species (7.7%). Distinct V redox cycles were responsible for each pathway. Furthermore, an
in-depth examination of the V-CN catalyst's interaction with different antibiotics unveiled that the electrochemical
properties of the target molecules critically influence the direction and efficiency of electron-transfer processes
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during nonradical PMS activation. Finally, we propose a comprehensive degradation pathway for CIP, supported
by toxicity assessments of the intermediates This study advances the design of V-based SACs for selective and
efficient antibiotic removal via PMS activation.

B05-47
B RESTXT R AR A £ B T AR A LSBT 5T
SRR L R E 2L SRR
1 thEBEEB A IEY TR LR

PR AW E R TT T IR T S NI I A7 R A D B Ui E AR A ST Bl FE R FU A 2 BT LT
FeAid Re, ZALExT LA FCDI P fE ok B AR SR A 5 ik . Dk, FA1HR Bzt FCDI &4,
W RS S EKIR BB R, RGEWTTT X FCDI HUAT L S5 I R RE I IORE M. %
PAT IR SELR, KRS S SIS BIZE A [FIIR B (0-50° C) RAASEAUL I SR KUl B AR Ak b TG 34
RAKZRGE . I AIRRVIEEL SR s 2 R IEASR, THEES (e & 7 R 59 iR & =71 1
FCDI & 1 FIR R RE ST o 310k, b 2D it FSEm AR 2 ORI SN i ARGR O 50° C, X ARl % (0-50°
C) #h/KHEAT LR AT o B2 BT v [ AR /K AN DMV AR A Ve 20K S ER AR, 1ESE 1R B2 3% 7E FCDI
SE bR B R ) AT ATE

B05-48
Elucidating the efficacious capacitive deionization defluorination behaviors of heteroatom-doped
hierarchical porous carbon nanofibers membrane
Ming Gao',Wenging Chen*?
1. Tsinghua Shenzhen International Graduate School
2. Sichuan University

Abstract: Heteroatom-doped porous carbons, particularly those incorporating nitrogen functionalities,
demonstrate exceptional electrochemical properties advantageous for capacitive deionization (CDI) defluorination.
Nevertheless, the underlying mechanism of fluoride removal remains inadequately understood, warranting
comprehensive investigation to facilitate the practical implementation of CDI technology. Herein, a novel
nitrogen-doped hierarchical porous carbon nanofiber membrane (HPCNM) derived from a hydrochloric acid
etched FeNi3@CNFs (FeNi3 alloy encapsulated within carbon nanofibers) network was reasonably designed and
synthesized for CDI defluorination. The HPCNM electrode exhibited superior defluorination capabilities,
attributed to its distinctive hierarchical porosity and compositional architecture. The novel material achieves
remarkable performance metrics, including a defluorination capacity of 58.38 mg g rapid ion removal kinetics
(0.97 mg g * min™"), and maintained efficiency throughout 20 operational cycles. Density functional theory (DFT)
calculations indicate that nitrogen-doped carbon (NC) preferentially adsorbs fluoride, exhibiting the lowest
adsorption energy. Fluoride interacts with NC through a combination of weak covalent bonds and van der Waals
forces. Its inherent electronegativity, hardness, and high electrophilicity index, contrasted with low softness and
nucleophilicity, facilitate the selective adsorption. Furthermore, an optimized NC electrode, operating at 1.2 V in
simulated industrial wastewater, achieved fluoride removal compliant with national standards, demonstrating its
practical applicability for treating contaminated effluent. These findings advance the understanding of selective
fluoride removal, contributing to the development of targeted electrodes for industrial applications.

B05-49
AR < R S E A S A 5 B Skl O R B 2 BR T

T FAYL el BEmsed
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1 bR 501 TR AR

BWE. 4 (V) BN EZEER, WS U BEEELN 45 120, wouZaesedt B TEr R,
R, U KEEH” BA R R RE S I T RE S A AR SR T e R TAELRAMR IR 2 T/ 2
KL BEAAY) (MgAI-NO3-LDH) JARTIRMR, @I y SRR, ¥ 4-F K M0k ri L R 2|
LDH ZE#k I, B kA2 5520 s & i 5 aed (A0 [EiR U A4kl LDH-[PAO]X%,
FriE ik AR AR . FIERMRIFRESHEI T ER E A0 SEMA SR, St REH,
LDH-[PAOIX%E = (ppm) A& (ppb) ¥REE T X U ¥R W B PERE, SR AR b = =ik 2480
mg g, WIENJISEEAE 5 min NIARPAT, EATEERTE pH BN (3-10) FaEWeff U. £t 5 M-
VAN S, ThmT{REE >80%IM U ZFREE)1, BARIGFMESMAM. 78 10 ppm IiAniAKH 72 /Ny
Bk 240 mg g*, FERSRIGEAKH 10 KW E1k 3.80 mg g, Bxf Na', Ca®*, Mg*'fl KM mikE 4B 1
JUTA, fEn bt m kS . 5 H o X i AAE L, LDH-[PAO]xYos e . iy ik 1 Al 8 5 1
FHVER R, 2o o SR A (R B 1 e AN B = R e AR 2R, A SRR Ay v A5l B 551 7 FH - i A o 4

B05-50
HTEBRERNKIKRE, 244 VOCs i MOFs #1&#tit 5 M H
T, x| pRigt
1. KRR

PE: 55— A ERE T BHARINED MIL-53(ANMEME B T &, iR e, RN B2 15
HATRR IR b A 7 o BT AR 1 6 15 A S B S 1 5 i, DAISRAS R0 )& MOF #4%L,
ZEARAEN] T AE P EEA AR BN, Al SEELE SR T PRIE AT BH B 5204, APRMOR KR e 4 I [R]I FLIE &
RRAGTIK, 1D FLIERIh NG S AN, EEmFIE N, AR BRI A R Y B
BRECHS, FH9 N — 0 7> <5 & B R R T 2 4 10 3% B o IR R RS AR 0 T IR MRz 51, B S B v,
PR D Fer DA R 2, APRERTET AR LRI T, RS BRASR L PR, IR BE PR A 4
REAARKES, R, WX bR I SOK Y A2 IR0, AR Mn-ace-25 A EEAR Bk
MIL-53(Al), *HRERFIR ARG T 120%MFEIER, WARE T HokE. I Bl S FA, RIHRER
W AR, 5 AR BRI R S L, N A B PUKE B A RS . I — R SR
2 /15 SR SR AT AT AT, UER T RHZAPRLEEAT H R R > B AR A A AT DATRII f e R R
W BRI B K 1

55 BB BA BT MIL-53(ANFA R & & L Z AT el , A& 4t iz 224 A HLIY) DMF #5511,
Pl i o, X R R G E K EA BRI, IFHEBCOREAANURK, 15 B[R] 1
T AR, TR DMF 58 & B K 2 3E oA FLECOR AN AR, 7= R B (R AL, - DR AT e 4 e
BRAWAE AR, A NS AT T KR, R ORRF R AL RS BB,

DA KRR ERA DR IITER A AL . SR KM %5 DMF il 4 (07~ e dh AR S5 # BBl 17— 28
A2, AR IR MIL-53(AN ) 1D dEIEAEAE 2K fil &bt fa, I 74 ga Bl g, fLEE
VEECHIA 7T [ A EAR, WAy W28 1 S 2 /NSl ik, BN 7 A R el i 2 BliE . @i — &
FITCEREBALUEN 1, RS RE T, MORMR S R I A 3R 58 S5 RPN B3 70 70 1 KRR B, 4 it
—ob e, MR AR TR RYIRIRI A, RS KIS 26 SRR, S INBRIR I
BV TR, URINEECAR B 25574, FTLARE &, R S m VR AR B R 2 AR IR 45 R sk 1 78
R A B3R, BORIL P, Joiie B AR AR AN K — HRAR 2550 7P A AR 26— R IR
SRR %S & N R AR TTEE,  T% A R L Z A BB MU N, A IR N 551, 7 f# N
KA AR, AR, AR LR . B DL, AR DR AR R e B A CIRES TR
(=A%, 5 DMF fill % ki M0 2, SULFEN, KPR E FER TS DMF A S s, JoHE
VBB AT RR A L A SR I 0, SR P A 0 2 P B e ) R P L ORALE 1 B B AR AEE . AT DMIF i) 2%
(¥ MIL-53 AL, FERISESAT T RbEEAL R, AR & I MR BE R R WR B B B 1 W S 4
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FETBRANGHE SR AF T 2505 5 1 50% 5 72%, RILHEARAER B A TE SR TEREIL S, A 5 & SE s 1k
W55 .

W=y, BATRELE 158 50 &ML Z 5 arel, iR &a P A

Wit Tk, AT MR R Y EE PG ORI RT3 T, S M AN A4 VOC ik [RIIR Ff
PERE, B T HONIE e PURNE R N HEICS LEBOR, (BRI 22 53 ORI P I RFALL 35 G A Dk X 42
MEERKTE, ZAREA PR RS RGBS R AL, (A B RO T 38 (ORI S i, By
R g5k, A A Y BR AR, 2R S LR A EL R A T I R s L bRE 2 [8], - 4T3 LA
LN, EZEIPIFIFLE 0.62 nm AT 0.74 nm 533 156 HERAE BB 7§ AR . R B BERI&
AEWAESE TiZA RIS I N E REBIAE R S 0 A, AFREE, RIBRIESEHR A T PR W R B RS
BR BV AR AT (RIS B — 2 o ORI PR, 6 ORI PR e 0L A B AR PR o
XU 53 B BRI S A6 v, FRR AN IE PEe ik B — B0, AT HE ek R — YRR -0 (4 4L SE AT I B LE PR
1117 25— FP R - D L5 O B A B e R PR PR, T VRS 5 P A O RE i UK S B0 Y ) 28 PR PR B S, ey, 5k
PR 14 22 WY 6 LU 4 RO AERCEE R, O HER ) 1R Pekie (IR B A B ARG 90 mglg, R,
S SRINEAWIN G

B05-51
RS R AR TR
eI~
1. [FBFR
T TR AKHEBOR e Sk DX R 7K SRR R GTE s, KIS &5 725 KRBT . #H
RESEGIR o AL SR B AR UM FETUIE . TP SOIB B S AR AR 84T A R B A 5 e
. LB FHAR (CDD [HHARRERE. FRETA IR R (8] 250 A R BRI U B L 7. 4R
ifi, BIA CDI AR EHA G R AR« WS FUBAGAE P~ R S5 i R, 20 T 2R s br
RIF o EF5t BB R, A7 AR R S AL N T, RGFE T T AR AL SRR AU AR I
PRK R BRI R AEREE, B8 TAMRHNBR B BRSNS 1% . hAh, EHRER T Tkl
75 CDI BREF IR, S2BL T itk fg SACRAI 45, N CDI BAR R MU AL F B 4L T o] 4705 &

B05-52
—FRER “RTFR” A “FEEES” KIEHIER PAAQ Z KB H TR AR E FRE
BERA Y Tt
1. BWEAE R ER Y 5SS E %, B 200120
2. WEAT R AR TRE2ERE, W4T 844000

WE: FEE /KT H SR, Sk T IS IR P s S TR k. A LE T
(CDD HARPME REFEAN PRI AU 1 4652 3%, (ARG o A BIAECEVERE SN, AR B 25 &
PRAR . VR ZEM B 5 5l RARFAEIKSE . 1A WL AR B S A & S ORYE DL 25/ ml i, 7E CDI
FARP R RN AT Ak, AV EEGE RIS AL S 2, BRI 2252 s, 2
HFRRNS, MImBRE] 7 HSEPRNH o AT 7T AR R TR AL A A R A e, h & T A E
B AL IE JEIE AT A m LA 1 S R I R (PAAQ) o B WL A WA &5 ot R v ] I 42 2 )R
WISERAA T2, PAAQ SEIL T /MR LR T AN, RE5e T 7 H AR bk Re s i As e E . seiagh
REW, EHN 1.2V BHIER, PAAQ X437 (NH4Y) KWK 2% & ik 120.43 molg, W id 2k 5] 9.22
mg/(g min). £t 50 X CDI FE¥F 5, HIR A=A T IRFFVIGEE R 84.1%, I H I 5 BITEH F A= e
I A A R R ARORT (EQCM-D) SEEIR 7T, 878 7 PAAQ ' C=0 ik [ ixh B Ak, S )37 8 B FRE
J NHa RO LEE . A AN S PEREE AL CDI HUARA RIS S il s S it T %, #ish T AR T
FORTE B B 1 LB S IR W sk iR B 5 R e
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B05-53
FEURIE T8 NasFes(PO4).P,0; [ A I Sh M 58 R HAE M FR
EHIbE Y2, g g
1. HEREHAR K
2. ERE R A IR SR TR

WE: NasFes(PO4),P,0; (NFPP) FAEHAL Rt . B RS AU, B BA L
BSF (CDD A iR LS A S SR B8 7l Aokl . SR1T,  EAL G0 ik T A S v e G b A i LA 2
PEMEZTAE (NaFeP,O; Fl1 NaFePO,), X% 7 NFPP fHEH HALZETERE . X IR — GBI 8, AHT
TR T — R B 15 28 5 R R T RO AU B S, S VAR - R A A R R K TS, R
Ihi % 7 %751 NadFe3-xMnx(PO,):P,0;@C (xMn-NFPP@C) E &b kl. RERMLE LY. EEH
i (BE0<x<15%) FAH 5 Fe-O BEMISRAN AR, BE MBI AN A FARATHER
TR A T =4 P M, BE TR PR SR, ERFEENE, MBRENEET
Mn** IMR?* SR S R, 5 78 J2 (1 0 [RD 287 A A2 A PR R B L A1 N B8 T2l e 0. 1 R4
%, 15%Mn-NFPP@C HIH{E 5 A g™ IR % FRIH 165 F gt s bh i, L fbagth e B TRk
PERE S . 7E CDI BRI, AR I AA TR 9 700 mg L™ (9 Na+& TR P 68.25 mg g™ i itk
7, HAEZ 50 WAGH G ERFE 85% L A IR FRR, Ol 7 O fae . ez mEinit
DR Mn BUR Fe 7 556 245/ T NFPP (A BRSERE, 1 M HL 45 4 J2 T A BRARRE T kL S ik
RFHOHLEL . AW FOE S SES A NG &, IESE T 245715 244 5 R MBS P[] S m] 2 25 32 7+
NFPP #kE R CDI IS BRI A g, T R e ROR 1 0t 3k P AR A R B L 138 (9 1 i S B

B05-54
A3 F43% UiO-66/Graphene Oxide JB&14 LAISRANE Fifi4r e h MG Hfa et
Witk 1, A
1. [AWF K

WE: JLTHWZ (EDL) ¥ CDI RAREWSPGEFER LBRE T, (B S E& M N A0S TR a
R REARMEW AT E SN, B R H AR R, Hn 2l H LA E RS AR 22 A0 T
RIEIMEL. BAINE T —FAmTRETE, T a5 TETAS SN RIS E R EEN ARG (GO
FEKMEBAEIHEL (MOF) JBEY. A MERET, 2 RBEENEIRE Nl seola RENE Ay
BEfk, MIMGEHE Zr" fOsEE R UI0-66 IMit%, FINTREF sp2 IRABSHK. RETIANTEHENKE, &
SERIRESER], AR Rl v KRR R > T m-JE B4, M AREE 7T St B 41 Uio-GO
RAEWEEST U066 1EAE TS (ICM) FIE TR DI GO KIS, SRS A2
MOF S FI ST 5/ RIS, R A BT PO RIAR S ko Vst 25 0 B b 1 R AL 4 (0.5 UiO-GO)
7E 1.6V HJE TR Na© WK% A 60.74mgg™t, £ 100 KIGHH IREI#N 85%. %5 B2 iR Fi (DFT)
R TIRA S LB A A, WUE T R AR - TR AR . IR BT S AR R T
SRR R ARG T —FET A, RO A B E G SR R S T SRR S T .

B05-55
Deciphering the performance and mechanism of electronegative polyelectrolyte-entwined metal-organic
framework in customizing polyamide nanofilms and low-resistance transmembrane channels
Jinchao Chen*,Chuanxin Hou',Yuan Jing*,Elia Gadallah®,Xingran Zhang* Xiaofeng Fang",Fang Li**
1. Donghua University

Abstract: Since interfacial polymerization (IP) is a reaction-diffusion process, rational regulation of the
diamine diffusion is beneficial for the construction of ideal polyamide (PA) membranes. Herein, we reported a

23



[ M 8EK 2 2025 B05. FRiEr Bk R SRR

regulation strategy of electronegative polyelectrolyte (PSS)-entwined metal-organic framework (UIO-66-NH,) to
engineer the IP process and the microstructure of the PA layer. Molecular simulations and comprehensive
characterizations demonstrated that the PSS/UIO-66-NH, modulates PIP diffusion kinetics via H-bonding and
electrostatic interactions, while constructing a loosely organized interfacial region. This dual mechanism promotes
uniform interfacial distribution of monomers, ultimately yielding a thinner, defect-free polyamide (PA) layer with
reduced crosslinking density. Due to the slightly increased interaction energy between PSS/UI0-66-NH; and
oil-phase, PSS/U10-66-NH, tended to migrates to the interface for reaction with chloride, and stabilized at the
interface by optimized interfacial microenvironment, thus establishing low-resistance transmembrane channels.
The optimized membrane achieved exceptional performance, with a water permeance of 23.58 L m?® h™ bar* and
a Na,SO, rejection rate of 97.73%. The strategic integration of PSS-entwined UlIO-66-NH, in regulating the IP
process showcases considerable potential for weakening the limit of upper bund.

B05-56
— RN L SR ST E S LK, BBRAEEBETFEREET

P

1. DY )IRE

BB RZH B AR Tl B L B (CDD M E 7 (NHSD R &0 ER.
FEIX L, @i — 0 AT REEE N ERERE D i 4 1 A AT AL 2 LBk F il (3G-3N-XKD, 1% )75 AR
WRIENEA . SR T LRmAL, RIEMFLER . &SI 782 HIAIS 2R 5L B 2345 3h
2, WCEIY 3G-3N-XK HEL R R I AR S 1 B 2 M B o DRI, BefE Y 3G-3N-2K R B HH 5L NH, " B At
BA ORIt AE /7 (27.97 mg g '200mg L. EFEMIIZE (0.044 mg g 's '200mg L™ A RLEF (B HR
FE k. 456 RAFFBR TR T X NH, WAL 3. X R IR T 3G-3N-2K £ CDI
W 7, OIS R R v 28k 25 ke 7 THD 119 2 P B 5 T 1R S ) kit

B05-57
RAIEATERBRA TSR PURIE AR N T A B FHA
i t, FR™
1. BWEAE R ER Y S A ST E %, B 200120
2. WEAT RS AR TRE2ERE, W4T 844000

THE: IR RFSLANIR IE 51 R PR R85 G Al R o] o RICHbos v B 75 2 DRH L A R T RE T B A
B, F I G AR iR TR, R E R AIIR B, OO R SRR RI I B PhR . AR ST
BRI Rk BB AL, XA PHAS T ERITEm AR R I BN, 35 B AR TE I B YCR
FFFr=A k5 G o FEARTFFE R, FRATHE T —Fl B A7 ff A e, SR FH B A FHEBRAE A XU AL AR R
e (PP) MRl Bttt L E A FeS BIBRAVKIEE GAEL. fERRIEFE S, XPMPEL S OBLAE R
FeS YRBRL, = WAAE AR AFLE, IRt — PR MRl FeS RN Tt Rl zd, &
ERT TR AT AR RE 0, TG SR BT bRk RE . XSRS TE TR R Ve, SEEL T AL e AR A,
WEGL T RIS YRR LR 5 o BT £ 1) B8 FeS IR ANKAE A b Ha Bl R I H AR S ) L 5 25 857 (CDID
PERE. EVWEE A 500 mg-L ') NaCl {&W 41, Jihn 1.2 V HER, %R ik 64.67 mg-g ' &R
K (SAC), [FINTBAPGERIE T XL5Ra) %M R FRE . AR TR T —Fhol R it
AR, WHEALRIF= DRt RS 3t e A b, $RAE T — Rl . s H nT A B 72, KRR
FEPIFHE R 7K A B w1 R FEARA R

B05-58
JRAIAIEE CNTS/Zr-BTB =4 5 AR 4 0 B L 5 2 B F i BBk
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TRE Hid
L R AR B 5 T T

PEE: BT A R s RS YR KA & B TR IR Bk, ATF AT R T — PR TH R SRR
HUEZE (Zr-MOPF) I & Hitkdtkl Zr-BTB@CNTs (ZB@C), JF4EAHAEE T (CDD HARSZI T
M ih SRR IR M m At el K BGEE Zr V) Bt 1,35-= (4-RIEFIL) H (H3BTB) It
AL E TARGIKE (CNTS), MINME T B F B AN =4 S PR ML . SCIRLE R, 4
CNTs fak& N 20 wt% I, ZB@20C HIfk7E 1.2 V TAEHE R 500 mg L™ f#) NO¥HI PO,> #IiH
BE P E RS, LR AR AR 222.08 mg gt AT 159.85mg gt (120 min N TERD) . 1% HLALE
B pH Y (3-11) WRILHFE oAb g 1, FREESE 10 R PH-FARPEIR S U0 PR FE = T 80% 175
PR, ZHIPRKPERINRSE RS A DAL (WHO) HEthsnE, IE T ZB@C 7E92bri
FH A 78 77 B FEX U S e i3 £ vk 5B fe . I EZ MBS (DFT) iH5H44E X Bt raE
i (XPS) AME R AR A ERE (FTIRD 434, R T LA Zr-O-P BeArsE k3= 5 10 H IR B -1 27 e v XX
BURI RV B AR . ARF AR T — R AL I MOF B & ik, MR JERMAE 426 CDI %
ARAAETHNEA,  FExFHER) AL KA B R I TR A B .

B05-59
& BFE VLS NA 3] A H KT ERE TR REREE R

AR

1. [FAIGF R

WE: JEHET (F) HRMAKR SRR S, KBS SEGEBET . B 8om S AR
fad. SEAYPAES (MOFs) [KIH i LIRSt Al L R IAR, 75 Tk B A B A T 1
AT SR, 1248 MOFs M BHEWR B 285 BRI S 6 07 A A E PR . A Tt F IR 4%
MOF-on-MOF 53 Jifi 45 #) A= K AR 4GS el (PVP) A SR 4 & Ce-Zr MOFs @R JESi s, SEBL T
B EEBEMRE T LB, HREWRA TR - RN BOC R BATRH —fiafIdaE, s #
FRIICEE, SZBLT MOF-on-MOF SR M 4 . SR, FERRAUE NN 4L51AT MOFs ()45
inJE, IB BRI 5 4 O AL VE FH RS M YR 2% MOF 7E Ce-MOFs T iR AMNE A K o AR FRRIR N, TESR BN 7B,
MRS, T BN 6 5 2B Kol AR 4B MOF-on-MOF 3 Jii 45 1) EL A 58 s A EL R T RRURD BB A
SRS T BRI RE

B05-60
EREVERS SN EIIER
MR, #iEE Y oot
YN

WE: AT RrEE BRI VIR RO T, SXRETER . 73T IS A IR G RO T
MR PR B A B2 E MA . T & R AT HUE SRR (MOFs) fE LY & 45 P BAT JURF L 3, il % MOFs
HEMEEEDReCH Tllm A s 5 IR SRR ThREIE ] FLIE 2 M RS S8t Al v e ¢ 1k
BRI NAERBORR . SCEERAVHEZM B SRR PERERI LI, A AT InE MOFs & & 41k
FERSURE SR S A B o

BEHIN T — & FFRPREH R B P RE 48 R 1 S B R 5

K5 TR SRR ORI 25 7 LD REt MOFs, I HI R I sieit, LA AR AL

il & AT 3 2 LBk 5 MOFs 54 MR B T B
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B05-61
Light/gkZ: MOF/H,O, & R R 3 AR/ GAT HEEEXT L RALEBF 7t
BRILAH
1. bipPEReE

WE: O RER ISP ERINE VW R (GAT) FE/KI S i A7 75 H A AR 8, DA A% Gt b 3
BORFDCHEASEAR MG FRCRAR. RkIg S B T-2RE G LERINDEHIEE RIRYE, A0S0 TR
IBERGF AT WOCFEMREOR . BT BRIE SR ANIMESE (Fe-MOFs) #HEIFTEA KMy bR mA L R 5 fKAE
SENE JCEUEM S A ORI, AW IR FIRGE I % 1 B3R =H Fe-MOFs 1E E S HEAL T 14
2 AWK ST A R (light/fEALTTI/H-02), FE RS T =Fh Fe-MOFs fEiZ & & thxt GAT (%
fAErERE, OfE AL e DRI T IR pH B H20: B E AT SR AN R A OC R A
ZHON GAT B nysgml o il PR IER (EPR) HiRE/R T RSO FR R ZE M, 45 &
WL MR (DFT) THHEWN 7 GAT 731 5 32 Bl B AL ri. AR GIE-FTE (LC-MS) HARHE
T GAT RIREMIFEMR AT . BEAh, ALK AT B AN 2% BT TR SR B8 DAL T A IR I D T 1 224
IR A CA T AN AR VPO T AT S IR SRR . B FEANDUEAR 1 Fe-MOFs BT GAT
BT TCR A 1, HAR R BRI LEE . B4 R s E AR, thONRISHUAE RIS SRR, Sriin Eg
Bt 7 EEFER KRR S .

B05-62
AENYEE T HER RIEE T BAEE T MERAL KK Pk E R B
R V2, MEEE S, M S, sk, RAES, BEEESES, 2819, Mildred Quintana®
1. YR
PR T i = PN
3. RN T K%

PE: EXTAES, ARCTHEESE N Li fHE A-LixMnO,, I H R 5 i1 Ak 2% 14 B A XS
KHWFAAET N . AR E AT B SlER 28 T2 E RO R R R, T4 iy 1 B e 8 1k IR
BE 1. UM TIREGHALEET (HCDD I, A-Lil.5SMnO, 7E 32.74 mg L™ #5 T¥ H3k15 33.68mgg™
(RN 258 0.19 Wh g™ IRRERE. 4P, A-Lil.5MnO, HLMGEILHAL S RIEH FaEE, 76 100 Y
JZITRIEA B 80% MR EFERFFRM 1.2% B KE A-Lil.5MnO, 7F 5 x K sl 17
H AR ELEREME, 7£ Mg /LI BE/REE A 30 I, 43 ESHRF8 =32.7. EEME, A-Lil.SMnO, 7E % A yH i )
ARG S 7 5 ot AR ST 38 v P BRI P 5 B R R G R B, o8 o AR it 7 i it o B L P ik i v
Mo Tt 2= SR mes N FHLARA 2 BRI G BEAG B TR AL T — R T AT I8, DA G S A7 Ji o o Ak 22 4
i

B05-63
B B T AL 8 B Ak P R T

LA
1. TR ERLERE A PEY) R A TR

PHE: AR T — Ml e g, BRI IESS i R LA 4 (T-Nb.Os) FHIPEZE (3x107
S em™ ) FEFA R E PEAS 2 B [l 831 o 38 P 20 /K ARV B D 2% 1 i 2 B0 1A 5 wit%e 10 wit% Fll 20 wit%e
1 Nb:20s A M B (Nb0s@Cx), HXTHAEHA L EF (CDD FHERHT T R4 RIEL R ER,
BIsitEE JEEZN 5-10 nm) BERI THMEHHBE S (3107 Sem™ ), [FEARENH] 1 B0k 4]
R (Ds0<200 nm). HAFINAER B, Nb0s@Cio L HAE 1 M NaCl HLAEE R I 70.8 F g ) iy b LA AN
SRR R ETE (500 IKIEH G W R ARFF R N 90%) . TEMEER SR, Nb0s@CioF R 7E 1.2 V I TR
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J T SEBL T 56.8 mg g LI P AR B LA A 70 BB IANR B PR 5 8006 A R 47 3, L FLAT 28R ik 95.8%,
RERIHAEIRE 297 I mg' Na. HUEEMHTEE— 7R, BOEEAUSGE T RmHEEsh 1%, B 7
TSR, %W s B ETERE CDI AR RHR B 10 i

B05-64
] AR ) P b AR (] 3R BR 15 vp 2 AL A B O A 3R B IR DL BT 5T
Rk, TR
1. BHREEE R ERFER S A SIS, i, 200120
2. WEAT RS R TRE2EBE, Wi, 844000

BE: AP 2 R RS Qe ORI, AIZEYIRE B (BDM) # e &M .
X117, BDM 7E B IR rhoxk DL 5e A PRk A, AT AR 1l ARV i i 2 kL (Bio-MPs) LEAR SE 28 kE (MPs)
BRI R K, RSV Bio-MPs fEMEE AR s 75 Qe sk i8R, e ) 2 Hoxd
AT R AT ) BT, PR DR Al H AR A 35 KB SR B2 . AT FU I IR IR K —
IR T —ls (PBAT) 55FLEZ (PLA) WFit A BDM #kL, #R7T 1 HAE MRl 38305 OKRE L UMD
R EAAT 9 S R BRSSP E RIFNID B (CIP) IR 2L . 45030 (L & &AL
PSR DU IS, Rl R R E, i T BDM HIZAHERE, Horh B0 PBAT 1L R Z R E R
M. (2) ZAERREIN T R S B RERI S, RE ST 7 AT Bio-MPs X CIP (PR Ff fiE
HARERRE, AURYIRZZUR AT PBAT I E R f i, RIMAREE B E 1K, H CIP TR AE
itk MAN, RIZZAHE T HUBERGUKIE, MREZNEI 730Kk, X—2Es 5 CIP IR
(Ffie st S R — 3. (3) Bio-MPs Xf CIP W R34 58 3= ZLVA A 2 AL IR 51 R i FLAR AR RE K K1
FLr P i A AR KA AR R B P RN . AT U 1R BB R (RIS IR Bt
D R0 Bio-MPs (AT Ay, HEIT 7 HL AR BR S HUAE Z A R, TR A TEAli BDM KR
JS2 Y T AE A B KBS $R it 1 R AR T

B05-65
Fluorine-Doped Carbon Nanofiber Aerogel Anode with Enhanced Electrosorption Capacity for Efficient
Removal of Per- and Polyfluoroalkyl Substances (PFAS)
Ruiquan Yu** Xiaoyan Li*
1. Tsinghua Shenzhen International Graduate School, Tsinghua University

Abstract: Per- and polyfluoroalkyl substances (PFAS) are persistent environmental pollutants that pose
substantial challenges to water treatment owing to their recalcitrant properties. This study presents a novel
fluorine-doped carbon nanofiber (F-CNF) aerogel anode, developed via interfacial engineering, for the efficient
electrochemical removal of PFAS, including perfluorooctanoic acid (PFOA) and perfluorooctanesulfonic acid
(PFOS). The F-CNF aerogel was synthesized through electrospinning, freeze-drying, and pyrolysis, with fluorine
incorporation validated by scanning electron microscopy (SEM), transmission electron microscopy (TEM), and
X-ray photoelectron spectroscopy (XPS). Electrochemical evaluations demonstrated a low charge transfer
resistance of 15 Q and a stable current density of 12 mA cm™ over 160 hours at 1.2 V vs. RHE, underscoring
superior electrochemical stability and performance relative to undoped CNF. Electrosorption experiments revealed
maximum capacities of 45 mg g™for PFOS and 36 mg g™for PFOA at pH 8, with kinetics exceeding those of
undoped CNF. Mechanistic insights derived from XPS, density functional theory (DFT), molecular dynamics
(MD) simulations, and in-situ Fourier-transform infrared spectroscopy (FTIR) highlighted specific
fluorine-mediated interactions (F-F interactions) and efficient diffusion as primary contributors to enhanced
performance. These findings establish F-CNF aerogels as a highly effective material for PEAS removal, providing
a robust platform for advancing electrosorption-based water purification technologies.
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B05-66
MBI CorSv@MoS:5% A M AL A1 R
ETHY A
L AR A IR R 2 5L

WE: EEBRMNIREEIR T M55 2 20N, 7K A e BB B2 U5 O O SO BE AR A £ 2 B
B, BEXLEET (CDD Z2—MIRARIEIEAR, vTHTMKER LTS, B8R
]I 2% AR B e 2Z Bk . 7EX T TAE R, FRATEIE MM & 7 —Ff N 45 22 25 0o B HE B2 PR 1) 1)
CooSs@MoS: 7T 5 HIK  (NHC-CMS), i i il 5 i HEL - S5 84 FF A el = 4R AL IR TE , T S 0Bl T 25
T (UO2Y) Wik A B SCInas SR, R HTEREL R, /£ 500 mg L™ HIA W 1
KUKt 758~ 581.55mg g, BEM T HA CooSs Fl MoS. ZH4). {HIFERENIZ, NHC-CMS HifkRI
AR RN, 8 30: 1 1) Na'/UO>+ LLfil NsLil T 824 [MER/REEREL, [FIRT{ES4 T 50mg L'
RIS K PR FE T 65.27 mg g IO Bl IO . BRASTHEER A, Fii vy B F 37 A e far 5550 A7 1 B 5]
RONIEEE T Co-Mo BiALH) S5t 45 N B AR A S5 1 U-S Bz, T S m Rt Bty 3 82 e i B 5 BB . 3
T TAE R FE R i it e F A 2 2R ORAR SRt T —Flop e, R 7 Bk AL K e S it i B
K1

B05-67
Nb.CT/Nb20Os Heterostructure with Built-in Electric Field for High-Performance Capacitive Deionization
Zixiao Xu*"
1. Tongji University

Abstract: MXenes hold significant promise for capacitive deionization (CDI), but their wider application in
desalination is hindered by issues such as restacking, instability, and insufficient active sites. To address these
limitations, this study employs a partial derivation strategy to synthesize a hybrid material composed of Nb.Os
nanorods supported on Nb.CTx MXene (Nb.CTx-Nb2Os). Within this heterostructure, the Nb.Os nanorods serve
dual functions: (1) acting as a shielding layer to inhibit MXene oxidation, and (2) providing expanded ion
intercalation channels while preventing Nb.CTx restacking. Concurrently, the conductive Nb.CTx substrate
facilitates charge transport for the Nb.Os nanorods. Crucially, the semiconductor nature of Nb.Os (with its low
work function) drives interfacial electron transfer during heterostructure formation. This process generates a
built-in electric field, significantly accelerating charge transfer kinetics and enhancing electrochemical
performance. Consequently, the Nb.CTx-Nb.Os hybrid demonstrates outstanding desalination capabilities: a high
salt adsorption capacity (SAC) of 51 mg g-' at 1.2V, an impressive salt removal rate (SRR) of 1.7 mg g' min™",
and exceptional cycling stability (95% capacity retention over 200 cycles). The synergistic interplay between
Nb20s and Nb.CTx not only mitigates MXene instability but also provides an intrinsic strategy for optimizing ion
storage and electrochemical kinetics through interface design that promotes rapid charge transfer. This work
establishes a novel design paradigm for realizing the efficient utilization of MXene materials in high-performance
CDI systems.

B05-68
T FE R AEH M ZIF-L/IPDA Bifs g8 & Hyeih 5 B d AR 5T
Wkt EARE
1 bR

WE: ASCHRIE T — PR T A KRR 2L (ZIF-L) 5RZ B (PDA) b F S B As 448 i
8715, AZHRRENS R AL IR RO Tk 5 AURH 0 B . AEIX TR T, @I A IR KA (PIP) AR
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Bn ZIF-L A1 PDA, FHE=S&HRBEA (TMC) KAEFMEE RN, {ERE (PES) IR IAHE |
— T L i S F AT BRAA AN IE R . ZIF-L 4K BT NTE R T 8RR 120 BS 2S5, Ko T3 ft T AshiE
T8, T2 35 58 5 T I8 & . PDA BIHR R 5T AU 58 T S5 M A AR 11, iE st 1 ISR T RSk 1k

IS R (SEMD L X S ZRATH (XRD) A8 BLIH AR 2T 4R 561 (FT-IRD L X S 2ot T RE1E (XPS)

RURF e (AFM) SERAFHAUESL T ZIF-L A i R 1) i Thil 45 . &5 RK W, 2 wit% ZIF-L/PDA fit
LI AR, HOKIEEAF] 31.56 L m2h' bar!, A4 3.19 5. dbAh, ST gkl
MR, OFRE T (99.25%). MM K (97.87%) 5. [FEIN, SACEX TN R misEE,

%} NaCl (7.80%). MgCl. (9.89%) %585 2R R . ZL RILHL R WA e tE, fERfg. iR, &
JESAF TR E, HFRIHR I & ERE. KUk, ZIF-L/PDA BiFA 98 IEAE Yok 7K A HE Ak H
AT RE R AT

B05-69
Tt NIRRT R R BR—2 A KR HIAER B BIEERAT AR
Sl
1 FBRF HERES TR

FE: L SIEE (NFLD 28 8 E BRI AEA VLTS BRI HAR 2 — . SR, 1ES LIRSS
JoK MK AT IR, AAOUL A P 5 Bk 275 e AL ER EAR DM A 72 . ik, SRR R4 Bh B Sl g
FEANG I 2540 B EACTIO G A F Bl A B g B I T T, SRAS — Fh b R e S BRI ) NFL JBE . 85, & R
FATC % 7 RS 1) e P A L T S, A AT A3, 7 S R A I -V O A ELAE FH AR B R, A AR
W TIESNA LB — S A KRS P AR I e B2 NF ST 4 35 5 005 P s b & A7 i sk
R I FERIRZ N 9N v 2 5 B AT AT AR 35 Gt 2 (8] oy A 45 RIS R W, A JE B9 NFL IR % &
(s it % (651.10 ng cm™®). KIS EEE (6.44 nm) FIAT TS 4E (1.80%), MM T
MRS 00 TR R . X TR Y TS PR (RER OF, MIOH) AR T 15405 2 1 72 2 btk K HG A 3Kt B
S5, ¥ NFL SR TH 30 20 A ] 00y 35 #4480 &) T b 0 ml bl U B . 3 853 A0 A 48 AABROVE 73 F- 038 T
VB FH A0 B2 A BT PNF JES 1Y) 75775 G B 5 ML B A 26 1) LA o

B05-70
HERAETEEERERA TRALZETFRAERERY:
Sy AN YN N 5 RN T A 5 N ST i
1. P9I KR

PHE: SUA AR ER AR e VAR V2 L T B AR & A, SR JFE R 2 5 R AR B JE T 2 45 52 e
AP R IR BR R . A TR R SR AN B T AR B B R R TR AL, DORIET T IZ AT kL, i
T T PR AR 4% T AT ME R R (PB41. PB21. PB11. PB12. PB14) , Jf&5&ZRRMAFA
SRR MR AT RGN . 45 R KW, PBLL B RMLG A ERE: BARIEMILREEH (LR
1 1339.51 m* g™, FL%4 0.63 cm® g™) M s o (IDN1G=1.10) ; Mtk EREI 7 (L 131.00 F g™ ;
TR R PR AE S HY (500 mg L™ NaNO3 ¥ P i 25 B4 31.62 mg g™, W P i %y 1.05 mg g™ min™) ;
PSS BE IR E F-ICI-INO3-/SO SR SR R, %F NO3-[k #2405 2.35 (KN/F=1.72, KN/CI=3.01,
KN/S=3.17) , B/l RUFIHIEFIEREM:: 2 100 R P -0 P IEFF 5 75 B AR Fe e miid 94.83%, B AA
RFHITEIA R . 128 50 NS ] & v BE PR 25 3 1 H AR S R s S B /K PR R R B H A1 1 37 o

B05-71
Structural engineering and defect engineering synergistically enhanced 1T-MoS,; efficient Zn** trapping
Haodi Shi*,Mengjiao Xu**,Luxiang Wang" Jie Ma?
1. Xinjiang University
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2. Tongji University

Abstract: The development of efficient and sustainable technologies for the removal of Zn ions from
wastewater is a challenging task. Capacitive deionisation technology has significant potential in the field of heavy
metal purification in water, and the two-dimensional material MoS; is regarded as a potential candidate due to its
layered structure, but its narrow layer spacing and sulphur-terminal chemical inertness limit ion transport and
adsorption activity. In this paper, we propose an ultrasound-induced structure-defect synergistic engineering
strategy for the preparation of doubly modified MoS2 (D-MoS;), which exhibits an extended layer spacing and a
high concentration of S vacancies. The Zn** removal capacity of D-MoS, reached 143.84 mg-g™ at 1.2 V. An
in-depth study of Zn* removal as affected by the surface defects and structural properties of MoS2 was done by
DFT calculations. This work will provide a new strategy and mechanism reference for the structure optimisation
of 2D materials and Zn** separation in water.

B05-72
B H B TEAEEE BRK — 4 NH,-MIL-53(Al)/MXene R EMATERA THAEB FES%RER
PIVFIE L, TR
1. BRI R S 5 A SR B 2
2. WEA K2R TR 2R

WE: MEOH. WREMrER R, KRERS SR VB KEAE SRR, R HRAEL
HUAPRHER K S ECEEM T KRR K HIG G . TPRET R, KAEFE, oI5 EMBRm A
B A AR TR AR B T m A LB T (CDD R R CEE ., &EAL
HEZE (Metal-organic Framework, MOF) BA KR AR Z LG, ETHROIERZ OISR T2
RS . (HEHT MOF FHLIHARFIA 40 1) CDI R AR E I, K24 MOF IR B CDI Hitlk, %
IS PP AR A, AHIT T E i A B ) IR TC VA 2K NH-MIL-53(AN G Rk 5 A7 [ 32 36 76 — 4k
MXene 82K F (12 I A (8] B IIH 2 —4E NH,-MIL-53(Al)/MXene 55 451, F 2B IE RE TR AT — 4E MOF
AT MXene FIE S4B (ANC/IMXene), ANC/MXene ) —4E % fLE & &AL AR/ MOF fi74E
TRIK R P HTEE . 85 MXene 400K 7 I HERR, LRI K MOF ATAERR I ELR TR, $2 bkl itk DL
dERRaE e, ISR A T RS AE 1, FIAE CDI BEARARIN 375 m s 3k A /1 (80.05 mg g™
FMEBRFEZE (6.27mg g™ min™). £t 40 Ik CDI B G, KRRV RECREFRILATE Y 90.2%, KIAHLA
FREMIER T kR, BATENRTS CDI BRFEMEHE /7.

B05-73
KB-E T FIREARE MRS FALESREAMER TRIEREZETHRE
ot ESE L gAY
1. AR
2. AR

FE: HXHAEET (CDD HART AR AR L R TAIC. 3 M2 B AR 212 %O
W RS, ASHIE T B P R B K TR AL BE AR & W0 KOH AL SEIE , DL 3B A B R 34 0 SRR 4% i vk R
A . I 180°CARK FATRUAL B IR BA A A i A1 4 B BRI TR M AR R IR R SR B R ], 456 7AH KOH
B mi i A E L2, SR T R ALEE N E A, REIER TG A S5 2 W E R
JLFESRT AT A R MR PERE A, 7E 1.2V HLE X 1000 mg/L NaCl ¥ " bt 75 =ik 67.66 mg/g.

AR, A2, ERRE BT SEERRE, 5 KOH FREHIE s AL
SRR, R T AR E R SRR RN TTER . 1% AR AL R F ) B AR AL T R
5 K IR AL SIS L 22 S T
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B05-74
BA KT BHhRE RN MXene H5RIRF T =20 KI5 B
P s

1. Bl R

WE: BoBHEARKNL BT RENIRR S, SEON SR KB G S TFB . SR, AR YA Ab
HKALH (O/W)D LIBT3 T I B kAR, 5 o2 78 S 8 328 A 1 [ IR R 00 S e A B R A K g AT F
eV . AWFFEHEE T — Rl AL NASBE MXene B4R /K B 120G, ZRISET TR (TA) KL
BE(PVAYE M4 5 TA-Fe> &8 -2 Ml A48 S W FAE L, 45 635K MXene 99K A R34 58 308,
KBTI B ARERME LM (PVDF) BEREME T A w0 R E K R s S &l
T H A SE 104 Bl (3897.7 L m? hl bar™) , J&J54A PVDF A 13 %,  [FIHR4F 99.18% ik B
o HETEENA, ZRBEIHRSOPUSerEfe, 15 Ry B EEERE R (FRR) {h#id 85%. It
Gb, TEZFHEAER) CEIFEKME. FUMBEEE . A A RIS %04k 2% 26 F (pH 3-11, 1M NaCD ) F1i6
TRFF >98%1I 0 B AR . AN FU N R AT F - Tl i R K A B (1 i P A 20 B AR A4 1 — b T ML) 4%
(715 o

B05-75
HLAL 20 AR R 5 [ R R K 5 F IR B W51 8 T SRR 5T
XGNP, HiEmt, S4Rt
1. R TR

WE: H25 ML TAT K EBA SA PR (TOC) WEZm (5-50 g/L, ). ARtk CF &R EY)
i LU 60%) A5HFa, ARSI KAE AR I Z IR . R F B (¢OHD g IR 1 m S8 B B
SRAT SIS G4k, AR I S AR BERE AR . BEAh, I R R BRI L CO2 TR Ak, Joikscsl”
JRIK-A 2 BRI AL, G R SRR TR B o BExF BB, AR SCRR IR T i A S S S
RRZR, BAERE MR T B R SR AN T IERR SR F dh o SEIRAE RR W i A ) AL A
WA TR ML R R/, AR SRR . 51548 Fenton BORAAEL, HoRIR M/ &4 10-50 £%. il
AR P HHAL S RAL S AL ZOR ERROR, R W HA 22 i SO R 7 A R s A A B S 7 9 B )
i, RN E TR RONAE, S PR AT S R AR R, RS M AL E A AR AR R R R (1
TRINEER o JX— WP R R AR R 1 i BE A RIS, OREE T 774 NIy T RERR ) HIZH L 5 U
W45 RO R K B B B AR 34 1 — M B 1 I HRTE

B05-76
PRI 222 5 AN T SRS SEBL R A 3R MnO, E& 40k
L™
1. REEH T AR

FE: 5-MnO, MR 2R E A R T 25 F R AR, & —FEER AR E T (CDD Hg,
A LB BT (NH, Do SR1, MnO, 75 SERR N Fh 32 2 3 JREE . TR, [N 8l 11 2R Bl BRI,
S8 CDI WyfisctEreicze. fEdt, R RIS 25 308, SR A —Fh ] SRl i) — B o U WL T
N, AT ERZENE (PAND 42 MnO, FIERZKE (CNTs) AR MK (PIM-C-X). PANI #i 2 J5 14
TN Z 8] BE A 5] N B4 25075 CNTs MIER 1) 1D/2D S HE BL%E S5 M R B [R) 35087 ) DA R 3G 560 5 e M R, (2
BEE IR R, MR MBI SEREN], PIM-C-50 BA M) NH, LB ERE, Bk Shm b
(SAC) #1600 mg g”, HEhWM=%E (SAR) H1.07mgg?tst, TEHREMLF. MAoh, @ISR,
HLAL 25 BT RIS U5, IR 75 NH, i AA AL B R . ARF SR B, P/M-C-50 /£ 4 CDI Btk rtl A
ITRAIRE 73, R GHUR B RLRIWOR R 255 T IR S 1 kA
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B05-77
LABEBE: W AT L R B T S IR AR
Dk, T
L ARG R e ST B B
2. WAl KA TR

FE: BEAE 2 BRoK B 5 R SR e L H ™ B, S5 G C O R2 I N SR B R A 28 P IR DG R R 2 —
ERZREB AT, HEEB FHAR (Capacitive deionization, CD) Rl HmERL. 7 BRI KIS 00 M
BRIV BT BHEAR A BIERE, RIETZ . AR RR B A 1A A P R 5 vl A DI HLk
B AR AT T SR A AR R, R R A A O B LU R T AR DL R & FLBR S5 M R
& A7 4% (Enteromorpha Prolifera derived carbon, EPC), 314 /¢ H: A i B 258 25 B - (Membrane CDI,
MCDD BHAR A TF. 7£ 100 mg L™ NaF 47K 251 T, MCDI A W Y 7 & nl ik 32.56 mg g™ i T
2 RARIE AR B kL. LR TR (BET) MW EPC LA ik 282.61 m° g, JFH LS
S, XN ERU S AR AR B RE 2 7R, BhAk, =il K X BTG T RERE (XPS) I
RIESL T EPC MR A SBALREE, X Byt st (XRF) MIIE 7 EPC S HEEMAE T, Xt
B2% RUF I F A AR50 /) o AW FEUESE T W & AT A B A CDI HA AR RL wT AT 14 B OB EANE, A
PRI AETR E SE D A B T A 1 T IR R, B g B R ST XU S

B05-78
ToAL B AL S SR Cs3Bi,Bro 17K Bis Y ia I 5T
TR, RfpzEt, R g, 22t SRt mEt
1. hEE R

PR : JCHEEARVE AR R BEIR S I R R R HAR, A OAE TP R m R OB EAL . ot
RIAEIEGERY™ Cs3BiyBrg I EA ARG HPERE, IS B S LS J1. SR, HOLE R
TR A KRG R 2 5 () ™ B PR A 7 SEBRM o BEXT CsgBioBro A77E LA L BRIF, AW TC LI RE
PERCARIZIG . S5 o7 S5 AL S K AR S5 A4 PR S A2 T = o SR N T2 54T 1 SRR 7T

B, HThREERLE TCPP BN T CssBisBro 99K, i T AR Semi NS, 3546 2 FHES
ZiKIIZ M, AL EER) Cs3BiyBro-TCPP LMK nIik 84.04%, &4l CsyBiBro ) 1.17 ff. HIX, KM
SRR AE K TTVETF R T —Fh | Y57 3 45 45 4 1) PCN-222/Cs3Bi,Bro JEfEALAT KL, HEBCRHI LR, F (e
BE TR R VU R B RR R . I LRCEL PCT5 nIFEARZ) 82.05% I EEIRPUM R, 75 H AR 8 h Jm i fig
96.72%I IR R . fe)e, KH MRS VERC A B — s i & 1K) PC75 #EATIEME, o NH-BA
e R ERE AL, 1 h JeFEARERER UIA R ATk 86.62%. AWFFLL & HFFLite, $RtH5A
JRES BRI IO S, BT & tHOeA i 2 B PR R R . AKARE I R IF IR SO T), (2it
Cs3Bi,Bro fE/K AL R AR BRIt — D R R

S35 3R

[1] Wu J., Chen Z*, et al., Applied Catalysis A: General, 2024, 689, 1200009.

[2] Wu J., Chen Z*, et al., Journal of Environmental Sciences, 2024, 152, 577-583.

[3] Li C., Chen Z*, et al., Ceramics International, 2024, 50 (21), 42127-42134.

[4] Chen X., Chen Z*, et al., Journal of Colloid and Interface Science, 2025, 683 (2), 1049-1056.

[5] Li C., Chen Z*, et al., Rare Metals, 2025, prepublish: 01-11.

B05-79
s e B HGER) MXene T4 TiOHET rGO #AFRTEAL 3D ML, F-Tra 20 25 B 1A A i PR At FP R
M
B BRERKT
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1. g =Tl R

BE: WAL E T (CDD BRI AR E V22 I RN 25 BRA HLITS G RE 1A 2 AR ik
AL AW FUEE R ALK AL, AR TR E . IR T MXene fiT/E TIO/rGO =4EM 455
SR CRIFR MXene/TiOz—1GO) » 1% = HEM 25 45 F 1] 47 UL S TiaCoTx MXene (1) H HEAR A, [, TisCoTx
5 rGO Al TiO KI5 I TH F o, M58 MXene/TiO—rGO I HL 73 B PEASE M AssE . RIk, %
AR I AT A i i kA REAT B A K AR RE . AL, MXene/TiO—rGO BRI R 4FHIDG AL
PERE, FEMATIEN T, "I PMS BhFEIVEHIA 2 SMX.

B05-80
UV/g-CsN,@BiOI/H,0, 1 R E R FEM#/K o DETA HERE RALEB

it EEM

1. bipPEReE

PE: AR R RGE R I G R T BB TR 4T 9-CaN,@BIOl 4Kk E A 8L, SLILT 40
=M (DETA) ER4ME R IR R4 A#R. ik XRD. XPS. TEM BLJ UV-vis DRS SR VEN R T
g-C3N,@BiOI 451 TESLA BBt PERE . #RFL T A RIS~ DETA HIFEMRRLEE, 2R 80
HXUEEK I EER R, pH=10.3, H,O, #INE A 0.4 mL/L, 50wt %g-CsN,@BiOl 44K & &+ RN &
749 0.06 g/L I, Bfg AR Bt [ S 15 min, DETA [ #2814 2 | 88.95%, 30min J5 DETA 2:Fx3 4 95%.
T A B ARG PR 5256 LA R SRR SN BT R AFIE W T g-CaN,@BIiOl HATH m R e 1 o H R Sy K 5K
51 EPR MIHAZE SRAE DETA Pl #2 i) 3 B PEY) B2 -OH. b4, 454 Gaussian A1 GC-MS 47
Mres R, HENTSE] T DETA IREMIFEMRRIT . 1B BEVEPPA 300 TEST Mgk G 5F SLia it DETA PR I
Forp a ik BT I, S5 RE], UVIG-CsN,@BIOI/H,0, 14 4% DETA A% K17 ST i 25

B05-81
Mn and Ni Co-doped Cu-based Prussian Blue Analogue Electrode for High-performance Capacitive
Deionization Desalination.
Fanglin Lai', Changle Li™, Xiaojie Shen', Xingtao Xu*
1. Zhejiang Ocean University

Abstract: Amid the growing scarcity of freshwater resources and increasing environmental pollution,
capacitive deionization (CDI) has emerged as a promising technology for seawater desalination due to its high
efficiency, low energy consumption, and facile regeneration. A critical challenge in enhancing CDI performance
lies in the development of Faradaic electrode materials with improved charge transfer kinetics. Among these,
Prussian blue and its analogues (PB/PBAS) have attracted significant attention owing to their facile synthesis and
tunable structures. However, their practical application is often hindered by poor electrical conductivity and
limited cycling stability.

To address the trade-off between desalination capacity and cycling durability, this study proposes a
bimetallic co-doping strategy to fabricate a manganese-nickel co-doped copper-based Prussian blue analogue
(MnNiCu-HCF) via a simple co-precipitation method. In this system, Mn doping enhances the electrochemical
capacity, while Ni doping mitigates the Jahn-Teller effect, thereby improving structural stability. The resulting
MnNiCu-HCF electrode exhibits a high desalination capacity of 71.2 mg g and outstanding cycling stability with
a capacity retention of 96.9% after 50 cycles.

This work not only provides a cost-effective approach for enhancing CDI performance but also offers
valuable insights for the industrial advancement of CDI technology.
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B05-82
Efficient Oxidative Removal of Indoor Formaldehyde Using Functionalized Activated Alumina
Ting Wang®, Chaopeng Fu', Jiao Zhang™
School of Materials Science and Engineering, Shanghai Jiao Tong University

Abstract: Formaldehyde (HCHO) has become a significant indoor air pollutant, arising from the widespread
use of decorative and construction materials. Adsorption is the most convenient method for HCHO removal.
However, the current adsorption is limited by the current low adsorption capacity and desorption. Herein,
activated alumina (y-Al,Os) loaded with permanganate was proposed for the efficient oxidative removal of indoor
HCHO. The results demonstrate that the permanganate-containing alumina-based pellets (PAP) with 75% of
alumina (PAP-75) displayed the highest adsorption capacity of 10,800 ug g . This high adsorption capacity is
mainly attributed to the presence of numerous pore structures within the pellets, good dispersion of permanganate
on the surface and inside the spheres, abundant surface-active sites, and high porosity. The adsorption kinetics
explains that the chemisorption, intraparticle diffusion, and film diffusion are the primary rate-controlling steps.
This study provides an effective strategy for further improving alumina-based adsorption materials for HCHO
removal.

B05-83
KOH BUEBRGK AT 4 518, BIOCI FI TIsh Rk A = E F R AUk 3
PIFIRE Y, TR
L BHREE RSB R ARSI R b
2. WA R R TR AR

FHE /KRR EE A 2Bk N D KA TS PR sh g R R @R ™ E, [, LT, &
4R EPYLEEAT A P I R B B SRR A, HOAMCA i Tl 1 2 R XRS5 AN A BRIA FRHEBOL 7] BE
SRR, KGR R A E N, RRSES A m R K, Tish A 2 & (FCDD
EE T beAL G ] e AR S 2551 (CDD SR A N 71, 35 T SC gL 47~ . FCDI B il ATk
I 5 HARRR G T R B RO N IR TE PRI IS AT S BLE S i dh . SR, I3 MR AN IE SR H e A%
fan I 2 BRG] 7 Mo ER 1 R B4R R o AT TR I K BGER R T — PR SR A oK £ 4 £ 2k BIOCH (12 & F il b
Bl (CNFs@BIOCI-X) . BRGIKLT4EH I T 4, i3 FREG RIS M kL 2 R PudE L 4. @it — &
FIRAEERTT T A [F IR B B AS 1 AR 4K 47 4 1 57 3k K BIOCIT 4K 5 M AR, Bl FE X B & 2 A AR T
i VAR KM . Hod CNFs@BIOCI-5M 3k 753 7 8 i BIOCH fidkit . ik, 78 NaCl i3l
W45 9 1000mg L™ ¥ FCDI i #h 528t th R B 1 3 h B (REDIL 94.75%, % 2 B iE % (ASAR)
% 15.48 pg cm? min™, AEFE (EC) 1Y 0.88 kWh kg™-NaCl F4L Sl Stk e« AT 9T & VOB B BRAE S AR
JIF FCDI w1, i BI/BIOCI F:41RHENL 1 Bi/Bi® [l F 4 H R A AR AL RIS FJ 55 IR, 4058 1 SRFEA R
V9 H AR AR ) B FH 37 55 o

B05-84
W] R L T Be Ak, 570 B B AU T T R s 1) 1 2% B L4 R Bk
F
1. ZRBHIMYE AR

BE: mRG PR OIS BA S, Rl it A7 st B A B S AL
M5|-3- 1R . FeRBE . RAMEESFE N EA R, GBI — 4R W 2DV R A 1 IR T A8 AL 58 SROBE DOV R
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(IAA-CTS@ZrP). IAA-CTS@ZrP FIFBHE T-n 1EH . BT HAERH 546 1E FH P RN, SHHREUK
WP R B A SRR . 2R, MRS pH O 3~8, IAA-CTS@ZrP il W s FER AR (15
min), EFRFEE (99%). WHEFERT G HE RS AR Langmuir 1278, 298 K IFf, IAA-CTS@ZrP *f
it B KN BT 1217.9 mg gt MRMRSZIR R, 0.1 mol/L [ IR VA VA T S R B 4 AR T R
IAA-CTS@ZrP Al Z R EHEHH, FAMN IAA-CTS@ZrP 1E 7 MEH G I EFR R FE 85%LL F. 242 1,
T 2R | R T A 5 SR S T B R A A — P B B KV R o) B At Ak R R R T S T
Reft Akl

B05-85
F# Cu/Cu20 KR ZIREEBR YUK E FH/KBRBRNHTHEAEE FRE
BERAL T
1. B RREER S A SIS,  Lifg 200120
2. WEAT RS AR TR, W4t 844000

FE: LA (Cu 0D 1E—FhUF s i i S AR AR, 2EBEUR R Bos th BRI . 28T,
fEHAb I AR A, RSB Cu0 1R 5 BN B IR T (Cu™™), SEURR Bk, il
SR ERE R . EXTAETR, BAIBIANT —F=4k (3D) HZHENE LHEMEYKE (PVAICNTS)
SHKERAE S Cu0 RIBRAR T A EE T (CDD Htdikl. Hrph, PVA {ENFIEALF], %] Cu0
AL TS Cu™, CNT 1 NARRE T AR KA, AR bR R AR BE NI4T, 3D /KA 45 H 7T LS
GUREMIK, ff Cu0 HKHHIEE R #MItitifi. /£ 1.4 V T, CulCu,0@PVA/CNTs S HL/KEEK
(Cu@CHSs)X 4155 7 B4 48.84 mg g™ 1 807 iR W B BE AN 13.87 mg CI om? fg s for AR B PE R, 9 L
£ 100 VRIGFF A R A PERE T . AW LL PVA 0SB T — i e e i A v AE 3D AR
] LEHE,  FEAMRY CDI L2 kR s B A A I A o) R A T A i

B05-86
In situ construction of rod-shaped Fe;O4/N-doped carbon architecture with superior lithium-ion extraction
performance via employing hybrid capacitive deionization system
Lijia Wan™, Anhao Fu', Chenhongwen Deng", Junping Hu", Likun Pan®
1. Nanchang Key Laboratory of Photoelectric Conversion and Energy Storage Materials, Nanchang Institute of
Technology, Nanchang
2. Shanghai Key Laboratory of Magnetic Resonance, School of Physics and Electronic Science, East China
Normal University

Abstract: With the increasing global demand for lithium for electric vehicles and 3C products, the
development of reliable lithium recycling technology has become a pressing issue. Hybrid capacitive deionization
(HCDI) is considered a highly promising and environmentally friendly method for extracting lithium from
seawater and brines, thanks to its excellent cycling efficiencies and reversibility. Here, a rod-shaped Fe3O4/N -
doped carbon (FO/NC) structure was successfully synthesized via initial hydrothermal processing and subsequent
in - situ carbonization and used as an HCDI electrode. Owing to its unique structural features and desirable
chemical composition, the rod-shaped FO/NC electrode achieved a high lithium ion extraction capacity of 0.57
mmol g* after 50 cycles at 1.2 V, with good cycling performance. More significantly, the FO/NC electrode
demonstrated remarkable Li* selectivity (the Li* /Mg?* separation factor at low Li*/Mg®* molar ratio (1:1); and in
a synthetic salt -lake brine). The superior Li* selectivity of the FO/NC electrode over other ions was also verified
by Density Functional Theory calculations, which is attributed to its greater adsorption energy for Li" ions.
FO/NC is a promising candidate electrode for lithium extraction from unconventional sources like seawater and
brines.
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B05-87
MABE T RRBEUNERBM A R EERAEZEFREAF HAMA
iR, T g2
1. bRk, il 200120
2. WEAR2E AR TRE2ERE, W41 844000

AR B RS Y SR, e S0 PR S SO £ vt 28 YR e e RS v 5 At e ) SR B ) AL [ I
e PERERRARIE AL 27K A FRAF U 2 R HT, e T Rl AL =3 ) 7 S ok . BT IRBER A S
SR, R A T REVERR ORI N A DRI BRSO R AR SR I AT g AR, SR, BLA AL
RREAEAE T I B SR AN e A R BE A LURG HE TR S5 Pkl . AT FU4R HH — P2 TR e 2 R 32 IR B AL S,
M RN (PP RS EL JPRENATHRALET (CDD KR P USIEE T
RE R AR R, B 5INAT RO P R G WRE R A R S SR SR, 3 TN 1R B T 1l
MR E SR TR, FFIR PRS2 B 205 2 RALEH . TS mpr BHE AL 22 sl R B DR 5
BT iffERE, /£ COI I RE T B RIFIIBSRRE T . A TAEADONR BRI s B AL M ISR Bt 1 kA, W
KA R T READ R 2Rt 1) 25 TR 17 ) S8

B05-88
HTREIER KRR R R A TR KA
ER L oot BREC
1 A R

FHE: AERIETIG K YR O] % SR B BEeh 2 (B I JE —— A ERE T FE T AR 2 IR K B2
AV N R IR K 318 $inid 8 B JE R, TN R F Rt — IR« T 642 1) 468 2 K BH e 28 & # (PSED,
F T HE KR AL SR B W K. 35T 13 H 2% (Helianthus annuus) RARTENS (07 T B 45 ML, LU,
JREACN 75 R 28 BRI 1) 2 FLEE R, 1% PSE 7EH HIRZRAF T SLBL T 1.86 T u/ P Ui K « /NI (AL 5
IR, FFTE 7.0Wt.%EE FE MR K P IELE 10 RGN AP R BLH MRS, AR I RIS . LAk,
PSE A RN IMAR EE (FUESRZIA 3.44MPa), 1E pH (E N 1 Al 14 [H5RERSRIRIA IR L 24 /Nt )5
Vine tRFp S5 f e B E S MR R RE . U N E R, SCIRUEZ A KOS R UER RV K e A e gk A . /KA
FUNERIRE B AR . XL IR T WA VB NIRRAS PR AC U 2R R AR R U5 FH T S T A FH 8 28 1) 5K
BANE, SRR AR K R YR B ) AN Bl T RSOk R AR T AT R

B05-89
ESIRIHF FEAL PBAT SUBRIXSLA R MR IAT A S BB
3 S
L MRS S AR, R, 200120
2. WA R TR, WAFT, 844000

FE: KB IERL (MPs) X LIG G =5 8 B 52 IR S L 43 a B 8080 H 28 52 B 9GTE
SR, PUAE RS R AR R AR I AT D9 RV IB A5 1 AL AR 180 AR ] B o AR 0 SR AR T /KR P DU 3A 3R (TC)
IR VPR (CIP) 1AL O R/ 2 — WER T il (PBAT) RIEATAEMIEEL ER AT A . SRAZ)
1% SFRAMII AR R G TIPS RE, JF55E T T ORI BRI MY R O A
TR . SRR WA AR v s A AR UL A T O T s SR AU £ s A AR PR
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