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Total Synthesis of Metal Nanoclusters for Electrocatalytic Applications
Jianping Xie
Department of Chemical and Biomolecular Engineering, National University of Singapore, 4 Engineering Drive 4,
Singapore 117585

Total synthesis, where desired organic- and/or bio-molecules can be produced from simple precursors at
atomic precision and with known step-by-step reactions, has prompted centuries-lasting bloom of organic
chemistry since its conceptualization in 1828 (Wchler synthesis of urea). Such expressive science is also highly
desirable in nanoscience, since it represents a decisive step towards atom-by-atom customization of nanomaterials
for basic and applied research. Although total synthesis chemistry is less established in nanoscience, recent years
have witnessed seminal advances and increasing research efforts devoted into this field. In this talk, I will first
discuss our recent work on introducing and developing total synthesis routes and mechanisms for atomically
precise metal nanoclusters. Due to their definite molecular formulae and unique molecule-like physicochemical
properties (e.g., HOMO-LUMO transition, strong luminescence and stereochemical activity), atomically precise
metal nanoclusters can be regarded as “metallic molecules”, holding potential applications in various practical
sectors such as biomedicine, energy, catalysis, and many others. More importantly, the molecular-like properties
of metal nanoclusters are sensitively dictated by their size and composition, suggesting total synthesis of them as
an indispensable basis for reliably realizing their practical applications. In the second part of this talk, I will
discuss the design of metallic molecules as efficient catalysts for electrocatalytic applications in the energy and
environmental fields, including the hydrogen evolution reaction (HER), CO, reduction reaction (CO,RR), and

oxygen evolution reaction (OER).
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BRI L, EHBA LR T AL R E S ECALPERE, 5 TS0 BUxT & e s 7 A A AT By o AR
7 LA PAMAM R K 70§ N LRI B T8, 0 HR R AL A A A BB, I W K51
BEAT DR BT RIS MRS, Hl4 T BRI T PAMAM RITE K7 72 FLAEIR . BATE9K FesOsn AV
JRAABRAE R T 23 B AR A M REAT RAE . % PAMAM BT K701 IS5 38T, S8l 7 K4k o
Au(lll). Hg(IDAF5t. HEJm & TR s Bt B . KRG pH (B TELEE . IR IR) 55 2 300 IR B 424 RE
SN, A3EDN Au(il). Hg(IDR B R 261l SeIe A BB BEHUARZ &, )2 L e B X L3k
TR IR I 7 B — 2D s TAPRHIEA B . A TR O e B B . e I TR BRI
Vit B AN F S AR AR A OGS R SCHE
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Kl EE PR A AT USR] — VR FIE S T Co 57k Ui0-66(CoUiO-66), LA 5% UiO-66 #4 kS
SAMGHIRI, [R5 AR AT WG IR IR ISR RE ik B S HOG I SR H . AR E IR A Yy
1 CoUi0-66 FUKLIE A 11 3, T ZE DI i (PAN)ZF i ey, 385 H AT E 1, JFR43 2 CoUiO-66 HiZ T4k
(CUPEFM) FH - B At i Ak bip 1] 2 B /K I DU A 21 (TC)

W45 K], CoUiO-66 MKLYE CUPEFM HfEAME, FUA “Hor 3t 4h-30 00 S ER 7 MRk S A
2, DRI R o BRI e P . PAN iR EF 4RI () =4k [0 45 454 1T 1y CoUiO-66 3450 1%
A4, By b A SR IR IR I 70 40 R 85 L& Tt oty T PAN PR3 56 078 1 FH T yak/b CoUi0-66 H Co Al Zr &1
PRI, AT A RHIAS E . BhAh, DKL 4B 2 fLAS M tG s 161, {43 CUPEFM JL-F-7] LA
A KPHEEE, 78 120 min NIAEIUT 90%H) TC 3, EE M 30 )G hREMRFF 85% LA F %
frReE, HILVFRAEBETIRE, &Y CUPEFM HAMRMARENM . MHELZ T, BKLR CoUio-66 £k
AL 5 R B AR SRR 200000 1, FHR I 7 KEX IS FH I Co &1 . thsh, CUPEFM Xf/KH
TC RILH L R ERE, 7€ 120 min PISZEL T 69.54 mg/g [ TC WPt & . 9K EFYEREIESE 2 FLAS N
TC 43 (MR B AR A S REFR B 1 B8 K SR TRl IR, A3 TC 43 BE8 i OW B T £ 4R L IR g Al )
CoUiO-66 HINEELL fi, MIMTFERRT TC HIGHEA PR SR . SEGRIB AR MOF BN i 51 3 AR
EL, PAN ZF4ER AT KMES K T CoUiO-66 1E pH {H 2-12 Z A fys& Fi I, JFEAs 7 I THFi. @
L SRR (ESR) AT E FH AR K 5256 % CUPEFM 2 B) TC MNLEREATIRANIR AT, #i5E T 6A 729K
XFANE AN (OH A O ) I EAE ], Tl IR PRI H AR A S8 1% TC 7k (TOC %£Ex
#50.63%) o IEFYIPEAGIESE, [N VR RV B BRI AR GUHT VEHLIYS MOFs 113k T HiS;
Zefiiry, fEk T MOFs A g PEADEH I R A I, i 305 Rk PR AL 1 — B B3R5 A7 B 5K
o

B03-08
The synthesis of high purity Sn-based heteronuclear dual-atomic sites by pre-confined low-temperature
fixing strategy for electrocatalytic CO, reduction
Kai Liu*
Westlake University

Carbon-supported heteronuclear dual-atom catalysts (DACs) are usually synthesized by high-temperature
pyrolysis. But forming high purity heteronuclear dual-atom sites remain a challenge, due to the co-existence of
other atomic species caused by random distribution of metal species in the precursor and thermal migration during
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pyrolysis. Herein, a pre-confined low-temperature fixing strategy is developed to anchor heteronuclear dual-atom
pairs on nitrogen-doped carbon (NC). As a proof of concept, organotin based bimetallic complexes (M/Sn-L) with
low carbonization temperature were synthesized based on Stille-coupling reaction. The M/Sn-L can be
transformed into DACs with high purity of heteronuclear dual-atom pairs (about 90%) at low-temperature
pyrolysis (400 <C), which effectively mitigates thermal migration. Among these DACSs, Ni/Sn DACs is active for
electroreduction of CO, to CO. The faradaic efficiency and turnover frequency is 98.1% and 35734 h-1,
respectively. Density functional theory revealed the regulation of electronic structure of the Sn active sites induced
by the electron transfer between Ni and Sn, leading to reduced energy barrier for CO, hydrogenation, the rate
determine step in CO,-to-CO conversion. Our work highlights the importance of utilizing low carbonization
temperature precursor in synthesizing carbon-supported heteronuclear DACs, which provides a suitable platform

to study the intrinsic catalytic property of DACs.
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g, EOCRERE BT AR NE R b A, 40 1 AR g & i DA A BRI AR, A2 —Fhedsiis FEmR>
HUB 7% HRIRBZANHE A TEnZ D TG I TURE, sl B, Hd 308 L2 Mt
IR, BeAh, BT RRRARE SR AR AL /K R SR R AR E 0, P 58 5 2 B0E A AL
SRR AR, Bt SRR ERAOE B S TS AR R . BRI B A R AT RS2 H AT e LY
FRAR A B P T I ) 2 PR R T 0t FRATT SR A A A &5 0TS G SRS R F 777 T ) S FH ST 9,
SER RSB REAL R AL AR, R T B b w23 0 Bl b 22 R A R AL H R, TR 4r 7K
SRR R IS5 S AEE RO, BT & RS R IR R R, & Uk gt sb 2
AL IR 1 RE 2 5 HEORIEL
KB MHRRERICIR: Wl RAmIEEE SRE
SR
[1] van Langevelde, P. H.; Katsounaros, I.; Koper, M. T. M., Joule 2021, 5: 290-294.

[2] Jin, Z.; Li, P.; Fang, Z.; Yu, G., Acc. Chem. Res. 2022, 55: 759-7609.
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[3] Li, P;Jdin, Z.; Fang, Z.; Yu, G., Energy Environ. Sci. 2021, 14: 3522-3531.

[4] Li, P;Li, R,; Liu,Y.; Xie, M.; Jin, Z.; Yu, G., J. Am. Chem. Soc. 2023, 145: 6471-6479.

[5] Li, P.;Liao, L.; Fang, Z.; Su, G.; Jin, Z.; Yu, G., Proc. Natl. Acad. Sci. 2023, 120: e2305489120.
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) HL 25 i (photoelectro-Fenton, PEF)/A & 5t o B AL 2% F 2541 (Fenton) F52 AR AR 34, @ i S A7 B A it
AME(H0,), FIRBALSE Fenton T ZAKMSMIN HO, R BT . AHEFEL RS BiVO, FEEPHR . 2% [H]
I3 ) HaOo A2 R BA AN HoO, i ALBAML, #J% T BiVO,PhC,CU|C. BiVO4PhC,Culd-UC. BiVO,CoCA|CF
SR G- FE- SR R AR o 3 SR AL B TR AR il PhC,Cu S IIARER 78 HoO, WAL RE /7, T K F R
THE(d-UC) 5 5l 77 B G (CoCA), i Ha 4515, itk 1 48048 S S N (ORR) AL HEE AT Ho0, HITE AL
B 1% . WEFERIL PhC,Cu BT RALTEAL L BARR =1 HoOps SR FH 2% B PRI A KB AR MY CoNy PR 295111
Zr-O fEGRESE R, BERTT T O WA, Wi iH1% d-UC KT 451, i Zr P R SIS T
A, AT 27 ORR BEARMIIEHFENE, $2TF H O, 7738 CoCA B i) e fiif 4% 7% L SHL W S FRAIC,  HL0, TR
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ks, FEAFRE—HAIR(CO). FHE(CHs). FIEE(CH;OH). ZM(CoHa) ZKE(CoHe)s ZM7(C,HsOH)
&, AT ARSI . IR R RO SRR — RO BRI, ARSI = BN A [F N, WL
AP A A 2 SR AT R A . TIAEAR Z GHEALTRI TR, ZnIngS, FERE T 454, SGIRcERE, LAA fifir
AT TR, BA H RIEFIIN AT 5. BB Znin,S, UFELEZ CIE M. - O M E &%
VAL P VDI PRI SR MG . BT UL, ARSI M R R A, BRI DL A kB TR e — B0 i
T AT S, DA MERE, DAHHERE 2532 TF Znin S, M ED B ALFE AL CO, (11 BEFI (AL P~ i 1
FA TR HGERNDEC TR D ) & 1 —Fh &8 B 7R 8 AgICuO@ZnIn,S, S B R 406 AL 7, I
W HRIHIT COp MRt CHyo MEALTRITEBEI S R, 15-ACZ FEJ G N RIS LRGBS
P£, CO Fll CHy [H72 2243 51 16.9pmol g™ h #1 54.4pmol g2 h?, FHorf CH, P24 B PE TTIA 92.8%. X
T S A AT H AT HY S B S BT A5 R R 1) 1R R py g A B 1) S 3 R TR BRI Cu-S SR, 23t 1ok
BOR A I E R 3 B . BkAh, Ag VENBIEAL SR T, RIS FIH LSPR RGS8G 550G RIS, v S R4 k5
LRI T .
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5K 34
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W E DA AR R AR, KRS &R R K AR C SOy — DN R, 40 Je A oA B 2 i ik
PRURAIR BRI 5 s . MXene 52 —JSB % 4RSS ISR iR / BACYIRRL,  BAT MR RS54
SRS e PR RV IR VE SR R, R KA B 0852 BB 22 1) 7T . AR S0 S R A I S A LA
ZH 2 SRR R 5K 3D TATE MXene WRBRAARE, 38 1 5 < o -0 A A P B 52 ) 7 3 DA B B L e B R A
LRI AgT, T BB ELRA IR ORI A R R . R, il RS . TR MRS 2
P TBURIA T MXene ZE0 B, ARGBALHE T &2 MEEE TREK. Ka, B0 R HRA
BB A% T MXene fiTAE BT i M EDEEUR I IREN T Fe® LCroRl Cu™ 45 4 Ja B TR T .
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FHIRHITEN —ZEM R MXene 75 )& 2770 85 S A I Uk 1 52 A SR 63t 1 AT ik 7 S5 2R e
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ST K RL (CeOy) LUl B B 1 TREGURMRL, T N T34 A Tk Ak . A Fe iR 7 HAe
K ACBRAGISI) 2 75 TSP, EE i RV HAE R P r A BRI BB A R AR e . AEZKAR BRI, FRATIAI
BT S E A AR AR IR, R T BB CNT-CeO, Hill, FI T AIRA B 4 A b ik 3 P b 2 B
BB T XA BT DL SR BR BN . R AR AT IAME, R T HSEER R AT 7T,
I HAERAL, 457 190 T IR CeOy H (1 s S 7 K FPEN L. AERENETTTH, ARG T CeO,
FERAYIA S AL R TEE R L . AEAPLEC AR CEORIRAT IR ) ANT] WG T, AT TE YOI A4
T—FhFIRN, 33 CeO, 7E 3 R AR 21X 30% VA IRAI S T, IXAE W MUK N2 TR A
LR (EAERRS FRIRSIU R RDCHAE IR T SRR, XA T WS & FIMZ S & 2 7. XTI,
FATE I T AR SOCAILE], B TN -2 IR IR Ce(IV) Ny Ce() I RE, A%
25 AT IR S R ROl B AR 0, INTTSE H 7 i AR e A, BRATIEM RIS 5 1 Ce(IN)E
WEALIIILR, 1X0y CeO, (RIS R AT G T R I8 IXIIRT FUHERE T JA TR CeO, AN
AL TR AR I B
275 Ik

[1] Liu, Xun, Zhongying Wang*, et al. Selective fluoride removal from groundwater using CNT-CeO, electrodes
in capacitive deionization (CDI). Chemical Engineering Journal 482 (2024): 149097.

[2] Pan, Yu, Zhongying Wang*, et al. The impact of redox annealing on intrinsic properties and fluoride
adsorption performance of CeO, nanomaterials. Chemical Engineering Journal 476 (2023): 146347.

[3] Liu, Bei, Zhongying Wang*, et al. Synergistic Effects of Organic Ligands and Visible Light on the Reductive
Dissolution of CeO, Nanoparticles: Mechanisms and Implications for the Transformation in Plant Surroundings.
Environmental Science & Technology 57.32 (2023): 11999-12009.

[4] Liu, Bei, Zhongying Wang*, et al. Interplay of Structural Properties and Redox Behavior in CeO,
Nanoparticles: Impact on Reactivity and Bioavailability. Environmental Science & Technology 59, 9 (2025):

4641-4651
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o ARG AR PURBRAM RH S . R TE S A i VEZH 7 1 F T 458, SEBIL R AR ) vl s 2%
et ege i, 2 Aarntseimin i Pk — o BEXE BRI, AR AT R SRR A
LR T 42 ] 24 AR T TR 4 5 T T IR AW T AR, et QU 1 2R BAT B A h ) e P RE e
AR, FFIRR AL SRR SR AL S N, ST 1 S5 SYEREII RS R . B
s AT I bR AR B - BRI S, M T I R R T R A ik AT, S
ai T PR RIS, Bl 46 (O REACTRAE B 2 AR R R I D 7 A I v (AR 42082 V) AR 25
A R A (BO/NF 3 5 HELIAL DR A5 3280% ) , PEREDL T RNLPYCHEAL T o AR B 25 T FIAEL0 mA em 2
HLE N AT SeBL764 mA h g WL R, IR IR 182214 mW em =2 % TAE 9l & BAT L it

AMERIRAE R A AL (it T BB WE FE LA
RPN

1. P. Chen, J. Yang* et al., Journal of Colloid and Interface Science, 2024, 667, 425-432
2. Z. Chen, J. Yang* et al, Small, 2025, 2500936
3. S. He, J. Yang™* et al, Angewandte Chemie International Edition, 2025, 64, 202424390
4. X. Wang, J. Yang* et al, Advanced Energy Materials, 2024, 2400104
5. S. He, J. Yang et al., Advanced Functional Materials, 2024, 34, 2314133
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TR RIX L R, B BH B BRI T RS F O AT, Gl R = H A SR B (OTMS) Y
MR 0 2 S FORS vHEE I TR N 1 mm, BECRIE BRI G 78 70 Wi, SRS S IHT S B FR) A%
JFUd AR, SEBL T E R (703 NTU) R (A (10 f5 € 2) FR7K o 89.49% M FIl HI A< Ml fh 2 75 45 (COD)
MR RbRR. FN, Sa SR IMAA DY R 7RI IERE, IEEE R KRR PRt 1 8
AU N, TTER 1 — B R SR (PMS) A AR I 22 BIFFE N R T — DR &5 IR IR AR SN 1127
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Jo A 336 AN 2 BB 2 ARSI AR AR, DAUR NI T S 37 A B2 A = 1) o 7 A DA % 3 S T
EwWymEfLETRE, #E T PMS B BU R BE MR N KR E LR, TV EK
Derjaguin-Landau-Verwey-Overbeek(XDLVO)# i, #E— D1l T AR PTIS Jetb gt . B IEA H
UG TERE, BeA ST L EARRRIA I RAR,  FFAE mrd K S Ky 15 R UL B AR AR, k&
Ji5 SR A 3 F T 22 PO #b RH(C0304. CuFe-MOF. TigC, MXene %), S 52Br T /K Hi (¥ 2 Fhis 4
A ORI AR RCR o 2T FU4R BTG ST N B i B SR K IR rh A LTS G it 1 — b e ot
FIRRIRTT 2, FFENARRIH B HERD AL FR B T 5 R
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SBAVAELREYRALH HRP@ZNHHTP FIf % K3 A T-X 25 B & AR i S B 5
LSS SN YA EY
Tl PN ==

XF 2R I (HQ)E B 2« At d AR 2555 AT b P Iy A S0, DR EL v P e o A A28 0 A B A i
R R B B o TR e R IR OR R AL PR 7 V208 AR JE BE o ABIFFE ) &6 1 — Fh R T BOR i S AL P16 (HRP)
e LT B M IR A E VEATK LR AR g )8 A HUAESR ZnHHTP B E S E(HRP@ZnHHTP), Jfik
— B IR T AR AT 4 (CT) H1l 4% B2 A 4T 4EAT B (HRP@ZNHHTP-CT), S8 T 1 R4t 25— Iy 0 R A Pt

SIS SEREK Y], HRP@ZnHHTP A ST T3 HQ BAT A AL YRR E I, I3 2 k)5
IR FFE m AR . IR I 5 N 0K ER T AT, 3955 T AR LR ME RE AN RIS, [RIES
TRFE T RAFIBEARRE S, 0 T HAE /K A B 1 R FH 78 77

PR R PR AL T 2 HE MOF X HQ FMR P & 25 HRP I R AL B AL S B K £ 4R i
FIVIBRGE R o BT T TS R I S s R B it 1 — Ml SRSk O B (AL BT SRS, HES) 1 MOF-
il 52 B RHE IR A 2 U ) S P T 5%
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KABRRTS FeZ B 5T
Pl
R R

BRITS S C—F SREBE (2485 kI/mol), HBATIFFANE B RBWEM GAEREE, O SO ST
HRRIEXT R IR, BEE SR, B L. BIRREREAT R PE R, JCHGR R B
K FHAE L S5 s RHBAT WG Y 5k, KR e C-F BEREAIAE SRR RS Al I A AN R
WBER S G PR IR P AEAEXE DL e i, S A2 8 22 BOREBE R ST 5 e, it — 2D Rl 7 KA
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S ALK R L O TR R, FERR IS YA PR P R RAF (S8 F7 . AR T L B B G
TS0 C—F et SECLSEAWrEE W, HAELR 5K F g, X8 ™ f i 4 7 H s
SEEHL . HIGE LIRS, KT C-F i RS AL si(M)-F B 2 S Wi Sing, Sl 1 B amls i) &k
R (1D - T C-F SRR PUETH AR G, B W] T 5 i 74 32 87 i 8 H R I H 1 A AL
HLE, 87 1 AR monS FE B PUTE AL, S0 T ARG SR s R0s A (2) JESL TR R
Zy (L) R R 5 AT B 3075 (B) R Dl [ L AFH BB 2 PRSBSOS, 4B 17 B RS L IR WD [FIFEAI C—F WrB e 22 MbLAR
SEL T C—F SR R i DL R B s I e G (3D TR Vs YR Al BB AL T %, 15
T BN RUHIES M-F S5 5 RERIBLE], PRUT T HIBIAL RS M-F IO R, SEBL T IR PR AU e
FHAE S0 R S B A .

B03-21
Y& RERCWES ThEE KA FATRH S R M RERF
T N g%
BN

BEE NBAE SR, RRROK IR FE ™ 5. V57K AL BRI K IR AL AL B il oK B &
FLAAEERE L. HELIEEPYI(PBAS)E —RLLE R MY N EEAR S BT RC A &Y, B I
SRS, mLLRIARIFLI S . RIFIES TACiBE /1. IS B e RN AR5, 7E/K AL B AT
JUZ S T 25 B e R R RS 7R AR A A B ) FL 2 25 B8 1 (CD ) FEAR AR  ASBI U0 FH i F 9 22 50K
MURALE B35, K Ni,Fe-PBA JEAL 7 BAE A A 2545 (GO)-ZE I M JIE (PAN) B FRITANK LT 4E R S I 1, /3R
T GO-PAN@Ni,Fe-PBA YK ELFYET A5, R H AT W B 71 T W5 B 7k V8 b B IR 2 (CR) A L #2
2B(DB-6). JEITHLIKIKISLIRHT AL T GO-PAN@NI,Fe-PBA TEAS[AIMK It 4514 X CR 1 DB-6 [ it 14 Bt -
KW, GO-PAN@Ni,Fe -PBA X} CR Fl1 DB-6 HI#H KW & 47N 260.42 1 343.64 mgl/g. *f
GO-PAN@Ni,Fe-PBA-CR H#EAT [AIUL B AL A B 45 2 NiFe/CS 4 b ATk FoAE R B 7510 A T & Bk b Ag(l).
25 LR NiFe/CS Z-Ab At Rlxs Ag(1) i KW b & FIIA 675.68 mg/g. 2 — B HIL NiFe/CS-Ag ZRibAT kL, H44
HAEDy COI HIRRAT L, WFFEH s PERE . 45 R W], fE4I4R Ehilk 2Dy 2000 mo/L I, 60 min Jii L&k
2481.73 mg/g, Mi#hid Ak F] 41.36 mg/g/min. LA EBFFSIR, FONTTR 2 D REK AL BEAD R (AT 47 SR
APRIS IR .

B03-22
BREAL R BB RL T A B
WL
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PR 22 2 e~ S s
Abstract: HLHEL/KEMFEOANS T SLIER BN SR A SRRSO i AL, DLRHERESR [ B 5T 28 E
T H SRR I B Y B B R e AR, A DMV i B s S A R E A w7 20 T
FAEN, FIRHTEEARL S R AL S . E AL AR T EE A A T BB ) SR NL BN ) IR A . BRI
SR P e, FRATTE So bk T r RUBR B AR SR AL T P 5 SR AR A < e IR AT RO B it
R TN HEOR, W TR PR AL AL TR R B HE R, SR TR R
AU M B 22 LSS, SEBIL T T/ JR SRR T R K R
Keywords: & @80 R TR A &84 M-N-C 5.
Reference:
[1] Jiangwei Chang, Wen Jing, Xue Yong, Ang Cao, Jingkun Yu, Han Wu, Chengzhang Wan, Siyang Wang,
Geoffrey I. N. Waterhouse, Bai Yang, Zhiyong Tang, Xiangfeng Duan* and Siyu Lu*. Nat. Synth., 2024, 3, 1427—
1438.
[2] Han Wu", Zhanzhao Fu®, Jiangwei Chang*, Zhiang Hu, Jian Li, Siyang Wang, Jingkun Yu, Xue Yong,
Geoffrey I. N. Waterhouse, Zhiyong Tang, Junbiao Chang and Siyu Lu*. Nat. Commun., 2025, 16, 4482.
[3] Han Wu, Jiangwei Chang*, Jingkun Yu, Siyang Wang, Zhiang Hu, Geoffrey I. N. Waterhouse, Xue Yong,
Zhiyong Tang, Junbiao Chang and Siyu Lu*. Nat. Commun., 2024, 15, 10315.
[4] Jiangwei Chang, Yuanyuan Shi, Han Wu, Jingkun Yu, Wen Jing, Siyang Wang, Geoffrey I. N. Waterhouse,
Zhiyong Tang and Siyu Lu*. J. Am. Chem. Soc., 2024, 146, 12958-12968.

[5] Jiangwei Chang, Chang Yu*, Xuedan Song, Xinyi Tan, Yiwang Ding, Zongbin Zhao, and Jieshan Qiu*.

Angew. Chem. Int. Ed., 2021, 60, 3587-3595.

[6] Jiangwei Chang and Siyu Lu*. Matter, 2024, 7, 2640-2642.

B03-23
SKIFU T LA SR S B RO AR A PR M2
EHEE B2 A FEE
PN = RN

SRR, KPR T P20, XA SR B R A P SE (O . PRIk R AL
BB B U S MR P P 2R TEF 2. 0 AT SRR W 2R A Ko 0 25 O 9
e, T 0 0 AR £ 535 0 70 2 0 2 B 5 O A L B P ) P A ST R PO
W MO TR O R T, AR A MR S AR K A 5 pH R
R, UL T O A BR R MR VAR . LR S A 5 45 2 5 TR 3 5 o
FORERCERHE, (R LTI I — GG £h (PMS) I IY, 9 EL 2 2R e e A5, SR M 25 AR
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HART S, il WA RS P AL s A A, BE T S AR <6 s P AL i B S S i 745, A

fod iy, (R TR, H e RS R AR, SR RS 2T G . I R AR

TESS & DFT THER R EC A PR BT R 0 DA S B S A RS, JRIR T B S E I AL . iR TR

NFET ARG AL A 2 S B A AR R AR S, N RS E BNV SR AL 58 R A,

Bl T HERE S5 A 28 A S R 7K A R AR LA

RH]: WAL, BBES: BTEiN: RERESH

EEhIH : B R 3R F K4 (N0.22106045);  [E 5K & S & iH KI5 H (2024 FC3908500)

SR

[1] Li X, Gao Y, Qi J, et al. Asymmetric Coordination Modulating Co Spin State for Peroxymonosulfate
Activation to Accelerate 'O, Generation [J]. Advanced Functional Materials, 2025, n/a(n/a): 2502680.

[2] Qi J, Bai Q, Bai X, et al. Amorphous Engineering Driving d-Orbital High Spin Configuration for Almost

100% '0,-Mediated Fenton-Like Reactions [J]. Advanced Science, 2025, n/a(n/a): 2503665.

B03-24
S5 AR RH R R B i A A AL
fita . A 29
Lelikeg, BREERIE S TSR, M, 510006
2 i KSR R BT 92 2
CEWAE, LATHEA
e K b AT A TR B M OBV e, S A SR B A AL E LA B, oA,
B LAt A B T TR, T L7 SR B A A e FRIEE, 360 )75 B AV AR AL
Ry ARBOKR 224, SCBLBAGE BB B . AL AL AT UL . A BRI SRA 4
G ITHR MRS, R RV AT T B I TS S R . A SO B F R Pl A3 A
FERE TR, TR T O B ShE . SIBI =4 SnO, b, FI TR i (L it
BEAAREE, LR 5 AL HOR TE HE K A BRATUISE R AR R, KT Y bR B B, T St
BBHARTE S
N T IRFEAAR, TFR T —FH ) S MR SnO, BB ILIARE (B 1), el B R
ThfE, SEALIREE SR DAL AL BRI, TT DL % S B R AL B R L MR TR, 235 AR EE I
5 B P A 7 AL B A LTS e 5 B A S 2 OB T, ML ) SnO,-Sb
BRI, GBI BRAG — OALBRI T2 1.7 min, $U 6050 £ R AR 100060, 75535 i At
B BRST,  RTFE  r2 0 BS ( T ELBE UM R A WA ke e A A
.
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1 B335 SnO, HUBEAL R oAb 7K AR B R SR o 18] 2 SHFE BRI S8 =429 FRBHIR R 4t -

TR T GBI R =4y eI R S oy AL IS (i 2 ), R s LS PEAAAR
P REBNRE R BN Z AN B, A% GE T AR B BRI ) F I PEAR AR, TR R S v 1 s e i i e
FREMRACR . WEHFUER Tl HL Oy-Sn0,-Sh PBE RGLFEMPTA RITAMIRINLEEL: BFE AR Al 2R 35 1
[ H Y Fh(«OR)AIEE E FHSE YR ("0, R Og), 1IR3 5 1 LB AU ik ) Reeftds et

REEE: AL =Z4ERA, AR WS, midik

S5 3R
[1] Yang C., Fan Y., Shang S., Li, P., Li, X.Y., Fabrication of a permeable SnO,-Sb reactive anodic filter for

high-efficiency electrochemical oxidation of antibiotics in wastewater. Environ. Int., 2021, 157, 106827.
[2] Yang, C., Lin, L., Shang, S., Ma, S., Sun, F, Shih, K., Li, X.Y., Packed O\-SnO,-Sh bead-electrodes for

enhanced electrocatalytic oxidation of micropollutants in water, Water Res., 2023, 245, 120628.

B03-25
HRI R REA RS R E AL R B T RE SN 5 BB
W75 b
TR
B03-26

COFs £t BT LB RS RRUE FE AL TE 1L
>
IR TR

el Op WALIE IS HE 1 B AE B A 7 AL B ARG PESU(ROS), X &ML I AE Y R 2 OC E 2. AR,
P AT R RS TS ROS AR, HOBFE AL M ANE 2. A, FATEE I AL
HA(COR IS & In] TAE, B RN T FEGIEAL O Ak b R G 4% ROS A2 i) R « 5 A fit44(D)-N=C-
SZAR(A)BERITE %A COF(TFPT COF)IEI H 74 Bt A i HoO,, 1T HA S 170 MV B [71) PR 25 ) S A 4
COF(TAPT COF) UMt i1 T8 i< g B e B HEAT B 28 A6 4RO M B 1R, AT SEI s R 5 e 2 e o AR
PGB TR R, B B N TS Tk, S hRE SR, i Aaee,
AR TN R E R R RS B = E AT . MR, 22 N R TET R TAMAR, SR R
Yy, AT T, IR
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I
bR E TR

FEAWFL, FT 2 LA NHERS R A4 T 2 AL, e HoR B, = IR XU o (17K
HR B (ng/L) A FAL A AR R S B, 4 (A BT K 2 (NSAIDs) . v A 028 3R 42 S e R 1R
(PFCAs). G55SR, AT R AR FLAR (- S0 A Bl ] PR IC 2 v LS A 2 R BEATL AR A5 28t
BT RS IR 2590 5 1o BEE R BE K BE R38N, 5 F PFCAS(PFPeA. PFHXA. PFOA. PFNA. PFDA)
¥ log Kow 55 In vO #1 Qe E3AHK . FHELZ R, FLIE P94k 2 FREE IR 2 0T LA ST = S At 4 25 IR i AR
IR R EEAR R, W] LASEIAE K 5 F R BE P s 0 4 o RIS —/—Fr. Elovich #1 webmorris #i¥
W BECF R RGBT AT T B BROR S AR EAE AL B TERBIRIS T, &RE R Lk
TS A G PRSI BT P P AR 1 SR AR R, 5 A I S AR BT ZTE 60 min AR TE A S (> ~ 99%).

I TR K T B SHTS I (ECS) R 2 LR T8 S

B03-28
BRI U & SR B AR AL W TR B DR AL FE AR A K 43 AR T
s> MPom. BEET . BAET. KR WIRA. SR
J PR
FL AR K ) U S AR S R D (K DR BR R A%, (L RIS F 52 PR T4 4L 2 (OER) I 8183 ) 2 I it
Ja& AL R B AR, T R B A R A R KRR A AL R R ORI AL . U R R/ B
(TMS/TMP) AL T RT 28 B 25 A AT AL i O BT 28U B (HER) A OER HIBIF T A A
BT B TMS/TMP A77E I AE S SIS PR A7 s AN R B SGBE R 2 il i, i A a5k et B 5 & 1A
R (AN Bh 2 M RRUE B eSS, 454 RIIRIE SRS T, SEBIFED OER o g b I
(BTG AR S K iae 42 . BRI, B/l R 784 (Fe. Mo %) #5334
WA E S TAR, R TE R, Ui d ey, FEIR OER REEEIZ I T & b IRAE 22, #t— Pl IR
LR A A W R e hr, AR AEAR R ST N i s OIS s i 4% 7%, et OER S rh AR Y s itk
Ab, WRIC T SRS B T R R AL R SRR, R IR I AU P AR 2 *O0H, BRI A& . il
o Z R RN T A . U AR S AR EMAT Y, RECH T AM-IE AL A-Bh A A, Sel

AR R (1,626 V) RT= AR E (500 h@100 mA em™®). R B 58 TAF Ak e ke se AL IR Al 1 2
%
EE BN

1. B. Zhang, et al. Vacancy engineering-induced spin polarization in heterogeneous phosphides by simple iron salt
infiltration for efficient overall water splitting. Chemical Engineering Journal 498 (2024): 155159
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2. B. Zhang, et al. Electrochemical reconfiguration of iron-modified Ni3S, surface induced oxygen vacancies to
immobilize sulfate for enhanced oxygen evolution reaction. Journal of Colloid and Interface Science 677 (2025):
259-270

3. Z. Yu, et al. The cactus bulb-shaped metal-SC/N nanoparticles supported by highly conductive channels for
efficient electrocatalytic hydrogen evolution reaction. International Journal of Hydrogen Energy 49 (2024):

1070-1084.

B03-29
B JE T LR AR SR A TR A R T AR P LR B 5
LTS
AN NG

HAL 22 K AL SRR THI I 22 H 1 S S S 1T B HL -3 A% BR AT TR 4% IR HE PR OC BT, 29 73S ME4U(ROS) I
MEPENEA S PR AT T AR T 1 RUBE N FU AL IR SR I B R 2 (PMIS) B 73 7480 (O) U AR BR3¢
5N, BRI RS AR A A K B T A AU T AR R AR, S ROS (i HR ARG, JF
MMz E AU R SR ST A AT 2. R BCREHE: (D ROFRNEE PMS iifeikie: i Hid
JE 5 LTSNS 73 HIAE MXene Bk B8 E AR RS L IS @A (Cu, Fe)o BFFUREL, HR-T AL
BT AOKRL R 2E 32T 1 PMS TEACRRE S i e i sl 17, Hemil R T I i sk i 72845540, JF
R T RSOSSN S L 4% & ROS Fh (1010, SO, , HO™ MiAH#HLA.  (2) BAr¥hia
1 O WG IE R DAt 7 R A RS ERCA A (N BCAZE O BUAr) 1) Cr B 5l Hadl J 3 7% Bi HJ5
TR BFFERI, BOAZFREE (41 CrNg vs. CrO,) e RHE O iE A ERAE rh SCHE*O0H Hhla) A (1 A2 e 1t
SEBAT A, iR R PO, B HO'; E M Bi-Ng 8 S U JE B 1 33t 0 F - 480 J 77 A H,0, 3171 F
IR HO HIMR B4 . b Ah, T2 A AR A 28 e I HH 0T 7K r B 46 i 8 1 1A) v RO B 5 iR A A A A e A
BLRIHIRESD, SEI T EE < Jm DR UL A ] 5105 A m S L BRI U R],  JFAE Sz 4T i 3R I A R A SE 1

SRS R, AR T8 R P R4 R B

B03-30
H T G M R R SR AL R U AL

H =
%‘HEIEIEI

T ROR 22 B e U 5 I Bt
AW R R T T A% o0 T R B R (11 — B A R (PMS) V&AL 5mE, JFRK T In-Co SR F- AL 7
(DACs), LI m IR R Co(IV)=0 B(+SO4 . it XAS. EPR 1 DFT %&F-Btian, A JETFHEEXT Co

*
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H e 5TV R4S BA thg ML . 3.8 nm DACs 5B TRk Co(IV)=0, & H T i L B BETS 4+4: 2.5 nm
DACs fieidt 8Os A, i Ak pKa M L33 B AW o & FEIE S0 OV TR B R ek 5 A8 e
Vo W FC R TR I ) v 2 R AR R PR AR A2

B03-31
T AR PR R SRR R Bt KRBT R R
FEEF, X
R R IRER 5 TR AR, KR 2E B sk =

T} BRSNS PR BB B O E PR, AT e Toll R e SRR 2 [ F-5RT47, SR AT HR4:
RIEHIREE. B, JFACH AT A REYR, JREM BRI CO IR, . H Sl hrikig . frkrpAH
B, RORRDIE — [ R ARG B . AR — iR, Wit RUEAG TR LUIN I S RO | 1 B AL LA
AR e R G EE. FeT o, ARG TARMEAG I i i seng, B . EeRB Ak,
R EET B, RGBT KRR IERE, T4 & 2 PR AEBORIR AR 7L H A RO
R, DU R HAE SO AU K S o L3 T I IOULRIE AL RE AT Rt 5 AR AR ZOWL R A P RE 4R T
HE R AR B HR I R B2 . BRI SR A AT

T I R 3 S A S AR DU B ARG (CVD), 7E Ti BHES T 5k 8 42 T AR EAES B iIE,
AR EmT RIS
FHEL, Tiv-TiO, b Ti BHES 773 0 AT A 3 HEL -7 iy o B g ) 1 () PRSI 3 iy (i i R v R A= B e
B4, SECRTAE SN BB BRI (). BT B RRET SLRON, UK B L AR LR AE i T R ELIE R R B iE
SRR TS A, 1T T A AR, WS OB AEK I TERE . BB 28R AT LI i
¥ E RN A R HL T E DT R RS I e R TR . A, IESES DFT R, R T S-Tiv-TiO,.
H,S-Tiv-TiO, Ml CS,-Tiv-TiO, Z [A] H T H @sT LA 5 95 M B PEREZE 5 o 1% LAEM/R 1 ARG )R B4R
BT Ti BRI R, IR T AR OO R KR SRR BT, 12 TAE R SRAE Energy &
Environmental Science 311l I-(Energy & Environmental Science 2024, 17 (17), 6268-6278.).

BRAL A (N S)VE N — MK T MG IEAL ) A, BRI AR AT (2.0-2.3 eV) N R DG FEVERE /S 2 1T
ZHIEFE, SR IngSs AT I RS E M 22 MDA 3R 1 R & R R Pk . sEAh, EWEJE (Flin: In) $i= d
PUEHT, PR R SN s D BE 22 e, TR 1 /K 7 S S AR AL BE 0, e S BRAIR T e
o BT InSyTiO, 7 &5 2 FA A RL, Fhit — Bl i e kb BE & i 1 B AL IngSe/TiO, 5 it &5
(SV-IN,S3/TiO,) . 7E INgSs/TiO, i 45 S ABRBREEFISENE, & AEIHTZ In JEL 7/ 5p HLE L TIRAS, ik
Tt PEC /K il L fE - 256 5 BRI 7045 FAR W], TR ALAEE 51K In bp HUIE ) L1 B4R, 3 7 ok OOH
BRI R T Horr, B AL AR X3 p Bl (2209 py Ml py BLIE)D) 504 In (p)-O (OOH)# Fi 7~ 1% 4
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3 S8, AR TR RLE R YL 5 *O0H—*+0, [HE4T, i i 2 TR A R, 13
Sv-In,Sa/TiO, MEAATETEIELINIRAG In,So/TiO, S A5 7.69 ffF, [RIN IR AN S &R Hix, HiT
SV-1In;Sa/ TiO, 156 57 it 25 N i Fi i, KRSy 1 IngSs IIAEREVE o 10T T I Btk ey IR I Bt AL 4~ 2
REE R p JUE R T EE, BTt MK TR RESR O T R SRR . I SN GIONL A BE AR 1
HL T R P e SR AL RV RE I R RO TR, kR T A R K R U RS 2 AR R

7£ Advanced Energy Materials 11| - (Advanced Energy Materials 2025, DOI: 10.1002/aenm.202403752.) »

B03-32
B HUBR R K B o R0 2 L ) i ) A
X1
=R RS A T B

HET, AHBHEEY 2B T BREFVEL 8 G ARG R A B A KA H R G
BN, 1-¥2 45 “BER(HEDP) ) 2 N T B IE IR rP A F R R SR (0% W HTHRT)s S H By —Rh 1%
BRE AR 130 Z2AEZZ MM . KEAVIBER ARG B PR BRI 2 o, XA SR R
ERRIOE, A S sk fe . ST AL SR s dett, AR RO F AN AR,
DA BB S IEAEROC R, B AP R S b (k. IR, (R GEMIBRIET i (BAERERE. )
AR HAREH ROt AN 5. Bt Bt RIREA . mitkge. RO RAH Y
MEALTR), X SEEUA WIS Qe DR S A A B B R 2 i SO AN

3R

[1] Z. Li, X. Liu* J. Yan, Y. Wang, R. Li, Y. Huang, S. Wang,* D. Huang*. Catalytic wastewater
dephosphorization for phosphorus recycling to fertilizers. Appl. Catal. B: Environ. Energy, 2025, 369,
125154,

[2] C. Fang, Y. Bai, L. Ma, Y. Pan, K. Pang, J. Yan, J. Song, E. Jiang, H. Zhao,* C. Pan,* X. Liu,* X. Lan*.
Spatial confinement of Co-N/O nanocatalyst into hollow carbon nanosphere for water purification and its
biotoxicity assessment. Chem. Eng. J., 2025, 506, 159797

[3] L. Jin, Y. Huang, L. Ye, X. Liu,* D. Huang*. Revealing the vital role of dissolved O, in Cu(ll)-Cu(l)-Cu(llI)
cycle for promoting glyphosate degradation via percarbonate activation. Sep. Purif. Technol., 2025, 353,
128304

[4] L. Jin, Y. Huang, H. Liu, L. Ye, X. Liu,* and D. Huang*. Efficient treatment of actual glyphosate wastewater
via non-radical Fenton-like oxidation. J. Hazard. Mater. 2024, 463, 132904

[5] L. Jin, Y. Huang, L. Ye, D. Huang,* and X. Liu*. Challenges and opportunities in the selective degradation of
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organophosphorus herbicide glyphosate, iScience, 2024, 27, 110870

B03-33
TH AR SR IR R AEL A PO P AR AL SR T R SR T L
L FEA
e TR
S COpy BERMARARAE R B IR I = S AL S BRI A7 B T vl R N DRRAB IR 2R o AL
HA R 215 WAt tbtr . EREariiseii sy, £ THACOUSAR L 2. BT R
IR SRR R 8, WERILH R P e, MO BURM R AL TR B 2, IR T SRR — 20 B
o T BRG], ASAIT 7T 1] A B SR 2 v R Bl Bk B3 U5 T G AL BORR R A BRI DI REEER, TRRE T IR
AR BT R TR SR, BRI U R B A AR, (R - T A R B 70, R e R T,
)T WML 2 5B, LRGSR RIZ AT BOR,  SEIUIRIE B A AR S L AL TS TR
PR, A IS SR, KB REUR T A S B Sh s TR, SRR R B
(TR AR T BE AR BT, B TR I S B AR R T PR (P25 fhfdlpl. 4
REEFISE) R R SR A S A R s b T A% S A iy 3 g AR 1 7 BB AIEOR TR 3.
225 CHRk
1. J.Qi, X. Meng*, J. Qiu*, et al., Adv. Mater. 2025, 37, 2419058.
2.J. Li, X. Meng*, J. Qiu *, et al., Adv. Funct. Mater. 2024, 34: 2316718.
3.J. Zhang, X. Meng*, J. Qiu*, S. Ye*, et al., Appl. Catal. B: Environ, 2025, 373, 25333.
4.Y.Du, X. Meng*, J. Qiu *, et al., Chem. Eng. Sci., 2025, accept.
5.Y. Du, X. Meng*, J. Qiu *, et al., Adv. Funct. Mater., 2024, 35, 2408013.
6.Y. Ma, X. Meng*, J. Qiu *, et al., ACS Catal., 2023, 13: 1290-1298. (ESI highly-cited)
7. H. Zou, X. Meng*, J. Qiu*, et al., Adv. Mater. 2023, 35, 2207262. (ESI highly-cited)
8. X. Zhao, X. Meng*, J. Qiu *, et al., Adv. Funct. Mater. 2023, 35: 2209207.
9. X. Zhao, X. Meng*, J. Qiu *, et al., Nano Research, 2023, 16, 6015-6038. (ESI highly-cited)
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11. X. Meng, J. Qiu*, Zhiqun Lin*, et al., Angew. Chem., 2018, 57, 4682. (ESI highly-cited)
12. X. Meng; J. Qiu*; Z. Lin*; et al. Nano Energy., 2018,54,138.
13. X. Meng; J. Qiu*; et al. Adv. Energy Mater., 2015, 1500180.
14. X. Meng; J. Qiu*; Z. Lin*; et al. Nano Energy, 2018, 52,123.
15. X. Meng; J. Qiu*; et al. Nano Energy, 2016, 22, 59.
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B03-34
Z I FLE A RIERASF IR KAL) 5 PR BRI N
FAIS 22, RRBUYE, W
1 PYIERs: S SR, ThE p#R 610065
2 DY)IEREE hE R SEERRBT T, HE S 610041
SRS R b, [ AR A A B 1 R AR TR PR A, 5 B0 AR SR ROk B R

AR i 2 E PR 42 A () B R T R 4 AR 5 S Ak IR L R ) 2 R gl e R 2 it e T BA B 1

THH A AR PUORSLE B 2 SRR R, HRALEC B AT AE 4.129% 28 91.64%q0 Il PRS2, JRILH: 72 4k

PR BRALROR . SRR, 2 AL RHE I AL FE AT A e, S 1 S S S R A ) 0 e RN

FR, AE 17 KPEANR P IR E PR RE . KETE RO/ T 1 90K, BRSNS S5 18 A A fe dE 4

WM&, W ER R AT AL O A IE RS AE 1-1.6 9PKVE RN, (2Bt iZHes; i

I 1.5 QKN 2= AR RENA o % 2 B BRI TR SE, ZRRPIKFLIE LS, JEHA 1 9K B ISLIE,

RE NS I L 1 95 L1 22 85 AN D IR B A Y 35 etk FEL T AR B A, RIS SE P2 B PR A 22 (R R A I

() A K PRI ARA 8 485 o) H AR eI FEPE RS, A AL SR RS 8 B E 18T SIAN KRS AEe )8 R

Tt U AIARI C—C B SR T 72 A SR BB R AR I M A B o B U325 B M AR gl K S 3

MRS RIS AL, Hr S PEBRAL A 5N AL -85 . Fe(1I1) 5 FEL 1 IR Al E b 2 TR ) 7

FeR iRt 7@ . XA GORIBIE BT 5 ARG B im AL AR SS A A HRNE Doty m R oK g M AL 0

TR BERM T HEER.

EEPUN

[1] C. Zhou, M. Sun, P. Zhang, Y. Yuan, J. Peng, H. Zhang, C. He, G. Yao, Y. Liu, P. Zhou*, B. Lai, Spatial
confinement Fenton oxidation realized via tunable nanopore structure of porous carbon, Journal of Hazardous
Materials, 476 (2024) 134979.

[2] X. Lv, C. Zhou, Z. Shen, Y. Zhang, C. He, Y. Du, Z. Xiong, R. Huang*, P. Zhou*, B. Lai, Waste leather
derived porous carbon boosted Fenton oxidation towards removal of diethyl phthalate: Mechanism and
long-lasting performance, Journal of Hazardous Materials, 458 (2023) 132040,.

[3]Y. Sun®, P. Zhou®, M. Sun, Y. Zhang, X. Wang, C. Zhou, Y. Liu, C. He, B. Lai, Hydrogen Peroxide as an Ideal
Electron Donor for Long-Lasting Fenton Chemistry: Strong Enhancement of Fe(lll) Activity by
Heteroatom-Doped Nanocarbons, ACS Catalysis, 14 (2024) 6525-6534,.

[4] C. Zhou, P. Zhou, M. Sun, Y. Liu, H. Zhang, Z. Xiong, J. Liang, X. Duan, B. Lai*, Nitrogen-doped carbon
nanotubes enhanced Fenton chemistry: Role of near-free iron(I1l) for sustainable iron(l11)/iron(ll) cycles,
Water Research, 210 (2022) 117984.
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Bl AT 57 T 5 40 € 7 TR % 5 U A ik e S8 SR LA
b 5
TN

AWFFUIE R 0255 B 1Ml B J7 ¥ SE L 1 < Jim SR A ) 3 T o 9% ST R I R RO AR, BT
MoOx/CeO-ffE ], AL 200°CF % NOG i [ Fe (AR Tl e b K CARIE ) NH-SCR LT . 127 120F1
A8 B 5 AL K e BERE T Mo AN CeOa i T HH I IR 1 e T3 TR iRy 5 BEfz Mo A7 s, i
HEFHIH Mo-O-Ce fb& Uik & O3 7, W $RFHIE 14 o F 78 #8575 H SCR = 3B 1§ Mars-van Krevelen #Lil,
it 2 e Ay e s P R M AR AU R T 46 B8 TR b BEAE A 3E CeOn B 5143 BRI A7) it s 80
BRI 77, RN RS PEIG sm L S0 1 WA, D9 ARSROBT B i R AL 7R A A B 8 1 o R B AN 7
%, BUAEAEL. REIE SIS U2 M

B03-36
ZETFEREVIIH & KRR TX 2445 VOCs I F B M
By
JTIE R

HERAEA LY(Volatile organic compounds, VOCs)s& K H Z AR5 4. ENTNSEFERIRA,
It T A RORE 40 (PMI2.5) A 48 (Os) (R B BRI, P 3RS fE 5 % . Kk, VOCs 5
eyt R E RGN E KR, Sy NI i 2 R RSB AR L — . TN BOR IR
R VOCs i IR BN Tk 2 —, FAZ O RO IF R . SR1, FESEBR LU R, RAH K
#8 COL MILAF I VOCs 2 5 4 Ml o 4 W B 774 BRI Bz s, AT S B8068 H A VOCs W B4 RE OB
%o PRI, AT A4 50X B2 % 2H 73 VOCs it 25 5 W B PR VBE B A4 ARk A 3K — 4T e F e e AT L Bl P ) R A

ASHITFE A S 2 R0 H AR R I BRBR ST s 2 U EOR TR R, BP0 B3R 2457 VOCs IR R
AR, B REMITE S KBRS @MOFs E &M B M Z LR IEBTHKES
(Hypercrosslinked polymers, HCPs), it i i 7K 55 7o 44 UM 22 A7 s AH EL AR FH S0 52 2% e i P 858 T IR B2
VOCs [k #5 U RN, JF3ET B MR 7T 1 78 PRI 18] A X B2 450 VOCs 1R 21 W - PR Jsk
[ B AR

B03-37
i 5t R B (I MR PR AR B vt 5 BRI AL B SCHT LR B T
THk
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B03-38
BIRTBIREWRTH CoNg 5 CuN;O, A7 s HI P R FE A FE T —BRBR Eh v 44 o O B A
F AR
JTARTREE

) BC AL A B AR P B B2 5, e — B Hh (PMS) IR AL I RE <& 67wl 18] F) 13 [
FEAFI AT e RBAE I . W BB A A BRI I L g )R B2 B R 5 () PMS JEALRE T K
LA R, B (Co) A (Cu) B A REfEdE SO4=F1-OH HIAEM, HEHME Ol . Bz iR B iR (DFT)
BAUIESE, [RIIN 3 CoNs Al CuNsOA s FIZE IR BT i K Eads ZEXHE . i) O-O S AR & 1)
HLF iR 5, AT A BURE SOaF1eOH 14 B T CuNsOoA it BRI R B fE 22, B T10 1074 .
4k, NBC-Cu-Co HEALFIEI S ALF T R DR M, BEReidId PMS AL AR RE R 11, ST A
RO & @B T

B03-39

SINBACIRER A 808 DA 2 BRIAR AR B 5 7

PR, RIS, XIFEAL . {8 ke
v [ A 7 B IO SR AR B AL O
TR PR 25 (1105 12°109") EL A e R 0 FACE 2 R L B 05 A M R A M ) S B e o TR, A A5 B A

ERHLEARZ LA, WK HIEH & T AER LB (MF-BiSs) AR 78 H0T 105" 1R KT 29 - MF-BipSs
7E pH=3 I} %F 105 BB KWt 2858 875.6 mglg, 7E 2 h WXT 105 I ZEFRFR ATIAF] 98.98%. IAh, 7F ik E
Cl'\ SO,%+ NO3Hil CO” & ILAF BB T RIS UL T, MF-Bi,Ss i i BR AT AT 14 96.37%, KILHAA R
PR RE . FEBR N TH R KA, AZIR BRI 105 1) 25 bR 2%0E £ 88.8%, 3 B e il ik SRR R /K H 1047
BHABRIE S EAESKIE, W PIBER b S 2224k, a8 BilsOg £ BiOl, 4 HIN
BiOIOs. X £ f T REMEAS I B~ M A4 1 A g7, XD SP SRR <2 [ ft. [RIRNE, AR S°
LL SO, [T 3Bk B 78 SN J (it o X I T AR AT A I 105 4R 4L T SR B i vk 7

B03-40
ST 43 T AR SroBaosNb,Os P ReI R Ha i L RERR 57
CEINESN I
R LK
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[t 5 PR 8595 G AN W IR R 75 RE VR KA D) 53R 8 7 i UK A By BRI o R R AR P 7 I AR N
. R BRI R AU AR L (L R IR 6 52 0T . SRTHT, AR BT JE A A B TE A 30
TMFIREAG TSNS S PEAL s AN RS I . AHTF 52 LR IR EE L (Sro.sBag sNb,0g,  SBN) s HiL ) 5
B, BRER T PR AT RS A R R SR R L R . e R T, B B AR R
DB T R A1) SBN GOKFR VA AL & 8, JF H R SrosBagsNbOg/SroNbO7 SR 45454, $itm T
PSR TEAT LS AR R = A2 . YR E vk, FIF T B EREE )5 VR T SBN Mg s
P g g, AL TRURIRE . WA SRR, BEE S e BRI (] 3G i, SBN [ 4 Ay & sz g N, (|
ShERIE R, EEEARNARGAS, R 2 SRR S R . PRSI R, A
PL S @ SBN FE M TEA LT Yoy e g R TG X T 18 7 T 2 30 e e R A e ek ek, BB —
M SRR HR R TS L T R E AR RE I AL o AR S T AU A S R DA B R A
JE R RS AL TR B R T i, B E S RIS AN E

B03-41
R A BT BREER TR R i R ot R N A
S
ieliPNcE
BeUF R RE R DTRIFRRAE A BN ] A s RIS A A R S8 . AT AR R BE RS TIE AN RS, 53

TR FE S A TR R B IE BIOI 4K Fr o I A TR G S IR T B e, 3
58 1 BIiOI (3 M, AAIF TR AR, 0l 7oA TR B, MiidEer 1 Biol el
Wk TR, eI i B A S A R AL R R T, e BRI T . AT ZANNIR) T T, K
WA AT ARG EACTRAIE D] 1 HAR SR BT MR RE . KBRS SRR, B FARENE Al §E
I ECEE DR CBEAE TR EOR, I HARRK BIOl 92K Fr R e T A rh /& AR A 230

B03-42
SRS SRR BK S U(VI) IR I BE R 5T
A QNI 4
Hh [ AR BT 7 B
BE A AZ RE AP R R, A% R K A P TG 2 A (U V) 0 25 B A 03 75 A e P 1) R, AT 7 il et 2 T
PEARA R G0 RIRSE I - (MMT)BEAT St , syl 6 7S et = W R A B i PRS2 - R R B A &2
BB FIAT RN CMH)F T 2 BRI K HE B4 . AHEL T MMT, CMH 1 UV W BT s 18] 4546 25 240 min, F
i UV 22 B 3 = 22 678.6 mglg, 1X 7 KDY 7N ke S IR AL AR Bl A A ) S AANMUIE K T MMIT /12
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EIBE, ARSI T E SRR AR, TR A T o 2 T SR FIRE, CMH S8BT AT
RGBS RIAIRE, TLUIRFRIR ) UV R ik 96.2%, BIME7ESIAMIK RGUR, IhRE (R
O UGV A . U, S WM S0 45 S 1 A5V S DL R 1 — i, 3R] CMH T T4
FRSCER ST BIPE K . S A ARG S, AT LIRS U(VI) i S A TR P 3 7 S 2 ffe i
e CMH I Aok, SKBULAENTPRICRA. B0 UV AR AL T 5 i1 WL

B03-43
FI R B UTARIE 3 S AR AL 770 B B R i
JEE/NI, AR
[ TR 7T
AR R TORE AT B BRBIVERRF =, AERR SRR R ETORBA IR 7 I KO B IR %, ek
VEDAOR Rt SH B A A PR T8 FLAE S0 SR S S i AR 1 . S ELE TR 5 R UTART A AR LE, R T2 —
S5 NI SRR R 4 D 7K RT3 G X e g 3 BRJE Tik A RO ARG s TR ik AR B B A R R
AR AIFLBE A, RERS CRATEXS BA AT S04 (0 R i AR B 28, TR B 2% T IRALIR ORI, 37K T IR E 0T
A KIS Vo ST SN L DORR P B A Sk IS RIS s B 2 8, il 46 T BAR T 9 wt%
1 — RBVE RG] MEATRERIER A T 2/ Bk, 65 AC-STEM. XRD. XPS Ll HLAL AT
WA GRERM], AT A R AR AT A0 5 S T F A AR B 00 T U3 TH BAT 5 L AT =
FTHRAELLTERE, KRR 7RI LS SR i s bk, Dt — B m e R R AR VR BE S 4 T — 2 1

2.

B03-44
F T PR SRR B R EAAT N R U [ B R 5T
ZEIAT
AEHR AR FE A= B

AV ARCRE B BRI S A 58 R 420 S AT O 22 57t K Ul R S (5 o B A B G 1) H 2 RV S5 44
BRI AR, UIAEDIREM BN T, BHT/KIABE BTS2 2L IZ K 0E . AT s b 2 Bk o
TSR R B S I TR R o XIS =, F A S 5N AR 1 e 5 5 25 2 S8 S
AR MU L3 AG o B I RS RO A AT DU REAL AT, FLAT A SR AL S i TR R, T
BAEAL AL G R LT BE AT T R M S AT N AW FOR I =2 AT VR eid . (1) @ HiE R
THRBA, KEH T HB UG (ETP)AN E di 2R 8P FRIFE AT, AHT FUR DU AT, ETP LA
— TR L AT B SC B B R SR AT AL, SO R G AN (20 JE I TR A R R T HRE A i
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EEmeR, S REEA R SEIIEIR S, PrRTE AR B e, SEHLI i AL AE /T,
ST I BRR EE VR AL RE I IRTT: (3) RIERFFHVEAELE /) K ivu il te /g 51 i il 7R i, {3
PR AR £ AT XUEIE i AR BRI S, AT Ty B S oA B e S A I R o A SR O 1 3
FIRLA, FEONARREIA R AL SO SR L 7 BRI HE  l SRER) S, A B SLBE RN
(1l R 4 55

B03-45
ET R AEILIB IR M E AR = A R AR 7 SR T

R He*
AR MAL TR

LA R A R A BORAE AR AR B L2 BT 53, R Tl A A I W P S R O S TR R 152 DA i
AEANFE R 350 T R AL BRI 58 AR 55 M Ll 55, B Acpkil. T itt, FRATIREAH DL R/ BB A bt b
DNRERMEAL T, WITFR T 3 FALER AR TR NE . 1) DL AT DKM 22 (ZIF-8/ZIF-67) kAT A&, il
222 Colzn th, fill# T RIIA R NEIEIGB R ZAUMEL, 8BS (RJE T HIfE. BURD Wi e
o R Sk (PMS)TH b 74 28 A B 254 T (1A B Pl 2k oo 7 8 2R 25 U AR ) RS AF IR S S s 2)
DL R EWRIE OB, 8L IR B R A M IR % Bk R 3 B e 2 ALKk, I U Bk TR
A AR R LR B R E AR AR TR TR 3D 4R TR T (6 P AT S) B st sl T
LR A LASRE i A TS PR D3, SO T s PR BEEAL AR, I SEBLK AR AR ISR U R I A . A
RIS, BATFR T AFE B H2E/AR B R AR A RS, A7 SO AR sh 2 i PR AR 1 SEFR
5577

B03-46
BRE S SR & B T K o =R MR o R L BR BT
MRex Ry B
AT R A BRI T BE BRI BT 5T

AAREMBROZV) R AR RIS, TRk h =R A (TCE)MBE R b &2 k0. HiiTFH5
%R, Fase Ve 22, BRI 1 A F VG T o gy nZ VL R [ SRk il L, A S FH AR 0 0 R AE WD B BR £ (CaC )
VBN nZVI EARAT R, il TR ERIE S A0RL, AR T nZVI R SR AE I TCE IEBRAE. R
M Z R I EXS ORI B AP REEAT T VEAARAE, W5 7 HX TCE MR Zh /15072, IR0 7 HAEAFZ
PRI TRIFIPE AL B OB T 0 TCE R s . J6 T TCE MM, R PIM BRI S ARE 22 B
TCE B SR FIHLEE . B0 45 KR W], nZVI BEME S SI A AEBARRL L, JF HI A8 IR L &0k TCE
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IR B h 2 A R ish J12 U5k . 78 TCE WBEfRIE R, il BHRR RN AE i Lk, HERAEE R
RIE R LIEAN gt I BN PR AT AR A 2 Ak B A AL B TCE M ZEHLEL . RSO nZVIE AR AT RHE
W gt EE 5K R, AR THEE S OB RIREM B KRS .

B03-47
PR FEHER HERIAT AR AR K e 2,4-D (KRR
AR, YREEHL. BRRA*. Xl
NS BN

ASHIFE LAIR 558 W B 770 A B BRAR i D5 i 1 — T B A A AR Fe-Ce/N-WA,  RIA R0 L — B iR
(PMS)[&fi 2,4- S KA LFR(2,4-D). 7 Fe-Ce/N-WA #In&E4 0.1 g/L. PMS N 6 mM. 2,4-D & 10 mg/L
2R, RN 2,4-D BIEBRZEN 98%. VK S50 5 HL TR LR (EPR) 73 Hr 2 W] e il i 2 ke 3= 4R
{3545 (ROS)N SO, 5 '0,0 Kk ROS 4, HLTAEIETE 2,4-D Bft F b thte 3 S SR, (AR
&, RIS AN T N TR FE . Fe-Ce/N-WA EALTITE % pH YU Bl N #T AR %Pk 2,4-D, H&
RIS 1. Mo, 56 WA G -5 (LC-MS) M2 232 iR 2L (DFT) 7041, $e i TR R PRIz
it SRR FE AR LA B R R S R i AR S LB o 1A 78R 5 IR BRI ) Dh R AL R R B2 gt 1 — i B v AT
BASHEIRSCHE.

B03-48
BRI ST AR BT 5 N A
AT ke >
IR = B
IR G HEAARHE AT AU B AR, ARG s G BT 52 2 1 2 (k.

B R C ATV AL i e sy OKBH AR SR ARSE DR 0 AR A A7 e ) 2 ) 235 F TR P
X EALTERE B AT AR RN . 256 AL AT AGE R GUIRAS TSR ERANORM R RT L TS, i
1% REBEFENMSE. KRGV TSRS BB KA S Rkl BEEahY). Ee)aE 5%
TS RO CHEA TR RE S FOCHEAL R MINTLEE, FERIBARTT T B IR ER AR AR 20 B 0% S A5 R RE . 1%
TAR R NS IR ER AT A BT S AR KA B 5 Qe BE AP ) SEbR i, TR LS5 A i 4

B03-49
COOX/AEMIS A FHEE M PMS [EARNE tB: 1 AR AN IERT 5
gt B VERE S EAhT
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1. DR AR
2. BT Ry
i - SR B AL S A T B E AR AR R CoOy AKBIKL, CoOJ AV IR E &M EHEL
PMS 55 {4k R ARERT JHBRL A HURIME S . CoO, LR AW EHRE T AEMIR I FLBR S5 K, RIEDGH
AW R R HAFAE CoOx BN, A=W ATAE REBEHIH] CoOx G KFAL I 1% . CoOx Ny CoO Fl Cos04 & & fi i
Hifly. CoOAMmm LS. PMS JRIEFT CoO /LM A MRHEIN X CoO A &M RHEL PMS
S UL g e HR B A7 AE BB REW . CIIHINN CoOW MR B atBlE1L PMS 63k 22477 B & 140 |
i, 0-40 min 9 —2k3h )24 %k 0.07821 min™ FF%F] 0.00181 min™, FEMK T 97.69%: i AP HI HA
SO L CoOEVIIR & MERTEAL PMS S6Z5 A Z A3, 120 min J& e HUBR P AR 32t 97.44%77 7))
FEE] 100%(A1) 1 98.78%(HA). JELL 1 HHHEA K IRI K I, SO, M 10, &5 — EE[IH YA OH Al
HSE E BN, O R = EENE R, T ESR RIELFALW] T CoO/ EMmE A ENE 1L
PMS JE25 W14 RAFAE BB L T ARSI FE . XPS RAEL: FAEH Co” % A2 CoOL/ MR 6 SRt A4 P 7
g HR IR 1) DGR R PRV A o 1 HUBRESF B AR = ) (1) HOMO L LUMO. 42235353k, HLsg 3 726 7).
HL AR PR RIS AR HON N PO B BRI R B BilE, P7 KA BRIESS; WERE A RsRr)iA L, Pl
FARMERT; P10 BA BMRMNEBUKRESUEENE, PL SRRSO aE T f 55 . W8 H e 0 250 e At o ) =
IR TEPEARAL, 5 R IR = 00 oy G50 LT e i A AR B 34 H HOMO/LUMO 2545 ML K

B03-50
B MOFs BN KL
ot B4
L R
2L SIS

BRILAEALTR DR FLAE S AL P . A A L R AR AR SO0 S5, FE 7 AL B AU FE T H T ] 140 2
Hi5te SEMEREZVIM Fes04 SEAE AL FIMEL, & IRAHUHES(MOFS) B BAT i FEA Fr 1 dir i 2 K AT B
BRIV TEAL S A, IRy A TR 7 TP AT S B 5 RIS, IR TT i G A OB LB $
fL 7 BARBR . R, MOFs M4 RLE ¥ LARYAK I Ak R AAFAE, 78 SE PR /K AE 2 2 1 e 73125 [e] Wi I
AESE AL, X, ERE E A DIREARHE Dy Bk, B A B A [ R A 07V 45 R MOFs #1RE AMURE
A R RS B IR, IR RER I E A MOFs Z R Bk [ RN B THS G L R 3R, B, WHFREITR
THFEREAAERE. SO, 3D TEEORL L BRI Z2 M MOFs ik, Wik, AR
(K BT 2 2 R MOFs TSRS AL . SR DL AL R RESEVE BT . BRI, R SEWT It MOFs #EH A&
T AL, ] B SO 26 PR MOFs i MBS ORI R ST R He i 0 AL PR B TR U, x4
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I MOFs TREARHII BT T 4558 i DA K 78 7K A BR A5 11 Siz o )7 ) B o 3 g 9,
Sk

[1] Fu-Xue Wang, Chong-Chen Wang, Xuedong Du, Yang Lia, Fei Wang, Peng Wang. Efficient removal of
emerging organic contaminants via photo-Fenton process over micron-sized Fe-MOF sheet, Chemical
Engineering Journal, 429 (2022) 132495.

[2] Fu-Xue Wang, Zi-Chen Zhang, Chong-Chen Wang, Xiao-Hong Yi, Shouliang Yi. Immobilizing Fe-MOFs
for water purification and critical minerals recovery, Separation and Purification Technology, 337 (2024) 1264009.

[3] Guang-Chi Liu, Xiao-Hong Yi, Hong-Yu Chu, Chong-Chen Wang, Ya Gao, Fei Wang, Fu-Xue Wang,
Peng Wang. Floating MIL-88A (Fe)@ expanded perlites catalyst for continuous photo-Fenton degradation toward

tetracyclines under artificial light and real solar light, Journal of Hazardous Materials, 472 (2024), 134420.

B03-51
H1 Jahn-Teller 3 KIEZ AL Cu-Mn EEEMMENHR LA T HRSBERIER
I S
B R IRYIAI 7846 B

K F 7K e 3R B A 3 S ik ) 2% B 5 525 <68 AL 0 (CuMInOy), JH 8 I TS AL BR IR Eh I Eh IR & B R
(CTC). MIZEFRENE T Mn* Rl Cu1E/ET CuMnOy i, FRRE A T IE AR JFR FR, (RIIE ST PR
(ROS) LA il o T I XS R RR ARV BE + HE AL 7)< J B /K L« HEAL R &L #04R pH S5 S22 50 RS E
CTC Iy AR AAE 10 min A RIIE 91.74%, 30 min J5 ATiA 94.46%. 38 H P K 520 A0 i 7 g L
(EPR)FHSRE A & 32 BB [ (S, IFSE SO, F O, TEFEf# CTC ik fEHh B T AR ZAIIER . iz
B FEIE(DFT) IR M, Bemihd Fukui 1650 (FF1 D () CTC A5 % 5 2 81 H &M%k . CuMnOy B
ik CTC FEffagtt, mfEtbrtae, BA RIFMHITINEES . FTESMAMEMARENE, 7E5PrK b B i A
A R HI R AT -

B03-52
FERUGE G 70 T PR A B R A B I T M 3 e R B e 7K 20 B ML B 2
FKRHITT*. KT . E BRI
iRl NS
AT TR A B R R R = BRCR Ik > AR IR RO S # S R
REZIEIIOR R, CRONMIK 7 B A BT ST R AR TR AR 17 T AR A ST, DUIRIBEE
22 T AR R T R RS 8 7R AL 570, DATEALA KA RN 2R 2 ST0, Bl — 4 S - 2K Fr Dy F i el 7
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RN A R R G, T K S 3 2V R A B PT P 3R T RFLE R 2 RALEE = o T Ak
R A ABIR . T 5 A SRR U K FUA B TR ok slii@ &, ManFLas id Bh T4 sk 4>
BRCE . AR RLS 51 9K AR 4R B A S TR o] N E5 M A B T BUE NI ), P E44
BURIREAREE, SCELETE . S AOHK B BT ST o AR AR R S A SRR MK 4 B RCR KT
99%, FEEE (R 8.39x104 L m? hs JKIBEN 2.87>104 L m?h™) LUK RAFAHK D) HekaE i,
T BB/ RIK S R B I T DO S D)4 50 YR LA b I AR T 98.5%01) 43 5 25, Al S al % 75 3E AT /K
GrES. BEAL, ZEABIRMNURIEREIL R, RRNE(E F IR A IR SN 4 B KR G, AR LU AT IR R 43
B, B LLHEAT AT RS S B . AR SUIRR T BRI B UL RN, RGHEIT T O ) K 4y
BEPEREZ RIS R, IFRNIR T OB ER R S, B o i P B U BEL K K 43
BRI B 5E I Si2 (0 FE 10 0 S B AR A

B03-53
Modulating Cu,O/CuO on attapulgite for boosting peroxymonosulfate activation
H oz 5
W AR BHOR A

B03-54
Selective adsorption of Au (111) by sulfamic acid modified metal-organic frameworks
RIS
=R E BRI S A A A T b

B03-55
K SiO, i Z R K 4 H L K Ho A% REBT 5T
o, WG TROTEL ERIK
HR AR
SR B — P R AR LT 4 AR B R AR v B A e, B PR AR It i . o8 3 sk MRS AT,
RENS A R DAL B8 I 7 SAFAE AR RS R HE 35 JAR PR S5 ) R, LB R e BN — o R A T 5
kL SR, SR OIEHEALE, AASAIER B KYERE. TR I iR PR e, I LR 2R A
T2 5B A, EARHELE A A o 5 8 32 32— IR . A SOR R OR 1 &t Sio,
HGKAE, A5Gl IREA . JIFBEERI 0 I e RE . T B PERE . BK IR RE S SERRAR IR
e Rl R A 3 A IR £ Ok Ve Re AT M CTE Al . 45 R R B ZAUMREZ 1) SiO, 1l vl
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R A E R IR T T AN R 454, TSRS AR M BUKER 2 B =M 2V & & (1%, 1.5%.
29%) ) SiO, BB K AR BEHEAT e fi £« IRBNAM 2K, L35 70 WSt 1590 B2 I ARt I K 1k g 5
TR A s SIO, B /K AR AL il 2 1 T D B IR Mgk PERE, b E-20°CAIRIR T R el
MISER S5 UKTERE,  RENS DRI B /K AR B R REAN 2 SRR VR EG UK IS, (8 AR A AR PR B B
B ERIGIRACR: FIN, SiO, IR)Z RENS IR mACHUBK) /1% . BRKAITR BEPERE . SO, B K AR [FI IS A,
ABIFIBANERE; SIO HB/KERZERR . BV o AR R SR I 2P e84 — € IR T, e 2T
PER G ) SO B /K AR5 - T e 100 T AR o ASHIT 78 09 8 i 7K AR e 1) o] 45 AT 55 4 B2
SRR 5 IR ik .

B03-56
I GRER Eh A 2R o S ALBRI AR B S AT RL X R e FR IR o 3% R A B LA 5L
TR
LR K %

IFEIR (NAS) A AT A A T A5 4. AT 2%, MELER, FENMENERaEHE. &
WEFEBCT I & 1 —FioEr R COMAR R R A RL, 2 RLEA LR A SOERE, WA RO I B L #h
PR AR NAS X AR R ok 1 /K-A LA A% BT R o A4k 23R £ B2 (PEG) Z: I T SE L HT CO2
fil 5 Y PT AR AL AR, TG it i PE AR B ) v R A AN AR o SERR S5 R W], COMI AR H%
R BN 0.20 58, 78 80°CIRJE 41T, NAs [ FEIRCRAE 30 408l ik E 85%., AHZ LML,
EHEAT T T LR (EPR)MIA K S5 o S5 SRAESE, SRR B A0tk B i R FEAR NAs 1) 3200 1
Y. Mok, SEBREEKH NAs MRS R TI0UE. XTI FONPEAE NAs $& 4 7 —Fpm i) s e At
JivE, FERR T AR R A AL S o

B
B03-P01
TR SR R SEBUBR AR 3040 25 Bk
RIWE. FH. @i Bk
JEntR

BR(Re)VEAT A A S Fr A BB AR R S B AL 7p,  RSEBERI S AN REYR ) S BT (H
THHFEF (N 0.7-1.0 ppb, 4 ERAE = B AN L) 50 M, SRS & B o K1, — IR BEE s BRER AR 2 1~ (ReOy)
FA IRl SOx T G2 A A BRER BT TR B G EE 2 . AW FUR L — TR Y A S A S B < s 1 T R SR K 7%

S
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FICASEEI AR AR 25 v Bk 10 v 28003 125 e

KA HE G R-AHIUEZA R, HE-BPY, (EVRSHULT, 7 v SHEs FRgEN, HE-BPY H1i
21T R CHEHR OB 4 s 00 57 15 e B S PR () S0 LR T , 46 7K A8 A B K A FL T (aq ) 70 R 2,800
$RTHAE 4.05%10 mol/d, HRERE T HRIGARIVIEFEYE, (2T ReO, MHRSTIEIR . 1EA—FhiEE = 8U0iE
JG5, RN B eaq HES), AT EIMANEFTRAER . 5 H ATGE R AT AL, HE-BPY
AL RS 5K ReO, 5 A B —1) ReO, 4. M T Z MM IR G WL ), ReO, HATHLF
MRk, EEKE R HA D KA EIE R, SEARPRE 0 B MR [RI, M H B e AT PR
IKALERBA 5 TIORHIOL S, HE-BPY B ISR ST IE IR R A A TR B . AR TAES, X —7J5
12 CLH I A T SR RAIE , £F v S 2 AT BT AR IR 261 R 203 SEBL T 0.568 g/L A110.468 g/L ) ReO, [ -
SCYGUESIX — IR RENEAE 7 MR IR IR A B IR SR L B, BAT AR Tl Bk [ml i b B A K

I, <) - HUHE SR RHE L A BRSO SR T HoAth s i B e 8 1 (R R A v BRI SR 2y B RE D
BE— BRI 13X — JEAE K A Z b B < i T e 25 RN < B U I A e 82 P T 5%

B03-P02
I GIK IR Co-Cu ALY R WIS b F] ik o 48— BT £ SE LA HLAMTS Sy Fr B ROk e A
I HE PRR?

1. JEREE TR
2. PEFR LR TR TR

BEAE ST A 5 T AR B HERE, KA e R A WL eV O FERU ) H 2™ B, LRRAPEANA D)
SRS A RGN B B 25 B . AR SRR ARFE T VA I i 2 Phik . 14— BRIR Eh (PMS) U £
AR TR AL B AR TR B i 3E, O R BRERE RS VI B T B AR TT TR A
29K F (Co-Cu ONS) A K BRI AL A 22, 3R T — i AL ] WG S PMS WL R G RIS AL
I JF %) 4 Co-Cu ONS,  F i i I 7175 T AH G A0 R0 320 72 T JB R AR FLAE AT SR — 91 & M (PVDIF) £ e
#73 Co-Cu ONS@PVDF LN, fift ik T A& Gk RAUEAL IR IR B R Al 244 RAE ] OGRS T 15
S h Pyt ERRR DU PR 3R (TCH) 1 R BRIk 98.7%, [ MR HHOH 0.2732 min ™o X4 & Pl 1 AR AR 23 Bz i)
PRI T PMS TSR . 2872 R LR (DFT)1H 5478 7 PMS 7E Co-Cu ONS 2 [ 1A R bt 5
ALK MR I H U0 R HIAG S I PABEIE NIRRT W B Re 71, RN B & m ) o PR RE . AR
FONFPOKA IR 7 — Mt SOBE . (RREREMIE 7 B IhRE T — R T &%, B E A 53 H
Hrd.
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B03-P03
JRALAGS PVA/PVP/AIOH): B -5 3B R H m il F IR ER A RE T AT
XSEAT .
7 B TR
BN VA B R K AL AR, AHI SO H A S RS, B AI(OH)s BTRLIR A\ PVAIPVP J:fAH,
MK E A, I R RN K B AR R AIOH)s, 5 NIBTT 4 — BRI S Ik o A A e 12k
iR T RIURL 5 (A1 58 B At G R RN U BEAS A2 55 Il 7L
MRERAERW],  JRALAE ) AI(OH) BITRL (6~10 fieK) ¥51 70 Tk, TR fLE5HI(SEM), 3
T B S B BEH AL S (FTIR) . WM SIS 7F pH=5 % 500mg/L @i &t =, Halin FEBREfaEE
95%LL b, HitFPae iRkt . ST, BRI TR S TR R RN R (LRRESHEE
75%AH1 70%) , TSR T AHERARE T AR B AR B T RN AL/ (>85%) , R IR B 2% K B I
BUEIBT AR ], Pl ek B 5 5 e o Al-F S8 23k (XRD/FTIR BAiE) o BUlsEsie SR K
AAZHRIG SR IHLIRR L, 7T 2 UAEHME I o AT 70N S UK 7K (S500mg/L) AL BEAR 17 T RUASEAL 2 F A A ok
T, JUHGEH TS 5w SR T R SR IR K 5

B03-P04
Accelerating of Fe;'/Fe," redox cycle using palygorskite as phase regulator for peroxymonosulfate oxidation
Yunhui Tian*
No. 579, Qianwan Port Road, Huangdao District, Qingdao City, Shandong Province; Shandong University of Science and
Technology
This study presents the synthesis of a Fe-based catalyst via a one-pot calcination method, emphasizing the
role of palygorskite (Pal) in modifying the catalyst's phase composition. The incorporation of palygorskite led to a
robust interaction with FeOCI and FeCl,, resulting in a porous structure enriched with active sites. The prepared
catalyst had high surface area (69.1 m?g) and pore volume (0.167 cm®g) with interwoven rod-like structure.
These characteristics were essential for enhancing the activation of peroxymonosulfate (PMS). Textile wastewater
is one of the main sources of industrial wastewater in China, and RhB is one of the commonly used dyes in textile
industry. The performance of the synthesized Fe/Pal catalyst was evaluated in the context of degrading
Rhodamine B (RhB). The catalyst exhibited remarkable efficacy attributed to the dynamic Fe**/Fe** redox cycle.
Under optimized conditions, 0.1 g/L activated catalyst can remove 85 % RhB within 10 min. Quenching
experiments further elucidated the mechanisms involved in pollutant removal, revealing that sulfate radicals and
singlet oxygen were the predominant reactive species. Overall, the findings underscored the potential of iron/
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mineral matrix composite catalysts in the effective treatment of organic pollutants. This research not only
advances the understanding of catalyst design but also offers promising pathways for the broader application of

these materials in environmental remediation efforts.

B03-P05
Pt B 4K 2 FLEE ST R B RO IR LTS 3
AL FHFE KR, B
e R

RN N AR VRS 1, IR B AR R b BAT S A% . AW Feid I i & & 54 (Al-Cu)
aahil g TR AEM R, B IREREG ST ZS8, RS T BAXUES) A -IEIE L5 K Z 47 47 (Cu)
W%k, HRMEAME Cu0. MAHECT R Cu. Cu0 AR BB TTIEVE ) 25 FOX BEAE AL, 9K 2 5L
AL —BRER £R (PMS) T AL B XUy ABPA)IE A R I H A HEAL IR e« HARS S5 A AR AL T
B GRS B e, EAL TR BB AR . LEAh, w3 LR AR B2 AT R T i A e, 10 S R L
Pl a5 50 5 PMS RAMIAEH . fEBAIRFDEHIBN T, Jefes il eia it S PMS b R RN &
FRTH T BREACR . WEEE L RE T, R EE E t 2R (OH)AIBRIRIR F H125(S0,™)/2 BPA [ ff 1) - 2405
PR, TSI B, OH. SO4 5B A (10,3 1 SRt . ARFARI, Bk H
IR B A HE AT AT SRS, I R s R AT AL AL TSRO 1 T SR i

B03-P06
Co Z 3R S AR =i H] & KA R BRI T8 M A
o RPN 5K V5 SN | 75
[N
LTSS AR, AR SR 2 2R T8 1 R0E . A GRS Co-O-B-C FRdEH
RH B E AR R A SR B IR T o, ARSI il 26 AR AR SE R HRik, TR AL
VR BRI . R, Toil A AT ARAAGE 2 7E 200-600 £ [QE 2 [A) il 45 BUATREHA N AR RS, X ATk
R DU T S S PR AT Sb Ve o =0 ) 45 RO T SRR LK AE 200-600 7% R 2 TR 45 2RI AT REET X 4-
LMY A HLD I e 2 A SO Gl SR R R B O AT B T IO BCR . ) R R 45 SRl o o
LA NIZEAAN SN T2V SRR o ASONAR SRS PR Bt K B SR ) A8 i

B03-P07
Additive-Free Hydrothermal Synthesis of Hydroxyapatite Nanofibers for Enhanced Copper lon (Cu(ll))
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Adsorption
Bin Liu*
Nanjing University of Information Science & Technology

Hydroxyapatite (Caio(PO4)s(OH)2, HAP) is a calcium phosphate with a hexagonal crystal structure. It is
widely present in the hard tissues of mammals and is a biocompatible and environmentally friendly material.
Nano-HAP benefits from its structural and surface properties, exhibiting good adsorption performance and ion
exchange capacity. It shows strong adsorption capability for heavy metal ions such as copper (Cu), cobalt (Co),
and cadmium (Cd), and is thus widely studied and applied as an adsorbent material. However, its high surface
activity causes it to readily agglomerate, which negatively impacts its adsorption performance.

In this study, fibrous nano-HAP was synthesized directly via a hydrothermal method with additive-free. By
adjusting the hydrothermal reaction time, HAP samples with varying purity levels were obtained using the
different reaction time (Fig. 1). When the hydrothermal time was short, the samples exhibited diffraction peaks
corresponding to HAP standard peaks (JCDPS NO.09-0432), along with minor impurity peaks attributed to DCPA
(CaHPO.) and OCP (CasH2(PO.)s-5H20). Relatively pure HAP samples were fabricated when hydrothermal times
exceeding 12 hours. Furthermore, the intensity ratio of the (300) to (211) crystal plane diffraction peaks (Iso0/I211)
reflects the preferential growth orientation of the crystallites. When the hydrothermal time increased from 6 to 18
hours, the Iso0/211 ratio of the samples continuously increased and consistently exceeded the theoretical value for
standard HAP peaks (0.61). This indicates preferential growth of the sample crystallites along the ¢ -axis direction.
TEM images confirmed that the prepared samples exhibited a nano-fibrous morphology. For a hydrothermal time
of 12 hours, the fibers had a diameter of approximately 20 nm and an aspect ratio greater than 100 (Fig. 2).
Adsorption experiments demonstrated that the sample achieved a copper ion adsorption rate exceeding 88% (Fig.
3), under conditions of a Cu(ll) concentration of 100 mg/L and a solid-to-liquid ratio of 1:200. Besides of a large
specific surface area, the fibrous structure of HAP may also induce lattice strain and increase Ca?" site vacancies,
thereby enhancing the adsorption performance of HAP. The prepared HAP nanofibers exhibit excellent copper ion

removal capability and have the potential to serve as effective adsorbents for heavy metal ions.

RFIRI
B03-PO01
PPy:PSS/PVDF & & & HBRTEGURL B K A2 1 BL PR B 52
AL EEREE>
DS E s N
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LA SR 2 (EMBR) B 73 B RO . R T M i BT N FH SR 5, 7T 7K P AR R FH 45k
RLFAT 32, AE RN 730 43 180 AT I35 e i o AR SO FH SR % (PPy) U O FELAK S P R, 6T SR A
S )E(PVDF)RUENRAR 1 3 B A L SENS , B IRE B HOR 5 A A R A HLEE & — 7 AT Ld i 44
BRSO G IEAT B, SRR AR 5y O TR A R RS a2 LTS e e
)4z , AT AT S5 R ZE AR AL IR, a0 2 N B T IR B2 o A ST DA SRR I BRI AN (PSS) M A RTINS 14 771,
AL (PPy)VE A T HLF, SRR G4 T PPy:PSS/IPVDF & & 5 HilE, $25 PVDF B T da P A
K. AT BABISEM). T ) RABI(AFM). A R LLAMATR-FTIR) A X St HL1
RETE (XPS)4 Xt PPy:PSS/PVDF i (S AL i HEAT 1 3RAL, AIER] PPy:PSS IR AE IR L I » 7£ 0.06 MPa
1 1R, PPy:PSSIPVDF 4i7Kif &y 315.92433.12 L m? h™. PPy:PSS/PVDF JE7E 4 Viem HI71E FH T %
JEIKHEE Dy 10 mo/L )3 H I TE (MB)BH &5 1 G RHR B I8 5] 1 98%, Jf HAEA- LT Bt H (BSA) L JEL %
B ARG YRS . STERER N RIRA L, mIER N 2 A Ol R RS, e S T 30%
PAE . SRR LRI RS & SR I i) % 3 F SR T — B SEng , 7E EMBR ACERIE /K Hh BAT TEE I B
A

B03-PO02
Controllable Preparation of MgAI-LDHs Laminar Self-assembly Microspheres and Fluoride Removal
Efficiency
Baoyan Li, Mingming Zheng, Guanchen Lv, Jue Wang, Kan Kan*, Qian Yu
Heilongjiang Academy of Science, Institute of Advanced Technology

The magnesium-aluminum layered double hydroxides (MgAI-LDHs) with different molar ratios were
prepared by hydrothermal method for the effective removal of fluoride ions (F) from adsorbed water. The results
showed that it was rich with CO3” anions in the interlayer of prepared MgAl-LDHs, which made it significantly
better than activated Al,Ozin removing adsorbed F. The adsorption performance of F on MgAI-LDHs was
evaluated, and the results indicated that the MgAI-LDHs demonstrated a remarkable following the
pseudo-second-order kinetics for successfully removing F through a monolayer adsorption process following the
Langmuir isotherms models. The equilibrium adsorption capacity reached 43.1 mg-g™ for MgAI-LDHs™ with the
metal molar ratio of 6:4. MgAI-LDHs can easily be used several times after calcination for the adsorptive removal
of F. After five cycles of regeneration experiments, the removal efficiency of the MgAl-LDHs™ adsorbent for

fluoride ions still reached 78%.

35



