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[5] H. Ou,# S. Ning,# J. Ye,* D. Wang, Y. Li* et al., Angew. Chem. Int. Ed. 2022, 134, €202206579.
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B01-0-04
Enhanced Photocatalytic Water Splitting Activity of High-Concentration Surface Hydroxyl-Modified
TiO2/CuO/Cu
Hong Qian,Binxia Yuan*,Yuhao Liu,Rui Zhu
Shanghai University of Electric Power

This article utilizes commercial TiO> (P200) as the substrate and employs a simple hydrothermal calcination
method to load Cu quantum dots and CuO nanoparticles. XPS analysis reveals that the hydroxyl oxygen content in
the TC-300°C sample reaches as high as 53.7%, which is 2.5 times that of T. Fourier transform infrared
characterization also confirms the presence of a high concentration of hydroxyl groups in the sample. After 4
hours of catalytic reaction under visible light, the H2 production rate of TC-300°C reaches 182.68 pmol g-1 h-1,
which is 3.3 times that of T. Furthermore, the production rate of the sample increases with the concentration of
hydroxyl groups, indicating that the adsorption of hydroxyl groups is conducive to enhancing the photocatalytic
activity of the sample. Density functional theory (DFT) calculations suggest that the rate-limiting step (RLS) in
the oxygen evolution reaction (OER) occurs at * to *OH transition. The presence of hydroxyl groups in TC-OH
itself reduces the reaction barrier and enhances the catalytic activity. Additionally, the adsorption energy of
TC-OH for H,O is lower by 0.27 eV compared to TC, and the Gibbs free energy of H+ adsorption on TC is lower
by 0.29 eV compared to T, confirming that composite materials with high concentrations of hydroxyl groups

exhibit better catalytic activity.
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B01-K-02
The Irregular Physics of H,O and H-O Bond Splitting
Chang Q Sun*
Dongguan University of Technology

The theory of Hydrogen Bond (O:H—O) Cooperativity and Polarizability (HBCP) has enabled exploration of
the core physics behind irregularities of water and ice. The key thrust is the interplay of O:H attraction and O—O
repulsion that drives the O:H—O bond to relax its segmental lengths, cohesive energies, vibration frequencies, and
specific heats cooperatively, establishing an efficient set of parameters to feature the bonding and electronic
dynamics in the frequency-space-time domains. When perturbed, the O:H nonbond always relaxes more than the
H-O bond in contrasting directions. Mechanical compression or Liquid cooling shortens and stiffens the weaker
O:H nonbond while doing the stronger H-O bond contrastingly; however, Quasisolid (QS) cooling, molecular
undercoordination, or electrostatic polarization shows the contrast effect of compression and liquid cooling,
associated with strong polarization. Substituting the “O:” with the under-coordinated catalytic atomic dipole, MP,
atomic vacancy V, surface HoOgut, or the HO-a0s adsorbed on metal could form the dipolar-substituted X:H-O
bond that follows the HBCP regulation. The interplay of the X:H attraction and X:<=>:0 repulsion stretches the
H-O toward dissociation. The single-atom catalysts follow the BOLS-NEP (undercoordinated bond contraction
and nonbonding electron polarization) regulation and the X:H-O bond cooperative relaxation dictates the catalytic

dynamics.
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[1] C. Ai, P. Xie, X. Zhang, X. Zheng, J. Li, A. Kafizas, S. Lin, ACS Sustainable Chemistry & Engineering, 2019,
7,5274-5282.

[2] C. Cao, X. Xie, Y. Zeng, S. Shi, G. Wang, L. Yang, C. Wang, S. Lin, Nano Energy, 2019, 61, 550-558.
[3] H. Si, L. Zou, G. Huang, J. Liao, S. Lin, Journal of Colloid and Interface Science, 2023, 630, 888-900.
[4] H. Si, G. Huang, J. Liao, A. C. Fisher, S. Lin, ACS Applied Materials & Interfaces, 2023, 15, 11866-11874.
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[5] G. Huang, H. Si, L. Zou, H. Zhang, J. Liao, S. Lin, ACS Applied Nano Materials, 2024, 7, 715-725.
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[1]Y.J. Yuan.; N. Lu.; L. Bao.; R. Tang.; F. G. Zhang.; J. Guan.; Ha. D. Wang, Q. Y. Liu, Q. Cheng, Z. T. Yu, Z. G.
Zou. ACS Nano 2022, 16, 12174-12184.

[2] Q. Cheng, Y. J. Yuan, R. Tang, Q. Y. Liu.; L. Bao, P. Wang, J. Zhong, Z. Zhao, Z. T. Yu, Z. G. Zou. ACS Catal.
2022, 12, 2118-2125.

[3] Z. X Huang, C. Ma, F. G. Zhang, Q. Cheng, Q. Y. Liu, Y. J. Yuan, X. F. Zhang. J. Mater. Chem. A, 2023, 11,
7488-7497

[4] C. Ma.; M. Cheng.; Liu, Q. Y. Liu.; Y. J. Yuan.; F. G. Zhang.; N. X. Li.; J. Guan.; Z. K. Shen.; Z. T. Yu, Z. G.
Zou. Nano Lett. 2024, 24, 331-338.
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A RIE S A2 T IR R BN TR A D0 R SO B2 5 1 CO A2 g 4 (7.34 pumol
g'h), 21— BisOsh [ 13.1 fi%.
22530k
[1] Jiangiang Hu* and Zhen Yang*, et al, Chem. Eng. J., 2024, 480,148036.

[2] Jiangiang Hu* and Zhen Yang*, et al, ACS Sustainable Chem. Eng., 2023, 11, 17168.
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B01-1-07
Single-Atom Catalysts: Emerging Multifunctional Materials towards Sustainable Energy Conversion
Huabin Zhang
King Abdullah University of Science and Technology (KAUST)

Increasing demand for sustainable energy has accelerated research on various renewable technologies.
Developing catalytic energy conversion technologies for replacing the traditional energy source is highly expected
to resolve the fossil fuel exhaustion and related environmental problems. Exploring stable and high - efficiency
catalysts is of vital importance for the promotion of these technologies. Single-atom catalysts (SACs), containing
single metal atoms anchored on supports, represent the utmost utilization of metallic catalysts and thus maximize
the usage efficiency of metal atom.! However, with the decreasing of particle size, the surface free energy
increases obviously, and tends to aggregate into clusters or particles. Selection of an appropriate support is
necessary to interact with isolated atoms strongly, and thus prevents the movement and aggregation of isolated
atoms, creating stable, finely dispersed active sites. Furthermore, with uniform single-atom dispersion and
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well-defined configuration, SACs afford great space for optimizing high selectivity and activity.

Our research interest focuses on the development of single-atom catalysts with the particular configuration
for sustainable energy conversion, including photocatalysis, electrocatalysis, and thermal catalysis.? His research
also extends to the operando investigation for monitoring the structural evolution of the reactive centers, as well as
the mutual interaction between the reactive center and reactant in the catalytic process. The widespread adoption
of SACs in diverse catalytic reactions will be comprehensively introduced.>* By presenting these advances and
addressing some future challenges with potential solutions related to the integral development of catalysis over
SACs, we expect to shed some light on the forthcoming research of SACs for catalytic energy conversion.
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1. Zhang H, Liu G, Shi L, Ye J. Single - atom catalysts: emerging multifunctional materials in
heterogeneous catalysis. Adv. Energy Mater. 8, 1701343 (2018).

2. Feng C, Wu ZP, Huang KW, Ye J, Zhang H. Surface Modification of 2D Photocatalysts for Solar Energy
Conversion. Adv. Mater., 2200180 (2022).

3. Xue Z-H, Luan D, Zhang H, Lou XWD. Single-atom catalysts for photocatalytic energy conversion.
Joule, (2022).

4. Duan L, et al. A molecular ruthenium catalyst with water-oxidation activity comparable to that of
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Phosphorus Regulates the Coordination Environment of Cobalt Atomic Sites for Boosting
Photocatalytic H, Evolution
Yuqi Zhao*
Shandong University of Science and Technology
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As the environmental and energy crisis continues to worsen, water splitting for hydrogen production is regarded
as a promising solar energy utilization method. Over the past half century, tremendous efforts have been made to
develop efficient photocatalysts for hydrogen collection.Most high-performance photocatalysts typically require
the addition of precious metals as co catalysts, but the high cost and scarcity of precious metal materials limit their
large-scale commercial applications.Currently, there remains a persistent demand for the advancement of
transition metal-based photocatalysts that function effectively without the need for noble metal co-catalysts.

Recently single-atom catalyst (SACs) have attracted considerable interest in the variety of photocatalytic
application owing to the maximum utilization of metal atoms and well-defined active sites ,and unique electronic
structures.Single atom catalysts(SACs) with metal sites of atomic dispersion on specific carriers are emerging
materials in the field of catalysis.Modifying the local coordination environment stands as a crucial factor
influencing catalyst performance. The manipulation of the catalyst's coordination environment can enhance its
catalytic activity, selectivity, and stability.Significantly,the adjustable local coordination environment of SACs
provide promising opportunity to tailor electronic structures of catalytic sites. However, with the dispersion of the
catalyst at the atomic level, the surface energy significantly increases, leading to a tendency towards aggregation.
Additionally, SAC still has low metal loading and tends to agglomerate, partly due to a low support surface and
weak interaction between metal atoms and the matrix. This hinders the further development and practical
application of SAC. Therefore, it is crucial to design and construct a suitable scaffold with a large surface area and
strong coordination ability to anchor high content SAC to ensure its stability during preparation and subsequent
reaction processes.Metal-organic frameworks (MOFs), constructed from various organic ligands and coordinated
inorganic nodes, with ultra-high surface area, customizable composition and functionality, and adjustable pore
structure. In the past years,metal organic frameworks have been turn out to be promising precursors for the
manufacturing of SACs. Individual metal atoms can be efficiently acquired on carbon through a straightforward
pyrolysis process conducted on MOFs or MOF composites. Polymer nitride carbon (C3N4) consists of a
continuous network of carbon and nitrogen atoms in an alternating sequence or position, and is a commonly used
substrate for photocatalytic loading of single metal atoms.

The strong coordination bonds between metal species and coordination atoms with lone electron pairs such
as N, O, and S play a crucial role in preventing atomic aggregation and achieving atomic level dispersion catalytic
structures. However, atoms with high electronegativity such as C,N, O, and S may cause coordination metal atoms
to become highly oxidized, leading to poisoning or deactivation of single atom active centers, and their
interactions are too weak to stabilize single atoms. Based on these reasons, we chose P atoms with low
electronegativity to construct electron rich metal atom centers with optimized electronic properties and chemical
activity.

Phosphorization was utilized to replace the carbon atoms anchoring the Co single atoms (Co SA) formed
from the collapsed MOF, with the phosphorization duration serving to regulate the amount of C substitution and
adjust the electronic structure of Co SA. The atomic dispersion of the Co site was confirmed through XRD and
aberration-corrected transmission electron microscopy, while the coordination environment of Co SA was
determined using XPS and synchrotron radiation. The differential charge density, Bader charge, and hydrogen
adsorption Gibbs free energy for different coordination environments of Co SA were obtained through theoretical
calculations. The comprehensive characterization provided conclusive evidence that the replacement of C
coordination with P coordination significantly enhanced the HER performance of the material. Based on the
experimental findings, the hydrogen evolution rate of the four-coordinated Co single atoms supported on C3N4
(Co-P4/C5N4) that we synthesized reached 13.511 mmol g'h’!, a remarkable 124-fold increase compared to the
original C3N4 (0.109 mmol g'h-1). Additionally, the apparent quantum efficiency at 380 nm reached 28.45%.
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BO01-1-19
Charge Carriers Modulation Over Atomically Precise Metal Nanoclusters for Solar Energy Conversion
Fang-Xing Xiao*
Fuzhou University
Atomically precise metal nanoclusters (NCs) consisting of accurate number of metal atoms and stabilizing
ligands have ignited massive interest due to their peculiar atomic stacking fashion, quantum confinement effect,
and molecular-like energy band structures, which are wholly distinct from conventional metal nanocrystals
(NYs).! Recent years have witnessed sporadic investigations on the metal NCs-based photosystems, but most of
which are predominantly confined to TiO..>* The deficiency of metal NCs-involved photosystems is mainly
attributed to the following integrated reasons including: (1) scarcity of metal NCs and semiconductors with
applicable energy level alignment; (2) ultra-short carrier lifespan of metal NCs, which makes fine modulation of
charge transfer inaccessible; (3) intrinsic light-induced instability of metal NCs, which ruins their advantageous
photosensitization effect. To solve these problems, it is highly desirable to find ways to finely tune the charge
transfer over metal NCs. To these ends, we comprehensively investigate the strategies of prolonging the charge
lifetime of metal NCs and stabilizing metal NCs towards photoredox catalysis such as interface configuration
engineering, charge transport pathway design, and heterostructure construction.>”’” These works provide new
perspectives for rationally crafting metal NCs-based photosystems and reinforce our fundamental understanding
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on photocatalytic and photoelectrochemical mechanisms of atomically precise metal NCs for solar energy

conversion.
B01-1-20
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MIRTE T 5130 Au 9K FTRL ) ZnO/TiO2 & GEAGR], FAESE AR RSN S RL 8 R OB b s & =
WM (>90%) HOEEAMBE R k. B E ZnO/TiO,) i 5 R gl s e A, (et 7ok
A HFRE B . [FR Au BIEALTIE5E O G AL ALt FIEYI R LB, HAE AP CH;, FFit
—RE AR CoHe, S T CH, 13 B2 AL B CO,s
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AR OLE, T AR R B RI50E . FATEE 55— MR EEEE T, DA 4k GeS #EAHI,
T T YA Bk L AR B ) 7 A o i FLBA B A A AR PR P8 5%k F g PAY 7 A O (8 Y S L O
FER AL I AR B D R B0, resdt HLAE AN [ O A e PRSI 0 T R A AR U B Ak, ARAE T 58 55 i
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J2 A JE SRR RS A BAT DI S R R, LB 0 A AT S B EAL T S SRt J5 % o] S B R K
{1 B BB SRR K FE 1%Ag B HEALTISHIN N FDC AL S RIA S 675umol/heg, F& FBEIG HUELLE
SR B R T PO A P21 HBRIR T B RS TR P76Sb3.27 (MBS BT R %, A=A
HARGE R E] 1473umol/heg, FEULIEA 13t — 20 38 I S5 8 AR 5N A L4 HO6 AL P SR AR v 2
5216pmol/heg, i KM BB MG, HAESETAE 1oh RIS SR, BAAWERENE, JfFiEdE
PGS > T B T R, S OGP SN, HEmE s ) s R T A, R R A E RS
R HICHEA A NERE . RN A BLRBEHE BAT 57 G 5 — etk fe, HEARRIERE, f
F BRI R MR R SR AT R I ) 20870, FFER DGR AR, R B FRE T L Rk
#)10.34 pmol g' b, T IAMRFHIRARIMEAT . RN AL BEIA AL G I AT UK 20U AN SE 3
RN . JEID R BUR B SR BRI UIR . R R B PR ORI SE SR A AT T 1ketE, 2R
FRZL IEAE HE— D24 5L AT S8 B RV E L
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TR TR AT 40 B8 P MR G5 1 Y HE A 57 B B2 A
Bl
TLPHHE T K2
FEMEAIE SR CO2 IR BHREAL 223 b 2 At CO2 15 YL B B . WE IR R A2 FI F m O fh 7 ke s
PIX—He b . T RET SIS, 7EAESG p 2 S0k NiO BV CO2 Yl il CO. FATTR
R ERVEMSM) & % T 4 BUE(En J5 7 (nEr/NiO1) B 25 1 n B NiO, DU Hi A 4 B A #%5(CSR) . {H
PHERIMSE, 2Er/NiO 1 BRI 1) CO2 iR SRR, CO P22 N 368 pumoleg 'sh ! GEFEME: 95.4%). )5
THB M8 NiO @ds B, FFRTT NI DY CSR. RN, &8k Er J5 7 e 3 hn 4
RERBCE SRR R, (2 CO? M A AL . FAS RS, [N AE 22 ) DL 2 R, 2B ki)
CO FA T REMARIL, Ho AR A ANH] . FRAFH0 n B nEr/NiO - i OGN COx Yk JFAT I T & H o
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RO IR SRR R, TN COFs B AABAT R M i o AR W REGCA ST 12 CRLHR A B 574
FRF BB M AEEEMD 20, FEA RS CRIGEE 2D 90K R T 45008 SO it
FNEERR GO UPILL L 3 ot F A% (2D J2AR Z/S T S5 Jot 5 ) 3 ) B 1013055 = A JEE A S A UR A - B e
[FIRF, 2 M FB (BIR T ot WHOBRESRBOEIERIL, Brdaeatr. BRiHE. Bk
' R S B A OGINASE ) RGUARNHIAT FE 74K R B T4 70 B AL SO HEAL P S 1K LEA)F 5
NEGE COFs BT M1 70 BRI 225 MR 7%, oy COFs 7E e G AL IR R HE B IR £
Z%.
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ASCEGE T IRER P PUE RS RV IR BT EUG HEE, $R 1 OUREACFRAR LA 35 Y i S5O SR
B, PR T STk JERURBRET Ka[CoN-OsBRPRBM A, I RIS A 7K i A 395 S RSl
AL EER, DR CREHPUERI R ERR . Rk, TP T — RIS ROt AR R, I
B TR h TR R TG R 2 HDOCHEAL R R LR, IRAWT T T H SR AL LS S R EE . BE— 35 TT Kk
THRDCHEACFIRIRL, R T IR A0 XK . B4, 3878 T OB R AEIA B T5 4
IR BV E T, KA B TP B A LS G ) v RO 55 G B DA S XA K B i R 7

B01-1-24
E TR 5 RES®D HRBOELERWH
SR
TIPS

PG MBI AT ERR ™ 32 PR T # o 2 ™ H A B PE DL R AN E M, RG2S N . Rk,
Bt 5& T ) A ESER ATAE I TR R R O RRE MR ARG A R RGNl 575
LR UL R o R 5 S SRS S oS T AR S AR AT E M S AL A N L/ 7 TR - A B R AL LR R )
T YRR FNE B MR AL U R ME e o SRR, 3R N HERIE H m ORTE — JEH B AL Bk S T A
Yo SAESPR REEACY), T2 ZRARE B R & 7 SR A B R fi A A 0 R 3R AR R R | R T < it
R RBF IR 2 HE, IRTC T HAE A S AT S B A TR ) L 7 o

(1) R JFEAL A RIEA ST T BRI FS B M SR AL I B S o 4, SeBL T s PR RO AT B ke
PRI, IFE UERTT T A B 2 T 57 14 P[RS A 5

(2) A/ R T TR A, Wik 5 & KB R RSB AR AL, SEEL T R
AL CE A, R PR AR A R 45

(3) HRSEIL T 2T s (S BRN S AT (0 SR LM RO BV A AR R R, s AL 54k
B BEAEAL SN IR/ 590 i 25K 7314085

(4) & R I Xe A B AR 1 D9 4 i IR ST e e R B PR, SEBL 1 e RSl 1 [ 2
2 e DR fd &

(5) B U AR RAIE et SR 1A 2 17 S — S AL il SR (R B E AL 77, SEBL T 22 ik
HMEEERT I L ) A G A AL H S PERE R RIE B R rs DARCRI I 70 7 ROGHIGR], o — SRR iRy e 1k
e ] % S
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HTE T RHRERFEAEE AR
17 B bk
T LR B

F UG T ARNE N — MR R REAE IR . B A T — RSB EOR, FETH LG AT 7T Ak
ENCEM?, SRR ARG RN TR R DTFUR ], BRI B s A VERE, 18 e AR E B
AL 22 50 B e Ak o AR, SERR= ARG A TR LR R0 5 A% g 1 7 THI o 0 T WA R B
FEZLUN =TT SR E RS SPORREZE, SEORMHRER IR M 85 BSRIC, BRERA
AL SRR AL, ATINRED A - SR E SR, EROCEBR TR EE Sk, Rl RN IE R,
FEAG T R 2 /IR Z DL RO AR AR e o BRI, R =A™ ) 8RR 4 T A 4 Ak 7 A et
KA ) T EEAR DRI BRI e T3 — P, A SCHREHER B 7 R AL A e s, nf A = A0 AL
AT IR T IO E IR, BAERRHOGBERE . BB T B8R, USRI KEMERE,
HEB R mAeE 2 UG R BT -
ZH R
[1] Hou, H, Chris R. Bowen, CR; Yang, D; Yang, W, Chem, 2024, 10(3), 800-831.
[2] Hou, H.; Shao, G.; Yang, W.; Wong, W-Y. Prog. Mater. Sci., 2020, 113: 100671.
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BB ERAA BN AR, L, JFARAMR R RERA EEE L. N T AR KR RER AL
PIRPFHBERREL X R BOCHEALTUIRITT A A B W R . JEEER, A~ 3 A iy T HOMRR ) o T R S5 A 1k
Jit, R A BANREROHANERE I EEARZIR, S T AT 25000 AR, E3 R kPG TR
AN 25 R PN 7 T R AR S AT R T A AT ARSI TE o [RII $i H X B B M LAt p-[X
FOCHEAT R TF R A REE, B MR R A il B B (e A 74 R ) R
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FHES FAS ik f R84 CdS RIEemib iS5
BEIRR. HEMER. MR, SRHEAx FRAUAR
RS N2

e SRS S AR K F ARSI BH R W AL R R U A Gk g 2. b, PR B GE T B
AR S A S B G R R A ARSI G A 23 AR K R SR I AR BRI AL R R AR SCER XS CdS MR Tk
A R0 B (%) B 1) 8L, ) P 75 B %) P B - A 4 SR B B T 1 P 2B K/N — IS 2k CdS gk
WORL, SEIL T BT EE A BRI T B AN SR T RS D . HES TSI N RN TR, AR E T
HEMR T L, AR AR B T POE A B BRI U — PR S T B AR BRI T AR B B RE, R ROR
MR RGE AL R BRI, ARG T CdS BRI ETEYE. fERT LG (O > 420 nm) MESSF, Cu B4k CdS
YR KITRL A = A N 2459.3 pmol-hlg!, Z1A4 CdS B 11 1. A TTAE A 45 5 B f Ak f &0 Rl
P R FF R ARAE T8 B SRS o

B01-0-20
I FA MRS > T 2 — L B Xt /N IR B R R D e AL S5 e B2 A
TEHe . BOLA, ERR
P e K5

FIHNLES 7 2] )7 L P T Fhog B KA B (4l hP-C18, net-C18, AlPs, AlO>%%), FHAIH—
MBI RTR, 5 TR 7. REVEHERSERE, B B AU T 25 B R E A 3 SR 5
T HREANIMNAY . ELREIWM. K. FRBRAESEN, FFREH TS fetE.

1) hP-C18 /& —Ffi Al ey B SR I 2 —4Ep k), HAAR MM .

2) net-C18 /&2 — M SBIAEM AR 460k, BASEYE, T AT A 121 st i) bkl .

3)  AIPS &P Ei A B R, A/ E BN 0.92/0.95 eV XA B R ARG As.
Hg. Cd Jf HAAFE R TR m R, AT S0 AT DA X 46 4

4) Al02 2—FEA FARS LIS Rt = 4EARE, TR R T B RS T B A B R A AL
k&% (CH0, CH3Cland CeHe)
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T 2D R HTEMA R BT
TRAAEE . BNVRAR L IR N MlEE . Rakik
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2. BRERY

T 12 30% M N DTSR TGRSR 3 22 A K, B4R 200 J5 ANBET/RAE IR . 564 MKIE R
PGS [IRIFER AN AR S ML, FET RBHBER a2 — g Bl BROR, O EoR il
AR AR A E A (ROS) XTHUIM 2G40 (107 1. AVCHCEIR ST 48 (2D) MRbETHRDe BT
REAR, B A X LR S SO AR HROR T R 3. B4 T SRR AR R TR,
AR THT 4 (2D) MBI THAENE, B A g 5 0T 4 A R R T TR SR A i b B B P R
F B R SR A0 AT SR T e AR RIS U A B AR . BRI SRR S . DLRIEBUGRN B Y, FHEEE
RN, BEREMEHOPIR AR . XEH T 2D Sef AR e S8 7E AR BHOE T SE I R K, 38
TESEBR/K A FE R F R I AR 57 IR B BR300 TR 75 e il R AL T QBT 1 A s %
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1P NS
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W PEAL R — R L, MOFs 3& B AT AT 88T M, HEA IS I A s i A 28 L 0% P A7 22 18] AR BE B P
HEM L, MOFs A FRMIET, A6 TR 3 im0, SEHDGR N AIER . 70
KPP ZEREMBGE IR IEEEA LA RS . FATEREALE MOFs YSEIL AHL G B i 17 25 TAE, Bk
s

RIS HE MOF (FePPA) HIKARTLF 4544, (2 7 OGRS T 8, 2Em (it A 8 AL
Az, AR IRIE PRI EAC B R SN rh, SRBLH R A7 RO PEAE R RIASEN, ATt — D Ra e
n-d JEHELGE I 4k MOFs, {2 7E 1.5v (vs RHE)W/E K, 2000 /N IR ACA BH AT R,

KA (Bi) ARMKE) MOFs (Bi-PCN-224) JyJtEALHR, KB 6 /N, COo A A HE N s ML
RORILF] 100% o %F IR, FEERA AT WO R, RN AT 36%, Ui W0 2 m S N A
AEEMEM. E%A Bl KIFMAET, BMEAEGIET, RMACEBIRMC, A 31%, BHB R N1 E
HEEMEMBL £ UI0-67 11, SIANMIER T, SEIL 7RI AR, 5 15 8RN s e
HORE, @I R BMIEATE Uio-bpyde B3l 51N Zn F1 Ce, I Zn 195 N AT {2 3EBe A4 -4 ) (8] 6 F far 5 2
(LMCT), #Efesta b iimitl, &2 Rm /7 RNACEP, 18 FIRGRIHAN B, ARG # R
hFEDefELL, ATt PR m R B PO, AT P N B ST TR SESS,  H BT AT IA BRI v
P
SR
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/RS b ReAT 25 K B RA BS54 s A48 COFs APRILART I L it (i, BRI, VB4 )
BRI, A PR i Bk 85, PR E RS T RAE G M A SRS, AR TN T AE B0, BHAS
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R T SRR A G5 AU T BB OB T 1S N R 4 Rl J 1, 9 LA 52 3 Bk SR s A5 IR0 22 2
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IHEZAPRE, FFREHE RIS AR AN M A B A A e, BT, SR 2 (A BRI R e AL A B 1L

BO1-1-28
FAEALITIZ RN INIREEIE BB AR P e R 12
ZE ¥
P R A K

R NRIHTH R ZI0E T AR, & 2 AR it SCHEAAT BT LIESE IR SR A R A7t R 30
T ARG SC P A RS I T A7 i ' 2B 3 7 AR SR TR P AR TR I BRE AT, T P ARG E 12 RN,
HBEAETE AR AT N BRI 8] DRof S R 1, R 18 DG AR S IR SC P R R BRI AL, K
SERYCHEAC BRI BT G A BROR, FRARAL B AR RERE, (AR AE JE T2 A B A B AU IR 15
BRI o ARty NI, JGREAACTZ R T A I SEma AR A RS -4, AT SEEBIS T REAL R
gikg. oy W REEEVIPER RO, BEM I DIRE . RIS T, R AR IR AL AL RN
JEELE AR BGA B (S, IF 4 B B DGR ICIZ UM IR T R B AR RN R A
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g
HIRB TR

FEXURR HAR T, KR H R CHEA I K R P B AR A B R . HRDGHK ™ E U
WFFE AT IR — 02 BAT KR S5 M g-CaNao (B, g-CiNOGEHRTHTRGE G, RE| 7 HGH
AR P S BE AR v, TS 75 A 557 DT 45 DA I B e A 1) S5 ke e FL T 2B B Ay 1) e 78 Rk I 9 L
e EE PR AL Bk, S R SR B SR BV RE I A B 4 g-CaNy FOGHEAL T N EE 2L

FEIXH, FEANARMNERS ZGEPK g-CaNg SEHEA A SR HF 5, TR — R =4k g-C3Na FEu i
R RE G PAHT A MXene #4 BT SRS %45 20 ME REDL T (TR B A% TiO2/g-CaNy i 56 HEAL T —4E
BT (RuNi &4 B BT I MoS: ) 12k 2D/2D g-CsNy J Eid ot AL ). KT DAk
WHFE, BATEIE X 4TRSS Ry il A RE S LA ULRC ) — 4B IR T AL RE 2 —F
SNSRI T

530k
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2. Han Xin, Liu Qiaona, Liu Jichang, et al. ACS Appl. Mater. Interfaces 2023, 15, 26670-26681

3. Han Xin, Zhang Qinghong; Liu Jichang, et al. Chem. Eng. J. 2021, 426: 130824.

4. Han Xin, Zhang Qinghong, Wang Hongzhi, et al. Appl. Catal. B. 2020, 265: 118539.
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KB XK CE)

G BN E AR REE WIS, B ME, MEER 7 RSV A8 1
. BEhh, FpE R BET AR E T HOK DR A EE 2] 460 nm FIAZ] 10% K KFHRER, ™ EHIZ) 1 7E
REWOCHEAL USRI o B0 S5 B AR S8 LAy 70 18 DL RO L 78 i 1), JATThE ) 1 45 itk
B Y0 P45 2 U0, T PAY 3 R IRT 22 ) 6k B LRIl T 405 SR SR e A 70 8, I BRFBAB RN n BB
RIS R RIS FEOGIR N, B SEIL 1 45 i BAGBR W] W't Sl 04N s PR A%

ZH R
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T8 1B K AR R U OO o 0] v 0CKS D6 A B 7 A TP 7 R BB/ 70 A 12 AU A v ) ik
TEPRE R 35 ' L PR DAL TR ) P AT A T E 0 R 8 v R ) B A O AR B TR . e AR E
A BARK) S A FRE, SR A F) R R BEA SV T o A1 SE B T B SRR S i T 5 ) B4
Ve A R T, B TR, A& T2 M, G AR fRL I A A R R AR
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RACFI LA P Ve A e B B0, JRERE SR ALk SR A e AL AR A RE, L(00T) 21 (1T P9 P33R
e I 8] L3 [ — T3 4%, BEAEEA BA T E AR R A AR dr B R By, R AR BT AR . BATEA
I3 W 3 FLA IR 3RS 1 AN TR B 23 A7 R S AR TR R 98UI5 2% AL B (FTO AT R T Ale<1 10> 1L A 14
SR, AR B A PR (ITO) 45 2 1 A2 BE A LI RO . <110>F (IR H i £ S e Bk 3 HL S AL
e RL AR (00 1) 22 1 3 B FA ek o S 04 ERAS [R] dis AR £ M O A L D AR SR AR AN DY 5 RS A ) ALt
JRF, AT S U IR AR S, BATARL R e, IR T R E AR R A
RARRME T35, Jdh e SRR AR R AL S8 o JeT 57 77 AR 10 v 2 0 3 WD 000 B o £ v 5
iRy IV R4 We SR ST ot EW ST RUUZE: 2y e A o R S 1 I i o= R R 2 T

B01-0-24
BETE p-n 45 Nao.sCo02/g-C3Na R S5 R A AR BOCRILFIH] & RAEKRIE
ESich
R R (DO

T AEGAE R E AN OK R ST 1 72 [ 43 5 R A At R i T 30 3 I 465 W e A7) ) e S R ATL ) 22
KEL. EIXE, FATELEEH AR ARIFR T M p-n 45 NageCoOo/g-CsNy FRIEGHEAL . 2 F A
LKAEF R NCO-20/CN E3K15 7 0294 mmol g! h'!, Eo4li g-CsNg @il 10 5. Jif7 XPS How,
Nag.6Co02/g-C3Na H I HLF7E A FIE IR L N AR R, RKFEIE NagsCoO, 1 g-C3Ny
MEAERTERS 7 A B W% . DFT tHEAE MG FREIELGIE T g-CaNa Al NagsCoOa FA R & 1A TE 57 it 45 44
MR 4G M . AL Kelvin PREM BB LR B, NaosCoO2 Al g-CaNa #EA FUEKHIHRN, BTN A B
HiGuR T AE R, deE TR TIER S E. 5 g CNy (60 mV) Al NagsCoOz (-30 mV) IR DG,
JEAFAAHEE, NageCoOo/g-C3Ny (1Y R M Hefh FE A 215 5 320 mV, 74T H m PO E T B 0R. X
T TAE 9 5 R S MR AR N B R A IR s 7 A $R At T B3R .

B01-0-25
Superhydrophobic photochromic composite materials promote photocatalytic CO; reduction
Yuhao Liu #2, Hong Qian **, Binxia Yuan #*, Rui Zhu*®?
Shanghai University of Electric Power

Both photochromism and photocatalytic CO» reduction rely on the participation of photoelectrons, and the
synergistic improvement of CO, conversion efficiency is worthy of research. Meanwhile, the ability of CO»
adsorption directly affects the rate of electron consumption. Here, we report superhydrophobic photochromic
TiO2/Bi2WOs (TBW-20) nanocomposites, which differs from the previously reported photochromic blue Bi;WOs.
TBW-20 in the paper undergoes blackening during photocatalytic reactions, and is bleached by photo generated
superoxide radicals (-O?) after stopping the reaction. The microstructure reveals the high activity of the W5d
orbitals in the conduction band of TBW-20, which serves as a site for the rapid sequential consumption and
transfer of photogenerated electrons, thus effectively facilitating the separation of electron-hole pairs. Meanwhile,
the superhydrophobic surface greatly enhances the adsorption of CO, on the surface, which makes the
photogenerated electron-hole separation brought about by photochromism effectively utilized. The photocatalysis
CO; reduction performance of TBW-20 composites is significantly improved. The CH4 and CO yields are 48.09
umol-g'-h"! and 37.40 pmol-g'-h”!, which is 19.7 and 6.6 times higher than that of TiO», respectively. The
Apparent quantum efficiency (AQY) of CHsand CO in TBW-20 photocatalyst under 350 nm monochromatic
light are 0.35% and 0.32%, respectively.
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UK TiOo/F WIETR -G R SRR 25358 F LA L R Re
MESE* BFH. M. T STEIL

23



T EREL R 2 2024 5 i SRR & BOL. JefEAARL

[ S RERHE BT U B BR 2 7

ST IR AR & B - A SRR EERIRBUR LRI — . reiEsr . WP R
SR, AEETS BV SR A IR KRB RN T o LB SR 0 P 25 5 R B 7R — R AR A RS
XUDIRE R E G RS BRI EERt. MO, L. WA S BA SRR, i
WR BT RE T e FLIR AR AR T e kA i S 3, T AR R AL TR B, D9 AR PRSI BE 22 10 S A A
B IE AR MEAL TR AR . BRI, ) SR TR D A 77 AR R 5 R R TR A g it — B S s AL TR R AT % . T
IS, JFREREFERA . AW AR TiO2 GUKR 1 o BEse A . . Mhea b, E
LT BT VE R % AR Y TIO/ MR B A ML), SR 2 MR & DAL RI TS iR, e
FRRACEVEREHEAT 7 RAL, WHFC T TIO/N MR S RHEBUAHA AR e AL P 5 Gt fg, JFidie 1
S EACPEREMI A R, 2 T EORTH S KR E A A%, St T YRR SRR B ARALER . AW
ZERON TiO My — Rl PEREMEAL IR ) 46 5 LA B AL 1op i S8, JRfeidt 1 HAE AR I b i) T 2
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KEERF

ERBACNE Y MY 78 1 AR A, EREIDG AL SURZ B2 0. BRI S 3p HUiE
TEREAL, BT A R E R T B E AR S S A BT, R AT A AR RS DG
YA, TSR (D ATE. CO IR AW G B ESIE. A TAEF 43 3ILL CdS F
ZnlnySy ARERIMEATR), 3L SRR SEIL 1 m b & LA S RAE LA, 2R TR A AT 10 (0
AL S SIATLEE o
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TCIRENEN AT R Z B2 T, BRSO HEACEIR T B RCRA G 8, AT . fedk
2 LA SRR BRI 8] 3 FE RSO 1 6 D BE RO HEA AT BT R T IR A PR RE AL FE, 1) Bt il & 7 —Fb
LI g-CoaNa AR, RIFIBEE T BB 4 BOLIE K PO BRLR TA6 CIR T FOREHE, 158K
PEALMAEACADEE) ) P SR T — R, BICSE A),  M A IL “N-P IR T SR 4: AITg
BRIE, ARSI Re R A, SR mDIRIRE JT R RIS OREE T B ) g-Co Ny BUSIHDGIE R i 3,
G KR SR Re S s T 8 £ 1 2) il T R I RN AL (Inp03) 4K SZTTH1 g-CsNy
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Hatrel, @l Lia il FRANR 1 g-CaNg TG TEEIR 7170 BERUR R, A SUd 2R J0R
Tho I A IR Z2 AR 7 1 SR SR AL I s AT R AR IR 18] 73301 1 o T PR T 7 48 588 R
REIFE R T g-CaNay R B Tl 3R AR, A28 7 IR EMERE 2 3) #50 ¢-CNa MR IR E 3R

&R, JEId sub-band M Z-Scheme Blp A B i T T VR R 3R, R IS TR T4 dn AE [A1ERS, Sk
B TEHAE TR e P A S I SR AN 7K SR B s B L BU4RUK 3
27300
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Z. Energy Environ. Sci. 2023, 16 (2), 460-472.
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M A S A (O R T PR AN RT3 T, DA s A DS 5 g B R ERIR R AVE R EIE R T — &
B3k % 4 SR A A (Ni(OH),, Co(OH),, Fe(OH); Al Cu(OH),) U121, Ry 5l i, LABEIHEIEAT F ] WL e A,
Ni(OH), 49K Fr B 511-10%GR &M ELEA AL A KGN COL i J5sPEMIEFNE, AL IRAL CO,
i, CO AR AIEE] 10725 pmol h! g1, IEFEMEN 96%. HEHEN)ZE, HMEARIKE COH (10% CO»,
PRI R B IR COL LB IREE ), Ni(OH)-10%GR EAMEMIRILH AR R MG ERE, CO F=HiA
F] 7432 pmol h! 7!, IEFEVEARIFORFRAE 92 %o I — RIIFRMEERY], SINA SR E 7 90K R 1
GEK, BEVMETEHLAE 3R Ni(OH)-GR EEH R CO2 WP RE T $R M B8 22 i 2R T Vi P A mURH (2 1E Y HL Ay 2
W/, Wi HOHEEA COy Ik R R RER!

3R
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Mo w1 R, B RIEE R R A, RS, (E2 MR DL SIS b v P A (b ik
PR RO RIS . HOGH R i fEQRRLT (NP AL FRIER TH A 31— 2 )5 B T 32 1 2 A IR s A g o 1
B EARL. AT R R AL TR A S — 2 MOF gk iiak CMP 5, #3507 MOF@NP@MOF Fi
MOF@NP@CMP FFf = BRIE S5 AL, SEI0 T ik i PR M RIS ISR B . it — 2D R R etk
ZAAKHEIEE SR, AR T —ESHEF RS- RIS SEI T KA e, 5 H MOF
MR it — D3 S A BRI, RATBIANR G+, Hl4% T B34 MOF-polymer 541
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5%, FF BRI & 1 Nk r T AR o Bl A FEIROC TR G L MOF 3 RT3 A0 & 70 7 fiEAL 77 (DMC)D
AMESERY &1 i (PVKD, #J3H | [cMOF@DMC]-PVK FEIGHEALTT, SEL T BLKOY B3~ BHA DB AL CO2
SR SR EFTIE, Rk 2 FLAPREE ) Al A FO TN U A AL B FOR AR AT e A
LSBT e

B01-1-36
Photo- and electrocatalysis of carbon nitride nanolayer
Guiming Peng* ,Suqin Wu,Xiaoying Peng
Jiangxi Normal University

As an efficient environmentally friendly oxidant and potential energy carrier, hydrogen peroxide (H20>)
plays a crucial role in various industrial processes. The photocatalytic oxygen reduction production of H,O; by
solar energy has attracted considerable attention in virtue of its safety, sustainable and low-cost. Herein, we study
a tubular g-C3N4 with uniformly dispersed low loading of platinum by one-step method, which significantly
enhances the photocatalytic H,O generation. The hollow structure of tubular g-C3N4 not only provides enlarged
specific surface area but also facilitates the efficient transport of gaseous reactant (Oz) from the liquid phase to
catalyst surface, thereby promoting kinetic mass transfer efficiency. By loading platinum on the tubular g-C3Ny,
the expands the visible light absorption range of tubular g-CsN4, and effective light absorption during the
photocatalytic reaction. Under visible light irradiation, the obtained Pt (1.03%)/CN exert an H>O, production rate
of 232 pmol/gcat/h in pure water, which is 5.27 fold higher than that of obtained with g-C3;Ns nanotubes,
outperforming most reported pt catalysts under similar conditions. Experimental investigation reveals that
platinum loading enable a fast separation of photogenerated charge carriers and the reaction process show an
one-step one ORR, promoting the selectivity increased from 68% to 90%. This work may provide valuable
insights into development of an effective strategy for designing noble metal-based photocatalysts with low metal
loading and high catalytic activity.
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KHEFEUER) C-H B IARS, ST — RYIEET . ZRIFER I, & EDOT 2R A
V) R MG SO EARI[1-4], T HIE 7. It RIFRP I LSRR, A
REHERAYI RSO ERE, 7= 20d %0 =14 30.8 mmol h-1 g-1. ARG A 5 SR ERE
JREIFHZE A (Green Chemistry for Green Energy) B R UF3850, XTI & Wit #H B ILHE 2 FLEE G LU ARk
HlE P R A A REERSE L.

RIET — Mmoo EU B 487k, RIFKEME N-F s beiil (NMP) 3 2 L8 fLE
EVIMEL, TGRSR, HT MWK =4, HH0iE HER {4554 303.7 mmol h-1 g-1 FIHI4
. 6 mg CMP {ALFIZE AT WOGARIR Sh )5, RIRIF4: 204 mL H2. WFFERME, /KA PEE BT AR P 37 771
NMP FRFIE AL, HAE R T2 R BA T, 715 H20 o TR RESEER, Bk O-H SR A 11
TEAEE, B H2 B4 R

3,4- 203 S EEVY (EDOT) 2 3% 4 S B &) PEDOT HI45 K 575 . AW 7Tl It 2 7% T LA B SR,
K C-H BHEEFEILES, KRB AT 4 1 EDOT SR ILE R AV, Hrh BSO2-EDOT
IR e Z0EM:, JoFF PeBIMER], T WOBIKE) )~ S 2] iE 0.95 mmol h-1 (6 mg), JH—
IR EE 158.4 mmol h-1 g-1, 450~550 nm KA WX AQY fHIE 11.0~13.6 %. 1@ HEZKE RIS IE
52, 3 mg BSO2-EDOT f#46 7] 3 /NS EP AT 7242 100 mL &< -
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T SRR BT R COL B IR PR RERT
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IR B RBHAEIKEN COL bR, AT BLBEAR KA COx IR, 38 7] LK COp Fe i i
ER#AEL (41 CH;0H. CO. CH4%5) ZEfFREIEEALN . @t L CO, el fh RN 24 HA & % /N i)t
B3 AR SR 73 R BH G, [ I SCEAT v ) iy IR MR PR A TR LA A2 C O 380 S5 s L 5 S 1R 4  2 F 5y 3 2
R o T [F] S 6 AL 3R — SR AR R ALY COL B JEO AT A IR

A VA SR A2 B+5), FEREA ZMAEAE T B E S5 K . 8 03 Ni: VgL,
PE THLREE (NizV2Osno x=1, 2, 3) WA WAL E, ATsEIl 7R BRI REr Beit, A
TE NiVoOe B dt AN RESS & AE I A] WOBIREN Y COL I8 JE B, 7E NiaV207 Al NisVoOs B df ] DUk A2, il
B BT R R R T NiaVaO7 AT OGS AL COL 3B JEE AL FEPER . DU JE G R FLIRER A2V20, (A=
Co. Ni. Cu. Zn) AHIFEXTG, R T A SLRHE T H AL RE RN 2 SR . AaV20- IR RETY 45 K AR TR
B, AN SN AR R B COL G IR, B/, PAMILAL)E NiaVoO7 NEEL it 17— 4 KB
IR Ru SRR R ERMEIL 7] (0.35%Ru@Ni2V207), FLREWEHE Gt A 6 AV b SL B G IR 3)
7R %4 Sabatier N, FGEF= HIE 20N 32.8 mol gra ' h!s ZIE M N YIS JEIREN T Ru A0 71 1 B =i E
W, file, FRATE AR B, SR T IRALAR U <58 Ni oKRL 7 8 VN (NIY/VND S S AL,
AR AT RAFIE AR W-LLAOCRIRE 7T, B Rt RE R A A RE Bk E) CO EAL S MY, Horb Ni 157
T Ha, )8 Ni FIEA VN 8] 1) f 7  J@- A BAR AR TR B AEAL CO,, RIS, 34X CO*
Hh ()R RSB, DL b X eIt 35 A P B AR s DI HE AL AR AE AN AR AT AN R R (AT HERSS T, CHL P17
HKiEik 89.4 mmol gea Th™!s AL NiaVoO7 AL 30 £, %30 M T 5 HE 4L 5 & @ B e VAL AR I 3 o 1%
B ARFR T AL REVR 2 TO AL R SR A 137 I
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BACBRGIKAT BT PR B 552 SRUS A 52
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f AR (Graphitic carbon nitride, CN) EAN—Fufi B PTREAEL, 18 I AU = A2 3 T4

(Reactive Oxygen Species, ROS) BN A B (M &5 M A D Re T 2R AR, BoA S0 58 BA 5 5= A i 25
PESEAR A, B R B R A 5% o A2 H YU AR IE AW BAE, B YKL G R %44 T 74 K& ROS,
ISP RE IS . X2 T ROS MR B2 %, Toik 78 s EAH T4iE . K= ROS X 1E
W AR 2l R T . O T AR R, AT A =K A BB SR SRR T 2 B R ot
CN Kkl TR RER, 2EEEASIER CN GURM BT AN 5 FPESE &, BEE STBURG B 3R
AP RN, 2 RS T CN PORM B IEE M 5i47, &5 CN GORBRHRI 24 i
AV @ 5] N ZAMERICRESLIL I EPUE, FemnhR Gt D PtE e T e, A Rk H i b
BE. Hit, ASHELRS Z RGN REITER, 24V 74 B A R I I N A A5
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CQDs/BisOsBr, H & M EAFI KB TH b RERT 7T
g, WALF*
R R AL 2 B R S L B R YR TR L 2 SR B R s =

bt A TS g H as DRl Bk T BEARE MG R S SO G A TRDEE B R, (RADAFEE —2e kiR, In4F
K, R T (CQDs)F AR 7 1 F A ERME A/ B BUE TR T, — BB/ A AR SCR A
KIGE, HHEHI R CQDs 1 EHE BisOsBr 49K v . CQDs 45 BisOsBr, I E G AMSE = T OBHEA k]
el WoEm W Re 77, Wdgm 7R TS RBNT AR . GRS, & ER S BOB-2 7£ 15 min
Tt B P B (RhB)HIAAEN 99%. 2ot 5 JOGEAIERE:, BOB-2 FE i iR 85% M)t AL FF
R . 5 BisOsBro ML, VEREA RESRTE. AR TAE NS BA RHE R S T8 s, BT R
PGSR T I

BER
B01-P01
Bi:WOe/BiOC1 i 45 H ) & K FH It AL M RE T 55
ArRE*
BN G 2R

PR CAE BRI 7 1 5 B FLE R ROR A2 s e A M e 1 — AN B4R . I 1 sy 28 R A Bh ik
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B01-P02
Synergy of atom doping and defect construction in marigold-like Zn3In,S¢ for improved photocatalytic
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hydrogen production
Zhihui Yang,Jian Tian* ,Zhihui Yang
Shandong University of Science and Technology

Abstract: Atom doping and defect construction are effective strategies to enhance the performance of
photocatalysts. Herein, zirconium (Zr) doping and sulfur vacancies (Vs) are introduced on marigold-like Zn3In,Se
(Zr-Z1S-Vs) by controlling the amount of sulfur precursors and ZrCls via a one-pot hydrothermal process.
Remarkably, the optimized Zr-ZIS-Vs catalyst exhibits excellent photocatalytic activity, giving a photocatalytic
hydrogen evolution rate of 9.44 mmol-g™!-h™!, which is 10.73, 4.39 and 2.37 times higher than pure ZnsIn,Se (ZIS,
0.88 mmol-g!-h™"), Zn3In,S¢ with sulfur vacancies alone (ZIS-Vs, 2.15 mmol-g'-h"), and Zn3In,Se¢ with Zr
doping alone (Zr-ZIS, 3.98 mmol-g!-h™!). The apparent quantum efficiency (AQE) of Zr-ZIS-Vs achieves 27.15%
and 4.90% at A=370 and 456 nm, respectively. Experimental results and theoretical simulations reveal the
behavioral mechanisms of the deletion of S atoms and the tendency of Zr to replace In, indicating that the
defective and reference strategies can narrow the band gap, provide abundant active sites, enhance the effective
transport and separation of photogenerated carriers, and modulate the transfer of active sites to empirical site S
atoms to achieve the synergistic thermodynamic and kinetic interactions, which effectively enhances the

performance of photocatalytic hydrogen production.
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B01-P04
A general strategy for the enhanced H; production performance of CdS/noble metal sulfide nanorods
photocatalysts by cation exchange
Shanna An*
Shandong University of Science and Technology

In this work, we report a series of noble metal (Ag, Au, Pt, etc.) sulfides that act as co-catalysts anchoring on
CdS nanorods (NRs) obtained via a cation exchange strategy to promote photocatalytic hydrogen evolution. CdS
NRs are first generated via a hydrothermal routine, noble metal sulfides are then in-situ grown on CdS NRs by a
cation exchange method. CdS/Ag,S, CdS/Au,S and CdS/PtS NRs show improved hydrogen production rates
(2506.88, 1513.17 and 1004.54 umol g' h™! | respectively), approximately 18, 11 and 7 times higher than CdS
NRs (138.27 umol g! h™' ). Among CdS/noble metal sulfide NRs, CdS/Ag>S NRs present the best Ha
production performance. The apparent quantum efficiency (AQE) of CdS/Ag>S NRs achieves 3.11 % at A = 370
nm. The improved photocatalytic performance of CdS/noble metal sulfide NRs dues to the following points: i)
Noble metal sulfides on CdS NRs are beneficial for elevating light-absorbing and light-utilizing capacities,
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contributing to generating more photoexcited charges; ii) Noble metal sulfides are in-situ grown on CdS NRs as

electron acceptors by a cation exchange method, thus the photoexcited electrons generated by CdS NRs rapidly
migrate to the surface of noble metal sulfides, successfully accelerating the carriers separation efficiency. This
series of noble metal sulfides acting as co-catalysts anchoring on CdS NRs offer new insights into the construction
principles of high-performance photocatalytic hydrogen evolution catalysts.
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B01-P07
Engineering Atomic Agl-N6 Sites with Enhanced Performance of Eradication Drug-Resistant Bacteria
over Visible-Light-Driven Antibacterial Membrane
Shaosheng Rao',Zhongti Sun',Qinqin Liu',Juan Yang*!,Yongfa Zhu?
1. Jiangsu university
2. Tsinghua University

Utilizing visible light for water disinfection is a more convenient, safe, and practical alternative to
ultraviolet-light sterilization. Herein, we developed a silver (Ag) single-atom anchored g-C3N4 (P-CN) nanosheets
(Agl/CN) and then utilized a spin-coating method to fabricate the Agl/CN-based-membrane for effective

antibacterial performance in natural water and domestic wastewater. The incorporated Ag single atom formed an
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Agl-N6 motif, which increased the charge density around the N atoms, resulting in a built-in electric field
approximately 17.2 times stronger than that of pure P-CN and optimizing the dynamics of reactive oxygen species
(ROS) production. Additionally, the Agl-N6 motif inhibited the release of Ag ions, ensuring good
biocompatibility. Based on the first principles calculation, the adsorption energy of O, on the Agl/CN (-0.32 eV)
was lower than that of P-CN (-0.07 eV), indicating that loaded Ag single atom can lower the energy barrier for O,
activation, generating extra -OH radicals that cooperated with -O? to effectively neutralize bacteria. As a result,
the Agl/CN powder-catalyst with the concentration of 30 ppm demonstrated a 99.9% antibacterial efficiency
against drug-resistant bacteria (Escherichia coli, Staphylococcus aureus, kanamycin resistant Escherichia coli and
methicillin resistant Staphylococcus aureus) under visible light irradiation for 4 hours. This efficacy was 24.8
times higher than that of P-CN powder-catalyst. Moreover, the Agl/CN-based-membrane can maintain a 99.9%
bactericidal efficiency for natural water and domestic wastewater treatment using a homemade flow device,
demonstrating its potential for water disinfection. Notably, the visible-light-driven antibacterial efficiency of the
Agl/CN catalyst outperformed the majority of reported g-CsNs-based catalysts/membranes.

B01-P08

CoFeAl-LDH in situ self-polymerisation PDA coating strategy for efficient and stable photothermal

co-catalysis of sodium borohydride for hydrogen production
Yexin Jiang,juan yang*
Jiangsu University

Hydrolysis of NaBH4 is considered a promising form of hydrogen production due to its high hydrogen
content and safety, which requires the development of efficient, reusable and inexpensive catalysts. Inspired by
nature, polydopamine (PDA)-coated Co-Fe-Al layered double hydroxides (CoFeAl-LDH@PDA) have been
designed by in situ autopolymerisation for photothermal co-catalysis of NaBH4 to produce H».The close contact
between PDA and CoFeAl-LDH creates a heterogeneous structure, which accelerates the photogenerated charge
transfer and the efficiency of electron-hole partitioning, resulting in the photocatalytic activity greatly enhanced.
Moreover, the addition of PDA enhanced the absorption of light by the catalyst, which made the system have
higher heat in the photothermal conversion, and promoted the photothermal synergistic catalytic hydrogen
production. The hydrogen production rate of the system reached 6546 mmol g!' h'!, which was 1.9 times higher
than that of pure CoFeAl-LDH. In addition, the cycling stability of CoFeAl-LDH@PDA was significantly
improved by the protective layer of PDA, and 85% of the initial yield could be maintained after 5 cycles. The
structure design is reasonable, which provides a new idea to further promote the practical application of NaBH4

photothermal catalysis for hydrogen production.
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[1] Ruolin, Cheng; Anhu, Wang; Shuxun, Sang; Huagen, Liang; Shiqi, Liu; Panagiotis, Tsiakaras. Chem. Eng. J.
2023, 466: 142982.
[2] MR, FIER, AR D55, ML VLR, 2024, 40(3): 523-532.
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[1] Zhu S, Xing M, Lu Z, et al. Sea urchin-like CoTe-CoP heterostructure catalyst for efficient hydrogen evolution
in all-pH range[J]. Science China Materials, 2024.

[2] Kumari H, Chahal S, Kumar P, et al. Photocatalytic degradation of RB dye via cerium substituted SnO2
photocatalysts[J]. Materials Science and Engineering: B, 2023.
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