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[1] Cheng, T.; Goddard WA* et al., PNAS, 2019, 116, 18193
[2] Cheng, T.; Fortunelli A; Goddard WA*, PNAS, 2019, 116, 7718
[3] Liu, Y.; Cheng, T.* et al., ACS Energy Lett. 2021, 6, 2320
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S [ A HL T R L B A AL R ) 2 e ME AN AE R R RE R, 0 2 AR T — AU REBOR I B 2R ey
o [ A& E AR R DAL 7, T SRR B e 7 bR A ERE S AT IR AT [
A RTINS AL F AL M 1 2 R A, S T SRR SEMIERER R AT AR AL B A
A, TR EMAPRH O A K J2 IR AN AT L e R AT . P ATHT R TR (g, 5. &5
(K R, O RROAARAE [ 25 FA B s PR 5 A AT 8 A LR R B TR . S I IRIGR R M A (R )=
A WL T SR AL BREEA AT KBRS S, TS B IR R [ S F R SRR PO R R A
LR TIEBHLH . A TIERL 7 AT SRS [ 25 AR FURIT LU WETT: (1) I 7 [ 2 B 435 4 v ) ]
FRPAES FHURHLEIM: (2) BT &S d AR B AR SR R R B T SR EER K, (3) WaRTH
BT LIRS0 AR AT S IG5 PR 5 M 0 B R 44 224 LR AU PR 7 R 25 A B 4
S BT R SR A MHBRR, AR & AR TR 5T AR BB I K e 5 e e v
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[1] L. Gao, S. Han*, R. Zou* et al., Nature Communications, 2023, 14 (1), 6807.
[2] J. Pan, L. Gao*, S. Han* et al., Inorganic Chemistry, 2024, 63 (7), 3418-3427.
[3] H. Ni, L. Gao*, S. Han* et al., Chemistry of Materials, 2025, 37, 278-2809.

[4] L. Gao, R. Zou* et al., Journal of Materials Chemistry A, 2020, 8 (40), 21265.
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FL 37 5t P4 ) () B B, mT AR s SEI A3 A RIBERE AR e FETIX— ML, FRATIEH T — M T3
RS R 7 kAT T S IR, FERILHI 3 C fEEFR (/NIRRT [a]) Phs-Hr st , Al 100
BIEH AR ORFF RN 80% H2THZE 95%. AHFFTiE W] 1 & BUOF FH BT £ J5 s st PR Ao TSl 2 4x . KAz
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(1) EPR iff: HRERMAAME AOCEUE T 2855 BRI K 2 B AEF2 AR B A2 MU T W ZR 4R
PAVF R TIEAL S % X BB EPR g, ol DA AT RE 7 SOWSREITAR . B 2 (m ey, ien]
PADX A JURRAE SRR R T A BOR A AR BOREE . [1] FRATEH EPR WH7T T KIB BRR)Z HIH 6 L B8R TTAR,
H TN b RIESE o RAIARTREE; (HREE KIB iR)/Z L, Wi aiE P | 1%,
FAEFE. [2] TATEHA T A5 B SAK, RIS RSEREKR &, 2 TEfls. [3]3401E
RNAER BRI R T JEAL EPR Mg, R\EEAEIIMEN T, L GaAKIFSEDE A BAR T,
TR ST A S A . [4] 75 L 3B EPR OB IR 51N, A3 A [ A4S it BRPREE B 47 B 9 14 e K
KT AR R k. [5]

(2) EPR Al NMR: JiATH) RIXS (GEIRIAE#M: X FHELHURD T7iknT e Joik X 403k 02 il Ru-02
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(8-); MFRAFEFRIGHEE IFAF 1 Li2RuxSn1-xO3 R4t H1, EPR #ESLRE Wkl IEHR i3k i) 02, JEIX )

KA. [6]. A, FEMRM SRR Li2RUO3 H, FRATAIL R HFH AL IKE) 2= O2n-IAE R [7].
% FH EPR A1 NMR %t T P2-Na0.66[Li0.22Mn0.78]02, iFF] T 02 il O2n-FIFELE . 18 F mr Ak B fid o,
O2 Fgamil, Li 8L Na B Rt M. [8] tb4h, ¥ EPR N T EEAR, KIL O3 ZUbE
Li1.2Ni0.2Mn0.602 A1 02 &4} Li1.033Ni0.2Mn0.602 7 4.8V & & Nl = E i3RI 02; S LLAT Ik
NN AE Mn AT O2 BUMPRIE = K M2t g i), As4: 02, [9]
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[1] Geng, F.; Yang, Q.; Li, C.; Shen, M.; Chen, Q.; Hu, B., Chemistry of Materials 2021, 33, 8223-8234.

[2] Kang, N.; Geng, F,; Li, Z.; Jiang, Y.; Shen, M.; Lou, X.; Hu, B., ACS Energy Lett. 2024, 9, 1633-1638

[3] Kang, N; Lou, X.; Shen, M.; Geng, F.; Hu, B. J. Phys. Chem. Lett. 2024, 15, 12248—12256.

[4] Jiang, Y.; Lu, G.; Kang, S.; Geng, F.; Hu, B., J. Phys. Chem. Lett. 2023, 14 (20), 4682-4687.

[5] Lv, J.; Jiang, Y.; Lu, G.; Lou, X.; Hu, B., The Journal of Physical Chemistry Letters 2025, 16, 917-923.

[6] Wu, X.; Liu, H.; Lou, X.; Geng, F.; Li, J.; Li, C.; Hu, B. J. Phys. Chem. Lett. 2023, 14 (34), 7711-7717.

[7] Wu, X.; Lou, X.; Hu, C.; Geng, F.; Shen, M.; Li, C.; Hu, B., ACS Energy Lett. 2025, 10, 459—-468

[8] Zhao, C.; Li, C.; Liu, H.; Qiu, Q.; Geng, F.; Shen, M.; Tong, W.; Li, J.; Hu, B., JACS 2021, 143, 18652.

[9] Liu, H.; Li, C.; Zhao, C.; Tong, W.; Hu, B., Energy Storage Materials 2022, 50, 55-62.
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1  Viswanathan, V. et al. The challenges and opportunities of battery-powered flight. Nature 601, 519-525
(2022).
2 Ye,Y.etal. Quadruple the rate capability of high-energy batteries through a porous current collector
design. Nat. Energy 9, 643-653 (2024).
3 Porous current collector for fast-charging lithium-ion batteries. Nat. Energy 9, 639-640 (2024).
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Optimization of Graphite Susceptor Structure for Silicon Carbide Crystal Growth via Liquid-Phase

Method
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Silicon carbide (SiC) crystals have been widely used in high-power devices due to their unique properties
such as relatively high thermal conductivity, wide bandgap, and high critical electric field strength. Although the
Physical Vapor Transport (PVT) method is the most mature technique for preparing silicon carbide (SiC) crystals,
it produces crystals with a relatively high defect density. Therefore, the liquid-phase method (LPM) is required to
reduce the defect density. In the field of SiC crystal growth via the LPM, there have been no research reports on
the structure of graphite susceptors used for seed crystal bonding. In this study, the finite element analysis method
was employed to optimize the radius of the graphite susceptor, the radius of the thermal insulation layer on the
graphite susceptor, and the structure of the graphite felt attachment on the insulation layer. According to the
simulation results of the global thermal field in the crystal growth furnace, carbon diffusion at the boundaries, and
temperature distribution at the seed crystal, when the seed crystal radius is 7.5 mm, the optimized parameters are
as follows: graphite susceptor radius of 17.5 mm, thermal insulation layer radius of 7.5 mm, and optimal height of
the graphite felt attachment on the thermal insulation layer of 2.5 mm. This optimization resulted in a 17.6%
increase in the average crystal growth rate and a 62.5% reduction in the maximum growth rate difference at the
growth interface.
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Constructing a LiF-rich solid electrolyte interphase (SEI) is a feasible strategy for inhibiting lithium (Li)
dendrites of Li metal anodes (LMAs). However, selecting appropriate F-containing additives with efficient LiF
contribution is still under active research. Herein, a series of fluorinated additives with diverse F/C molar ratios
are investigated, and we demonstrate that the hexafluoroglutaric anhydride (F6—0) holds the best capability to
derive the LiF-rich SEI in regular carbonate electrolytes (RCEs). To ameliorate the decomposition kinetics of the
F6—0, LiNO3 (LNO) as an adjuvant is further introduced in the system. As a result, the reduction efficiency of
F6—0 is increased to 91% under the F6—0/LNO synergistic effect, enabling the LMA with a uniform LiF-rich SEI
in the RCE with merely 4 vol. % F6—0/LNO (F6L) addition. The LiNi0.8Co00.1Mn0.102||Li-20um full-cell with
the F6L also showcases better cycling and rate performances than the cases with other F-containing additives.

A10-P02
Mechanically Interlocked Interphase with Energy Dissipation and Fast Li-lon Transport for High-Capacity

Lithium Metal Batteries

Zhanggin Shi*
Shanghai Jiao Tong university
Constructing an artificial electrolyte solid interphase (ASEI) on Li metal anodes (LMAS) is a potential

strategy for addressing the dendrite issues. However, the mechanical fatigue of the ASEI caused by stress
accumulation under the repeated deformation from the Li plating/stripping is not taken seriously. MIMs in
polymeric scaffolds could exhibit enhanced energy dissipation capacity due to the intramolecular motions of the
mechanical bonds. Therefore, MIMs could endow ASEI with an energy dissipation function. Previous work from
Liang’s group presented a robust MINs-derived ASEI featuring densely rotaxanated backbones, and they
demonstrated the role of energy dissipation in stabilizing the chemical structure of the ASEI throughout the safety
operationl. However, the small-scale molecular movements of densely rotaxanated backbones and the weak
coordination of benzo-21-crown-7 (B21C7) to Li-ion essentially limit the ion transport in ASEI, resulting in an
unfavorable Kinetic and rate performance of LMAS. In this work, a mechanically interlocked [an]daisy chain (DC)
network (DCMIN) ASEIl was proposed under a stringent design specification to realize effective energy
dissipation and fast Li-ion transport.

A10-P03
Balancing the lon/Electron Transport of Graphite Anodes by a La-Doped TiNb207 Functional Coating for
Fast-Charging Li-ion Batteries
Yeliang Sheng*
Shanghai Jiao Tong University

A functional coating layer (FCL) is widely applied in fast-charging lithium-ion batteries to improve the
sluggish Li+ transport kinetics of traditional graphite anodes. However, blindly increasing the Li+ conductivity for
FCL reduces the overall electron conductivity of the anodes. Herein, we decoupled the effect of La-doping on
TiNb207 (TNO) in terms of the phase evolution, Li+/electron transport, and lithiation behavior, and then
proposed a promising La0.1TNO FCL with balanced Li+/electron transport for a fast-charging graphite anode. By
optimizing the doping concentration of La, more holes are introduced into the TNO as electron carriers without
causing lattice distortion, thus maintaining the fast Li+ diffusion channel in TNO. As a result, the graphite with
La0.1TNO FCL delivers an excellent capacity of 220.2 mAh g—1 (96.3% retention) after 450 cycles at 3 C, nearly
twice that of the unmodified one.
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Hard carbon with customizable microstructure for high power sodium-ion batteries
Zongfu Sunl,2,Yihao Chengl,2,Huawei Liul,2,Biao Chen1,2,Chunnian He*1,2
1. School of Materials Science and Engineering, Tianjin Key Laboratory of Composite and Functional Materials, Key Laboratory of
Advanced Ceramics and Machining Technology (Ministry of Education), Tianjin University, Tianjin, 300350, P. R. China.
2. National Industry-Education Platform of Energy Storage, Tianjin University, 135 Yaguan Road, Tianjin, 300350, P. R. China.
The development of novel hard carbon (HC) materials is essential for promoting the use of large-scale
sodium-ion battery (SIB) energy storage systems in smart grids. However, HC still faces bottlenecks in ion
diffusion kinetics and irreversible sodium storage site imbalance. Herein, we propose the HC with customizable
microstructure, mainly including: (1) low SSA (< 21.0 m2 g-1), moderate d002 (0.373-0.395 nm), and ID/IG
(0.99-2.08) are identified as key microstructure compositions for high-performance HC via a data-driven model of
“data mining and machine learning”. (2) A thermal-force coupled carbonization strategy is used to remodel the
HC microstructure compositions at low temperatures to validate the predicted results. Notably, the HC-10 at a low
carbonization temperature of 900<C and a pressure of 10 MPa achieves high ICE, high plateau capacity, excellent
rate performance, and outstanding cycling stability, which is significantly better than the HC prepared by 1300<C.
Besides, the assembled 1.46-Ah-level sodium-ion pouch cell exhibits high power densities of 542.3 W kg-1 and a
capacity retention of 99.2%. The abundant carbon layer and nanopore structure create conditions for reversible
insertion and filling of Na+, and a few defects provide adsorption sites of Na+ to improve diffusion kinetics. This
work provides novel ideas, methods, and mechanistic insights for achieving high-performance HC modulation and
preparation at low carbonization temperatures, which contributes to advancing the practical applications of
high-power SIBs.
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