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F UV-vis JGilE T p-BMDAB fEAE SR Mg R (FHES T, BIEFRMMEET hmE
WL BR AR 25 H B pKao WFFT T DTAB/p-BMDAB SL413 A RGN, RIUK R 650
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Contact electrification and therapy

Haimei Li, Peng Jiang”
School of Pharmaceutical Sciences, Wuhan University, Wuhan 430071, P. R. China
Email: jiangpeng@whu.edu.cn

Conventional drug-based therapies for malignant tumors and drug-resistant infections are
limited by high side effects and drug resistance. To address this challenge, we integrated
triboelectric theory with immunotherapy, developing a wearable, self-driven, and drug-free
therapeutic strategy—Triboelectric Immunotherapy (TIT). Key advancements include:

(1) Development of TIT: We utilized flexible fabric-based triboelectric nanogenerators
(TENGS) to generate electrostatic breakdown pulse currents, which induce immunogenic cell
death in tumor cells, activate T cell-mediated antitumor immune responses, and achieve drug-free
ablation of solid tumors.!"!

(2) Construction of TIT/CAR-T Synergistic Therapy: We applied pulsed electric stimulation
from a direct-current (DC) TENG to reprogram the tumor immunosuppressive microenvironment,
disrupt the tumor stromal barrier, and enhance chimeric antigen receptor (CAR)-T cell infiltration
into tumor tissues, thereby improving the efficacy of CAR-T therapy for solid tumors.!?!

(3) Establishment of TIT for Osteomyelitis: We developed a novel electrostatic breakdown
DC-TENG capable of generating over 30 current pulses (peak current: 29 pA) per friction cycle.
Through synergistic effects of antibacterial activity, immune activation, and bone repair induced
by pulsed electric stimulation, this therapy improves osteomyelitis treatment outcomes, prevents
recurrence, and shortens disease duration. Notable features include: () Pulsed direct current
causes biofilm perforation, disrupts the bacteria's hypoxic metabolic environment, and enhances
antibiotic sensitivity. @ It induces pro-inflammatory polarization, activates immune defense and
memory, thereby boosting antibacterial/killing ability and reducing the risk of recurrence. @ It
promotes the repair of bone defects through electrostimulation. @ It is drug-free, thus avoiding
drug-related side effects.*!

Keywords: Triboelectric Immunotherapy; Drug-free; Triboelectric Nanogenerators
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Study on the interaction mechanism between HBT and HSA

Meng-Kang Jiang’, Zhi-Yu Zuo, Miao-Miao Yin"*, Yan-Jun Hu"*
Hubei Key Laboratory of Pollutant Analysis & Reuse Technology, College of Chemistry
and Chemical Engineering, Hubei Normal University, Huangshi, 435002 PR China

**Email: yinmm@hbnu.edu.cn, **Email: huyj@hbnu.edu.cn

Human serum albumin (HSA) is the most abundant protein in human blood, functioning to regulate
plasma pH, maintain osmotic pressure stability, and transport drugs. Excited-state intramolecular proton
transfer (ESIPT) is a process in which the -OH or -NH» proton of a fluorophore rapidly transfers to an
adjacent carbonyl or imino group under excited-state conditions, forming a tautomer. HBT fluorescent
dye exhibits the ESIPT effect and can produce enol (E*) or keto (K*) emissions under different conditions.
Therefore, by introducing recognition groups to modulate the ESIPT effect, it can be utilized for
designing rationetric fluorescent probes. Currently, ESIPT fluorophores can be employed to detect various
cations, anions, small neutral molecules, and biomolecules. However, the interaction mechanism between
HBT fluorescent dye and HSA during transport in biological systems remains unclear. In this study, we
investigate the binding of 2-(2-Hydroxyphenyl)benzothiazole (HBT) to HSA at the molecular level. The
results indicate that HBT binds in the hydrophobic cavity of Site I on HSA. The experimental findings
were validated through molecular modeling.
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Fig. 1 (A) Stern-Volmer equation fitting plots for HBT in the presence and absence of site-specific probes.; (B)
Molecular docking of the interaction between the HBT and HSA.
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Study on the interaction mechanism between metal-organic

frameworks and HSA

Yi-Bo Yuan, Na Zhang, He-Chang Huang, Miao-Miao Yin", Yan-Jun Hu"
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Metal-organic frameworks (MOFs) have attracted considerable attention in the biomedical
field due to their low toxicity, degradability, high drug loading capacity, structural designability,
and multimodal functionality. Human serum albumin (HSA), a key protein that maintains plasma
osmotic pressure and participates in substance transport and metabolism, interacts with MOFs, and
the interaction mechanism affects the biocompatibility of the materials. In this study, the
interaction between MOFs and HSA was investigated through impedance spectroscopy
experiments. The results showed that the radius of the curve increased with the increase in drug
concentration, indicating that non-electrical substances were formed between the molecules and
HSA, and a mutual interaction occurred between them. Through molecular docking experiments,
it was found that the MOFs molecules were bound to the HSA site I, suggesting that MOFs could
interact with proteins and verifying the above results. This work provides experimental evidence
for understanding the interaction mechanism between MOFs and proteins, and has important
guiding significance for optimizing the in vivo delivery efficiency and safety of MOF-based

drugs.
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Fig.1 (a) The impedance spectroscopy graph of the interaction between H-MOF and HSA at different
concentrations. (b) The molecular docking results of H-MOF and HSA.
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FeCuCoMnPt Nanozyme with POD activity for synergistic
photothermal antibacterial therapy

Xiang Wang", Lin-Xi Song, Yan-Jun Hu™, Xin Ding™*

Hubei Key Laboratory of Pollutant Analysis & Reuse Technology, College of Chemistry
and Chemical Engineering, Hubei Normal University, Huangshi, 435002 PR China
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In the face of the increasingly severe challenges of drug-resistant bacteria infection in clinical
treatment, this study pioneered the development of FeCuCoMnPt high-entropy alloy nanozymes
(HEAs NPs), which have both peroxidase (POD) catalytic activity and photothermal conversion
function, providing a new strategy for synergistic antibacterial therapy. With the unique electronic
synergistic effect between Fe, Cu, Co, Mn and Pt multi-metal components, this nanozyme can
efficiently catalyze the decomposition of H>O; in a slightly acidic environment, produce a large
amount of reactive oxygen species (ROS), accurately destroy the structure of bacterial biofilm,
and disintegrate the important barrier of bacteria against external attacks. More importantly, when
exposed to 808 nm near-infrared light, HEAs NPs exhibits excellent photothermal performance.
Through local hyperthermia, it can not only directly inactivate pathogens, but also further enhance
the generation of ROS, achieving deep synergy between photothermal effect and enzyme catalysis.
The research results have opened up a new path for overcoming the problem of drug-resistant
bacteria infection and developing new high-efficiency antibacterial materials, showing great
application potential and value in the field of biomedical antibacterial.
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Fig.1 (A) The real-time temperature change curve of HEAs NPs with different concentrations under 808 nm
near-infrared light irradiation; (B) TMB color reaction kinetic curve; (C) The stability of HEAs NPs was tested

after four heating and cooling cycles.
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Inhalable nanoaerosols treat bacterial pneumonia by activating
HSP70 to reprogram macrophages
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This study aimed to address the "infection-inflammation-injury" vicious cycle problem in the
treatment of methicillin-resistant Staphylococcus aureus (MRSA) pneumonia, and developed a
mannose-modified mesoporous polydopamine nanoparticle aerosol (MPDA/B@M). This nanotherapy
system achieves efficient treatment through a multimodal synergistic mechanism: Firstly, the drug
active component bufalin is loaded onto the mesoporous polydopamine (MPDA) carrier, and surface
mannose modification is used to achieve macrophage-targeted delivery; after inhalation administration,
the nanoparticles can efficiently accumulate in the lung lesions, while the controlled release of bufalin
enhances the antibacterial effect; the system can specifically eliminate excessive reactive oxygen
species (ROS), and achieve dual effects of cell protection and inflammation regulation by inducing the
expression of heat shock protein 70 (HSP70).
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Fig.1 Synthesis of MPDA/B@M and schematic diagram of its application in treating Staphylococcus aureus

infection-induced pneumonia
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Microcalorimetric investigation of the concentration-induced
phase transition behaviors of P123/water system
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The self-assembly of block copolymers can provide a physical model for understanding protein
aggregation under environmental perturbations. In this work, we investigated the
concentration-dependent phase transition behaviors of the triblock copolymer PEQO2o-PPO7o-PEO2q
(P123) in aqueous solution using ultrasensitive differential scanning calorimetry (US-DSC) combined
with particle size and rheological measurements. Our results reveal that P123 aqueous solutions exhibit
concentration-dependent multistep pathways in both the aggregation and disaggregation processes,
with 10 mg/mL identified as a critical concentration threshold. During heating, concentrations
exceeding this threshold lead to the disappearance of the endothermic peak for the sphere-to-rod
transition of micelles, accompanied by the emergence of intermicellar association mediated by weak
interactions. During cooling, at concentrations below 5 mg/mL, micelles gradually hydrate into
monomers as the temperature decreases. In contrast, at higher concentrations below 10 mg/mL,
micelles undergo a two-step disaggregation process characterized by an initial fragmentation into
smaller intermediates before ultimately dissolving into monomers. For concentrations exceeding 10
mg/mL, large micellar clusters formed during heating first disaggregate into spherical micelles,
followed by micellar fragmentation and dissolution. These findings not only advance the theoretical
framework for the self-assembly of PEO-PPO-PEO block copolymers but also provide valuable
insights into the thermodynamic principles underlying protein aggregation.

Fig. 1. Pictorial representation of the concentration-induced phase transition mechanism of P123

Keywords: Concentration; PEO-PPO-PEO; Micelle; Phase Transition; Ultrasensitive Differential
Scanning Calorimetry
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We utilized the quasi-elastic neutron scattering (QENS) to measure the dynamic properties of
methanol confined in ordered microporous carbon (OMC) and periodic mesoporous organosilica (PMO)
materials with the phenyl groups embedded in silica matrix (Ph-PMO) at 255 K - 315 K, and a
comparative analysis was conducted with the dynamic properties of water molecules confined in same
conditions. The QENS spectra were analyzed using a jump-diffusion model showed the fit quite well
with this model. The half-width at half-maximum (HWHM) obtained through jump-diffusion model
fitting decrease as temperature decreasing suggest a slow diffusive motion(Figs. 1a and 1d). For
methanol confined in Ph-PMO (30 A) the diffusion rate progressively slow down, and larger than those
of methanol confined in OMC (18.7 A) as shown in Figs. 1b and le indicated that the diffusion rate of
methanol in confined materials is not only dependent on the inherent properties of the pores but also
strongly correlated with the pore diameterl!). For ethanol, same as water!?, we found evidence for
immobile and mobile fractions of the confined liquid by analyzing the EISF (Figs. 1¢ and 1f).

P (b) #* InD () ® 315K
a .09 9 -20.7 |
@ a2 _ h Linear fit 10 300K
0 Ps. ] % 95% Confidence band : 285K
Jlor ’ | 270K
o £-21.0 h L
g £ o 255K
[ 3 =t Z ®
SE o 9 315K © 300K| = =09 ) b4
285K 270K| 213 e 2
255K g
ok n L L L L 08 L L L9 e
0 1 2 3 32 34 36 38 40 0.2 04 0.6 08
QYA T'*10%K Q/A"!
L 2 s
[0 ese2 2Bl g *w, g "
P | 10k 300K
12| 933989 95% Confidence band 25K
2 p 3 ) 2201 | * w ® 270K
CO 9 315K [ * Sos b ] e
[ ) 300K | £ 204 | o S -
oL 285K | S Y
[ @ 270K [ = 207 | 0.6 |- =
ol 255K * - "
1 1 L 21.0 1 1 1 1 1 1 1
0 1 2 3 32 34 36 38 40 00 02 04 06 08
QYA T*10%K Q/A!

Fig. 1 The HWHM (ball) of the QENS spectra for methanol confined in OMC and Ph-PMO at 315, 300, 285, 270, and
255 K (a,d), the solid lines indicate a nonlinear fitting. Arrhenius plot of diffusion constants of methanol molecules
confined in OMC (b) and Ph-PMO (e), the solid lines indicate a linear fitting. EISF for methanol at various temperatures
measured in OMC (c) and Ph-PMO pores (f), the solid lines represent fits to the EISF model.

Keywords: Mesoporous/microporous materials; Quasielastic neutron scattering; Confined methanol;
Dynamic properties
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Construction of cobalt—nickel bimetallic coordination polymers and their
catalytic thermal decomposition of ammonium perchlorate

1 % 2 . 1 *%
Juan Zhang ™, Rufang Peng”, Bo Jin ™

The addition of a catalyst to ammonium perchlorate (AP) can effectively improve its thermal
decomposition properties. The heterobimetallic complex Ni-Co-pzdc (2,3-pyrazinedicarboxylic acid)
was synthesized via in situ substitution, and the N-doped Ni-Co-pzdc derivative was prepared by using
it as a sacrificial template. A series of characterization tools were used to investigate the morphological
and structural features of the resulting materials, and the thermal decomposition behaviors of the two
products were investigated by homogeneous mixing with AP, respectively, and the activation energies
were calculated by using Kissinger, Kissinger-Akahira-Sunose (KAS), and Flynn-Wall-Ozawa (FWO),
and the results showed that both substances possessed excellent catalytic activities.
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The isothermal decomposition process of CL-20/trinitrotoluene (TNT) cocrystal energetic material
was studied using the isothermal thermal decomposition method. The gas pressure produced by the
decomposition of CL-20/TNT cocrystal energetic material and its mixture was measured at 443-463 K
under isothermal conditions. An inflection point (a = 55 %) was found on the pressure-time curve of
the CL-20/TNT cocrystal, whereas no inflection point existed in the mixture curve. The kinetic
parameters and reaction mechanism function were obtained through calculation. When the
decomposition degree of CL-20/TNT cocrystal was 55 %, the thermal decomposition of CL-20/TNT
cocrystal conformed to the mechanism function model 25, namely, Mampel power rule; that is, the Ea
was 205.0 kJ-mol"'. The mixture of CL-20 and TNT conformed to the mechanism function model 28;
that is, the reaction order was n=1/4, and the E, was 169.0 kJ mol'. FT-IR and SEM were used to
characterize and analyze the residues at different decomposition degrees. Results showed that the
CL-20/TNT cocrystal decomposition was a coordinated process of CL-20 and TNT, and the
decompositions of CL-20 and TNT affected each other. The decomposition rate of the mixture is faster
than that of the CL-20/TNT cocrystal. Moreover, the CL-20/TNT cocrystal formation can improve the
system’s thermal stability to a certain extent.
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Fig. 1 (a) P-t curve of CL-20/TNT cocrystal; (b) P- curves of CL-20, TNT cocrystal, and their mixtures; (¢) CL-20/TNT
cocrystal pressure-time differential curve; (c) pressure-time differential curves of CL-20, TNT cocrystal, and their
mixtures.

Keywords: CL-20/TNT cocrystal, Isothermal decomposition, Kinetics

31



Phase equilibria and phase diagrams for the aqueous salt
system of calcium-containing Fly Ash water washing

Haixia Liang”, Yang Ge, Fei Yuan, Tianlong Deng™*, YaFei Guo™
Tianjin University of Science and Technology, Tianjin, 300457

*Email: 1467565802@mail.tust.edu.cn, **Email: tldeng@tust.edu.cn; guoyafei@tust.edu.cn

With the rapid increase of urban domestic waste, to promote the resource utilization of fly ash fter
waste treatment aqueous washing liquid, especially the separation and purification of inorganic salts,the
study was conducted based on the phase diagram of the water-salt system.The properties of near-water
systems (Na*, K*, Ca*"// Cl - C,HsOH - H,0) and their subsystems at 298.15 K and 338.15 K were

determined using the isothermal dissolution equilibrium method,the main conclusion is as follows:

The solubility of the quaternary zero variable point of the near-water system at 298.15 K and
338.15 K will decrease with the increase of ethanol concentration. In different systems, the solubility of
a single salt is affected by the concentration of ethanol, and the downward trend varies. After the
liquid-phase material is evaporated to dryness, the dry basis mass fraction of calcium chloride in the
solid-phase material can meet the national standard requirements for industrial anhydrous calcium

chloride,indicates the addition of ethanol can effectively enhance the purity of CaCl,.
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Fig. 1 Phase diagram of the quaternary univariate point of the near-aqueous system (Na*, K*, Ca?* //CI- — C2HsOH —

H20) with different ethanol concentrations
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Thermodynamic insights into the synergistic inhibition of
theaflavin and caffeic acid on the formation of AGEs

Lixia Yuan, Min Liu"
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The accumulation of advanced glycation end products (AGEs) has been implicated in the
pathogenesis of various chronic diseases, including cardiovascular disease, diabetes, and esophageal
cancer [1]. Therefore, identifying effective strategies to inhibit AGEs formation is crucial. Previous
studies have demonstrated that individual or combined consumption of coffee and tea can reduce the
risk of AGEs-related diseases and mitigate their progression [2]. Our research identified caffeic acid
(CA), a major bioactive component in coffee, as a potent inhibitor of AGEs in fructose (Fru)-induced
human serum albumin (HSA) [3]. However, the potential combined effect of CA and theaflavin (TA, a
key polyphenol in tea) on AGEs formation remains unclear. In this study, fluorescence spectroscopy
revealed a maximum synergistic effect (SE = 1.25) when CA and TA were combined at equimolar
concentrations (0.2 mM). This finding was further corroborated by scanning electron microscopy and
assays of carbonyl and thiol contents. To elucidate the inhibitory mechanism, the interactions between
HSA and individual or combined CA and TA were also investigated using a series of spectroscopic
techniques. Based on the analysis of binding information (Figure 1A) and antioxidant activity (Figure
1B), occupying the binding sites of Fru on HSA and scavenging the radicals were the main inhibitory
mechanisms of CA and TA on AGEs, respectively. Furthermore, the conformational changes during
the glycation and binding were also monitored using circular dichroism spectroscopy and dynamic light
scattering. In summary, CA and TA demonstrate an inhibitory effect on AGEs by hindering the
reaction of Fru with HSA and scavenging free radicals generated during glycation. Their combination
exhibits a synergistic effect (1 + 1 > 2), which significantly improves the inhibitory ability on AGEs
compared to the individual components. These findings provide a basis for developing CA and
TA-based functional foods or therapeutic agents targeting AGEs-associated diseases.
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Fig. 1. (A) Effect of TA on the fluorescence emission spectra of HSA in the presence of CA at 298.2 K. (B) 3D surface
chart of the influence of different concentrations of TA and CA on the SE.
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Investigation of volumetric properties and ion-interaction
parameters in the ternary system (NaNO3 + CsNO3 + H20) and
its sub-systems at different temperatures
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In this study, the densities of the ternary system (NaNO; + CsNOsz + H,0) and its sub-systems
(NaNOs3 + H»0) and (CsNOs; + H,O) were measured with an accurate digital vibration tube
densitometer from 283.15 to 363.15 K at an interval of 5 K. The thermal expansion coefficient a, the

apparent molar volume Vj, and the partial molar volume V of the ternary system are calculated. The

salt parameters ( By, Bux, and Cyy »

MX = NaNOs3 and CsNOs) were obtained. These results

contribute to understanding the physicochemical properties of NaNOs (aq) and CsNOs (aq) containing
solutions, which is crucial for solving the problem involving separating and purifying sodium nitrate

and cesium nitrate from decomposition solutions.

Keywords: Density; Sodium nitrate; Cesium nitrate; Apparent molar volume; Pitzer ion interaction
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rGO as a photosensitizer to enhance the laser initiation performance
of energetic complexes
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Laser initiation technology is favored for its safe initiation method, while near-infrared(NIR) wavelength
lasers are widely used due to their low cost and miniaturization. [Pb3(OBTT):]n (OBTT =
4,5-bis(1-hydroxytetrazol-5-yl)-2H-1,2,3-triazole) cannot be effectively initiated by the laser energy of NIR
lasers because its main optical absorption band is in the visible and ultraviolet regions. To address this issue, this
study useed rGO(reduction graphene oxide) as a photosensitizer for laser sensitization, with GO(graphene oxide)
as a comparison, and the mass addition fraction of both is 0.5%. Due to the addition of rGO, the laser initiation
threshold of the [Pb3(OBTT).]. decreased from 600 mJ to 186 mJ, and the ignition delay time decreased from
100.3 ms to 31.32 ms. However, GO could’t improve the laser initiation performance of the [Pb3(OBTT):]a
under the same test conditions. In terms of mechanical desensitization, the addition of rGO increased the impact
sensitivity of the [Pbs(OBTT):]n from 3 J to 42 J, and GO could also improve the mechanical sensitivity of the

[Pb3(OBTT)a]a.
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Fig. 1 The DSC curves of [Pb3(OBTT)2]n, 0.5Wt%GO/[Pb3(OBTT)2] and 0.5wt%rGO/[Pb3(OBTT)2]a
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Fig. 2 (a) Coordination diagram of KPb2(TATAB)z; (b) Coordination diagram of KNi2(TATAB)2
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In order to ensure the stability of nitrocellulose under long-term storage and industrial production,
polyp-p-phenylenediamine (PpPD) was introduced into the propellant field as a stabilizer for the first time,
which has a very similar structure to diphenylamine (DPA). Compared with nitrocotton, the discoloration time of
methyl violet test strips was extended by 67 minutes, the outgassing volume of VST test was reduced by 37%,
and the weight loss rate was reduced by 7.3%. After the addition of PpPD, the peak temperature of nitrocotton
thermal decomposition moved to high temperature, and there was only one exothermic peak, and the peak
temperature difference was 1.7°C. It has a higher stability performance compared to the stability of traditional
stabilizers
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Fig. 1 (a) Schematic synthesis pathway of the catalyst Mn-Ni(OH)2/PMS. (b) Schematic illustration of the electron
coupling between Ni and Mn. (c) Polarization curves of Mn-Ni(OH)2/PMS and reference samples in 1 M KOH with
and without 50 mM HMF. (d) The long-term stability performance of Mn-Ni(OH)2/PMS was compared with some of
the latest catalysts reported in the literature. (e) A schematic band illustration. (f) Energy changes in the deprotonation
process on Mn-Ni(OH)2/PMS and Ni(OH)2/PMS.
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Crystallization of Ice Ic from Ice XVII
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The rare Scheiner’s halo at 28° around the sun, first reported nearly 400 years ago in Rome,
suggests the presence of cubic ice (ice Ic) in the sky. However, humans only held its pure form in hand
just 5 years ago, as the synthesis had been hindered by the competitive formation of hexagonal ice (ice
Ih) and the mixture of hexagonal and cubic stacking sequence, resulting in stacking disordered ice (ice
Isd). Since then, methods for creating pristine ice Ic from ice XVII and C2 hydrogen hydrate have
been established.!') However, the underlying molecular mechanisms remain largely unexplored. Here,
we unveil the microscopic details that enable the preferential formation of ice Ic from ice XVII
through spontaneous crystallization in molecular dynamics (MD) simulations. The phase transition
proceeds in two steps: first, the outward surface freezing of ice Ic within the pre-melting layer on the
ice XVII surface, followed by the inward, layer-by-layer propagation of the stable Ic-XVII
coexistence. The matching of lattice lengths and the defect-free layerwise conversion are essential.
This mechanism could provide valuable insights for the precise synthetic control of target crystals
over other polymorphs with similar stability, with broad applications in various fields."*!

Key words: Ice; Phase transition; MD simulation
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To improve the flexibility of GAP, in this paper, fluorinated polyether flexible chains containing
more hydroxyl groups were introduced into the side chains of GAP1k through click chemical reaction
to synthesize GAP1k-g-F3 with different grafting rates, which were analyzed by infrared spectroscopy
and differential scanning calorimetry. Moreover, 3THD and 3HDI were used for dual curing to prepare
GAP1k-g-F3-PTU, and tests on its mechanical properties, TG (thermogravimetric analysis) and SEM
(scanning electron microscopy) were carried out. The results show that when the grafting rate of
fluorinated polyether is 5%, the mechanical properties of the elastomer are improved, with a tensile

strength of 75.35 MPa and an elongation at break of 31%; the morphology is relatively uniform and
smooth; and it has good thermal stability.
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Fig.1 The synthetic route of GAP1k-g-F3
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The TizC,-MXene as counter electrode (CE) catalysts of dye-sensitized solar cells (DSSCs)
were prepared by etching Ti3AlC, with various fluoride salts in hydrochloric acid (HCI), including
lithium fluoride (LiF), sodium fluoride (NaF), potassium fluoride (KF), and ammonium fluoride
(NH4F), which can be an effective strategy for improving the power conversion efficiency (PCE).
In this study, DSSCs with the four different Ti;C,-MXene catalysts yield PCEs of 7.88% (NaF +
HCl-), 7.49 % (KF + HCl-), 6.50 % (NH4F + HCI-), and 5.94 % (LiF + HCI-). The excellent
performance can be ascribed to the ordered interlayer structure of 2D-Ti3C, MXene by the etching
solution effect, resulting from the generation of a larger number of active sites due to changes in

the microelectronic and geometric structures.
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Fig. 1. J-V curves of DSSCs using four different Ti3C2-MXenes as CEs
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Fig. 1 Thermodynamic parameters of JP-10: (a) phase diagram of P-T, (b) axial distribution of the isobaric specific
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Mechanisms of Li/Mg selective separation and membrane

interface effects in electric field-assisted nanofiltration
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Shizhao Wang'2, Junsheng Yuan'2, Zhiyong Ji!*?
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Lithium, as a critical energy metal, is an indispensable resource for the future development of
the new energy industry. This study introduces electric field-assisted nanofiltration (E-NF)
technology to achieve the separation of lithium and magnesium. It was showed that under an
applied electric field of 2.0 mA cm™, the rejection rate of Li* significantly decreased from -5.57%
to -76.56%, with its permeation rate increasing by 70.99%, while the rejection rate of Mg?** over
98.50%. The separation factor (Sziaz) reached 202.73. To further investigate the mechanism of
Li/Mg separation under the electric field, operando Raman spectroscopy, X-ray scattering (XRS),
and molecular dynamics (MD) simulations were carried out. Raman results revealed that under
pressure-driven conditions, the number of double-donor double-acceptor (DDAA) hydrogen bonds
decreased, whereas the reduction was less pronounced when the electric field was introduced
compared to the pressure field alone. XRS data further indicated a decrease in the Ow-Ow peak
area at 2.80 A, along with a significant reduction in the Li-O peak area, while the Mg-O peak area
remained stable. This suggests that the electric field weakened the binding between Li* and water
molecules, leading to partial dehydration of Li*, whereas the hydration structure of Mg* was
preserved. These findings indicate that the electric field modulates the hydrogen bond network of
the solution by influencing the Li* concentration at the membrane surface, with lithium ions
exhibiting a stronger disruptive effect on tetrahedral hydrogen bonds than magnesium ions. MD
simulations showed that under the electric field, the coordination number of Li* in its first
hydration shell decreased significantly, while the hydration structure of Mg** remained stable.
Comprehensive analysis suggests that under the electric field, Mg* rapidly migrates to the
membrane surface but is retained due to the Donnan effect and dielectric exclusion, whereas Li*

permeates the membrane with dehydration, achieving effective separation between Li* and Mg?*.

Keywords: Lithium-magnesium separation; Operando Raman; Operando X-ray; Molecular

dynamics; Electric field-assisted nanofiltration
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Study of antibacterial activity of high-entropy oxides
containing Fe, Mn, Al, Ce, and La
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High-entropy spinel materials have shown great potential in the field of photothermal
conversion due to their unique compositional tunability and excellent physicochemical properties,
providing a novel approach for the development of efficient and novel photo-responsive
antibacterial agents. High-entropy oxides containing five metal elements (Fe, Mn, Al, Ce, and La)
with the ability to scavenge reactive oxygen species were synthesized by the sol-gel method.
Under near-infrared (NIR) irradiation, the multi-component synergy significantly enhanced the
light absorption and photothermal conversion efficiency, and the surface temperature of the
material could rapidly rise to a level sufficient to disrupt bacterial structures (>50°C). More
importantly, the photothermal process promoted the generation of a large amount of reactive
oxygen species (ROS) on the material surface. This highly oxidative ROS environment triggered
by the efficient photothermal effect, in conjunction with the local high temperature, exhibited
excellent bactericidal effects against Gram-positive bacteria (such as MRSA), with antibacterial
efficiency far exceeding that of single thermal effects or traditional photocatalytic materials,
demonstrating its outstanding advantages in biomedical anti-infection applications.
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Fig. 1. Photothermal heating curves of HEOS aqueous solutions irradiated by an 808 nm laser (A) at different

concentrations , (B) at different power densities , (C) over 4 cycles
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The antioxidant mechanism of Prussian blue nanoenzymes:
A new strategy for treating kidney damage
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Excessive reactive oxygen species (ROS) generated through oxidative stress is an important
pathogenic factor for acute kidney injury (AKI), which can lead to lipid peroxidation of renal
tubular epithelial cells, mitochondrial dysfunction, and DNA damage, thereby triggering
inflammatory cascades and cell apoptosis. Traditional antioxidants, due to their poor targeting,
low catalytic efficiency, and short in vivo half-life, are difficult to achieve effective intervention in

renal lesions.

To overcome the limitations of traditional antioxidants, we developed Prussian blue
nanoparticles (PB NPs) with triple enzyme mimetic activity (superoxide dismutase/hydrogen
peroxide enzyme/glutathione peroxidase). PB NPs specifically accumulate in damaged kidney
tissues and remove various ROS through the redox cycle of iron ions, while simultaneously
activating the Nrf2-Keapl antioxidant pathway.In AKI models, PB NPs significantly reduced
oxidative stress and inflammatory responses, and restored renal function. This work demonstrates
the potential of nanozyme-mediated dual-mode therapy in the treatment of kidney diseases related

to reactive oxygen species.
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Figure 1 (A) XRD characterisation profile of PB/NPs. (B) Ability of PB/NPs to scavenge -O2 with increasing
concentration. (C) Effect of PB NPs on HK-2 cell viability (200 ug mL™").
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Electronic devices' transient high-heat flux endangers safe operation, requiring efficient
thermal dissipation materials to prevent thermal runaway. Phase change materials (PCMs) exhibit
excellent heat absorption during phase transition, positioning them as ideal thermal interface
candidates. Herein, a hydrated salts phase change film (HSPCFs) comprising three key
components has been developed: a thermal storage hydrated salt (sodium acetate trihydrate) offers
high heat enthalpy, high thermally conducive expanded graphite network serving as the structural
skeleton, and a flexible, insulated adhesive matrix made of polyvinylidene fluoride. The HSPCF
exhibits excellent flame retardancy (UL-94 V-0) and electrical insulation properties (9.81
KV/mm). The temperature-responsive flexibility of HSPCF enables conformal contact with
heat-generating components during phase transitions, minimizing air gaps and thermal resistance.
To demonstrate thermal management capacity of the HSPCF, we fabricated a proof-of-concept
device. Results show it lowers thermal runaway battery temperatures by 10°C and reduces
high-power CPU surface temperatures by ~17°C. The heat dissipation properties of the HSPCF

developed in this work offering a promising solution for next-generation thermal management.
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Fig 1. HSPCF preparation process and schematic diagram.

Key Words: Thermal management; Phase change material; Temperature-responsive flexibility

86
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With the significant depletion of terrestrial lithium resources, attention has shifted toward
seawater, which holds the largest total lithium reserves on Earth. However, extracting lithium from
seawater presents a complex challenge due to its intricate composition and extremely low
concentration of lithium ions. Herein, we demonstrated using inexpensive selective solid
electrolyte for lithium recovery from seawater resources through electrodialysis. This method
effectively separated lithium and sodium from seawater. It extracted lithium ions from raw
seawater at an initial concentration of 0.17 mg/L and enriched them to 22.25 mg/L in the receiving
solution. The sodium and magnesium ion concentrations in the receiving solution were only 33.5
mg/L and 0.66 mg/L. The Li/Na selectivity (Srive) and Li/Mg selectivity (Sziamg) were remarkably
high, reaching 42,000 and 240,000, respectively. Furthermore, density functional theory (DFT)
was employed to investigate the factors contributing to the high selectivity of lithium and sodium
ions during the lithium-selective solid electrolyte delivery process. The calculated desolvation
energies for lithium and sodium hydrated ions on the surface of crystalwere found to be 1.31 eV
and 2.06 eV, respectively. The diffusion energy barriers for lithium and sodium ions within the
crystals were determined to be 0.33 eV and 0.90 eV, respectively. XAS and XRD refinement
revealed that the lithium-ion conductor remained stable without any signs of decomposition after

50 hours of operation in seawater, highlighting its strong potential for industrial application.

Keywords: Lithium-extraction; Lithium selective-solid electrolyte; Electrochemical lithium

recovery
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The design of adsorbents with high recognition activity, high site density and high mass
transfer efficiency is the significant to the removal of specific non-metallic ions from Salt Lake
brines. Here we report the fabrication of ZIF-67-derived hollow Co3S4 nanoadsorbent for the
adsorption and separation of boron (B) in complex water from concentrated salt solutions. The
adsorption experiments displayed that the B adsorption capacity of the hollow Co03S4 material
exhibited substantial B adsorption capacity, reaching 283.3 mg-g™', which represents an
impressive 7.3-fold improvement over ZIF-67. On these grounds, a series of kinetic and
thermodynamic studies were conducted, and the results revealed that the adsorption process is
more consistent with the spontaneous exothermic reaction of the Langmuir adsorption isothermal
model (R? = 0.999). The results of the charge density and density of states depicted that Co atoms
strongly interact before and after adsorption, and that Co atoms are tend to react spontaneously
with H3BOs3, which serves as the primary adsorption site. The interaction including electrostatic
and hydrogen bonds jointly realizes in B adsorption performance with high selectivity and
excellent cycle stability. This study highlighted the high adsorption performance of the hollow
Co3S4 for boron in real water of the Salt Lake brine and provided a new idea for the design of
other ZIFs derived hollow nanoadsorbent for practical applications.
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Fig. 1 Schematic illustration of the procedures to synthesize Co3Ss-H.
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Amidst the global shift towards cleaner, low-carbon energy, rechargeable zinc-air batteries
(RZABs) are highly promising due to their high theoretical energy density, abundant zinc, safety,
and eco-friendliness. However, commercialization is hindered by sluggish oxygen reduction (ORR)
and evolution (OER) kinetics. Noble metal catalysts face scarcity, high cost, and poor
bifunctionality. Nitrogen-doped carbon (NC) excels at ORR but suffers from weak OER activity
and stability. In contrast, molybdenum disulfide (MoS:) possesses abundant edge active sites and
good structural stability, offering potential to compensate for the OER limitations of NC materials.

This study designed a new MoS:@NC-FeZn bifunctional catalyst. Self-synthesized MoS:
nanospheres were encapsulated with polyaniline, co-assembled with N-rich ligands, melamine,
and Fe/Zn salts, and pyrolyzed. Fe ions coordinate with MoS: edge S atoms, modulating its
electronic structure to enhance OER intermediate adsorption. Zn ions form stable metal-N (M-N)
coordination, promoting charge transfer between MoS: and the NC network. Electrochemical tests
(Fig. 2) confirm superior bifunctionality: In O:-saturated 0.1 M KOH, LSV (Fig. 2a) shows an
ORR half-wave potential of 0.87 V (vs. RHE). OER tests (Fig. 2b) require only 261 mV
overpotential at 10 mA cm™ This well-designed MoS:@NC-FeZn offers an effective strategy to
overcome catalyst barriers hindering practical RZABs.
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Figure 1. Schematic illustration of synthesis route to MoS2@NC-FeZn
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Figure 2. MoS:@NC-FeZn: (a) ORR LSV curve (b) OER LSV curve
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The strategic design of single-atom catalysts and a detailed understanding of the synergistic
interactions between metal sites and substrates are crucial for identifying the true active sites and
elucidating catalytic mechanisms at the atomic level. Ruthenium single-atom-doped nickel sulfide
(Ru-Ni3S2/NF) nanosheet arrays were purposefully engineered and directly synthesized onto nickel foam,
enabling dynamic catalyst reconstruction and establishing a robust three-dimensional structure, in this study.
The catalyst exhibits exceptional performance, achieving a current density of 10 mA cm? with remarkably
low overpotentials of 36 mV for hydrogen evolution reaction (HER) and 207 mV for oxygen evolution
reaction (OER). Additionally, a custom-designed anion exchange membrane water electrolyzer (AEMWE)
utilizing Ru-Ni3S»/NF as both the anode and cathode demonstrates superior water splitting performance,
achieving a cell voltage of 1.67 V at a current density of 1 A cm™2. Theoretical analysis reveals that
Ru-Ni3S, undergoes rapid structural reconstruction during the OER process, forming a highly active
Ru-Ni3S2/NiOOH phase, optimizing the adsorption and dissociation of water molecules, which
significantly enhances Kkinetics. This work provided a promising reconstruction strategy to improve
catalytic performance by combining low-cost sulfide materials with single-atom dispersing. It also offers
valuable insights for the design of advanced electrocatalysts aimed at achieving high-performance water

electrolysis.
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Fig. 1. FTIR spectra (A, C) and excess infrared spectra (B, D) of the IPA—-IPAC-HMIMOAC systems in the v(O—H) region.
The IR of pure IPA, HMIMOAC and IPAC are in the red, black and orange dashed lines, respectively.
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