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CsPbl3 nanowires unde唱o a structural phase transition from the

yellOw non—peroVskite phase to the black peroVskite phase during

rapid themal quenching．PeroVskite phase CsPbl3 nanowires
exhibited good optoelec廿onic properties for photoVoltaic applications．
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Temporal and spatial regulation has receiVed signincant attention

in modem material sciences Here，we highli曲t recent adVances
in the temporal regulation of organic semiconductors and spatial

regulation of nanocrystals．
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The enzyme—like actiVities of nanomaterials(nanozymes)can be

tuned by contr011ing the surface chemis仃y with Various modi6cation

strategies Progress over the last seVeral years is summarized

SteDl：

core prepara“On

(1)『几s，山

DurificatjOn
二————————÷
(2)R—NH2
dOdecane

CdSe

C0re

Step 2： Step 3：thick·she¨grOwth

An optimized，systematic synthetic scheme for fabricating zinc—

blende CdSe／CdS core／shell nanocrystals with thick shells was

successf’ully deVeloped
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The develo口ment of high—perfb丌nance and low—cost oxvgen

reduction and ev01ution catalvsts that can be easilv integrated into

exlstm2 devlces 1s cmclal tOr the wlde deplOVment Ot energv stora2e

svstems that utilize 0，一H，O chemistries，such as regenerativc fuel

cells and metal—air batteries．Herein，we repon an NHl一activated

N—doped hierarchicaI carbon catalYst that exhibits good perfbnnance

tOr bOth the OxVgen reductlon reactlOn and the OxVgen evOlutlOn

reaction．as demonstrated bv means of electrochemical studies of

its integration into the oxygen electrode of a regenerative fhel cell，

and through theoretical calculation using densitY mnctional theory
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Defect—rich molybdenum disul丘de nanowall electrocatalysts were

successmlly fab^cated and e枷bited robust a11d e伍ciellt pe而丌nallce
in the hydrogen eVolution reaction
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Confined mIsorIenIatIon angIe

Armchalr edge 2

曩 2

We develop a faciIe graphene—misorientation strategV to obtain

an2le—confined graphene bicrystals that contain only two lattice

orientations with a tilt angle of 30。 The size of each graphene

domain befbre coalescence is mned from sub—centimeter f6“Ⅱn、to

micrometer size using an efncient cooperatiVe passiVation strategy
with a hi曲growth rate．
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mOduIate tumOr hypoxia during enhanced phOtodynamic

therapy
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Tumor oxygenation，measured by加ViVo photoacoustic imaglng and

甜vfvD immunonuorescence staining，was markedly improVed
bv the intravenous administration of 1iDosomes co—loaded with the

photosensitizer hydrophobic chlorin e6 and the diabetes drug，

metfonnin SubsequentlV，the therapeutic efhcacy of i盯vjvD photo—

dynamic treatment using the liposomes was shown to be superior

to that of conventional Dhotodvnamic therapv without metfornlin

A Pru鹃ian bIue mute to n附ogen司oped g阳phene ae巾gels

as efficient eIeclrocataIysts for 0×ygen reduction with

enhanced actiVe site accessib．Iity
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E忻clent ORR cataIyst

We report the rational desiEm of a catalyst fbr the oxygen reduction

reaction with highlv active catalytic centers and enhanced active

site accessibilitv．The catalvst waS obtained via a facile P11lssian blue

nanoparticle approach and displayed outstanding catalytic actiVity

on par wim the state—of_the-art Pt／C catalyst at the same mass 10adm2

in alkaline media，good pe—^onnance in acidic media，and excellent

stab订it、，and crossover tolerance
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A chemical vapOr deposition approach is used to grow aIl—inorganic

cesium lead halide perovskite microplatelets and heterostructures

with tunable optical and electronic properties f．or optoelectronic

applications．
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觑vi∞and加vivD bi0109ical behaviors of ul仃athill“，o—dimensional
(2D)Pd nanosheets with diameters ranging行om 5 to 80 nm were

systenlically studied，including meir photothemal and photoacoustic
e仟bctR nhanllacokjnetjcs．and toxicltv．

LIgand effects 0n eIectronlc and optoeIectronic properties

0f two．dimensiOnaI PbS necking percoIatiVe supe rIattices
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露
A unique PbS structure with necl(ing percolatiVe superlanices was

used to stIldy the e骶ctS of ligands on山e elec昀血c a11d optoelec廿onic
propenies of nanocrystal(NC)solids in order to elucidate

the

relationship between the NC surfhce and the propenies．
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An easily operated，oxalic acid—assisted method was deveIoped

for the砌一sj胁fabrication of a three—dimensional f3 D1 lasagna—Iike

Fe—N—doped carbon nanotubes and f丁aphene hybrid fCN’rs—G)

framework from a precursor designed at the molecuIar level．The

impressiVe oxygen reduction reaction per]Fonnances in both alkaline

and acidic conditions connm the catalvtic si即ificance of this
technicallv favorable morDh0109ical stmcnlre．This work funher

advances the constnlction of novel 3D carbon architectures via

practical and economic routes
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Ball—milling graphite in the presence of red P was demonstrated to

produce a series of P—C composites．The capac时contributions丘om
P and C in the P—C composites were discussed

SjgnificantIy enhanced OptOeIectrOnic perl．ormance

0f tungsten diseIenide phototransistOr via surface

functiOnaI_zaliOn
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This article demonstrates the significant enhancement in the

optoelectronic perfb肌ance of WSe，phototransistors，via i九s豇“
surface functionalization with cesium carbonate The electron

mobiIity of WSe，was increased bV nearly one order of magnitude，
while the photoresponsiviW and the extemaI quantum efficiency
(EOE)were enhanced bv almost three orders of ma2nitude after
Cs，C0，modification．
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An increased absorptlon cross section in semiconductor AgBr

nanopanjcles is achieVed by placing them on dielectric Si02

nanospheres that generate enhanced scanering nearficlds

Enhancing bOth selectjVity and coking-resistance Of a

singl争atom Pdl，C3N4 cataIyst for acetyIene hydmgenation
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A singIe—atom Pdl／C3N4 catalyst showed a remarkably high ethylene

selectiVity and excellent durability by efkctiVely suppressing coke

fbmacion during selectiVe hydrogenation of acetylene in excess
ethylene

MOS2 as a IOng-life host materiaI for potassium iOn

intercalatiOn

Xiaodi Ren，Qiang Zhao十，W．1ljam D．McCu||och，and

Ylying Wu+

The 0hio State University，USA

十Present address：Sichuan University，China
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CycIe number

The electrochemical K+intercalation process in MoS2 is shown in

this study．MoS2 has a long life for repetitiVe K+intercalation and

de—intercalation．
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We developed a bromide—induced wet—chemistry synthesis method

for C02C nanoparticles，which were a highly actiVe and stable

electrocatalyst fbr the hydrogen evolution reaction．
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Partiallv reDlacing the organic methvIammonium cations bv

inorganic Cs+results in perovskite thin 6lms that provide nearly

mll surface covera2e and much hi曲er photoiu肌nescence quanmm
efficiencv due to the 2reater radiative recombination rate and the

smaller nonradiative recombination rate These films are therefbre

ideal fbr electroluminescence applications，

Rea|Ization Of vertical and lateral van der Waals

heter()junctions using two—dimensionaI Iayered organjc
SemicOnductOrs
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using dioctylbenzothienobenzothiophene(C8一BTBT)and pentacene
as building blocks，two—dimensional vertical and 1ateral molecular

Van der waaIs heterojunctions with clean and sharp interfaces are
prepared Via a highly controlIable physical Vapor transport(PVT)

process
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Nea卜infrared nqIR、一contr011ed cell adhesion：We constructed an

NⅡ己一responsive nano-bioillterl’ace by in仃oducin2 a山ermal responslve

p01ymer onto a silicon nanowire array with photothe肌al property．
The preDared nano—biointerface showed NIR—controlled reversible

cell adhesion and release without fhe assistance of Dhotosensitive

mOletleS

A carbon．based 3D current cO¨ectOr with surface

Drotection fOr Li metaI anOde
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The stability of Li@atomic layer deposition(ALD)一carbon nanotube

sponge(CNTS)electrodes relies on both the high—surface—area
conductive厅amework and the robust ALD—Al，01 sulface pmtection

lavet wmch decreases me e行’ective areal current densitV and stabilLzes

the electrode／electrolyte interface fbr Li nuclei，respectively．

Targeting Orthotopic g|-omas with renaI—Clearable

Iuminescent goId nanoparticIes
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3 nmAuNPs

24 h Ol

Renal—clearable 901d nanoparticles can efrectively target 91iomas，

the most common brain tumors，which genera¨y exhibit poor

pen_ncability，through the enhanced penneability and retention(EPR)

efrect
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Without using nobIe metals as co—catalvstS，multi—node CdS hetem—

nanowires(NWs)were grown with defect—rich 0一incorporated MoS2
uItrathin nanosheets(NSsl．The hetero—NWs exhibited abundant

catalytic active sites，substantiallv impfoved electric conductivity，

and signincantly enhanced separation of charge camers，resulting in

superior visible—light photocatalytic properties compared with Pt／CdS

NWs，pure CdS NWs，and MoS 2 NSs，as weIl as their physical
mixtLlres．
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BasaI insu|in re Jease Triggered insuIin reIease

An injectable microgel formulation was deVeloped by integrating
a chitosan—based nlicmgel with poly(1actic—co—glycolic)acid(PLGA)
based nanocapsules loaded with insulin fbr fbcused uItrasound

(FUS)一triggered noninvasive regulation of blood glucose leVels．
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Pt@hexagonaI boron nitride (h—BN) core—shell nanostructures
mnction as nanoreactors．in which C0 oxidation reactions with

improved activity，selectiVity，and stability occur at the core—shell

interfaces The confinement efrect exened by the h—BN shells

promotes the Pt—catalyzed reactions．
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The moisture—enabled phase transition of a precursor Intemledlate

to the perovskite phas；for enhancing the photoVoltaic emciency

is demonstrated The moisture assists in decoupllng the conVerslon

and盯ain growth to enabIe the fonnation of actiVe一1ayer行1ms
with
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T11ree，dimensional plaSmonic imagillg of the gold．nanomd dlsⅡ1bunon

inside cells with a high resolucion and high contrast was
achleVed

via orientation．dependent 10canzation microscopy．

1423—1433

COntr0IIed grO叭h and photocOnductiVe properties
of

hexagonaI SnS2 nanoflakes
with mesa’shaped atOmic

steDs

Yi Hul。‘rao Chenl，Xiaoqi Wan91，Lianbo Mal，Renpeng

che n1I Hongfei zhul，xin Yua n1I Changzeng Yanl，Guoyin

zhul．Hong¨ngLvl，Jia Lian91，zhong Jinll+，and Jie L小2'+

Nanjing UniVersity，China
2
Duke University，USA

1 434—1 447

Mesa Dlateau

Ⅷ^$

卜∥。■I|霹≥’I
k翌二：■&二2坐-j

we demonstrate the controlled growth of two—dimensional(2D)

hexa20nal tin disulnde(SnS：)nanonakes with stacked monolayer

atomic steps
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