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By using a mild metal—o唱anic—gel method，sub一5 nm HKUST．1

was synthesized fbr the nrst time and employed to inVestigate the

size—dependent adsorption thennodynamics and kinetics of dyes．

AmorphOus nickeI—i rI)n 0xides，carbon nanOhybrids fOr

an efficient and durabIe 0xygen eVOIutiOn reactiOn
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We demOnstrate a nOvel sOnOchemIcal methOd fOr syntheslzlng

amorphous NiFe0。／C nanohybrids as highly active and durable

electrocatalysts toward the oxygen evolutlon reactlon．1 he amorphous

NiFe0，／C nanohVb“ds with optlmal composltlon exhiblt a Iow

overDotentIal of 290 mV at l 0 mA·cm。and a Taf色l slope of

3 I mV decade一‘in a 0．1 M K。OH electrolyte，outpcrfom¨ng thc

benchmark Ru0，cataIyst．The origins ofthe exccllent elecn-ocataI”1c

Derformance of the amorphous mlxed oxlde catalysts were

investl2ated usIn譬advanced X—ray spectroscoplc metnods

万方数据



Ⅱ

COnfined reac“On inside nanotubes：New approach t0

mesoporous g-C3N4 phOtOcatalysts
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m-si02，cN2H2 m-si02『g-c3N‘ g·c3N．

C3N4

Mesopomus g—C3N4 nanomd photocatalysts are synthesized throu曲
the nano—confined thennal condensation of cyanamide in silica nano—

tubes with porous shells．The pmposed method for the synthesis of

mesoporous materials is an altematiVe to the traditionaltemplating

method．

The study Of the interactions between graphene and

Ge(001)，Si(001)
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The electronic and morphological pmpenies of伊aphene伊own on

Ge(00 1)／Si(00 1)were examined both at the nano—and macroscale

leVeI．The present approach allowed the descnp“on of the influence

of the gemanium substrate on the energy bands of graphene and

the electronic properties of the graphene layer
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S A．concentration lmg．dL一1l

Sialic acid(SA)1evels in saIiva are difrerent between healthy

women(red)and patients with breast cancer(green)．In this work，

the SA concenn_ations in saliva were detennilled bv surf-ace—enhanced

Raman spectroscopy of citrate—covered silver nanoparticIes；6目lre

on the left：a noninvasive test，regardless of age or density of breast

tissue．

The surfhce state ener2v distribution and electron transf色r kinetics

of four Ti07 submicrospheres with difrerent crystaIlinity were

investigated．The discussion not onlV provides new insight on

the surface states of Ti0，submicrospheres，but also exploits the

influence of the locations of surface states and the band—edge shiR

on electron transf色r and recombination．

www．theNanoResearch．com www．Springer com以oumaI门2274
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Time—resolved nanoelectrochemistry is demOnstrated as a new t001

to detenlline the reaction kinetics and reaction mechanism at a

single nanoparticle．

Reduced g曙phene Oxide de∞旧tedWth Bi202．33 nanodots

for superlO rl阶ium st0阳ge
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Reduced graphene oxide decorated with Bi202 33 nanodots exhibits

stable and robust Li storage．

High-pe哟rmance Li—s battery cathode w．1h catalys圳ke
carbon nanotube·MoP promO“ng poIysul罚de n≥dOx
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Catalyst—lil(e carbon nanotube—MoP can eff色ctiVely promote lithium

polysul行de redox and thus enhance山e electrochemical perfbnnance
of Li—S batteries．
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OpticaI propertjes of conductive siIVe卜nanowire fiIms with

diff．erent nanOwire Iengths
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and backscattenng and the scattering

mtio of the long．nanowires(L—NWs)and shon—nanowires(S—NWs)

were investigated．The scattering ratio was highly dependent on

the mesh size and the nanowire length．S—NWs exhibited a nearly

unifb丌n scattering ratio fIor fbnvard scattering and backscattering，

and the L—NWs exhibited continualIy increasing backscanering．

We also flomulated a renection—haze equation for evaluation of

Derfbnnance Of the Ag NWs in optoelectrOnic devices．

Red0X switch of iOnic transpOrt in conduct．ve pOIypyrroI争

engjneerI≥d unipOlar nanO们uidic diOdes
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Reduction stato

Redox—active polyporrole (PPy) polymers are introduced into

an anodic aluminum oxide nanochannels to construct uniD01ar

nanonuidic diodes exhibiting redox—switchable ionic transpon

behaviors．Based on the asⅥnme砸c component aJld the remarkable

charge variation of PPy between oxidation and reduction state，the

ion recti6cation and ion gatin2 leveIs could be switched reversibly

and dynamically．

C0nstructiOn Of hierarChicaI three．dimensionaI inter-

spersed fIOwer-Iike nickeI hyd几)xide fbr asymmetr|c

supercapacitOrs

VVutao Weil，Wejhua Chen2·，Luoyi Din91，Shizhong Cuil

and Liwei Mil．+
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2
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3726—3742

，。产

Three—dimensional interspersed flower—like nickel hydroxide was

prepared via the exfoliation of cetyI trimethylammonium bfomide

(CTAB)，together with the addition of carbon nanotubes(CNT毫)，
which endowed N_4一CNT／／active carbon(AC)supercapacitor deVices

with a high speci6c capacitance and exceIlent cycle stability
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Microstructur．ng 0f carbOn，tin quantum dOts via a nOvel

phot0I．thography and pyrolysis—reduction process
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A novel nlicrofabrication process baSed on optirTliZed photolith02阳phy
combmed with pⅥ-0lysis—reduction is pmposed to fabricate mterdi画tal

porous carbon／tin quannlm dots(C／Sn ODs)microelectrodes with

unifbm dispersion of Sn ODs(diameter of～3 nml in the carbon

matrix．The as—fabricated C／Sn ODs micro—supercaDacitor exhibits

a high areal specinc capacitance(5．79 mF·cm 2)and desirable

cyclin2 stability(93 3％capacitance retention aRer 5，000 cvclic

voltammetry cycles)．

Engineering the surface 0f LiC002 eIectrOdes using

atOmic layer depositiOn fOr stabIe high—VOltage Iithium ion

batterjes

Jin Xiel，Jie Zha01，、白yuan Liul，Haotian Wan91。Chong Liul

‘rong Wul，P0一Chun Hsul。Dingchang Linl．、内ng Jinl

and Yi Cuil．2，+
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Chemically inert and io nica儿v condLIctive LiAlO，mcerfacial layers

were deposited on LiC00，electrodes via atomic laver deposition

During proIonged cycling at high—Voltage，the LiAl02 coating not

onlv prevented interl'aciaI reactions bet、veen LiC00，electrode and

eIec仃ofVte，as conf．med by elecⅡIochemical impedallce specⅡIoscopy

and Raman characterizations．but also a110wed lithiurn ions to丘eelv

diffuse into LiC00，without sac rificing the power densitY．

Efficient and 1，8一diiodooctane-free temary organic solar

ce¨s fabricated Via nanoScale mOrph0109y tuning using

sma¨一mOIecuIe dye additive

Shuhua Zhan91，Muhammad Naeem Shahl，Feng Liu2-+
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Incorporation of a small—molecule dye into poly『4，8-bis(5一

(2一ethylhexyl)thjophen一2一y1)benzo(1，2一b：4，5一b’]dithiophene—co一3一

fluorothieno[3，4一b]thiophene一2一carboxylate](PTB7一Th)：[6，6】一phenyl
C7l butync acid methyl ester(PC71BM)blends leads to more

efhcient and stable organic s01ar cells．Energv transfer between

components and elec盯on—mobility improVement of the optimized
nanoscale morphoIogy are simultaneously achieved via the dve

incorporation， leading to a stable l，8一diiodooctane—f}ee temarY

device with 8．87％efficiencv．
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C0nstrudion Of highly stabIe seIenium nanOparticIes

embedded in h0110w nanofibers Of pOIysacchar．de and

their antitumOr activitieS
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Highly stable selenium nanopanicles(SeNPs)embedded in hollow

nanonbers of poIysaccharide exhibit exceUent anticancer actiVities

and biocompatibilities．

Generic synth鹊is and versatIle appIications of molecuIarly

Organi“norganic hybnd mesOpomus OrganOs川ca nan0．

particIes with asymmetr{c Janus topOIOgies and strudu陀s

GuUu Ta01-2，Zhengyuan Bail，Yu Chenl，+，HeI．ang Ya01

Meiying Wul，t，Ping Huan91，LuOdan Yul，Jiamin Zhan93

Chen Dai4，and LOng Zhan91t+
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3790—381 O

A general bridged o唱anic group—detennined gro、Vth strategy was

developed for the synthesis of moIecularly o昭anic—morganic hybrid

mesoporous organosiIica nanopanicles(MONs)with multifarious

Janus morph0109ies，and their fomlation mechanism was dlscussed．

The hVbrid framework，porous structure，hollow cavity，adaptive

panicle s泣e，and Jallus morpholo擘Ⅳendow t11ese MONs wi山excelIent

pH—responsive drug release propenies，high bilillJbin—adsorption

caDacities，enhanced ultrasonography characteristics，and high

hemocomDatibilities．

M0nodispersed Pt nanoparticles On neduced graphene

oxjde by a non-noble metaI sacr．ficial approach fOr

hydroIytic dehydrogenat．on of ammonia borane

、阳O Chen，Xinchun Y百ng，MitsunO rI Ki舰，and Qiang Xu+

Na缸onal htitute of Advallced mdustrial Science and TechnoIogy

(AIST)，Japan

381 1—381 6

Direct deDosition

图
C

● Zno

● Pt

Non-nObIe metaI sacri们cal approach

麓竺
Monodispersed Pt nanopanicles on reduced graphene oxide(RG0)
were prepared by a non—noble metal sacrincial approach fbr the

hydroI”ic dehydrogenation of amnlonia borane；mese monodispersed

panicIes showed a nImover骶quency Value 2．6 times mat of P假G0
prepared by direct deposition

www theNanoResearch com www Springer．com力oumaI门2274
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ActiVe{01 O)facet-exposed Cu2MoS4 nanotube as high—

efficiency phOtOcataIyst

Ke Zhan91，、^Jnxiang Linl，Zahir Muhammadl，Chuanqiang

Wul，Shuang、内n91，Qun Hel。Xusheng Zhen91，Shuangming
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381 7—3825
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We demons仃ate a novel fhcile hvdrothermal method to successfUllv

synthesize a {0 l 0} facet—exposed Cu2MoS4 nanotube， which

shows￡丁eatlv enhanced Derfbnnance f．0r both photodef丁adation and

water splining compared with {00 1} facet—exposed nanosheets

Theoretical calcuIations and exDeriments based on svnchrotron

radiation were perf-onned to exDlain the high e行iciency of Cu2MoS4
nanotlJbes．

Nanoparticles@nanoscale metal-organic framework

cOmpOsites as highIy efficient heterOgeneOus cataIysts

for size—and shape．seleCtiVe reaCtions
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Nanosized composites of metal—o艰anic frameworks(MOFs)and
metal nanopanicles(NPs)were fabricated bv a controIled strategy

aimed at reducin2 the size of MOF crVstals grown around the NPs

during their encapsulation process This approach improved the

catalytic perf．ormances of these compounds As host matrices，the

Dresent nanoscale MOFs provided a shorter diffusion path and

led to exceIlent size selectivitv and hi2her catalytic activitY of the

晰砷ano—MOF composites comDared to their larger_siZed counterpanS．

Synthesis of size—cOntrO¨ed COMn204 quantum dOts

supported on carbon nanotubes fbr eIectrocatalytic

0xygen reductiOn，eVOIution o、 ()¨

Ji ajia Shi，Kaixiang Lei，Weiyi Sun，F ujun Li，Fangyi Cheng+

and Jun Chen

Nam(ai UniVersi吼China

3836—3847
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CMo．2叫CNT CMo一3 9，CNT CMo·S 4，cNT

CoMn204 quanturn dots of di氐rent sizes，selectively s”thesiZed and

supported on carbon nanotLlbes，showed a stron91y size—dependent

electrocatalytic perfbmance in the oxygen reduction／eVolution

prOcesses．
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Black phOsphorus induced photo—doping fOr high·

pe哟rmance orga几ic-siIi∞n heterojunctIon photovoItaics
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VoItage IV)

Zn0

Ⅸ

A new strategy was deVeloped to improve Si／metal contacts in

organic—si heterojunction soIar cells． It uses black phospho九Js
induced photo—doping of zinc oxide，and achieVes a remarkable

power conversion efficiency of 15．2％．

T¨botrOnic transistOr sensOr fOr enhanced hydrOgen

detectiOn
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A noVel ZnO tribotronic仃ansistor sensor is deVeloped by coupling
a ZnO field e行ect transistor and triboelectric nanogenerator in

free—standing mode．By applying an extemal mechanical force to

the device f’or sliding electrincation，the detection sensitivity and

res01ution of the Zn0 tribotronic transistor sensor are improved．

RemarkabIe enhancement in fajIure stress and strain Of

penta-graphene vja chemicaI functiOna¨zation
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Using m01ecular dynaⅡ1ics siInulations，we demonsmlte t11at chemical

mnctionalization with H，o，and 0H can signi6cantly enhance the

failure stress and strain of penta—graphene(PG)

www lheNanoResearch．com wwwS研nge r com力oumaI门2274
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Quasi-freestanding．striped WS2 monolayer with an

invariable band gap on Au(001)
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We reveal the atomic—scale structure and quasipanicle band gap

of chemical vaDor deDosition—grown monolayer WS2 on Au foil

via scanning runneling microscopy／spectroscopy (STM／STS)
Due to the weak inte—、aciaI interactions behveen WS，and the Au

substrate，the band 2ap of WS，preserves its reIatively intrinsic

features on the Au(00 I)facet，and is not modulated by the striped

suDerstnJcnlres that are fbrmed

Dual function of a high—cOntrast hydrophobio—hydrophi¨c

coat．ng for enhanced stab¨jty of peraVskite solar ce¨s in

extremely humid enVironments
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The multi一1ayer coating consisting of hydrophilic and hydrophobic

Iavers successfullv Drotects Derovskite solar cells under extremelV

humid environment．The Doly(methvl methacrylate)(PMMA)一

口olyurethane(PUl一Si0，laver success{hlly expeIs water and the

moderatelv hvdro口hilic PMMA 1ayer Dromotes the recoverY of

the perOvskite layer that contains a small amOunt Of water
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We solve the current limitations of the buffer．medium—independent
bacterial immobilization of md—shaped bacteria for atomic force

microscopy．
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l S．MX，lateral heterostructLlres demonstrate the successfUl con—

snlJction of hetemiunctions with excellent stability and properties

based on new“building blocks”．Black phosphorus can serve as

a Dotential substrate and the hybrid bidirectional heterostmctIJres

possess distinguishable type—II band alignment
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We designed and fabricated heterostmctured Ti02／Fe2Tios hollow

microspheres with sin2le一，double一，closed—double一，triple一，and

core shell stmcnlres and diH’erent Fe厂ri molar ratios using a facile

sequential templating approach．When tested as 0xygen evolution

reaction materials fbr water splitting，the closed—double—shelled

Ti0，／Fe，Tios hollow microspheres with 35％Fe exhibited the

hi2hest oxygen evolution reaction rate up to 375斗mol·g一1·h一’

and good stabiIitV for 5 h，which is competitive among most

Ti—Fe—based DhOtOcatalysts

SnNi nanoneedIeS assembIed 3D radiaI nanOstructure

10aded w．th SnNiPt nanODarticles：Towards enhanced

electrocataIysis pe哟rmance for methanOI oXidation
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w“h Dr{‘nne Pt NPs with Sn～il，f、P5

Metal atom difrUsion bet、veen Pt nanopa九icles and a SnNi suppon

(under appropriate conditions)fomled SnNiPt temary alloys on thc

surl’ace of an assembled three—dimensional(3D1 radial nanosnllcture

comDosed of SnNi nanoneedles．Combining the all—orientation

accessibiliW of the 3D nanostructure and the advantages of thc

allov catalyst，a desirable methanol oxidation electrocatalyst was

well．designed with hi曲er activitv，better 00 poisoning resistance，

lower onset potential，and favorable stabilitY．
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