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871 —pr₂yWp₂πnte−J₃πn−erWαreeJ—n—eJele₄tro−esJαorJγπβγWperαorm₂n₄eJenerβyWstor₂βeJ−evπ₄esXJ2014VJeVJaZfW[a 68

870  γreeW−πmensπon₂lJ₄o₃₂ltJoxπ−eJmπ₄rostru₄turesJwπtγJ₃rusγWlπkeJmorpγoloβyJvπ₂J
surα₂₄t₂ntW−epen−entJ₂ssem₃lyXJ2014VJdVJ]Ze]gWae 28

869 snγ₂n₄e−JzπtγπumW—tor₂βeJ“erαorm₂n₄eJαromJ γreeWrπmensπon₂lJ†o—]JN₂nosγeetsYq₂r₃onJ
N₂notu₃eJ“₂perXJ2014VJ[VJ[[[fW[[]c 40

868 wnJsπtuJβrowtγJoαJγπer₂r₄γπ₄₂lJ—nOR]SJn₂nosγeetJ₂rr₂ysJonJarJm₂₄roporousJsu₃str₂tesJ₂sJ
γπβγWperαorm₂n₄eJele₄tro−esXJ2014VJ]ZVJbdeWea 44
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867 onJπnterwovenJnetworkJoαJ†nOâ��Jn₂nowπresJ₂n−J₄₂r₃onJn₂notu₃esJ₂sJtγeJ₂no−eJαorJ₃en−₂₃leJ
lπtγπumWπonJ₃₂tterπesXJ2014VJ[cVJ]bbcWg 20

866 t₂₄πleJpro−u₄tπonJoαJ₂Jl₂rβeW₂re₂Jαlexπ₃leJ πO]Y₄₂r₃onJ₄lotγJαorJ−yeJremov₂lXJ2014VJbVJ]cccdW]ccd[ 8

865 —yntγesπsJ₂n−J“γotoele₄tro₄γemπ₄₂lJ“ropertπesJoαJsααπ₄πentJ“γoto₂no−esJpuπltJαromJte]OaYNπOJ
veterostru₄turesXJ2014VJ]Z[bVJadZfWad[a 12

864 tlexπ₃leJsurα₂₄eJ₂₄oustπ₄Jw₂veJ−evπ₄esJ₂n−JπtsJ₂pplπ₄₂tπonsJπnJmπ₄roαluπ−π₄sXJ2014VJ[dcgVJ]eWaa

863 vy−rotγerm₂lJsyntγesπsJoαJzπ†n]ObJontoJ₄₂r₃onJαπ₃erJp₂perJ₄urrentJ₄olle₄torJαorJ₃πn−erJαreeJ
lπtγπumWπonJ₃₂tteryJposπtπveJele₄tro−esXJ2014VJ]c[VJb[[Wb[d 32

862 qoaObnl₂yere−J−ou₃leJγy−roxπ−eJ₄oreYsγellJγπer₂r₄γπ₄₂lJn₂nowπreJ₂rr₂ysJαorJenγ₂n₄e−J
super₄₂p₂₄πt₂n₄eJperαorm₂n₄eXJ2014VJeVJ[abW[b] 157

861 sααπ₄πentJenerβyJstor₂βeJ₄₂p₂₃πlπtπesJpromote−J₃yJγπer₂r₄γπ₄₂lJ†nqo]ObJn₂nowπreW₃₂se−J
₂r₄γπte₄turesXJ2014VJbVJ[e]aZ 46

860 †πxe−Jtr₂nsπtπonWmet₂lJoxπ−eshJ−esπβnVJsyntγesπsVJ₂n−JenerβyWrel₂te−J₂pplπ₄₂tπonsXJ2014VJcaVJ[bffWcZb 1730

859 “roβressJπnJαlexπ₃leJlπtγπumJ₃₂tterπesJ₂n−JαutureJprospe₄tsXJ2014VJeVJ[aZeW[aaf 1103

858 OneWpotJtempl₂teWαreeJα₂₃rπ₄₂tπonJoαJÜn†n]ObJγollowJmπ₄rospγeresJ₂sJγπβγWperαorm₂n₄eJ
lπtγπumWπonJ₃₂tteryJ₂no−esXJ2014VJ[dVJ[ 9

857 vπβγJ₂re₂lJ₄₂p₂₄πtyJzπJπonJ₃₂tteryJ₂no−eJ₃₂se−JonJtγπ₄kJmesoporousJqoaObJn₂nosγeetJnetworksXJ
2014VJcVJg[Wgd 101

856 “ol₂rπtyW−rπvenJpolytypπ₄J₃r₂n₄γπnβJπnJ₄uW₃₂se−Jqu₂tern₂ryJ₄γ₂l₄oβenπ−eJn₂nostru₄turesXJ2014VJfVJ]]gZWaZ[ 41

855 Oxπ−eJn₂nostru₄turesJγyper₃r₂n₄γe−JwπtγJtγπnJ₂n−JγollowJmet₂lJsγellsJαorJγπβγWperαorm₂n₄eJ
n₂nostru₄ture−J₃₂tteryJele₄tro−esXJ2014VJ[ZVJ]b[gW]f 35

854 ollWn₂nowπreJ₃₂se−JzπWπonJαullJ₄ellsJusπnβJγomoloβousJ†n]OaJ₂n−Jzπ†n]ObXJNanosLettersVJ2014VJ[bVJ[ZfZWb11.5 131

853 †πxe−Wv₂lentJVOxYpolymerJn₂noγy₃rπ−Jαπ₃ersJαorJαlexπ₃leJenerβyJstor₂βeJm₂terπ₂lsXJ2014VJbZVJcZeaWcZee 10

852 —pπnelJÜn†n]ObJN₂no₄ryst₂lWon₄γore−JarJvπer₂r₄γπ₄₂lJq₂r₃onJoeroβelJvy₃rπ−sJ₂sJono−eJ†₂terπ₂lsJ
αorJzπtγπumJwonJp₂tterπesXJAdvancedsFunctionalsMaterialsVJ2014VJ]bVJb[edWb[fc 15.6 130

851 ollWπnWoneJβr₂pγeneJαπ₃erJsuper₄₂p₂₄πtorXJNanoscaleVJ2014VJdVJdbbfWc[ 7.7 174

850  woJ−πmensπon₂lJn₂nom₂terπ₂lsJαorJαlexπ₃leJsuper₄₂p₂₄πtorsXJ2014VJbaVJaaZaW]a 827
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849 t₂₄πleJsyntγesπsJoαJtπt₂nπumJnπtrπ−eJn₂nowπresJonJ₄₂r₃onJα₂₃rπ₄JαorJαlexπ₃leJ₂n−JγπβγWr₂teJlπtγπumJπonJ
₃₂tterπesXJ2014VJ]VJ[Zf]cW[Zf]g 124

848 —elαWsupporte−Jzπb πcO[]WqJn₂notu₃eJ₂rr₂ysJ₂sJγπβγWr₂teJ₂n−JlonβWlπαeJ₂no−eJm₂terπ₂lsJαorJαlexπ₃leJ
zπWπonJ₃₂tterπesXJNanosLettersVJ2014VJ[bVJ]cgeWdZa 11.5 365

847  γreeWrπmensπon₂lJ—tru₄tur₂lJsnβπneerπnβJαorJsnerβyW—tor₂βeJrevπ₄eshJtromJ†π₄ros₄opeJtoJ
†₂₄ros₄opeXJ2014VJ[VJgecW[ZZ] 45

846 Unusu₂lJtorm₂tπonJoαJÜnqo]ObJarJvπer₂r₄γπ₄₂lJ wπnJ†π₄rospγeresJ₂sJ₂JvπβγW–₂teJ₂n−J
Ultr₂lonβWzπαeJzπtγπumWwonJp₂tteryJono−eJ†₂terπ₂lXJAdvancedsFunctionalsMaterialsVJ2014VJ]bVJaZ[]WaZ]Z 15.6 330

845 qontrolJoαJtγeJsle₄trπ₄₂lJ“ropertπesJπnJ—pπnelJOxπ−esJ₃yJ†₂nπpul₂tπnβJtγeJq₂tπonJrπsor−erXJAdvanceds
FunctionalsMaterialsVJ2014VJ]bVJd[ZWd[f 15.6 86

844 †emrπstorWπnteβr₂te−Jvolt₂βeWst₂₃πlπzπnβJsuper₄₂p₂₄πtorJsystemXJ2014VJ]dVJbgggWcZZb 25

843 ]ctγJ₂nnπvers₂ryJ₂rtπ₄lehJs₄₂l₂₃leJmultπs₄₂leJp₂tterne−Jstru₄turesJπnspπre−J₃yJn₂turehJtγeJroleJoαJ
γπer₂r₄γyXJ2014VJ]dVJdecWeZZ 167

842 OneWpotJsolvotγerm₂lJsyntγesπsJ₂n−JpropertπesJoαJ[rJNπ—eJ₂n−JNπ—eâ��Nπa—]J₂lloye−J₄ompoun−J
n₂noro−J₂rr₂ysXJ2014VJafVJeZWed 32

841 –e₄entJproβressJonJαlexπ₃leJlπtγπumJre₄γ₂rβe₂₃leJ₃₂tterπesXJ2014VJeVJcafWcc[ 314

840 voney₄om₃JporousJ†nO]Jn₂noαπ₃ersJ₂ssem₃le−JαromJr₂−π₂llyJβrownJn₂nosγeetsJαorJ₂queousJ
super₄₂p₂₄πtorsJwπtγJγπβγJworkπnβJvolt₂βeJ₂n−JenerβyJ−ensπtyXJ2014VJbVJagWbf 104

839 —elαWsupporte−Jzπb πcO[]Jn₂nosγeetJ₂rr₂ysJαorJlπtγπumJπonJ₃₂tterπesJwπtγJex₄ellentJr₂teJ₄₂p₂₃πlπtyJ
₂n−Jultr₂lonβJ₄y₄leJlπαeXJ2014VJeVJ[g]b 233

838 ur₂pγeneJπmprovπnβJlπtγπumWπonJ₃₂tteryJperαorm₂n₄eJ₃yJ₄onstru₄tπonJoαJNπqo]ObYβr₂pγeneJγy₃rπ−J
n₂nosγeetJ₂rr₂ysXJ2014VJaVJffWgb 179

837 †orpγoloβyWme−π₂te−Jt₂πlorπnβJoαJtγeJperαorm₂n₄eJoαJporousJn₂nostru₄ture−J†n]OaJ₂sJ₂nJ₂no−eJ
m₂terπ₂lXJ2014VJ[dVJ[ZcdZW[Zcdf 32

836 oqueousJzπWπonJ₄ellsJwπtγJsuperπorJ₄y₄lπnβJperαorm₂n₄eJusπnβJmultπW₄γ₂nnele−Jpoly₂nπlπneYte]OaJ
n₂notu₃eJ₂no−esXJ2014VJ]VJ]Z[eeW]Z[f[ 10

835  γreeWrπmensπon₂lJ πnJN₂nop₂rtπ₄lesJsm₃e−−e−JπnJq₂r₃onJN₂notu₃esJonJq₂r₃onJqlotγJ₂sJ₂Jtlexπ₃leJ
ono−eJαorJzπtγπumWwonJp₂tterπesXJ2014VJ[VJ]ZdbW]Zdg 26

834 –eversπ₃leJ₄onversπonW₂lloyπnβJoαJ—₃]OaJ₂sJ₂JγπβγW₄₂p₂₄πtyVJγπβγWr₂teVJ₂n−J−ur₂₃leJ₂no−eJαorJ
so−πumJπonJ₃₂tterπesXJ2014VJdVJ[gbbgWcc 129

833 q₂r₃onJn₂notu₃eJnetworkJαπlmJ−πre₄tlyJβrownJonJ₄₂r₃onJ₄lotγJαorJγπβγWperαorm₂n₄eJsolπ−Wst₂teJ
αlexπ₃leJsuper₄₂p₂₄πtorsXJ2014VJ]cVJZacbZ] 43

832  γreeW−πmensπon₂lJγπer₂r₄γπ₄₂lJ†o—]Jn₂noαl₂keJ₂rr₂yY₄₂r₃onJ₄lotγJ₂sJγπβγWperαorm₂n₄eJαlexπ₃leJ
lπtγπumWπonJ₃₂tteryJ₂no−esXJ2014VJ]VJbcc[Wbcce 158
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831  opot₂₄tπ₄J₄onversπonW−erπve−Jzπb πcO[]â��rutπleJ πO]Jγy₃rπ−Jn₂nowπreJ₂rr₂yJαorJγπβγWperαorm₂n₄eJ
lπtγπumJπonJαullJ₄ellsXJ2014VJbVJ[]gcZ 26

830 —πn—πO]Jn₂nowπresY₄₂r₃onJtextπlesJ₄₂₃leWtypeJ₂no−esJαorJγπβγW₄₂p₂₄πtyJreversπ₃leJlπtγπumWπonJ
₃₂tterπesXJ2014VJbVJ[fag[ 10

829 oJαreeWst₂n−πnβVJαlexπ₃leJlπtγπumWπonJ₂no−eJαorme−JαromJ₂nJ₂πrW−rπe−JslurryJ₄₂stJoαJγπβγJt₂pJ−ensπtyJ
—nO]VJq†qJpolymerJ₃πn−erJ₂n−J—uperW“JzπXJ2014VJ]VJ[bbcg 7

828 quueOâ��Jn₂nowπresJ₄overe−JwπtγJβr₂pγeneJ₂sJ₂no−eJm₂terπ₂lsJoαJlπtγπumJπonJ₃₂tterπesJwπtγJ
enγ₂n₄e−Jreversπ₃leJ₄₂p₂₄πtyJ₂n−J₄y₄lπ₄Jperαorm₂n₄eXJNanoscaleVJ2014VJdVJfacZWf 7.7 47

827 Ünqo]ObJn₂nowπreJ₂rr₂ysJβrownJonJnπ₄kelJαo₂mJαorJγπβγWperαorm₂n₄eJpseu−o₄₂p₂₄πtorsXJ2014VJ]VJcbabWcbbZ 163

826 —yntγesπsJoαJ₂Jn₂nowπreJselαW₂ssem₃le−Jγπer₂r₄γπ₄₂lJÜnqo]ObJsγellYNπJ₄urrentJ₄olle₄torJ₄oreJ₂sJ
₃πn−erWαreeJ₂no−esJαorJγπβγWperαorm₂n₄eJzπWπonJ₃₂tterπesXJ2014VJ]VJaeb[Waebf 81

825 vπβγlyJst₂₃leJ₂n−Jreversπ₃leJlπtγπumJstor₂βeJπnJ—nO]Jn₂nowπresJsurα₂₄eJ₄o₂te−JwπtγJ₂JunπαormJ
γollowJsγellJ₃yJ₂tomπ₄Jl₂yerJ−eposπtπonXJNanosLettersVJ2014VJ[bVJbfc]Wf 11.5 242

824 †OtW−erπve−JporousJÜnOYÜnteâ��Oâ��YqJo₄t₂γe−r₂JwπtγJγollowJπnterπorsJαorJγπβγWr₂teJlπtγπumWπonJ
₃₂tterπesXJ2014VJ]dVJdd]]Wf 596

823 treeWst₂n−πnβJzπNπZXc†n[XcObY₄₂r₃onJn₂noαπ₃erJnetworkJαπlmJ₂sJlπβγtweπβγtJ₂n−JγπβγWpowerJ
₄₂tγo−eJαorJlπtγπumJπonJ₃₂tterπesXJ2014VJfVJbfedWf] 52

822 N₂nostru₄ture−Jαlexπ₃leJ†βWmo−παπe−Jzπ†n“ObJm₂trπxJ₂sJγπβγWr₂teJ₄₂tγo−eJm₂terπ₂lsJαorJzπWπonJ
₃₂tterπesXJ2014VJ]VJdadfWdaea 44

821 wnterα₂₄eJ₄γemπstryJenβπneerπnβJπnJele₄tro−eJsystemsJαorJele₄tro₄γemπ₄₂lJenerβyJstor₂βeXJ2014VJbVJaebg[WaecZ]7

820 qontrolle−J₄onstru₄tπonJoαJγπer₂r₄γπ₄₂lJqo[â��x—Jstru₄turesJ₂sJγπβγJperαorm₂n₄eJ₂no−eJm₂terπ₂lsJαorJ
lπtγπumJπonJ₃₂tterπesXJ2014VJ[dVJf[bWf[g 61

819 vπβγJperαorm₂n₄eJrπβπ−J₂n−Jαlexπ₃leJvπsπ₃leWlπβγtJpγoto−ete₄torsJ₃₂se−JonJ₂lπβne−J·RwnVJu₂S“J
n₂nowπreJ₂rr₂ysXJ2014VJ]VJ[]eZW[]ee 50

818 qontroll₂₃leJsyntγesπsJoαJyolkWsγellWstru₄ture−Jmet₂lJoxπ−esJwπtγJsevenJtoJtenJ₄omponentsJαorJ
απn−πnβJm₂terπ₂lsJwπtγJsuperπorJlπtγπumJstor₂βeJpropertπesXJNanoscaleVJ2014VJdVJ[]b][Wc 7.7 18

817 vπer₂r₄γπ₄₂lJWOan—nO]J₄oreâ��sγellJn₂nowπreJ₂rr₂ysJonJ₄₂r₃onJ₄lotγhJ₂JnewJ₄l₂ssJoαJ₂no−eJαorJ
γπβγWperαorm₂n₄eJlπtγπumWπonJ₃₂tterπesXJ2014VJ]VJeadeWeae] 77

816 urowtγJoαJ˛‡Wte]OaJn₂nosγeetJ₂rr₂ysJonJβr₂pγeneJαorJele₄trom₂βnetπ₄J₂₃sorptπonJ₂pplπ₄₂tπonsXJ
2014VJbVJ][c[ZW][c[d 43

815 snγ₂n₄πnβJtγeJele₄tro₄γemπ₄₂lJpropertπesJoαJNπte]ObJ₂no−eJαorJlπtγπumJπonJ₃₂tteryJtγrouβγJ₂J
sπmpleJγy−roβen₂tπonJmo−παπ₄₂tπonXJInternationalsJournalsofsHydrogensEnergyVJ2014VJagVJ[[]cfW[[]dd 6.7 32

814 qγemπ₄₂llyJπnteβr₂te−JtwoW−πmensπon₂lJγy₃rπ−Jzπn₄Jm₂nβ₂n₂teYβr₂pγeneJn₂nosγeetsJwπtγJ
enγ₂n₄e−JlπtγπumJstor₂βeJ₄₂p₂₃πlπtyXJ2014VJfVJfd[ZWd 137
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813 UsπnβJsπmpleJspr₂yJpyrolysπsJtoJprep₂reJyolkWsγellWstru₄ture−JÜnOW†naObJsystemsJwπtγJtγeJ
optπmumJ₄omposπtπonJαorJsuperπorJele₄tro₄γemπ₄₂lJpropertπesXJ2014VJ]ZVJaZ[bWf 48

812 t₂₄πleJsyntγesπsJoαJzπ]†nOaJn₂nowπresJαorJlπtγπumWπonJ₃₂tteryJ₄₂tγo−esXJ2014VJafVJcfbWcfe 19

811 vπβγWperαorm₂n₄eJγy₃rπ−JpγenylWqd[W₃utyrπ₄J₂₄π−JmetγylJesterYq−RaS“R]SJn₂nowπreJ
ultr₂vπoletWvπsπ₃leWne₂rJπnαr₂re−Jpγoto−ete₄torsXJ2014VJfVJefeWgd 77

810 N₂nowπreJele₄tro−esJαorJele₄tro₄γemπ₄₂lJenerβyJstor₂βeJ−evπ₄esXJ2014VJ[[bVJ[[f]fWd] 552

809 —yntγesπsJoαJn₂noWsπze−JÜnqoJ]JOJbJ₂n₄γore−JwπtγJβr₂pγeneJn₂nosγeetsJ₂sJ₂nJ₂no−eJm₂terπ₂lJαorJ
se₄on−₂ryJlπtγπumJπonJ₃₂tterπesXJ2014VJ[bdVJceeWcfb 55

808 †esoporousJÜnqo]ObJmπ₄rospγeresJ₄ompose−JoαJultr₂tγπnJn₂nosγeetsJ₄rossWlπnke−JwπtγJmet₂llπ₄J
Nπ—πxJn₂nowπresJonJNπJαo₂mJ₂sJ₂no−esJαorJlπtγπumJπonJ₃₂tterπesXJ2014VJ[ZVJ]bcW]cf 66

807 qonstru₄tπnβJoptπmπze−JwπreJele₄tro−esJαorJαπ₃erJsuper₄₂p₂₄πtorsXJ2014VJ[ZVJggW[Ze 54

806 o−v₂n₄esJ₂n−J₄γ₂llenβesJαorJαlexπ₃leJenerβyJstor₂βeJ₂n−J₄onversπonJ−evπ₄esJ₂n−JsystemsXJ2014VJeVJ][Z[ 650

805 tlexπ₃leJre₄γ₂rβe₂₃leJlπtγπumJπonJ₃₂tterπeshJ₂−v₂n₄esJ₂n−J₄γ₂llenβesJπnJm₂terπ₂lsJ₂n−Jpro₄essJ
te₄γnoloβπesXJ2014VJ]VJ[Ze[]W[Zeaf 216

804 vπer₂r₄γπ₄₂llyJporousJnπ₄kelJoxπ−eJn₂noαl₂keJ₂rr₂ysJβrownJonJ₄₂r₃onJ₄lotγJ₃yJ₄γemπ₄₂lJ₃₂tγJ
−eposπtπonJ₂sJsuperπorJαlexπ₃leJele₄tro−eJαorJsuper₄₂p₂₄πtorsXJ2014VJ[adVJ[gfW]Z[ 21

803 ÜnteOWqYzπte“OWqN hJoJNovelJvπβγW“owerJzπtγπumWwonJp₂tteryJwπtγJsx₄ellentJqy₄lπnβJ“erαorm₂n₄eXJ
2014VJbVJ[Wg 186

802 oJnovelJporousJ₄or₂lWlπkeJÜnZXcNπZXcqo]ObJ₂sJ₂nJ₂no−eJm₂terπ₂lJαorJlπtγπumJπonJ₃₂tterπesJwπtγJ
ex₄ellentJr₂teJperαorm₂n₄eXJ2014VJ]dgVJegcWfZa 41

801 pr₂n₄γe−JqN n—nO]Jn₂noro−sn₄₂r₃onJγπer₂r₄γπ₄₂lJγeterostru₄turesJαorJlπtγπumJπonJ₃₂tterπesJ
wπtγJγπβγJreversπ₃πlπtyJ₂n−Jr₂teJ₄₂p₂₃πlπtyXJ2014VJ]VJ[ccf]W[ccfg 69

800 tl₂sγJsyntγesπsJoαJm₂₄roWYn₂noporousJÜnqoJ]JOJbJvπ₂JselαWsust₂πne−J−e₄omposπtπonJoαJ
met₂lâ��orβ₂nπ₄J₄omplexesXJ2014VJ[abVJ[afW[b[ 21

799 —nO]n πO]Jveterojun₄tπonJN₂nostru₄turesJαorJzπtγπumWwonJp₂tterπesJ₂n−J—elαW“owere−JUVJ
“γoto−ete₄torsJwπtγJwmprove−J“erαorm₂n₄esXJ2014VJ[VJ[ZfW[[c 91

798 arJ₄₂r₃onY₄o₃₂ltWnπ₄kelJmπxe−Woxπ−eJγy₃rπ−Jn₂nostru₄ture−J₂rr₂ysJαorJ₂symmetrπ₄Jsuper₄₂p₂₄πtorsXJ
2014VJ[ZVJ]gaeWbc 126

797 vπβγWperαorm₂n₄eJ₂queousJ₃₂tteryJwπtγJ−ou₃leJγπer₂r₄γπ₄₂lJn₂no₂rr₂ysXJ2014VJ[ZVJ]]gW]ab 24

796 qo₃₂ltJortγosπlπ₄₂teJ₂sJ₂JnewJele₄tro−eJm₂terπ₂lJαorJse₄on−₂ryJlπtγπumWπonJ₃₂tterπesXJ2014VJbaVJ[cZ[aW][ 49
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795 oJnovelJ−en−rπtπ₄J₄ryst₂lJqoaObJ₂sJγπβγWperαorm₂n₄eJ₂no−eJm₂terπ₂lsJαorJlπtγπumWπonJ₃₂tterπesXJ
2014VJbbVJef[Weff 14

794 vπer₂r₄γπ₄₂lJ“orousJq₂r₃onJN₂no₄omposπtesJαorJsle₄tro₄γemπ₄₂lJsnerβyJ—tor₂βeXJ2014VJbZeWbb]

793 qontrolle−JβrowtγJoαJmesoporousJÜnqo]ObJn₂nosγeetJ₂rr₂ysJonJNπJαo₂mJ₂sJγπβγWr₂teJele₄tro−esJ
αorJsuper₄₂p₂₄πtorsXJ2014VJbVJ]agaW]age 80

792 rπre₄tJurowtγJoαJNπqoJ—JN₂notu₃eJorr₂ysJonJNπ₄kelJto₂mJ₂sJvπβγW“erαorm₂n₄eJpπn−erWtreeJ
sle₄tro−esJαorJ—uper₄₂p₂₄πtorsXJ2014VJegVJceeWcfa 208

791 wnsπβγtJπntoJtγeJeααe₄tJoαJ₃oronJ−opπnβJonJsulαurY₄₂r₃onJ₄₂tγo−eJπnJlπtγπumWsulαurJ₃₂tterπesXJ2014VJdVJfefgWgc 254

790 tlexπ₃leJ₃πn−erWαreeJmet₂lJαπ₃rπlJm₂tWsupporte−Jsπlπ₄onJ₂no−eJαorJγπβγWperαorm₂n₄eJlπtγπumWπonJ
₃₂tterπesXJ2014VJdVJ[[cbbWg 30

789 —uperπorJm₂βnetπ₄VJ−πele₄trπ₄VJ₂n−Jm₂βneto−πele₄trπ₄Jeααe₄tsJπnJβr₂pγeneYÜnqo]ObJ
n₂no₄omposπtesXJ2014VJ[[cVJZgbaZd 20

788 “orousJ—pπnelJÜnRxSqoRaWxSORbSJγollowJpolyγe−r₂Jtempl₂te−JαorJγπβγWr₂teJlπtγπumWπonJ₃₂tterπesXJ
2014VJfVJd]geWaZa 357

787 o₄₄ur₂teJγπer₂r₄γπ₄₂lJ₄ontrolJoαJγollowJ₄rosse−JNπqo]ObJn₂no₄u₃esJαorJsuperπorJlπtγπumJstor₂βeXJ
NanoscaleVJ2014VJdVJcbg[We 7.7 86

786 t₂₄πleJα₂₃rπ₄₂tπonJoαJporousJNπRxSqoRaWxSObJn₂nosγeetsJwπtγJenγ₂n₄e−Jele₄tro₄γemπ₄₂lJ
perαorm₂n₄eJ₂sJ₂no−eJm₂terπ₂lsJαorJzπWπonJ₃₂tterπesXJ2014VJdVJg]cdWdb 127

785 treeWst₂n−πnβJ₂n−J₃πn−erWαreeJso−πumWπonJele₄tro−esJwπtγJultr₂lonβJ₄y₄leJlπαeJ₂n−JγπβγJr₂teJ
perαorm₂n₄eJ₃₂se−JonJporousJ₄₂r₃onJn₂noαπ₃ersXJNanoscaleVJ2014VJdVJdgaWf 7.7 225

784 onπonπ₄JpolymerJele₄trolyteJwπtγJenγ₂n₄e−Jele₄tro₄γemπ₄₂lJperαorm₂n₄eJ₃₂se−JonJsurα₂₄eW₄γ₂rβe−J
l₂texJn₂nop₂rtπ₄lesJαorJαlexπ₃leJlπtγπumWπonJ₃₂tterπesXJ2014VJ]e]VJ]cgW]dd 9

783  πt₂nπumJ−πoxπ−entπt₂nπumJnπtrπ−eJn₂nowπresJonJ₄₂r₃onJ₄lotγJwπtγJrem₂rk₂₃leJr₂teJ₄₂p₂₃πlπtyJαorJ
αlexπ₃leJlπtγπumWπonJ₃₂tterπesXJ2014VJ]e]VJgbdWgca 103

782 vπer₂r₄γπ₄₂llyJporousJtγreeW−πmensπon₂lJele₄tro−esJoαJqo†oOâ��J₂n−JÜnqoâ��Oâ��J₂n−JtγeπrJγπβγJ₂no−eJ
perαorm₂n₄eJαorJlπtγπumJπonJ₃₂tterπesXJNanoscaleVJ2014VJdVJ[ZccdWd[ 7.7 72

781 oJm₂βnetπ₄Jαπel−J₂ssπste−JselαW₂ssem₃lyJstr₂teβyJtow₂r−sJstronβlyJ₄ouple−JteaObJn₂no₄ryst₂lYruOJ
p₂perJαorJγπβγWperαorm₂n₄eJlπtγπumJπonJ₃₂tterπesXJ2014VJ]VJgdad 39

780 tlexπ₃leJpγoto−ete₄torsJwπtγJsπnβleW₄ryst₂llπneJu₂ eJn₂nowπresXJ2014VJ]VJd[ZbWd[[Z 32

779 “orousJÜnOYÜnqo]ObJγollowJspγereshJsyntγesπsVJ₄γ₂r₂₄terπz₂tπonVJ₂n−J₂pplπ₄₂tπonsJπnJβ₂sJsensπnβXJ
2014VJ]VJ[edfaW[edgZ 148

778 vπβγWperαorm₂n₄eJ₂llWsolπ−Wst₂teJαlexπ₃leJsuper₄₂p₂₄πtorsJ₃₂se−JonJtwoWstepJ₂₄tπv₂te−J₄₂r₃onJ₄lotγXJ
2014VJ]e]VJ[dW]a 81
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777 vπβγWperαorm₂n₄eJlπtγπumWπonJ₃₂tteryJ₂no−eJ₃yJ−πre₄tJβrowtγJoαJγπer₂r₄γπ₄₂lJÜnqo]ObJ
n₂nostru₄turesJonJ₄urrentJ₄olle₄torsXJ2014VJdVJea[Wd 122

776 tl₂keW₃yWαl₂keJÜnqo]ObJ₂sJ₂JγπβγJ₄₂p₂₄πtyJ₂no−eJm₂terπ₂lJαorJlπtγπumWπonJ₃₂tteryXJ2014VJcfcVJc[fWc]] 50

775 snγ₂n₄e−JsensπtπvπtyJoαJαπ₃erJpr₂ββJβr₂tπnβJγy−roβenJsensorJusπnβJαlexπ₃leJsu₃str₂teXJ2014VJ[gdVJdZbWdZg 29

774 Ultr₂απneJouJn₂nop₂rtπ₄lesJ−e₄or₂te−JNπqo]ObJn₂notu₃esJ₂sJ₂no−eJm₂terπ₂lJαorJγπβγWperαorm₂n₄eJ
super₄₂p₂₄πtorJ₂n−JlπtγπumWπonJ₃₂tteryJ₂pplπ₄₂tπonsXJ2014VJeVJ[[bW[]a 172

773 —πmpleJmetγo−JαorJtγeJprep₂r₂tπonJoαJγπβγlyJporousJÜnqo]ObJn₂notu₃esJwπtγJenγ₂n₄e−J
ele₄tro₄γemπ₄₂lJpropertyJαorJsuper₄₂p₂₄πtorXJ2014VJ[]aVJbcZWbcc 145

772 sle₄tro₄γemπ₄₂lJsensπnβJoαJβlu₄oseJ₃yJ₄₂r₃onJ₄lotγWsupporte−JqoaObY“₃O]J₄oreWsγellJn₂noro−J
₂rr₂ysXJ2014VJcaVJ]ZZWd 101

771 q₂r₃onJ₄lotγJsurα₂₄eW−e₄or₂te−JwπtγJsπlverJn₂nop₂rtπ₄lesJαorJsurα₂₄eWenγ₂n₄e−J–₂m₂nJs₄₂tterπnβXJ
2014VJcfbVJdacWdag 14

770 oJnovelJαπ₃erJ₃un−leJstru₄tureJÜnqo]ObJ₂sJ₂JγπβγJ₄₂p₂₄πtyJ₂no−eJm₂terπ₂lJαorJlπtγπumWπonJ₃₂tteryXJ
2014VJdZdVJ][gW]]c 31

769 svolutπonJoαJ−πspos₂₃leJ₃₂m₃ooJ₄γopstπ₄ksJπntoJunπαormJ₄₂r₃onJαπ₃ershJ₂Jsm₂rtJstr₂teβyJtoJ
α₂₃rπ₄₂teJsust₂πn₂₃leJ₂no−esJαorJzπWπonJ₃₂tterπesXJ2014VJeVJ]deZW]deg 219

768  πNnVNJN₂nowπreJorr₂ysJonJarJq₂r₃onJαorJvπβγW“erαorm₂n₄eJ—uper₄₂p₂₄πtorsXJ2014VJ[VJ[Z]eW[ZaZ 20

767 qπtr₂teWossπste−JurowtγJoαJNπqo]ObJN₂nosγeetsJonJ–e−u₄e−Jur₂pγeneJOxπ−eJαorJvπβγlyJ–eversπ₃leJ
zπtγπumJ—tor₂βeXJ2014VJbVJ[bZZb]] 209

766  γreeW−πmensπon₂lJn₂noele₄tro−eJ₃yJmet₂lJn₂nowπreJnonwovenJ₄lotγesXJNanosLettersVJ2014VJ[bVJ[ga]We 11.5 43

765 tlexπ₃leJenerβyWstor₂βeJ−evπ₄eshJ−esπβnJ₄onsπ−er₂tπonJ₂n−Jre₄entJproβressXJ2014VJ]dVJbedaWf] 979

764 arJvπer₂r₄γπ₄₂llyJossem₃le−J“orousJWrπnkle−W“₂perWlπkeJ—tru₄tureJoαJÜnqo]ObJ₂n−J
çem₂πl´ prote₄te−üJ₂sJono−eJ†₂terπ₂lsJαorJzπtγπumWwonJp₂tterπesXJ2014VJ[bVJaac]Waacg 41

763 t₂₄πleJα₂₃rπ₄₂tπonJoαJγπer₂r₄γπ₄₂lJÜnqo]ObYNπOJ₄oreYsγellJn₂nowπreJ₂rr₂ysJwπtγJπmprove−J
lπtγπumWπonJ₃₂tteryJperαorm₂n₄eXJNanoscaleVJ2014VJdVJdcdaWf 7.7 64

762 urowtγJoαJγπer₂r₄γπ₄₂lJarJmesoporousJNπ—πxJYNπqo]JObJ₄oreYsγellJγeterostru₄turesJonJnπ₄kelJαo₂mJ
αorJlπtγπumWπonJ₃₂tterπesXJ2014VJeVJ]a]cWab 53

761 vπer₂r₄γπ₄₂lJmesoporousJnπ₄kelJ₄o₃₂ltπteJn₂nonee−leY₄₂r₃onJ₄lotγJ₂rr₂ysJ₂sJsuperπorJαlexπ₃leJ
ele₄tro−esJαorJsuper₄₂p₂₄πtorsXJ2014VJgVJ[ag 45

760 vπer₂r₄γπ₄₂lJ†nqo]ObJn₂nosγeetJ₂rr₂ysY₄₂r₃onJ₄lotγsJ₂sJπnteβr₂te−J₂no−esJαorJlπtγπumWπonJ
₃₂tterπesJwπtγJπmprove−Jperαorm₂n₄eXJNanoscaleVJ2014VJdVJffcfWdb 7.7 110
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759 treeWst₂n−πnβJ₂n−J₃πn−erWαreeJso−πumWπonJele₄tro−esJ₃₂se−JonJ₄₂r₃onWn₂notu₃eJ−e₄or₂te−J
zπb πcO[]Jn₂nop₂rtπ₄lesJem₃e−−e−JπnJ₄₂r₃onJn₂noαπ₃ersXJ2014VJbVJ]c]]Z 24

758 †orpγoloβπ₄₂lJevolutπonJoαJγπer₂r₄γπ₄₂lJnπ₄kelJtπt₂n₂tesJ₃yJelev₂tπonJoαJtγeJsolvotγerm₂lJ
temper₂tureXJ2014VJ[a[VJ][eW]][ 12

757 qoaObJmesoporousJn₂nostru₄turesnβr₂pγeneJmem₃r₂neJ₂sJ₂nJπnteβr₂te−J₂no−eJαorJlonβWlπαeJ
lπtγπumWπonJ₃₂tterπesXJ2014VJ]ccVJc]Wcf 92

756 N₂nowπreJsle₄tro−esJαorJo−v₂n₄e−JzπtγπumJp₂tterπesXJ2014VJ]VJ 16

755 OneWrπmensπon₂lJN₂nostru₄tureWsnγ₂n₄e−Jq₂t₂lysπsXJ2015VJ[W]g

754 tlexπ₃leJ₂n−Jtol−₂₃leJzπWO]Jp₂tteryJp₂se−JonJ“₂perWwnkJq₂tγo−eXJ2015VJ]eVJfZgcW[Z[ 101

753 resπβnJqonsπ−er₂tπonsJαorJUn₄onventπon₂lJsle₄tro₄γemπ₄₂lJsnerβyJ—tor₂βeJor₄γπte₄turesXJ2015VJcVJ[bZ][[c 224

752 oJselαWst₂n−πnβJ₂n−Jαlexπ₃leJele₄tro−eJoαJyolkWsγellJqo—]JspγeresJen₄₂psul₂te−JwπtγJnπtroβenW−ope−J
βr₂pγeneJαorJγπβγWperαorm₂n₄eJlπtγπumWπonJ₃₂tterπesXJ2015VJ][VJbacgWde 115

751 “₂ll₂−πumâ��qo₃₂ltJN₂notu₃eJorr₂ysJ—upporte−JonJq₂r₃onJtπ₃erJqlotγJ₂sJvπβγW“erαorm₂n₄eJtlexπ₃leJ
sle₄tro₄₂t₂lystsJαorJstγ₂nolJOxπ−₂tπonXJ2015VJ[]eVJaebZWaebb 19

750 wnJ—πtuWurownJÜnqo]ObJonJ—πnβleWW₂lle−Jq₂r₃onJN₂notu₃esJ₂sJoπrJsle₄tro−eJ†₂terπ₂lsJαorJ
–e₄γ₂rβe₂₃leJzπtγπumWOxyβenJp₂tterπesXJ2015VJfVJadgeWeZa 31

749 tlexπ₃leJ₂n−Jpπn−erWtreeJsle₄tro−esJoαJ—₃YruOJ₂n−JN₂aV]R“ObSaYruOJN₂no₄omposπtesJαorJ
—o−πumWwonJp₂tterπesXJ2015VJ[[VJaf]]Wg 164

748 –e₄entJ“roβressJπnJtlexπ₃leJsle₄tro₄γemπ₄₂lJq₂p₂₄πtorshJsle₄tro−eJ†₂terπ₂lsVJrevπ₄eJqonαπβur₂tπonVJ
₂n−Jtun₄tπonsXJ2015VJcVJ[cZZgcg 183

747 XJ2015VJ 3

746 sle₄tro₄γemπ₄₂lJvπer₂r₄γπ₄₂lJqomposπtesXJ2015VJ]agW]fd

745 tπ₃erW—γ₂pe−JzπtγπumJwonJp₂tteryXJ2015VJ[beW[ef

744 vπβγWperαorm₂n₄eJrπβπ−J₂n−Jαlexπ₃leJultr₂vπoletJpγoto−ete₄torsJwπtγJsπnβleW₄ryst₂llπneJÜnu₂]ObJ
n₂nowπresXJ2015VJfVJ][d]W][dg 70

743 oJselαW₄γ₂rβπnβJpowerJunπtJ₃yJπnteβr₂tπonJoαJ₂JtextπleJtrπ₃oele₄trπ₄Jn₂noβener₂torJ₂n−J₂Jαlexπ₃leJ
lπtγπumWπonJ₃₂tteryJαorJwe₂r₂₃leJele₄tronπ₄sXJ2015VJ]eVJ]be]Wf 530

742 vy₃rπ−J₂n−Jvπer₂r₄γπ₄₂lJqomposπteJ†₂terπ₂lsXJ2015VJ 14
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741 Optπmπse−JsyntγesπsJoαJ₄loseJp₂₄ke−JÜnOJ₄lotγJ₂n−JπtsJ₂pplπ₄₂tπonsJπnJzπWπonJ₃₂tterπesJ₂n−J
−yeWsensπtπze−Jsol₂rJ₄ellsXJ2015VJfVJ]]ZW]]f 1

740 N₂nosγeetsW₃₂se−JÜnOâ��NπOJmπ₄rospγeresJαorJlπtγπumWπonJ₃₂tterπesXJ2015VJ]dVJc]egWc]fd 6

739 “πne₂ppleWsγ₂pe−JÜnqo]ObJmπ₄rospγeresJ₂sJ₂no−eJm₂terπ₂lsJαorJlπtγπumJπonJ₃₂tterπesJwπtγJ
promπnentJr₂teJperαorm₂n₄eXJ2015VJaVJfdfaWfdg] 97

738 urowtγJoαJarJ—nO]Jn₂nosγeetsJonJ₄₂r₃onJ₄lotγJ₂sJ₂J₃πn−erWαreeJele₄tro−eJαorJsuper₄₂p₂₄πtorsXJ
2015VJaVJ[cZceW[cZde 106

737 NovelJαlexπ₃leJ†WqN sn†oO]WqJn₂no₄₂₃leJ₄omposπtesJwπtγJex₄ellentJele₄tro₄γemπ₄₂lJ
perαorm₂n₄eJαorJlπtγπumJπonJ₃₂tteryJ₂no−esXJ2015VJ]VJZgccZ] 3

736 te—nqJonJq₂r₃onJqlotγJ₂sJtlexπ₃leJsle₄tro−eJαorJpotγJzπtγπumJ₂n−J—o−πumJ—tor₂βeXJ2015VJeVJ]efZbWg 172

735 vπβγlyJ—tret₄γ₂₃leJ₂n−JUltr₂sensπtπveJ—tr₂πnJ—ensorJp₂se−JonJ–e−u₄e−Jur₂pγeneJOxπ−eJ
†π₄rotu₃esWsl₂stomerJqomposπteXJ2015VJeVJ]eba]Wg 159

734 †et₂lWOrβ₂nπ₄Jtr₂meworksJrerπve−J“orousJqoreY—γellJ—tru₄ture−JÜnOYÜnqo]ObYqJvy₃rπ−sJ₂sJ
ono−esJαorJvπβγW“erαorm₂n₄eJzπtγπumWwonJp₂tteryXJ2015VJeVJ]ddaaWb] 127

733 —πnβleWu₂—₃Wn₂nowπreW₃₂se−JroomJtemper₂tureJpγoto−ete₄torsJwπtγJ₃ro₂−Jspe₄tr₂lJresponseXJ
2015VJdZVJ[Z[W[Zf 35

732  γreeWrπmensπon₂lJNπ₄kelJOxπ−enq₂r₃onJvollowJvy₃rπ−JNetworksJwπtγJsnγ₂n₄e−J“erαorm₂n₄eJαorJ
sle₄tro₄γemπ₄₂lJsnerβyJ—tor₂βeXJ2015VJ[d[VJ]adW]bb 28

731 “orousJÜnqo]ObJn₂nop₂rtπ₄lesJ−erπve−JαromJ₂JnewJmπxe−Wmet₂lJorβ₂nπ₄Jαr₂meworkJαorJ
super₄₂p₂₄πtorsXJ2015VJ]VJ[eeW[fa 106

730 revelopmentJoαJ₂Jst₂₃leJ†nqo]ObJ₄o₄₂t₂lystJαorJpγoto₄₂t₂lytπ₄JqO]Jre−u₄tπonJwπtγJvπsπ₃leJlπβγtXJ
2015VJeVJba]eWac 212

729 –e₄entJ₂−v₂n₄esJπnJβr₂pγeneJ₂n−JπtsJmet₂lWoxπ−eJγy₃rπ−Jn₂nostru₄turesJαorJlπtγπumWπonJ₃₂tterπesXJ
NanoscaleVJ2015VJeVJbf]ZWdf 7.7 152

728 oJvers₂tπleJstr₂teβyJtow₂r−J₃πn₂ryJtγreeW−πmensπon₂lJ₂r₄γπte₄turesJ₃₂se−JonJenβπneerπnβJβr₂pγeneJ
₂eroβelsJwπtγJporousJ₄₂r₃onJα₂₃rπ₄sJαorJsuper₄₂p₂₄πtorsXJ2015VJeVJb]ceWdb 57

727 t₂₄πleJβener₂lJstr₂teβyJtow₂r−Jγπer₂r₄γπ₄₂lJmesoporousJtr₂nsπtπonJmet₂lJoxπ−esJ₂rr₂ysJonJ
tγreeW−πmensπon₂lJm₂₄roporousJαo₂mJwπtγJsuperπorJlπtγπumJstor₂βeJpropertπesXJ2015VJ[aVJeeWg[ 154

726 otomπ₄Jl₂yerJ−eposπtπonJoαJqoaObJonJ₄₂r₃onJn₂notu₃esY₄₂r₃onJ₄lotγJαorJγπβγW₄₂p₂₄πt₂n₄eJ₂n−J
ultr₂st₂₃leJsuper₄₂p₂₄πtorJele₄tro−eXJ2015VJ]dVJZgbZZ[ 66
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85
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719 tlexπ₃leJαπ₃erJenerβyJstor₂βeJ₂n−Jπnteβr₂te−J−evπ₄eshJre₄entJproβressJ₂n−Jperspe₄tπvesXJ2015VJ[fVJ]dcW]e] 129
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687 arJπntr₂Wst₂₄ke−JqoOY₄₂r₃onJn₂no₄omposπtesJwel−e−J₃yJoβJn₂nop₂rtπ₄lesJαorJγπβγW₄₂p₂₄πtyVJ
reversπ₃leJlπtγπumJstor₂βeXJNanoscaleVJ2015VJeVJ[ZadfWed 7.7 22
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tutureJ“rospe₄tsXJ2015VJaVJaZcWa]f 125
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₃₂tterπesXJ2015VJcVJecfafWecfbc 13

653 “yrolytπ₄J₄₂r₃onW₄o₂te−Jsπlπ₄onY₄₂r₃onJn₂noαπ₃erJ₄omposπteJ₂no−esJαorJγπβγWperαorm₂n₄eJ
lπtγπumWπonJ₃₂tterπesXJ2015VJ]gfVJ[aZW[ae 61

652 —olventWqontrolle−J—yntγesπsJoαJNπOWqoOYq₂r₃onJtπ₃erJN₂no₃rusγesJwπtγJrπααerentJrensπtπesJ₂n−J
 γeπrJsx₄ellentJ“ropertπesJαorJzπtγπumJwonJ—tor₂βeXJ2015VJeVJ][eZaW[[ 46

(2015-2015)

17



651 “orousJmπxe−Jmet₂lJoxπ−eshJ−esπβnVJαorm₂tπonJme₄γ₂nπsmVJ₂n−J₂pplπ₄₂tπonJπnJlπtγπumWπonJ₃₂tterπesXJ
NanoscaleVJ2015VJeVJ[e][[WaZ 7.7 115

650 qontroll₂₃leJβrowtγJoαJNπqo]ObJn₂no₂rr₂ysJonJ₄₂r₃onJαπ₃erJ₄lotγJ₂n−JπtsJ₂no−π₄Jperαorm₂n₄eJαorJ
lπtγπumWπonJ₃₂tterπesXJ2015VJcVJ[ZbbaaW[ZbbbZ 21

649 vπer₂r₄γπ₄₂lJ†esoporousJÜπn₄WNπ₄kelWqo₃₂ltJ ern₂ryJOxπ−eJN₂nowπreJorr₂ysJonJNπ₄kelJto₂mJ₂sJ
vπβγW“erαorm₂n₄eJsle₄tro−esJαorJ—uper₄₂p₂₄πtorsXJ2015VJeVJ]dc[]W][ 189

648 s₂syJ₂₄₄essJtoJnπtroβenW−ope−JmesoporousJπnterlπnke−J₄₂r₃onYNπOJn₂nosγeetJαorJ₂pplπ₄₂tπonJπnJ
lπtγπumWπonJ₃₂tterπesJ₂n−Jsuper₄₂p₂₄πtorsXJ2015VJcVJgfebZWgfebd 17

647 oJαlexπ₃leJspπr₂lWtypeJsuper₄₂p₂₄πtorJ₃₂se−JonJÜnqo]ObJn₂noro−Jele₄tro−esXJNanoscaleVJ2015VJeVJ[g][Wd 7.7 194

646 oJst₂₃leJÜnqo]ObJ₄o₄₂t₂lystJαorJpγoto₄₂t₂lytπ₄JqO]Jre−u₄tπonXJ2015VJc[VJ[c[eWg 145

645 vπβγWpowerJlπtγπumJπonJ₃₂tterπesJ₃₂se−JonJαlexπ₃leJ₂n−JlπβγtWweπβγtJ₄₂tγo−eJoαJ
zπNπZXc†n[XcObY₄₂r₃onJn₂notu₃eJαπlmXJ2015VJ[]VJbaWc[ 56

644 N₂nostru₄ture−J₂no−eJm₂terπ₂lsJαorJlπtγπumJπonJ₃₂tterπesXJ2015VJaVJ]bcbW]bfb 574

643 t₂₄πleJsyntγesπsJoαJγπer₂r₄γπ₄₂lJporousJÜnqo]ObJmπ₄rospγeresJαorJγπβγWperαorm₂n₄eJ
super₄₂p₂₄πtorsXJ2015VJaVJgf]Wgfc 120

642 pπn−erWαreeJte]NJn₂nop₂rtπ₄lesJonJ₄₂r₃onJtextπleJwπtγJγπβγJpowerJ−ensπtyJ₂sJnovelJ₂no−eJαorJ
γπβγWperαorm₂n₄eJαlexπ₃leJlπtγπumJπonJ₃₂tterπesXJ2015VJ[[VJabfWacc 156

641 pπn₂ryJmet₂lJoxπ−ehJ₂−v₂n₄e−JenerβyJstor₂βeJm₂terπ₂lsJπnJsuper₄₂p₂₄πtorsXJ2015VJaVJbaWcg 397

640 Ultr₂WγπβγJpseu−o₄₂p₂₄πt₂n₄eJoαJmesoporousJÜnqo]ObJn₂nosγeetsJonJre−u₄e−Jβr₂pγeneJoxπ−eJ
utπlπzπnβJ₂Jneutr₂lJ₂queousJele₄trolyteXJ2015VJcVJfZeWf[[ 23

639 oJ–evπewJoαJtγeJwronâ��oπrJ—e₄on−₂ryJp₂tteryJαorJsnerβyJ—tor₂βeXJ2015VJfZVJa]aWaac 129

638 qontroll₂₃leJπnterπorJstru₄tureJoαJÜnqo]ObJmπ₄rospγeresJαorJγπβγWperαorm₂n₄eJlπtγπumWπonJ
₃₂tterπesXJ2015VJ[[VJdbWeZ 107

637 —urα₂₄eJ₂n−Jπnterα₂₄eJenβπneerπnβJoαJele₄tro−eJm₂terπ₂lsJαorJlπtγπumWπonJ₃₂tterπesXJ2015VJ]eVJc]eWbc 344

636 tlexπ₃leJele₄tronπ₄sJ₃₂se−JonJπnorβ₂nπ₄Jn₂nowπresXJ2015VJbbVJ[d[Wg] 360

635 oJvπβγJore₂lJq₂p₂₄πtyJtlexπ₃leJzπtγπumWwonJp₂tteryJwπtγJ₂J—tr₂πnWqomplπ₂ntJresπβnXJ2015VJcVJ[bZ[afg 142

634 —yntγesπsVJqγ₂r₂₄terπz₂tπonVJ₂n−J—ensorJopplπ₄₂tπonsJoαJ—pπnelJÜnqoâ��Oâ��JN₂nop₂rtπ₄lesXJ2016VJ[dVJ 18
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633 zπtγπumJV₂n₂−πumJ“γospγ₂teYq₂r₃onJN₂noαπ₃erJtπlmsJ₂sJ—elαst₂n−πnβVJpπn−erαreeVJ₂n−Jtlexπ₃leJ
q₂tγo−esJαorJzπtγπumWwonJp₂tterπesXJ2016VJbVJ[ZbeW[Zc] 10

632 –e₄entJrevelopmentsJ₂n−JUn−erst₂n−πnβJoαJNovelJ†πxe−J r₂nsπtπonW†et₂lJOxπ−esJ₂sJono−esJπnJ
zπtγπumJwonJp₂tterπesXJ2016VJdVJ[cZ][ec 600

631 q₂r₃onJN₂notu₃esJ₂n−Jur₂pγeneJαorJtlexπ₃leJsle₄tro₄γemπ₄₂lJsnerβyJ—tor₂βehJαromJ†₂terπ₂lsJtoJ
revπ₄esXJ2016VJ]fVJbaZdWae 481

630 [rJpuπl−πnβJplo₄ksWwntermπnβle−Jveteron₂nom₂tsJ₂sJ₂J“l₂tαormJor₄γπte₄tureJtorJvπβγW“erαorm₂n₄eJ
Ultr₂γπβγWq₂p₂₄πtyJzπtγπumWwonJp₂tteryJq₂tγo−esXJ2016VJdVJ[cZ[cgb 29

629 ur₂pγeneWsn₄₂psul₂te−JN₂nosγeetWossem₃le−JÜπn₄WNπ₄kelWqo₃₂ltJOxπ−eJ†π₄rospγeresJαorJ
snγ₂n₄e−JzπtγπumJ—tor₂βeXJ2016VJgVJ[fdWgd 28

628 N₂no₂r₄γπte₄ture−Jorr₂yJsle₄tro−esJαorJ–e₄γ₂rβe₂₃leJzπtγπumWJ₂n−J—o−πumWwonJp₂tterπesXJ2016VJdVJ[cZ]c[b 140

627 tlexπ₃leJoqueousJzπtγπumWwonJp₂tteryJwπtγJvπβγJ—₂αetyJ₂n−Jz₂rβeJVolumetrπ₄JsnerβyJrensπtyXJ2016VJ
ccVJebebWe 122

626 sle₄tro₄γemπ₄₂llyJtorme−JUltr₂απneJ†et₂lJOxπ−eJN₂no₄₂t₂lystsJαorJvπβγW“erαorm₂n₄eJ
zπtγπumWOxyβenJp₂tterπesXJNanosLettersVJ2016VJ[dVJbga]Wg 11.5 55

625 oJ−ou₃leWl₂yere−JueY₄₂r₃onJ₄lotγJπnteβr₂te−J₂no−eJαorJγπβγJperαorm₂n₄eJlπtγπumJπonJ₃₂tterπesXJ
2016VJdVJdab[bWdab[e 3

624 oJrevπewJoαJtγeJ−evelopmentJoαJαullJ₄ellJlπtγπumWπonJ₃₂tterπeshJ γeJπmp₂₄tJoαJn₂nostru₄ture−J₂no−eJ
m₂terπ₂lsXJ2016VJgVJ]f]aW]fc[ 140

623 slu₄π−₂tπnβJtγeJwmp₂₄tJoαJqo₃₂ltJropπnβJonJtγeJzπtγπumJ—tor₂βeJ†e₄γ₂nπsmJπnJ
qonversπonYolloyπnβW ypeJÜπn₄JOxπ−eJono−esXJ2016VJaVJ[a[[W[a[g 31

622 NovelJ“lπ₂₃leJsle₄tro−esJαorJtlexπ₃leJsle₄tro₄γemπ₄₂lJsnerβyJ—tor₂βeJrevπ₄eshJ–e₄entJ“roβressJ₂n−J
qγ₂llenβesXJ2016VJdVJ[dZZbgZ 95

621 —m₂rtJsle₄tronπ₄J extπlesXJ2016VJccVJd[bZWdg 371

620
–₂−π₂llyJolπβne−J“orousJq₂r₃onJN₂notu₃eJorr₂ysJonJq₂r₃onJtπ₃ershJoJvπer₂r₄γπ₄₂lJarJq₂r₃onJ
N₂nostru₄tureJαorJvπβγW“erαorm₂n₄eJq₂p₂₄πtπveJsnerβyJ—tor₂βeXJAdvancedsFunctionalsMaterialsVJ
2016VJ]dVJaZ[]WaZ]Z

15.6 117

619 ollWqomponentJ r₂nsπentJzπtγπumWwonJp₂tterπesXJ2016VJdVJ[cZ]bgd 37

618 “tquJ₂lloyJn₂notu₃eJ₂rr₂ysJsupporte−JonJ₄₂r₃onJαπ₃erJ₄lotγJ₂sJαlexπ₃leJ₂no−esJαorJ−πre₄tJmetγ₂nolJ
αuelJ₄ellXJ2016VJd]VJgecWgfa 20

617 snγ₂n₄e−Jele₄tro₄γemπ₄₂lJperαorm₂n₄eJoαJÜn†oObYre−u₄e−Jβr₂pγeneJoxπ−eJ₄omposπtesJ₂sJ₂no−eJ
m₂terπ₂lsJαorJlπtγπumWπonJ₃₂tterπesXJ2016VJ]]]VJfafWfbb 29

616 †orpγoloβyJrepen−entJ—uper₄₂p₂₄πt₂n₄eJoαJN₂nostru₄ture−JNπqoJ]JOJbJonJur₂pγπtπ₄Jq₂r₃onJ
Nπtrπ−eXJ2016VJ]ZZVJ]agW]bd 45
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615 vπβγJsurα₂₄eJ₂re₂Jele₄tro−esJ₃yJtempl₂teWαreeJselαW₂ssem₃le−Jγπer₂r₄γπ₄₂lJporousJβol−J
₂r₄γπte₄tureXJ2016VJbe]VJfbWg 13

614 q₂r₃onJαπ₃erJ₄lotγnVO]JRpShJex₄ellentJ₃πn−erWαreeJαlexπ₃leJele₄tro−esJwπtγJultr₂γπβγJm₂ssWlo₂−πnβXJ
2016VJbVJdb]dWdba] 51

613 ur₂pγeneW₄elluloseJtπssueJ₄omposπtesJαorJγπβγJpowerJsuper₄₂p₂₄πtorsXJ2016VJcVJaaWb] 45

612 vπer₂r₄γπ₄₂lJveterostru₄turesJoαJNπqo]Obn·†oObJR·JkJNπVJqoSJ₂sJ₂nJsle₄tro−eJ†₂terπ₂lJαorJ
vπβγW“erαorm₂n₄eJ—uper₄₂p₂₄πtorsXJ2016VJ[[VJ]ce 21

611 treeWst₂n−πnβJ₂n−Jαlexπ₃leJzπ†n πObY₄₂r₃onJn₂notu₃eJ₄₂tγo−esJαorJγπβγJperαorm₂n₄eJlπtγπumJπonJ
₃₂tterπesXJ2016VJa][VJ[]ZW[]c 38

610 —m₂rtJ extπleJ—uper₄₂p₂₄πtorsJqo₂te−JwπtγJqon−u₄tπnβJ“olymersJαorJsnerβyJ—tor₂βeJopplπ₄₂tπonsXJ
2016VJbaeWbee 3

609 —uperπorJele₄tro₄γemπ₄₂lJperαorm₂n₄eJoαJ₄₂r₃onJ₄lotγJele₄tro−eW₃₂se−Jsuper₄₂p₂₄πtorsJtγrouβγJ
surα₂₄eJ₂₄tπv₂tπonJ₂n−JnπtroβenJ−opπnβXJ2016VJ]]VJ[ff[W[fgZ 24

608 rπre₄tJspπnnπnβJoαJαπ₃erJsuper₄₂p₂₄πtorXJNanoscaleVJ2016VJfVJ[][[aWe 7.7 48

607  γreeW−πmensπon₂lJnπ₄kelJnπtrπ−eJRNπaNSJn₂nosγeetshJαreeJst₂n−πnβJ₂n−Jαlexπ₃leJele₄tro−esJαorJ
lπtγπumJπonJ₃₂tterπesJ₂n−Jsuper₄₂p₂₄πtorsXJ2016VJbVJgfbbWgfbg 169

606 vy−rotγerm₂llyJβrownJNπZXeÜnZXaOJ−πre₄tlyJonJ₄₂r₃onJαπ₃erJp₂perJsu₃str₂teJ₂sJ₂nJele₄tro−eJ
m₂terπ₂lJαorJenerβyJstor₂βeJ₂pplπ₄₂tπonsXJInternationalsJournalsofsHydrogensEnergyVJ2016VJb[VJgfedWgffb 6.7 9

605 vπβγJele₄tro₄γemπ₄₂lJperαorm₂n₄esJoαJγπer₂r₄γπ₄₂lJγy−r₂nβe₂Jm₂₄ropγyll₂JlπkeJNπqoJ]JOJbJ₂n−JNπqoJ
]J—JbJ₂sJ₂no−eJm₂terπ₂lsJαorJzπWπonJ₃₂tterπesXJ2016VJfZVJaZgWa[c 24

604 tlexπ₃leJγπβγJperαorm₂n₄eJlπtγπumJπonJ₃₂tteryJele₄tro−eJ₃₂se−JonJ₂JαreeWst₂n−πnβJ πO]J
n₂no₄ryst₂lsY₄₂r₃onJ₄lotγJ₄omposπteXJ2016VJdVJacbegWacbfc 11

603 vπer₂r₄γπ₄₂lJtγreeW−πmensπon₂lJporousJ—n—]Y₄₂r₃onJ₄lotγJ₂no−eJαorJγπβγWperαorm₂n₄eJlπtγπumJπonJ
₃₂tterπesXJ2016VJ][ZVJ]bW]f 14

602 N₂nostru₄ture−Jele₄tro−eJm₂terπ₂lsJαorJlπtγπumWπonJ₂n−Jso−πumWπonJ₃₂tterπesJvπ₂Jele₄trospπnnπnβXJ
2016VJcgVJ]feWa][ 109

601  γreeW−πmensπon₂lJγπer₂r₄γπ₄₂lJ†o—]Jn₂nosγeetJ₂rr₂ysY₄₂r₃onJ₄lotγJ₂sJαlexπ₃leJele₄tro−esJαorJ
γπβγWperαorm₂n₄eJγy−roβenJevolutπonJre₂₄tπonXJ2016VJ[eeVJ[agW[b] 25

600 arJn₂noporousJÜnWObJn₂nop₂rtπ₄lesJwπtγJex₄ellentJele₄tro₄γemπ₄₂lJperαorm₂n₄esJαorJ
super₄₂p₂₄πtorsXJ2016VJ[eeVJabWaf 25

599 —yntγesπsJoαJγπer₂r₄γπ₄₂lJÜnOYÜnqo]ObJn₂nosγeetsJwπtγJmesostru₄turesJαorJlπtγπumWπonJ₂no−esXJ
2016VJdVJbacc[Wbaccc 9

598 —₂n−wπ₄γJstru₄tureJoαJβr₂pγeneWprote₄te−Jsπlπ₄onY₄₂r₃onJn₂noαπ₃ersJαorJlπtγπumWπonJ₃₂tteryJ
₂no−esXJ2016VJ][ZVJcaWdZ 57
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597 vπβγlyJtlexπ₃leJur₂pγeneY†naObJN₂no₄omposπteJ†em₃r₂neJ₂sJo−v₂n₄e−Jono−esJαorJzπWwonJ
p₂tterπesXJ2016VJ[ZVJd]]eWab 236

596 “orousJtern₂ryJ₄omplexJmet₂lJoxπ−eJn₂nop₂rtπ₄lesJ₄onverte−JαromJ₄oreYsγellJn₂nop₂rtπ₄lesXJ2016VJ
gVJggdW[ZZb 16

595 pπsmutγJsulαπ−eJn₂noαl₂kesJ₂n−Jn₂noro−sJ₂sJγπβγJperαorm₂n₄eJpγoto−ete₄torsJ₂n−J
pγotoele₄tro₄γemπ₄₂lJ₄ellsXJ2016VJd[VJc[Wce 12

594  γreeW−πmensπon₂lJ₄oreWsγellJte]OaJnJ₄₂r₃onY₄₂r₃onJ₄lotγJ₂sJ₃πn−erWαreeJ₂no−eJαorJtγeJ
γπβγWperαorm₂n₄eJlπtγπumWπonJ₃₂tterπesXJ2016VJagZVJacZWacd 55

593 qryst₂lJ−evelopmentJ₂n−J₂n₂lysπsJoαJzπn₄W₂ntπmonyJoxπ−eJsyntγesπze−J₃yJsolπ−Jst₂teJsyntγesπsJ
te₄γnπqueXJ2016VJ[]eVJ[Z[e]W[Z[eg 2

592 sle₄tro₄γemπ₄₂lJperαorm₂n₄eJoαJαulvπ₄J₂₄π−W₃₂se−Jele₄trospunJγ₂r−J₄₂r₃onJn₂noαπ₃ersJ₂sJpromπsπnβJ
₂no−esJαorJso−πumWπonJ₃₂tterπesXJ2016VJaabVJ[eZW[ef 38

591 arJÜnqo]ObJn₂nowπresn†nO]Jn₂nosγeetsJ₄oreWsγellJstru₄turesJβrownJonJ₄₂r₃onJ₄lotγJαorJ
ex₄ellentJsuper₄₂p₂₄πtorJele₄tro−esXJ2016VJb]VJ[gabaW[gabf 19

590 vπβγlyJαlexπ₃leJ πO]W₄o₂te−Jst₂πnlessJsteelJα₂₃rπ₄Jele₄tro−eJprep₂re−J₃yJlπquπ−Wpγ₂seJ−eposπtπonXJ
2016VJaaZVJ]ZbW][Z 4

589 vπβγlyJor−ere−JÜn†nOaJn₂notu₃eJ₂rr₂ysJαromJ₂Jâ��selαWs₂₄rπαπ₄π₂lâ��JÜnOJtempl₂teJ₂sJ
γπβγWperαorm₂n₄eJele₄tro−esJαorJlπtγπumJπonJ₃₂tterπesXJ2016VJbVJ[da[fW[da]a 23

588 vπer₂r₄γπ₄₂lJur₄γπnWsγ₂pe−J˛–W†nO]JonJβr₂pγeneW₄o₂te−J₄₂r₃onJmπ₄roαπ₃ershJ₂J₃πn−erWαreeJ
ele₄tro−eJαorJre₄γ₂rβe₂₃leJ₂queousJN₂â��₂πrJ₃₂tteryXJ2016VJfVJe]gbWe]gb 82

587 oJtlexπ₃leJ₂n−JWe₂r₂₃leJzπtγπumWOxyβenJp₂tteryJwπtγJ–e₄or−JsnerβyJrensπtyJ₂₄γπeve−J₃yJtγeJ
wnterl₂₄e−Jor₄γπte₄tureJπnspπre−J₃yJp₂m₃ooJ—lπpsXJ2016VJ]fVJfb[aWfb[f 114

586 †et₂lâ��orβ₂nπ₄Jαr₂meworkJ−erπve−Jqo—e]Jn₂nop₂rtπ₄lesJ₂n₄γore−JonJ₄₂r₃onJαπ₃ersJ₂sJ₃παun₄tπon₂lJ
ele₄tro₄₂t₂lystsJαorJeααπ₄πentJover₂llJw₂terJsplπttπnβXJ2016VJgVJ]]abW]]ba 185

585 —elαWst₂n−πnβJαlexπ₃leJ₄₂tγo−eJoαJV]OcJn₂no₃eltsJwπtγJγπβγJ₄y₄lπnβJst₂₃πlπtyJαorJlπtγπumWπonJ
₃₂tterπesXJ2016VJb]VJ[bcgcW[bdZZ 15

584 —yntγesπsJoαJ₄₂r₃onWen₄₂psul₂te−J₄o₃₂ltJsulαπ−eJn₂nop₂rtπ₄lesJ₂n−JtγeπrJele₄tro₄γemπ₄₂lJpropertyXJ
2016VJ]]VJ]]agW]]ba 8

583 vπβγJperαorm₂n₄eJαlexπ₃leJ−ou₃leWsπ−e−Jmπ₄roWsuper₄₂p₂₄πtorsJwπtγJ₂nJorβ₂nπ₄JβelJele₄trolyteJ
₄ont₂πnπnβJ₂Jre−oxW₂₄tπveJ₂−−πtπveXJNanoscaleVJ2016VJfVJ[cd[[W]Z 7.7 34

582 q₂r₃onJ₄lotγY₄o₃₂ltJoxπ−eJπnteβr₂te−Jele₄tro−eJ₂sJαlexπ₃leJ₄₂tγo−eJoαJ₂lk₂lπneJ₃₂tterπesXJ2016VJa[VJbg]Wbgd 2
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n₂nop₂rtπ₄lesJwπtγJenγ₂n₄e−JlπtγπumJstor₂βeJpropertπesXJ2017VJb[VJdgeaWdged 16
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437 t₂₄πleJtempl₂teWαreeJoneWpotJα₂₃rπ₄₂tπonJoαJÜnqo]ObJn₂nospγeresJαorJ₂−v₂n₄e−JlπtγπumJstor₂βeJ
₄₂p₂₃πlπtyXJ2017VJ]aVJaa]aWaa]f 2

436 —πβnπαπ₄₂ntlyJenγ₂n₄e−Jele₄tro₄γemπ₄₂lJperαorm₂n₄eJoαJ₂JÜnqo]ObJ₂no−eJπnJ₂J₄₂r₃on₂teJ₃₂se−J
ele₄trolyteJwπtγJαluoroetγyleneJ₄₂r₃on₂teXJ2017VJeVJ[fbg[W[fbgg 7
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435 tlexπ₃leJ₂no−esJwπtγJ₄₂r₃onπze−J₄ottonJ₄overe−J₃yJβr₂pγeneY—nOJ]JαorJ₂−v₂n₄e−JlπtγπumWπonJ
₃₂tterπesXJ2017VJegbVJ[cW]] 14
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γπβγWr₂teJ₂no−eJαorJαlexπ₃leJzπWπonJ₃₂tterπesXJ2017VJcVJfcccWfcdc 35
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431 Ultr₂Wαlexπ₃leJlπtγπumJπonJ₃₂tterπesJα₂₃rπ₄₂te−J₃yJele₄tro−eposπtπonJ₂n−Jsolvotγerm₂lJsyntγesπsXJ
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VJa]VJ[aZW[cd 56
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420 vπer₂r₄γπ₄₂lJ“orousJ enÜnqo]ObJN₂noαπ₃ersJrerπve−JαromJ en†et₂lWOrβ₂nπ₄Jtr₂meworksJαorJ
—uperπorJzπtγπumJ—tor₂βeJq₂p₂₃πlπtyXJAdvancedsFunctionalsMaterialsVJ2017VJ]eVJ[dZbgb[ 15.6 66

419 qoreWsγellJstru₄ture−JÜn—WqJn₂nop₂rtπ₄lesJwπtγJenγ₂n₄e−Jele₄tro₄γemπ₄₂lJpropertπesJαorJ
γπβγWperαorm₂n₄eJlπtγπumWπonJ₃₂tteryJ₂no−esXJ2017VJ]]cVJ[]gW[ad 54
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—tor₂βeJrevπ₄esXJ2017VJeVJ[eZZf]d 109
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403 NπtroβenW−ope−J₄₂r₃onJp₂perJwπtγJarJporousJstru₄tureJ₂sJ₂Jαlexπ₃leJαreeWst₂n−πnβJ₂no−eJαorJ
lπtγπumWπonJ₃₂tterπesXJ2017VJeVJeedg 26

402 wmprove−Jαlexπ₃leJzπWπonJγy₃rπ−J₄₂p₂₄πtorshJ e₄γnπquesJαorJsuperπorJst₂₃πlπtyXJ2017VJ[ZVJbbbfWbbcd 20

401 NewJπnsπβγtsJ₂n−Jperspe₄tπvesJπntoJ₃πoloβπ₄₂lJm₂terπ₂lsJαorJαlexπ₃leJele₄tronπ₄sXJ2017VJbdVJdedbWdf[c 245

400 “orousWNπ₄kelW—₄₂ααol−e−J πnWontπmonyJono−esJwπtγJsnγ₂n₄e−Jsle₄tro₄γemπ₄₂lJ“ropertπesJαorJ
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399 NπtroβenW“l₂sm₂Wo₄tπv₂te−Jvπer₂r₄γπ₄₂lJNπ₄kelJNπtrπ−eJN₂no₄or₂lsJαorJsnerβyJopplπ₄₂tπonsXJ2017VJ
[aVJ[dZb]dc 42

398 “seu−oWsolπ−WsolutπonJquqo]ObYqJn₂noαπ₃ersJ₂sJex₄ellentJ₂no−esJαorJlπtγπumJπonJ₃₂tterπesXJ2017VJ
]beVJdg]WeZZ 32

397 t₂₄πleJ₂n−J—₄₂l₂₃leJ—yntγesπsJoαJÜnVOROvS´•]vOJ†π₄roαlowersJ₂sJ₂JvπβγW“erαorm₂n₄eJono−eJαorJ
zπtγπumWwonJp₂tterπesXJ2017VJgVJ]eeZeW]ee[b 36

396 pπoWπnspπre−Jπnterlo₄kπnβJr₂n−omJaWrJstru₄turesJαorJt₂₄tπleJ₂n−Jtγerm₂lJsensπnβXJ2017VJeVJcfab 11

395 †esoporousJ†nOYqWNJN₂nostru₄turesJrerπve−JαromJ₂J†et₂lWOrβ₂nπ₄Jtr₂meworkJ₂sJ
vπβγW“erαorm₂n₄eJono−eJαorJzπtγπumWwonJp₂tteryXJ2017VJcdVJggddWgge] 45

394 †ultπWsγelle−Jteqo]ObJγollowJporousJmπ₄rospγeresYqqtsJm₂βnetπ₄Jγy₃rπ−J₂n−JπtsJ−u₂lWαun₄tπon₂lJ
₄₂t₂lytπ₄Jperαorm₂n₄eXJ2017VJaaZVJeg]WfZa 22

393 oJtγreeW−πmensπon₂lJsurα₂₄eJmo−παπe−J₄₂r₃onJ₄lotγJ−esπβne−J₂sJαlexπ₃leJ₄urrentJ₄olle₄torJαorJ
γπβγWperαorm₂n₄eJlπtγπumJ₂n−Jso−πumJ₃₂tterπesXJ2017VJe]dVJfaeWfbc 16

392 oJrevπewJoαJαlexπ₃leJlπtγπumWsulαurJ₂n−J₂n₂loβousJ₂lk₂lπJmet₂lW₄γ₂l₄oβenJre₄γ₂rβe₂₃leJ₃₂tterπesXJ
2017VJbdVJc]aeWc]ff 461

391 N₂â��†nâ��OnqJyolkâ��sγellJn₂noro−sJ₂sJ₂nJultr₂γπβγJele₄tro₄γemπ₄₂lJperαorm₂n₄eJ₂no−eJαorJlπtγπumJ
πonJ₃₂tterπesXJ2017VJcVJ[fcZgW[fc[e 18

390  γeJn₂nos₄₂leJ₄πr₄uπtryJoαJ₃₂tteryJele₄tro−esXJ2017VJacfVJ 184

389 †o—eJN₂nosγeetJorr₂yJwπtγJz₂yere−J†o—Jveterostru₄turesJαorJ—uperπorJvy−roβenJsvolutπonJ₂n−J
zπtγπumJ—tor₂βeJ“erαorm₂n₄eXJ2017VJgVJbbccZWbbccg 73

388 teNπ]—bJ”rsJnqJ₄omposπtesJ₂sJ₂JγπβγJ₄₂p₂₄πtyJ₂n−JlonβJlπαeJ₂no−eJm₂terπ₂lJαorJlπtγπumJπonJ₃₂tteryJ
₂n−JexJsπtuJπnvestπβ₂tπonJoαJele₄tro₄γemπ₄₂lJme₄γ₂nπsmXJ2017VJ]cfVJ[[eaW[[f[ 6

387 oJαlexπ₃leJ—₃OY₄₂r₃onJ₄lotγJ₄omposπteJ₂sJ₂JαreeWst₂n−πnβJγπβγJperαorm₂n₄eJ₂no−eJαorJso−πumJπonJ
₃₂tterπesXJ2017VJcaVJ[a[dcW[a[de 48

386 Ün]ueObJn₂noro−sJβrownJonJ₄₂r₃onJ₄lotγJ₂sJγπβγJperαorm₂n₄eJαlexπ₃leJlπtγπumWπonJ₃₂tteryJ₂no−esXJ
2017VJeVJc[fZeWc[f[a 31
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375 treeWst₂n−πnβJγy₃rπ−JαπlmJoαJlessJ−eαe₄tπveJβr₂pγeneJ₄o₂te−JwπtγJmesoporousJ πOJ]JαorJlπtγπumJπonJ
₃₂tterπesJwπtγJα₂stJ₄γ₂rβπnβY−πs₄γ₂rβπnβJ₄₂p₂₃πlπtπesXJ2017VJbVJZ[cZ[[ 13

374 —yntγesπsJ₂n−Jele₄tro₄γemπ₄₂lJpropertπesJoαJÜn†n]ObJmπ₄rospγeresJαorJlπtγπumWπonJ₃₂tteryJ
₂pplπ₄₂tπonXJ2017VJdgZVJe]Weg 28

373 †₂nβ₂neseJqo₃₂ltJOxπ−eJR†nqo]ObSJvollowJ—pγeresJ₂sJvπβγJq₂p₂₄πtyJono−eJ†₂terπ₂lsJαorJ
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157 —yntγesπsJoαJporousJÜnqo]ObJmπ₄roW₄u₃eJwπtγJl₂rβeJt₂pJ−ensπtyJ₂n−JπtsJ₂pplπ₄₂tπonJπnJ₂no−eJαorJ
lπtγπumWπonJ₃₂tteryXJ2020VJf][VJ[ca]fg 7

156 pπn₂ryJzπn₄W₄o₃₂ltJmet₂lWorβ₂nπ₄Jαr₂meworkJ−erπve−JmesoporousJÜnqoOnNqJpolyγe−ronJ₂sJ₂J
γπβγWperαorm₂n₄eJlπtγπumWπonJ₃₂tteryJ₂no−eXJ2020VJbgVJ[b]aeW[b]b] 19

155 Ultr₂lπβγtJ₂n−JαπreWextπnβuπsγπnβJ₄urrentJ₄olle₄torsJαorJγπβγWenerβyJ₂n−JγπβγWs₂αetyJlπtγπumWπonJ
₃₂tterπesXJ2020VJcVJefdWega 63

154  emper₂tureWπn−u₄e−Jmπ₄rostru₄tureJoptπmπz₂tπonJoαJqoaObJαorJtγeJ₂₄γπevementJoαJ₂J
γπβγW₂re₂lW₄₂p₂₄πtyJ₄₂r₃onJ₄lotγW₃₂se−JlπtγπumJπonJ₃₂tteryJ₂no−eXJ2020VJ]]VJ[ZZbbd 13

153 –e₄entJproβressJπnJele₄tro−eJ₂n−Jele₄trolyteJm₂terπ₂lsJαorJαlexπ₃leJso−πumWπonJ₃₂tterπesXJ2020VJfVJ]]cZeW]]cba 23

152 pπomπmetπ₄J†esoporousJqo₃₂ltJterrπteYq₂r₃onJN₂noαl₂keJvelπ₄esJαorJtreest₂n−πnβJzπtγπumWwonJ
p₂tteryJono−esXJ2020VJcVJf]ZeWf][e 4

151  γeJq₂r₃onWqo₂te−JÜnqo]ObJN₂nowπreJorr₂ysJ“yrolyze−JαromJ“VoJαorJsnγ₂n₄πnβJzπtγπumJ—tor₂βeJ
q₂p₂₄πtyXJ2020VJfVJ[cZ[ 2

150 —yntγesπsJ₂n−Jele₄tro₄γemπ₄₂lJpropertπesJoαJ₄₂l₄πumJ₄o₃₂lt₂teJ₂sJnovelJ₂no−eJm₂terπ₂lXJ2020VJa[VJ[dZ]ZW[dZ]d1

149 –e−JpγospγorusJ−e₄or₂te−Jele₄trospunJ₄₂r₃onJ₂no−esJαorJγπβγJeααπ₄πen₄yJlπtγπumJπonJ₃₂tterπesXJ
2020VJ[ZVJ[a]aa 8

148 q₂t₂lytπ₄J₂n−Jru₂lWqon−u₄tπveJ†₂trπxJ–eβul₂tπnβJtγeJyπnetπ₄Jpeγ₂vπorsJoαJ“olysulαπ−esJπnJtlexπ₃leJ
zπâ��—Jp₂tterπesXJ2020VJ[ZVJ]ZZ[dfa 28
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147 †esoporousJÜnqo]ObJn₂nowπreJ₂rr₂ysJwπtγJoxyβenJv₂₄₂n₄πesJ₂n−JNW−op₂ntsJαorJsπβnπαπ₄₂ntJ
πmprovementJoαJnonWenzym₂tπ₄Jβlu₄oseJ−ete₄tπonXJ2020VJfefVJ[[bcfc 5

146 tlexπ₃leJ₂n−J—tret₄γ₂₃leJ†π₄ro₃₂tterπesJαorJWe₂r₂₃leJ e₄γnoloβπesXJ2020VJcVJ]ZZZb[] 10

145 onJele₄trolyteWpγo₃π₄J₄₂r₃onJn₂notu₃eJ₄urrentJ₄olle₄torJαorJγπβγWvolt₂βeJαol−₂₃leJlπtγπumWπonJ
₃₂tterπesXJ2020VJfVJ[gbbbW[gbca 7

144 q₂r₃onylJtun₄tπon₂lJuroupJ†o−παπe−J†et₂lâ��Orβ₂nπ₄Jqoor−πn₂tπonJ“olymerJwπtγJwmprove−J
zπtγπumW—tor₂βeJ“erαorm₂n₄eXJACSsAppliedsEnergysMaterialsVJ2020VJaVJ[[aefW[[afe 6.1 7

143 VelourJt₂₃rπ₄J₂sJ₂nJwsl₂n−Wprπ−βeJor₄γπte₄tur₂lJresπβnJαorJ—tret₄γ₂₃leJ extπleWp₂se−JzπtγπumWπonJ
p₂tteryJsle₄tro−esXJ2020VJ[]VJc[degWc[dfe 8

142 resπβnJoαJqu₂−rupleWl₂yere−Jmet₂lJoxπ−esYnπtroβenVJoxyβenW−ope−J₄₂r₃onJn₂notu₃eJ₂rr₂ysJ₂sJ
₃πn−erWαreeJele₄tro−esJαorJαlexπ₃leJlπtγπumWπonJ₃₂tterπesXJ2020VJadaVJ[ae]Z[ 3

141 “orousJαlowerWlπkeJÜnqo]ObJ₂n−JÜnqo]ObnqJ₄omposπtehJ₂Jα₂₄πleJ₄ontroll₂₃leJsyntγesπsJ₂n−J
enγ₂n₄e−Jele₄tro₄γemπ₄₂lJperαorm₂n₄eXJ2020VJ]dVJbbegWbbfe 3

140
N₂noenβπneerπnβJqonstru₄tπonJoαJqu]OJN₂nowπreJorr₂ysJsn₄₂psul₂te−JwπtγJβWqaNbJ₂sJarJ—p₂tπ₂lJ
–etπ₄ul₂tπonJollW—olπ−W—t₂teJrπre₄tJÜW—₄γemeJ“γoto₄₂t₂lystsJαorJ“γoto₄₂t₂lytπ₄J–e−u₄tπonJoαJq₂r₃onJ
rπoxπ−eXJ2020VJ[ZVJdadeWdaed

61

139 tlexπ₃leJp₂tterπesXJ2020VJb[WdZ

138 qo₂tπnβJoαJtγeJNπ†oObJn₂nosγeetsJonJ−πααerentWmorpγoloβyJÜnqo]ObJn₂no₂rr₂ysJonJNπJαo₂mJ₂n−J
tγeπrJ₂pplπ₄₂tπonJπnJ₃₂tteryWsuper₄₂p₂₄πtorJγy₃rπ−J−evπ₄esXJJournalsofsEnergysStorageVJ2020VJ]gVJ[Z[[gc 7.8 15

137 †ossWlπkeJnπ₄kelW₄o₃₂ltJpγospγπ−eJn₂nostru₄turesJαorJγπβγlyJαlexπ₃leJ₂llWsolπ−Wst₂teJγy₃rπ−J
super₄₂p₂₄πtorsJwπtγJex₄ellentJele₄tro₄γemπ₄₂lJperαorm₂n₄esXJ2020VJ]ZVJ[ZZe[a 17

136 —₄₂l₂₃leJqonstru₄tπonJoαJvollowJ†ultπsγellJqoaObJwπtγJ†πtπβ₂te−Jwnterα₂₄eJ–e₄onstru₄tπonJαorJ
sααπ₄πentJzπtγπumJ—tor₂βeXJ2020VJeVJ]ZZZdde 12

135 Nπqo]—bW₃₂se−Jn₂no₄omposπtesJαorJenerβyJstor₂βeJπnJsuper₄₂p₂₄πtorsJ₂n−J₃₂tterπesXJ2020VJaaVJ[ZZfgb 81

134 —oαtJ†₂terπ₂lsJαorJWe₂r₂₃leYtlexπ₃leJsle₄tro₄γemπ₄₂lJsnerβyJqonversπonVJ—tor₂βeVJ₂n−JpπosensorJ
revπ₄esXJ2020VJ[aVJ 16

133 treeW—t₂n−πnβJqryst₂llπnenomorpγousJqoreW—γellJN₂no₂rr₂ysJαorJsααπ₄πentJsnerβyJ—tor₂βeXJ2020VJ
[dVJe]ZZZZbZ 8

132 —elαWsupporte−Jm₂terπ₂lsJαorJ₃₂tteryJte₄γnoloβyWoJrevπewXJ2020VJfa[VJ[cbfbb 5

131 —pπnelJÜπn₄Jqo₃₂ltJOxπ−eJRÜnqoOSJ“orousJN₂noro−sJ₂sJ₂Jq₂tγo−eJ†₂terπ₂lJαorJvπβγlyJrur₂₃leJzπWqOJ
p₂tterπesXJ2020VJ[]VJ[eacaW[eada 18

130 N₂tureWπnspπre−Jele₄tro₄₂t₂lystsJ₂n−J−evπ₄esJαorJenerβyJ₄onversπonXJ2020VJbgVJa[ZeWa[b[ 49
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129 ]rJ—πlπ₄onJN₂nosγeetsYq₂r₃onJqomposπtesJp₂se−Jtol−₂₃leJono−eJsle₄tro−eJαorJzπtγπumWwonJ
p₂tterπesXJ2020VJ[deVJZ]Zccd 6

128 NovelJ—kutteru−πteJqo“JWp₂se−Josymmetrπ₄J—uper₄₂p₂₄πtorJwπtγJ—uperJvπβγJsnerβyJrensπtyXJ2020VJ
[dVJe]ZZZ[fZ 32

127
N₂noJspπnelJ₄o₃₂ltπtesJ₂n−JtγeπrJ₄₂t₂lytπ₄J₂n−Jele₄tro₄γemπ₄₂lJpropertπeshJα₂₄πleJsyntγesπsJoαJmet₂lJ
RqoVJNπVJ₂n−JÜnSJ₂n−Jmπxe−Jmet₂lJRqoâ��NπJ₂n−Jqoâ��ÜnSJ₄omplexesJoαJ—₄γπααJ₃₂sesJprep₂re−JαromJ
˛–Wketoβlut₂rπ₄J₂₄π−J₂n−JetγylJ₄₂r₃₂z₂teXJ2020VJbbVJ[]e]gW[]ebZ

9

126 †e₄γ₂nπ₄₂lJ–uptureWp₂se−Jontπ₃₂₄terπ₂lJ₂n−JqellWqomp₂tπ₃leJÜnOY—πOJN₂nowπreJ—tru₄turesJ
torme−J₃yJpottomWUpJoppro₂₄γesXJ2020VJ[[VJ 8

125 sααπ₄πentJz₂serWwn−u₄e−Jqonstru₄tπonJoαJOxyβenWV₂₄₂n₄yJo₃un−₂ntJN₂noWÜnqoJOJY“orousJ–e−u₄e−J
ur₂pγeneJOxπ−eJvy₃rπ−sJtow₂r−Jsx₄eptπon₂lJq₂p₂₄πtπveJzπtγπumJ—tor₂βeXJ2020VJ[dVJe]ZZ[c]d 26

124 sm₃e−−e−JÜnOJn₂nop₂rtπ₄lesJπnJNW−ope−J₄₂r₃onJn₂nopl₂teJ₂rr₂ysJβrownJonJNW−ope−J₄₂r₃onJp₂perJ
₂sJlowW₄ostJ₂n−JlπβγtweπβγtJele₄tro−esJαorJγπβγWperαorm₂n₄eJlπtγπumJstor₂βeXJ2020VJbdVJ[eedeW[eeec 4

123  γreeWrπmensπon₂lJÜn†n]ObJN₂nop₂rtπ₄lesYq₂r₃onJqlotγJono−esJαorJvπβγW“erαorm₂n₄eJtlexπ₃leJ
zπtγπumWwonJp₂tterπesXJ2020VJcVJ]ae]W]aef 5

122 wnJ—πtuJsnβπneerπnβJoαJtγeJqoreW—γellJoβnquJ—tru₄tureJonJ“orousJN₂nowπreJorr₂ysJαorJvπβγJsnerβyJ
₂n−J—t₂₃leJoqueousJoβWpπJp₂tterπesXJ2020VJ[]VJ[Zaa]W[ZabZ 4

121 qonstru₄tπonJoαJÜnqo]ObJn₂nowπreJ₂rr₂ysJarJ₃πn−erWαreeJele₄tro−eJwπtγJγπβγlyJ₄₂t₂lytπ₄J₂₄tπvπtyJ
tow₂r−sJβlu₄oseJoxπ−₂tπonXJ2020VJ]fbVJ[][][b 6

120 —yntγesπsJoαJporousJÜnxqoaWxObJγollowJn₂no₃oxesJ−erπve−JαromJmet₂lWorβ₂nπ₄Jαr₂meworksJαorJ
lπtγπumJ₂n−Jso−πumJstor₂βeXJ2020VJaacVJ[acdgb 12

119 vπβγlyJreversπ₃leJlπtγπumJstor₂βeJπnJ₂J₄onversπonWtypeJÜnqo]ObJ₂no−eJpromote−J₃yJNπql]â��xtxJ
γy−r₂teXJ2020VJfVJ]acdW]ada 8

118 vπer₂r₄γπ₄₂llyJγollowJstru₄ture−JNπqo—nNπ—JαorJγπβγWperαorm₂n₄eJαlexπ₃leJγy₃rπ−Jsuper₄₂p₂₄πtorsXJ
NanoscaleVJ2020VJ[]VJbdfdWbdgb 7.7 46

117 oJγπβγWperαorm₂n₄eJele₄tro−eJ₃₂se−JonJtγeJÜnqo]Obnqo†oObJ₄oreWsγellJn₂nosγeetJ₂rr₂ysJonJ
nπ₄kelJαo₂mJ₂n−JtγeπrJ₂pplπ₄₂tπonJπnJ₃₂tteryWsuper₄₂p₂₄πtorJγy₃rπ−J−evπ₄eXJ2020VJabeVJ[ad]ef 10

116 wnteβr₂tπnβJγπer₂r₄γπ₄₂lJporousJn₂nosγeetsJπnJtγeJ−esπβnJoαJ₄₂r₃onJ₄lotγW₃₂se−Js₂n−wπ₄γe−JsulαurJ
₄₂tγo−esJtoJ₂₄γπeveJγπβγJ₂re₂lJ₄₂p₂₄πtyJπnJlπtγπumJsulαurJ₃₂tterπesXJ2020VJbVJa]gaWa]gg 3

115 vollowWstru₄tureJenβπneerπnβJoαJ₂Jsπlπ₄onW₄₂r₃onJ₂no−eJαorJultr₂Wst₂₃leJlπtγπumWπonJ₃₂tterπesXJ2020VJ
bgVJcddgWcded 13

114 treeWtormJ₂n−Jreαorm₂₃leJsnerβyJ—tor₂βeJ₂sJ₂JtorerunnerJtoJNextWuener₂tπonJ—m₂rtJsle₄tronπ₄sXJ
2020VJ[[VJ 6

113 arJγπβγlyJorπente−Jmet₂lJαo₂mhJ₂J₄ompetπtπveJselαWsupportπnβJ₂no−eJαorJγπβγWperαorm₂n₄eJ
lπtγπumWπonJ₃₂tterπesXJ2020VJccVJ[[bd]W[[bed 2

112 –e₄entJo−v₂n₄esJπnJ]rW†o—]J₂n−JπtsJqomposπteJN₂nostru₄turesJαorJ—uper₄₂p₂₄πtorJsle₄tro−eJ
opplπ₄₂tπonXJ2020VJabVJdccfWdcge 63
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111 o−v₂n₄e−J†₂trπxesJαorJpπn−erWtreeJN₂nostru₄ture−Jsle₄tro−esJπnJzπtγπumWwonJp₂tterπesXJ2020VJa]VJe[gZfbbc 61

110 vπβγlyW—₂αeJ₂n−JUltr₂W—t₂₃leJollWtlexπ₃leJuelJ“olymerJzπtγπumJwonJp₂tterπesJoπmπnβJαorJ—₄₂l₂₃leJ
opplπ₄₂tπonsXJ2020VJ[ZVJ[gZb]f[ 28

109 “omeβr₂n₂teW—tru₄ture−JÜn†n]ObJ†π₄rospγeresJαorJzonβJqy₄leJzπαeJzπtγπumJwonJono−eJ₂n−J
slu₄π−₂tπonJoαJwtsJqonversπonJ†e₄γ₂nπsmXJ2020VJ[deVJZdZcZe 2

108 vπer₂r₄γπ₄₂lJmesoporousJn₂noαlowersJoαJÜn]VObJαorJγπβγJ₄₂p₂₄πtyJ₂no−eJπnJlπtγπumJπonJ₃₂tterπesXJ
2021VJ[]aVJ[Zccbg 10

107 —uperπorJlπtγπumWπonJstor₂βeJperαorm₂n₄eJoαJγπer₂r₄γπ₄₂lJtπnJ−πsulαπ−eJ₂n−J₄₂r₃onJn₂notu₃eW₄₂r₃onJ
₄lotγJ₄omposπtesXJ2021VJbf]VJ]]fg]a 10

106 †o−παπe−Jsw—oJsyntγesπsJoαJNπol]ObY†WqN J₄omposπteJmesoporousJαreeWst₂n−πnβJαπlmJ₂sJ₂J
potentπ₂lJele₄tro₄γemπ₄₂lJ₄₂p₂₄πtorJm₂terπ₂lXJ2021VJfcdVJ[cfZ[g 2

105 NovelJteW₃₂se−Jmet₂lWorβ₂nπ₄J₄lusterW−erπve−JπronJoxπ−esY—VNJ−u₂lW−ope−J₄₂r₃onJγy₃rπ−sJαorJ
γπβγWperαorm₂n₄eJlπtγπumJstor₂βeXJNanoscaleVJ2021VJ[aVJe[dWe]a 7.7 5

104 sle₄trospπnnπnβJα₂₃rπ₄₂tπonJoαJαlexπ₃leVJαol−₂₃leVJ₂n−Jtwπst₂₃leJ—₃]—aY πO]YqJn₂noαπ₃erJ₂no−eJαorJ
lπtγπumJπonJ₃₂tterπesXJ2021VJb[aVJ[]ebZZ 13

103 [rJ—pπnelJor₄γπte₄turesJvπ₂Jsle₄trospπnnπnβJαorJ—uper₄₂p₂₄πtorsXJ2021VJ[ggW]][

102 vπβγWperαorm₂n₄eJ₂mmonπ₂Jαπx₂tπonJele₄tro₄₂t₂lyze−J₃yJ–e—]Jn₂nosγeetJ₂rr₂yXJ2021VJbcVJ[[bceW[[bdZ 1

101 ue“YN₃·JR·k—VJ—eSJN₂noWveterostru₄tureshJ“romπsπnβJwsotropπ₄Jtlexπ₃leJono−esJαorJzπtγπumWwonJ
p₂tterπesJwπtγJvπβγJzπtγπumJ—tor₂βeJq₂p₂₄πtyXJ2021VJdVJ]gcdW]gdc 1

100 wmp₂₄tJoαJtγeJ r₂nsπtπonJ†et₂lJrop₂ntJπnJÜπn₄JOxπ−eJzπtγπumWwonJono−esJonJtγeJ—olπ−Jsle₄trolyteJ
wnterpγ₂seJtorm₂tπonXXJ2021VJcVJe]ZZ[Z][ 9

99 wnterα₂₄π₂lJresπβnJ₂n−Jossem₃lyJαorJtlexπ₃leJsnerβyJsle₄tro−esJwπtγJvπβγlyJsααπ₄πentJsnerβyJ
v₂rvestπnβVJqonversπonVJ₂n−J—tor₂βeXJ2021VJ[[VJ]ZZ]gdg 7

98 “₂tγw₂ysJoαJrevelopπnβJvπβγWsnerβyWrensπtyJtlexπ₃leJzπtγπumJp₂tterπesXJ2021VJaaVJe]ZZbb[g 30

97 qryst₂llπneJ†ultπW†et₂llπ₄Jqompoun−sJ₂sJvostJ†₂terπ₂lsJπnJq₂tγo−eJαorJzπtγπumW—ulαurJp₂tterπesXJ
2021VJ[eVJe]ZZcaa] 7

96 o−v₂n₄e−J rπWz₂yerJq₂r₃onJ†₂trπ₄esJwπtγJˇ�Wˇ�J—t₂₄kπnβJwnter₂₄tπonJαorJpπn−erWtreeJzπtγπumWwonJ
—tor₂βeXJ2021VJ[aVJ[dc[dW[dc]e 6

95 tlexπ₃leJqellshJ†₂terπ₂lsJ₂n−Jt₂₃rπ₄₂tπonJ e₄γnoloβπesXJ2021VJgcW[bc

94 t₂₄πleJsyntγesπsJ₂n−Jele₄tro₄γemπ₄₂lJperαorm₂n₄eJoαJ₂J₄opperW−ope−J₂no−eJm₂terπ₂lJ
quZXcNπZXcqo]ObJαorJlπtγπumWπonJ₃₂tterπesXJ2021VJ]eVJ]fZaW]f[] 1
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93 tun₄tπon₂lJwonJuelshJVers₂tπleJsle₄trolyteJ“l₂tαormsJαorJsle₄tro₄γemπ₄₂lJopplπ₄₂tπonsâ� XJ2021VJaaVJ]dfaW]eZc 21

92 wnorβ₂nπ₄Jsle₄tro−esJαorJtlexπ₃leJ—uper₄₂p₂₄πtorXJ2021VJ]daW]ec 1

91 †ultπ₄omponentJ₂r₄γπte₄ture−J₃₂tteryWtypeJαlexπ₃leJy₂rnsJαorJγπβγWperαorm₂n₄eJwe₂r₂₃leJ
super₄₂p₂tterπesXJ2021VJb[[VJ[]fbeg 10

90 N₂nostru₄ture−J₂rr₂ysJαorJmet₂lâ��πonJ₃₂tteryJ₂n−Jmet₂lâ��₂πrJ₃₂tteryJ₂pplπ₄₂tπonsXJ2021VJbgaVJ]]ge]] 8

89  un₂₃leJele₄tronπ₄JpropertπesJoαJαreeWst₂n−πnβJteW−ope−Ju₂NJn₂nowπresJ₂sJγπβγW₄₂p₂₄πtyJ₂no−eJoαJ
lπtγπumWπonJ₃₂tterπesXJ2021VJ[bVJ[Za[d[ 5

88 snβπneerπnβJβr₂pγπteJmπ₄roαπ₃erW₃₂se−Jtγπ₄kJele₄tro−esJ₂sJ₂no−eJm₂terπ₂lJαorJlπtγπumJπonJ₃₂tterπesXJ
2021VJ[]fVJ[Zfd[[ 0
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13 sxperπment₂lJ₂n−J₂n₂lytπ₄₂lJπnvestπβ₂tπonJoαJtγeJpotentπ₂lJoαJ₄₂r₃onJαπ₃resJαorJuseJπnJ
multπαun₄tπon₂lJ₃₂tterπesXJ 0

12 †πxe−Jtr₂nsπtπon₂lJmet₂lJoxπ−eJoαJ†nteJ]JOJbJsyntγesπze−J₃yJsolutπonJ₄om₃ustπonJmetγo−J₂n−JtγeπrJ
ele₄tro₄γemπ₄₂lJ₂pplπ₄₂tπonsXJ 0

11 vπβγWr₂teJperαorm₂n₄eJoαJ₃πn−erWαreeJzπte“ObJ₄₂tγo−eJprep₂re−J₃yJusπnβJv₂rπousJtypesJoαJ
₄on−u₄tπveJ₄₂r₃onsXJ2022VJg]eVJ[[dgdd 0

10 onJovervπewJoαJmet₂lW₂πrJ₃₂tterπesVJ₄urrentJproβressVJ₂n−JαutureJperspe₄tπvesXJ2022VJcdVJ[ZdZec 0

9 o−v₂n₄esJπnJsolπ−Wst₂teJαπ₃erJ₃₂tterπesJαorJwe₂r₂₃leJ₃πoele₄tronπ₄sXJ2022VJ]dVJ[Z[Zb] 3

8 †₂terπ₂lJqγoπ₄eJ₂n−J—tru₄tureJresπβnJoαJtlexπ₃leJp₂tteryJsle₄tro−eXJ]]Zbfec 0

7 p₂m₃ooJm₂tWπnspπre−Jπnterlo₄kπnβJ₄omp₂₄tJtextπleJele₄tro−esJαorJγπβγWenerβyW−ensπtyJαlexπ₃leJ
lπtγπumWπonJαullJ₃₂tterπesXJ2023VJccVJaffWagd 0

6 –e₄entJproβressJπnJtγeJα₂₃rπ₄₂tπonJoαJn₂nostru₄ture−Jzπn₄W₃₂se−Jtern₂ryJmet₂lJoxπ−esJαorJ
γπβγWperαorm₂n₄eJlπtγπumWπonJ₃₂tterπesXJ 0

5 †esoporousJ“olyv₂lentJNπW†nWqoWOJqomposπteJN₂nowπreJorr₂ysJtow₂r−sJwnteβr₂te−Jono−esJ
poostπnβJvπβγWpropertπesJzπtγπumJ—tor₂βeXJ 0

4  woWrπmensπon₂lJUltr₂tγπnJqeVObJN₂nozymehJt₂₃rπ₄₂te−JtγrouβγJNonWOxπ−π₄J†₂terπ₂lXJ 0
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3 q₂r₃onWJ₂n−Jtr₂nsπtπonJmet₂lW₃₂se−Jm₂trπxesJ₂sJselαWsupportπveJ₂no−esJαorJγπβγJ₂re₂lJ₄₂p₂₄πtyJ
lπtγπumJπonJ₃₂tterπesXJ2023VJagVJ[Z[]dZ 0

2 —tu−yJonJsle₄tro₄γemπ₄₂lJ“ropertπesJoαJq₂r₃onJ—u₃mπ₄ronJtπ₃ersJzo₂−e−JwπtγJqo₃₂ltWterroJolloyJ
₂n−Jqompoun−sXJ2023VJ[aVJ]f] 2

1 tlexπ₃leJp₂tteryJtun−₂ment₂lsXJ2023VJ]ccW]eZ 0
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