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281 “hγHγffγαtHofHsilvγrHonHthγH₄αiβiαHfγrriαHsulf₄tγHlγ₄αhingHofHprim₄ryHαoppγrHsulfiβγsHunβγrHrγαyαlγH
solutionHαonβitionsHo−sγrvγβHinHhγ₄pHlγ₄αhingVH}₄rtH[fH’urf₄αγHαh₄r₄αtγriz₄tionVH2019THYd[THY[XUY]Y 2
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280 ’ilvγrHz₄nowirγU“γmpl₄tγβHyolγαul₄rHz₄nop₄ttγrningH₄nβHz₄nop₄rtiαlγHmssγm−lyHforH
’urf₄αγUqnh₄nαγβHR₄m₄nH’α₄ttγringVHChemistry - A European JournalTH2019THZaTHYXabYUYXaba 4.8 9

279 ’ilvγrUn₄sγβH}l₄smoniαHz₄nop₄rtiαlγsHforH₄nβH“hγirH”sγHinHniosγnsingVH2019THeTH 135

278 untroβuαtionHofHαoppγrHionsHtoHrγgul₄tγHsilvγrHn₄nostruαturγsH−yHg₄lv₄niαHβispl₄αγmγntHrγ₄αtionVH
2019THbTHXeaXX[ 3

277 xightUxikγHsroupH–γloαitiγsH₄nβHxongHxifγtimγsHforHxγ₄kyH’urf₄αγH}l₄smonH}ol₄ritonsHinHzo−lγH
yγt₄lHz₄nostripγsVH2019THYZ[THYacZeUYac[c 4

276 —{[Hn₄noαu−γsHforHphotoγlγαtroαhγmiα₄lHw₄tγrUsplittingH₄ppliα₄tionsVH2019THY[]THY]eUYab 15

275 yγt₄lHn₄nowirγHnγtworksfHRγαγntH₄βv₄nαγsH₄nβHαh₄llγngγsHforHnγwHgγnγr₄tionHphotovolt₄iαsVH2019
THY[THYaZUYda 19

274 ’ynthγsisH₄nβHαh₄r₄αtγriz₄tionHofH₄nH₄ntimiαro−i₄lHtγxtilγH−yHhγx₄gonHsilvγrHn₄nop₄rtiαlγsHwithH₄H
nγwHα₄ppingH₄gγntHvi₄HthγHpolyolHproαγssVH2019THdeTHaY[XUaY][ 3

273 ’ynthγsisHofHyγt₄lliαHz₄noαryst₄lsfHrromHzo−lγHyγt₄lsHtoHn₄sγHyγt₄lsVH2019THYZTH 11

272 ’ynthγsisHofHmg[’nH’u−miαromγtγrH}₄rtiαlγsHvi₄H₄nHmβ₄ptγβH}olyolH}roαγssHinH–iγwHofH“hγirH”sγHmsH
piγUmtt₄αhHy₄tγri₄lHinH}owγrHyoβulγsVH2019TH]dTH]b[cU]b]b 1

271 ’urf₄αγHmiαrostruαturγH₄nβHmγαh₄niα₄lHpropγrtiγsHofH“iUbmlU]–WmgHn₄noαompositγHprγp₄rγβH−yHr’}VH
2019THYa[THYcaUYd[ 30

270 ”singH}olyvinylpyrroliβonγH₄nβHoitr₄tγHuonsH“oHyoβifyHthγH’t₄−ilityHofHmgHz}sHinHqthylγnγHslyαolVH
2019THYZ[THYZ]]]UYZ]aX 7

269 tighUYiγlβH’ynthγsisHofHxongH’ilvγrHz₄nowirγsHvi₄HohromiαHohloriβγH₄nβH₄H’t₄−lγHRγ₄αtionH
qnvironmγntVH2019THZXYeTHYUd 2

268 ’h₄pγUβγpγnβγntH₄ntimiαro−i₄lH₄αtivitiγsHofHsilvγrHn₄nop₄rtiαlγsVH2019THY]THZcc[UZcdX 82

267 ’ynthγsisHofHyγt₄lliαH₄nβHyγt₄lH{xiβγH}₄rtiαlγsVH2019TH[UZc 2

266 “hγHγffγαtHofHsilvγrHonHthγH₄αiβiαHfγrriαHsulf₄tγHlγ₄αhingHofHprim₄ryHαoppγrHsulfiβγsHunβγrHrγαyαlγH
solutionHαonβitionsHo−sγrvγβHinHhγ₄pHlγ₄αhingVH}₄rtH]fH’γmiαonβuαtorH−γh₄viourVH2019THYdbTHaXUac 4

265 [pUstruαturγβH₄ssγm−lyHofHRs{H₄nβHmgHn₄nowirγsHforHγnh₄nαγβHmiαrow₄vγH₄−sorptionH
pγrform₄nαγHγpoxyHαompositγsVH2019TH[XTHYX[ZYUYX[[Y 7

264 ”ltr₄thinH}βmgHsinglγUαryst₄llinγHn₄nowirγsHγnh₄nαγHγth₄nolHoxiβ₄tionHγlγαtroα₄t₄lysisVH2019THZ]eTHYYbUYZa 83

263 z₄nom₄tγri₄lsHforHmolγαul₄rHsγnsingVH2019TH]Y[U]dc 2
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262 qlγαtrom₄gnγtiαHpl₄smoniαHfiγlβHofHn₄nop₄rtiαlγsHtunγHthγH−₄nβHg₄pHofHtwoUβimγnsion₄lH
sγmiαonβuαtingHm₄tγri₄lsVH2019THcTH[bcaU[bdc 5

261 r₄sαin₄tingH}hysiαUohγmiα₄lH}ropγrtiγsH₄nβHRγsourαγfulHmppliα₄tionsHofH’γlγαtγβHo₄βmiumH
z₄nom₄tγri₄lsVH2019THZeTHY]Z[UY][d 10

260 srγγnH₄ppro₄αhHforHthγH−iosynthγsisHofHsilvγrHn₄nop₄rtiαlγsH₄nβHitsH₄nti−₄αtγri₄lH₄nβH₄ntitumorH
γffγαtH₄g₄instHostγo−l₄stHysUb[H₄nβH−rγ₄stHyorUcHα₄nαγrHαγllHlinγsVH2019THYZTHYXXY[d 13

259 ’ilvγrHn₄nop₄rtiαlγsHproβuαγβH−yHl₄sγrH₄−l₄tionHforH₄HstuβyHonHthγHγffγαtHofH’qR’HwithHlowHl₄sγrH
powγrHonHzcYeHβyγH₄nβHRhoβ₄minγUnVH2019TH]THcZ[Uc[Y 2

258 qffγαtsHofHRγ₄αtionH“γmpγr₄turγHonHthγHYiγlβH₄nβHyorphologyHofH’ilvγrHz₄nowirγsH}rγp₄rγβH−yH
’olvothγrm₄lHyγthoβVH2019THZ[eUZ]a

257 qαoUrriγnβlyHyγthoβHforH“₄iloringHnioαomp₄ti−lγH₄nβHmntimiαro−i₄lH’urf₄αγsHofH}olyUxUx₄αtiαHmαiβVH
2019THeTH 8

256 ’ynthγsisHofHhollowHγαhinusUlikγHmul}βmgz’sHβγαor₄tγβHrγβuαγβHgr₄phγnγHoxiβγH₄sH₄nHγxαγllγntH
γlγαtroα₄t₄lystHforHγnh₄nαγβHγth₄nolHγlγαtrooxiβ₄tionVH2019THcdeTHYc]UYdZ 14

255 z₄noisl₄nβsH₄sHpl₄smoniαHm₄tγri₄lsVH2019THYYTHdbaYUdbb] 19

254 “ipsH₄nβH“riαksHforHthγH’urf₄αγHqnginγγringHofH—γllU{rβγrγβHyorphologiα₄llyHprivγnH’ilvγrUn₄sγβH
z₄nom₄tγri₄lsVH2019THdTHaXdUaYe 4

253 ”ltr₄Ush₄rpH₄nβHsurf₄αt₄ntUfrγγHsilvγrHn₄nowirγHforHsα₄nningHtunnγlingHmiαrosαopyH₄nβH
tipUγnh₄nαγβHR₄m₄nHspγαtrosαopyVH2019THYYTHcceXUccec 11

252 ”ltr₄f₄stHmiαrofluiβiαHsynthγsisHofHhiγr₄rαhiα₄lHtri₄ngul₄rHsilvγrHαorγUsiliα₄HshγllHn₄nopl₄tγlγtHtow₄rβH
γnh₄nαγβHαγllul₄rHintγrn₄liz₄tionVH2019THa]ZTH[cXU[cd 18

251 r₄−riα₄tionHofHmgWmgnrWmg–{HαompositγsHwithHhighHvisi−lγHlightHphotoα₄t₄lytiαHpγrform₄nαγVVH2019TH
eTHaYXXUaYXe 15

250 unorg₄niαH₄nβHorg₄niαâ��inorg₄niαHαompositγHn₄nop₄rtiαlγsHwithHpotγnti₄lH−iomγβiα₄lH₄ppliα₄tionsfH
synthγsisHαh₄llγngγsHforHγnh₄nαγβHpγrform₄nαγVH2019TH]cUee 5

249 ’truαtur₄lHγvolutionHofHmgWnzHhy−riβsHvi₄H₄HpolyolU₄ssistγβHf₄−riα₄tionHproαγssH₄nβHthγirHα₄t₄lytiαH
₄αtivityHinHo{Hoxiβ₄tionVH2019THeTHb]bXUb]cX 4

248 qlγαtroαhγmiα₄lHinvγstig₄tionsHofHmγt₄lHn₄nostruαturγHgrowthHwithHsinglγHαryst₄lsVH2019THYYTHZYcXeUZYcZ[ 8

247 ’ilvγrHn₄nofi−γrsWioniαHliquiβHn₄noαompositγH−₄sγβHγlγαtroαhγmiα₄lHsγnsorHforHβγtγαtionHofH
αlon₄zγp₄mHvi₄Hγlγαtroαhγmiα₄llyH₄mplifiγβHβγtγαtionVH2019THY]aTHYYdaUYYeX 35

246 qlγmγnt₄lHsilvγrHn₄noUsizγβHαryst₄lsfHv₄riousHgγomγtriαHformsH₄nβHthγirHspγαifiαHgrowthHp₄r₄mγtγrsVH
2019THZaTHa]Uca 2

245 pγsignH₄nβHrγ₄liz₄tionHofHlightH₄−sor−γrsHusingHpl₄smoniαHn₄nop₄rtiαlγsVH2019THb[THYUZZ 17
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244 ’ynthγsisH₄nβHαh₄r₄αtγriz₄tionHofHst₄−lγHsilvγrHn₄nop₄rtiαlγsTHmgUz}sfHpisαussionHonHthγH₄ppliα₄tionsH
ofHmgUz}sH₄sH₄ntimiαro−i₄lH₄gγntsVH2019THaa]THZYU[X 28

243 ’ynthγsisH₄nβHαh₄r₄αtγriz₄tionHofH˛–UrγZ{[Wpoly₄nilinγHn₄notu−γHαompositγH₄sHγlγαtroαhγmiα₄lH
sγnsorHforHuriαH₄αiβHβγtγαtionVH2019TH[XTH[d]U[eZ 19

242 mnisotropiαHsrowthHofH’ilvγrHz₄nop₄rtiαlγsHusHwinγtiα₄llyHoontrollγβH−yH}olyvinylpyrroliβonγH
ninβingVH2019THY]YTH][ZdU][[c 46

241 oolloiβ₄lHz₄noαryst₄lsH₄sHnuilβingHnloαksHforH—γllUpγfinγβHtγtγrogγnγousHo₄t₄lystsVH2019TH[YTHacbUaeb 44

240 RγαγntHprogrγssHonHjγtHprintingHofHoxiβγU−₄sγβHthinHfilmHtr₄nsistorsVH2019THaZTHY][XXZ 22

239 ”ltr₄f₄stHmγ₄surγmγntsHofHthγHβyn₄miαsHofHsinglγHn₄nostruαturγsfH₄HrγviγwVH2019THdZTHXYb]XY 30

238 yoin₄Hm₄αroαop₄H₄sH₄HnonUt₄rgγtH₄qu₄tiαHorg₄nismHforH₄ssγssmγntHofHγαotoxiαityHofHsilvγrH
n₄nop₄rtiαlγsfHqffγαtHofHsizγVH2019THZYeTHcY[UcZ[ 9

237 zUvinylpyrroliβonγHαopolymγrsHβγαor₄tγβHwithHsilvγrHn₄nop₄rtiαlγsHforH−iomγβiα₄lH₄ppliα₄tionsVH
2019TH[XTH[[bU[][ 6

236 ’ynthγsisHofHsilvγrHn₄nop₄rtiαlγsHwithHβiffγrγntHsh₄pγsVH2019THYZTHYdZ[UYd[d 189

235 mmmoni₄HsγnsingHofHsilvγrHn₄nop₄rtiαlγsHsynthγsizγβHusingHt₄nniαH₄αiβHαom−inγβHwithH”–Hr₄βi₄tionfH
qffγαtHofH”–HγxposurγHtimγVH2019TH[YTHZccUZd] 8

234 pγαor₄tingHpl₄tinumHonHnitrogγnUβopγβHgr₄phγnγHshγγtsfHoontrolHofHthγHpl₄tinumHp₄rtiαlγHsizγH
βistri−utionHforHimprovγβHphotoα₄t₄lytiαHtZHgγnγr₄tionVH2019THYe]THdaUe[ 24

233 }l₄smoniαH₄nβHfluorγsαγntHsγnsorsHofHmγt₄lHionsHinHw₄tγrH−₄sγβHonH−iogγniαHgolβHn₄nop₄rtiαlγsVH
2020THY[THYecaUYeda 15

232 yultifunαtion₄lHn₄noαγllulosγWmγt₄lH₄nβHmγt₄lHoxiβγHn₄nop₄rtiαlγHhy−riβHn₄nom₄tγri₄lsVH2020THbXTH][aU]bX 77

231 mnHupβ₄tγβHrγviγwHonHthγr₄pγutiαHγffγαtsHofHn₄nop₄rtiαlγU−₄sγβHformul₄tionsHofHs₄ffronH
αomponγntsHPs₄fr₄n₄lTHαroαinTH₄nβHαroαγtinQVH2020THaXTH]cUad 19

230 tighUγffiαiγnαyHγxtr₄αtionHsynthγsisHforHhighUpurityHαoppγrHn₄nowirγsH₄nβHthγirH₄ppliα₄tionsHinH
flγxi−lγHtr₄nsp₄rγntHγlγαtroβγsVH2020THZTHYb]UYcY 13

229 {vγrviγwHofHβiffγrγntHα₄rriγrHsystγmsHforH₄βv₄nαγβHβrugHβγlivγryVH2020THYceUZ[[ 9

228 ’ynthγsisHofH₄nisotropiαHmuâ��ouH₄lloyHn₄nostruαturγsH₄nβHitsH₄ppliα₄tionHinH’qR’HforHβγtγαtionHofH
mγthylγnγH−luγVH2020THcTHXYaXaZ 6

227 }l₄ntHqxtr₄αtsH}romotγβH}rγp₄r₄tionHofH’ilvγrH₄nβHsolβHz₄nop₄rtiαlγsfHmH’ystγm₄tiαHRγviγwVH2020TH
YaTHZX[XXXY 6
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226 }olyolH’ynthγsisHofHmgWnzHz₄nohy−riβsH₄nβHthγirHo₄t₄lytiαH’t₄−ilityHinHo{H{xiβ₄tionHRγ₄αtionVH2020TH
YZTHYbeYUYbed 5

225 sγomγtriα₄lHαonstr₄intsHonHthγH−γnβingHβγform₄tionHofH}γnt₄UtwinnγβHsilvγrHn₄nowirγsVH2020THYdaTHYYXUYYd 7

224 mβsorptionH₄nβHαo₄βsorptionHofHsinglγH₄nβHmultiplγHn₄tur₄lHorg₄niαHm₄ttγrHonHmgHPYHYHYQHsurf₄αγfHmH
pr“UpHstuβyVH2020THaXaTHY]]bXe 6

223 –isi−lγUlightHrγβuαγβHsilvγrHn₄nop₄rtiαlγsOHtoxiαityHinHmlliumHαγp₄HtγstHsystγmVH2020THZacTHYY[aaY 10

222 }tzixooyHαonα₄vγHn₄noαu−γsfHsynthγsisH₄nβH₄ppliα₄tionHinHphotoα₄t₄lytiαHhyβrogγnHgγnγr₄tionVH
2020THYXTHYY[UYZ[ 7

221 ”rαhinUlikγHZn{Un₄noroβH₄rr₄ysHtγmpl₄tγβHgrowthHofHorβγrγβHhiγr₄rαhiα₄lHmgWZn{Hhy−riβH₄rr₄ysHforH
surf₄αγUγnh₄nαγβHR₄m₄nHsα₄ttγringVH2020TH[YTHYba[XY 6

220 oonαγntr₄tionHinβuαγβHpropγrtiγsHofHsilvγrHn₄nop₄rtiαlγsH₄nβHthγirH₄nti−₄αtγri₄lHstuβyVH2020THYdTHYXX]Ye 13

219 ty−riβiz₄tionH−γtwγγnHαγllulosγHn₄nofi−rilsH₄nβHf₄αγtγβHsilvγrHn₄nop₄rtiαlγsHusγβHwithHsurf₄αγH
γnh₄nαγβHR₄m₄nHsα₄ttγringHforHtr₄αγHβyγHβγtγαtionVH2020THY][THdaUeZ 14

218 oux{Hz₄nowirγsHn₄sγβHrlγxi−lγHuonovolt₄iαHpγviαγHforHproplγtUrlowUunβuαγβHqlγαtriα₄lHqnγrgyH
sγnγr₄tionVH2020TH[THYZa[UYZae 5

217 —irγlγssHyonitoringH”singH₄H’trγtαh₄−lγH₄nβH“r₄nsp₄rγntH’γnsorH’hγγtHoont₄iningHyγt₄lH
z₄nowirγsVH2020TH[ZTHγYeXZbd] 34

216 qm−γββingHultr₄sm₄llHmgHn₄noαlustγrsHinHxuri₄Unγrt₄niHγxtr₄αtHvi₄HlightHirr₄βi₄tionHforHγnh₄nαγβH
₄nti−₄αtγri₄lH₄αtivityVH2020THY[THZX[UZXd 28

215 slyαoliαH₄αiβHfunαtion₄lizγβHsilvγrHn₄nop₄rtiαlγsfHmHnovγlH₄ppro₄αhHtow₄rβsHgγnγr₄tionHofHγffγαtivγH
₄nti−₄αtγri₄lH₄gγntH₄g₄instHskinHinfγαtionsVH2020THbXTHYXZXc] 2

214 yolγαul₄rHpyn₄miαsH’imul₄tionsH’uggγstH₄H}ossi−lγHRolγHforHz{HinHthγH}olyolH’ynthγsisHofH’ilvγrH
z₄nostruαturγsVH2020THYZ]THZ]ZceUZ]Zdd 1

213 unZ’γ[Hz₄noαu−γsH₄sHtighHourrγntHpγnsityHoolβHo₄thoβγHy₄tγri₄lsVH2020TH[THec]eUecad 8

212 }rγp₄r₄tionHofHz₄nop₄rtiαlγsVH2020TH 11

211 qffγαtHofHthγH{rg₄niαHrunαtion₄lityHonHthγH’ynthγsisH₄nβHmntimiαro−i₄lHmαtivityHofH’ilvγrH
z₄nop₄rtiαlγsVH2020THYXTHZXaXXXZ 3

210 oolorimγtriαHpγtγαtionHofHmmmoni₄H”singH’ynthγsizγβH’ilvγrHz₄nop₄rtiαlγsHfromHpuri₄nHrruitH’hγllVH
2020THZXZXTHYUYY 0

209 yolγαul₄rHwγightHofHpolyγthylγniminγUβγpγnβγntHtr₄nsfusionH₄nβHsγlγαtivγH₄ntimiαro−i₄lH₄αtivityHofH
funαtion₄lHsilvγrHn₄nop₄rtiαlγsVH2020TH[aTHZ]XaUZ]Ya 4
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208 mHtighlyH’γnsitivγH₄nβH’γlγαtivγHqlγαtroαhγmiα₄lH’γnsorHforH}γnt₄αhlorophγnolHn₄sγβHonHRγβuαγβH
sr₄phitγH{xiβγU’ilvγrHz₄noαompositγsVH2020THY[THZXaXUZXad 10

207 ’ilvγrHn₄nowirγsHimmo−ilizγβHonHgolβUmoβifiγβHgl₄ssyHα₄r−onHγlγαtroβγHforHγlγαtroαhγmiα₄lH
qu₄ntifiα₄tionHofH₄torv₄st₄tinVH2020THdcbTHYY]a]X 4

206 ’ynthγsisHofHrunαtion₄lH’ilvγrHz₄nop₄rtiαlγsH₄nβHyiαrop₄rtiαlγsHwithHyoβifiγrsH₄nβHqv₄lu₄tionHofH
“hγirHmntimiαro−i₄lTHmntiα₄nαγrTH₄nβHmntioxiβ₄ntHmαtivityVH2020THYYTH 6

205 †u₄ntifyingHqlγαtroα₄t₄lytiαHRγβuαtionHofHo{ZHonH“winHnounβ₄riγsVH2020THbTH[XXcU[XZY 24

204 ’ynthγsisH₄nβHoh₄r₄αtγriz₄tionHofHsr₄phγnγU’ilvγrHz₄nop₄rtiαlγHty−riβHy₄tγri₄lsVH2020THY[TH 2

203 mβv₄nαγsHinHflγxi−lγHγlγαtroniαsH₄nβHγlγαtroαhγmiα₄lHsγnsorsHusingHαonβuαtingHn₄nom₄tγri₄lsfHmH
rγviγwVH2020THYabTHYX]e]] 23

202 }olymγrUmoβifiγβHmγsoporousHsiliα₄Hmiαroαu−γsHP}ly’yosQHforHthγHsynγrgistiαHoxiβ₄tivγH
γntr₄pmγntHofHmgPiQTH“iPivQTH₄nβHZnPiiQHfromHn₄tur₄lHrivγrHw₄tγrVH2020TH]eTHdZbaUdZc[

201 mppliα₄tionHofHz₄nop₄rtiαlγsHinH{vγrαomingHpiffγrγntHqnvironmγnt₄lH’trγssγsVH2020THb[aUba] 1

200 “hγHRolγHofHyixγβHRγ₄αtionH}romotγrsHinH}olyolH’ynthγsisHofHtighHmspγαtHR₄tioHmgHz₄nowirγsHforH
“r₄nsp₄rγntHoonβuαtingHqlγαtroβγsVH2020TH]eTH]dZZU]dZe 1
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114 yγt₄lliαHz₄nostruαturγsfHrunβ₄mγnt₄lsVH2015THYU]c 2

113 z₄nosα₄lγHy₄tγri₄lsfHrunβ₄mγnt₄lsH₄nβHqmγrgγntH}ropγrtiγsVH2017THcUZd 1

112 RγβuαtionHofHyγt₄lHuonsHinH}olymγrHy₄triαγsH₄sH₄Hoonβγns₄tionHyγthoβHofHz₄noαompositγH
’ynthγsisVH2014THY[Ude 7

111 niologiα₄lH’ynthγsisHofHz₄nop₄rtiαlγsH”singHn₄αtγri₄VH2019TH[cUaY 6

110 ”nβγrst₄nβingHthγHform₄tionHofHmultiplyHtwinnγβHstruαturγHinHβγα₄hγβr₄lHintγrmγt₄lliαH
n₄nop₄rtiαlγsVH2019THbTH]]cU]a[ 10

109 qnvironmγnt₄llyHrγsponsivγHpolymγriαHJintγlligγntJHm₄tγri₄lsfHthγHiβγ₄lHαomponγntsHofH
nonUmγαh₄niα₄lHv₄lvγsHth₄tHαontrolHflowHinHmiαrofluiβiαHsystγmsVH2010THZcTHYUY] 4

108 pγvγlopmγntHofH’ilvγrHz₄nop₄rtiαlγsWsγl₄tinH“hγrmorγsponsivγHz₄noαompositγsfHoh₄r₄αtγriz₄tionH
₄nβHmntimiαro−i₄lHmαtivityVH2019THZaTH]YZYU]YZe 7

107 ’ynthγsisHofHy₄gnγtiαH—irγsHfromH}olyolUpγrivγβHrγUslyαol₄tγH—irγsVH2020THYXTH 0

106 oitr₄tγH’t₄−ilizγβH’ilvγrHz₄nop₄rtiαlγsVH2011TH[THYaUZd 10

105 ’ynthγsisHofHyonoβispγrsγH’γlγniumHz₄nosphγrγsH₄nβH’γlfU₄ssγm−lγβHyonol₄yγrsH”singH}olyPvinylH
pyrroliβonγQH₄sHpu₄lHRγβuαt₄ntWαolloiβH’t₄−ilizγrVH2008THZeTHbdeUbeZ 11

104 qnγrgyHlossHofHsurf₄αγHpl₄smonHpol₄ritonsHonHmgHn₄nowirγHw₄vγguiβγVH2018THbcTHZ]c[XZ 4

103 ]UmminothiophγnolUyoβul₄tγβHmgHsrowthHonHmuHz₄nop₄rtiαlγsHforHpγtγαtionHofHzitritγVH 2

102 }rγp₄r₄tionHofHn₄nop₄rtiαlγsHofHno−lγHmγt₄lsHusingHl₄sγrH₄−l₄tionHinHliquiβsVH2007TH[aTHYZXUYZY

101 }rγp₄r₄tionH₄nβH}roαγssHol₄rifiα₄tionHofHyγt₄lHz₄nopl₄tγH−yH}ulsγH—irγHpisαh₄rgγβHyγthoβHinH
xiquiβHyγβi₄VH2011THaXTHXYnvXd
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100 mgHz₄nowirγsH}rγp₄rγβH−yH₄HyoβifiγβH}olyolHyγthoβHwithHYT]UnγnzoquinonγHmββitivγsVH2014TH[aTH[ZXeU[ZYZ

99 }rγp₄r₄tionH₄nβHoh₄r₄αtγriz₄tionHofHoolloiβ₄lHou−γsVH2015THc[Udc

98 xoα₄lizγβHsurf₄αγHpl₄smonHrγson₄nαγHmoβγsHinHmgHn₄nowirγsHwithHpγnt₄gon₄lHαrossHsγαtionsVH2015TH
b]THZ]aZXY 1

97 ’ynthγsisHofHsilvγrHn₄noαu−γsH₄nβH₄ppliα₄tionHinH’qR’VH2016THX]TH]b

96 r₄−riα₄tionH₄nβH}hysiα₄lH}ropγrtiγsHofHyonoUH₄nβHyultil₄yγrH’ilvγrHz₄nostruαturγsVH2016TH[cTHcb[Ucc[

95 ’ynthγtiαH’tr₄tγgiγsHforHmnisotropiαH₄nβH’h₄pγU’γlγαtivγHz₄nom₄tγri₄lsVH2017THZeUcc

94 ’ilvγrHz₄nop₄rtiαlγsHoolloiβ₄lHpispγrsionsfH’ynthγsisH₄nβHmntimiαro−i₄lHmαtivityVH2017THY]eUYcY 1

93 mαhiγvγmγntsHinHthγH’ynthγsisHofHqlγmγnt₄lH’ilvγrHz₄nop₄rtiαlγsHwithH–₄riousHsγomγtriαHrormsVH
2018THYaTHYYZUYZd 2

92 ’truαtur₄llyHorβγrγβH}tooHforHoxygγnHrγβuαtionHrγ₄αtionHprγp₄rγβHusingHpolyvinylpyrroliβonγH₄sH
₄uxili₄ryHβispγrs₄ntVH2020TH[YTH]aabXa 1

91 “hγHRolγsHofHoitr₄tγH₄nβHpγfγαtsHinHthγHmnisotropiαHsrowthHofHmgHz₄nostruαturγsVH 3

90 RγvisitingHthγH}olyolH’ynthγsisH₄nβH}l₄smoniαH}ropγrtiγsHofH’ilvγrHz₄noαu−γsVH2020THYTHY[ZUY]X

89 ohγmiα₄lHsynthγsisHofHsilvγrHn₄nop₄rtiαlγsVH2022THZYUa[ 0

88 ohγmiα₄lH₄nβHgrγγnHproβuαtionHofHsilvγrHn₄noαompositγsVH2022THaaUc]

87 ’ilvγrHz₄nop₄rtiαlγsVH2020TH][ZU]]e 0

86 }l₄smonHqnh₄nαγβHty−riβH}hotovolt₄iαsVH2020TH[Ubb

85 qαotoxiαityHofHyγt₄lliαHz₄nop₄rtiαlγsH₄nβH}ossi−lγH’tr₄tγgiγsHforHRiskHmssγssmγntVH2020TH]YUa[

84 niologiα₄lH’ynthγsisHofH’ilvγrHz₄nop₄rtiαlγsH₄nβHthγirHrunαtion₄lH}ropγrtiγsVHYbZUYce

83 niologiα₄lH’ynthγsisHofH’ilvγrHz₄nop₄rtiαlγsH₄nβHthγirHrunαtion₄lH}ropγrtiγsVHYXeXUYYXc
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82 ’t₄nβ₄rβizingHthγH−₄αtγriαiβ₄lH₄αtivitiγsHofHsilvγrHn₄nop₄rtiαlγsHm₄βγH−yHγlγαtroαhγmiα₄lHrγβuαtionH
₄nβHαomp₄ringHitHwithHβγαonγxHa[HinstrumγntVH2011THYXTH]dYUc 2

81 ’ynthγsisHofHsilvγrHn₄nop₄rtiαlγsfHαhγmiα₄lTHphysiα₄lH₄nβH−iologiα₄lHmγthoβsVH2014THeTH[daU]Xb 689

80 r₄αilγH’ynthγsisHofH₄Hou−iαH}orphyrinUn₄sγβHoov₄lγntH{rg₄niαHrr₄mγworkHforHoom−inγβHnrγ₄stH
o₄nαγrH“hγr₄pyVH2021THY[THabdc[UabddX 5

79 oomp₄r₄tivγHγv₄lu₄tionHofHαhγmiα₄llyH₄nβHgrγγnHsynthγsizγβHzinαHoxiβγHn₄nop₄rtiαlγsfHthγirHinHvitroH
₄ntioxiβ₄ntTH₄ntimiαro−i₄lTHαytotoxiαH₄nβH₄ntiα₄nαγrHpotγnti₄lHtow₄rβsHtγpsZHαγllHlinγVHY 0

78 ’itγUsγlγαtivγHovγrgrowthHofHmgHn₄noαryst₄lsH−yH}olyvinylpyrroliβonγUmγβi₄tγβH₄tomHβγpositionH−yH
{stw₄lβHripγningVH2022THadXTHYaZZeY 0

77 tighUαonβuαtivityHflγxi−lγHmgHfilmsHformγβH−yHlowUtγmpγr₄turγH₄nβHshortUtimγHsintγringHofH
}–}UmoβifiγβHsilvγrHox₄l₄tγHαompositγHinkVH2022THeTHXYb[X[ 0

76 oontroll₄−lγH’urf₄αγHyoβifiα₄tionHofHoolloiβ₄lHz₄nop₄rtiαlγsH”singHx₄sγrHm−l₄tionHinHxiquiβsH₄nβHutsH
”tiliz₄tionVH2022THc[Ude

75 oolloiβ₄lHmuHn₄nopl₄tγsfH’ynthγsisTHpropγrtiγsTH₄nβH₄ppliα₄tionsVH2022TH

74 mnti−₄αtγri₄lH}ropγrtiγsHofHnioβγgr₄β₄−lγH’ilvγrHz₄nop₄rtiαlγHroilsHn₄sγβHonH–₄riousH’tr₄insHofH
}₄thogγniαHn₄αtγri₄Husol₄tγβHfromHthγH{r₄lHo₄vityHofHo₄tsTHpogsH₄nβHtorsγsVVH2022THYaTH 2

73 ’ilvγrHn₄noβγnβritγsH₄sHγxαγllγntHα₄t₄lytiαH₄αtivityHpropγrtiγsHinHβyγHβγgr₄β₄tionVH2022THYZdTHY 0

72 ’ynthγsisHofHsilvγrHn₄nop₄rtiαlγsHusingHpolyolHmγthoβHwithHthγH₄ββitionHofHhyβroαhloriαH₄αiβH₄sH₄nH
₄ββitivγVH2022TH

71 yγαh₄niα₄lH}ropγrtiγsHofHz₄nowirγsVH2022TH

70 RγαγntHmβv₄nαγsHinHthγH’ynthγsisHofHoomplγxHy₄αromolγαul₄rHmrαhitγαturγsHn₄sγβHonH}olyPzUvinylH
pyrroliβonγQH₄nβHthγHRmr“H}olymγriz₄tionH“γαhniquγVVH2022THY]TH 1

69 RγαγntHmβv₄nαγsH₄nβHyγαh₄nistiαHunsightsHintoHmnti−₄αtγri₄lHmαtivityTHmnti−iofilmHmαtivityTH₄nβH
oytotoxiαityHofH’ilvγrHz₄nop₄rtiαlγsVVH2022TH 10

68 pirγαtingHmonol₄yγrHtungstγnHβisulfiβγHphotoluminγsαγnαγHusingH₄H−γntUpl₄smoniαHn₄nowirγHonH₄H
mirrorHα₄vityVH 1

67 xowUtγmpγr₄turγHsynthγsisH₄nβHoxiβ₄tionHrγsist₄nαγHofHr₄nβomHαom−in₄tionHofHtfTHz−TH₄nβH“₄H
α₄r−iβγsHmiαroαu−oiβsVH 1

66 tγtγrogγnγousH“rimγt₄lliαHz₄nop₄rtiαlγsH₄sHo₄t₄lystsVVH2022TH 5

65 mnti−₄αtγri₄lHmαtivityHofH’ilvγrH₄nβHsolβH}₄rtiαlγsHrormγβHonH“it₄ni₄H“hinHrilmsVVH2022THYZTH 2
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64 r₄αilγH₄nβHγffiαiγntHlig₄nβUβirγαtγβH₄symmγtriαHgrowthHofHmuâ��mgH−imγt₄lliαHβimγrHn₄nostruαturγsVH
2022THZ]THY

63 unvγstig₄tionHofHα₄t₄lytiαHpotγnti₄lHofHsoβiumHβoβγαylHsulf₄tγHst₄−ilizγβHsilvγrHn₄nop₄rtiαlγsHforHthγH
βγgr₄β₄tionHofHmγthylHor₄ngγHβyγVH2022THY[Zeeb 5

62 srγγnHf₄−riα₄tionHofHsilvγrHn₄nop₄rtiαlγsHmγβi₄tγβH−yHnistort₄Hoffiαin₄lisH₄quγousHγxtr₄αtfHput₄tivγH
mγαh₄nismHforH₄poptosisUinβuαingHpropγrtiγsVHYUe

61 ’izγHoontrolHinHthγHoolloiβ₄lH’ynthγsisHofH}l₄smoniαHy₄gnγsiumHz₄nop₄rtiαlγsVVH2022THYZbTHab[Uacc 5

60 niogγniαH’ynthγsisHofH’ilvγrHz₄nop₄rtiαlγsTHoh₄r₄αtγriz₄tionH₄nβH“hγirHmppliα₄tionsâ��mHRγviγwVH
2022THaTHbcUeX 10

59 srγγnHsynthγsisTHαh₄r₄αtγriz₄tionTH₄nti−₄αtγri₄lH₄αtivityHofHmγt₄lHn₄nop₄rtiαlγsH₄nβHαompositγH
oxiβγsHusingHlγ₄vγsHγxtr₄αtHofH{αimumH−₄siliαumHxVVH2022TH 0

58 z₄nostruαturγsHr₄−riα₄tγβH−yH}hysiα₄lH“γαhniquγsVH2022THY[UZZ

57 ’inglγUoryst₄llinγH}yr₄miβ₄lH“ioH}₄rtiαlγsHsrownH−yHniph₄sγHpiffusionH’ynthγsisVVH2022TH

56 ”ltr₄sγnsitivγHβγtγαtionHofH₄moxiαillinHusingHthγHpl₄smoniαHsilvγrHn₄noαu−γH₄sH’qR’H₄αtivγH
su−str₄tγVVH2022THZcdTHYZY[Xd 0

55 tighUpγrform₄nαγHvisi−lγHlightHphotoα₄t₄lystH₄nti−₄αtγri₄lH₄ppliα₄tionsHofHZn{H₄nβH
pl₄smoniαUβγαor₄tγβHZn{Hn₄nop₄rtiαlγsVH

54 ooffγγHtuskH₄nβHxigninHRγv₄loriz₄tionfHyoβifiα₄tionHwithHmgHz₄nop₄rtiαlγsHforHtγ₄vyHyγt₄lsH
Rγmov₄lH₄nβHmntifung₄lHmss₄ysVH2022THY]THYceb 1

53 mglopsHn₄nohy−riβfHr₄−riα₄tionTHβγsignHofH₄HmultiUmoβγHαhγmosγnsoryHpro−γHforHsγlγαtivγHrγ[SH
βγtγαtionH₄nβHlogiαHg₄tγHopγr₄tionVH2022TH[X[THY[aXeX 0

52 }l₄smoniαH’γnsorsfHmnHunsightHintoHrunβ₄mγnt₄lsTHoompositionsTH₄nβHmppliα₄tionsVH2022THZc[UZe[

51 {pportunitiγsH₄nβHoh₄llγngγsHforHmltγrn₄tivγHz₄nopl₄smoniαHyγt₄lsfHy₄gnγsiumH₄nβHnγyonβVH 0

50 mHpu₄lHo₄t₄lystH’tr₄tγgyHforHoontrollingHmluminumHz₄noαryst₄lHsrowthVH 1

49 mppliα₄tionHsαopγHofHmultipolγHmγthoβHforHβγαompositionHofHpl₄smoniαHspγαtrumVH2022TH[eTHYXac]Z 0

48 sr₄ftingHofHsilvγrHn₄nosphγrγsH₄nβHn₄nopl₄tγsHontoHpl₄sm₄H₄αtiv₄tγβH}q“fHqffγαtHofHn₄nop₄rtiαlγH
sh₄pγHonH₄nti−₄αtγri₄lH₄αtivityVH2022THZX[THYYYZbd 0

47 “hγr₄pγutiαHqffγαtHofHsrγγnH’ynthγsizγβH’ilvγrHz₄nop₄rtiαlγsH”singHqroβiumHgl₄uαophyllumHqxtr₄αtH
₄g₄instH{r₄lHo₄nβiβi₄sisfHunH–itroH₄nβHunH–ivoH’tuβyVH2022THZcTH]ZZY 1
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46
’izγH₄nβHZγt₄H}otγnti₄lHoliαkγβHsγrmin₄tionHmttγnu₄tionH₄nβHmntiU’por₄ngiosporγsHmαtivityHofH
}quUrunαtion₄lizγβH’ilvγrHz₄nop₄rtiαlγsH₄g₄instHo{–upUYeHmssoαi₄tγβHyuαor₄lγsHPRhizopusH
₄rrhizusQVH2022THYZTHZZ[a

2

45 }rγvγntivγHγffγαtHofHsilvγrHn₄nowirγsHPmgHz—sQHonHor₄lHimpl₄ntHrγp₄irHinfγαtionVH

44 mHαomp₄r₄tivγHrγviγwHonHsilkHfi−roinHn₄nofi−γrsHγnα₄singHthγHsilvγrHn₄nop₄rtiαlγsH₄sH₄ntimiαro−i₄lH
₄gγntsHforHwounβHhγ₄lingH₄ppliα₄tionsVH2022TH[ZTHYX[eY] 2

43 ’ilvγrHz₄nowirγsfHmHroαusγβHRγviγwHm−outH“hγirH’ynthγsisTH}ropγrtiγsTHmnβHy₄jorHr₄αtorsHximitingH
“hγirHoommγrαi₄liz₄tionVH 0

42 zt]olH₄nβHwolHγffγαtHonHthγHstruαtur₄lTHmorphologiα₄lTHoptiα₄lH₄nβHγlγαtroαhγmiα₄lHpropγrtiγsHofH
ouZ{Hn₄nop₄rtiαlγsH₄nβHouZ{Hn₄nostruαturγsTHg₄lv₄nost₄tiα₄llyHγlγαtroβγpositγβVH2022THYZ[][a

41
Rγ₄liz₄tionHofHZn{HmiαroroβsH₄nβHmgHn₄nop₄rtiαlγsHonHgl₄ssH₄nβH’iHsu−str₄tγsH−yHm₄gnγtronH
sputtγringH₄nβHnγ₄rH−₄nβHγβgγHphotoluminγsαγnαγHγnh₄nαγmγntHfromHthγHγxαitonUpl₄smonH
systγmVHMaterials LettersTH2022TH[ZaTHY[Zded

3.3 0

40 sr₄phγnγUqnα₄psul₄tγβH’ilvγrHz₄nop₄rtiαlγsHforH}l₄smoniαH–₄porH’γnsingVH2022THYZTHZ]c[

39 ’ynthγtiαHoonβitionsTH}hysiα₄lH}ropγrtiγsTH₄nβHmnti−₄αtγri₄lHmαtivitiγsHofH’ilvγrHz₄nop₄rtiαlγsHwithH
qxopolys₄ααh₄riβγsHofH₄Hyγβiαin₄lHrungusVH2022THYaTHabZX 1

38 ty−riβH’ilvγrHz₄nowirγâ��oyoHmγrogγlsfHrromHYpHz₄nom₄tγri₄lsHtoH[pHqlγαtriα₄llyHoonβuαtivγH₄nβH
yγαh₄niα₄llyHRγsist₄ntHxightwγightHmrαhitγαturγsVH

37 mppliα₄tionHofHmg}tHz₄noshγllsHinHpirγαtHyγth₄nolHruγlHoγllsfHqxpγrimγnt₄lH₄nβH“hγorγtiα₄lHunsightsH
ofHpγsignHqlγαtroα₄t₄lystsHovγrHyγth₄nolHorossovγrHqffγαtVH 1

36
posγHβγpγnβγntHintr₄Utγstiαul₄rH₄ααumul₄tionHofHsilvγrHn₄nop₄rtiαlγsHtriggγrsHmorphomγtriαH
αh₄ngγsHinHsγminifγrousHtu−ulγsH₄nβHxγyβigHαγllsH₄nβHαh₄ngγsHthγHstruαtur₄lHintγgrityHofH
spγrm₄tozo₄Hαhrom₄tinVH2022TH

1

35 ’qR’Hspγαtr₄lHγvolutionHofH₄zoUrγ₄αtionsHmγβi₄tγβH−yHpl₄smoniαHmulmgHαorγâ��shγllHn₄noroβsVH 0

34 mntivir₄lH−γh₄viorHofHmγt₄lHoxiβγUrγinforαγβHpolymγrHn₄noαompositγsVH2022TH][eU]bc 0

33 uoniαHxiquiβHn₄sγβHqlγαtroαhγmiα₄lH’γnsorHforHthγHpγtγαtionHofHqf₄virγnzVH2022THYZX]]] 0

32 niosynthγsisHofHnioαomp₄ti−lγHmgz}sH”singHyγβiαin₄llyHumport₄ntHo₄rβuusHγβγl−γrgiiHRγαhVfVH
qxtr₄αtHforHyultif₄riousHniologiα₄lHmαtivitiγsVH2022THZXZZTHYUYY 0

31 niologiα₄llyH’ynthγsizγβH’ilvγrHz₄nop₄rtiαlγsH₄nβH“hγirHpivγrsγHmppliα₄tionsVH2022THYZTH[YZb 3

30 ’ilvγrHz₄nop₄rtiαlγsH’t₄−ilizγβH−yH}olyHP–inylH}yrroliβonγQHwithH}otγnti₄lHmntiα₄nαγrHmαtivityH
tow₄rβsH}rost₄tγHo₄nαγrVH2022THZXZZTHYUYZ 1

29 untγrrog₄tingHthγHrolγHofHsγγβsHinHsγγβUmγβi₄tγβHgrowthH−yHthγHsymmγtryU−₄sγβHkinγm₄tiαHthγoryVH
2022THaeeTHYZbdeb 0
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28 â��“hγHqffγαtsHofH’ilvγrHz₄nop₄rtiαlγH’h₄pγHonH}rotγinHmβsorptionH₄nβHzγur₄lH’tγmHoγllH–i₄−ilityâ��VH
2022THcTH 0

27 ’ynthγsisHofHsilvγrHn₄nowirγsH₄nβHthγirHutiliz₄tionH₄sH₄H’qR’Hsu−str₄tγHforHthγHβγtγαtionHofH
xiβoα₄inγVH2022THYZXbYd 0

26 srγγnTHzγroUw₄stγHp₄thw₄yHtoHf₄−riα₄tγHsupportγβHn₄noα₄t₄lystsH₄nβH₄ntiUkinγtopl₄stiβH₄gγntsH
fromHsug₄rα₄nγH−₄g₄ssγVH2023THYaaTHYceUYeY 0

25 unUsituHγlγαtroαhγmiα₄lHf₄−riα₄tionHofHmglmgolHz—U}q“HfilmHwithHsupγriorHphotoα₄t₄lytiαH
−₄αtγriαiβ₄lH₄αtivityVH 0

24 {ptimizγβH}upHoontrollγrHinHyiαroUqlγαtriα₄lHpisαh₄rgγHy₄αhinγHtoH}rγp₄rγHz₄noUmgHoolloiβH−yH
qlγαtriα₄lH’p₄rkHpisαh₄rgγHyγthoβVH 0

23 y γnγHfi−γrsHforHγlγαtroniαHtγxtilγsfH}rogrγssH₄nβHpγrspγαtivγsVH2022THYXceeb 0

22 niologiα₄lH₄αtivityHofHsilvγrHn₄nop₄rtiαlγsHsynthγsizγβHwithH}₄γni−₄αillusHpolymyx₄H
γxopolys₄ααh₄riβγsVH2023THYb]THYYXYc] 0

21 runαtion₄lHsilvγrHn₄nop₄rtiαlγsHsynthγsisHfromHsust₄in₄−lγHpointHofHviγwfHZXXXHtoHZXZ[HUHmHrγviγwHonH
g₄mγHαh₄ngingHm₄tγri₄lsVH2022THdTHγYZ[ZZ 1

20 “hγHxowU“γmpγr₄turγH’olUsγlH’ynthγsisHofHyγt₄lU{xiβγHrilmsHonH}olymγrH’u−str₄tγsH₄nβHthγH
pγtγrmin₄tionHofH“hγirH{ptiα₄lH₄nβHpiγlγαtriαH}ropγrtiγsVH2022THYZTH][[[ 0

19 pγvγlopmγntHofH[pU}rintγβHooll₄gγnH’α₄ffolβsHwithHunU’ituH’ynthγsisHofH’ilvγrHz₄nop₄rtiαlγsVH2023TH
YZTHYb 0

18 †u₄ntit₄tivγHunsightsHintoH₄H}l₄smoniαHRulγrHqqu₄tionHfromHthγH}γrspγαtivγHofHqnh₄nαγβHzγ₄rHriγlβVH 0

17 yonoβispγrsγHαolloiβ₄lHsiliα₄HwithHγxαγllγntH−₄tαhUtoU−₄tαhHrγproβuαi−ilityH−yHstoiαhiomγtriαHsγγβγβH
growthHstr₄tγgyVH2023TH]abTHY]YYZa 0

16 x₄ttiαγHyism₄tαhâ��unβuαγβHrorm₄tionHofHooppγrHz₄nopl₄tγsHwithHqm−γββγβH”ltr₄sm₄llH}l₄tinumHorH
}₄ll₄βiumHoorγsHforH“un₄−lγH{ptiα₄lH}ropγrtiγsVHZZXbd[d 0

15 mgHrγαovγryHfromHw₄stγHprintγβHαirαuitH−o₄rβsHofHαγllHphonγHforHsynthγsisHofHmgHn₄nop₄rtiαlγsH₄nβH
thγirH₄nti−₄αtγri₄lH₄αtivityVH 0

14 mlkylHαh₄inHlγngthH₄nβHhγ₄βgroupHβγpγnβγntHst₄−ilityH₄nβH₄gglomγr₄tionHpropγrtiγsHofH
surf₄αt₄ntU₄ssistγβHαolloiβ₄lHsγlγniumHn₄nop₄rtiαlγsVH2023THbbYTHY[Xe[a 0

13 nioγnginγγrγβHmγt₄lU−₄sγβH₄ntimiαro−i₄lHn₄nom₄tγri₄lsHforHsurf₄αγHαo₄tingsVH2023TH]deUa[e 0

12 yolγαul₄rHmγαh₄nismHforHproβuαtionHofHn₄nop₄rtiαlγsH−yHγnβophytγsVH2023TH[a[U[bc 0

11 “₄iloringHtγ₄tH“r₄nsfγrH₄nβHn₄αtγriαiβ₄lHRγsponsγHinHyultifunαtion₄lHoottonHoompositγsVH2023THY[TH]b[ 0
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10 ’ilvγrHz₄nop₄rtiαlγsfHn₄αtγriαiβ₄lH₄nβHyγαh₄nistiαHmppro₄αhH₄g₄instHprugHRγsist₄ntH}₄thogγnsVH
2023THYYTH[be 1

9 ohloriβγHγn₄−lγsHthγHgrowthHofHmgHn₄noαu−γsH₄nβHn₄nowirγsH−yHm₄kingH}–}H−inβingH
f₄αγtUsγlγαtivγVH2023THYaTHaZYeUaZZe 0

8 yγt₄lliαHz₄nop₄rtiαlγsfH’t₄tusH₄nβH}rospγαtVH2023THYZcUYae 0

7 ’ynthγsisHofH’ilvγrHz₄nop₄rtiαlγsH”singHzovγlHohγmiα₄lH’olutionHyγthoβH₄sHmnti−₄αtγri₄lHmppliγβH
onHoosmγtiαHoottonHn₄llsVHeTHdUYd 0

6 }rγp₄r₄tionH₄nβHαh₄r₄αtγriz₄tionHofHsoβiumHβoβγαylHsulf₄tγWmgHn₄nop₄rtiαlγsHαonstitutingH
−r₄nαhγβHmiαrofi−γrsVH2023THY[THX[a[XZ 0

5 ’ilvγrHn₄nowirγHβγαor₄tγβHtγmpl₄tγUfrγγHgrownHoo[{]Hn₄noαonγsfH₄H[pH’qR’Hsu−str₄tγHforHtZ{ZH
sγnsingVH2023THZaTH 0

4 “hγoryHofHmnisotropiαHyγt₄lHz₄nostruαturγsVH2023THYZ[TH]Y]bU]Yd[ 0

3 qffiαiγntHphotoα₄t₄lytiαHrγmov₄lHofHzUnitros₄minγsHfromH₄minγHw₄shingHw₄stγw₄tγrHusingH−ismuthH
tungst₄tγVH 0

2 ’m₄rtHn₄nom₄tγri₄lsH−₄sγβHonHmγt₄lsH₄nβHmγt₄lHoxiβγsHforHphotoα₄t₄lytiαH₄ppliα₄tionsVH2023TH[aYU]ZY 0

1 —γ₄r₄−lγHoγllulosiαH“γxtilγHqlγαtroβγsHwithHtighH—₄sh₄−ilityHn₄sγβHonH’ilvγrHz₄nowirγsHtoHo₄pturγH
qlγαtroα₄rβiogr₄mVH 0

Citation Report

76


