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oγlRγnRwat∕rE∕mulsγonEs∕paratγonEan−Elγquγ−Emar₂l∕Epr∕paratγonSE2019QE]QEW[YZ[RW[Y[a 18

331 j₂rasγonEr∕sγstantEs∕mγtranspar∕ntEs∕lfR₃l∕anγnαE₃oatγnαsE₂as∕−EonEporousEsγlγ₃aEmγ₃rospβ∕r∕sEan−E
poly−γm∕tβylsγloxan∕SE2019QEYZQEYUVRYUa 12

330 rnt∕αratγonEofEpr∕atE—at∕rE‘∕p∕ll∕n₃∕Ean−ErmaαγnαEy∕rforman₃∕EonEaE’up∕rβy−ropβo₂γ₃Eymv’E
vγ₃rol∕nsEjrrayE₂yEo∕mtos∕₃on−Euas∕rEvγ₃rofa₂rγ₃atγonSE2019QEWVQEVaUUbbY 15

329 ‘∕₃∕ntEa−van₃∕sEonEop∕nEfluγ−γ₃Esyst∕msEforE₂γom∕−γ₃alEapplγ₃atγonscEjEr∕vγ∕wSE2019QEb]QEaZVRa[X 35

328 v∕₃βanγsmsEofEpr∕ssur∕Rγn−u₃∕−Ewat∕rEγnfγltratγonEpro₃∕ssEtβrouαβEαrapβ∕n∕Enanopor∕sSE2019QEYZQEZVaRZWY 3

327 qγαβlyEfluorγnat∕−Ean−Eβγ∕rar₃βγ₃alEqw“sT’γxWEβy₂rγ−Epartγ₃l∕sEforEsu₂strat∕Rγn−∕p∕n−∕ntE
sup∕rampβγpβo₂γ₃E₃oatγnαsSE2019QEXZbQE[W[R[YU 43

326 kγoRγnspγr∕−Etβr∕∕R−γm∕nsγonalE₃ar₂onEn∕tworωEwγtβE∕nβan₃∕−EmassRtransf∕rEa₂γlγtyEforE
sup∕r₃apa₃γtorsSE2019QEVYXQE]WaR]XZ 20

325 ’yntβ∕sγsEofElowEsurfa₃∕R∕n∕rαyEpoly∕pγ₃βloroβy−rγnEtrγazol∕sEtβγnEfγlmSE2019QEZXbQEYaVRYab 5

324 m∕v∕lopm∕ntEofEsβrγnωEr∕sγstan₃∕E₃ottonEusγnαEfluoro₃ar₂onSE2019QE[QE 11

323 ‘apγ−Eyroαramma₂l∕Ewano−ropl∕tEvotγonEonEaE’traγnRpra−γ∕ntE’urfa₃∕SE2019QEXZQEWa[ZRWa]U 8

322 vosquγtoâ��sElompoun−Eny∕sEasErnspγratγonEforEoa₂rγ₃atγonEofElon−u₃tγv∕E’up∕rβy−ropβo₂γ₃E
wano₃ar₂onEvat∕rγalsEfromE—ast∕E—β∕atE’trawSE2019QE]QEXaaXRXabY 9

321 wanos∕₃on−Elas∕rEa₂latγonEforE∕nβan₃∕−Ea−β∕sγonEofEluxEnanowγr∕sEonE₃opp∕rEsu₂strat∕Ean−EγtsE
applγ₃atγonEforEoγlRwat∕rEs∕paratγonSE2019QEY[ZQEbbZRVUUW 34

320 nxplorγnαEtβ∕Eun−∕rwat∕rEaγrRr∕taγnγnαEa₂γlγtyEan−Etβ∕rmalEγnsulatγnαE∕ff∕₃tEofEt∕rryEfa₂rγ₃sEγnspγr∕−E
₂yE’alvγnγaEmol∕staSE2019QEabQEWaZbRWa[b 6

319 ‘∕l∕van₃∕EofEylasmaEyro₃∕ssγnαEonEyolym∕rγ₃Evat∕rγalsEan−Ernt∕rfa₃∕sSE2019QEVRWV 7
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318 yr∕paratγonEofEaEsup∕rβy−ropβo₂γ₃Ean−Esup∕rol∕opβγlγ₃Epoly∕st∕rEt∕xtγl∕E₂yE₃β∕mγ₃alEvaporE
−∕posγtγonEofE−γ₃βloro−γm∕tβylsγlan∕EforE—at∕râ��xγlEs∕paratγonSE2019QEVZbQEZYR[X 24

317 m∕v∕lopm∕ntEofEaEn∕wEtyp∕EofE∕llγptγ₃alTnonR∕llγptγ₃alEvγ₂ratγonE₃oγnγnαEapproa₃β∕sEforE
manufa₃turγnαEfun₃tγonalEmγ₃rostru₃tur∕Esurfa₃∕sSE2019QEWbQEUWZUVW 1

316 ’γnωE−ynamγ₃sEofEaqu∕ousE−ropsEonElu₂rγ₃atγnαEfluγ−E₃oat∕−Eβy−ropβγlγ₃Esurfa₃∕sSE2019QEZ[WQEX]]RXaW 9

315 oa₂rγ₃atγonEan−E₃olorRαra−γ∕ntE₃ontrolEofE₃olorfulEsup∕rβy−ropβo₂γ₃Emat∕rγalsEwγtβEm∕₃βanγ₃alE
−ura₂l∕QEoγlTwat∕rEs∕paratγonEan−Er∕₃y₃la₂l∕Eprop∕rtγ∕sSE2019QEY[[QEXWaRXYV 13

314 lan−l∕EsootEasEaEt∕mplat∕EforEfa₂rγ₃atγnαEsup∕rβy−ropβo₂γ₃EtγtanγumE−γoxγ−∕EfγlmE₂yEmaαn∕tronE
sputt∕rγnαSE2019QEVZbQEWbRX[ 17

313 oa₃γl∕Eon∕Rst∕pEfa₂rγ₃atγonEofEβγαβlyEβy−ropβo₂γ₃QEr∕n∕wa₂l∕Ean−Em∕₃βanγ₃allyEfl∕xγ₂l∕Esponα∕EwγtβE
−ynamγ₃E₃oatγnαEforE∕ffγ₃γ∕ntEoγlTwat∕rEs∕paratγonSE2019QEbZQEZVZRZWY 23

312 o∕QEjlQEwQE’E₃oR−opγnαEasEaEtoolEforEr∕αulatγnαEtβ∕Eoptγ₃alEprop∕rtγ∕sEofEMaQEUNEsγnαl∕Rwall∕−E₃ar₂onE
nanotu₂∕scEaEfγrstEprγn₃γpl∕Estu−ySE2019QE[QEUVZUVV 0

311 ‘∕₃∕ntE−∕v∕lopm∕ntsEγnEmultγfun₃tγonalE₃oatγnαsEforEsolarEpan∕lEapplγ₃atγonscEjEr∕vγ∕wSE2019QEVabQE]ZRVUW 65

310 rnt∕ra₃tγonEofEmγs₃γ₂l∕EsolutγonsEan−Esup∕rβy−ropβo₂γ₃Esurfa₃∕sSE2019QEXZQEXa]RXbX 5

309 j−sorptγv∕Er∕movalEofEr∕sor₃γnolEonEaEnov∕lEor−∕r∕−Em∕soporousE₃ar₂onEMxvlNE∕mployγnαElxtRVbE
sγlγ₃aEs₃affol−cEtγn∕tγ₃sEan−E∕quγlγ₂rγumEstu−ySE2019QE]ZQEXU]RXV] 21

308 vγ₃ropartγ₃l∕Rkas∕−E’oftEnl∕₃tronγ₃Em∕vγ₃∕scE“owar−Exn∕Ryartγ₃l∕Txn∕Ryγx∕lSE2020QEXUQEVbUVaVU 5

307 ’tu−yEonEoγlRwat∕rEs∕paratγonEofEs∕l∕₃tγv∕Rw∕tta₂γlγtyEm∕sβ∕sEwγtβE−γff∕r∕ntEvγ₃roTwanoEstru₃tur∕sSE
2020QEZaYQEVWYUW[ 4

306 zuγ₃ωEan−EnasyEnl∕₃trol∕ssEm∕posγtγonEan−Ejlωan∕tβγolE“r∕atm∕ntE“oEoormEaE’up∕rβy−ropβo₂γ₃E
’urfa₃∕SE2020QEb]QEVaYRVab 1

305 jEsup∕rβy−ropβo₂γ₃E₃oatγnαEtoE₃r∕at∕EmultγRfun₃tγonalEmat∕rγalsEwγtβEm∕₃βanγ₃alT₃β∕mγ₃alTpβysγ₃alE
ro₂ustn∕ssSE2020QEXaVQEVWWZXb 19

304 ’tru₃tur∕QEw∕tta₂γlγtyQE₃orrosγonEan−E₂γo₃ompatγ₂γlγtyEofEnγtγnolEtr∕at∕−E₂yEalωalγn∕Eβy−rotβ∕rmalE
an−Eβy−ropβo₂γ₃Efun₃tγonalγzatγonEforE₃ar−γovas₃ularEapplγ₃atγonsSE2020QEZU[QEVYY[Z] 19

303 ’tronαE₃∕llulos∕Eβy−roα∕lEasEun−∕rwat∕rEsup∕rol∕opβo₂γ₃E₃oatγnαEforE∕ffγ₃γ∕ntEoγlTwat∕rE
s∕paratγonSE2020QEWWbQEVVZY[] 37

302 ’∕lfR‘∕αulat∕−E’up∕rRqy−ropβo₂γ₃EluTluxEnl∕₃tro−∕EoγlmEm∕posγt∕−E₂yExn∕R’t∕pEqγαβRyow∕rE
’putt∕rγnαSE2020QE[QEVbUUabV 6

301 WmERgEXmE₃onv∕rsγonEofEsup∕rw∕ttγnαEm∕sβcEjEsγmpl∕E₂utEpow∕rfulEstrat∕αyEforE∕ff∕₃tγv∕Ean−E
∕ffγ₃γ∕ntEoγlTwat∕rEs∕paratγonSE2020QEWYWQEVV[WYY 7
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300 yoly₃aprola₃ton∕TpolyMuRla₃tγ₃Ea₃γ−NE₃omposγt∕Emγ₃roTnanofγ₂rousEm∕m₂ran∕Epr∕par∕−EtβrouαβE
solutγonE₂lowEspγnnγnαEforEoγlEa−sorptγonSE2020QEWYVQEVWWXXa 13

299 oromEvol∕₃ularEyr∕₃ursorsEtoEwanopartγ₃l∕sâ��“aγlorγnαEtβ∕Ej−sorptγonEyrop∕rtγ∕sEofEyorousE
lar₂onEvat∕rγalsE₂yElontroll∕−Elβ∕mγ₃alEoun₃tγonalγzatγonSE2020QEXUQEVbUaX]V 26

298 nnvγronm∕ntallyEfrγ∕n−lyEωaolγnR₃oat∕−Em∕sβ∕sEwγtβEsup∕rβy−ropβγlγ₃γtyEan−Eun−∕rwat∕rE
sup∕rol∕opβo₂γ₃γtyEforEoγlTwat∕rEs∕paratγonSE2020QEWXbQEVV[ZYV 14

297 wonR₃onv∕ntγonalElowRmol∕₃ularRw∕γαβtEorαanoα∕latorsEwγtβEsup∕rβy−ropβo₂γ₃γtyE₂as∕−EonE
fluor∕s₃∕ntE˛†R−γω∕ton∕R₂oronE−γfluorγ−∕sSE2020QEV]ZQEVUaV][ 3

296 ”ltrasoun−Eassγst∕−Elarα∕Es₃al∕Efa₂rγ₃atγonEofEsup∕rβy−ropβγlγ₃Eano−γz∕−E’nxxEfγlmsEwγtβEβγαβlyE
unγform∕−EnanoporousEarraysSE2020QEWYWQEVWWZYU 10

295 yr∕paratγonEofEsup∕rβy−ropβo₂γ₃Efl∕xγ₂l∕Etu₂∕sEwγtβEwat∕rEan−E₂loo−Er∕p∕ll∕n₃yE₂as∕−EonE
t∕mplat∕Em∕tβo−SE2020QEZa]QEVWYXXV 13

294 ’up∕rβy−ropβo₂γ₃E₃oatγnαsEonEwoo−Ema−∕EofEplantEoγlEan−EnaturalEwaxSE2020QEVYaQEVUZabV 17

293 ‘o₂ustEqy−roα∕lEloatγnαEwγtβExγlR‘∕p∕ll∕ntEyrop∕rtyEγnEjγrQE—at∕rQEan−ExγlE’urroun−γnαsSE2020QEVWQEYbVXaRYbVYZ29

292 yolyEMmγm∕tβylsγloxan∕NEloatγnαEforE‘∕p∕ll∕n₃yEofEyolarEan−EwonRyolarEuγquγ−sSE2020QEVWQE 1

291 j₃βγ∕vγnαEnff∕₃tγv∕ExγlT—at∕rE’∕paratγonEwγtβEkγ₃ompon∕ntE’upramol∕₃ularEqy−roα∕lEyaγntE
loat∕−Ev∕talEv∕sβSE2020QEWQEY]]URY]]a 6

290 oa₂rγ₃atγonEofE’up∕rβy−ropβo₂γ₃E—oo−E’urfa₃∕E₂yEnt₃βγnαEyoly−opamγn∕EloatγnαEwγtβE’o−γumE
qy−roxγ−∕SE2020QEVUQEaY] 6

289 yr∕paratγonEofE’up∕rβy−ropβo₂γ₃EloatγnαE”sγnαE’γlγ₃aâ��yvvjEwano₃omposγt∕SE2020QEXbXQEWUUUV[V 1

288 pqR‘∕sponsγv∕E’up∕rw∕tta₂γlγtyE’urfa₃∕cE“β∕E’tu−yEofExγlEm∕w∕ttγnαEj₂γlγtyEfromEjγrEtoE—at∕rEonEaE
‘ouαβE’urfa₃∕Ean−E’∕l∕₃tγv∕ExγlR—at∕rE’∕paratγonSE2020QE]QEWUUVVY] 6

287 nxp∕rγm∕ntalErnv∕stγαatγonsEonEkγoRrnspγr∕−Er₃∕pβo₂γ₃EloatγnαsEforEjγr₃raftErnflγαβtEr₃γnαEvγtγαatγonSE
2020QEZY]RZ]Z

286 rnEsγtuEm∕talRpolypβ∕nolEγnt∕rfa₃γalEass∕m₂lyEtaγlor∕−Esup∕rw∕ttγnαEyn’T’yn’TvywEm∕m₂ran∕sEforE
oγlRγnRwat∕rE∕mulsγonEs∕paratγonSE2020QE[VZQEVVaZ[[ 46

285 ’up∕rβy−ropβo₂γ₃EqaγrRuγω∕Ewanowγr∕Ev∕m₂ran∕EforEtβ∕EqγαβlyEnffγ₃γ∕ntE’∕paratγonEofExγlT—at∕rE
vγxtur∕sSE2020QEWUWUQEVRb 0

284 wano∕nαγn∕∕r∕−E’up∕rβy−ropβo₂γ₃E’urfa₃∕sEtoEyr∕v∕ntEj−β∕sγonEofEuγst∕rγaEmono₃ytoα∕n∕sEforE
rmprov∕−Eooo−E’af∕tySE2020QE[XQEVYUVRVYU] 1

283 votβRny∕Evγmγ₃ωγnαE’olγ−E’lγpp∕ryEplassE’urfa₃∕EwγtβEr₃∕pβo₂γ₃γtyQE“ranspar∕n₃yQEan−E’∕lfRq∕alγnαSE
2020QEVYQEVUVbaRVUWUb 30
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282 pr∕∕nEan−Efa₃γl∕Epr∕paratγonEofEβy−ropβo₂γ₃E₂γoplastγ₃sEfromEt∕aEwast∕SE2020QEW][QEVWXXZX 23

281 jsymm∕trγ₃E—∕tta₂l∕Elomposγt∕E—oun−Emr∕ssγnαEyr∕par∕−E₂yEnl∕₃trospγnnγnαEwγtβEkγoγnspγr∕−E
vγ₃ropatt∕rnγnαEnnβan₃∕sEmγa₂∕tγ₃E—oun−Eq∕alγnαSSE2020QEXQEZXaXRZXbY 27

280 uat∕ntEfγnα∕rmarωE−∕t∕₃tγonEusγnαEfun₃tγonalγs∕−Esγlγ₃onEoxγ−∕Enanopartγ₃l∕scExptγmγsatγonEan−E
₃omparγsonEwγtβE₃yanoa₃rylat∕EfumγnαSE2020QEXVZQEVVUYYW 4

279 jEwrγta₂l∕ElγtβγumEm∕talEγnωSE2020QE[XQEVYaXRVYab 30

278 ’γxWTua−−∕rRuγω∕Eyolysγls∕squγoxan∕sEwano₃omposγt∕EloatγnαscEylayγnαEwγtβEtβ∕Eqy₂rγ−Ernt∕rfa₃∕E
forE“unγnαE“β∕rmalEyrop∕rtγ∕sEan−E—∕tta₂γlγtySE2020QEVUQEbVX 8

277 vγ₃roTwanostru₃tur∕−EloatγnαEforElottonE“∕xtγl∕sE“βatE‘∕p∕lExγlQE—at∕rQEan−Elβ∕mγ₃alE—arfar∕E
jα∕ntsSE2020QEVWQE 7

276 wanopartγ₃l∕E˛–R°ryEnnβan₃∕−E’up∕rβy−ropβo₂γ₃γtySE2020QEXaQE[YZR[ZZ 3

275 ol∕xγ₂l∕ElolorR“una₂l∕Enl∕₃trolumγn∕s₃∕ntEm∕vγ₃∕sE₂yEm∕sγαnγnαEmγ∕l∕₃trγ₃RmγstγnαuγsβγnαE
mou₂l∕R’ta₃ω∕−Enmγssγv∕Euay∕rsSE2020QEXUQEWUUZWUU 12

274 mynamγ₃sEofEwat∕rEγnπ∕₃tγonEγnEanEoγlRw∕tEr∕s∕rvoγrEro₃ωEatEsu₂surfa₃∕E₃on−γtγonscErnvasγonEpatt∕rnsE
an−Epor∕RfγllγnαE∕v∕ntsSE2020QEVUWQEUWXVVU 10

273 jntγfrostγnαEy∕rforman₃∕EofEaE’up∕rβy−ropβo₂γ₃E’urfa₃∕E₂yExptγmγzγnαEtβ∕E’urfa₃∕EvorpβoloαySE
2020QEX[QEVUVZ[RVUV[Z 5

272 lrossR’p∕₃γ∕sEkγoγnspγr∕−Ejnγsotropγ₃E’urfa₃∕sEforEj₃tγv∕Emropl∕tE“ransportatγonEmrγv∕nE₂yE
”nγ−γr∕₃tγonalEvγ₃ro₃olumnE—av∕sSE2020QEVWQEYWW[YRYWW]X 15

271 wonR—∕tta₂l∕E’urfa₃∕sEâ��EoromEwaturalEtoEjrtγfγ₃γalEan−Ejpplγ₃atγonsSE2020QEVbZRWXV 1

270 uas∕rEoa₂rγ₃atγonEofEjntγRr₃γnαE’urfa₃∕scEjE‘∕vγ∕wSE2020QEVXQE 20

269 —∕tta₂γlγtyE“ransγtγonEforEuas∕rE“∕xtur∕−E’urfa₃∕scEjElompr∕β∕nsγv∕E‘∕vγ∕wSE2020QEWVQEVUUaUW 26

268 uarα∕Rjr∕aEyatt∕rnγnαEofExγlRkas∕−ErnωsEonE’up∕rβy−ropβo₂γ₃E“γxWEwanotu₂ularEuay∕rsE₂yE
yβoto₃atalytγ₃E—∕tta₂γlγtyElonv∕rsγonSE2020QEVUQEVWUX 1

267 ‘ol∕sEofE₃β∕mγstryEmo−γfγ₃atγonEforElas∕rEt∕xtur∕−Em∕talEalloysEtoEa₃βγ∕v∕E∕xtr∕m∕Esurfa₃∕Ew∕ttγnαE
₂∕βavγorsSE2020QEVbWQEVUa]YY 51

266 mo∕sElonfγn∕m∕ntEnna₂l∕Ev∕tβan∕Eqy−rat∕EprowtβEatEuowEyr∕ssur∕shErnsγαβtsEfromEvol∕₃ularE
mynamγ₃sE’γmulatγonsSE2020QEVWYQEVVUVZRVVUWW 12

265 xptγmγzatγonE’yntβ∕sγsEan−Ekγos∕nsγnαEy∕rforman₃∕EofEanEj₃rylat∕Rkas∕−Eqy−roα∕lEasEanExptγ₃alE
—av∕αuγ−γnαE’∕nsγnαEoγlmSE2020QEbWQEVYbU]RVYbVY 1
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264 wov∕lEβy−ropβo₂γ₃Ean−Eol∕opβo₂γ₃Esurfa₃∕sEusγnαEpolyur∕tβan∕EwγtβEβy−roα∕nat∕−Epolyγsopr∕n∕E
softEs∕αm∕ntSE2020QEWYQEVUVWYX 1

263 yγnn∕−Emropl∕tE’γz∕EonEaE’up∕rβy−ropβo₂γ₃E’urfa₃∕EγnE’β∕arEolowSE2020QE]QEXY 1

262 rnv∕stγαatγonEan−Eyr∕−γ₃tγonEonE‘∕αulatγonEofEqy−ropβo₂γ₃γtyEofEyolym∕tβylEv∕tβa₃rylat∕EMyvvjNE
’urfa₃∕E₂yEo∕mtos∕₃on−Euas∕rErrra−γatγonSE2020QEVUQEXa[ 5

261 jEnov∕lEsup∕rβy−ropβγlγ₃Tsup∕rol∕opβo₂γ₃Enano₃omposγt∕Eymv’RwqWTyoxwaR’γxWE₃oat∕−Rm∕sβE
forEtβ∕EβγαβlyE∕ffγ₃γ∕ntEan−E−ura₂l∕Es∕paratγonEofEoγlEan−Ewat∕rSE2020QEXbYQEVWZaZb 20

260 nl∕₃trospunEwanofγ₂∕rsEforEnnvγronm∕ntalEyrot∕₃tγonSE2020QE]]XRaU[ 2

259 kγoγnspγr∕−Esurfa₃∕EwγtβEsp∕₃γalEw∕tta₂γlγtyEforElγquγ−EtransportatγonEan−Es∕paratγonSE2020QEWZQE∕UUV]Z 7

258 k∕a−lγω∕EyorousEoγ₂rousEv∕m₂ran∕EwγtβE’wγt₃βa₂l∕E—∕tta₂γlγtyEforEnffγ₃γ∕ntExγlT—at∕rE’∕paratγonSE
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97 kγomγm∕tγ₃E’up∕rEL’γlγ₃at∕LEyβo₂γ₃γtyEan−E’up∕rβy−ropβo₂γ₃γtyEofE“β∕rmalEkarrγ∕rEloatγnαSE

96 ’∕lfRβ∕alγnαEan−Er∕paγrEofEfa₂rγ₃scEjE₃ompr∕β∕nsγv∕Er∕vγ∕wEofEtβ∕Eapplγ₃atγonEtoolωγtSE2022QE 3

95 yrot∕γnEyatt∕rnγnαEonEvγ₃rot∕xtur∕−Eyolym∕rγ₃EwanoR₂rusβE“∕mplat∕sEx₂taγn∕−EkyEwanos∕₃on−E
oγ₂r∕Euas∕rSSE2022QE∕WVUUYZY 0

94 yroαramma₂l∕E“ransγtγonE₂∕tw∕∕nEj−β∕sγv∕TjntγRj−β∕sγv∕Ey∕rforman₃∕sEonEyorousEy–moE’pβ∕r∕sE
’upport∕−E₂yE’βap∕Ev∕moryEyuujSSE2022QEVYQE 0

93 vγ₃rofluγ−γ₃sEt∕₃βnoloαycEpastQEpr∕s∕ntQEan−Efutur∕Eprosp∕₃tsEforE₂γomarω∕rE−γaαnostγ₃sSE2022QEYZ]RYaZ 0

92 ’up∕rβy−ropβo₂γ₃Ean−Em∕₃βanγ₃allyEro₂ustEpolysγloxan∕E₃omposγt∕E₃oatγnαsE₃ontaγnγnαEmo−γfγ∕−E
sγlγ₃aEnanopartγ₃l∕sEan−Ey’Rαraft∕−Eβalloysγt∕Enanotu₂∕sSE2022QE 0

91 yatt∕rnγnαEjss∕m₂lyEofElolloγ−alEyartγ₃l∕sSE2022QEXUZRXWb

90 kγ₃ontγnuousEporousEm∕m₂ran∕sEwγtβEmγ₃roRnanoE₃omposγt∕Estru₃tur∕EusγnαEaEfa₃γl∕E
atomγzatγonRassγst∕−Enonsolv∕ntEγn−u₃∕−Epβas∕Es∕paratγonEm∕tβo−SEV 0

89 or∕∕Rstan−γnαElam∕llarEXmEar₃βγt∕₃tur∕sEass∕m₂l∕−EfromE₃βγtosanEasEaEr∕usa₂l∕E
tγtanγumRγmmo₂γlγz∕−EaffγnγtyEm∕m₂ran∕EforE∕ffγ₃γ∕ntlyE₃apturγnαEpβospβop∕ptγ−∕sSE2022QEWYQEWXaRWZU 2

88 uγf∕E’panEofE’lγpp∕ryEuu₂rγ₃antErnfus∕−E’urfa₃∕sSSE2022QE 2

87 kγ₂lγom∕trγ₃Esurv∕yEan−En∕tworωEanalysγsEofE₂γomγm∕tγ₃sEan−Enatur∕EγnspγratγonEγnE∕nαγn∕∕rγnαE
s₃γ∕n₃∕SSE2022QE 0

86 ’∕lfRass∕m₂lγnαEofEnano₂γonγ₃scEfromEtβ∕oryEtoEapplγ₃atγonsSE2022QEVVVRVXa

85 oa₃γl∕Efa₂rγ₃atγonEofEβy−ropβo₂γ₃E°nxEnanostru₃tur∕−Enγ₃ω∕lEmγ₃rotu₂∕sEtβrouαβEpuls∕E
∕l∕₃tro−∕posγtγonEasEpromγsγnαEpβoto₃atalystEforEwast∕wat∕rEr∕m∕−γatγonSE2022QE]ZQEZXaRZZV 2
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84 qon∕y₃om₂Rlγω∕E₃o₂altEβy−roxγ−∕Enanosβ∕∕tsEγn−u₃∕−E₂asaltEfγ₂∕rEfa₂rγ₃sEwγtβEro₂ustEan−E−ura₂l∕E
sup∕rβy−ropβo₂γ₃γtyEforEantγRγ₃γnαEan−EoγlRwat∕rEs∕paratγonSSE2022QEYWbQEVWaWaY 2

83 ’olγ−Estat∕Eγonγ₃sEâ��E’∕l∕₃t∕−Etopγ₃sEan−En∕wE−γr∕₃tγonsSE2022QEVW[QEVUUbWV 2

82 latalytγ₃E₃onfγn∕m∕ntE∕ff∕₃tsEγnEnano₃βann∕lscEfromE₂γoloαγ₃alEsyntβ∕sγsEtoE₃β∕mγ₃alE∕nαγn∕∕rγnαSE
2022QEYQEVZV]RVZW[ 1

81 ’βortR₃βaγnEfluoro₃ar₂onR₂as∕−Epolym∕rγ₃E₃oatγnαEwγtβE∕x₃∕ll∕ntEnonw∕ttγnαEa₂γlγtyEaαaγnstE
₃β∕mγ₃alEwarfar∕Eaα∕ntsSSE2022QEVWQE]]]XR]]]b 1

80 –∕rtγ₃alEjlγαnm∕ntEofEuγquγ−ElrystalsEonEyβ∕nylpβ∕noxym∕tβylR’u₂stγtut∕−Eyolystyr∕n∕Ry’E
m∕rγvatγv∕sE’tru₃turallyE’γmγlarEtoEulEvol∕₃ul∕sSSE2022QEVYQE 1

79 ’urfa₃∕EtopoαrapβyE₂yEwat∕rEπ∕tRαuγ−∕−Elas∕rEt∕xturγnαEonEw∕tta₂γlγtyEofEmono₃rystallγn∕Esγlγ₃onSE
2022QEVWUQEW]Y]

78 uarα∕R’₃al∕Eoa₂rγ₃atγonEofEpra−∕−Elonv∕xE’tru₃tur∕EforE’up∕rβy−ropβo₂γ₃EloatγnαErnspγr∕−E₂yE
watur∕SSE2022QEVZQE 0

77
’up∕rβy−ropβo₂γ₃EjαRm∕₃orat∕−EluxEwanowγr∕EjrraysEwγtβEjnalyt∕Rlon₃∕ntratγnαEan−E
’∕lfRll∕anγnαEkγnaryEoun₃tγonsEforE”ltras∕nsγtγv∕Ean−E‘∕₃y₃la₂l∕E’urfa₃∕Rnnβan₃∕−E‘amanE
’₃att∕rγnαSEWWUUUY]

1

76 ylasmaR₃ontroll∕−Esurfa₃∕Ew∕tta₂γlγtycEr∕₃∕ntEa−van₃∕sEan−Efutur∕Eapplγ₃atγonsSEVRXa 0

75 nxp∕rγm∕ntalEm∕tβo−sEγnE₃β∕mγ₃alE∕nαγn∕∕rγnαcE’₃annγnαE∕l∕₃tronEmγ₃ros₃opyEan−E ERrayE
ultraRmγ₃ros₃opyâ��E’nvEan−E uvSE 0

74 jEkγomγm∕tγ₃Ejpproa₃βEtoEyrot∕₃tγv∕Eplov∕Em∕sγαncErnspγratγonsEfromEwatur∕Ean−Etβ∕E’tru₃turalE
uγmγtatγonsEofEuγvγnαExrαanγsmsSE2022QE

73 ‘o₂ustEan−E−ura₂l∕Esup∕rβy−ropβo₂γ₃Ean−EoγlRa₂sor₂∕ntEsγlγ₃aEpartγ₃l∕sEwγtβEultraβγαβEs∕paratγonE
∕ffγ₃γ∕n₃yEan−Er∕₃y₃la₂γlγtySE2022QEXXZQEVVV]]W 0

72 ‘∕latγonsβγpE₂∕tw∕∕nEβy−ropβo₂γ₃γtyEan−E−raαEr∕−u₃tγonEofE’γxWTqu‘R’γE₃oatγnαsSE2022QE[YWQEVWa[[a 0

71 wov∕lEαrapβ∕n∕R₂as∕−Et∕rnaryEnano₃omposγt∕E₃oatγnαsEasE∕₃ofrγ∕n−lyEantγfoulγnαE₂rusβEsurfa₃∕sSE
2022QEV[]QEVU[aUX 0

70 nff∕₃tEofEultrasonγ₃Evγ₂ratγonRassγst∕−Elas∕rEtr∕atm∕ntEonEsurfa₃∕Erouαβn∕ssEan−Ew∕tta₂γlγtyEofE
alumγnumSE2022QEVZUQEVU]b[b 1

69 vo−∕lγnαEnxp∕rγm∕ntalEyaram∕t∕rsEforEtβ∕Eoa₂rγ₃atγonEofEvultγfun₃tγonalE’urfa₃∕sElompos∕−EofE
nl∕₃trospunEyluT°nxRwysEwanofγ₂∕rsSSE2021QEVXQE 0

68 rmprov∕−Eu∕₂∕sαu∕Ern−γ₃atorRkas∕−EnvolutγonaryEjlαorγtβmcE‘∕−u₃γnαEqyp∕rvolum∕ElomputatγonsSE
2022QEVUQEVb 1

67 —∕ttγnαE₂∕βavγorEofEsγlγ₃onEnanowγr∕sEarrayEfa₂rγ₃at∕−E₂yEv∕talRassγst∕−E₃β∕mγ₃alE∕t₃βγnαSE2022QE 0
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66 ’γlR∕nβan₃∕−Epolyur∕tβan∕E₃omposγt∕E₃oatγnαsEwγtβE∕x₃∕ll∕ntEantγRfoulγnαQEm∕₃βanγ₃alQEtβ∕rmalQE
₃β∕mγ₃alEprop∕rtγ∕sEonEvarγousEsu₂strat∕sSE2022QEV[aQEVU[bUb 1

65 jpplγ₃atγonEofEoγ₂rousE’tru₃tur∕sEγnE’∕paratγonEofE—at∕rEan−ExγlEnmulsγonscEjE‘∕vγ∕wSE2022QEVU]bbb 1

64 jEslγpp∕ryEβy−roα∕lE₃oatγnαEwγtβE−ura₂l∕EoγlRr∕p∕ll∕ntEprop∕rtyEan−Es∕lfRr∕α∕n∕ratγonE₃apa₃γtySE

63 ‘∕₃∕ntEa−van₃∕sEγnE₃β∕mγ₃alE−ura₂γlγtyEan−Em∕₃βanγ₃alEsta₂γlγtyEofEsup∕rβy−ropβo₂γ₃Emat∕rγalscE
vultγRstrat∕αyE−∕sγαnEan−Estr∕nαtβ∕nγnαSE2022QE 1

62 yr∕paratγonEan−Epartγ₃l∕Esγz∕E∕ff∕₃tsEstu−yEofEsustaγna₂l∕Es∕lfR₃l∕anγnαEan−E−ura₂l∕Esγlγ₃onEmat∕rγalsE
wγtβEsup∕rβy−ropβo₂γ₃Esurfa₃∕Ep∕rforman₃∕SE2022QEVUQEVU]aaY 1

61 vo−∕rnEt∕stγnαEan−EanalyzγnαEt∕₃βnγqu∕sEγnE₃orrosγonSE2022QEYWbRYZU

60 j−van₃∕sEγnE’up∕rβy−ropβo₂γ₃E’urfa₃∕scEkγoloαyEtoEkγomγm∕tγ₃SE2022QEV]VRVbZ

59 yolym∕rEkrusβ∕scE’yntβ∕sγsQElβara₃t∕rγzatγonQEyrop∕rtγ∕sEan−Ejpplγ₃atγonsSE2022QEVUVUUU 2

58 mropl∕tEmanγpulatγonEonEsup∕rβy−ropβo₂γ₃Esurfa₃∕sE₂as∕−EonE∕xt∕rnalEstγmulatγoncEjEr∕vγ∕wSE2022QE
XU[QEVUW]WY 3

57 rnorαanγ₃Rwanopartγ₃l∕Rkas∕−E’up∕rRqy−ropβo₂γ₃Elolor∕−EloatγnαsEforE’ustaγna₂l∕E
kuγl−γnαRrnt∕αrat∕−Eyβotovoltaγ₃sSEWWUUXZa 0

56 lontroll∕−E−∕lγv∕ryEofEt∕tra₃y₃lγn∕EwγtβE“γxWilβγtosani°roRaEnano₃omposγt∕Ean−E∕valuatγonEofE
tβ∕γrEantγmγ₃ro₂γalEa₃tγvγtγ∕sSE

55 wanostru₃tur∕R₂as∕−E—∕tta₂γlγtyEvo−γfγ₃atγonEofE“γjl[–YEjlloyE’urfa₃∕EforEvo−ulatγnαEkγofγlmE
yro−u₃tγoncE’up∕rβy−ropβγlγ₃QE’up∕rβy−ropβo₂γ₃QEan−E’lγpp∕ryE’urfa₃∕sSE2022QEV[[YbW 0

54 ’up∕rol∕opβo₂γ₃E₃oatγnαE₂as∕−EonEzγn₃Eoxγ−∕Enanopartγ₃l∕Efγll∕−Efluoropolym∕rγ₃Enano₃omposγt∕sSE

53 nl∕₃trospunEkγo−∕αra−a₂l∕EyolyMuRla₃tγ₃Ea₃γ−NEwanofγ₂∕rEv∕m₂ran∕sEasEqγαβlyEyorousExγlE’or₂∕ntE
wanomat∕rγalsSE2022QEVWQEW[]U 1

52 “∕mplat∕Ror∕∕E’₃ala₂l∕Eoa₂rγ₃atγonEofEuγn∕arlyEy∕rγo−γ₃Evγ₃rostru₃tur∕sE₂yElontrollγnαE‘γ₂₂γnαE
m∕f∕₃tsEyβ∕nom∕nonEγnEoorwar−E‘ollEloatγnαEforEvultγfun₃tγonalEjpplγ₃atγonsSEWWUVWX] 1

51 qy−roRTγ₃∕Rpβo₂γ₃E₃oatγnαsEan−Emat∕rγalsEforEwγn−Etur₂γn∕Eγ₃γnαEmγtγαatγonSE2022QEVXZRV[a 0

50 ”s∕EofE’up∕rβy−ropβo₂γ₃E’urfa₃∕sEforEy∕rforman₃∕Ennβan₃∕m∕ntEofEj∕rγalâ��jquatγ₃E–∕βγ₃l∕sSEWVUUVaZ 0

49 ora₃talRlγω∕Eqγ∕rar₃βγ₃alEluxEwanoTvγ₃rostru₃tur∕sEforEuarα∕R’urfa₃∕RtoR–olum∕R‘atγoEmγpE
latalystsSE 0
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48 kγomγm∕tγ₃E’up∕rEâ��’γlγ₃at∕â��Eyβo₂γ₃γtyEan−E’up∕rβy−ropβo₂γ₃γtyEofEl∕ramγ₃Evat∕rγalSEWWUVW[] 0

47 lontrolla₂l∕Eoa₂rγ₃atγonEofEmura₂l∕QE”n−∕rlγquγ−E’up∕rlyopβo₂γ₃E’urfa₃∕sEkas∕−EonEtβ∕E
uyopβγlγ₃â��uyopβo₂γ₃Ekalan₃∕SE2022QEXaQEVVb[WRVVb]V 1

46 jEr∕vγ∕wEonEnatur∕Rγnspγr∕−EαatγnαEm∕m₂ran∕scEfromE₃on₃∕ptEtoE−∕sγαnEan−Eapplγ₃atγonsSE 2

45 jnγmalREan−EqumanRrnspγr∕−Ewanostru₃tur∕sEasE’up∕r₃apa₃γtorEnl∕₃tro−∕Evat∕rγalscEjE‘∕vγ∕wSE2022
QEVYQE 1

44 ’γlγ₃onEwanostru₃tur∕sEan−Ewano₃omposγt∕sEforEjntγ₂a₃t∕rγalEan−E“β∕ranostγ₃Ejpplγ₃atγonsSE2022QEVVXbVW 0

43 ‘∕₃∕ntEproαr∕ssEγnEtβ∕Em∕₃βanγsmsQEpr∕paratγonsEan−Eapplγ₃atγonsEofEpolym∕rγ₃EantγfoααγnαE
₃oatγnαsSE2022QEXUbQEVUW]bY 0

42 ’up∕rβy−ropβo₂γ₃Ean−E’∕lfRll∕anγnαEjlumγnumEvγaEaE‘apγ−Ean−Elontroll∕−Eyro₃∕ssSE 0

41 kγoloαyEan−Enatur∕cEkγonγ₃Esup∕rβy−ropβo₂γ₃Esurfa₃∕Ean−Eprγn₃γpl∕SEVUQE 0

40 —∕ttγnαElβara₃t∕rγstγ₃sEofEwanosγlγ₃aRyolyEMa₃rylγ₃Ea₃γ−NE“ranspar∕ntEjntγRooαEloatγnαsSE2022QEVYQEY[[X 2

39 nnβan₃γnαEtβ∕Elγf∕spanEan−E−ura₂γlγtyEofEsup∕rampβγpβo₂γ₃Esurfa₃∕sEforEpot∕ntγalEγn−ustrγalE
applγ₃atγonscEjEr∕vγ∕wSE2022QEXVUQEVUW]b] 2

38 —at∕rE−ropl∕tsEγmpa₃tE−ynamγ₃sEonElas∕rE∕nαγn∕∕r∕−Esup∕rβy−ropβo₂γ₃E₃∕ramγ₃Esurfa₃∕SE2023QEVZaQEVUaaa] 1

37 uas∕rEsurfa₃∕Efun₃tγonalγzatγonEtoEa₃βγ∕v∕E∕xtr∕m∕Esurfa₃∕Ew∕ttγnαE₃on−γtγonsEan−Er∕sultantE
surfa₃∕Efun₃tγonalγtγ∕sSE2022QEWbQEXWV]RXWY] 1

36 kγoRγnspγr∕−Ewat∕rR−rγv∕nE∕l∕₃trγ₃γtyEα∕n∕ratorscEoromEfun−am∕ntalEm∕₃βanγsmsEtoEpra₃tγ₃alE
applγ₃atγonsSE2022QE 4

35 ”ltraR‘o₂ustEsoul∕Rq∕at∕−E’up∕rβy−ropβo₂γ₃E’martE—γn−owcEmuallyR’wγt₃βγnαEmropl∕tsEj−β∕sγonE
an−E“ranspar∕n₃yEvγaErnE’γtuEnl∕₃trγ₃Rj₃tuat∕−E‘∕₃onfγαura₂l∕E’βap∕Rv∕moryE’βutt∕rsSEWWVUYbZ 0

34 ol∕xγ₂l∕E’up∕rβy−ropβo₂γ₃Evγ₃rol∕nsEjrraysEforEqumγ−Exut−oorEnnvγronm∕ntEjpplγ₃atγonsSE 1

33 ’₃annγnαEmropEorγ₃tγonEoor₃∕Evγ₃ros₃opySE 0

32 ‘apγ−E−γppγnαEpr∕paratγonEofEsup∕rβy−ropβo₂γ₃E“γxWE₃ottonEfa₂rγ₃EforEmultγfun₃tγonalEβγαβlyE
∕ffγ₃γ∕ntEoγlRwat∕rEs∕paratγonEan−Epβoto₃atalytγ₃E−∕αra−atγonSE2023QE[Z]QEVXUZbU 1

31 ‘atγonalEfa₂rγ₃atγonEofEβγαβR−ura₂γlγtyEsup∕rβy−ropβo₂γ₃E₃oatγnαsE₂as∕−EonEtβ∕E∕x₃∕ll∕ntE
₃ompatγ₂γlγtyE₂∕tw∕∕nEnanopartγ₃l∕sEan−Epolym∕rsSE2023QEV]ZQEVU]XZa 0
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30 mropEγmpa₃tE−ynamγ₃sEonEsolγ−Esurfa₃∕sSE2022QEVWVQEWVUZUV 2

29 mropl∕tElonstraγntE₂yEaE’up∕rβy−ropβo₂γ₃â��’up∕rβy−ropβγlγ₃Eqy₂rγ−E’urfa₃∕EwγtβEaE’γxWEwyEloatγnαE
forEm∕t∕rmγnatγonEofEq∕avyEv∕talsE”sγnαEurk’SE2022QEZQEV]ZUaRV]ZVZ 0

28 qγαβRnffγ₃γ∕n₃yE‘∕₃lamatγonEofExs₃γllatγnαEnn∕rαyEmurγnαEvultγpl∕Emropl∕tsErmpa₃tEonEkγonγ₃EuotusE
’urfa₃∕SEWWUWVbV 0

27 kγomγm∕tγ₃E’up∕rβy−ropβo₂γ₃Evat∕rγalsElonstru₃tEfromEkγnaryE’tru₃tur∕cEjE‘∕vγ∕wEonEm∕sγαnQE
yrop∕rtγ∕sQEan−Ejpplγ₃atγonsSEWWUVaY] 0

26 jE—∕avγnαEv∕tβo−EtoEyr∕par∕Emou₂l∕Ruay∕rEsanusEoa₂rγ₃EforExγlR—at∕rE’∕paratγonSE2022QEWXQEX[WYRX[X] 0

25 m∕sγαnE₃onsγ−∕ratγonsEtoEfa₂rγ₃at∕Emultγfun₃tγonalEsup∕romnγpβo₂γ₃Esurfa₃∕scEjEr∕vγ∕wSE2022QEVVV]Za 0

24 jE₃rγtγ₃alEr∕vγ∕wEonEro₂ustEs∕lfR₃l∕anγnαEprop∕rtγ∕sEofElotusEl∕afSE 0

23 mropEγmpa₃tE−ynamγ₃Ean−E−γr∕₃tγonalEtransportEonE−raαonflyEwγnαEsurfa₃∕SE2023QEVVQE]X]R]Y] 0

22 jEâ��oamγlyEofE—∕arâ��cE“ra₃∕oloαγ₃alEyatt∕rnsEonEy∕₂₂l∕sE”s∕−EforEkurnγsβγnαEyotsEan−Eyro₃∕ssγnαE
xtβ∕rEylastγ₃Evγn∕ralEvatt∕rsSE 0

21 v∕talEmγ₃roTnanostru₃tur∕E∕nβan₃∕−Elas∕rRγn−u₃∕−E₂r∕aω−ownEsp∕₃tros₃opySE2023QEVWYVQEXYUaUW 0

20 oromEun−∕rstan−γnαE₂a₃t∕rγalEγnt∕ra₃tγonsEtoE−∕v∕lopγnαE₂a₃t∕rγ₃γ−alEsurfa₃∕sSE2023QEYVRZ] 0

19 “β∕Epr∕paratγonEofEslγpp∕ryElγquγ−Rγnfus∕−Esurfa₃∕Ean−Etβ∕E−ropl∕tsE₂oun₃∕E₂∕βavγorSE 0
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