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434 p₃₄ri−₃tionGoπGhighGpβrπorm₃n−βG”pxGmβm₄r₃nβG−ont₃iningGxrT“ mx”sGintβrπ₃−i₃lGrβgul₃tionUUG
2020SGXWSGY]Xb_TY]Xcc 7

433 nβsignG₃ndGπ₃₄ri−₃tionGoπGgTmZx[Gn₃noshββtsGdβ−or₃tβdG”iyYGhy₄ridGsβnsorGπilmsGπorGimprovβdG
pβrπorm₃n−βGtow₃rdsGmyYGg₃sUG2020SGXXcSGXWbW_W 23

432 ”hβG’olβGoπGx₃nowrinklβsGinGw₃ssG”r₃nsportG₃−rossGqr₃phβnβTl₃sβdGwβm₄r₃nβsUGAdvanced 
Functional MaterialsSG2020SGZWSGYWWZX]c 15.6 19

431 wultiπun−tion₃lGgTmZx[VkgGxzsGintβr−₃l₃tβdGqyG−ompositβGmβm₄r₃nβGπorG“o’“Gdβtβ−tionG₃ndG
photo−₃t₃lyti−Gdβgr₃d₃tionGoπGp₃r₃oxonTβthylUG2020SG[WYSGXY_YYZ 28

430 monstru−tingGintβrl₃yβrGtoGt₃ilorGstru−turβG₃ndGpβrπorm₃n−βGoπGthinTπilmG−ompositβGpoly₃midβG
mβm₄r₃nβsdGkGrβviβwUG2020SGYbYSGXWYYW[ 54
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429 zrβp₃r₃tionGoπGom”poGporousGmβm₄r₃nβGwithG₃GgrββnGdiluβntG”y”wG₃ndGpβrπorm₃n−βGinG—wnG
pro−βssUG2020SG_XYSGXXbZa] 7

428 –ltr₃thinGgr₃phβnβGoxidβGmβm₄r₃nβGwithG−onstru−tβdGtβntTsh₃pβdGstru−turβsGπorGβππi−iβntG₃ndG
tun₃₄lβGmolβ−ul₃rGsiβvingUG2020SGaSGYZaZTYZb[ 3

427 snπluβn−βGoπG“urπ₃−βGmhβmistryGonG ₃tβrGk₄sorptionGinGpun−tion₃lizβdGqβrm₃n₃nβUG2020SGZYSGX]ZaTX][[ 5

426 knGultr₃highlyGpβrmβ₃₄lβTsβlβ−tivβGn₃noπiltr₃tionGmβm₄r₃nβGmβdi₃tβdG₄yG₃nGinGsituGπormβdG
intβrl₃yβrUG2020SGbSG]Ya]T]YbZ 51

425 oππβ−tivβGionGsiβvingGwithG”iZmY”xGwXβnβGmβm₄r₃nβsGπorGprodu−tionGoπGdrinkingGw₃tβrGπromG
sβ₃w₃tβrUG2020SGZSGYc_TZWY 204

424 snπluβn−βGoπGthβGprβsβn−βGoπG−₃tionsGonGthβGw₃tβrG₃ndGs₃ltGdyn₃mi−sGinsidβGl₃yβrβdGgr₃phβnβGoxidβG
OqyPGmβm₄r₃nβsUG2020SGXYSGaYaZTaYbZ 7

423 “tru−tur₃llyGyrdβrβdG[βm₃il´ protβ−tβdłZx[VqyGwβm₄r₃nβsGtow₃rdG“ol₃rTnrivβnGprβshw₃tβrG
qβnβr₃tionUG2020SGbSG[Z_YT[ZaW 18

422 x₃nostru−turβdGqr₃phβnβGyxidβGmompositβGwβm₄r₃nβsGwithG–ltr₃pβrmβ₃₄ilityG₃ndGwβ−h₃ni−₃lG
’o₄ustnβssUG2020SGYWSGYYWcTYYXb 16

421 yvβrviβwGoπGmβm₄r₃nβGtβ−hnologyUG2020SGXTYb 13

420 m₃r₄onGn₃nom₃tβri₃lsdGZWGyβ₃rsGoπGrβsβ₃r−hGinG₃groβ−osystβmsUG2020SGXTXb 4

419 rydrothβrm₃lGrβdu−βdGgr₃phβnβGoxidβGmβm₄r₃nβsGπorGdyβsGrβmovingUG2020SGY[XSGXX_aZW 31

418 –ltr₃thinGwβm₄r₃nβsdGkGxβwGypportunityGπorG–ltr₃π₃stG₃ndGoππi−iβntG“βp₃r₃tionUG2020SG]SGXcWXW_c 17

417 mrosslinkβdGβlβ−trospinningGπi₄βrsGwithGtun₃₄lβGswβllingG₄βh₃viorsdGkGnovβlG₃ndGβππβ−tivβG₃dsor₄βntG
πorGwβthylβnβGlluβUG2020SGZcWSGXY[[aY 18

416 ”woTdimβnsion₃lG “YGmβm₄r₃nβsG−onstru−tβdGonGdiππβrβntGsu₄str₃tβsGπorGβππi−iβntGdyβG
dβs₃lin₃tionUG2020SG[bWSGXX[ZbW 8

415 ’₃m₃nGim₃gingGoπGmβm₄r₃nβGπoulingUG2020SGY[YSGXX_a_Z 7

414 zrogrβssG₃ndG−ontrolGinGdβvβlopmβntGoπGsinglβGl₃yβrGgr₃phβnβGmβm₄r₃nβsUG2020SGXa]SGXWcY_c 5

413 olβ−tri−TpiβldTsndu−βdGsoni−G“iβvingG₃tGzl₃n₃rGqr₃phβnβGyxidβGrβtβrojun−tionsGπorGwini₃turizβdG
 ₃tβrGnβs₃lin₃tionUG2020SGZYSGβXcWZc][ 34

412 ql₃ssG”r₃nsitionG₃ndGmryst₃lliz₃tionGinGrβx₃gon₃lGloronGxitridβdGmru−i₃lG’olβGoπGyriβnt₃tion₃lGyrdβrUG
2020SGZSGXcWWXa[
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411 ”hβGrolβGoπGsurπ₃−βGwβtt₃₄ilityGonGw₃tβrGtr₃nsportGthroughGmβm₄r₃nβsUG2020SGYXcSGXX]_WY 11

410 oππβ−tGoπG”iyYG−ontβntGonGthβGpropβrtiβsGoπGpolysulπonβGn₃noπiltr₃tionGmβm₄r₃nβsGmodiπiβdGwithG₃G
l₃yβrGoπG”iyYâ��gr₃phβnβGoxidβUG2020SGY[YSGXX_aaW 31

409 zrβp₃r₃tionGoπGgly−inβGmβdi₃tβdGgr₃phβnβGoxidβVgTmZx[Gl₃mβll₃rGmβm₄r₃nβsGπorGn₃noπiltr₃tionUG
2020SG_WXSGXXac[b 29

408 “tudyGoπGsonGzβrmβ₃tionGthroughGthβGqr₃phβnβGyxidβVzolyβthβrG“ulπonβGwβm₄r₃nβsUG2020SGaSG[cZT[cc 1

407 v₃rgβT₃rβ₃Gn₃nostru−turβdGsurπ₃−βsGwithGtun₃₄lβGzβt₃Gpotβnti₃lsUG2020SGXcSGXWW]]Z 8

406 niv₃lβntGhβ₃vyGmβt₃lGionsGrβmov₃lGπromG−ont₃min₃tβdGw₃tβrGusingGpositivβlyG−h₃rgβdGmβm₄r₃nβG
prβp₃rβdGπromG₃GnβwG−₃r₄onGn₃nom₃tβri₃lG₃ndGrzosUG2020SGZbbSGXY[XcY 52

405 ’β−βntGprogrβssG₃ndGπuturβGprospβ−tsGinGdβvβlopmβntGoπG₃dv₃n−βdGm₃tβri₃lsGπorGn₃noπiltr₃tionUG
2020SGYZSGXWWbbb 34

404 ypβr₃tion₃lG₃ndGβnvironmβnt₃lG−h₃llβngβsGoπGn₃no−ompositβGmβm₄r₃nβsUG2020SG[a]T[cY 1

403 p₃₄ri−₃tionGoπGultr₃soundTmβdi₃tβdGtun₃₄lβGgr₃phβnβGoxidβGn₃nos−rollsUG2020SG_ZSGXW[ca_ 16

402 YnGl₃min₃rGm₃lβi−G₃−idT−rosslinkβdGwXβnβGmβm₄r₃nβGwithGtun₃₄lβGn₃no−h₃nnβlsGπorGβππi−iβntG₃ndG
st₃₄lβGpβrv₃por₃tionGdβs₃lin₃tionUG2020SG_WWSGXXabaX 53

401 wildG₃nnβ₃lingGrβdu−βdGgr₃phβnβGoxidβGmβm₄r₃nβGπorGn₃noπiltr₃tionUG2020SG_WXSGXXacWW 36

400 kGnovβlG”TmxG₃ndGsβ₃w₃tβrGdβs₃lin₃tionUG2020SGXYSG]W]]T]W__ 12

399 “urπ₃−βTt₃ilorβdGgr₃phβnβGoxidβGp₃pβrdG₃nGβππi−iβntGπiltβrGπorGdyβGpollut₃ntsUG2020SG_SGc_ZTca] 7

398 ZwittβrionGmoTzolymβrGzosT“lwkGx₃noπiltr₃tionGwβm₄r₃nβGwodiπiβdG₄yGp₃stG“β−ondGsntβrπ₃−i₃lG
zolymβriz₃tionUG2020SGXYSG 19

397 ”woTnimβnsion₃lGwβm₄r₃nβsdGxβwGz₃r₃digmsGπorGrighTzβrπorm₃n−βG“βp₃r₃tionGwβm₄r₃nβsUG2020SG
X]SGYY[XTYYaW 17

396 ”hβGrolβsGoπGoxygβnT−ont₃iningGπun−tion₃lGgroupsGinGmodul₃tingGw₃tβrGpuriπi−₃tionGpβrπorm₃n−βGoπG
gr₃phβnβGoxidβT₄₃sβdGmβm₄r₃nβUG2020SGZbcSGXY[Za] 41

395 ’o₄ustGst₃₄lβGwo“YVqyGπiltr₃tionGmβm₄r₃nβGπorGβππβ−tivβGrβmov₃lGoπGdyβsG₃ndGs₃ltsGπromGw₃tβrG
withGβnh₃n−βdGpβrmβ₃₄ilityUG2020SG[bWSGXX[ZYb 42

394 ”₃iloringGthβGsβp₃r₃tionGpβrπorm₃n−βG₃ndG₃ntiπoulingGpropβrtyGoπGpolyβthβrsulπonβG₄₃sβdGxpG
mβm₄r₃nβG₄yGin−orpor₃tingGhydrophili−GmuyGn₃nop₃rti−lβsUG2020SGZaSGb__Tba[ 12
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393 knGyvβrviβwGoπGthβG ₃tβrG’βmβdi₃tionGzotβnti₃lGoπGx₃nom₃tβri₃lsG₃ndG”hβirGo−otoxi−ologi−₃lG
smp₃−tsUG2020SGXYSGXX]W 26

392 “inglβTl₃yβrβdGqyVvnrGhy₄ridGn₃noporousGmβm₄r₃nβsGwithGimprovβdGst₃₄ilityGπorGs₃ltG₃ndGorg₃ni−G
molβ−ulβsGrβjβ−tionUG2020SG_WaSGXXbXb[ 11

391 nβhydr₃tionTnβtβrminβdGsonG“βlβ−tivityGoπGqr₃phβnβG“u₄n₃noporβsUG2020SGXYSGY[YbXTY[Ybb 19

390 ”un₃₄lβGqr₃phβnβG“ystβmsGπorG ₃tβrGnβs₃lin₃tionUG2020SG_SGXWYbTXW[b 16

389 wβm₄r₃nβsGπorGtoxi−TG₃ndGhβ₃vyTmβt₃lGrβmov₃lUG2020SGXY]TX[c 5

388 “ynβrgisti−Gβππβ−tGoπGonβTdimβnsion₃lGsilkGn₃noπi₄βrG₃ndGtwoTdimβnsion₃lGgr₃phβnβGoxidβG
−ompositβGmβm₄r₃nβGπorGβnh₃n−βdGw₃tβrGpuriπi−₃tionUG2020SG_W_SGXXbX[Y 15

387 ktomi−Gl₃yβrGdβpositionG₃ndGβlβ−trospinningG₃sGmβm₄r₃nβGsurπ₃−βGβnginββringGmβthodsGπorGw₃tβrG
trβ₃tmβntdG₃GshortGrβviβwUG2020SG_SGXa_]TXab] 7

386 sonG₃ndGorg₃ni−Gtr₃nsportGinGqr₃phβnβGoxidβGmβm₄r₃nβsdGwodβlGdβvβlopmβntGtoGdiππi−ultGw₃tβrG
rβmβdi₃tionG₃ppli−₃tionsUG2020SG_W[SGXXbWY[ 4

385 m₃−tusGkirig₃miGπorGβππi−iβntGπogGh₃rvβstingdGsimpliπyingG₃GZnG−₃−tusGintoGYnGp₃pβrG₃rtUG2020SGbSGXZ[]YTXZ[]b 41

384 poulingGmitig₃tionGoπG₃Ggr₃phβnβGhydrogβlGmβm₄r₃nβGβlβ−trodβG₄yGβlβ−tri−₃lGrβpulsionG₃ndGinGsituG
sβlπT−lβ₃ningGinG₃nGβlβ−troTmβm₄r₃nβGrβ₃−torUG2020SGZcZSGXY[bXa 17

383 qr₃phβnβGoxidβGmodiπiβdGmβm₄r₃nβGπorGhighlyGβππi−iβntGw₃stβw₃tβrGtrβ₃tmβntG₄yGdyn₃mi−G
−om₄in₃tionGoπGn₃noπiltr₃tionG₃ndG−₃t₃lysisUG2020SGZcaSGXYYaa[ 38

382 mβllulosβGwβm₄r₃nβGmompositβdGwithGZspTbGπorG“βlβ−tivβG“βp₃r₃tionGoπG’hod₃minβGlUG2020SG]SG[WabT[Wb[ 12

381 zrospβ−tsGoπGn₃no−ompositβGmβm₄r₃nβsGπorGw₃tβrGtrβ₃tmβntG₄yGprβssurβTdrivβnGmβm₄r₃nβG
pro−βssβsUG2020SGYZaTY]_ 1

380 oππβ−tGoπGphysi−₃lG₃ndG−hβmi−₃lGstru−turβsGoπGgr₃phβnβGoxidβGonGw₃tβrGpβrmβ₃tionGinGgr₃phβnβG
oxidβGmβm₄r₃nβsUG2020SG]YWSGX[_ZWb 12

379 p₃₄ri−₃tionG₃ndG−h₃r₃−tβriz₃tionGoπG₃GnovβlGt₃nni−G₃−idG−o₃tβdG₄oβhmitβVzo“GhighGpβrπorm₃n−βG
₃ntiπoulingGxpGmβm₄r₃nβG₃ndG₃ppli−₃tionGπorGli−ori−βGdyβGrβmov₃lUG2020SGZcaSGXY]XW] 35

378 “₃ltTtunβdGπ₃₄ri−₃tionGoπGnovβlGpoly₃midβG−ompositβGn₃noπiltr₃tionGmβm₄r₃nβsGwithG
thrββTdimβnsion₃lGturingGstru−turβsGπorGβππβ−tivβGdβs₃lin₃tionUG2020SG_WaSGXXbX]Z 25

377 “tudyGonGthβG”r₃nsportGwβ−h₃nismGoπG₃Gprββst₃ndingGqr₃phβnβGyxidβGwβm₄r₃nβGπorGporw₃rdG
ysmosisUG2020SG][SG]bWYT]bXY 10

376 ’β−y−l₃₄lβG₃quβousGmβt₃lG₃dsor₄βntdG“ynthβsisG₃ndGmuOssPGsorptionG−h₃r₃−tβristi−sGoπGtβrn₃ryG
n₃no−ompositβsGoπGpβyGn₃nop₃rti−lβsjgr₃phβnβTpolyTxTphβnylgly−inβGn₃noπi₄βrsUG2021SG[WXSGXYZYbZ 11
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375 p₃stGtr₃nsportGoπGw₃tβrGinG−₃r₄onGn₃notu₄βsdG₃GrβviβwGoπG−urrβntG₃−−omplishmβntsG₃ndG−h₃llβngβsUG
2021SG[aSGcW]TcY[ 8

374 zorousGqr₃phβnβT₄₃sβdGwβm₄r₃nβsdGzrβp₃r₃tionG₃ndGzropβrtiβsGoπG₃G–niquβG”woTdimβnsion₃lG
x₃nom₃tβri₃lGwβm₄r₃nβGπorG ₃tβrGzuriπi−₃tionUG2021SG]WSGY_YTYbY 15

373 righTpβrπorm₃n−βGpoly₃midβG−ompositβGmβm₄r₃nβsGvi₃Gdou₄lβTintβrπ₃−i₃lGpolymβriz₃tionsGonG₃G
n₃noπi₄rousGsu₄str₃tβGπorGpβrv₃por₃tionGdβhydr₃tionUG2021SGY]aSGXXacYa 9

372 wolβ−ul₃rGdyn₃mi−sGsimul₃tionTdirβ−tβdGr₃tion₃lGdβsignGoπGn₃noporousGgr₃phiti−G−₃r₄onGnitridβG
mβm₄r₃nβsGπorGw₃tβrGdβs₃lin₃tionUG2021SG_YWSGXXbb_c 8

371 ”woTdimβnsion₃lG₃d₃ptivβGmβm₄r₃nβsGwithGprogr₃mm₃₄lβGw₃tβrG₃ndGioni−G−h₃nnβlsUG2021SGX_SGXa[TXbW 36

370 olβ−troT₃ssistβdGmx”sV−βr₃mi−Gπl₃tGshββtGultr₃πiltr₃tionGmβm₄r₃nβGπorGβnh₃n−βdG₃ntiπoulingG₃ndG
sβp₃r₃tionGpβrπorm₃n−βUG2021SGX]SGX 8

369 ”hrββTdimβnsion₃lGsβlπTπlo₃tingGπo₃mG−ompositβGimprβgn₃tβdGwithGporousG−₃r₄onG₃ndGpoly₃nilinβG
πorGsol₃rGstβ₃mGgβnβr₃tionUG2021SG]bXSG]W[T]XZ 24

368 “βlβ−tivβGrβdu−tionGoπGβpoxyGgroupsGinGgr₃phβnβGoxidβGmβm₄r₃nβGπorGultr₃highGw₃tβrGpβrmβ₃tionUG
2021SGXaYSGYYbTYZ] 14

367 pun−tion₃lizβdGn₃noporousGgr₃phβnβGmβm₄r₃nβGwithGultr₃π₃stG₃ndGst₃₄lβGn₃noπiltr₃tionUG2021SG
_XbSGXXb_Z] 21

366 zoly₃midβT₄₃sβdGmβm₄r₃nβsG−onsistingGoπGn₃no−ompositβGintβrl₃yβrsGπorGhighGpβrπorm₃n−βG
n₃noπiltr₃tionUG2021SGXZbSG[cc[W 4

365 “tr₃tβgiβsGπorGrβdu−tionGoπGgr₃phβnβGoxidβGâ��GkG−omprβhβnsivβGrβviβwUG2021SG[W]SGXYaWXb 72

364 zrβssurβTmodul₃tβdGsynthβsisGoπGsβlπTrβp₃iringG−ov₃lβntGorg₃ni−Gπr₃mβworksGOmypsPGπorGhighTπluxG
n₃noπiltr₃tionUG2021SG_XbSGXXbaYa 17

363 qrββnGprβp₃r₃tionGoπGpolyvinylidβnβGπluoridβGloosβGn₃noπiltr₃tionGhollowGπi₄βrGmβm₄r₃nβsGwithG
multil₃yβrGstru−turβGπorGtrβ₃tingGtβxtilβGw₃stβw₃tβrUG2021SGa][SGX[Xb[b 12

362 –nr₃vβllingGintβr−₃l₃tionTrβgul₃tβdGn₃no−onπinβmβntGπorGdur₃₄lyGultr₃π₃stGsiβvingGgr₃phβnβGoxidβG
mβm₄r₃nβsUG2021SG_XcSGXXbacX 47

361 “ol₃rTnrivβnGkllTinTynβGsntβrπ₃−i₃lG ₃tβrGov₃por₃torGl₃sβdGonGolβ−trost₃ti−Gplo−kingUG2021SG]SGYWWWYWY 7

360 np”GstudyGonGthβGstru−tur₃lSGopti−₃lG₃ndGβlβ−troni−GpropβrtiβsGoπGpl₃tinumGgroupGdopβdGgr₃phβnβUG
2021SGY_SGXWXa]] 2

359 mompβtitionGoπG−oTβxistingG−₃tionsGtoGβlimin₃tβGnβg₃tivβGβππβ−tGoπGx₃RGonGgr₃phβnβGoxidβG
mβm₄r₃nβGstru−turβG₃ndGst₃₄ilizβGthβGsβp₃r₃tionGpβrπorm₃n−βUG2021SGY]bSGXXbWYW 3

358 righGπluxG₃ndG₃dsorptionG₄₃sβdGnonTπun−tion₃lizβdGhβx₃gon₃lG₄oronGnitridβGl₃mβll₃rGmβm₄r₃nβGπorG
ultr₃π₃stGw₃tβrGpuriπi−₃tionUG2021SG[YWSGXYaaYX 6
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357 zolyvinylG₃l−oholVpolyβthβrsulπonβGthinTπilmGn₃no−ompositβGmβm₄r₃nβsGwithG−₃r₄onG
n₃nom₃tβri₃lsGin−orpor₃tβdGinGsu₄str₃tβGπorGw₃tβrGtrβ₃tmβntUG2021SGcSGXW[_]W 18

356 zrogrβssGinGrβsβ₃r−hG₃ndG₃ppli−₃tionsGoπGzolyphβnylβnβG“ulπidβG₄lβndsG₃ndG−ompositβsGwithG
−₃r₄onsUG2021SGYWcSGXWb]]Z 9

355 ”hβGintβr−₃l₃tionGoπGn₃nos−₃lβGl₃tti−βsGintoGmi−roTsizβdGgr₃phβnβGoxidβGshββtsGπorGβnh₃n−ingG
prβssurβTdrivβnGdβs₃lin₃tionGpβrπorm₃n−βsUG2021SG]WWSGXX[b_b 11

354 v₃min₃tβdGqyGmβm₄r₃nβsGπorGw₃tβrGtr₃nsportG₃ndGionsGsβlβ−tivitydGwβ−h₃nismSGsynthβsisSG
st₃₄iliz₃tionSG₃ndG₃ppli−₃tionsUG2021SGY]cSGXXbXcY 9

353 momp₃risonGoπGthβGβππβ−tsGoπGβdgβGπun−tion₃lizβdGgr₃phβnβGoxidβGmβm₄r₃nβsGonGmonov₃lβntG
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271 kqu₃porinTsn−orpor₃tβdGqr₃phβnβTyxidβGwβm₄r₃nβGπorGzrβssurizβdGnβs₃lin₃tionGwithG“upβriorG
sntβgrityGon₃₄lβdG₄yGwolβ−ul₃rG’β−ognitionUG2021SGbSGβYXWXbbY 1

270 qr₃phβnβGoxidβGmβm₄r₃nβsGπorGl₃−tosβTπrββGmilkUG2021SGXbXSGXXbTXYc 5

269 ’β−βntGtrβndsGinGw₃tβrGpuriπi−₃tionGusingGβlβ−trospunGn₃noπi₄rousGmβm₄r₃nβsUGX 6

268 ’β−βntGprogrβssGonG−₃r₄onG₄₃sβdGdβs₃lin₃tionGmβm₄r₃nβsG₃ndG−₃r₄onGn₃nom₃tβri₃lGin−orpor₃tβdG
nonTpoly₃midβGdβs₃lin₃tionGmβm₄r₃nβsUG2021SGcSGXW]a_Y 1
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267 ”hβGmi−ros−opi−GinsightsGintoGthβG₃dsorptionGoπGmuYRSGz₄YRG₃ndGZnYRGontoGgTmZx[Gsurπ₃−βsG₄yG₃G
−om₄inβdGspβ−tros−opi−G−h₃r₃−tβriz₃tionG₃ndGnp”Gthβorβti−₃lG−₃l−ul₃tionsUG2021SGcSGXW][ZZ 0

266
wultiTo₄jβ−tivβGoptimiz₃tionG₃ndG−ontrolGstr₃tβgyGπorGβxtr₃−tivβGdistill₃tionGwithGdividingTw₃llG
−olumnVpβrv₃por₃tionGπorGsβp₃r₃tionGoπGtβrn₃ryG₃zβotropβsG₄₃sβdGonGmβ−h₃nismG₃n₃lysisUG2021SG
YYcSGXYWaa[

8

265 ”woTdimβnsion₃lGgr₃phβnβGoxidβG₄₃sβdGmβm₄r₃nβsGπorGioni−G₃ndGmolβ−ul₃rGsβp₃r₃tiondGmurrβntG
st₃tusG₃ndG−h₃llβngβsUG2021SGcSGXW]_W] 16

264 qr₃phβnβGyxidβG₃ndGitsGnβriv₃tivβsGπorGq₃sG“βp₃r₃tionGwβm₄r₃nβsUG2021SGbSG[cW 1

263 wolβ−ul₃rGdyn₃mi−sGsimul₃tionGπorGmβm₄r₃nβGsβp₃r₃tionG₃ndGporousGm₃tβri₃lsdGkG−urrβntGst₃tβGoπG
₃rtGrβviβwUG2021SGXWaSGXWac[a 13

262 kGrβviβwGoπGgr₃phβnβT”iyG₃ndGgr₃phβnβTZnyGn₃no−ompositβGphoto−₃t₃lystsGπorGw₃stβw₃tβrG
trβ₃tmβntUG2021SGcZSGY[X[TY[_W 7

261 oππβ−tGoπGgr₃phβnβGoxidβGinGthβGπorm₃tionGoπGpolymβri−G₃symmβtri−Gmβm₄r₃nβsGvi₃Gph₃sβGinvβrsionUG
2021SGXXccY[ 8

260 kG₄riβπGrβviβwGonGgr₃phβnβGoxidβGx₃nos−rollsdG“tru−turβSG“ynthβsisSG−h₃r₃−tβriz₃tionG₃ndGs−opβGoπG
₃ppli−₃tionsUG2021SG[YWSGXYccX[ 19

259 liominβr₃liz₃tionGoπGZryYGn₃nop₃rti−lβsGonGgr₃phβnβGoxidβTsupportβdGpβptidβV−βllulosβG₄in₃ryG
n₃noπi₄rousGmβm₄r₃nβsGπorGhighTpβrπorm₃n−βGrβmov₃lGoπGπluoridβGionsUG2021SG[ZWSGXZYaYX 13

258 qr₃phβnβTlikβGwypGn₃noshββtsGst₃₄ilizβGgr₃phβnβGoxidβGmβm₄r₃nβsGβn₃₄lingGsβlβ−tivβGmolβ−ul₃rG
siβvingUG2021SG_ZZSGXXcZca 13

257 kGpl₃nnβdGrβviβwGonGdβsigningGoπGhighTpβrπorm₃n−βGn₃no−ompositβGn₃noπiltr₃tionGmβm₄r₃nβsGπorG
pollut₃ntsGrβmov₃lGπromGw₃tβrUG2021SGXWXSGabTXY] 11

256 kGp₃−ilβG₃ndG“−₃l₃₄lβGwβthodGoπGp₃₄ri−₃tionGoπGv₃rgβTkrβ₃G–ltr₃thinGqr₃phβnβGyxidβGx₃noπiltr₃tionG
wβm₄r₃nβUG2021SGX]SGX]Yc[TX]ZW] 11

255 –ltr₃Tpβrmβ₃₄lβGzβoliti−Gimid₃zol₃tβGπr₃mβworksTintβr−₃l₃tβdGgr₃phβnβGoxidβGmβm₄r₃nβsGπorG
unprβ−βdβntβdGultr₃π₃stGmolβ−ul₃rGsβp₃r₃tionUG2021SG[XcSGXYc]Wa 5

254 ’o₄ustGrβdu−βdGgr₃phβnβGoxidβGmβm₄r₃nβsGwithGhighGw₃tβrGpβrmβ₃n−βGβnh₃n−βdG₄yGuRG
modiπi−₃tionUG2021SG_Z]SGXXc[Za 7

253 kGrβviβwGonGgr₃phiti−G−₃r₄onGnitridβGOgTmxPG₄₃sβdGhy₄ridGmβm₄r₃nβsGπorGw₃tβrG₃ndGw₃stβw₃tβrG
trβ₃tmβntUG2021SGacYSGX[b[_Y 14

252 sntβr−₃l₃tionGoπGsoπtGzzyGpolymβri−Gn₃nop₃rti−lβsGinGgr₃phβnβGoxidβGmβm₄r₃nβGπorGβnh₃n−ingG
n₃noπiltr₃tionGpβrπorm₃n−βsUG2021SGYaYSGXXbcZZ 9

251 xovβlGinsightsGintoG₃dsorptionGoπGhβ₃vyGmβt₃lGionsGusingGm₃gnβti−Ggr₃phβnβG−ompositβsUG2021SGcSGXW_YXY 8

250 qr₃phβnβTpolymβrG−ompositβG−ondu−tivityGinG₃irG₃ndGw₃tβrUG2021SG]_aSGX]Wb[Z 0
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249 p₃−ilβG₃ndGβxtβnsi₄lβGprβp₃r₃tionGoπGmultiTl₃yβrβdGgr₃phβnβGoxidβGmβm₄r₃nβsGwithGβnh₃n−βdG
longTtβrmGdβs₃ltingGpβrπorm₃n−βUG2021SG_ZbSGXXc_c] 2

248 zβrπor₃tivβGporβGπorm₃tionGonGn₃nopl₃tβsGπorGYnGporousGwXβnβGmβm₄r₃nβsGvi₃GrYyYGmildGβt−hingUG
2021SG[aSGYccZWTYcc[W 4

247 onginββringGmultiTp₃thw₃yGgr₃phβnβGoxidβGmβm₄r₃nβsGtow₃rdGultr₃π₃stGw₃tβrGpuriπi−₃tionUG2021SG
_ZbSGXXcaW_ 6

246 ”hβGrolβGoπGph₃sβGtr₃nsπβrG−₃t₃lystsGonGpropβrtiβsGoπGpoly₃midβGthinTπilmG−ompositβGπorw₃rdG
osmosisGmβm₄r₃nβsUG2021SG[Y_SGXYbcbc 5

245 qr₃phβnβGoxidβVsili−₃G−ompositβGn₃noπiltr₃tionGmβm₄r₃nβdGkdjustmβntGoπGthβG−h₃nnβlGoπGw₃tβrG
pβrmβ₃tionUG2022SGYabSGXXc[[W 7

244 x₃noπiltr₃tionGthroughGprTrβgul₃tβdG₄ipol₃rG−ylindri−₃lGn₃noporβsGπorGsolutionG−ont₃iningG
symmβtri−SG₃symmβtri−SG₃ndGmixβdGs₃ltsUG2022SG_[XSGXXcb_c 0

243 nβvβlopingG₄βttβrG−βr₃mi−Gmβm₄r₃nβsGπorGw₃tβrG₃ndGw₃stβw₃tβrG”rβ₃tmβntdG hβrβG
mi−rostru−turβGintβgr₃tβsGwithG−hβmistryG₃ndGπun−tion₃litiβsUG2022SG[YbSGXZW[]_ 12

242 p₃₄ri−₃tionGoπGqr₃phβnβGoxidβGmβm₄r₃nβGwithGmultiplβGâ��zlugTinsâ��GπorGβππi−iβntGdyβGn₃noπiltr₃tionUG
2022SGYabSGXXc]W[ 6

241 zl₃sm₃T₃ssistβdGinTsituGprβp₃r₃tionGoπGgr₃phβnβTkgGn₃noπiltr₃tionGmβm₄r₃nβsGπorGβππi−iβntGrβmov₃lG
oπGhβ₃vyGmβt₃lGionsUG2022SG[YZSGXYaWXY 4

240 –ltr₃highGsol₃rGstβ₃mGgβnβr₃tionGr₃tβGoπG₃Gvβrti−₃llyG₃lignβdGrβdu−βdGgr₃phβnβGoxidβGπo₃mGrβ₃lizβdG
₄yGdyn₃mi−G−omprβssionUG2021SGcSGX[b]cTX[b_a 19

239 x₃nol₃sβrsGsn−orpor₃tingGmoq₃Zn“βGx₃nop₃rti−lβGkrr₃ysGwithG ₃vβlβngthG”un₃₄ilityG₃tG’oomG
”βmpβr₃turβUG2021SGXZSG_ca]T_cb_ 4

238 m₃r₄onGn₃nom₃tβri₃lsG₃ndGthβirGimp₃−tGonGmβm₄r₃nβGsβp₃r₃tionG₃ppli−₃tionsUG

237 qr₃phβnβG₃ndGitsGdβriv₃tivβsGπorGβnvironmβnt₃lG₃ppli−₃tionsUG2021SGYXcTY]c

236 p₃₄ri−₃tionG₃ndGzotβnti₃lGkppli−₃tionsGoπGx₃noporousGwβm₄r₃nβsGπorG“βp₃r₃tionGzro−βssβsUG2021SGXXcTXaX

235 qr₃πtingG−hβl₃tingGgroupsGonGYnG−₃r₄onGπorGsβlβ−tivβGhβ₃vyGmβt₃lG₃dsorptionUG 0

234
monstru−tionGoπGsupβrhydrophili−Vundβrw₃tβrGsupβrolβopho₄i−Gpolydop₃minβTmodiπiβdG
hTlxVpolyO₃rylβnβGβthβrGnitrilβPG−ompositβGmβm₄r₃nβGπorGst₃₄lβGoilTw₃tβrGβmulsionsGsβp₃r₃tionUG
2020SGZXSGXWWaTXWXb

17

233 zrβp₃r₃tionGoπGrighG“t₃₄ilityGqr₃phβnβGyxidβVZin−GyxidβGmompositβGwβm₄r₃nβGvi₃G—₃−uumG
piltr₃tionGπorG“βp₃r₃tionGoπGwβthylβnβGlluβGπromGkquβousG“olutionUG2020SG]SGXWbbaTXWbc_ 2

232 nβvβlopmβntsGoπGm₃r₄onTl₃sβdGwβm₄r₃nβGw₃tβri₃lsGπorG ₃tβrG”rβ₃tmβntUG2020SGXYXTXa] 1
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231 nβgr₃d₃tionGoπGzβsti−idβsG’βsiduβG₄yGonginββrβdGx₃nom₃tβri₃lsUG2021SGY]cTZXW 3

230 qr₃phβnβGyxidβdG“ynthβsisG₃ndGmh₃r₃−tβriz₃tionUG2017SGXTYb 2

229 ”oxi−ologyG₃ndGonvironmβnt₃lGkppli−₃tionGoπGm₃r₄onGx₃no−ompositβUG2021SGXTXb 12

228 ”un₃₄lβGsiβvingGoπGsm₃llGg₃sGmolβ−ulβsGusingGhorizont₃lGgr₃phβnβGoxidβGmβm₄r₃nβUG2020SG_XWSGXXbXab 9

227 –ltr₃thinG”iZmY”xGOwXβnβPGmβm₄r₃nβGπorGprβssurβTdrivβnGβlβ−trokinβti−GpowβrGgβnβr₃tionUG2020SG
a]SGXW[c][ 17

226 rollowGzolyhβdronTwodiπiβdGqr₃phβnβGyxidβGwβm₄r₃nβsGπorGyrg₃ni−G“olvβntGx₃noπiltr₃tionGwithG
onh₃n−βdGzβrmβ₃n−βUG2020SGZSG]ba[T]bbW 8

225 mh₃ptβrGYdqr₃phβnβT₄₃sβdGwβm₄r₃nβsUG2018SGX[T[Y 1

224 mh₃ptβrGXWdqr₃phβnβG₃ndGYnGw₃tβri₃lsGl₃sβdGwβm₄r₃nβsGπorG ₃tβrG”rβ₃tmβntUG2018SGYXXTYY[ 1

223 kppli−₃tionsGoπGn₃noTporousGgr₃phβnβGm₃tβri₃lsGâ��G−riti−₃lGrβviβwGonGpβrπorm₃n−βG₃ndG−h₃llβngβsUG
2020SGaSGXYXbTXY[] 39

222 murrβntGst₃tusG₃ndGprospβ−tsGoπGmβmristorsG₄₃sβdGonGnovβlGYnGm₃tβri₃lsUG2020SGaSGX[c]TX]Xb 59

221 ”hβGrolβGoπGintβrl₃yβrsGinGβnl₃rgingGthβGπluxGoπGqyGmβm₄r₃nβsUG2020SGZXSG]W]aWb 2

220 monvβ−tivβGπlowGdrivβnG₄yG₃G−hβmi−₃lGn₃nopumpUG2020SG]SG 3

219 ’βviβwGonGqr₃phβnβGyxidβT₄₃sβdGx₃noπiltr₃tionGwβm₄r₃nβUG2019SGYcSGXZWTXZc 4

218 ’βdu−βdGqr₃phβnβGyxidβGwβm₄r₃nβsG₃sGzotβnti₃lG“βlπTkssβm₄lingGpiltβrGπorG ₃stβw₃tβrG
”rβ₃tmβntUG2021SGXXSGX] 5

217 p₃₄ri−₃tionGoπGmβr₃mi−T₄₃sβdGqr₃phβnβGwβm₄r₃nβGOm₄qwPG₃ndGstsGw₃ssG”r₃nsportGlβh₃viorGπorG
 ₃tβrG”rβ₃tmβntUG2015SGZaSG_[cT_]] 1

216 q₃sGkltβrβdGriβr₃r−hi−₃lGzorousGqr₃phβnβGkβrogβlGwithGrighGonβrgyGnβnsityUG

215 zositivβlyG−h₃rgβdGmβm₄r₃nβsGwithGπinβTtunβdGn₃noporβsGπorGultr₃π₃stG₃ndGhighTprβ−isionG−₃tionG
sβp₃r₃tionUG 6

214 murrβntGst₃tusG₃ndGπuturβGprospβ−tsGoπGmβm₄r₃nβGsβp₃r₃tionGpro−βssβsGπorGv₃luβGrβ−ovβryGπromG
w₃stβw₃tβrUG2021SGYcXSGXZY_cW 1
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213 “t₃−kingGdrivβnG’₃m₃nGspβ−tr₃G−h₃ngβGoπG−₃r₄onG₄₃sβdGYnGsβmi−ondu−torGmZxUG2021SG 0

212 wolβ−ul₃rGinvβstig₃tionGonGthβGmβ−h₃nismGoπGpβrmsβlβ−tivβGtr₃nsportGoπGmyYVxYGmixturβGthroughG
gr₃phβnβGslitUG2022SGYbYSGXXccb_ 0

211 YnGw₃tβri₃lGx₃noπiltr₃tionGwβm₄r₃nβsdGpromGpund₃mβnt₃lG–ndβrst₃ndingsGtoG’₃tion₃lGnβsignUG
2021SGbSGβYXWY[cZ 6

210 xovβlG“il₃nizβdGqr₃phβnβGyxidβV”iyGwultiπun−tion₃lGx₃no−ompositβGzhoto−₃t₃lystsdG“imult₃nβousG
’βmov₃lGoπGmdG₃ndGzhotodβgr₃d₃tionGoπGzhβnolsGundβrG—isi₄lβGvightGsrr₃di₃tionUG2021SG_SGYbbXZTYbbYa 0

209 ’β−βntGprogrβssGonG₃dsorptionG₃ndGmβm₄r₃nβGsβp₃r₃tionGπorGorg₃ni−G−ont₃min₃ntsGonG
multiTdimβnsion₃lGgr₃phβnβUG2021SGYYSGXWW_WZ 3

208 Qu₃siTst₃ti−GπinitβGβlβmβntG−₃l−ul₃tionGoπGintβr₃−tionG₄βtwββnGgr₃phβnβG₃ndGn₃nopro₄βUG2014SG_ZSGX][_WX

207 ”hβGpun−tion₃liz₃tionGoπGqr₃phβnβG₃ndGstsGkssβm₄lβdGw₃−rostru−turβsUGXcT[[

206 mh₃ptβrG]UGwβ−h₃nismsGoπG“βlβ−tivβGw₃ssG”r₃nsportGthroughGqr₃phβnβGyxidβGwβm₄r₃nβsUG2018SGcaTXX[

205 mh₃ptβrGbdqr₃phβnβT₄₃sβdGwβm₄r₃nβsGπorGzuriπi−₃tionG₃ndG“βp₃r₃tionGkppli−₃tionsUG2018SGX_ZTXba

204 mh₃ptβrG_dw₃ssG”r₃nsportGzropβrtiβsGoπGmompositβGwβm₄r₃nβsGmont₃iningGqr₃phβnβGyxidβG
x₃noshββtsUG2018SGXX]TXZc

203  ₃tβrG₃ndGm₃ssGtr₃nsportGinGlowTdimβnsion₃lG−onπinβdGstru−turβsUG2019SG_bSGWXbbWX 3

202 ”woGnimβnsion₃lGOYnPGx₃nom₃tβri₃lsG₄₃sβdGmompositβGwβm₄r₃nβGπorGnβs₃lin₃tionUG2020SGZWSGXXXTXYZ

201 lil₃yβrGgr₃phβnβGoxidβGmβm₄r₃nβsGπorG₃Gwβ₃r₃₄lβGhβmodi₃lyzβrUG

200 kdsorptionTindu−βdGspont₃nβousG−urv₃turβG₃ndGsupβrπlβxi₄ilityGinGmonol₃yβrGgr₃phβnβUG2020SG[SG

199 p₃stG’βdu−βdGqr₃phβnβTl₃sβdGwβm₄r₃nβsGwithGrighGnβs₃lin₃tionGzβrπorm₃n−βUG2021SGXXSG 0

198 kn₃lysisGoπGthβGsntβr₃−tionG₄βtwββnG₃GzrotβinG₃ndGzolymβrGwβm₄r₃nβsG–singG“tββrβdGwolβ−ul₃rG
nyn₃mi−sG“imul₃tionGtoGsntβrprβtGthβGpoulingGlβh₃viorUG2020SGcZSGX[[ZTX[[b 1

197 ”ril₃yβrGsntβrlinkβdGqr₃phβnβGyxidβGwβm₄r₃nβGπorG β₃r₃₄lβGrβmodi₃lyzβrUG2021SGbSGYWWXcb] 4

196 oππβ−tGoπGlowTdosβGirr₃di₃tionGonGthβGpropβrtiβsGoπGqyG₃ndGqyGmβm₄r₃nβUG2022SGXcXSGXWcb_[
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195 sntβrπ₃−i₃lGrydrothβrm₃lGkssβm₄lyGoπG”hrββTnimβnsion₃lGv₃mβll₃rG’βdu−βdGqr₃phβnβGyxidβG
kβrogβlGwβm₄r₃nβsGπorG ₃tβrG“βlπTzuriπi−₃tionUG2021SG_SGZW_]_TZW__] 1

194 kGrβviβwGoπGwXβnβsG₃sGβmβrgβntGm₃tβri₃lsGπorGdyβGrβmov₃lGπromGw₃stβw₃tβrUG2021SGYbYSGXYWWbZ 3

193
monπiningGpβroxymonosulπ₃tβG₃−tiv₃tionGinG−₃r₄onGn₃notu₄βGintβr−₃l₃tβdGnitrogβnGdopβdGrβdu−βdG
gr₃phβnβGoxidβGmβm₄r₃nβGπorGβnh₃n−βdGw₃tβrGtrβ₃tmβntdG”hβGrolβGoπGn₃no−onπinβmβntGβππβ−tUG
2021SG_WbSGYa[WTYa[W

4

192 ’ollTtoT’ollGnryG”r₃nsπβrGoπGv₃rgβT“−₃lβGqr₃phβnβUG2021SGβYXW__X] 6

191 zolymβrGn₃no−ompositβGmβm₄r₃nβsG₃ndGthβirG₃ppli−₃tionGπorGπlowG−₃t₃lysisG₃ndGphoto−₃t₃lyti−G
dβgr₃d₃tionGoπGorg₃ni−Gpollut₃ntsUG2021SGYYSGXWW_WW 5

190 mo₄₃ltGn₃nop₃rti−lβâ��−₃r₄onGn₃nopl₃tβG₃sGthβGsol₃rG₃₄sor₄βrGoπG₃GwoodG₃βrogβlGβv₃por₃torGπorG
−ontinuouslyGβππi−iβntGdβs₃lin₃tionUG 1

189 kG−omprβhβnsivβGrβviβwGoπGwXβnβT₄₃sβdGw₃tβrTtrβ₃tmβntGmβm₄r₃nβsG₃ndGtβ−hnologiβsdG’β−βntG
progrβssG₃ndGpβrspβ−tivβsUG2022SG]YYSGXX][[b 6

188 ”un₃₄lβGqr₃phβnβGyxidβGx₃noπiltr₃tionGwβm₄r₃nβGπorGoππβ−tivβGnyβV“₃ltG“βp₃r₃tionG₃ndG
nβs₃lin₃tionUG2021SGXZSG]]ZZcT]]Z[b 5

187 “ynthβti−Gkppro₃−hGtoG’i−βG ₃stβTnβrivβdGm₃r₄onTl₃sβdGx₃nom₃tβri₃lsG₃ndG”hβirGkppli−₃tionsUG
2021SGXSGXWcTX]c 4

186 ”hβG“βlβ−tivβG”r₃nsportGoπGsonsGinGmh₃rgβdGx₃noporβGwithGmom₄inβdGwultiTzhysi−sGpiβldsUG2021SGX[SG 1

185 ”ow₃rdGonh₃n−ingGnβs₃lin₃tionG₃ndGrβ₃vyGwβt₃lG’βmov₃lGoπG”pmGx₃noπiltr₃tionGwβm₄r₃nβsdGkG
mostToππβ−tivβGsntβrπ₃−βG”βmpβr₃turβT’βgul₃tβdGsntβrπ₃−i₃lGzolymβriz₃tionUG2021SGXZSG]accbT]bWXW 5

184 oππβ−tGoπGoxygβnT−ont₃iningGπun−tion₃lGgroupsGoπGl₃yβrβdGgr₃phβnβGoxidβGmβm₄r₃nβGonGthβG
rβmov₃lGoπG₃moxi−illindG₃Gmolβ−ul₃rGdyn₃mi−sGstudyUGXTXY 0

183 ”woTdimβnsion₃lGsu₄Tn₃nomβtβrG−onπinβmβntG−h₃nnβlsGβn₃₄lβdG₄yGπun−tion₃lG−₃r₄onGdotsGπorG
ultr₃Tpβrmβ₃₄lβG₃l−oholGdβhydr₃tionUG2021SG_[[SGXYWW_c 1

182 zhoto−₃t₃lyti−GwypGmβm₄r₃nβsGwithGtwoTdimβnsion₃lGhβtβrostru−turβGπorGthβGβnh₃n−βdGrβmov₃lG
oπG₃gri−ultur₃lGpollut₃ntsGinGw₃tβrUG2021SGXZZbaW 1

181 xovβlGzβrylβnβTZSG[SGcSGXWTtβtr₃−₃r₄oxyli−Gdi₃nhydridβGmodiπiβdGZrTwypsVqr₃phβnβGoxidβG
mβm₄r₃nβGπorGdyβGw₃stβw₃tβrGtrβ₃tmβntUG2021SG 2

180 ’β−βntG₃dv₃n−βsGoπGthinGπilmG−ompositβGmβm₄r₃nβsGπorGpβrv₃por₃tionG₃ppli−₃tionsdGkG
−omprβhβnsivβGrβviβwUG2021SGXSGXWWWWb 1

179 ”₃ilorβdGdβsignGoπGn₃noπiltr₃tionGmβm₄r₃nβsGπorGw₃tβrGtrβ₃tmβntG₄₃sβdGonG
synthβsisTpropβrtyTpβrπorm₃n−βGrβl₃tionshipsUUG2021SG 19

178 knG₃n₃lyti−₃lGmodβlGπorGβv₃lu₃tingGπluidGπluxG₃−rossG−₃r₄onT₄₃sβdGmβm₄r₃nβUG2022SG_[[SGXYWX]a
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177 loronGnitridβGn₃noshββtsGin−orpor₃tβdGpolyvinylidβnβGπluoridβGmixβdGm₃trixGmβm₄r₃nβsGπorG
rβmov₃lGoπGmβthylβnβG₄luβGπromG₃quβousGstrβ₃mUG2022SGXWSGXWaW]Y 12

176 mβr₃mi−TsupportβdGgr₃phβnβGoxidβGmβm₄r₃nβG₄iorβ₃−torGπorGthβG₃n₃βro₄i−Gdβ−oloriz₃tionGoπG₃zoG
dyβsUG2022SG[]SGXWY[cc 1

175 righTpβrπorm₃n−βGporousGgr₃phβnβGoxidβGhollowGπi₄βrGmβm₄r₃nβsGwithGt₃ilorβdGporβGsizβsGπorG
w₃tβrGpuriπi−₃tionUG2022SG_[]SGXYWYX_ 1

174 wβ−h₃nisti−GinsightsGintoGthβGsβlβ−tivβGm₃ssTtr₃nsportG₃ndGπ₃₄ri−₃tionGoπGholβyGgr₃phβnβT₄₃sβdG
mβm₄r₃nβsGπorGw₃tβrGpuriπi−₃tionG₃ppli−₃tionsUG2022SG[ZXSGXZ[Y[b 0

173 righTzβrπorm₃n−βGmildG₃nnβ₃lβdGmx”VqyTz—kG−ompositβGmβm₄r₃nβGπorG₄r₃−kishGw₃tβrGtrβ₃tmβntUG
2022SGYb]SGXYWZ_X 4

172 ”hinTπilmG−ompositβGn₃noπiltr₃tionGmβm₄r₃nβGwithGunprβ−βdβntβdGst₃₄ilityGinGstrongG₃−idGπorGhighlyG
sβlβ−tivβGdyβVx₃mlGsβp₃r₃tionUG2022SG_[]SGXYWXbc 2

171 m₃r₄oxyl₃tβTπun−tion₃lizβdGhollowGpolymβrGp₃rti−lβsGmodiπiβdGpolyurβth₃nβGπo₃mGπorGπ₃−ilβG₃ndG
sβlβ−tivβGrβmov₃lGoπG−₃tioni−GdyβUG2022SG]acSGX]YX]Z 2

170 ”woTdimβnsion₃lGn₃noporousG₃ndGl₃mβll₃rGmβm₄r₃nβsGπorGw₃tβrGpuriπi−₃tiondG’β₃lityGorG₃GmythiUG
2022SG[ZYSGXZ[ZZ] 3

169 zrβp₃r₃tionGoπGhighTpβrπorm₃n−βGz—npGmixβdGm₃trixGmβm₄r₃nβsGin−orpor₃tβdGwithGz—npTgTzwwkG
−opolymβrG₃ndGqyj“iyYGn₃nop₃rti−lβsGπorGdyβGrβjβ−tionG₃ppli−₃tionsUG2022SG[_SGXWY]_W 2

168 kGsβlπTπlo₃tingG₃ndGintβgr₃tβdG₄ioni−GmushroomGπorGhighlyGβππi−iβntGsol₃rGstβ₃mGgβnβr₃tionUUG2021SG
_XYSGbbTc_ 1

167 zrogrβssGinGYnGx₃nom₃tβri₃lGmompositβsGwβm₄r₃nβsGπorG ₃tβrGzuriπi−₃tionG₃ndGnβs₃lin₃tionUG2022
SGXY]TX[b 1

166 wodβllingGoπGhβ₃vyGmβt₃lsGtr₃nsportG₃longGthβGvomG’ivβrGinGthβGminingGsitβGoπGq₃nkom₄olG
Okd₃m₃w₃Gm₃mβroonPUGX

165 ’βplyGtodG’₃ndomGintβrstr₃tiπi−₃tionGinGhydr₃tβdGgr₃phβnβGoxidβGmβm₄r₃nβsG₃ndGimpli−₃tionsGπorG
sβ₃w₃tβrGdβs₃lin₃tionUUG2022SG 2

164 onvironmβnt₃lG₃ppli−₃tionsGoπGgr₃phβnβGoxidβG−ompositβGmβm₄r₃nβsUG2022SG 2

163 moππββGqroundsTnopβdGklgin₃tβGzorousGw₃tβri₃lsGπorGoππi−iβntG“ol₃rG“tβ₃mGqβnβr₃tionUUG2022SG 2

162 nβsignGoπG₃nGβππi−iβntSGtun₃₄lβG₃ndGs−₃l₃₄lβGπrββst₃ndingGπlβxi₄lβGmβm₄r₃nβGπorGπiltβrG₃ppli−₃tionUUG
2022SGXYSGX]]WTX]_Y 0

161 qβnβr₃lGsynthβsisGoπGultr₃πinβGmβt₃lGoxidβVrβdu−βdGgr₃phβnβGoxidβGn₃no−ompositβsGπorG
ultr₃highTπluxGn₃noπiltr₃tionGmβm₄r₃nβUUG2022SGXZSG[aX 7

160 zhotoni−GliquidG−ryst₃lsGoπGgr₃phβnβGoxidβGπorGπ₃stGmβm₄r₃nβGn₃noπiltr₃tionUG2022SGaSGXWWX]W 0
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159 wxβnβGpsβudo−₃p₃−itivβGβlβ−trodβGm₃tβri₃lGπorG−₃p₃−itivβGdβioniz₃tionUG2022SG[Z]SGXZ[c]c 5

158 winimisingGnonTsβlβ−tivβGdβπβ−tsGinGultr₃thinGrβdu−βdGgr₃phβnβGoxidβGmβm₄r₃nβsGwithGgr₃phβnβG
qu₃ntumGdotsGπorGβnh₃n−βdGw₃tβrG₃ndGx₃mlGsβp₃r₃tionUG2022SG[XSGYabTYb] 2

157 wXβnβT₄₃sβdG−ompositβGπorw₃rdGosmosisGOpyPGmβm₄r₃nβGintβr−₃l₃tβdG₄yGh₃lloysitβGn₃notu₄βsG
withGsupβriorGw₃tβrGpβrmβ₃n−βG₃ndGdyβGdβs₃lin₃tionGpβrπorm₃n−βUG2022SG 1

156 oππβ−tsGoπGintβrl₃yβrGsp₃−ingG₃ndGoxid₃tionGdβgrββGoπGgr₃phβnβGoxidβGn₃noshββtsGonGw₃tβrG
pβrmβ₃tiondG₃Gmolβ−ul₃rGdyn₃mi−sGstudyUUG2022SGYbSG]a 2

155 “trβssGdrivβnGmi−ronTG₃ndGn₃noTs−₃lβGwrinklβsG₃sG₃GnβwG−l₃ssGoπGtr₃nsportGp₃thw₃ysGoπG
twoTdimβnsion₃lGl₃min₃rGmβm₄r₃nβsGtow₃rdsGmolβ−ul₃rGsβp₃r₃tionUG2022SG_[bSGXYWZ][ 2

154 prTrβsponsivβGl₃min₃rG “βYGmβm₄r₃nβGwithGphoto−₃t₃lyti−G₃ntiπoulingGpropβrtyGπorGultr₃π₃stG
w₃tβrGtr₃nsportUG2022SG[Z]SGXZ]X]c 3

153 moni−₃lGqr₃phβnβGx₃noporβGwβm₄r₃nβsGπorGp₃stGwolβ−ul₃rG”r₃nsportUG

152 ’β₃lizingG–ltr₃highGx₃noπiltr₃tionGzβrπorm₃n−βGl₃sβdGonG“m₃llGpl₃kβG’βdu−βdGqr₃phβnβGyxidβG
wβm₄r₃nβsUG

151 righGzrβ−isionGviquidG“₃linityG“βnsingGusingG₃Gmx”G−o₃tβdGQu₃rtzGmryst₃lGwi−ro₄₃l₃n−βUG2022SGXTX 1

150 ”woTdimβnsion₃lG−oordin₃tionGpolymβrsGwithGhighGprotonG−ondu−tivityG₃ndGultr₃π₃stGhighlyGβππi−iβntG
molβ−ul₃rGsiβvingG−onstru−tβdG₄yGthβGstru−tur₃lGindu−tivβGβππβ−tUUG2022SG 0

149 ”hβGyptimiz₃tionG”ow₃rdsG”r₃nsitionGZonβGoπGzl₃n₃rGrβtβrogβnβousGsntβrπ₃−βGπorG
righTzβrπorm₃n−βG“β₃w₃tβrGnβs₃lin₃tionUG

148 mrownTothβrGpun−tion₃lizβdGqr₃phβnβGyxidβGwβm₄r₃nβGπorGvithiumG’β−ovβryGπromG ₃tβrUUG2022SG
XYSG 2

147 righTzβrπorm₃n−βG₃ndG“t₃₄lβG”woTnimβnsion₃lGwXβnβTzolyβthylβnβiminβGmompositβGv₃mβll₃rG
wβm₄r₃nβsGπorGwolβ−ul₃rG“βp₃r₃tionUUG2022SG 1

146 ’β−βntGprogrβssGonGπ₃₄ri−₃tionGmβthodsGoπGgr₃phβnβT₄₃sβdGmβm₄r₃nβsGπorGw₃tβrGpuriπi−₃tionSGg₃sG
sβp₃r₃tionSG₃ndGβnβrgyGsust₃in₃₄ilityUG2022SG 0

145 z₃rti₃llyG’βdu−βdGqr₃phβnβGyxidβGwβm₄r₃nβsGmrosslinkβdG₄yG₃nGknioni−GzorphyrindGqrββnG
p₃₄ri−₃tionGπorGrighTzβrπorm₃n−βGsonG“iβvingUG2022SGaSG

144 ’β−βntGkdv₃n−βsGinGqr₃phβnβGyxidβGwβm₄r₃nβsGπorGx₃noπiltr₃tionUG2022SG]SGZXYXTZX[] 9

143 –ltr₃thinGwβm₄r₃nβsGπorG“βp₃r₃tionsdGkGxβwGor₃GnrivβnG₄yGkdv₃n−βdGx₃notβ−hnologyUUG2022SGβYXWb[]a 1

142 ”un₃₄lβGYnGx₃nom₃tβri₃lseG”hβirGuβyG’olβsG₃ndGwβ−h₃nismsGinG ₃tβrGzuriπi−₃tionG₃ndGwonitoringUG
2022SGXWSG 1
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141 ”₃iloringGthβGphysi−o−hβmi−₃lG₃ndGgβomβtri−GpropβrtiβsGoπGtwoTdimβnsion₃lGgr₃phβnβGmβm₄r₃nβsG
πorG₃quβousGsβp₃r₃tionUG2022SG]ZWSGXX]_YX 0

140 xovβlGmβthodGπorGthβGπ₃−ilβG−ontrolGoπGmolβ−ul₃rGwβightG−utToππGOw myPGoπG−βr₃mi−Gmβm₄r₃nβsUUG
2022SGYX]SGXXbY_b 0

139 righGpβrπorm₃n−βGpoly₃midβG−rosslinkβdGgr₃phβnβGoxidβVwzxsGn₃noπiltr₃tionGmβm₄r₃nβGπorG
w₃stβw₃tβrGpuriπi−₃tionUG2022SGYbcSGXYWacb 1

138 onginββringGoπGm₃−ros−₃lβGgr₃phβnβGoxidβGqu₃ntumGdotsGskβlβtonGmβm₄r₃nβGvi₃Gβlβ−trost₃ti−G
spr₃yingGmβthodUG2022SG_]WSGXYW[Yb 0

137  ₃tβrGdβs₃lin₃tionG₄yG−h₃rgβdGmultil₃yβrGgr₃phβnβGmβm₄r₃nβdGkGmolβ−ul₃rGdyn₃mi−sGsimul₃tionUG
2022SGZ]]SGXXbc]Z 1

136 qr₃phβnβT₄₃sβdGm₃−romolβ−ul₃rG₃ssβm₄liβsG₃sGhighTpβrπorm₃n−βG₃₄sor₄βntsGπorGoilG₃ndG−hβmi−₃lG
spillsGrβsponsβG₃ndG−lβ₃nupUG2022SGXWSGXWa]b_

135 ’β−βntG₃dv₃n−βsGinGmβm₄r₃nβTβn₃₄lβdGw₃tβrGdβs₃lin₃tionG₄yGYnGπr₃mβworksdGqr₃phβnβG₃ndG
₄βyondUG2022SG]ZXSGXX]_b[ 9

134 ”iZmY”XTothylβnβdi₃minβGn₃noπiltr₃tionGmβm₄r₃nβGπorGhighGrβjβ−tionGoπGhβ₃vyGmβt₃lsUG2022SG[ZaSGXZ]Yca 2

133 oππβ−tGoπGgr₃phβnβGoxidβGdopingGonGthβGroomGtβmpβr₃turβGshβ₃rG₃ndGdyn₃mi−Grhβologi−₃lG
₄βh₃viourGoπGz—npUGXTXX 1

132 k−−βssi₄ilityGoπGqr₃πtβdGpun−tion₃lGqroupsGvimitsG’β₃−tivityGoπGmov₃lβntGqr₃phβnβGnβriv₃tivβsUG

131 montrollβdG“ynthβsisGoπGzβrπor₃tβdGyxidβGx₃noshββtsGwithGrighGnβnsityGx₃noporβsG“howingG
“upβriorG ₃tβrGzuriπi−₃tionGzβrπorm₃n−βUUG2022SG 2

130 zhoto−₃t₃lyti−TtriggβrβdGn₃noporβsG₃−rossGmultil₃yβrGgr₃phβnβGπorGhighTpβrmβ₃tionGmβm₄r₃nβsUG
2022SG[[ZSGXZ_Y]Z 0

129 ”₃₄lβ_XUnymXUG2020SG

128 yptimizingGgr₃phβnβGoxidβGmβm₄r₃nβsGπorGβππβ−tivβGrβmov₃lGoπGdyβsG₄yGmodul₃tingGthβGrβdu−tionG
dβgrββG₃ndGdopβdGnitrogβnUUG2022SGXYSGXY_YYTXY_ZW 0

127 monnβ−tionG₄βtwββnGsntr₃porβGprββGonβrgySGwolβ−ulβGzβrmβ₃tionSG₃ndG“βlβ−tivityGoπGx₃noπiltr₃tionG
wβm₄r₃nβsUG 1

126 p₃−ilβGp₃₄ri−₃tionGoπGnβπβ−tTmontrollβdGqr₃phβnβGyxidβGwβm₄r₃nβGthroughG“hβ₃rTsndu−βdG
klignmβntGπorG’βgul₃tingGsonG”r₃nsportUG

125 mβllGwβm₄r₃nβTsnspirβdGqr₃phβnβGx₃nomβshGwβm₄r₃nβGπorGp₃stG“βp₃r₃tionGoπGyilTinT ₃tβrG
omulsionsUGAdvanced Functional MaterialsSGYYWWXcc 15.6 2

124 kGsβlπT−lβ₃ningGmβm₄r₃nβG₄₃sβdGonGxqVgTmZx[G₃ndGgr₃phβnβGoxidβGwithGβnh₃n−βdGn₃noπiltr₃tionG
pβrπorm₃n−βUG 0
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123 vowTtβmpβr₃turβGwβldβdGzkxV”z–G−ompositβGn₃noπi₄βrGmβm₄r₃nβsGπorGw₃tβrGπiltr₃tionUG2022SG[aSGXWYbW_ 1

122 p₃−ilβGprβp₃r₃tionGoπGdop₃minβGmβdi₃tβdGgr₃phβnβGoxidβG−ompositβGmβm₄r₃nβsGwithGβnh₃n−βdG
st₃₄ilityGπorGn₃noπiltr₃tiondG“tru−turβSGpβrπorm₃n−βG₃ndGst₃₄ilityUG2022SG]Z[SGXX]aab 1

121 ”hβGyptimiz₃tionGoπGthβG”r₃nsitionGZonβGoπGthβGzl₃n₃rGrβtβrogβnβousGsntβrπ₃−βGπorG
righTzβrπorm₃n−βG“β₃w₃tβrGnβs₃lin₃tionUG2022SGX]SGZ]_X 0

120 k−−βssi₄ilityGoπGqr₃πtβdGpun−tion₃lGqroupsGvimitsG’β₃−tivityGoπGmov₃lβntGqr₃phβnβGnβriv₃tivβsUG2022
SGX]ZacY 1

119 wXβnβGmompositβGwβm₄r₃nβsGwithGonh₃n−βdGsonG”r₃nsportG₃ndG’βgul₃tβdGsonG“βlβ−tivityUG 1

118 kntiOT₄ioPπoulingGx₃nostru−turβdGwβm₄r₃nβsGl₃sβdGonGthβGmrossTvinkβdGkssβm₄lyGoπG
“timuliT’βsponsivβGZwittβrioni−Gwi−rogβlsUG 1

117 wolβ−ulβGtr₃nsπβrGmβ−h₃nismGinGYnGhβtβrostru−turβdGl₃mβll₃rGmβm₄r₃nβsdG”hβGβππβ−tsGoπG
dissolutionG₃ndGdiππusionUG 0

116 m₃r₄onGn₃noTstru−turβsG₃ndGπun−tion₃lizβdG₃sso−i₃tβsdGkdsorptivβGdβtoxiπi−₃tionGoπGorg₃ni−G₃ndG
inorg₃ni−Gw₃tβrGpollut₃ntsUG2022SGX[XSGXWc]ac 1

115 kGnovβlGpolyβstβrT₃midβGloosβG−ompositβGn₃noπiltr₃tionGmβm₄r₃nβGπorGβππβ−tivβGdyβVs₃ltG
sβp₃r₃tiondG”hβGβππβ−tGoπGlongGmolβ−ulβGonGthβGintβrπ₃−i₃lGpolymβriz₃tionUG2022SG_]aSGXYW_a] 0

114 qr₃phβnβTrβinπor−βdGpolymβri−Gmβm₄r₃nβsGπorGw₃tβrGdβs₃lin₃tionG₃ndGg₃sGsβp₃r₃tionV₄₃rriβrG
₃ppli−₃tionsUG2022SGXZZTX_] 0

113 ”hβGsynthβsisGoπGwypGdβrivβdG−₃r₄onG₃ndGitsG₃ppli−₃tionGinGw₃tβrGtrβ₃tmβntUG 3

112 kGwiniT’βviβwGoπGx₃no−βllulosβTl₃sβdGx₃noπi₄βrGwβm₄r₃nβsGsn−orpor₃tingGm₃r₄onGx₃nom₃tβri₃lsG
πorGnyβG ₃stβw₃tβrG”rβ₃tmβntUG2022SGXWWaX[

111 nu₃lGπun−tion₃lGqyTkgGin−orpor₃tβdGn₃no−ompositβGpβrv₃por₃tionGmβm₄r₃nβGwithG₃l−oholG
dβhydr₃tionGpβrπorm₃n−βG₃ndGβnh₃n−βdG₃nti₄₃−tβri₃lGpropβrtyUG2022SGY[SGXWWcb] 1

110 mrosslinkβdGgr₃phβnβGoxidβGmβm₄r₃nβsdGonh₃n−ingGmβm₄r₃nβGm₃tβri₃lG−onsβrv₃tionG₃ndG
optimis₃tionUG2022SGXZ_SGXW[[Z[ 0

109 monstru−tionG₃ndG₃ppli−₃tionGoπGtwoTdimβnsion₃lGwXβnβT₄₃sβdGmβm₄r₃nβsGπorGw₃tβrGtrβ₃tmβntdGkG
miniTrβviβwUG2022SGX]SGXWW[c[ 0

108 x₃nom₃tβri₃lGmompositβGl₃sβdGx₃noπi₄βrGwβm₄r₃nβdG“ynthβsisGtoGpun−tion₃liz₃tionGπorG
 ₃stβw₃tβrGzuriπi−₃tionUG2022SGZX]TZ[W

107 olβ−trospunG₃luminumGsili−₃tβGn₃noπi₄βrsG₃sGnovβlGsupportGm₃tβri₃lGπorGimmo₄iliz₃tionGoπG₃l−oholG
dβhydrogβn₃sβUG

106 z—kTintβgr₃tβdGgr₃phβnβGoxidβT₃tt₃pulgitβG−ompositβGmβm₄r₃nβGπorGβππi−iβntGrβmov₃lGoπGhβ₃vyG
mβt₃lG−ont₃min₃ntsUG 0
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105 zorousTstru−turβGβnginββrβdGsp₃−βrGπorGhighTthroughputG₃ndGr₃pidGgrowthGoπGhighTqu₃lityG
gr₃phβnβGπilmsUG 0

104 ’β−βntG₃dv₃n−βsGinGn₃noπiltr₃tionSGrβvβrsβGosmosisGmβm₄r₃nβsG₃ndGthβirG₃ppli−₃tionsGinG₄iomβdi−₃lG
sβp₃r₃tionGπiβldUG2022SG 1

103 righTπluxGz“pVzo“TmyyrGhollowGπi₄βrGloosβGn₃noπiltr₃tionGmβm₄r₃nβGπorGhighTβππi−iβn−yGdyβTs₃ltG
sβp₃r₃tionUG2022SGXWSGXWbXbW 1

102 wultiπun−tion₃lGst₃₄lβGznkV’qyVwypsM₃mpe“iyYTmyyrGmβm₄r₃nβGwithGβx−βllβntGπluxG₃ndG
₃ntiTπoulingGpβrπorm₃n−βGπorGthβGsβp₃r₃tionGoπGorg₃ni−GdyβG₃ndGoilVw₃tβrUG2022SGZZSGXWYXbZ 1

101 k₄norm₃llyGsβlβ−tivβGprotonGtr₃nsportGthroughG₃ngstromG−h₃nnβlsGoπGhighlyGrβdu−βdGgr₃phβnβG
oxidβUG2022SG_]cSGXYWbWX

100 kGrβviβwGonGπ₃₄ri−₃tionSG−h₃r₃−tβriz₃tionGoπGmβm₄r₃nβG₃ndGthβGinπluβn−βGoπGv₃riousGp₃r₃mβtβrsGonG
−ont₃min₃ntGsβp₃r₃tionGpro−βssUG2022SGZW_SGXZ]_Yc 1

99 kdv₃n−βdGgr₃phβnβGn₃noshββtsG₃ppro₃−hβsGtoGβππi−iβntGsol₃rGthβrm₃lGw₃tβrGpuriπi−₃tionGsystβmUG

98 v₃mβll₃rGw₃tβrGindu−βdGqu₃ntizβdGintβrl₃yβrGsp₃−ingGoπGn₃no−h₃nnβlsGw₃llsUG2022SG 1

97 wXGβnβdGkGxovβlG”woTnimβnsion₃lGwβm₄r₃nβGw₃tβri₃lGπorGwolβ−ul₃rG“βp₃r₃tionUG2022SGY]ZTYaa

96 lottlβ₄rushGzolymβrTpun−tion₃lizβdGqr₃phβnβGyxidβTl₃sβdGwultiπun−tion₃lGzolyOvinylG₃l−oholPG
x₃no−ompositβGpilmsGwithGox−βption₃lGzβrπorm₃n−βUG 1

95 lioTsnspirβdGqr₃phβnβGyxidβGmβm₄r₃nβsGπorGoππi−iβntG“βp₃r₃tionGoπGrβ₃vyGwβt₃lGsonsG₃ndG
nβs₃lin₃tionGoπG ₃tβrUG

94 ’βsβ₃r−hGprogrβssGinGβxtβrn₃lGπiβldGintβnsiπi−₃tionGoπGπorw₃rdGosmosisGpro−βssGπorGw₃tβrGtrβ₃tmβntdG
kG−riti−₃lGrβviβwUG2022SGYYYSGXXbc[Z 0

93 zβrmsβlβ−tivβGgr₃phβnβT₄₃sβdGmβm₄r₃nβsG₃ndGthβirG₃ppli−₃tionsGinGsβ₃w₃tβrGdβs₃lin₃tionUG2022SG
ZaSG_Y]T_[W 0

92 ”r₃nsportGpropβrtiβsGoπGgr₃phβnβGoxidβGn₃noπiltr₃tionGmβm₄r₃nβsdGolβ−trokinβti−GmodβlingG₃ndG
βxpβrimβnt₃lGv₃lid₃tionUG

91 wolβ−ul₃rGsimul₃tionGoπGl₃yβrβdGqyGmβm₄r₃nβsGwithG₃morphousGstru−turβGπorGhβ₃vyGmβt₃lGionsG
sβp₃r₃tionUG2022SG__WSGXYWb_Z 0

90 p₃−ilβGsynthβsisGoπGkgVkgmlVZnTrqyGwithGr₃pidG−₃t₃lyti−Gdβgr₃d₃tionGtow₃rdGwβthylGyr₃ngβG₃ndG
’hod₃minβGlUG2022SGXb_SGYYTZZ 1

89 kGπrββst₃ndingGgr₃phβnβGoxidβGπr₃mβworkGmβm₄r₃nβGπorGπorw₃rdGosmosisdG“βp₃r₃tionG
pβrπorm₃n−βG₃ndGtr₃nsportGmβ−h₃nisti−GinsightsUG2022SG__XSGXYWcXc 1

88 klignmβntGoπGwXβnβG₄₃sβdGmβm₄r₃nβsGtoGβnh₃n−βGw₃tβrGpuriπi−₃tionUG2022SG__YSGXYWc_] 1
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87 x₃notβ−hnologyGπorG₃gri−ultur₃lG₃ppli−₃tionsdGp₃−tsSGissuβsSGknowlβdgβGg₃psSG₃ndG−h₃llβngβsGinG
βnvironmβnt₃lGriskG₃ssβssmβntUG2022SGZYYSGXX_WZZ 1

86 ”hβGrolβGoπGdrivingGπor−βGdirβ−tionsGoπGprβp₃r₃tionGinGmi−rostru−turβG₃ndGpβrπorm₃n−βGoπGgr₃phβnβG
oxidβGmβm₄r₃nβsUG2022SGY_SGXWXXaa 0

85 kppli−₃tionG₃ndGπ₃₄ri−₃tionGoπGn₃noπiltr₃tionGmβm₄r₃nβGπorGsβp₃r₃tionGoπGmβt₃lGionsGπromG
w₃stβw₃tβrUG2023SGZ_]TZcb 0

84 x₃no−onπinβmβntGβππβ−tsGonGw₃tβrGinGn₃rrowGgr₃phβnβT₄₃sβdGslitGporβsG₃sGrβvβ₃lβdG₄yG”rzG
spβ−tros−opyUG 0

83 t₃nusGwβm₄r₃nβGwithG”₃ilorβdG–ppβrG₃ndGvowβrG“urπ₃−βGmh₃rgβsGπorGsonGzβnβtr₃tionGw₃nipul₃tionG
inGrighTzβrπorm₃n−βGx₃noπiltr₃tionsUG 0

82 monπβrringGdoorm₃nG−h₃r₃−tβristi−G₃ndGsupβriorGn₃noTs−r₃t−hGst₃₄ilityGtoGgr₃phβnβGoxidβG
mβm₄r₃nβsGvi₃Gt₃iloringG−h₃nnβlGmi−roβnvironmβntUG2022SG[_SGXaaY_TXaaZ_ 0

81 qr₃phβnβGoxidβT₄₃sβdGn₃noπiltr₃tionGmβm₄r₃nβsGπorGsβp₃r₃tionGoπGhβ₃vyGmβt₃lsUG2023SGYZXTYbb 0

80 pun−tion₃lizβdGqr₃phβnβGyxidβTl₃sβdGv₃mβll₃rGwβm₄r₃nβsGwithG”un₃₄lβGx₃no−h₃nnβlsGπorGsoni−G
₃ndGwolβ−ul₃rG“βp₃r₃tionUG2022SGaSGZY[XWTZY[Xa 2

79 p₃−ilβGprβp₃r₃tionGoπGz—npTrpzVqoGtu₄ul₃rGn₃noπi₄βrGmβm₄r₃nβsGwithGZnGsurπ₃−βGstru−turβGπorG
highGβππi−iβntG−ontinuousGoilVw₃tβrGβmulsionGsβp₃r₃tionUG2022SG]YSGX]YbWbZaYYXXXZW 0

78 m₃t₃lyti−GnyβGyxid₃tionGovβrGmβyYGx₃nop₃rti−lβsG“upportβdGonG’βgβnβr₃tβdGmβllulosβGwβm₄r₃nβUG
2022SGXaSG]][T]_[ 0

77 mov₃lβntlyGpun−tion₃lizβdGqr₃phβnβGπorGll₃−kGviquorGmon−βntr₃tionGwβm₄r₃nβsUG 0

76 montrolGovβrGthβGrydrophili−ityGinGthβGzorβsGoπGmov₃lβntGyrg₃ni−Gpr₃mβworkGwβm₄r₃nβsGπorG
righTpluxG“βp₃r₃tionGoπGnyβsGπromG ₃tβrUG 1

75 soni−GviquidT’βdu−βdGqr₃phβnβGyxidβGwβm₄r₃nβGwithGonh₃n−βdG“t₃₄ilityGπorG ₃tβrGzuriπi−₃tionUG
2022SGX[SG[ZZZcT[ZZ]Z 0

74 ’β−βntGkdv₃n−βsGonGwβm₄r₃nβsGπorG ₃tβrGzuriπi−₃tionGl₃sβdGonGm₃r₄onGx₃nom₃tβri₃lsUG2022SGXYSGcX] 0

73 –ltr₃thinGmov₃lβntGyrg₃ni−Gpr₃mβworkGwβm₄r₃nβsGzrβp₃rβdG₄yG’₃pidGolβ−trophorβti−GnβpositionUGYYW[bc[ 0

72 ry₄ridGnimβnsion₃lGwXβnβVmxmGpr₃mβworkT’βgul₃tβdGx₃noπiltr₃tionGwβm₄r₃nβGwithGrighG
“βp₃r₃tionGzβrπorm₃n−βUG 0

71 wβt₃lTπrββGgr₃phβnβT₄₃sβdG−₃t₃lyti−Gmβm₄r₃nβsGπorGpβrsulπ₃tβG₃−tiv₃tionGtow₃rdGorg₃ni−Gpollut₃ntG
rβmov₃ldG₃GrβviβwUG 0

70 “ynthβsisGoπG₃minβTmodiπiβdGgr₃phβnβGintβgr₃tβdGmβm₄r₃nβG₃sGproto−olsGπorGsimult₃nβousG
rβjβ−tionGoπGhydro−₃r₄onsSGmβt₃lGionsSG₃ndGs₃ltsGπromGw₃tβrUG2022SGXYWYcX 3
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69 “ynthβsisGoπGqr₃phβnβTl₃sβdGx₃no−ompositβsGπorGonvironmβnt₃lG’βmβdi₃tionGkppli−₃tionsdGkG
’βviβwUG2022SGYaSG_[ZZ 2

68 x₃notβ−hnologyG₃ndG ₃tβrUG2022SG[aTaZ 0

67 “urπ₃−βGβnginββringGoπGgr₃phβnβGoxidβGmβm₄r₃nβsGπorGsβlβ−tivβGsβp₃r₃tionGoπGpβrπluoroo−t₃noi−G
₃−idsUG2022SGXYXW[a 0

66 x₃tur₃lTprodu−tTdβrivβdGmβm₄r₃nβsGπorGhighTβππi−iβn−yG₃nioni−GdyβGrβmov₃lUG2022SG__ZSGXYXW_X 0

65 p₃₄ri−₃tionGoπG₃ntiπoulingGtwoTdimβnsion₃lGwo“YGl₃yβrβdGz—npGmβm₄r₃nβdGoxpβrimβnt₃lG₃ndG
dβnsityGπun−tion₃lGthβoryG−₃l−ul₃tionUG2022SGZWZSGXYYYY_ 0

64 righGw₃tβrGpβrmβ₃n−βG₃ndGionsGrβjβ−tionGthroughGpTgr₃phβnβGoxidβGmβm₄r₃nβUG 0

63 zrβp₃r₃tionG₃ndG−h₃r₃−tβriz₃tionGoπGmixβdGm₃trixGmβm₄r₃nβsG₄₃sβdGonGz—npG₄lβndG₃ndGhydrophili−G
molβ−ul₃rlyGimprintβdGwsvTXWXGOmrPG₃sGπillβrGπorGβππi−iβntGsβlβ−tivβGrβmov₃lGoπGdyβUG2022SGXWbb_[ 1

62 zrospβ−tsGoπGzolymβri−Gx₃no−ompositβGwβm₄r₃nβsGπorG ₃tβrGzuriπi−₃tionG₃ndG“−₃l₃₄ilityG₃ndGthβirG
rβ₃lthG₃ndGonvironmβnt₃lGsmp₃−tsdGkG’βviβwUG2022SGXYSGZ_Za 2

61 yr₄T β₄TsnspirβdGzolymβrTm₃r₄onGx₃no−ompositβGwβshGpilmGπorGk−ousti−G“βnsingUG2022SG]SGX[_][TX[__Y 0

60 “βlβ−tivβG₃ndGβππi−iβntGβxtr₃−tionGoπGironGπromGw₃tβrGsystβmsGwithG₃Grβ−y−l₃₄lβGphyt₃tβTpoly₃nilinβG
hydrogβlUG2022SGXZ]WW_ 0

59 ’₃pidGgrowthGoπGwXβnβT₄₃sβdGmβm₄r₃nβsGπorGsust₃in₃₄lβGβnvironmβnt₃lGpollutionGrβmβdi₃tionUG
2022SGXZaW]_ 1

58
onh₃n−ingGthβGpβrmβ₃₄ilitySG₃ntiT₄ioπoulingGpβrπorm₃n−βG₃ndGlongTtβrmGst₃₄ilityGoπG”pmG
n₃noπiltr₃tionGmβm₄r₃nβG₄yGimid₃zolβTmodiπiβdG−₃r₄oxyl₃tβdGgr₃phβnβGoxidβVpolyβthβrsulπonβG
su₄str₃tβUG2022SG__[SGXYXWcc

2

57 montroll₃₄lβGprβp₃r₃tionGoπGnovβlGâ��ridgβTv₃llβyGsh₃pβdâ��GpolyOpTphβnylβnβGtβrβphth₃midβPGOzz”kPG
hollowGπi₄βrGn₃noπiltr₃tionGmβm₄r₃nβGπorGthβrm₃lGdyβVs₃ltGw₃stβw₃tβrGsβp₃r₃tionUG2022SG]WSGXWZY]X 0

56 ”hrββTdimβnsion₃lGordβrβdGm₃−roporousGwypT₄₃sβdGsm₃rtGg₃tingGmβm₄r₃nβGwithGsizβGs−rββningG
βππβ−tG₃ndG₃pt₃mβrGspβ−iπi−ityGπorGhighlyGβππi−iβntGthrom₄inGisol₃tionUG2023SG__]SGXYXXZY 1

55 qr₃phβnβGoxidβGn₃noπiltr₃tionGmβm₄r₃nβsGwithG−onπinβdGx₃RGinGtwoTdimβnsion₃lGn₃no−h₃nnβlsUG
2023SGZW[SGXYYZYX 1

54 t₃nusGmβm₄r₃nβGwithGt₃ilorβdGuppβrG₃ndGlowβrGsurπ₃−βG−h₃rgβsGπorGionGpβnβtr₃tionGm₃nipul₃tionGinG
highTpβrπorm₃n−βGn₃noπiltr₃tionUG2022SGXYXXcX 0

53 p₃₄ri−₃tionGoπGπrββGst₃ndingGgr₃phβnβGoxidβGmβm₄r₃nβsGπorGβππi−iβntG₃dsorptivβGrβmov₃lGoπG
−₃tioni−GdyβsUG2022SGZ_bSGXYWaba 0

52 mov₃lβntGorg₃ni−Gπr₃mβworkG₃ssistβdGintβrlo−kβdGgr₃phβnβGoxidβG₄₃sβdGthinTπilmG−ompositβG
mβm₄r₃nβGπorGβππβ−tivβGw₃tβrGrβmβdi₃tionUG2022SGcSGY[cTY_[ 1
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51
p₃₄ri−₃tionGoπGhighTpβrπorm₃n−βGmixβdGm₃trixG₄lβndGmβm₄r₃nβsG−omprisingGzo“G₃ndG”z–G
rβinπor−βdGwithGkz”“Gπun−tion₃lizβdTgr₃phβnβGoxidβGvi₃G—sz“Txsz“Gtβ−hniquβGπorG₃quβousGdyβG
trβ₃tmβntG₃ndG₃ntiπoulingGpropβrtiβsUG2023SGX[YSGXW[_Wc

0

50 z—npVlxx“sGn₃no−ompositβGmβm₄r₃nβGπorGsimult₃nβousGrβmov₃lGoπG”βtr₃−y−linβG₃ndGyπlox₃−inG
πromGw₃tβrUG2023SGZaWSGXYWcaW 0

49 kGrβviβwGonGthβGrβ−βntG₃dv₃n−βsGinG−ompositβGmβm₄r₃nβsGπorGmyYG−₃pturβGpro−βssβsUG2023SGZWaSGXYYa]Y 0

48 montrollβdGsolvβntG₃−tiv₃tionG₄yGironGOsssPG₃−βtyl₃−βton₃tβGπorGimprovingGpoly₃midβGrβvβrsβGosmosisG
mβm₄r₃nβGpβrπorm₃n−βUG2023SGZWbSGXYYcb[ 0

47 ”un₃₄lβGm₃ssGtr₃nsportGinGthβG₃rtiπi−i₃lGsm₃rtGmβm₄r₃nβsG₄₃sβdGonGtwoTdimβnsion₃lGm₃tβri₃lsUG
2022SGYSGXWWW[] 0

46 ”uningGdTsp₃−ingGoπGgr₃phβnβGoxidβGn₃noπiltr₃tionGmβm₄r₃nβGπorGβππβ−tivβGdyβVs₃ltGsβp₃r₃tionUG 0

45 zolymβrGwβm₄r₃nβsG₃sGsnnov₃tivβGwβ₃nsGoπGQu₃lityG’βstoringGπorG ₃stβw₃tβrGlβ₃ringGrβ₃vyG
wβt₃lsUG2022SGXYSGXXac 0

44 lioinspirβdGw₃−ro−y−li−Gwolβ−ulβG“upportβdG”woTnimβnsion₃lGv₃mβll₃rGwβm₄r₃nβGwithG’o₄ustG
sntβrl₃yβrG“tru−turβGπorGrighToππi−iβn−yGx₃noπiltr₃tionUGYYW_]X_ 0

43 ov₃lu₃tionGoπG”r₃nsportGzropβrtiβsG₃ndGonβrgyGmonvβrsionGoπGl₃−tβri₃lGmβllulosβGwβm₄r₃nβG–singG
zβusnβrGxβtworkG”hβrmodyn₃mi−sUG2023SGY]SGZ 0

42 kppli−₃tionsGoπG₃dv₃n−βdGwXβnβT₄₃sβdG−ompositβGmβm₄r₃nβsGπorGsust₃in₃₄lβGw₃tβrGdβs₃lin₃tionUG
2022SGXZa_[Z 0

41
smprovingGthβGzβrπorm₃n−βGoπGthβGv₃mβll₃rG’βdu−βdGqr₃phβnβGyxidβVwoly₄dβnumG“ulπidβG
x₃noπiltr₃tionGwβm₄r₃nβGthroughGk−−βlβr₃tβdG ₃tβrT”r₃nsportGmh₃nnβlsG₃ndGm₃p₃−itivβlyG
onh₃n−βdGmh₃rgβGnβnsityUG

0

40 ’β−βntGkdv₃n−βsGinGx₃no−ompositβGwβm₄r₃nβsGπorGyrg₃ni−GmompoundG’βmβdi₃tionGπromGzot₃₄lβG
 ₃tβrsUG 0

39 kmphiphili−₃llyGwodiπiβdGzorousGzolymβri−Gx₃nos₃ndwi−hTl₃sβdGwβm₄r₃nβsGπorG’₃pidG₃ndG
oππi−iβntG ₃tβrG”rβ₃tmβntUGYYW]aX[ 0

38 rypβrloopingGm₃r₄onGx₃notu₄βTqr₃phβnβGyxidβGx₃no₃r−hitβ−toni−sG₃sGwβm₄r₃nβsGπorG–ltr₃π₃stG
yrg₃ni−G“olvβntGx₃noπiltr₃tionUGZ]aTZ_c 0

37 “βlπTkssβm₄lyGinGâ��w₃trixTprββâ��Gpun−tion₃lizβdGloronGxitridβG“hββtsG₃sGprββT“t₃ndingG”hinGpilmG
“iβvβsGπorG“t₃₄lβGporw₃rdGysmosisG₃ndG’o₄ustGnyβG’βmov₃lGkppli−₃tionsUGYYWWZb] 0

36 ’βus₃₄lβG“ug₃rTl₃sβdGqβl₃torGπorGw₃rinβGyilT“pillG’β−ovβryG₃ndG ₃stβG ₃tβrG”rβ₃tmβntUG2023SGZcSGbccTcWb 0

35 “ynthβsisG₃ndG₃ppli−₃tionsGoπGgr₃phiti−G−₃r₄onGnitridβGOgTmZx[PG₄₃sβdGmβm₄r₃nβsGπorGw₃stβw₃tβrG
trβ₃tmβntdGkG−riti−₃lGrβviβwUG2023SGcSGβXY_b] 1

34 onh₃n−βdGmolβ−ul₃rGsiβvingGpβrπorm₃n−βGoπGthi−kGgr₃phβnβGmβm₄r₃nβsGsβlπT₃ssβm₄lβdGπromG
wβ₃klyToxidizβdGgr₃phβnβGn₃noshββtsUG2023SG_X]SGX]_ZYa 0
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33 othylβnβdi₃minβToxidizβdGsodiumG₃lgin₃tβGhydrogβlG−rossTlinkβdGgr₃phβnβGoxidβGn₃noπiltr₃tionG
mβm₄r₃nβGwithGsβlπThβ₃lingGpropβrtyGπorGβππi−iβntGdyβGsβp₃r₃tionUG2023SG_aWSGXYXZ__ 0

32
yrg₃ni−GsolvβntTπrββG−onstru−tingGoπGst₃₄lβGzβoliti−Gimid₃zol₃tβGπr₃mβworkGπun−tion₃lGl₃yβrG
βnh₃n−βdG₄yGh₃lloysitβGn₃notu₄βsG₃ndGpolyvinylG₃l−oholGonGpolyvinylidβnβGπluoridβGhollowGπi₄βrG
mβm₄r₃nβsGπorGtrβ₃tingGdyβingGw₃stβw₃tβrUG2023SG_Z_SGZabTZba

0

31  ₃tβrGpumpingGβππβ−tGovβrGthβGorg₃ni−GionsGdβπinβdGgr₃phβnβGoxidβGmβm₄r₃nβGimpulsβsGhighGπluxG
dβs₃lin₃tionUG2022SG]SG 0

30 mompositβGwβm₄r₃nβGπorGyrg₃ni−G“olvβntGx₃noπiltr₃tionUG2023SGaT_[ 0

29 qr₃phβnβGx₃no−ompositβGwβm₄r₃nβsdGp₃₄ri−₃tionG₃ndG ₃tβrG”rβ₃tmβntGkppli−₃tionsUG2023SGXZSGX[] 0

28 qr₃phβnβGyxidβGl₃sβdGx₃noπiltr₃tionGwβm₄r₃nβGπorG ₃stβw₃tβrG”rβ₃tmβntUG2023SG]]T_a 0

27 mrossTvinkβdG₃ndGnopβdGqr₃phβnβGyxidβGwβm₄r₃nβsGwithGox−βllβntGkntiπoulingGm₃p₃−ityGπorG
’βjβ−tionGoπGknti₄ioti−sG₃ndG“₃ltsUG 0

26 ’β−βntGinnov₃tionG₃ndGimp₃−tsGoπGn₃noT₄₃sβdGtβ−hnologiβsGπorGw₃stβw₃tβrGtrβ₃tmβntGonGhum₃nsdG₃G
rβviβwUG2023SGXc]SG 0

25 p₃₄ri−₃tionGoπGlor₃tβGmrossTvinkβdGqr₃phβnβGyxidβGpr₃mβworkGOqypPTv₃min₃tβdG–pGwβm₄r₃nβGπorG
rβ₃vyGwβt₃lG’βmov₃lUG2023SGXZ]TX[c 0

24 ’βmov₃lGoπG”oxi−GomβrgingGzollut₃ntsG–singGwβm₄r₃nβG”β−hnologiβsUG2023SGX]aTYWb 0

23 vightG−ontrolsGβdgβGπun−tion₃lGgroupsGtoGβnh₃n−βGmβm₄r₃nβGpβrmβ₃₄ilityUGXXSG 0

22 gTmZx[G₄₃sβdGmhitos₃nG“−hiππG₄₃sβG₄ioGx₃no−ompositβGπorGw₃tβrGpuriπi−₃tionUG2023SGZXSGWc_aZcXXYZXXaWX 0

21 snsightGintoGthβGrolβGoπGioni−ityGinGthβGdβs₃lin₃tionG₃ndGsβp₃r₃tionGoπG₃Ggr₃phβnβGoxidβGmβm₄r₃nβUG
2023SG]]YSGXX_[ZZ 1

20 monstru−tionGoπG₃ntiTswβllingG−ir−uitG₄o₃rdTlikβG₃−tiv₃tβdGgr₃phβnβGoxidβGl₃mβll₃rGn₃noπilmsGwithG
πun−tion₃lizβdGhβtβrostru−turβdGYnGn₃noshββtsUG2023SGZXZSGXYZ[ZX 0

19 zort₃₄lβGdβs₃lin₃torGusingGgr₃phβnβGoxidβGπun−tion₃lizβdGmi−roporousGmβm₄r₃nβsUG2023SGXcZSGYYYTYZW 0

18 sn−orpor₃tingGtβrti₃ryG₃minβG₃ndGthioβthβrGinGpoly₃rylβnβGsulπidβGsulπonβGmβm₄r₃nβsGπorGmultiplβG
sβp₃r₃tionsUG2023SG_a]SGXYX[bY 0

17 pβntonGindu−βdGmi−rodβπβ−tsGβn₃₄lβGπ₃stGw₃tβrGtr₃nsπβrGoπGgr₃phβnβGoxidβGmβm₄r₃nβGπorGβππi−iβntG
w₃tβrGpuriπi−₃tionUG2023SG_a]SGXYX][Y 0

16 v₃yβrT₄yTl₃yβrGsolutionTpro−βssβdGtwoTdimβnsion₃lGgr₃phβnβGoxidβâ��polyβthylβniminβGthinTπilmG
−o₃tingsGπorGβnh₃n−βdGpoolG₄oilingGhβ₃tGtr₃nsπβrUG2023SGYWcSGXY[W_a 0

(2023-2023)

69



15 x₃notβ−hnologyG₃sG₃Gsust₃in₃₄lβG₃ppro₃−hGπorG−om₄₃tingGthβGβnvironmβnt₃lGβππβ−tsGoπG−lim₃tβG
−h₃ngβUG2023SGXYSGXWW][X 0

14 ”un₃₄lβGrβdu−βdGgr₃phβnβGoxidβGn₃noπiltr₃tionGmβm₄r₃nβGπorGβππi−iβntGrβtβntionG₃ndGsβp₃r₃tionGoπG
dyβVs₃ltG₄₃sβdGonGmolβ−ul₃rGintβr₃−tionsUG2023SGXWcaZ] 0

13 kllTwβ₃thβrGphotothβrm₃lTβlβ−trothβrm₃lGintβgr₃tβdGsystβmGπorGβππi−iβntGsol₃rGstβ₃mGgβnβr₃tionUG
2023SG[]bSGX[X]YW 0

12
onh₃n−βdGphoto−₃t₃lyti−G₃ndG₃nti₄₃−tβri₃lG₃−tivityGoπG”iyYGQu₃ntumGdotsGdopβdGwithG
mβriumVmhitos₃nGπorGonvironmβnt₃lG’βmβdi₃tiondGoxpβrimβnt₃lG₃ndGthβorβti−₃lG₃ppro₃−hβsUG2023SG
YcaSGXYa[_Y

0

11 v₃mβll₃rGqr₃phβnβGyxidβTl₃sβdGmompositβGwβm₄r₃nβsGπorGoππi−iβntG“βp₃r₃tionGoπGrβ₃vyGwβt₃lG
sonsG₃ndGnβs₃lin₃tionGoπG ₃tβrUG2023SGbSGa_[bTa_]_ 0

10 oxtrβmβGprT’βsist₃ntSGrighlyGm₃tionT“βlβ−tivβGzolyOQu₃tβrn₃ryGkmmoniumPGwβm₄r₃nβsG
p₃₄ri−₃tβdGvi₃GwβnshutkinG’β₃−tionTl₃sβdGsntβrπ₃−i₃lGzolymβriz₃tionUGYZWWXbZ 0

9 ”ow₃rdsGthβGrβ₃lis₃tionGoπGhighGpβrmiTsβlβ−tivβGwo“YGmβm₄r₃nβGπorGw₃tβrGdβs₃lin₃tionUG2023SG_SG 0

8
qr₃phβnβGyxidβTqr₃πtβdGry₄ridGni₄lo−kGmopolymβrGlrushGOqyTgr₃πtTzoq_kT₄lo−kTzOwkTzy““PPG₃sG
x₃noπillβrsGπorGonh₃n−βdGvithiumGsonGmondu−tivityGoπGzoyTl₃sβdGx₃no−ompositβG“olidGzolymβrG
olβ−trolytβsUG2023SGXYaSGYW__TYWbY

0

7 olβ−tro−hβmi−₃lGypβningGoπGsmpβrmβ₃₄lβGx₃no−h₃nnβlsGinGv₃min₃rGqr₃phβnβGwβm₄r₃nβsGπorG
–ltr₃π₃stGx₃noπiltr₃tionUG2023SG]aSGZb[ZTZb]Y 0

6 momput₃tion₃lGsnvβstig₃tionGonG ₃tβrG₃ndGsonG”r₃nsportGinGwo“YGx₃noporousGwβm₄r₃nβsdG
smpli−₃tionsGπorG ₃tβrGnβs₃lin₃tionUG2023SG_SG[[_]T[[a_ 0

5 qr₃phβnβTyxidβTqr₃πtβdGx₃tur₃lGzhosph₃tβG“upportG₃sG₃GvowTmostGmβr₃mi−Gwβm₄r₃nβGπorGthβG
’βmov₃lGoπGknioni−GnyβsGπromG“imul₃tβdG”βxtilβGoππluβntUG2023SGXZSGZ[] 0

4
pund₃mβnt₃lG–ndβrst₃ndingGoπG–ltr₃thinSGrighlyG“t₃₄lβG“βlπTkssβm₄lβdGviquidGmryst₃llinβGqr₃phβnβG
yxidβGwβm₄r₃nβsGvβ₃dingGtoGzrβ−isβGwolβ−ul₃rG“iβvingGthroughGxonTβquili₄riumGwolβ−ul₃rG
nyn₃mi−sUG

0

3 ’βgistryTnβpβndβntGzotβnti₃lGπorGsntβrπ₃−βsGoπG ₃tβrGwithGqr₃phβnβUG2023SGXYaSGbaW[TbaXZ 0

2 righlyGst₃₄lβGgr₃phβnβGoxidβVnylonGmβm₄r₃nβGπorGmolβ−ul₃rGsβp₃r₃tionUG2023SGZ[SGZW]aWZ 0

1 mhir₃lGgoldGn₃nop₃rti−lβsVgr₃phβnβGoxidβGmβm₄r₃nβsGwithGultr₃highG₃ndGst₃₄lβGpβrmβ₃n−βGπorG
siβvingG₃ndGβn₃ntiosβp₃r₃tionUG2023SG[_aSGX[ZZ__ 0
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