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458 mdsorptαonGo−GodZSTGouZSTGİndGzαZSGwαtΙGyodα−αedG“αδγGrİırαşVGY 0

457 ’eşentGproΑressGİndGşΙİδδenΑesGo−GİdsorptαveGοeοırİnesG−orGtΙeGreοovİδGo−GpoδδutİntsG−roοG
wİstewİterVG}İrtGuufGqnvαronοentİδGİppδαşİtαonsVG2021TG[TGYXXYXZ 9

456 “yntΙesαsGİndGmppδαşİtαonsGo−G{rΑİnαşUnİsedGrδuoresşentGoİrıonGpotsfG”eşΙnαşİδG’evαewVG

455 yetİδG{rΑİnαşGrrİοeworγsfGmG—ersİtαδeGoδİssGo−GtyırαdGooοpoundsG−orGxuοαnesşentGpeteştαonGİndG
mdsorptαveG’eοovİδGo−GqnvαroοentİδGtİzİrdsVG2021TG]YTGZbcU[Ya 0

454 }repİrİtαonGİndGoΙİrİşterαzİtαonGo−GoΙİıİzαteG−roοGoonstruştαonGWİsteGİndGmppδαşİtαonGİsGİnG
mdsorıentG−orGyetΙyδeneGnδueVG2021TGZXZYTGYUY[ 1

453 peveδopοentGo−GΙoδδowG˛·Ure{{tGstruşturesG−orGοerşuryGreοovİδG−roοGwİterVG

452 —İnİdαuοU“uıstαtutedG}oδyoxoοoδyıdİtesG−orGyetΙyδeneGnδueGmdsorptαonG−roοGmqueousG
“oδutαonsVGY 1
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451 nαoUzeoδαteGuseG−orGοetİδGreοovİδG−roοGşopperUşontİαnαnΑGsyntΙetαşGe−−δuentsVVG2021TGYeTGY[d[UY[ed 1

450 ”α{WreştorαteUtrİppedGşeδδuδoseGşoοposαteGnİno−αırousGοİtsG−orGοuδtαpδeGΙeİvyGοetİδGİdsorptαonVG
2021TGYd[TGZ]aUZa[ 7

449 pαreştGsyntΙesαsGo−GmδUtw–“”UYGİndGαtsGİppδαşİtαonGİsGİdsorıentG−orGreοovİδGo−GşonΑoGredGαnGwİterVG
2021TGZcTGYXXcc[ 3

448 mdsorptαveGreοovİδGo−Gdα−−erentGpoδδutİntsGusαnΑGοetİδUorΑİnαşG−rİοeworγGİdsorıentsVG2021TG[[[TGYYaae[ 25

447 q−−eştsGo−GqδeştroneΑİtαvαtyGİndGtydrİtαonGqnerΑyGonGtΙeG“eδeştαveGmdsorptαonGo−GteİvyGyetİδGuonsG
ıyG“yntΙetαşGzİ®GZeoδαteVG2021TGY]TG 4

446 qşoU−rαendδyGδeİşΙαnΑGo−GruıαdαuοG−roοGıαotαteUşontİαnαnΑGοαnerİδsGwαtΙGoxİδαşGİşαdGİndGe−−eştαveG
reοovİδGo−GtΑZSG−roοGİqueousGsoδutαonGusαnΑGtΙeGδeİşΙαnΑGresαduesVG2021TG[XbTGYZcYbc 6

445 ’eοovİδGo−GΙeİvyGοetİδGαonsG−roοGwİstewİterfGİGşoοpreΙensαveGİndGşrαtαşİδGrevαewVG2021TG]TG 91

444 tαΑΙGper−orοİnşeGşİrıonαzedGşornşoıUıİsedG[pGsoδİrGvİporGsteİοGΑenerİtorGenΙİnşedGıyG
envαronοentİδGenerΑyVG2021TGYceTG[[cU[]c 19

443 “yntΙesαsGo−GnoveδGοİΑnetαşGrΙİοnoδαpαdUİştαvİtedGδİyeredGdouıδeGΙydroxαdesGnİnoşoοposαteG−orG
sαοuδtİneousGİdsorptαonGo−GouPuuQGİndGοUşresoδG−roοGİqueousGsoδutαonVG2021TG[dbTG[aXU[bX 5

442 ooοıαnαnΑGΑreİseGtrİpGİndGyorαnΑİG{δeα−erİGİsGİdsorıentGtoGtreİtGwİstewİterGrestİurİntVG2021TG
[cTGYebUZXa 5

441 yαşrowİveUİssαstedGsyntΙesαsGo−GşerαİGnİnopİrtαşδesGonGşİrıonGnİnotuıesGİndGtΙeαrGdyeUreοovİδG
İssesstοentVG2021TGY[TGcXUdZ 2

440 yuδtαpδeGteοpδİtαnΑGstrİteΑyG−orGtΙeGşontroδGo−GİδuοαnuοGİndGpΙospΙorusGdαstrαıutαonsGαnGmr®G
zeoδαteVG2021TG[ZYTGYYYYZ] 2

439 q−−αşαentGreοovİδGo−GşΙroοαuοP—uQG−roοGdαδuteGİqueousGsoδutαonsGusαnΑGİΑroUαndustrαİδGresαdueG
ıİsedGonGpİrıoαδedUrαşeGΙusγGİsΙVGYUYa 1

438 }repİrİtαonGo−GrunştαonİδαzedGmyousG“İwdustUşİrıonGzİnotuıesGooοposαteG−orGtΙeG
qδeştroşΙeοαşİδGpeterοαnİtαonGo−GoİrıendİzαοG}estαşαdeVG 1

437 ”rİşeGqδeοentsGmdsorptαonG−roοG“oδutαonsGİndGmşαdGyαneGprİαnİΑeG–sαnΑGmΑrαşuδturİδGnyUproduştsVGYUYe 1

436 uοpİştGo−GαronGdopαnΑGonGstruşturİδGİndGoptαşİδGpropertαesGo−GnαşγeδGsuδpΙαdeGnİnopİrtαşδesVG2021TG
aXTGYYcUYYc 0

435 “yntΙesαsGİndGşΙİrİşterαzİtαonGo−G}dPXQG“şΙα−−GıİseGşoοpδexGsupportedGonGΙİδδoysαteGnİnoşδİyGİsGİG
reusİıδeGşİtİδystG−orGtreİtαnΑGwİstewİterGşontİοαnİntsGαnGİqueousGοedαİVG2021TGZ[dTGYbbbcZ 2

434
“δαppİΑeUαnΙαıαtαnΑGe−−eştGo−Gαnter−İşαİδGşrossUδαnγαnΑGo−GnİnotuıesGıyGde−δuorαnİtαonGonGtΙeG
οeşΙİnαşİδGpropertαesGo−G−reeUstİndαnΑGοuδtαUwİδδedGşİrıonGnİnotuıeGyİrnsfGooοpİrαsonGwαtΙG
αndαvαduİδGοuδtαUwİδδedGşİrıonGnİnotuıesVG2021TGYceTGYUYZ

2
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433 runştαonİδαzedGmttİpuδΑαteG−orGtΙeGmdsorptαonGo−GyetΙyδeneGnδuefG“yntΙesαsTGoΙİrİşterαzİtαonTGİndG
mdsorptαonGyeşΙİnαsοVG2021TGbTGYeadbUYeaea 2

432 pαspersαonGo[Gşoe−−αşαentsG−orGpΙysαsorptαonGo−GΙeİvyGαonsGİndGİtoοsGwαtΙGΑrİpΙeneGİndGşİrıonG
nİnotuıesVG2021TGYX]TG 1

431 peveδopοentGo−G−ruαtGwİsteGderαvedGıαoUİdsorıentsG−orGwİstewİterGtreİtοentfGmGrevαewVG2021TG]YbTGYZad]d 28

430 unGsαtuGstİıαδαzİtαonGo−GtΙeGİdsorıedGooGİndGzαGαnGrαşeGstrİwGıαoşΙİrGıİsedGonGxptGİndGαtsG
reutαδαzİtαonGαnGtΙeGİştαvİtαonGo−Gperoxyοonosuδ−İteVG2021TG]YbTGYZbZYa 4

429 qοerΑαnΑGmppδαşİtαonGo−GqδeştroşoİΑuδİtαonG−orG”ropαşİδG}eİtGWİterG”reİtοentfGmG’evαewVG2021TG
YbaTGYXd]]e 6

428 mdsorptαonGo−GΙeİvyGοetİδGαonsGvαİGİppδeGwİsteGδowUşostGİdsorıentfGoΙİrİşterαzİtαonGİndG
per−orοİnşeVG2021TG[dTGYd][UYdad 3

427 –seGo−GresponseGsur−İşeGοetΙodoδoΑyG−orGoptαοαzİtαonGo−G−δuorαdeGreοovİδGe−−αşαenşyGıyGİdsorptαonG
onGıδİşγGοustİrdGΙusγGİsΙVG2021TG 1

426 mGsysteοİtαşGİnİδysαsGo−GΙexİvİδentGşΙroοαuοGİdsorptαonGİndGeδαοαnİtαonG−roοGİqueousG
envαronοentGusαnΑGırownGοİrαneGİδΑİeGP”urıαnİrαİGornİtİQVGY 0

425 mspİrİΑαneG−unştαonİδαzedGyWoz”sG−orGİdsorptαveGreοovİδGo−GΙİzİrdousGşİtαonαşGdyesfGqxpδorαnΑG
γαnetαşsTGαsotΙerοGİndGοeşΙİnαsοVG2021TGZaTGYXYYdc 4

424 }repİrİtαonGo−GıαoδoΑαşİδδyGreduşedGΑrİpΙeneGoxαdeUıİsedGİeroΑeδGİndGαtsGİppδαşİtαonGαnGdyeG
İdsorptαonVG2021TGcd[TGY]cXZd 12

423 –nderstİndαnΑGtΙeGsorptαonGıeΙİvαorsGo−GΙeİvyGοetİδGαonsGαnGtΙeGαnterδİyerGİndGnİnoporeGo−G
οontοorαδδonαtefGmGοoδeşuδİrGdynİοαşsGstudyVG2021TG]YbTGYZaecb 12

422 ’eοovαnΑGδowGδeveδsGo−GodPuuQGİndG}ıPuuQGıyGİdsorptαonGonGtwoGtypesGo−GoxαdαzedGοuδtαwİδδedGşİrıonG
nİnotuıesVG2021TGeTGYXa]XZ 13

421 zİnostruşturedGpαdyοospΙenαİGΑeοαnİtİUıİsedGοeοırİneG−orGe−−αşαentGδeİdGİdsorptαonG−roοG
İqueousGsoδutαonVG2021TGeTGYXaZbe 6

420 –pΑrİdαnΑGo−GtΙeGİqueousGproduştGstreİοG−roοGΙydrotΙerοİδGδαque−İştαonfG“αοuδtİneousGreοovİδG
o−GοαnerİδsGİndGpΙenoδαşGşoοponentsGusαnΑGwİsteUderαvedGΙydroşΙİrVG2021TGYaYTGYXbYcX 3

419 “trİteΑαesGtoGαοproveGtΙeGİdsorptαonGpropertαesGo−GΑrİpΙeneUıİsedGİdsorıentGtowİrdsGΙeİvyG
οetİδGαonsGİndGtΙeαrGşoοpoundGpoδδutİntsfGmGrevαewVG2021TG]YaTGYZabeX 29

418 rİırαşİtαonGo−GΙαΑΙδyGe−−αşαentGοİΑnesαuοGsαδαşİteGİndGαtsGİdsorptαonGıeΙİvαorGtowİrdsGorP—uQVG2021TG
[Z[TGYYYYeb 4

417 oİrıonUıİsedGsorıetsG−orGΙeİvyGοetİδGreοovİδG−roοGİqueousGsoδutαonTGdαsşrepİnşαesTGİndG−utureG
prospeştsfGİGstİteUo−UtΙeUİrtGrevαewVGY 1

416 ’eşoveryGo−GδİntΙİnuοTGprİseodyοαuοGİndGsİοİrαuοGıyGİdsorptαonGusαnΑGοİΑnetαşGnİnopİrtαşδesG
−unştαonİδαzedGwαtΙGİGpΙospΙonαşGΑroupVG2021TGZX[TGYXabed 2
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415 ”ΙeGαοpİştsGo−GοetİδUıİsedGenΑαneeredGnİnoοİterαİδGοαxturesGonGοαşroıαİδGsysteοsfGmGrevαewVG
2021TGcdXTGY]b]eb 2

414 zİnoİdsorıİntsG−orGtΙeG’eοovİδGo−GteİvyGyetİδsG−roοGoontİοαnİtedGWİterfGourrentG“şenİrαoGİndG
rutureGpαreştαonsVG2021TGeTGY[ce 6

413 q−−eştGo−GοİΑnetαşG−αeδdGonGnİnoUοİΑnetαteGşoοposαteGexΙαıαtsGαnGαonUİdsorptαonVG2021TGcdXTGY]b[[c 3

412 “οİδδGstruşturesGwαtΙGıαΑGαοpİştfGyuδtαUwİδδedGşİrıonGnİnotuıesGenΙİnşedGreοedαİtαonGe−−αşαenşyG
αnGΙyperİşşuοuδİtorG“oδİnuοGnαΑruοGxVGunderGşİdοαuοGİndGİrsenαşGstressVG2021TGZcbTGY[XY[X 12

411 srİpΙeneGıİsedGİdvİnşedGοİterαİδsGαnGtΙeGreοedαİtαonGo−GİquİtαşGenvαronοentGşontİοαnİtedGwαtΙG
−δuorαdefGzewerGαnsαΑΙtsGİndGİppδαşİıαδαtyVG2021TGYbaTGYXd]Zd 2

410 mGorαtαşİδG{vervαewGo−GmdsorptαonGyodeδsGxαneİrαzİtαonfGyetΙodoδoΑαşİδGİndG“tİtαstαşİδG
unşonsαstenşαesVGYUYa 9

409 pαİtoοαteGşrossUδαnγedG˛†UoyşδodextrαnGpoδyοersfGmGnoveδGvαsαonGo−GdαİtoοαteGİdsorıentG−orGtΙeG
reοovİδGo−GıαspΙenoδGmVG2021TGZ[TGYXYbXZ 0

408 mGrevαewGonGsyntΙesαsTGşΙİrİşterαsİtαonGİndGsur−İşeGοodα−αşİtαonGo−GοİΑnetαşGnİnopİrtαşδeGİndGαtsG
şoοposαteG−orGreοovİδGo−GΙeİvyGοetİδsG−roοGwİstewİterVGYUYb 1

407 pesαΑnGİndG“yntΙesαsGo−GzİnostruşturedG}ΙotoşİtİδystsG−orGWİterG’eοedαİtαonVG2022TG]eUc] 1

406 tyırαdGsysteοG−orGαronGİndGοİnΑİneseGreduştαonG−roοGpoδδutedGwİterGusαnΑGİdsorptαonGİndG
−αδtrİtαonVG2021TGYZTGZ]baUZ]cX 3

405 mGrevαewGonGtΙreeUdαοensαonİδGşeδδuδoseUıİsedGİeroΑeδsG−orGtΙeGreοovİδGo−GΙeİvyGοetİδsG−roοG
wİterVG2022TGdXcTGYaXbXb 10

404
}repİrİtαonGİndGreşyşδedGsαοuδtİneousGİdsorptαonGo−GοetΙyδeneGıδueGİndGouZSGşoUpoδδutİntsGoverG
şİrıonGδİyerGenşİpsuδİtedGre[{]GWΑrİpΙeneGoxαdeGnİnoşoοposαtesGrαşΙGαnGİοαnoGİndGtΙαoδGΑroupsVG
2021TGbZaTGYZbeY[

1

403 ooοpİrİtαveGstudyG−orGİdsorptαonGo−GşonΑoGredGİndGοetΙyδeneGıδueGdyeGonGşΙαtosİnGοodα−αedG
ΙyırαdGnİnoşoοposαteVG2021TGYXdTGeXUYXZ 16

402 oopperGİndGZαnşG’eοovİδGq−−αşαenşyGo−G”woG’eİştαveGrαδterGyedαİG”reİtαnΑGyotorwİyG
’uno−−â��yodeδG−orG“ervαşeGxα−eGqstαοİtαonVG2021TGY[TGZaeZ 1

401 tαΑΙδyGe−−αşαentGİsUsyntΙesαzedGİndGoxαdαzedGοuδtαUwİδδedGşİrıonGnİnotuıesG−orGşopperPuuQGİndG
zαnşPuuQGαonGİdsorptαonGαnGİGıİtşΙGİndG−αxedUıedGproşessVG2021TG 7

400 yİΑnetαşGΑrİpΙeneGoxαdeGnİnoşoοposαtefG{neUpotGprepİrİtαonTGİdsorptαonGper−orοİnşeGİndG
οeşΙİnαsοG−orGİqueousGynPuuQGİndGZnPuuQVG2021TGYabTGYYXY[X 3

399
nαosyntΙesαsGo−GşopperGoxαdeGnİnopİrtαşδesGusαnΑGıαoοİssTGpeeδTGİndGextrİştGpoδysİşşΙİrαdesGo−G
“oδİnuοG”uıerosuοG−orGuδtrİsoundUİssαstedGİdsorptαonGo−GİzoGdαreştGredGdXGşontİοαnİntsVG2021TG
]cTGZ]YcXUZ]YdY

2

398 rundİοentİδsGo−GrunştαonİδαzedGoİrıonGzİnoοİterαİδsGPGozysGQG−orGqnvαronοentİδGpevαşesGİndG
”eşΙnαquesVG2021TGYc[UYea
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397 }repİrİtαonGİndGİppδαşİtαonGo−G“αδαşİG‘uİntuοGpotsGusαnΑGpİδyΑorsγαteGİsGsαδαşonGsourşeVG2021TGZYYTGYXbY[Z 1

396 “tİtαstαşİδGoptαοαzİtαonTGso−tGşoοputαnΑGpredαştαonTGοeşΙİnαstαşGİndGeοpαrαşİδGevİδuİtαonG−orG
−undİοentİδGİpprİαsİδGo−GşopperTGδeİdGİndGοİδİşΙαteGΑreenGİdsorptαonVG2021TGZ[TGYXXZYe 7

395 ZeoδαtαşGuοαdİzoδİteGrrİοeworγsGPZursQG−orGmqueousG}ΙİseGmdsorptαonGâ��GmG’evαewVG2021TG 9

394 ”woGdαοensαonİδGy®enesGİsGeοerΑαnΑGpİrİdαΑοG−orGİdsorptαveGreοovİδGo−GtoxαşGοetİδδαşGpoδδutİntsG
−roοGwİstewİterVG2022TGZdcTGY[Z[Ye 14

393 unterpretİtαonGo−GİdsorptαonGıeΙİvαourGo−GşeδδuδoseTGsodαuοGşİrıoxyοetΙyδşeδδuδoseGİndG
ΙydroxyetΙyδşeδδuδoseGontoGİştαvİtedGγİoδαnVG2021TG[TGYXXXYc 0

392 mdsorptαonGo−GİGşİtαonαşGdyeGP“İ−rİnαnQGıyGİrtα−αşαİδGşİtαonαşGresαnsGmοıerδαte´fiu’oUaXfGqquαδαırαuοTG
γαnetαşGİndGtΙerοodynİοαşGstudyVG2021TG[aTGYXXcab 6

391 mppδαşİtαonGo−GtΙeG“outΙweδδG}δotGοetΙodGtoGdeterοαneGequαδαırαuοGtαοeGαnGpΙospΙİteGİdsorptαonVG
2021TGZ]ZTGYX[d]Y

390 oontroδδİıδeGprepİrİtαonGo−GİοαnoU−unştαonİδαzedGZurUdfGmG−unştαonİδαzedGy{rGοİterαİδG−orG
İdsorıαnΑGoonΑoG’edGİndGqrαoşΙroοeGnδİşγG”GαnGİqueousGsoδutαonVG2021TG[TGYXXXYd 7

389 tαΑΙδyGe−−αşαentGreοovİδGo−GouPuuQGusαnΑGοesoporousGsodİδαteGzeoδαteGproduşedG−roοGαndustrαİδGwİsteG
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163 yodα−αedG}oδyοerαşGnαosorıentsG−roοG’uοexGİşetoseδδİG−orGtΙeG’eοovİδGo−GteİvyGyetİδsGαnG
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2022TGYZTGabYZ 0

158 “yntΙesαsGo−GpoδytΙαopΙeneWzeoδαteWαronGnİnoşoοposαteG−orGİdsorptαveGreοedαİtαonGo−GİzoGdyefG
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2022TG[eaU]ZZ
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2022TGe]TGYX[eZc 2
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WİstewİterVG2022TGYZTGZdZd 0
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118 mppδαşİtαonGo−Gοodα−αedGsαδαşİtesGwαtΙGΑoδdGnİnopİrtαşδesGonGenvαronοentİδGreοedαİtαonfG“tudyGo−G
nonUδαneİrGγαnetαşGİdsorptαonGοodeδsG−oşusedGonGΙeİvyGοetİδsVG2022TGY]]TGYXedee

117 mGrevαewGo−GstepUsşΙeοeGpΙotoşİtİδystsVG2022TGZeTGYXYbXe 0

116 ®yδeneGİndGnUtexİneGmdsorptαonG}er−orοİnşeGo−GİGWİsteGyetΙİnoδUtoU}ropyδeneGoİtİδystGunderG
mşαdUnİseG”reİtοentVG2022TGYZTGYXZd 0

115 mppδαşİtαonGo−GreNδtgsuıNΑtg[NδtgWsuıNΑtg{NδtgsuıNΑtg]NδtgWsuıNΑtgloİrıonWsrİpΙeneG{xαdeG
zİnoşoοposαtesG−orGouPuuQG’eοovİδG−roοGWİstewİterVGcaTG]YUad 0
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113 srİpΙeneGoxαdeTGγİoδαnαteGşδİyGİndG}—mUderαvedGnİnoşoοposαteGİeroΑeδGİsGİGreΑenerİtαveG
İdsorıentG−orGwİstewİterGtreİtοentGİppδαşİtαonsVG2022TGYXTGYXdaec 0

112 yoδeşuδİrGşδustersGαnGşon−αnedGspİşesVG2022TG]c[TGZY]d]X 1

111 mGnoveδGeδeştroşΙeοαşİδGsensorG−orGsαοuδtİneousGdeteştαonGo−GodZSGİndG}ıZSGıyGy®eneG
İeroΑeδUou{WşİrıonGşδotΙG−δexαıδeGeδeştrodeGıİsedGonGoxyΑenGvİşİnşyGİndGıαsοutΙG−αδοVG2022TGdaYTGYad[Za 0

110 mdsorptαveGreοovİδGo−GοuδtαpδeGorΑİnαşGdyesG−roοGwİstewİterGusαnΑGreΑenerİtαveGοαşroporousG
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108 mppδαşİtαonGo−GοetİδUıİsedGnİnopİrtαşδesG−orGοetİδGreοovİδG−orGtreİtοentsGo−GwİstewİterGUUGİG
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