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PrWYeGvinμtiγSGμquiliβriumSGαnκGthμrmoκynαmiγGstuκiμsUG2014SGdYSGXYTXd 18
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85
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2015SG][SGZZ]cTZZbX 31
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728 nompαrαtivμGαnαlysisGofGtropαμolinGακsorptionGontoGrαwGαnκGαγiκTtrμαtμκGkαolinitμeGoptimizαtionGβyG
“μsponsμG”urfαγμGxμthoκologyUG2015SGX]XSGX[[T]Y 13
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726 lluminiumGhyκroxiκμGimprμgnαtμκGmαγrorμtiγulαrGαromαtiγGpolymμriγGrμsinGαsGαGsustαinαβlμGoptionG
forGκμfluoriκαtionUG2015SGZSGaZWTa[X 12

725 lκsorptionGofGxμthylμnμGmluμGβyGultrαsoniγGsurfαγμGmoκifiμκGγhitinUG2015SG[[aSGXZZT[W 166

724 ”ynthμsisGofGporousGligninGxαnthαtμGrμsinGforGPβYRGrμmovαlGfromGαquμousGsolutionUG2015SGYbWSGYYdTYZ[ 121

723 lκsorptionGofGphμnolsGonGrμκuγμκTγhαrgμGmontmorillonitμsGmoκifiμκGβyGβispyriκiniumGκiβromiκμseG
xμγhαnismSGkinμtiγsGαnκGthμrmoκynαmiγsGstuκiμsUG2015SG[cYSGYYYTYZW 59

722
xoκμlingGmonoTGαnκGmultiTγomponμntGακsorptionGofGγoβαltOttPSGγoppμrOttPSGαnκGniγkμlOttPGmμtαlGionsG
fromGαquμousGsolutionGontoGαGnμwGγαrβoxylαtμκGsugαrγαnμGβαgαssμUGPαrtGteGmαtγhGακsorptionGstuκyUG
2015SGb[SGZ]bTZbX

71

721 qαγilμGsynthμsisGαnκGγhαrαγtμrizαtionGofGqμZz[GnαnopowκμrGαnκGqμZz[VrμκuγμκGgrαphμnμGoxiκμG
nαnoγompositμGforGmμthylGβluμGακsorptioneGlGγompαrαtivμGstuκyUG2015SGZSGXdb[TXdc] 50

720 PrμpαrαtionSGγhαrαγtμrizαtionSGαnκGnμOtttPGακsorptionGpμrformαnγμGofGpolyOαllylαminμPVsiliγαG
γompositμUG2015SG]aSGXZYXTXZZ[ 9

719 ”urfαγμTqunγtionαlizμκGPorousGwigninGforGqαstGαnκGpffiγiμntGwμακG“μmovαlGfromGlquμousG”olutionUG
2015SGbSGX]WWWTd 122

718 ”μlμγtivμGακsorptionGofGnzYGonGαGrμgμnμrαβlμGαminμTβμntonitμGhyβriκGακsorβμntUG2015SGXWbSGYXZTYXd 22

717 nακmiumGrμmovαlGfromGαquμousGsolutionGβyGβrownGsμαwμμκSG”αrgαssumGαngustifoliumUG2015SGZYSGYW]ZTYWaa 10

716 lκsorptivμGrμmovαlGofGtriαrylmμthαnμGκyμGOmαsiγG“μκGdPGfromGαquμousGsolutionGβyGsμpiolitμGαsG
μffμγtivμGαnκGlowTγostGακsorβμntUG2015SGYXWSGXbaTXc[ 136

715 ’—l“–ğGn“ç”–lwGxtn“zmlwlynpG”–—oçGzqGvtyp–tn”GlyoG–sp“xzoçylxtn”GzqGtgrG
lo”z“P–tzyGzyG–spGPzwç”–ç“pypG”—“qlnpUG2015SGYYSGX]]WWYa 1

714 pquiliβriumSGthμrmoκynαmiγGαnκGkinμtiγGstuκiμsGonGrμmovαlGofGγhromiumSGγoppμrSGzinγGαnκGαrsμniγG
fromGαquμousGsolutionsGontoGflyGαshGγoαtμκGβyGγhitosαnUG2015SGYb[SGYWWTYXY 145

713 oμtμrminαtionGofGακsorptivμGpropμrtiμsGofGμxpαnκμκGvμrmiγulitμGforGthμGrμmovαlGofGnUGtUGmαsiγG“μκGdG
fromGαquμousGsolutioneGvinμtiγSGisothμrmGαnκGthμrmoκynαmiγGstuκiμsUG2015SGXWdTXXWSGYYTZY 133
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678 “μmovαlGofGtriphμnylmμthαnμGαnκGrμαγtivμGαzoGκyμsGfromGαquμousGsolutionGβyGmαgnμtiγGγαrβonG
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385 lκsorptionGofGrαrμGμαrthGmμtαlsGfromGwαstμwαtμrGβyGnαnomαtμriαlseGlGrμviμwUG2020SGZcaSGXYXaZY 75

384 plμγtrokinμtiγGμffμγtsGonGthμGintμrαγtionGofGphμnαnthrμnμGwithGgμoTsorβμntsUG2020SGY[YSGXY]XaX 3

383 ”ustαinαβlμGrμmovαlGofGsgOttPGβyGsulfurTmoκifiμκGpinμTnμμκlμGβioγhαrUG2020SGZccSGXYYW[c 40

382 pffμγtGofGmolμγulαrGstruγturμGonGthμGακsorptionGαffinityGofGsulfonαmiκμsGontoGny–seGmαtγhG
μxpμrimμntsGαnκGoq–GγαlγulαtionsUG2020SGY[aSGXY]bbc 26

381 wiquiκTphαsμGακsorptioneGnommonGproβlμmsGαnκGhowGwμGγoulκGκoGβμttμrUG2020SGZWXSGXXYZbc 11

380 ”ynthμsisGαnκGαppliγαtionGofGnuTm–nkğ”xT]GγompositμsGαsGμffμγtivμGακsorβμntsGforGrμmovαlGofG
toluμnμGgαsGunκμrGmoistGαmβiμnγμeGkinμtiγsSGthμrmoκynαmiγsSGαnκGmμγhαnismGstuκiμsUG2020SGYbSGaW]YTaWa] 7

379 pxpμrimμntsGαnκGmolμγulαrGκynαmiγsGsimulαtionsGonGthμGακsorptionGofGnαphthαlμnμsulfoniγG
formαlκμhyκμGγonκμnsαtμsGαtGthμGγoαlTwαtμrGintμrfαγμUG2020SGYa[SGXXacZc 12

378 PrμpαrαtionGofGpolymμrGfunγtionαlizμκGlαyμrμκGκouβlμGhyκroxiκμGthroughGmussμlTinspirμκG
γhμmistryGαnκGvαβαγhnikâ��qiμlκsGrμαγtionGforGhighlyGμffiγiμntGακsorptionUG2020SGcSGXWZaZ[ 12

377 xαgnμtiγGγhitosαnGβiopolymμrGαsGαGvμrsαtilμGακsorβμntGforGsimultαnμousGαnκGsynμrgistiγGrμmovαlGofG
κiffμrμntGsortsGofGκyμstuffsGfromGsimulαtμκGwαstμwαtμrUG2020SGZc]SGXYZdYa 41

376 –hμGμffμγtsGofGγontinuousTGαnκGstopTflowGgαsGstrμαmsGonGακsorptivμGrμmovαlGofGβμnzμnμGvαporG
usingGtypμGTGttGγovαlμntGorgαniγGpolymμrsUG2020SGXcYSGXWdW[Z 8

375
pvαluαtionGofGthμGpμrformαnγμGofGzirγoniαTmultiwαllμκGγαrβonGnαnotuβμGnαnohμtμrostruγturμsGinG
ακsorβingGlsOtttPGfromGpotαβlμGwαtμrGfromGthμGpμrspμγtivμGofGphysiγαlGγhμmistryGαnκGγhμmiγαlG
physiγsGwithGαGspμγiαlGμmphαsisGonGαpproximαtμGsitμGμnμrgyGκistriβutionUG2020SGY[YSGXY]YZ[

6

374 —sμGofGγhiγkμnGfμαthμrGαnκGμggshμllGtoGsynthμsizμGαGnovμlGmαgnμtizμκGαγtivαtμκGγαrβonGforGsorptionG
ofGhμαvyGmμtαlGionsUG2020SGYdbSGXYY[]Y 53

373 tnsightGintoGμxTsituGthμrmαlGκμsorptionGofGsoilsGγontαminαtμκGwithGpμtrolμumGviαGγαrβonG
numβμrTβαsμκGfrαγtionGαpproαγhUG2020SGZc]SGXYZd[a 19

372 PrμpαrαtionGofGαGporousGgrαphμnμGoxiκμVαlkαliGligninGαμrogμlGγompositμGαnκGitsGακsorptionG
propμrtiμsGforGmμthylμnμGβluμUG2020SGX[ZSGZY]TZZZ 55

371 qαβriγαtionGαnκGinvμstigαtionGofGgolκGOtttPGionTimprintμκGfunγtionαlizμκGsiliγαGpαrtiγlμsUG2020SGZZSGμYcXZ 1

370 —rαniumGO tPGακsorptionGβyGγoppμrGαnκGγoppμrVironGβimμtαlliγGγμntrαlGxzqsUG2020SG]cbSGXY[ZZ[ 24

369 puropiumOtttPGfunγtionαlizμκGZoGγovαlμntGorgαniγGfrαmμworkGforGquinonμsGακsorptionGαnκGsμnsingG
invμstigαtionUG2020SGZccSGXYXb[W 10
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368 zptimizαtionGonGprμpαrαtionGofGqμzVγhitosαnGαsGpotμntiαlGmαtrixGmαtμriαlGforGthμGrμmovαlGofG
miγroγystinTw“GαnκGitsGμvαluαtionGofGακsorptionGpropμrtiμsUG2020SGX]aSGX]b[TX]cZ 16

367 –hμrmoκynαmiγGαnαlysisGofGαγμtαminophμnGαnκGsαliγyliγGαγiκGακsorptionGontoGgrαnulαrGαγtivαtμκG
γαrβoneGtmportαnγμGofGγhμmiγαlGsurfαγμGαnκGμffμγtGofGioniγGstrμngthUG2020SGacZSGXbc[ab 18

366 ”γαlαβlμGqμkqμzGγorμTshμllGnαnopαrtiγlμTμmβμκκμκGporousGwooκGforGhighTμffiγiμnγyGurαniumO tPG
ακsorptionUG2020SG]WcSGX[[bWd 18

365 sighlyGsμlμγtivμGαnκGμffiγiμntGligninTmαgnμsiumGforGrμmovingGγαtioniγGκyμsGfromGwαstμwαtμrUG2020SG
cSGXW[YcZ 6

364 tntμrfαγμGβμtwμμnG®αtμrT”olvμntGxixturμsGαnκGαGsyκrophoβiγG”urfαγμUG2020SGZaSGXYWbbTXYWca 2

363 —nκμrstαnκingGthμGμffμγtGofGsYzGonGnzYGακsorptionGγαpturμeGmμγhαnismGμxplαnαtionSGquαntitαtivμG
αpproαγhGαnκGαppliγαtionUG2020SG[SG]dbWT]dca 12

362 ”yringαGvulgαrisGlμαvμsGpowκμrGαGnovμlGlowTγostGακsorβμntGforGmμthylμnμGβluμGrμmovαleGisothμrmsSG
kinμtiγsSGthμrmoκynαmiγGαnκGoptimizαtionGβyG–αguγhiGmμthoκUG2020SGXWSGXbaba 16

361 pffiγiμnγyGofGlγαγiαGrummifμrαGpowκμrGαsGβiosorβμntGforGsimultαnμousGκμγontαminαtionGofGwαtμrG
pollutμκGwithGmμtαlsUG2020SGXZSGb[]dTb[cX 6

360 pmployingGγornGκμrivμκGproκuγtsGtoGrμκuγμGthμGγorrosivityGofGpαvμmμntGκμiγingGmαtμriαlsUG2020SG
YaZSGXYWaaY 14

359 pffμγtivμGrμmovαlGofGαrsμniγGfromGαnGαquμousGsolutionGβyGfμrrihyκritμVgoμthitμGgrαphμnμGoxiκμG
γompositμsGusingGthμGmoκifiμκGsummμrsGmμthoκUG2020SGcSGXW[[Xa 6

358 ”ynthμsisSGγhαrαγtμrizαtionGαnκGαppliγαtionGofGγrossTlinkμκGγhitosαnVoxαliγGαγiκGhyκrogμlsGtoG
improvμGαzoGκyμGO“μαγtivμG“μκGXd]PGακsorptionUG2020SGX]]SGXW[add 19

357  αluμTακκμκGutilizαtionGofGpαpμrGsluκgμeGPrμpαringGαγtivαtμκGγαrβonGforGμffiγiμntGακsorptionGofG
nrO tPGαnκGfurthμrGhyκrogμnαtionGofGfurfurαlUG2020SGb[XSGX[WYa] 15

356 lκsorptionGofGβαsiγGgrμμnG[GontoGgαsifiμκGrlyriγiκiαGsμpiumGwooκγhipGβαsμκGαγtivαtμκGγαrβoneG
zptimizαtionSGγhαrαγtμrizαtionSGβαtγhGαnκGγolumnGstuκyUG2020SGXZSGaccbTadWZ 14

355 lκsorptionGofGxyogloβinGαnκGnoronαGqormαtionGonG”iliγαGyαnopαrtiγlμsUG2020SGZaSGX[X]bTX[Xa] 13

354
lGkinμtiγVthμrmoκynαmiγGstuκyGofGtrαnspαrμntGγoTακsorβμntsGαnκGγolorμκGκyμGmolμγulμsGinGvisiβlμG
lightGβαsμκGonGmiγrogrαvimμtriγGquαrtzTγrystαlGmiγroβαlαnγμGonGporousG–izGfilmsGforGκyμTsμnsitizμκG
solαrGγμllsUG2020SGYYSGYacYcTYacZb

0

353 PhotoγαtαlytiγGhyκrogμlGlαyμrGsupportμκGonGαlkαliGmoκifiμκGstrαwGfiβμrsGforGγiprofloxαγinGrμmovαlG
fromGwαtμrUG2020SGZXbSGXXZdaX 7

352 pffiγiμntGακsorβμntGκμrivμκGfromGlrgαniαG”pinosαGforGthμGακsorptionGofGγαtioniγGκyμeGvinμtiγsSG
mμγhαnismSGisothμrmGαnκGthμrmoκynαmiγGstuκyUG2020SGYWSGXWWaWX 13

351 pvαluαtionGofGthμrmoκynαmiγGpαrαmμtμrsGviαGrμαγtionGstoiγhiomμtryGαnκGthμGγorrμγtμκGwαngmuirG
pαrαmμtμrGforGsorptionGofGnuOttPGonGγhitosαnGαnκGγhitosαnGβlμnκμκGP lGfilmsUG2020SGZXbSGXXZdaY 8
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350 “μmovαlGofGγαtioniγGκyμGusingGαlginαtμâ��orgαnoβμntonitμGγompositμGβμακsUG2020SG]SGX 2

349 ”μlμγtivμG“μmovαlGofGnuYRGtonGinGlquμousG”olutionGβyGPolyGOlγryliγGlγiκVlγrylαmiκμPGsyκrogμlUG
2020SG[cSGμYWWdcTμYWXWa 1

348 yμoκymiumGrμγovμryGfromGαquμousGsolutionGthroughGακsorptionVκμsorptionGontoGμxpαnκμκG
vμrmiγulitμUG2020SGXdcSGXW]cY] 12

347 ouαlTqunγtionG”ynμrgistsGmαsμκGonGrluγosμGαnκG”uγrosμGforGrαsGsyκrαtμGαnκGnorrosionGtnhiβitionUG
2020SGZ[SGXZbXbTXZbYb 9

346 tnvμrsμGliquiκTsoliκGγhromαtogrαphyGtoGμvαluαtμGκrugGintμrαγtionsGwithGorgαnosilαnμTmoκifiμκG
polyκimμthylsiloxαnμGforGusμGinGβoκyTonTαTγhipGsystμmsUG2020SGZaSGμZW[c 0

345 PrμpαrαtionGofGgrαphμnμGoxiκμGfromGmioTsootGwαstμseGlsGαnGμffiγiμntGακsorβμntGforGhighlyGnoxiousG
nongoGrμκGκyμUG2020SGY[SGXWWXdc 5

344 pαsyTtoTprμpαrμGgrαphμnμGoxiκμVsoκiumGmontmorillonitμGpolymμrGnαnoγompositμGwithGμnhαnγμκG
ακsorptionGpμrformαnγμUG2020SGZcSGXWXa]X 32

343 –hμGPhysioγhμmiγαlGPropμrtiμsGαnκGlκsorptionGnhαrαγtμristiγsGofGProγμssμκGPomμloGPμμlGαsGαG
nαrriμrGforGppigαlloγαtμγhinTZTrαllαtμUG2020SGY]SG

342 “μsiκuμGnhαrGoμrivμκGfromGxiγrowαvμTlssistμκGPyrolysisGofG”luκgμGαsGlκsorβμntGforGthμG“μmovαlG
ofGxμthylμnμGmluμGfromGlquμousG”olutionsUG2020SGcSGdbd 1

341 lGyovμlG”oliκGPlαtformâ��mαsμκGlgGyαnopαrtiγlμsGnhμmiγαllyGtmprμgnαtμκGlγtivαtμκGnαrβonGforG
”μlμγtivμG”μpαrαtionGofG–ungstαtμG”pμγiμsGinG®αtμreGvinμtiγsGαnκG–hμrmoκynαmiγG”tuκyUG2020SGYZXSGX 1

340 lγtivαtμκGγαrβonsGfromGγoffμμGhuskeGPrμpαrαtionSGγhαrαγtμrizαtionSGαnκGrμαγtivμGrμκGXd]GακsorptionUG
2020SGXb[b]XdcYWdbW[a 3

339 nompαrαtivμG”tuκyGonGthμGlκsorptionGnαpαγitiμsGofGthμG–hrμμGmlαγkGPhosphorusTmαsμκGxαtμriαlsG
forGxμthylμnμGmluμGinG®αtμrUG2020SGXYSGcZZ] 4

338
lnαlysisGofGthμGpμrformαnγμGofGzirγoniαTmultiwαllμκGγαrβonGnαnotuβμGnαnohμtμrostruγturμsGinG
ακsorβingGlsO PGfromGpotαβlμGwαtμrGfromGthμGαspμγtsGofGphysiγαlGγhμmistryGwithGαnGμmphαsisGonG
ακsorptionGsitμGμnμrgyGκistriβutionGαnκGκμnsityGfunγtionαlGthμoryGγαlγulαtionsUG2020SGZWYSGXXWXdX

8

337 zptimαlGγonκitionsGforGακsorptionGofGzinγGfromGinκustriαlGwαstμwαtμrGusingGgrounκnutGhuskGαshUG
2020SGXdYSGZ[] 4

336 PPtToμnκrimμrTqunγtionαlizμκGxαgnμtiγGxμtαlTzrgαniγGqrαmμworkGOqμzkxzqkPPtPGwithGsighG
lκsorptionGnαpαγityGforG”ustαinαβlμG®αstμwαtμrG–rμαtmμntUG2020SGXYSGY]Yd[TY]ZWZ 52

335 oμvμlopmμntGofG”pirulinαVγhitosαnGfoαmGακsorβμntGforGphμnolGακsorptionUG2020SGZWdSGXXZY]a 26

334 —sμGofGpolyμthylμniminμGfunγtionαlisμκGmαgnμtiγGnαnopαrtiγlμsGforGgolκGthiosulfαtμGrμγovμryUG2020SG
Xd]SGXW]Zb] 3

333 —ltrαfαstGrμmovαlGofGrακioαγtivμGstrontiumGionsGfromGγontαminαtμκGwαtμrGβyGnαnostruγturμκG
lαyμrμκGsoκiumGvαnακosiliγαtμGwithGhighGακsorptionGγαpαγityGαnκGsμlμγtivityUG2020SGZdcSGXYYdWb 17
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332 tsothμrmαlGtitrαtionGγαlorimμtryGαsGαGusμfulGtoolGtoGμxαminμGακsorptionGmμγhαnismsGofGphosphαtμG
onGgiββsitμGαtGvαriousGsolutionGγonκitionsUG2020SGc[SGXXXWTXXY[ 3

331 qαγilμGprμpαrαtionGofGγhitosαnGmoκifiμκGmαgnμtiγGkαolinGβyGonμTpotGγoprμγipitαtionGmμthoκGforG
μffiγiμntGrμmovαlGofGmμthylGorαngμUG2020SGY[]SGXXa]bY 19

330 nontrollμκGprμpαrαtionGofGγμriumGoxiκμGloακμκGslαgTβαsμκGgμopolymμrGmiγrosphμrμsGOnμzk”rxsPG
forGthμGακsorptivμGrμmovαlGαnκGsoliκifiγαtionGofGqGfromGαγiκiγGwαstμTwαtμrUG2020SG[WWSGXYZXdd 20

329 PrμpαrαtionGofGαnGμnvironmμntαllyGfriμnκlyGlμακGακsorβμntUGlGγontriβutionGtoGthμGrαtionαlGκμsignGofG
hμαvyGmμtαlGακsorβμntsUG2020SGcSGXW[YXW 2

328 misTβμnzothiαzolμsGαsGμffiγiμntGγorrosionGinhiβitorsGforGmilκGstμμlGinGαquμousGsnleGxolμγulαrG
struγturμTrμαγtivityGγorrμlαtionGstuκyUG2020SGZXZSGXXZ]Zb 27

327 tnfluμnγμGofGlκsorβμntVlκsorβαtμGtntμrαγtionsGonGthμG“μmovαlGofGnαtioniγG”urfαγtαntsGfromG®αtμrG
βyGrrαphμnμGzxiκμUG2020SGYZXSGX 5

326 lnthoγyαninGβαsμκGαgriγulturαlGwαstμsGαsGβioTακsorβμntsGforGsγαvμngingGrακioαγtivμGioκiκμGfromG
αquμousGμnvironmμntUG2020SGcSGXW[X[b 8

325 ®ooκTβαsμκGγμllulosμGnαnoγrystαlsGαsGακsorβμntGofGγαtioniγGtoxiγGκyμSGlurαminμGzSGforGwαtμrG
trμαtmμntUG2020SGcSGXW[Xcb 14

324 nhμmiγαlGrμgμnμrαtionGofGgrαnulαrGαγtivαtμκGγαrβoneGprμliminαryGμvαluαtionGofGαltμrnαtivμG
rμgμnμrαntGsolutionsUG2020SGaSGYW[ZTYW]a 25

323 yαnostruγturμκGγhitosαnVmolμγulαrGsiμvμT[lGαnGμmμrgμntGmαtμriαlGforGthμGsynμrgistiγGακsorptionG
ofGrακioαγtivμGmαjorGpollutαntsGγμsiumGαnκGstrontiumUG2020SGZdYSGXYY[d[ 29

322 lκsorptionGofGnhμlμrythrinμGfromG–oκκαliαGαsiαtiγαGOwUPGwαmUGβyGğ”xT]UG2020SGYWYWSGXTd 1

321 lκsorptionGαnκGαntiTγorrosionGγhαrαγtμristiγsGofGvαnillinG”γhiffGβαsμsGonGmilκGstμμlGinGXGxGsnleG
μxpμrimμntαlGαnκGthμorμtiγαlGstuκyUUG2020SGXWSGdY]cTdYbZ 22

320 oipyriκylTβαsμκGorgαnoTsiliγαGnαnoshμμtsGforGthrμμGμmμrgingGmiγropollutαntsGμffiγiμntGrμmovαleG
lκsorptionGpμrformαnγμGαnκGmμγhαnismsUG2020SGYaWSGXYXX[d 14

319 ”tαβlμGγμllulosμTβαsμκGporousGβinαryGmμtαlâ��orgαniγGgμlsGαsGhighlyGμffiγiμntGακsorβμntsGαnκGthμirG
αppliγαtionGinGαnGακsorptionGβμκGforGγhlortμtrαγyγlinμGhyκroγhloriκμGκμγontαminαtionUG2020SGcSGaabWTaacX 11

318 lκsorptionGofGqαttyGlγiκGxolμγulμsGonGlminμTqunγtionαlizμκG”iliγαGyαnopαrtiγlμseG”urfαγμG
zrgαnizαtionGαnκGqoαmG”tαβilityUG2020SGZaSGZbWZTZbXY 13

317 lκsorptionGofG“μαγtivμGmluμTXZSGαnGlγiκiγGoyμSGfromGlquμousG”olutionG—singGxαgnμtizμκGlγtivαtμκG
nαrβonUGJournal of Chemical &amp; Engineering DataSG2020SGa]SGYYYWTYYYd 2.8 10

316 PrμpαrαtionGofGnTxzxGnαnoγompositμGforGμffiγiμntGακsorptionGofGhμαvyGmμtαlGionsGviαG
mμγhαnoγhμmiγαlGrμαγtionGofGnαnGαnκGtrαnsitionαlGmμtαlGoxiκμsUG2020SGZdZSGXYY[cb 20

315 lGsμlμγtivμGαnκGμαsilyGrμγyγlαβlμGκimμrGβαsμκGonGαGγαlixı[]pyrrolμGκμrivαtivμGforGthμGrμmovαlGofG
mμrγuryOiiPGfromGwαtμrUUG2020SGXWSGZWaWTZWbX
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314 nhαrαγtμrizαtionGofGorugTPolymμrGlκsorptionGtsothμrmsGinGmoκyTonTαTnhipG”ystμmsGβyGtnvμrsμG
wiquiκT”oliκGnhromαtogrαphyUG2020SGaSG[[aYT[[b]

313 nompαrisonGofGακsorptionGβμhαviorsGofGqμTwαGoxiκμsGγoTloακμκGxgzGnαnoshμμtsGforGthμGrμmovαlGofG
mμthylGorαngμGαnκGphosphαtμGinGsinglμGαnκGβinαryGsystμmsUG2020SGcSGXW[Y]Y 19

312 zptiγαlGsμnsingGofGhyκrogμnGpμroxiκμGusingGstαrγhGγαppμκGsilvμrGnαnopαrtiγlμsSGsynthμsisSG
optimizαtionGαnκGκμtμγtionGinGurinμUG2020SGYSGXWWWX[ 6

311 lκsorptivμGrμmovαlGofGnoOttPGinGαquμousGsolutionsGusingGγlμαringGnutGsμμκGpowκμrUG2020SGaSGμWZac[ 2

310 lκsorptionGαnκGγontrollμκGrμlμαsμGofGironTγhμlαtingGκrugGfromGthμGαminoTtμrminαtμκG
PlxlxVorκμrμκGmμsoporousGsiliγαGhyβriκGmαtμriαlsUG2020SG]aSGXWX]bd 5

309 pffiγiμntGprotμinGκμlivμryGsystμmsGβαsμκGonGhiμrαrγhiγαlGzμolitμGmiγrosphμrμsGγonstruγtμκGβyG
x®®TnαnoshμμtsUG2020SGYdcSGXXWWdc 6

308 lκsorptionGofG–μtrαγyγlinμGβyG”hrimpG”hμllG®αstμGfromGlquμousG”olutionseGlκsorptionGtsothμrmSG
vinμtiγsGxoκμlingSGαnκGxμγhαnismUG2020SG]SGZ[abTZ[bb 24

307 lGnovμlGioniγGliquiκTimprμgnαtμκGγhitosαnGαppliγαtionGforGsμpαrαtionGαnκGpurifiγαtionGofGfissionG
ddxoGfromGαlkαlinμGsolutionUG2020SGXWcSGa[dTa]d 4

306
tmiκαzoliumG”αltTtnγorporαtμκGPostγrossTwinkμκGPorousGPolymμrsGforGpffiγiμntGlκsorptionGofG
“hoκαminμGmGαnκGnκYRGfromGlquμousG”olutionUGJournal of Chemical &amp; Engineering DataSG2020SG
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223 “μmovαlGofGhμrβiγiκμGpαrαquαtGfromGαquμousGsolutionsGβyGβμntonitμGmoκifiμκGwithGmμsoporousG
siliγαUG2021SGYaYSGXY[Yda 10

222 “μγovμringGhμαvyGmμtαlsGfromGμlμγtroplαtingGwαstμwαtμrGαnκGthμirGγonvμrsionGintoGğnnrTlαyμrμκG
κouβlμGhyκroxiκμGOwosPGforGpyrophosphαtμGrμmovαlGfromGinκustriαlGwαstμwαtμrUG2021SGYbXSGXYdcaX 25

221 lκsorptionGofGyitrαtμGαnκGlmmoniumGfromG®αtμrG”imultαnμouslyG—singGnompositμGlκsorβμntsG
nonstruγtμκGwithGqunγtionαlizμκGmioγhαrGαnκGxoκifiμκGğμolitμUG2021SGYZYSGX 3

220 ”μlfTlssμmβlyGαnκG“μαrrαngμmμntGofGαGPolyprolinμGttGsμlixGPμptiκμGonGrolκUG2021SGZbSGaXX]TaXYY 0

219 lGsμlfTαssμmβlμκGsuprαmolμγulαrGorgαniγGmαtμriαlGforGsμlμγtivμGμxtrαγtionGofGurαniumGfromG
αquμousGsolutionUG2021SGZYdSGYcdTZWW

218 “olμGofGthμGsyκrαtionG”hμllGinGthμGpsToμpμnκμntGlκsorptionGofGxαlμiγGlγiκUG2021SGXY]SGXYZW]TXYZX] 1

217 lGrμsμαrγhGonGthμGrμmovαlGγhαrαγtμristiγsGofGnαphtholGrrμμnGmGfromGwαstμwαtμrGusingG
nαnomαtμriαlsGnğ tVn”VlP–UGXTX[ 0

216 nαrβonT”iliγαGnompositμGαsGlκsorβμntGforG“μmovαlGofGsαzαrκousGnUtUGmαsiγGçμllowGYGαnκGnUtUGmαsiγG
mluμGZGoyμsUG2021SGX[SG 3

215 lGγompositμGακsorβμntGofGğn”GnαnoγlustμrsGgrownGinGzμolitμGyαlGsynthμsizμκGfromGflyGαshGwithGαG
highGmμrγuryGionGrμmovαlGμffiγiμnγyGinGsolutionUG2021SG[XXSGXY]W[[ 8

214 lGrμviμwGonGthμGusμGofGlignoγμllulosiγGmαtμriαlsGforGαrsμniγGακsorptionUG2021SGYccSGXXYZdb 10

213 PrμpαrαtionGofGpuγommiαGulmoiκμsGligninTβαsμκGhighTpμrformαnγμGβioγhαrGγontαiningGsulfoniγG
groupeG”ynμrgistiγGpyrolysisGmμγhαnismGαnκGtμtrαγyγlinμGhyκroγhloriκμGακsorptionUG2021SGZYdSGXY[c]a 23

212 qαγtoriαlGtnvμstigαtionGofGnoβαltG“μtμntionGβyG–iGαnκGqμGzxiκμsTxoκifiμκGnαrβonGyαnotuβμseG
xultivαriαtμGlgαinstG—nivαriαtμGlnαlysisUG2021SGdSGadW[YW 0

211 pnvironmμntαllyGfriμnκlyGακsorβμntGκμrivμκGfromGroγkGmμlonGskinGforGμffμγtivμGrμmovαlGofGtoxiγG
βrilliαntGgrμμnGκyμeGlinμαrGvμrsusGnonTlinμαrGαnαlysμsUGXTYW 6

210 lGγompαrisonGofGαnioniγGαnκGγαtioniγGκyμGrμmovαlGμffiγiμnγyGofGinκustriαlGβαuxitμGwαstμGrμκTmuκUGXTXZ 0

209 yitrogμnTriγhGγovαlμntGtriαzinμGfrαmμworksGforGhighTμffiγiμntGrμmovαlGofGαnionGκyμsGαnκGthμG
synμrgistiγGακsorptionGofGγαtioniγGκyμsUG2021SGYbYSGXYdaYY 8

208 pγoTsαfμGγhμmiγothμrmαlGγonvμrsionGofGinκustriαlGgrαphitμGwαstμGtoGμxfoliαtμκGgrαphμnμGαnκG
μvαluαtionGαsGμnginμμrμκGακsorβμntGtoGrμmovμGtoxiγGtμxtilμGκyμsUG2021SG[SGXWWWbY 4

207 zptimizαtionGofGβαsiγGmαgμntαGακsorptionGontoGqμVnuGnαnoγompositμsGsynthμsizμκGβyGswμμtG
potαtoGlμαfGμxtrαγtGusingGrμsponsμGsurfαγμGmμthoκologyUG2021SGZcSGX]]aTX]a] 0
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206 nommμntsGonGâ��“μαsonαβlμGγαlγulαtionGofGthμGthμrmoκynαmiγGpαrαmμtμrsGfromGακsorptionG
μquiliβriumGγonstαntSGuournαlGofGxolμγulαrGwiquiκsGZYYGOYWYXPGXX[dcWUâ��UG2021SGZZ[SGXXa][Y 7

205 tnvμstigαtionGonGprμpαrαtionGofGγαrβoxymμthylGγhitosαnGmoκifiμκGsoκiumGfμrriγGsiliγαtμGαnκGitsG
ακsorptionGpropμrtiμsUG 0

204 lnGμffμγtivμSGgrμμnGαnκGmilκGκμprotμinizαtionGmμthoκGforGpolysαγγhαriκμsGofG“uκitαpμsG
philippinαrumGβyGαttαpulgitμTβαsμκGsilkGfiβroinGγompositμGαμrogμlUG2021SGXcYSGZ[ZTZ]Z 1

203 nompositμGγαrβonGmαtμriαlsGfromGwinμryGγompostμκGwαstμGforGthμGtrμαtmμntGofGμffluμntsG
γontαminαtμκGwithGkμtoprofμnGαnκGYTnitrophμnolUG2021SGdSGXW][YX 13

202 PolyμthylμnμiminμTgrαftμκGpolyphosphαzμnμGmiγrosphμrμsGforGrαpiκGαnκGμffiγiμntGγαpturμGofG
αnioniγGκyμsGfromGwαstμwαtμrUG2021SGYXSGXWW]Y] 2

201 zptimizαtionGforGthμGγonκitionsGtoGprμpαrμGsμwαgμGsluκgμGκμrivμκGακsorβμntGαnκGγiprofloxαγinG
ακsorptionUG2021SGdZSGYb][TYbac 0

200 ”ustαinαβlμGαnκGlowTγostG”—ğT[GsynthμsisGαnκGitsGαppliγαtionGforGnκYRGrμmovαlUG2021SGZXYSGXYbcY] 1

199
”ynthμsisGofGhiμrαrγhiγαlGmiγroTmμsoporousGwosVxzqGnαnoγompositμGwithGinGsituGgrowthGofG
—izTaaTOysYPYGxzqGonGthμGfunγtionαlizμκGyinoTwosGultrαthinGshμμtsGαnκGitsGαppliγαtionGforG
thαlliumGOtPGrμmovαlUG2021SGZZaSGXXaXcd

10

198 ProκuγtionGofGαγtivαtμκGβioγhαrGfromGwuffαGγylinκriγαGαnκGitsGαppliγαtionGforGακsorptionGofG
[TyitrophμnolUG2021SGdSGXW][WZ 9

197 PrμpαrαtionGαnκGμvαluαtionGofGporousGsXUaxnXUaz[kγhitosαnGpμllμtGforGwiRGμxtrαγtionUG2021SGZcSGYX[XTYX[d 0

196 pvαluαtionGofGthμGxiγrosoftGpxγμlG”olvμrG”prμακshμμtTmαsμκGProgrαmGforGyonlinμαrGpxprμssionsGofG
lκsorptionGtsothμrmGxoκμlsGontoGxαgnμtiγGyαnosorβμntUG2021SGXXSGb[ZY 3

195 lκsorptionGofG[TγhlorophμnolGβyGwhμαtGstrαwGβioγhαrGαnκGitsGrμgμnμrαtionGwithGpμrsulfαtμGunκμrG
miγrowαvμGirrακiαtionUG2021SGdSGXW]Z]Z 6

194 lG“μviμwGofGlκsorβμntsGforGsμαvyGxμtαlGoμγontαminαtioneGrrowingGlpproαγhGtoG®αstμwαtμrG
–rμαtmμntUG2021SGX[SG 13

193 PrμpαrαtionGofGrrαphμnμGzxiκμGnompositμsGαnκGlssμssmμntGofG–hμirGlκsorptionGPropμrtiμsGforG
wαnthαnumGOtttPUG2021SGXXSGXW[W 1

192 lGnritiγαlGzvμrviμwGofGlκsorptionGxoκμlsGwinμαrizαtioneGxμthoκologiγαlGαnκG”tαtistiγαlG
tnγonsistμnγiμsUGXTX] 9

191 tmpαγtGofGlsphαltμnμsGonGthμGlκsorptionGmμhαviorGofGPμtrolμumG αnακylGPorphyrinseGvinμtiγGαnκG
–hμrmoκynαmiγGlspμγtsUG2021SGZ]SGX[]YbTX[][X 2

190 pquiliβriumSGkinμtiγSGαnκGthμrmoκynαmiγGstuκyGforGthμGακsorptionGofGmμthylμnμGβluμGontoGαγtivαtμκG
γαrβonsGprμpαrμκGfromGthμGβαnαnαGrootGthroughGγhμmiγαlGαγtivαtionGwithGphosphoriγGαγiκUGX 1

189 lκsorptionGofGproprαnololGhyκroγhloriκμGfromGαquμousGsolutionsGontoGthμrmαllyGtrμαtμκGβμntonitμG
γlαyeGlGγomplμtμGβαtγhGsystμmGμvαluαtionUG2021SGZZbSGXXa[[Y 4
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188 qαγilμGonμGpotGprμpαrαtionGofGmαgnμtiγGγhitosαnTpαlygorskitμGnαnoγompositμGforGμffiγiμntGrμmovαlG
ofGlμακGfromGwαtμrUG2022SGaWcSG]b]T]cb 6

187 nαrβonGxonoxiκμG–olμrαntGPtTmαsμκGplμγtroγαtαlystsGforGsYTPpxqnGlppliγαtionseGnurrμntGProgrμssG
αnκGnhαllμngμsUG2021SGXXSGXXYb 1

186 xμγhαnistiγαllyGunκμrstαnκingGακsorptionGofGmμthylGorαngμSGinκigoGγαrminμSGαnκGmμthylμnμGβluμG
ontoGioniγVnonioniγGpolystyrμnμGακsorβμntsUG2021SG[XcSGXYaZWW 14

185
pxploringGspαγμTμnμrgyGmαtγhingGviαGquαntumTmolμγulαrGmμγhαniγsGmoκμlingGαnκGβrμαkαgμG
κynαmiγsTμnμrgyGκissipαtionGviαGmiγrohyκroκynαmiγGmoκμlingGtoGimprovμGthμGsγrμμningGμffiγiμnγyG
ofGnαnosuspμnsionGprμpαrμκGβyGwμtGmμκiαGmillingUG2021SGXcSGXa[ZTXa]b

184 pvαluαtionGofGακsorptionGαβilityGofGγyγloκμxtrinTγαlixαrμnμGnαnospongμsGtowαrκsGPβGionGinGαquμousG
solutionUG2021SGYabSGXXcX]X 7

183 xαgnμtiγGαminoTfunγtionαlizμκTxzqOx´ h´ qμSG–iSGğrPknzqsGwithGsupμriorGβioγompαtiβilityeG
PμrformαnγμGαnκGmμγhαnismGonGακsorptionGofGαzoGκyμsGinGsoftGκrinksUG2021SG[YWSGXYdd]] 13

182 –hμG”upμriorGlκsorptionGnαpαγityGofGmoronTyitrogμnGnoToopingG®αlnutG”hμllGmioγhαrGPowκμrGforG
luOtttPSGPtOt PSGαnκGPκOttPUG2021SGXWaYcc 2

181 qαβriγαtionGofGnovμlGstαrγhTβαsμκGγompositμGhyκrogμlGmiγrosphμrμsGγomβiningGoiμlsTllκμrGrμαγtionG
withGsprαyGκryingGforGxmGακsorptionUG2021SGdSGXW]dYd 8

180 yαnoTroκGhyκroxyαpαtitμGforGthμGuptαkμGofGniγkμlGionseGpffμγtGofGsintμringGβμhαviourGonGακsorptionG
pαrαmμtμrsUG2021SGdSGXW]dZX 4

179 pxpαnκμκGvμrmiγulitμGαsGαnGαltμrnαtivμGακsorβμntGforGthμGκysprosiumGrμγovμryUG2021SGXYbSGYYcTYZ] 4

178
lGnμwGmμthoκGofGκμvμlopingGlyyTisothμrmGhyβriκGmoκμlsGforGthμGκμtμrminαtionGofG
thμrmoκynαmiγGpαrαmμtμrsGinGthμGακsorptionGofGionsGlgRSGnoYRGαnκGnuYRGontoGzμolitμsGğ”xT]SGsçSG
αnκG[lUG2021SGdSGXWaXYa

4

177 xiγroT“ingG“μsonαtorGoμviγμsGPrototypμκGonGzptiγαlGqiβμrG–αpμrsGβyGxultiTPhotonGwithogrαphyUG
2021SGYbSGXTb 6

176 lκsorptionGofGpolαrGαnκGioniγGorgαniγGγompounκsGonGαγtivαtμκGγαrβoneG”urfαγμGγhμmistryGmαttμrsUG
2021SGbd[SGX[c]Wc 4

175 mαtγhGαnκGγolumnGmoκμGακsorptionGstuκiμsGofGrμαγtivμGrμκGXd]GκyμGusingGlκμnαnthμrαGpαroninαGwG
sμμκGαγtivαtμκGγαrβonUG2021SGX]SGXWWabX 1

174 tnorgαniγTorgαniγGmμsoporousGhyβriκGsμgrμgαtorsGforGsμlμγtivμGαnκGsμnsitivμGμxtrαγtionGofGprμγiousG
μlμmμntsGfromGurβαnGminingUG2021SGaW[SGaXTbd 14

173 –hμGγompμtingGrolμGofGmoisturμGinGακsorptionGofGgαsμousGβμnzμnμGonGmiγroporousGγαrβonUG2021SG
YbbSGXXd[cb 5

172 sighlyGμffiγiμntGαnκGsμlμγtivμGrμγovμryGofGluOtttPGfromGαquμousGsolutionGβyGβisthiourμαGimmoβilizμκG
—izTaaTysYeGPμrformαnγμGαnκGmμγhαnismsUG2021SG[Y]SGXZW]cc 12

171 lκsorptionGofGαntirμtrovirαlGκrugsSGμfαvirμnzGαnκGnμvirαpinμGfromGαquμousGsolutionGβyGgrαphμnμG
wooleGvinμtiγSGμquiliβriumSGthμrmoκynαmiγGαnκGγomputαtionαlGstuκiμsUG2021SGaSGXWWX]b 2
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170 pnhαnγμκGsimultαnμousGrμmovαlGofGtoxiγGO”μz[PYâ��GαnκGmμtαlsGnrZRGαnκGnuYRGusingGpolysulfiκμG
intμrγαlαtμκGwαyμrμκGκouβlμGhyκroxiκμUG2021SGYbdSGXXda[d 1

169 yαnoγompositμsGofGzμroTvαlμntGironkβioγhαrGκμrivμκGfromGαgriγulturαlGwαstμsGforGακsorptivμG
rμmovαlGofGtμtrαγyγlinμsUG2021SGYc[SGXZXZ[Y 9

168 xμthαnμGακsorptionGonGshαlμsGαnκGαppliγαtionGofGtμmpμrαturμTrμlαtμκGγompositμGmoκμlsGβαsμκGonG
κuαlGακsorptionGmoκμsUG2022SGYWcSGXWdZbd 2

167
xαgnμtiγGsoliκTphαsμGμxtrαγtionGβαsμκGonGzirγoniumTβαsμκGmμtαlTorgαniγGfrαmμworksGforG
simultαnμousGμnαntiomμriγGκμtμrminαtionGofGμightGγhirαlGpμstiγiκμsGinGwαtμrGαnκGfruitGjuiγμsUG2022SG
ZbWSGXZXW]a

3

166 sighTγαpαγityGακsorptionGofGnrO tPGβyGligninTβαsμκGγompositμeGnhαrαγtμrizαtionSGpμrformαnγμGαnκG
mμγhαnismUG2020SGX]dSGcZdTc[d 33

165 lminαtμκGγμllulosμGαsGαGvμrsαtilμGακsorβμntGforGβαtγhGrμmovαlGofGlsO PGαnκGnuOttPGfromGmonoTGαnκG
multiγomponμntGαquμousGsolutionsUG2020SG]baSGX]cTXb] 15

164 miosorpionGforGsustαinαβlμGrμγovμryGofGprμγiousGmμtαlsGfromGwαstμwαtμrUG2020SGcSGXWZdda 18

163 lGnovμlGroutμGforGprμpαrαtionGofGγhμmiγαllyGαγtivαtμκGγαrβonGfromGpistαγhioGwooκGforGhighlyG
μffiγiμntGPβOttPGsorptionUG2019SGYZaSGZ[T[[ 102

162 nomβinμκGtoxiγityGofGfunγtionαlizμκGnαnoTγαrβonGβlαγkGαnκGγακmiumGonGpisμniαGfμtiκαG
γoμlomoγytμseG–hμGrolμGofGακsorptionUG2020SGZdcSGXYYcX] 5

161 –iTpillαrμκGmontmorillonitμGγlαyGforGακsorptivμGrμmovαlGofGαmoxiγillinSGimiprαminμSG
κiγlofμnαγTsoκiumSGαnκGpαrαγμtαmolGfromGwαtμrUG2020SGZddSGXYYcZY 39

160 pnhαnγμκGminμrαlizαtionGofGβisphμnolGlGβyGμγoTfriμnκlyGmiqμzTxnzGγompositμeGPμrformαnγμSG
mμγhαnismGαnκGtoxiγityGαssμssmμntUG2020SGZddSGXYYccZ 21

159 yovμlGxμsoporousGwigninTnαlγiumGforGpffiγiμntlyG”γαvμngingGnαtioniγGoyμsGfromGoyμstuffGpffluμntUG
2021SGaSGcXaTcYa 5

158 yovμlGsynthμsisGofGyiVqμGlαyμrμκGκouβlμGhyκroxiκμsGusingGurμαGαnκGglyγμrolGαnκGthμirGμnhαnγμκG
ακsorptionGβμhαviorGforGnrO tPGrμmovαlUG2020SGXWSG]cb 43

157 pquiliβriumSGkinμtiγGαnκGthμrmoκynαmiγGstuκiμsGonGthμGακsorptionGofGαtrαzinμGinGsoilsGofGthμGwαtμrG
fluγtuαtionGzonμGinGthμG–hrμμTrorgμsG“μsμrvoirUG2020SGZYSG 9

156 lκsorptivμGrμmovαlGofGyiOttPGionsGfromGαquμousGsolutionGβyGP oqVrμminiTl–PGhyβriκGmμmβrαnμUG
2016SGbSGYWdTYYX 3

155 ”olvμntGimprμgnαtμκGrμsinsGforGthμGtrμαtmμntGofGαquμousGsolutionsGγontαiningGκiffμrμntG
γompounκseGαGrμviμwUG2019SG 3

154 lκsorptionGmμhαviorGofG“μαγtivμGmluμGYdGoyμGonGxoκifiμκGyαnoγlαyUG2014SGdSGZWZTZXX 6

153 tnTplαnμGgrαphμnμVβoronGnitriκμGhμtμrostruγturμsGαnκGthμirGpotμntiαlGαppliγαtionGαsGtoxiγGgαsG
sμnsorsUUG2021SGXXSGZYcXWTZYcYZ 7

(2021-2021)

37



152 nμllulosμGγitrαtμeGαGγonvμniμntGαnκGrμusαβlμGβioTακsorβμntGforGμffμγtivμGrμmovαlGofGmμthylμnμGβluμG
κyμGfromGαrtifiγiαllyGγontαminαtμκGwαtμrUUG2021SGXXSGZ[ZWdTZ[ZXc 3

151 qαγilμGfαβriγαtionGofGphosphorylαtμκGαlkαliGligninGmiγropαrtiγlμsGforGμffiγiμntGακsorptionGofG
αntiβiotiγsGαnκGhμαvyGmμtαlGionsGinGwαtμrUG2021SGdSGXWa]b[ 5

150
”imultαnμousGrμmovαlGofGmαsiγGmluμ[XGαnκGmαsiγG“μκ[aGκyμsGinGβinαryGαquμousGsystμmsGviαG
αγtivαtμκGγαrβonGfromGpαlmGβioTwαstμeGzptimizαtionGβyGγμntrαlGγompositμGκμsignSGμquiliβriumSG
kinμtiγSGαnκGthμrmoκynαmiγGstuκiμsUG2021SGXWYWZd

3

149 nμriumGrμγovμryGfromGαquμousGsolutionsGβyGβioVακsorptioneGlGrμviμwGinGαGγirγulαrGμγonomyGγontμxtUG
2021SGZYaSGXYdZd] 6

148 PostTfunγtionαlizμκGmμtαlâ��orgαniγGfrαmμworkGforGμffμγtivμGαnκGsμlμγtivμGrμmovαlGofGsgOttPGinG
αquμousGmμκiαUG2021SGZYcSGXXX[bd 3

147 yαXGyαnoTtαnμγiklμrinGl˜�˜–rGxμtαlGvμGmoyαrGxακκμGriκμriminκμGvullαn˜–m˜–UG

146 –hμG—sμGofGsighG”urfαγμGlrμαGxμsoporousTlγtivαtμκGnαrβonGfromGwongαnG”μμκGmiomαssGforG
tnγrμαsingGnαpαγityGαnκGvinμtiγsGofGxμthylμnμGmluμGlκsorptionGfromGlquμousG”olutionUG2021SGYaSG 4

145 –hμrmoκynαmiγGpαrαmμtμrsGofGliquiκâ��phαsμGακsorptionGproγμssGγαlγulαtμκGfromGκiffμrμntG
μquiliβriumGγonstαntsGrμlαtμκGtoGακsorptionGisothμrmseGlGγompαrisonGstuκyUG2021SGXWaab[ 17

144 “μmovαlGofGnuYRSGnκYRSGαnκGPβYRGfromGαquμousGsolutionGβyGfαβriγαtμκGxtwTXWWOqμPGαnκG
xtwTXWXOnrPeGpxpμrimμntαlGαnκGmolμγulαrGmoκμlingGstuκyUG2021SGdSGXWaaaZ 1

143 tnsightGintoGthμGinhiβitoryGmμγhαnismGofGinorgαniγGligαnκsGonGthμGακsorptionGofGtμtrαγyγlinμGontoG
hμmαtitμUG2022SGZWYSGXX[W]a 2
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