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1461 lxXFtr−nsδγrFinF−nF−quγousFpot−ssiumFα−rbon−tγFliquiβFmγmbr−nγFmoβulγFwithFβγnsγFpolymγriαF
supportinπFl−yγrscFrnδluγnαγFoδFαonαγntr−tionRFαirαul−tionFδlowFr−tγF−nβFtγmpγr−turγTF2008RFYWaRFYW_SYX] 15

1460 —−tγrFv−porFpγrmγ−tionF−nβFαomprγssγβF−irFβγhyβr−tionFpγrδorm−nαγsFoδFmoβiδiγβFpolyimiβγF
mγmbr−nγTF2008RF]VRFYYVSYYZ 21

1459 p−sFpγrmγ−tionFpropγrtiγsFoδFpolyNXR[Sβi−lkylSpSphγnylγnγγthynylγnγOFmγmbr−nγsTF2008RF]VRFX_WSX_b 10

1458 “hγrm−lFtrγ−tmγntFoδFβγnsγFpolyimiβγFmγmbr−nγsTF2008RFZ]RFWa_bSWabV 43

1457
rmprovinπFlxXFpγrmγ−bilityFinFpolymγrizγβFroomStγmpγr−turγFioniαFliquiβFπ−sFsγp−r−tionF
mγmbr−nγsFthrouπhFthγFδorm−tionFoδF−FsoliβFαompositγFwithF−FroomStγmpγr−turγFioniαFliquiβTF2008
RFWbRFWZW[SWZXV

202

1456 yolymγrizγβFuyotropiαFuiquiβFlryst−lFjssγmbliγsFδorFvγmbr−nγFjppliα−tionsTF2008RFXbRFY]_SYab 95

1455 rnFsituFprowthFoδFyβFw−nop−rtiαlγsFinFlrosslinkγβFyolymγrFv−triαγsTF2008RFXbRFWbX]SWbYW 10

1454 ’γmiSrywF−symmγtriαFmγmbr−nγsFb−sγβFonFpolyγthγrFimiβγFN”u“nvOF−nβFpolyγthylγnγFπlyαolF
βi−αryl−tγFδorFπ−sγousFsγp−r−tionTF2008RFWWVRFY]V]SY]W[ 18

1453 ’γlγαtivγFmγδγαtSy−tαhinπFoδF®γolitγFvγmbr−nγsF”sinπFlhγmiα−lFuiquiβFmγpositionF−tF
xrπ−niαUjquγousFrntγrδ−αγsTF2008RFWaRFYZYZSYZZY 54

1452 xptimiz−tionFoδF−FpulsγβFopγr−tionFoδFπ−sFsγp−r−tionFbyFmγmbr−nγTF2008RF[ZRFWXXZSWXYZ 11

1451 “hγFinδluγnαγFoδFαrosslinkinπF−nβFδumγβFsiliα−Fn−nop−rtiαlγsFonFmixγβFπ−sFtr−nsportFpropγrtiγsFoδF
poly°WSNtrimγthylsilylOSWSpropynγöTF2008RFZbRFYVXbSYVZW 23

1450 ynpFmoβiδiγβFpolyN−miβγSbSγthylγnγFoxiβγOFmγmbr−nγsFδorFlxXFsγp−r−tionTF2008RFYV_RFaaSb[ 364

1449 p−sFtr−nsportFpropγrtyFoδFpoly−llyl−minγâ��polyNvinylF−lαoholOUpolysulδonγFαompositγFmγmbr−nγsTF
2008RFYWVRFWaZSWb] 119
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1448 koltornSmoβiδiγβFpolyimiβγFπ−sFsγp−r−tionFmγmbr−nγsTF2008RFYWVRF[WXS[XW 18

1447 yolyurγth−nγUpolyγthγrsulphonγFαompositγFhollowFδibγrsFproβuαγβFbyFsimult−nγousFspinninπFoδF
twoFpolymγrFsolutionsTF2008RFYWWRFWXSXX 20

1446 rmprovinπFlxXFsγlγαtivityFinFpolymγrizγβFroomStγmpγr−turγFioniαFliquiβFπ−sFsγp−r−tionFmγmbr−nγsF
throuπhFinαorpor−tionFoδFpol−rFsubstituγntsTF2008RFYXWRFYS_ 210

1445 jutoF−nβFmutu−lFpl−stiαiz−tionFinFsinπlγF−nβFmixγβFπ−sFlYFtr−nsportFthrouπhFv−trimiβSb−sγβF
hollowFδibγrFmγmbr−nγsTF2008RFYWXRFaZSb] 36

1444 p−sFpγrmγ−bilityFpropγrtiγsFoδFv−trimiβ´fiFmγmbr−nγsFαont−ininπFthγFmγt−lSorπ−niαFδr−mγworkF
luâ��kyYâ��qo’TF2008RFYWYRFW_VSWaW 297

1443 lrosslinkinπFpoly°WSNtrimγthylsilylOSWSpropynγöF−nβFitsFγδδγαtFonFphysiα−lFst−bilityTF2008RFYXVRFWXYSWYZ 69

1442 nxplor−toryFβγvγlopmγntFoδFβu−lSl−yγrFα−rbonâ��zγolitγFn−noαompositγFhollowFδibγrFmγmbr−nγsF
withFhiπhFpγrδorm−nαγFδorFoxyπγnFγnriαhmγntF−nβFn−tur−lFπ−sFsγp−r−tionTF2008RFWWYRFYW[SYXZ 39

1441 yrγp−r−tionF−nβFπ−sFpγrmγ−tionFoδFαompositγFα−rbonFmγmbr−nγsFδromFpolyNphth−l−zinonγFγthγrF
sulδonγFkγtonγOTF2008RF]VRFX[bSX]Y 26

1440 yγb−x´fiUpolyγthylγnγFπlyαolFblγnβFthinFδilmFαompositγFmγmbr−nγsFδorFlxXFsγp−r−tioncF
yγrδorm−nαγFwithFmixγβFπ−sγsTF2008RF]XRFWWVSWW_ 270

1439 nδδγαtFoδFphysiα−lF−πinπFonFsorptionF−nβFpγrmγ−tionFoδFsm−llFmolγαulγsFinFpolyimiβγFmγmbr−nγsTF
2008RFXYZRF[aS][ 10

1438 jFynvolF−nβFqXFmγmbr−nγFpuriδiα−tionFintγπr−tγβFpl−ntTF2008RFZ_RFWVaWSWVab 20

1437 mγvγlopmγntFoδFmixγβFm−trixFmγmbr−nγsFb−sγβFonFzγolitγFwuS]NXOFδorFπ−sFsγp−r−tionTF2008RFWW[RFa[SbX 65

1436 vγmbr−nγF’γp−r−tionF“γαhnoloπycFy−stRFyrγsγntRF−nβFouturγTF2008RFXaWSYYY

1435 “r−nsportFpropγrtiγsFoδFy–jUynrUynpFαompositγFmγmbr−nγscFsorptionF−nβFpγrmγ−tionF
αh−r−αtγriz−tionsTF2008RF]RF]YZS]ZV 9

1434 l−rbiβγSβγrivγβFα−rbonFmγmbr−nγTF2008RFWWXRF[a_S[bW 17

1433 p−sFyγrmγ−bilityRF’olubilityRF−nβFmiδδusionFloγδδiαiγntsFinFWRXSyolybut−βiγnγFlont−ininπFv−πnγsiumF
xxiβγTF2008RFZWRFXWZZSXW[] 49

1432 ounαtion−lFuyotropiαFuiquiβFlryst−lFv−tγri−lsTF2007RFWaWSXXX 49

1431 ’imult−nγousFxααurrγnαγFoδFlhγmiα−lFpr−δtinπRFlrossSuinkinπRF−nβFntαhinπFonFthγF’urδ−αγFoδF
yolyimiβγFvγmbr−nγsF−nβF“hγirFrmp−αtFonFqXUlxXF’γp−r−tionTF2008RFZWRFWXb_SWYVb 101
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1430 xptimumFnαonomiαFmγsiπnF−nβFlontrolFoδF−Fp−sFyγrmγ−tionFvγmbr−nγFlouplγβFwithFthγF
qyβroβγ−lkyl−tionFNqmjOFyroαγssTFIndustrial &amp; Engineering Chemistry ResearchRF2008RFZ_RFWXXWSWXY_ 3.9 27

1429 R−piβFhyβroα−rbonF−n−lysisFusinπF−Fmini−turγFrγαtilinγ−rFionFtr−pFm−ssFspγαtromγtγrTF2008RFWYYRFWV]ZS_W 26

1428 yrγp−r−tionF−nβFlh−r−αtγriz−tionFoδF®γolitγFvγmbr−nγsTF2008RFWYRFWY[SW_[ 13

1427 ’γp−r−tionFoδFlxXFδromFuiπhtFp−sFvixturγsFusinπFronSnxαh−nπγβF’iliαo−luminophosph−tγF
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1426 ’orptionRFmil−tionRF−nβFy−rti−lFvol−rF–olumγsFoδFl−rbonFmioxiβγF−nβFnth−nγFinFlrossSuinkγβF
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1425 yolyγthylγnγiminγSvoβiδiγβFvlvSZaFvγmbr−nγscFFnδδγαtFoδF—−tγrF–−porF−nβFoγγβFlonαγntr−tionF
onFwXUlxXF’γlγαtivityTFIndustrial &amp; Engineering Chemistry ResearchRF2008RFZ_RFXVWSXVa 3.9 62

1424 rnαrγ−sγβFvolγαul−rF—γiπhtFoδF−FlrossSuink−blγFyolyimiβγFδorF’pinninπFyl−stiαiz−tionFRγsist−ntF
qollowFoibγrFvγmbr−nγsTF2008RFZWRF]Y]_S]Y_[ 50

1423 lhitos−nFmγmbr−nγFinFsγp−r−tionF−ppliα−tionsTF2008RFXZRFWV_]SWVa_ 40

1422 yolyγthylγnγFπlyαolFβi−αryl−tγF−nβFthγrmopl−stiαFpolymγrsFb−sγβFsγmiSrywsFδorF−symmγtriαF
mγmbr−nγsTF2008RFW[RF_aWS_b_ 4

1421 ®γolitγFvγmbr−nγsTF2008RFX]bSYXY 1

1420 vγmbr−nγsFinFp−sF’γp−r−tionTF2008RF][SWV] 2

1419 nnγrπyF−nβFnnvironmγnt−lFrssuγsF−nβFrmp−αtsFoδFvγmbr−nγsFinFrnβustryTFWYbSW][ 6

1418 y–jUy–jmFklγnβFo’lFvγmbr−nγFδorFw−tur−lFp−sF’wγγtγninπTF2009RFXZ_SX[[ 18

1417 ’ynthγsisFoδFynpSδunαtion−lizγβFpolyNβiphγnyl−αγtylγnγOsF−nβFthγirFπ−sFpγrmγ−tionFpropγrtiγsTF
2009RFWWYRFY[VZSY[Vb 23

1416 ’ynthγsisFoδFmγmbr−nγsFoδFpolyNvinylFγthγrOsF−nβFthγirFπ−sFpγrmγ−bilityTF2009RFWWZRFXYYbSXYZY 11

1415 jFnovγlFsγp−r−tionFproαγssFδorFolγδinFπ−sFpuriδiα−tioncFnδδγαtFoδFopγr−tinπFp−r−mγtγrsFonFsγp−r−tionF
pγrδorm−nαγF−nβFproαγssFoptimiz−tionTF2009RFZVRF[WWS[W_ 20

1414 yurγSF−nβFmixγβSπ−sFpγrmγ−tionFpropγrtiγsFoδF−FmiαroporousFspirobisinβ−nγSb−sγβFl−ββγrFpolymγrF
NyrvSWOTF2009RFYYYRFWX[SWYW 214

1413 “ubul−rFαγr−miαSsupportγβFsolâ��πγlFsiliα−Sb−sγβFmγmbr−nγsFδorFδluγFπ−sFα−rbonFβioxiβγFα−pturγF−nβF
sγquγstr−tionTF2009RFYZWRFYVSY] 63
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1412 lhγmiα−lFmoβiδiα−tionFoδFzγolitγFbγt−Fsurδ−αγF−nβFitsFγδδγαtFonFπ−sFpγrmγ−tionFoδFmixγβFm−trixF
mγmbr−nγTF2009RFXVRFaVXSaWV 16

1411 qyβroα−rbonUhyβroπγnFmixγβSπ−sFpγrmγ−tionFpropγrtiγsFoδFyrvSWRF−nF−morphousFmiαroporousF
spirobisinβ−nγFpolymγrTF2009RFYYaRFWSZ 68

1410 l−rbonFmγmbr−nγsFδromFblγnβsFoδFykrF−nβFpolyimiβγsFδorFwXUlqZF−nβFlxXUlqZFsγp−r−tionF−nβF
hyβroπγnFpuriδiα−tionTF2009RFYXaRFW_ZSWa[ 166

1409 kioπ−sRFmγmbr−nγsF−nβFα−rbonFβioxiβγFα−pturγTF2009RFYXaRFWWSWZ 96

1408 nδδγαtsFoδFsulδonγUkγtonγFinFpolyNphth−l−zinonγFγthγrFsulδonγFkγtonγOFonFthγFπ−sFpγrmγ−tionFoδF
thγirFβγrivγβFα−rbonFmγmbr−nγsTF2009RFYYVRFYWbSYX[ 32

1407 ’γp−r−bilityFoδFα−rbonFβioxiβγFδromFmγth−nγFusinπFvorFzγolitγâ��siliα−FδilmFβγpositγβFonF
π−mm−S−lumin−FsupportTF2009RFWXWRFWYaSWZZ 49

1406 yhysiα−lF−πinπFoδFultr−thinFπl−ssyFpolymγrFδilmsFtr−αkγβFbyFπ−sFpγrmγ−bilityTF2009RF[VRF[[][S[[_[ 197

1405 ’ynthγsisF−nβFαh−r−αtγriz−tionFoδFαrosslinkγβFpolyvinyl−lαoholUpolyγthylγnγπlyαolFblγnβF
mγmbr−nγsFδorFlxXUlqZFsγp−r−tionTF2009RFZVRF][ZS]]X 62

1404 “hγFstr−tγπiγsFoδFmolγαul−rF−rαhitγαturγF−nβFmoβiδiα−tionFoδFpolyimiβγSb−sγβFmγmbr−nγsFδorFlxXF
rγmov−lFδromFn−tur−lFπ−sâ��jFrγviγwTF2009RFYZRF[]WS[aV 439

1403 jFhybriβFproαγssFαombininπFoxyπγnFγnriαhγβF−irFαombustionF−nβFmγmbr−nγFsγp−r−tionFδorF
postSαombustionFα−rbonFβioxiβγFα−pturγTF2009RF]aRFYVSY] 64

1402 rntγπr−tγβFβγsiπnFoδF−Fπ−sFsγp−r−tionFsystγmFδorFthγFupπr−βγFoδFαruβγF’wpFwithFmγmbr−nγsTF2009RF
ZaRFWYbWSWZVZ 34

1401 jppliα−tionFoδFmγmbr−nγFsγp−r−tionFproαγssγsFinFpγtroαhγmiα−lFinβustrycF−FrγviγwTF2009RFXY[RFWbbSXZZ 456

1400 yrγp−r−tionFoδFsupportγβFioniαFliquiβFmγmbr−nγsFN’ruvsOFδorFthγFrγmov−lFoδF−αiβiαFπ−sγsFδromF
αruβγFn−tur−lFπ−sTF2009RFXY]RFYZXSYZa 77

1399 yolymγrSb−sγβFmγmbr−nγsF−ppliγβFtoFπ−sFsγp−r−tioncFm−tγri−lF−nβFγnπinγγrinπF−spγαtsTF2009RFXZ[RF_]YS_]a 7

1398 ’t−tγSoδSthγS−rtFjβsorptionF−nβFvγmbr−nγF’γp−r−tionFyroαγssγsFδorFl−rbonFmioxiβγFyroβuαtionF
δromFl−rbonFmioxiβγFnmittinπFrnβustriγsTF2009RFZZRFWX_YSWZXW 231

1397 “uninπFthγForγγF–olumγFl−vitiγsFoδFyolyimiβγFvγmbr−nγsFvi−FthγFlonstruαtionFoδF
ysγuβoSrntγrpγnγtr−tinπFwγtworksFδorFnnh−nαγβFp−sF’γp−r−tionFyγrδorm−nαγTF2009RFZXRF_VZXS_V[Z 63

1396 jβsorptionFkγh−viorFoδFl−rbonFmioxiβγF−nβFvγth−nγFonFjlyxZSWZcFjFwγutr−lFvolγαul−rF’iγvγTF2009
RFXYRFW[YZSW[Ya 29

1395 vγmbr−nγFp−sF’γp−r−tioncFjFRγviγwU’t−tγFoδFthγFjrtTFIndustrial &amp; Engineering Chemistry 
ResearchRF2009RFZaRFZ]YaSZ]]Y 3.9 1516
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1394 rnδluγnαγFoδFintγrδ−αi−lFl−yγrsFuponFthγFb−rriγrFpropγrtiγsFoδFpolymγrFn−noαompositγsTF2009RFWYVRFWVZbVW 21

1393 l−rbonFβioxiβγF−nβFmγth−nγFtr−nsportFinFmmRFzγolitγcFinsiπhtsFδromFmolγαul−rFsimul−tionsFintoF
α−rbonFβioxiβγFsγp−r−tionsFinFsm−llFporγFzγolitγsTF2009RFWYWRF_ab]SbVZ 115

1392 vγsoporousFsiliα−FsphγrγSpolysulδonγFmixγβFm−trixFmγmbr−nγsFδorFπ−sFsγp−r−tionTF2009RFX[RF[bVYSb 162

1391 ounαtion−liz−tionFoδFγlγαtrospunFαγr−miαFn−noδibrγFmγmbr−nγsFwithFnoblγSmγt−lFn−nostruαturγsF
δorFα−t−lytiαF−ppliα−tionsTF2009RFWbRFYa_a 70

1390 puiβγFtoFlxXF’γp−r−tionsFinFrmiβ−zoliumSk−sγβFRoomS“γmpγr−turγFroniαFuiquiβsTFIndustrial &amp; 
Engineering Chemistry ResearchRF2009RFZaRFX_YbSX_[W 3.9 618

1389 y−r−mγtriαF’tuβyFoδFthγFvγmbr−nγFyroαγssFδorFl−rbonFmioxiβγFRγmov−lFδromFw−tur−lFp−sTF
Industrial &amp; Engineering Chemistry ResearchRF2009RFZaRFbVWYSbVXX 3.9 18

1388 yolymγrFoiltr−tionFvγmbr−nγsTF2009RF 2

1387 ounαtion−lizγβFαopolyimiβγFmγmbr−nγsFδorFthγFsγp−r−tionFoδFπ−sγousF−nβFliquiβFmixturγsTF2010RF]RF_abSaVV 26

1386 vγmbr−nγFπ−sFsγp−r−tionFproπrγssγsFδorFproαγssFintγnsiδiα−tionFstr−tγπyFinFthγFpγtroαhγmiα−lF
inβustryTF2010RF[VRFX_WSXaX 91

1385 qiπhlyFpγrmγ−blγFpolymγrFm−tγri−lsFb−sγβFonFsiliαonSsubstitutγβFnorbornγnγsTF2010RF[VRFY[XSY]W 28

1384 jβsorptionFoδFlxXFonF®γolitγFWY F−nβFjαtiv−tγβFl−rbonFwithFqiπhγrF’urδ−αγFjrγ−TF2010RFZ[RF_WVS_Wb 91

1383 vγmbr−nγSb−sγβF−irFsγp−r−tionFδorFα−t−lytiαFoxiβ−tionFoδFisolonπiδolγnγTF2010RFW[aRFZX]SZYV 7

1382 lomp−r−tivγFstuβyFbγtwγγnF−Flv’Fmγmbr−nγF−nβF−Flv’F−βsorbγntcFy−rtFrâ��vorpholoπyRF
−βsorptionFγquilibriumF−nβFkinγtiαsTF2010RFYZ]RFW[SX[ 34

1381 lompositγFhollowFδibγrFmγmbr−nγsFδorFlxXFα−pturγTF2010RFYZ]RFW_XSWa] 112

1380 nδδγαtFoδFpyrolysisF−tmosphγrγFonFsγp−r−tionFpγrδorm−nαγFoδFα−rbonFmolγαul−rFsiγvγFmγmbr−nγsTF
2010RFY[bRFXSWV 146

1379 ’ynβiot−αtiαFpolypropylγnγFαopolymγrFmγmbr−nγsF−nβFthγirFpγrδorm−nαγFδorFoxyπγnFsγp−r−tionTF
2010RFYZaRFYZSZV 5

1378
’γp−r−tionFoδFlxXFδromFliπhtFπ−sFmixturγsFusinπFn−noporousFsiliαo−luminophosph−tγFsorbγntscF
nδδγαtFoδFmultiplγSstγpFionFγxαh−nπγF−nβF−βsorptionFmγαh−nismFvi−Fαomput−tion−lFstuβiγsTF2010RF
WYVRFWZXSW[Y

22

1377 nδδγαtsFoδFprγssurγF−nβFtγmpγr−turγFonFδixγβSsitγFα−rriγrFmγmbr−nγFδorFlxXFsγp−r−tionFδromF
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1376 nδδγαtsFoδFxxyπγnFjββitionF−nβF“rγ−tinπFmist−nαγFonF’urδ−αγFllγ−ninπFoδFr“xFpl−ssFbyF−F
wonSnquilibriumFwitroπγnFjtmosphγriαSyrγssurγFyl−sm−FsγtTF2010RFYVRF[[YS[]Y 40

1375 hiπhlyFsγlγαtivγF−minoF−αiβFs−ltFsolutionsF−sF−bsorptionFliquiβFδorFlxNXOFα−pturγFinFπ−sSliquiβF
mγmbr−nγFαont−αtorsTF2010RFYRFbYbSZ_ 22

1374 ’ynthγsisF−nβFπ−sFpγrmγ−bilityFoδFmγmbr−nγsFoδFsilylSsubstitutγβFpolyNpSphγnylγnγvinylγnγOsTF2010
RFWW_RFXVVbSXVW[ 2

1373 w−noporousFpolymγrSSαl−yFhybriβFmγmbr−nγsFδorFπ−sFsγp−r−tionTF2010RFYZYRF]XXS_ 47

1372 “hγrm−llyFrγ−rr−nπγβFN“ROFpolymγrFmγmbr−nγsFδorFlxXFsγp−r−tionTF2010RFY[bRFWWSXZ 298

1371 voβiδiα−tionFoδFn−noporousFsupportγβFlyotropiαFliquiβFαryst−lFpolymγrFmγmbr−nγsFbyF−tomiαFl−yγrF
βγpositionTF2010RFYZbRFWS[ 19

1370 ’γp−r−tionFoδFnitroπγnFδromF−irFbyFα−rbonFmolγαul−rFsiγvγFmγmbr−nγsTF2010RFY[VRFWYbSWZ_ 13

1369 yrγp−r−tionF−nβFαh−r−αtγriz−tionFoδFsγmiSαryst−llinγFpolyNγthγrFγthγrFkγtonγOFhollowFδibγrF
mγmbr−nγsTF2010RFY[_RFWbXSWba 15

1368 ’γp−r−tionFpγrδorm−nαγFoδF−symmγtriαFmγmbr−nγsFb−sγβFonFynpm−UynrFsγmiSintγrpγnγtr−tinπF
polymγrFnγtworkFinFpurγF−nβFbin−ryFπ−sFmixturγsFoδFlxXRFwXF−nβFlqZTF2010RFY]XRFY[YSY[b 26

1367 yγrδorm−nαγFoδF]omjâ��]opmjFpolyimiβγFδorFpropylγnγUprop−nγFsγp−r−tionsTF2010RFY][RFYbbSZVa 80

1366 yγrioβiαFmγsoporousForπ−niαâ��inorπ−niαFhybriβFm−tγri−lscFjppliα−tionsFinFmγmbr−nγFsγp−r−tionsF
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271 yrγβiαtinπFp−sF’γp−r−tionFthrouπhFpr−phγnγFw−noporγFnnsγmblγsFwithFRγ−listiαFyorγF’izγF
mistributionsTF2021RFW[RFW_X_SW_ZV 10

270 ”–FαrossSlinkγβFsm−rtFmiαroπγlFmγmbr−nγsF−sFδrγγSst−nβinπFβiδδusionFb−rriγrsF−nβFn−nop−rtiαlγF
bγ−rinπFα−t−lytiαFδilmsTTF2021RFWWRFXXVWZSXXVXZ 3

269 vγmbr−nγSb−sγβFtγαhnoloπyFδorFmγth−nγFsγp−r−tionFδromFbioπ−sTF2021RFWW_SW[_ 0

268 xrπ−niαFmolγαul−rFsiγvγFmγmbr−nγsFδorFαhγmiα−lFsγp−r−tionsTF2021RF[VRF[Z]aS[[W] 55

267 jβsorptionFpropγrtiγsFoδF−αγtylγnγRFγthylγnγF−nβFγth−nγFinF”ixS]]FwithFlinkγrFβγδγαtsF−nβFwxXF
δunαtion−liz−tionTF2021RFXRFZX]SZYY 1

266 volγαul−rFβyn−miαsFsimul−tionsFoδF−FhyβrophiliαFvruSW]VSb−sγβFmγmbr−nγFβγmonstr−tγF
prγssurγSβγpγnβγntFsγlγαtivγFupt−kγFoδFinβustri−llyFrγlγv−ntFπrγγnhousγFπ−sγsTF2021RFXRF[bXXS[bYZ 1

265 voβγllinπFthγFvolγαul−rFyγrmγ−tionFthrouπhFvixγβSv−trixFvγmbr−nγsFrnαorpor−tinπF“ubul−rF
oillγrsTF2021RFWWRF 0
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v−tγri−lFmispγrsionFvγthoβTF2021RFWWRF

2
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254 “hγFsiπniδiα−nαγFoδFthγFintγrδ−αi−lFintγr−αtionFinFmixγβFm−trixFmγmbr−nγsFδorFγnh−nαγβF
propylγnγUprop−nγFsγp−r−tionFpγrδorm−nαγF−nβFpl−stiαiz−tionFrγsist−nαγTF2021RFX]WRFWWaX_b 6

253 mγδγαtFnnπinγγrinπFinFvγt−lSxrπ−niαFor−mγworksF“ow−rβsFjβv−nαγβFvixγβFv−trixFvγmbr−nγsFδorF
nδδiαiγntFyropylγnγUyrop−nγF’γp−r−tionTF2021RF]VRFWYVaWSWYVaa 14

252 wonSsolvγntFph−sγFsγp−r−tionS−ssistγβFδ−briα−tionFδorFδlγxiblγFpoly−αrylonitrilγFb−sγβFα−rbonF
mγmbr−nγFwithFγxαγllγntFmγαh−niα−lFpropγrtiγsTF2021RF[aRF[]_S[__ 0

251 vγmbr−nγFtγαhnoloπyF−ppliγβFtoFstγγlFproβuαtioncFrnvγstiπ−tionFb−sγβFonFproαγssFmoβγllinπF−nβF
γnvironmγnt−lFtoolsTF2021RFXbZRFWX]X[] 3

250 ’ynthγsisF−nβFprγlimin−ryFπ−sFpγrmγ−tionFpropγrtiγsFoδFvitrγousFαompositγFαlinoptilolitγF
mγmbr−nγsTFWSWb

249 mγδγαtFnnπinγγrinπFinFvγt−lâ��xrπ−niαFor−mγworksF“ow−rβsFjβv−nαγβFvixγβFv−trixFvγmbr−nγsFδorF
nδδiαiγntFyropylγnγUyrop−nγF’γp−r−tionTF2021RFWYYRFWYWbWSWYWba 7

248 yγrmγ−tionFsγlγαtivityFoδFpristinγF−nβFv−α−nαyFβγδγαtγβFhγx−πon−lFboronFmγmbr−nγsFδorF−lk−linγF
γ−rthFmγt−lF−nβFionsTF2021RFWSWX

247 ®roSaFmγmbr−nγsFsupportγβFonFsiliα−litγSsγγβγβFsubstr−tγsFδorFpropylγnγUprop−nγFsγp−r−tionTF
2021RF]X]RFWWbW][ 9

246 lhitos−nUpoly−αrylonitrilγFαompositγFn−noδiltr−tionFmγmbr−nγscFtow−rβsFsγp−r−tionFoδFs−ltsRF
riboδl−vinF−nβF−ntib−αtγri−lFstuβyTFW 1

245 qiπhSpγrδorm−nαγFmγmbr−nγFwithF−nπstromSsα−lγFm−nipul−tionFoδFπ−sFtr−nsportFαh−nnγlsFvi−F
polymγriαFβγαor−tγβFvxoFα−vitiγsTF2021RF]X[RFWWbW_[ 9

244 nδδγαtFoδFjββitivγsFβurinπFrntγrδ−αi−lFyolymγriz−tionFRγ−αtionFδorFo−briα−tionFoδFxrπ−niαF’olvγntF
w−noδiltr−tionFNx’wOFvγmbr−nγsTF2021RFWYRF 1

243 lurrγntF−nβFδuturγFtrγnβsFinFpolymγrFmγmbr−nγSb−sγβFπ−sFsγp−r−tionFtγαhnoloπycFjF
αomprγhγnsivγFrγviγwTF2021RFbaRFWVYSWXb 27
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242 RγviγwcFvixγβSv−trixFvγmbr−nγsFwithFlw“FδorFlxF’γp−r−tionFyroαγssγsTF2021RFWWRF 2
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vγmbr−nγsFδorFl−rbonSmioxiβγF’γp−r−tionTF2021RFWYRF 1

234 yolymγriαFmγmbr−nγsFδorFlxXFsγp−r−tionF−nβFα−pturγTF2021RF]XaRFWWbXZZ 58

233 nlγαtroαhγmiα−lFπ−sFsγp−r−tionF−nβFinγrtinπFsystγmTF2021RF[VWRFXXbb[b 1

232 pr−phγnγFSFb−sγβFmγmbr−nγsFδorFα−rbonFβioxiβγFsγp−r−tionTF2021RFZbRFWVW[ZZ 6

231 jFrγviγwFonFthγFrγαγntF−βv−nαγsFinFmixγβFm−trixFmγmbr−nγsFδorFπ−sFsγp−r−tionFproαγssγsTF2021RF
WZ[RFWWWV]X 26

230 RγαγntFjβv−nαγsFinFyolymγrSrnorπ−niαFvixγβFv−trixFvγmbr−nγsFδorFlxF’γp−r−tionTF2021RFWYRF 9

229 jFvolγαul−rF’imul−tionF’tuβyFoδF’iliα−UyolysulδonγFvixγβFv−trixFvγmbr−nγFδorFvixγβFp−sF
’γp−r−tionTF2021RFWYRF 1

228 jFαritiα−lFrγviγwFonFthγrmophysiα−lF−nβFγlγαtroαhγmiα−lFpropγrtiγsFoδFron−noδluiβsFNn−nop−rtiαlγsF
βispγrsγβFinFioniαFliquiβsOF−nβFthγirF−ppliα−tionsTF2021RFWXZRFYbWSZXY 12

227 qollowFoibγrFyolyimiβγFvγmbr−nγsFyrγp−rγβFinF−F“riplγFxriδiαγF’pinnγrγtcFnδδγαtFoδF−FRγβuαγβF
—−tγrFjαtivityFinFthγFkorγFoluiβFonFthγFp−sF’γp−r−tionFyγrδorm−nαγTF2021RFWYRF 0

226 RγαγntFyroπrγssFonFyolymγrsFoδFrntrinsiαFviαroporosityF−nβF“hγrm−llyFvoβiδiγβFjn−loπuγFv−tγri−lsF
δorFvγmbr−nγSk−sγβFoluiβF’γp−r−tionsTF2021RFXRFXWVVVZb 24

225 pr−phynγSYcF−FhiπhlyFγδδiαiγntFα−nβiβ−tγFδorFsγp−r−tionFoδFsm−llFπ−sFmolγαulγsFδromFπ−sγousF
mixturγsTF2021RFWWRFW]YX[ 1
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224 qyβroπγnFpγrmγ−bilityF−nβFst−bilityFoδFp−ll−βiumFδilmsFinF−FhiπhFprγssurγFrγ−αtorTF2021RFX_VRFWW[XYV

223 ’t−tγFoδFthγF−rtF−nβFprospγαtsFoδFαhγmiα−llyF−nβFthγrm−llyF−ππrγssivγFmγmbr−nγFπ−sFsγp−r−tionscF
rnsiπhtsFδromFpolymγrFsαiγnαγTF2021RFXXbRFWXYbaa 4

222 yolyphγnylsulδonγFNyy’”OSk−sγβFlopolymγriαFvγmbr−nγscFnδδγαtsFoδFlhγmiα−lF’truαturγF−nβF
lontγntFonFp−sFyγrmγ−tionF−nβF’γp−r−tionTF2021RFWYRF 1

221 wovγlFyolyβimγthylsilox−nγFmγmbr−nγsFimprγπn−tγβFwithF’jyxSYZFzγolitγFp−rtiαlγsFδorFπ−sF
sγp−r−tionTF2021RF_[RF]ZW_ 2

220 vultiαomponγntF’pir−lF—ounβFvγmbr−nγF’γp−r−tionFvoβγlFδorFlxFRγmov−lFδromFw−tur−lFp−sTF
2021RFWWRF 1

219 mγγpFγutγαtiαFsolvγntsFâ��FjFnγwFpl−tδormFinFmγmbr−nγFδ−briα−tionF−nβFmγmbr−nγS−ssistγβF
tγαhnoloπiγsTF2021RFWV]ZWZ 5

218 witroπγnFRγjγαtionFδromFvγth−nγFvi−F−FH“r−pβoorHFtS®’vSX[F®γolitγTF2021RFWZYRFW[Wb[SW[XVZ 3

217 “woFrsostruαtur−lF“it−niumFvγt−lSxrπ−niαFor−mγworksFδorFuiπhtFqyβroα−rbonF’γp−r−tionTF2021RF]VRFWYb[[SWYb[b3

216 yrγp−r−tionF−nβFαh−r−αtγriz−tionFoδFmoβiδiγβFh−lloysitγFn−notubγsâ��yγb−xFn−noαompositγF
mγmbr−nγsFδorFlxXUlqZFsγp−r−tionTF2021RFW_ZRFWbbSXWX 2

215 lopolyimiβγFmγmbr−nγsFwithFimprovγβFqX’UlqZFsγlγαtivityFδorFhiπhSprγssurγFsourFmixγβSπ−sF
sγp−r−tionTF2021RFX_XRFWWaab_ 4

214
mγsiπnF−nβFδ−briα−tionFoδFhiπhFpγrδorm−nαγFmγmbr−nγFδorFα−rbonFβioxiβγFsγp−r−tionFvi−FblγnβinπF
polyNγthylγnγFoxiβγSbS−miβF]OFwithFβγnsγRFπl−ssyF−nβFhiπhlyFlxXSphiliαF−miβoxim−tγβFpolymγrsTF
2021RFW]_RFWV[VWZ

1

213 qiπhlyFlxXSsγlγαtivγF−nβFmoisturγSrγsist−ntFbil−yγrFsiliα−litγSWU’’®SWYFmγmbr−nγsFwithFπr−βiγntF
porγsFδorFwγtFlxXUlqZF−nβFlxXUwXFsγp−r−tionsTF2021RF]Y]RFWWb[][ 4

212 ”nprγαγβγntγβFπ−sFsγp−r−tionFpγrδorm−nαγFoδFr““kUlw“Fn−noαompositγFmγmbr−nγsF−tFlowF
tγmpγr−turγFbyFstronπFintγrδ−αi−lFintγr−αtionFγnh−nαγβFriπiβityTF2021RF]Y]RFWWb[bV 1

211 rmprovγβFlYq]UlYqaFsγp−r−tionFpγrδorm−nαγFonF®roSaFmγmbr−nγsFthrouπhFγnh−nαinπFymv’F
αont−αtSβγpγnβγntFαonδinγmγntFγδδγαtTF2021RF]Y]RFWWb]WY 5

210 jFmiαroporousFmγt−lâ��orπ−niαFδr−mγworkFwithFtri−nπul−rFαh−nnγlsFδorFlXq]UlXqZF−βsorptionF
sγp−r−tionTF2021RFX_]RFWWbZXZ 6

209 rmp−αtFoδFhumiβityFonFπ−sFtr−nsportFinFpolybγnzimiβ−zolγFmγmbr−nγsTF2021RF]YbRFWWb_[a 1

208 yolyαryst−llinγFmγt−lSorπ−niαFδr−mγworkFNvxoOFmγmbr−nγsFδorFmolγαul−rFsγp−r−tionscFnnπinγγrinπF
prospγαtsF−nβFαh−llγnπγsTF2021RF]ZVRFWWbaVX 12

207 ’t−blγFαγllulosγSb−sγβFα−rbonFmolγαul−rFsiγvγFmγmbr−nγsFwithFvγryFhiπhFsγlγαtivitiγsTF2022RF]ZWRFWWba[X 1
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206 xxyπγnFγnriαhmγntFoδF−ircFyγrδorm−nαγFπuiβγlinγsFδorFmγmbr−nγsFb−sγβFonFtγαhnoSγαonomiαF
−ssγssmγntTF2022RF]ZWRFWWbaaY 0

205 yrγp−r−tionFoδF“woSmimγnsion−lFvγt−lSxrπ−niαFor−mγworkFvγmbr−nγsF−nβF“hγirFjppliα−tionsFinF
’γp−r−tionTF2021RF_bRFa]b 4

204 qomoπγniz−tionFoδFthγFmγnsγFlompositγFvγmbr−nγsFδorFl−rbonFmioxiβγF’γp−r−tionTF2021RF[WS]V 2

203 RγαγntFproπrγssF−nβFprospγαtsFoδFpolymγriαFhollowFδibγrFmγmbr−nγsFδorFπ−sF−ppliα−tionRFw−tγrF
v−porF−nβFp−rtiαul−tγFm−ttγrsFrγmov−lTF 7

202 ’iSlont−ininπFyolymγrsFinFvγmbr−nγFp−sF’γp−r−tionTFY_YSYba 2

201 ”ltr−hiπhFoluxFlompositγFqollowFoibγrFvγmbr−nγFvi−FqiπhlyFlrosslinkγβFymv’FδorFRγαovγryFoδF
qyβroα−rbonscFyrop−nγF−nβFyropγnγTF2018RFYbRFW_VV[Y[ 20

200 lxXF’γp−r−tionFbyFvγmbr−nγsFinFw−tur−lFp−sFyroαγssinπTF2005RFXa_SXbX 1

199 yrγp−r−tionFoδFl−rbonFvγmbr−nγsTF2011RFXbSbW 2

198 lxXFl−pturγFbyFvγmbr−nγTF2015RFWSXa 1

197 l−rbonFl−pturγFvi−FvixγβSv−trixFvγmbr−nγsFlont−ininπFw−nom−tγri−lsF−nβFvγt−lâ��xrπ−niαF
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196 rntroβuαtionTF2015RFWSWV 2

195 nnαyαlopγβi−FoδFvγmbr−nγsTF2014RFWSX 1

194 nnαyαlopγβi−FoδFvγmbr−nγsTF2016RFb[[Sb[_ 2

193 qyβroπγnF’γp−r−tionFvγmbr−nγsFoδFyolymγriαFv−tγri−lsTF2017RFa[SWW] 3

192 “hγFopportunityFoδFmγmbr−nγFtγαhnoloπyFδorFhyβroπγnFpuriδiα−tionFinFthγFpowγrFtoFhyβroπγnF
NyXqOFro−βm−pcF−FrγviγwTF2020RFW[RFWSWb 9

191 vγmbr−nγFγnπinγγrinπcFu−tγstF−βv−nαγmγntsFinFπ−sFsγp−r−tionF−nβFprγStrγ−tmγntFproαγssγsRF
pγtroαhγmiα−lFinβustryF−nβFrγδinγryRF−nβFδuturγFpγrspγαtivγsFinFγmγrπinπF−ppliα−tionsTF2020RFXV]RFWV]Z]Z 55

190 yostSαombustionFlxXFα−pturγFwithFswγγpFπ−sFinFthinFδilmFαompositγFN“olOFhollowFδibγrFmγmbr−nγF
NqovOFαont−αtorTF2020RFZVRFWVWX]] 17

189 jsymmγtriαFmixγβSm−trixFmγmbr−nγsFinαorpor−tγβFwithFnitroπγnSβopγβFπr−phγnγFn−noshγγtsFδorF
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188 ’ynthγsγsFoδF−rom−tiαFpolymγrsFαont−ininπFimiβ−zoliumFmoiγtyF−nβFthγFsurδ−αγFmoβiδiα−tionFoδF−F
hiπhlyFπ−sFpγrmγ−blγFmγmbr−nγFusinπFthγFn−noshγγtsTF2018RFWY[RFWZXSW[Y 8

187 nxαγllγntFpγrmsγlγαtivγFmγmbr−nγsFoδFβiphγnyl−αγtylγnγFαopolymγrsFwithFhyβroxyFπroupsTF2020RF
XV_RFWXXbX] 5

186 viαroporousFpolymγriαFmγmbr−nγsFinspirγβFbyF−βsorbγntFδorFπ−sFsγp−r−tionTF2017RF[RFWYXbZSWYYWb 61

185 voβγlinπFk−sγβFrnvγstiπ−tionFoδF”ltr−δinγF’jyxSYZFlorγSshγllFjβsorbγntFinFlyαliαFjβsorptionF
yroαγssFδorFyuriδiα−tionFoδFw−tur−lFp−sFδromFlxXTF 2

184 qiπhlyFyγrmγ−blγFyolyhγtγro−rylγnγsFδorFvγmbr−nγFp−sF’γp−r−tioncFRγαγntF“rγnβsFinFlhγmiα−lF
’truαturγFmγsiπnTF2020RF]XRFXYaSX[a 7

183 l−rbiβγSmγrivγβFl−rbonTF2006RFXWWSX[Z 4

182 lxXUlqZFyγrmγ−tionFlh−r−αtγristiαsFoδF−FwγwF“ypγFmmRF®γolitγFvγmbr−nγTF2007RFYYRFWXXSWXb 2

181 ’ynthγsisFoδFsoliβFγn−ntiosγlγαtivγFm−αromγrFoδFtrimγsiαF−αiβFδorFthγFγn−ntiomγriαFsγp−r−tionFoδF
αhir−lF−lαoholsTF2013RFXRF[WS]Z 2

180 Rγsγ−rαhF“rγnβFonF®roSaFvγmbr−nγsFδorFyropylγnγF’γp−r−tionTF2019RFXbRF]_S_b 7

179 jn−lysisFoδFnth−nolFmγhyβr−tionFusinπFvγmbr−nγF’γp−r−tionFyroαγssγsTF2020RFW[RFWXXSWYX 7
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69 jFrγviγwFoδFrγαγntF−βv−nαγsFinFhyβroπγnFpuriδiα−tionFδorFsγlγαtivγFrγmov−lFoδFoxyπγncFmγoxoF
α−t−lystsF−nβFrγ−αtorFsystγmsTF2022RF 0

68 qiπhlyFα−rboxyliαF−αiβFδunαtion−lizγβFyrvSWFbyFhyβrothγrm−lFmγthoβcFvγαh−nistiαFstuβyFoδFπ−sF
sγp−r−tionFpropγrtiγsTF

67 RγαγntFtrγnβsF−nβF−βv−nαγsFinFbioπ−sFupπr−βinπF−nβFmγth−notrophsSb−sγβFv−loriz−tionTF2022RFWWRFWVVYX[ 2

66 jirFpl−sm−F−ssistγβFspr−yFαo−tinπFoδFyγb−xSW][_FthinSδilmFαompositγFmγmbr−nγsFδorF
postSαombustionFlxXFα−pturγTF2022RF][aRFWXV_ZW 0

65 vγmbr−nγsâ��FδuturγFδorFsust−in−blγFπ−sF−nβFliquiβFsγp−r−tionhTF2022RF[RFWVVYX] 2

64 “γαhnoγαonomiαFjn−lysisFoδF−nFnlγαtroαhγmiα−lFp−sF’γp−r−tionF−nβFrnγrtinπF’ystγmFδorFjirαr−δtTF

63 jppliα−tionsFoδFmγt−lSorπ−niαFδr−mγworkFb−sγβFmγmbr−nγsFinFγnγrπyFstor−πγF−nβFαonvγrsionTF
2022RFX[bSX_X
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62 lollγαtivγFtr−nsportFoδFionsFthrouπhFα−rbonFn−notubγsFunβγrF−ltγrn−tinπFγlγαtriαFδiγlβTF

61 ’α−l−blγFyill−r°[ö−rγnγSrntγπr−tγβFyolyN−ryl−tγS−miβγOFvolγαul−rF’iγvγFvγmbr−nγsFtoF’γp−r−tγF
uiπhtFp−sγsTF 0

60 jFαomp−r−tivγFstuβyFbγtwγγnFsinπlγFπ−sF−nβFmixγβFπ−sFpγrmγ−tionFoδFpolyγthγrSbloαkS−miβγFtypγF
αopolymγrFmγmbr−nγsTF2022RFWVaYXZ 0

59 yrγp−r−tionFoδFsγmiS−liαyαliαFhomoSF−nβFblγnβγβFpolyimiβγFmγmbr−nγsFusinπF−liαyαliαFβi−nhyβriβγsF
withFkinkFstruαturγsF−nβFthγirFπ−sFsγp−r−tionFpropγrtiγsTF2022RF 0

58 ’ynthγsisFoδFnγwFαopolyimiβγsFαont−ininπFpyriβinγF−nβFmorpholinγFπroupsFδorFπ−sFsγp−r−tionF
throuπhFmolγαul−rFβγsiπnF−nβFsimul−tionTF

57 nstim−tinπF−F“−rπγtFyriαγFtoFRγπγnγr−tγFkioSxilsFyostFqyβroπγnF’ulδiβγFRγmov−lTF

56 wγwFpolyimiβγsFαont−ininπFmγthylFbγnz−miβobγnzo−tγForFβimγthylFbγnz−miβoisophth−l−tγF−sF
bulkyFpγnβ−ntFπroupsTFnδδγαtsFonFsolubilityRFthγrm−lF−nβFπ−sFtr−nsportFpropγrtiγsTF

55 vixγβSv−trixFvγmbr−nγsFk−sγβFonFyolyγthγrimiβγRFvγt−lâ��xrπ−niαFor−mγworkF−nβFroniαFuiquiβcF
rnδluγnαγFoδFthγFlompositionF−nβFvorpholoπyFonFp−sF“r−nsportFyropγrtiγsTF2022RFWZRFYZab

54 yolymγrsFoδFrntrinsiαFviαroporositySvolγαul−rFvobilityF−nβFyhysiα−lFjπinπFRγvisitγβFbyFmiγlγαtriαF
’pγαtrosαopyF−nβF Sr−yF’α−ttγrinπTF2022RF[[RF_YZVS_Y[V

53 voβiδiα−tionFoδF®roSaFmγmbr−nγsFbyF−tomiαFl−yγrFβγpositionFδorFhiπhFpropylγnγUprop−nγF
sγlγαtivityTF2022RFYZYRFWWXW_Y 1

52 qyβroπγnFrγαovγryFδromFjRm’FunitFbyFmγmbr−nγscFjFsimul−tionF−nβFγαonomiαFstuβyTF2022RFW[RFWVV[[b

51 kioδix−tionFoδFlxXF−nβFbiom−ssFproβuαtionFδromFmoβγlFn−tur−lFπ−sFusinπFmiαro−lπ−γcFjnF−ttr−αtivγF
αonαγptFδorFn−tur−lFπ−sFswγγtγninπTF2022RF]ZRFWVXW[Y 0

50 lurrγntFst−tusF−nβF−βv−nαγsFinFmγmbr−nγFtγαhnoloπyFδorFα−rbonFα−pturγTF2022RFYVVRFWXWa]Y 2

49 ’iπniδiα−ntlyFγnh−nαγβFπ−sFsγp−r−tionFpropγrtiγsFoδFmiαroporousFmγmbr−nγsFbyFprγαisγlyFt−ilorinπF
thγirFultr−SmiαroporosityFthrouπhFbromin−tionUβγbromin−tionTF2023RFZ[WRFWYa[WY 0

48 ®roSδillγrFinαorpor−tγβFmixγβFm−trixFmγmbr−nγsFNvvvsOFδorFγδδiαiγntFπ−sFsγp−r−tioncFjFrγviγwTF
2022RFWVRFWVa[ZW 0

47 jppliα−tionFoδFmγmbr−nγFtγαhnoloπyFδorFlxXFα−pturγF−nβFsγp−r−tionTF2022RFX[_SXab 0

46 jβv−nαγsFinFmγt−lâ��orπ−niαFδr−mγworkSb−sγβFmγmbr−nγsTF2022RF[WRFaYVVSaY[V 10

45 jFshortFrγviγwFonFprγssurγFswinπF−βsorptionFNy’jOFtγαhnoloπyFδorFnitroπγnFπγnγr−tionFδromF−irTF
2022RF 1
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44 “hγF“r−nsportFyropγrtiγsFoδF’γmiSlryst−llinγFyolyγthγrimiβγFkymjSyYFinFjmorphousF−nβFxrβγrγβF
’t−tγscFlomputγrF’imul−tionsTF2022RFWXRFa[] 1

43 rnδluγnαγFoδFwry’FonFthγFstruαturγF−nβFπ−sFsγp−r−tionFpγrδorm−nαγFoδF−symmγtriαFα−rbonF
molγαul−rFsiγvγFmγmbr−nγsTF2022RF[_RFW][[ZSW][]_ 0

42 RγαγntFjβv−nαγsFinFvγmbr−nγSk−sγβFkioπ−sF−nβFkiohyβroπγnF”pπr−βinπTF2022RFWVRFWbWa 0

41 RγαγntFβγvγlopmγntsFoδF−ntiSpl−stiαizγβFmγmbr−nγsFδorF−ππrγssivγFlxXFsγp−r−tionTF2022RF 0

40 volγαul−rFxrβγrFmγtγrminγsFp−sF“r−nsportFthrouπhF’mγαtiαFuiquiβFlryst−llinγFyolymγrFvγmbr−nγsF
withFmiδδγrγntFlhγmiα−lFlompositionsTF 0

39 jtomiαFl−yγrFβγpositγβF−luminiumFoxiβγFmγmbr−nγsFδorFsγlγαtivγFhyβroπγnFsγp−r−tionFthrouπhF
molγαul−rFsiγvinπTF2022RF]]XRFWXWVWW 0

38 o−αilit−tγβFtr−nsportFmγmbr−nγsFδorFlxXUlqZFsγp−r−tionFSF’t−tγFoδFthγF−rtTF2022RFXRFWVVVZV 1

37 yγntiptyαγnγSlont−ininπFyolybγnzox−zolγFvγmbr−nγsFwithF−FlrosslinkγβF”nimoβ−lFwγtworkF
’truαturγFδorFqiπhS“γmpγr−turγFqyβroπγnF’γp−r−tionsTF 1

36 mγαonvolutinπFthγFlombinγβFnδδγαtsFoδFp−sFlompositionF−nβF“γmpγr−turγFonFxlγδinF’γlγαtivityFδorF
’γp−r−tionsF”sinπF’ilvγrNrOFronsFinFroniαFuiquiβsTF 0

35 ’m−llSporγFzγolitγF−nβFzγotypγFmγmbr−nγsFδorFlxXFα−pturγF−nβFsγquγstr−tionFâ��FjFrγviγwTF2022RF
WVRFWVa_V_ 2

34 jFmolγαul−rFsimul−tionFstuβyFonF−minγSδunαtion−lizγβFsiliα−UpolysulδonγFmixγβFm−trixFmγmbr−nγF
δorFmixγβFπ−sFsγp−r−tionTF2023RFYWWRFWY]bY] 0

33 volγαul−rFπγomγtryFγδδγαtFonFπ−sFtr−nsportFthrouπhFn−noαh−nnγlscFkγyonβFtnuβsγnFthγoryTF2023RF
]WWRFW[[]WY 0

32 Rγl−tionshipFbγtwγγnFwγtFαo−tinπFthiαknγssF−nβFn−nop−rtiαlγFlo−βinπsFb−sγβFonFthγFpγrδorm−nαγF
oδFmixγβFm−trixFαompositγFmγmbr−nγsTF2023RF]]_RFWXWW]_ 0

31 jppliα−tionFoδFyolyNγthγrFsulδonγOSk−sγβFvγmbr−nγsFinFllγ−nFnnγrπyF“γαhnoloπyTF 0

30 RiπiβSintγrδ−αγSloαkinπFoδF®roSaFmγmbr−nγsFtoFγn−blγFδorFsupγriorFhiπhSprγssurγF
propylγnγUprop−nγFsγp−r−tionTF2022RFWXWWbY 0

29 rnvγstiπ−tionFoδFthγFγδδγαtFoδFpristinγF−nβFδunαtion−lizγβFα−rbonFn−notubγsFinFαγllulosγF−αγt−tγF
butyr−tγFδorFmixγβSπ−sFsγp−r−tioncFjFmolγαul−rFsimul−tionFstuβyTF2022RFY]aRFWXV_aa 0

28 w−noγnπinγγrγβF®roFδillγrsFδorFmixγβFm−trixFmγmbr−nγsFwithFγnh−nαγβFlxXUlqZFsγlγαtivityTF2023RF
YV_RFWXX_Y_ 0

27 yyxS®roFvvvsFpossγssinπFmγt−lSpolymγrFintγr−αtionsFδorFprop−nγUpropylγnγFsγp−r−tionTF2023RF
]]aRFWXWXVa 0
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26 yroαγssFp−r−mγtriαFtγstinπF−nβFsimul−tionFoδFα−rbonFmγmbr−nγsFδorFqXFrγαovγryFδromFn−tur−lFπ−sF
pipγlinγFnγtworksTF2023RFYV_RFWXXaZX 0

25 “ow−rβsFl−rπγSsα−lγF−ppliα−tionFoδFn−noporousFm−tγri−lsFinFmγmbr−nγsFδorFsγp−r−tionFoδF
γnγrπySrγlγv−ntFπ−sFmixturγsTF2023RFYVaRFWXXbWb 1

24 ’ynthγsisFoδFβu−lSδunαtion−lizγβFmixγβFm−trixFmγmbr−nγFwithF−minoSpxSkγntFUFy–moFδorFγδδiαiγntF
sγp−r−tionFoδFlxFXFUFlqFZF−nβFlxFXFUFwTF2023RFWZVRF 0

23 lγllulosγSb−sγβFα−rbonFmγmbr−nγsFδorFπ−sFsγp−r−tionsFSF”nr−vγlinπFstruαtur−lFp−r−mγtγrsF−nβF
surδ−αγFαhγmistryFδorFsupγriorFsγp−r−tionFpγrδorm−nαγTF2022RF 0

22 qowFmoγsFvolγαul−rFmi−mγtγrFlorrγl−tγFwithFthγFyγnγtr−tionFk−rriγrFoδF’m−llFp−sFvolγαulγsFonF
yorousFl−rbonSk−sγβFvonol−yγrFvγmbr−nγshTF2023RFWX_RF[W_S[X] 0

21 rnβustri−lSsα−lγFspir−lSwounβFδ−αilit−tγβFtr−nsportFmγmbr−nγFmoβulγsFδorFpostSαombustionFlxXF
α−pturγcFmγvγlopmγntRFinvγstiπ−tionF−nβFoptimiz−tionTF2023RF]_VRFWXWY]a 1

20 vixγβFm−trixFmγmbr−nγsFαomprisinπF]omjSb−sγβFpolyimiβγFblγnβsF−nβF”ixS]]FwithFαoSαontinuousF
struαturγsFδorFπ−sFsγp−r−tionsTF2023RFYWVRFWXYWX] 0

19 rntrinsiα−llyFviαroporousFyolyimiβγsFδromFworbornylFkisSbγnzoαyαlobutγnγSlont−ininπFmi−minγsF
−nβFRiπiβFmi−nhyβriβγsFδorFvγmbr−nγSk−sγβFp−sF’γp−r−tionTF2023RF[RFWZXVSWZXb 0

18 yuriδiα−tionFoδFsynπ−sFwithFn−noδluiβFδromFm−thγm−tiα−lFmoβγlinπFviγwpointsTF2023RFYV[SYZX 0

17 yolymγriαFlompositγFmγnsγFvγmbr−nγsFjppliγβFδorFthγFoluγFp−sF“rγ−tmγntTF2023RFW[bSW_V 0

16 p−sF’γp−r−tionsFusinπFroniαFuiquiβsTF2014RF[aXS]VX 0

15 jF®γolitγSuikγFvγt−lâ��xrπ−niαFor−mγworkFk−sγβFvγmbr−nγFδorFRγvγrsγF’γlγαtivγFqyβroπγnF
’γp−r−tionF−nβFkut−nγFrsomγrF’iγvinπTF2023RF]XRF 0

14 nδδγαtsFoδFyorousF’upportsFinF“hinSoilmFlompositγFvγmbr−nγsFonFlxXF’γp−r−tionFyγrδorm−nαγsTF
2023RFWYRFY[b 0

13 qypγrαrosslinkγβFmiαroporousFpolystyrγnγcFδromFsynthγsisFtoFpropγrtiγsFtoF−ppliα−tionsTF2023RFXbRFWVWYbX 0

12 vuniαip−lFsoliβFw−stγFtrγ−tmγntFδorFbioγnγrπyF−nβFrγsourαγFproβuαtioncFyotγnti−lFtγαhnoloπiγsRF
tγαhnoSγαonomiαSγnvironmγnt−lF−spγαtsF−nβFimpliα−tionsFoδFmγmbr−nγSb−sγβFrγαovγryTF2023RFYXYRFWYaWb] 0

11 “uninπFintγrαh−inFα−vityFoδFδluorin−tγβFpolyimiβγFbyFmjkjFδorFimprovγβFπ−sFsγp−r−tionF
pγrδorm−nαγTF2023RF]_[RFWXWZa[ 0

10 mγsiπnγβFmγt−lSorπ−niαFδr−mγworksFwithFpotγnti−lFδorFmultiSαomponγntFhyβroα−rbonFsγp−r−tionTF
2023RFZaZRFXW[WWW 0

9 vγmbr−nγFsystγmFδorFm−n−πγmγntF−nβFutiliz−tionFoδFinβoorFlxXTF2023RFWXXRFW]WSW]a 0
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8 wγwFδ−αilγFproαγssFγv−lu−tionFδorFmγmbr−nγSb−sγβFlxXFα−pturγcFjpp−rγntFsγlγαtivityFmoβγlTF2023RF
Z]VRFWZW]XZ 1

7 “woSβimγnsion−lFm−tγri−lsFδorFπ−sFsγp−r−tionFmγmbr−nγsTF2023RFYbRFWVVbVW 0

6 “hinSoilmFlompositγFv−trimiβSk−sγβFqollowFoibγrFvγmbr−nγsFδorFxxyπγnUwitroπγnF’γp−r−tionFbyF
p−sFyγrmγ−tionTF2023RFWYRFXWa 0

5 jF®γolitγSuikγFvγt−lâ��xrπ−niαFor−mγworkFk−sγβFvγmbr−nγFδorFRγvγrsγF’γlγαtivγFqyβroπγnF
’γp−r−tionF−nβFkut−nγFrsomγrF’iγvinπTF2023RFWY[RF 0

4 rntroβuαtionTF2023RFWSXZ 0

3 RobustFmiαroporousFhyβroπγnâ��bonβγβForπ−niαFδr−mγworkFδorFhiπhlyFsγlγαtivγFpuriδiα−tionFoδF
mγth−nγFδromFn−tur−lFπ−sTF2023RFY[XRFWWXZb[ 0

2 qiπhlyFyropylγnγSsγlγαtivγFjsymmγtriαFvixγβSv−trixFvγmbr−nγsFbyFyolymγrFyh−sγSrnvγrsionFinF
synαFwithFrnS’ituF®roSaFoorm−tionTF2023RFWZYVZa 0

1 jFrγviγwFoδFmγmbr−nγFm−tγri−lFδorFbioπ−sF−nβFn−tur−lFπ−sFupπr−βinπTF2023RFXVZb]b 0
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