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1115 ”tκlκz₀tκonGoεGst₀rTsθ₀pβαGpolymβrG₀r−θκtβ−turβGκnGtθβG−rβ₀tκonGoεGθκζθTαβnsκtyGpolymβrG₁rusθG
−o₀tκnζsGεorGtθβGprβvβntκonGoεGpl₀tβlβtG₀nαG₁₀−tβrκ₀G₀αθβsκonUG2014SGYSGXXaYTXXb] 15

1114 nβvβlopκnζG₀ntκεoulκnζG₁κoκntβrε₀−βsG₁₀sβαGonG₁κoκnspκrβαGzwκttβrκonκ−Gαop₀mκnβGtθrouζθG
prTmoαul₀tβαG₀ssβm₁lyUG2014SGZWSGXY_ZbT[_ 38

1113 lκoεun−tκon₀lGsurε₀−βGp₀ttβrnsGrβt₀κnκnζG₀−tκvκtyG₀εtβrGβxposurβGtoGwθolβG₁looαUG2014SGZWSGaWX[TYZ 5

1112 qβnβr₀tκonGoεG−βllul₀rGmκ−rop₀ttβrnsGonG₀GsκnζlβTl₀yβrβαGζr₀pθβnβGεκlmUG2014SGX[SGZX[Tc 13

1111 lκnακnζG−θ₀r₀−tβrκstκ−sG₁βtwββnGpolyβtθylβnβGζly−olGOzoqPG₀nαGprotβκnsGκnG₀quβousGsolutκonUG2014SG
YSGYcbZTYccY 110

1110 ®wκttβrκonκ−T₁₀sβαGst₀κnlβssGstββlGwκtθGwβllTαβεκnβαGpolysulεo₁βt₀κnβG₁rusθβsGεorGζβnβr₀lG
₁κo₀αθβsκvβG−ontrolUG2014SG_SGb_XTaZ 104

1109 onθ₀n−κnζGtθβGkntκεoulκnζG₀nαGkntκmκ−ro₁κ₀lGzropβrtκβsGoεGzolyOβtθβrGsulεonβPGwβm₁r₀nβsG₁yG
’urε₀−βG†u₀tβrnκz₀tκonGεromG₀GRβ₀−tκvβGzolyOβtθβrGsulεonβPGl₀sβαGmopolymβrGkαακtκvβUG2014SG]ZSGXZc]YTXZc_Y32

1108 ’yntθβsκsG₀nαG−θ₀r₀−tβrκz₀tκonGoεG₀ntκεoulκnζGpolyOxT₀−ryloyl₀mκnoβtθoxyβtθ₀nolPGwκtθGultr₀lowG
protβκnG₀αsorptκonG₀nαG−βllG₀tt₀−θmβntUG2014SGZWSGXWZcbT[Wc 56

1107 zro₁κnζGtθβGstru−tur₀lGαβpβnαβn−βGoεG−₀r₁onGsp₀−βGlβnζtθsGoεGpolyOxTθyαroxy₀lkylG
₀−ryl₀mκαβPT₁₀sβαG₁rusθβsGonG₀ntκεoulκnζGpβrεorm₀n−βUG2014SGX]SGYcbYTcX 45

1106 x₀nos−₀lβGβnζκnββrκnζGoεGlowTεoulκnζGsurε₀−βsGtθrouζθGpolyαop₀mκnβGκmmo₁κlκs₀tκonGoεG
zwκttβrκonκ−GpβptκαβsUG2014SGXWSGY_]_T_Z 84
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1105 ryαr₀tκonG₀nαG−θ₀κnGβnt₀nζlβmβntGαβtβrmκnβsGtθβGoptκmumGtθκ−knβssGoεGpolyOrowkT−oTzoqâ��â��wkPG
₁rusθβsGεorGβεεβ−tκvβGrβsκst₀n−βGtoGsβttlβmβntG₀nαG₀αθβsκonGoεGm₀rκnβGεoulκnζGorζ₀nκsmsUG2014SG_SGXX[[bT]b 66

1104 rκζθGβεεκ−κβntGproto−olGεorGtθβGmoακεκ−₀tκonGoεGpolyβtθβrsulεonβGmβm₁r₀nβsGwκtθG₀ntκ−o₀ζul₀ntG
₀nαG₀ntκεoulκnζGpropβrtκβsGvκ₀GκnGsκtuG−rossTlκnkβαG−opolymβrκz₀tκonUG2014SG[_bSGXaYTXbZ 80

1103 ’urε₀−βGzwκttβrκonκz₀tκonGoεGtκt₀nκumGεorG₀Gζβnβr₀lG₁κoTκnβrtG−ontrolGoεGpl₀sm₀GprotβκnsSG₁looαG−βllsSG
tκssuβG−βllsSG₀nαG₁₀−tβrκ₀UG2014SGZWSGa]WYTXY 66

1102 zro₁κnζGtθβGθyαr₀tκonGoεGultr₀tθκnG₀ntκεoulκnζGorζ₀nosκl₀nβG₀αl₀yβrsGusκnζGnβutronGrβεlβ−tomβtryUG
2014SGZWSGXXccTYWZ 28

1101 sntr₀−βllul₀rlyGnβζr₀α₀₁lβGryαroζβnTlonαβαGzolymβrGm₀psulβsUG2014SGY[SG_XbaT_Xc[ 43

1100 onzym₀tκ−GsyntθβsκsGoεG₀mylosβG₁rusθβsGrβvκsκtβαdGαβt₀κlsGεromG Tr₀yGpθotoβlβ−tronGspβ−tros−opyG
₀nαGspβ−tros−opκ−GβllκpsomβtryUG2014SGX[SGXb_Tc[ 14

1099 ynβTstβpGακpG−o₀tκnζGoεGzwκttβrκonκ−Gsulεo₁βt₀κnβGpolymβrsGonGθyαropθo₁κ−G₀nαGθyαropθκlκ−G
surε₀−βsUG2014SG_SG___[TaX 101

1098 llooαG−omp₀tκ₁lβGm₀tβrκ₀lsdGst₀tβGoεGtθβG₀rtUG2014SGYSG]aXbT]aZb 190

1097 kpplκ−₀tκonGoεGκsotθβrm₀lGtκtr₀tκonG−₀lorκmβtryGεorG−θ₀r₀−tβrκzκnζGtθβrmoαyn₀mκ−Gp₀r₀mβtβrsGoεG
₁κomolβ−ul₀rGκntβr₀−tκonsdGpβptκαβGsβlεT₀ssβm₁lyG₀nαGprotβκnG₀αsorptκonG−₀sβGstuακβsUG2014SGX]SGZ[_ZTaZ 60

1096 “θβGsyntθβsκsG₀nαG−θ₀r₀−tβrκz₀tκonGoεG−₀r₁oxy₁βt₀κnβGεun−tκon₀lκzβαGpolysκlox₀nβsGεorGtθβG
prβp₀r₀tκonGoεG₀ntκTεoulκnζGsurε₀−βsUG2014SG[SG][ZaYT][ZbX 23

1095 zrβp₀r₀tκonG₀nαG−θ₀r₀−tβrκz₀tκonsGoεGpolyOYTmβtθylTYTox₀zolκnβPG₁₀sβαG₀ntκεoulκnζG−o₀tκnζG₁yG
tθβrm₀llyGκnαu−βαGκmmo₁κlκz₀tκonUG2014SGYSGaab]Taac[ 46

1094 ’yntθβtκ−Gor₀lGmu−κnGmκmκ−GεromGpolymβrGmκ−βllβGnβtworksUG2014SGX]SGZWccTXXX 19

1093 v₀sβrGsyntθβsκsGoεG₀lumκnκumGn₀nop₀rtκ−lβsGκnG₁κo−omp₀tκ₁lβGpolymβrGsolutκonsUG2014SGXX_SG_bcTaWX 19

1092 zolymβrκ−Glκom₀tβrκ₀lsGεorGsmpl₀nt₀₁lβGzrostθβsβsUG2014SGZWcTZZX 12

1091 k−θκβvκnζGynβTstβpG’urε₀−βGmo₀tκnζGoεGrκζθlyGryαropθκlκ−GzolyOm₀r₁oxy₁βt₀κnβGwβtθ₀−ryl₀tβPG
zolymβrsGonGryαropθo₁κ−G₀nαGryαropθκlκ−G’urε₀−βsUG2014SGXSGX[WWWaX 63

1090 llooαG−omp₀tκ₁κlκtyG₀nαGκntβr₀−tκonGwκtθGβnαotθβlκ₀lG−βllsGoεGtκt₀nκumGmoακεκβαG₁yGsβquβntκ₀lG
κmmo₁κlκz₀tκonGoεGpolyGOβtθylβnβGζly−olPG₀nαGθβp₀rκnUG2014SGYSGbcYTcWY 43

1089 snG’κtuGzro₁κnζGoεGtθβG’urε₀−βGryαr₀tκonGoεG®wκttβrκonκ−GzolymβrGlrusθβsdG’tru−tur₀lG₀nαG
onvκronmβnt₀lGoεεβ−tsUG2014SGXXbSGX]b[WTX]b[] 97

1088 rβmo−omp₀tκ₁κlκtyG₀nαG₀ntκT₁κoεoulκnζGpropβrtyGκmprovβmβntGoεGpolyOβtθylβnβGtβrβpθtθ₀l₀tβPGvκ₀G
sβlεTpolymβrκz₀tκonGoεGαop₀mκnβG₀nαG−ov₀lβntGζr₀εtGoεGlysκnβUG2014SGY]SGX_XcTYb 15
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1087 snvβstκζ₀tκonGoεGnonεoulκnζGpolypβptκαβsGoεGpolyOζlut₀mκ−G₀−καPGwκtθGlysκnβGsκαβG−θ₀κnsGsyntθβsκzβαG
₁yGonm´•rmlVryltG−θβmκstryUG2014SGY]SGXaXaTYc 8

1086 rκζθlyGθβmo−omp₀tκ₁lβGzwκttβrκonκ−Gmκ−βllβsGst₀₁κlκzβαG₁yGrβvβrsκ₁lβG−rossTlκnk₀ζβGεorG₀ntκT−₀n−βrG
αruζGαβlκvβryUG2014SGXX]SGZb[TcW 28

1085 oεεβ−tGoεGpβptκαβGsβ−onα₀ryGstru−turβGonG₀αsorptκonG₀nαG₀αsor₁βαGεκlmGpropβrtκβsGonGβnαTζr₀εtβαG
polyβtθylβnβGoxκαβGl₀yβrsUG2014SGXWSG]_T__ 8

1084 mom₁₀tκnζGmβακ−₀lGαβvκ−βGεoulκnζUG2014SGZYSGX[WT_ 168

1083 Rβ−βntGαβvβlopmβntGoεG₀ntκεoulκnζGpolymβrsdGstru−turβSGβv₀lu₀tκonSG₀nαG₁κomβακ−₀lG₀pplκ−₀tκonsGκnG
n₀noVmκ−roTstru−turβsUG2014SG_SG]ccT_X[ 41

1082 xonεoulκnζGpropβrtyGoεGzwκttβrκonκ−G−ystβκnβGsurε₀−βUG2014SGZWSG_[caT]Wa 44

1081 ’tκmulκTRβsponsκvβGzolymβrsG–κ₀GmontrollβαGR₀ακ−₀lGzolymβrκz₀tκonUG2014SG[]T]b 2

1080 ’urε₀−βGmoακεyκnζGolκζomβrsGusβαGtoGεun−tκon₀lκzβGpolymβrκ−Gsurε₀−βsdGmonsκαβr₀tκonGoεG₁looαG
−ont₀−tG₀pplκ−₀tκonsUG2014SGXZXSGnV₀TnV₀ 24

1079 “θβGκnεluβn−βGoεGtθβGsurε₀−βGpropβrtκβsGoεGsκlκ−onTεluorκnβGθyαroζβlGonGprotβκnG₀αsorptκonUG2015SG
XZ_SGXXXZTc 9

1078 xovβlGw₀rκnβGkntκεoulκnζGmo₀tκnζsUG2015SGYc_TZZa

1077 wonolκtθsG₁β₀rκnζGθyαropθκlκ−Gsurε₀−βsGεorκnGvκtro₁κomβακ−₀lGs₀mplβsG₀n₀lysκsUG2015SGZSGb[TXWY 6

1076 zolymβrVsκlvβrGθy₁rκαGtθκnGεκlmsGεorG₀ntκTp₀tθoζβnκ−G₁₀−tβrκ₀lG₀pplκ−₀tκonsUG2015SGZSGXWZTXX[ 6

1075 ’t₀rGzolymβrsGεorGlκomβακ−₀lGkpplκ−₀tκonsUG2015SGaYSG[XWT[YW

1074 kGnβwGn₀no−omposκtβGεorw₀rαGosmosκsGmβm₁r₀nβG−ustomTαβsκζnβαGεorGtrβ₀tκnζGsθ₀lβGζ₀sG
w₀stβw₀tβrUG2015SG]SGX[]ZW 41

1073 momp₀rκsonG₁βtwββnGpolyβtθylβnβGζly−olG₀nαGzwκttβrκonκ−GpolymβrsG₀sG₀ntκεoulκnζG−o₀tκnζsGonG
wβ₀r₀₁lβGαβvκ−βsGεorGsβlβ−tκvβG₀ntκζβnG−₀pturβGεromG₁κoloζκ−₀lGtκssuβUG2015SGXWSGW[kZW] 20

1072 montrollκnζG₁κoεoulκnζGoεGrβvβrsβGosmosκsGmβm₁r₀nβsGtθrouζθGsurε₀−βGmoακεκ−₀tκonGvκ₀Gζr₀εtκnζG
p₀ttβrnβαGpolymβrG₁rusθβsUG2015SG]SGZY_TZZ[ 16

1071 ”nαβrst₀nακnζG₀ntκTpolyβlβ−trolytβG₁βθ₀vκorGoεG₀GwβllTαβεκnβαGpolyzwκttβrκonG₀tGtθβGsκnζlβT−θ₀κnG
lβvβlUG2015SG_[SGcccTXWW] 51

1070 zrβp₀r₀tκonG₀nαG−θ₀r₀−tβrκz₀tκonGoεGprotβκnGrβsκst₀ntGzwκttβrκonκ−Gst₀r−θβsdG“θβGβεεβ−tGoεG
su₁stκtutκonGαβζrββsUG2015SG_aSGcYWTcYc 7
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1069 wultκεun−tκon₀lGZnGz₀ttβrn₀₁lβGnruζTom₁βααβαGx₀no−₀rrκβrTl₀sβαGsntβrε₀−βsGtoGonθ₀n−βG’κζn₀lG
Rβ−orακnζG₀nαGRβαu−βGxβuronGnβζβnβr₀tκonGκnGxβur₀lGsmpl₀nt₀tκonUG2015SGYaSG[Xb_TcZ 18

1068 snvβstκζ₀tκonGoεGkntκεoulκnζGzropβrtκβsGoεG’urε₀−βsGpβ₀turκnζG®wκttβrκonκ−G˛–Tkmκnopθospθonκ−Gk−καG
woκβtκβsUG2015SGX]SGX_aZTb 7

1067 onzymβTwoακεκβαGryαroζβlGmo₀tκnζsGwκtθG’βlεTmlβ₀nκnζGk₁κlκtκβsGεorGvowGpoulκnζGznw’Gnβvκ−βsUG
2015SGYSGX]WWX][ 8

1066 nβvβlopmβntGoεGryαroζβlGvβnsβsGwκtθG’urε₀−βTκmmo₁κlκzβαGzoqGv₀yβrsGtoGRβαu−βGzrotβκnG
kαsorptκonUG2015SGZ_SGY_bYTY_ba 10

1065 kntκεoulκnζGβnθ₀n−βmβntGoεGz–npGmβm₁r₀nβGtβtθβrβαGwκtθGpoly₀mpθolytβGθyαroζβlGl₀yβrsUG2015SG
]]SGXZ_aTXZaZ 17

1064 v₀yβrT₁yTl₀yβrT₀ssβm₁lβαGθβ₀l₀₁lβG₀ntκεoulκnζGεκlmsUG2015SGYaSG]bbYTb 120

1063 promG’βlεTkssβm₁lβαGwonol₀yβrsGtoGmo₀tκnζsdGkαv₀n−βsGκnGtθβG’yntθβsκsG₀nαGx₀no₁κoGkpplκ−₀tκonsG
oεGzolymβrGlrusθβsUG2015SGaSGXZ[_TXZab 83

1062 RβvκsκtκnζGtθβGmθ₀llβnζβsGκnGp₀₁rκ−₀tκnζG”nκεormGmo₀tκnζsGwκtθGzolyεun−tκon₀lGwolβ−ulβsGonGrκζθG
’urε₀−βGonβrζyGw₀tβrκ₀lsUG2015SG]SGXWWYTXWXb 15

1061 ’urε₀−βTw₀tβrGsntβrε₀−βGsnαu−βsGmonεorm₀tκon₀lGmθ₀nζβsGmrκtκ−₀lGεorGzrotβκnGkαsorptκondG
smplκ−₀tκonsGεorGwonol₀yβrGporm₀tκonGoεGok’Gryαropθo₁κnUG2015SGYSG_[ 23

1060 ’wκt−θ₀₁lβGw₀tβrκ₀lsGmont₀κnκnζGzolyzwκttβrκonGwoκβtκβsUG2015SGaSGYZ[[TYZaW 54

1059 θw’msG₁rκαζκnζG₀−rossGmκ−roTp₀ttβrnβαGζroovβsUG2015SG]SG[aca]T[acbY 5

1058 qr₀ακβntGzolyOstyrβnβT−oTpolyζly−καolPGqr₀εtsGvκ₀G’κlκ−onG’urε₀−βTsnκtκ₀tβαGkqo“Gk“RzUG2015SGZXSG[b]ZT_X 7

1057 lκoεκlmGporm₀tκonGonGwβακ−₀lGnβvκ−βsG₀nαGsnεβ−tκondGzrβvβntκvβGkppro₀−θβsUG2015SGcZTXWb 3

1056 p₀₁rκ−₀tκonGoεGpolymβrG₁rusθGsurε₀−βsGwκtθGθκζθlyTorαβrβαGpβrεluoro₀lkylGsκαβGζroupsG₀tGtθβG₁rusθG
βnαG₀nαGtθβκrG₀ntκ₁κoεoulκnζGpropβrtκβsUG2015SGZSG[ZbbT[[WW 11

1055 Rβlβv₀n−βGoεGζly−osyl₀tκonGoεG’Tl₀yβrGprotβκnsGεorG−βllGsurε₀−βGpropβrtκβsUG2015SGXcSGX[cT]a 25

1054 snst₀ll₀tκonGoεG®wκttβrκonκ−G˛–TkmκnoGzθospθonκ−Gk−καGwoκβtκβsGonG’urε₀−βsGvκ₀G₀Gu₀₁₀−θnκkTpκβlαsG
zostTzolymβrκz₀tκonGwoακεκ−₀tκonUG2015SGYX_SGabZTacZ 14

1053 lκoεκlmG₀nαGw₀tβrκ₀lsG’−κβn−βUG2015SG 17

1052 ’urε₀−βGmoακεκ−₀tκonG₀nαGβnαotθβlκ₀lκz₀tκonGoεG₁κom₀tβrκ₀lsG₀sGpotβntκ₀lGs−₀εεolαsGεorGv₀s−ul₀rG
tκssuβGβnζκnββrκnζG₀pplκ−₀tκonsUG2015SG[[SG]_bWTa[Y 324
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1051 ’urε₀−βGwoακεκ−₀tκonG₁yG®wκttβrκonκ−GkmκnoGk−καGvTnyzkGtoGsn−rβ₀sβGpoulκnζGRβsκst₀n−βGoεGporw₀rαG
ysmosκsGwβm₁r₀nβsUG2015SGXccTYX_

1050 lκo−omp₀tκ₁lβGsu−−κnκ−G₀−καT₁₀sβαGpolyβstβrsGεorGpotβntκ₀lG₁κomβακ−₀lG₀pplκ−₀tκonsdGεunζ₀lG₁κoεκlmG
κnθκ₁κtκonG₀nαGmβsβn−θym₀lGstβmG−βllGζrowtθUG2015SG]SGb]a]_Tb]a__ 13

1049 ’βlεTkssβm₁lβαGwonol₀yβrsGoεG₀nGkzo₁βnzβnβGnβrκv₀tκvβGonG’κlκ−₀G₀nαG“θβκrGsntβr₀−tκonsGwκtθG
vysozymβUG2015SGZXSGXZ][ZT]Y 19

1048 ’urε₀−βG−θ₀r₀−tβrκz₀tκonG₀nαG₀ntκεoulκnζGpropβrtκβsGoεGn₀nostru−turβαGζolαG−θκpsGεorGκm₀ζκnζG
surε₀−βGpl₀smonGrβson₀n−βG₁κosβnsκnζUG2015SGYWcSG]W]T]X[ 21

1047 ’urε₀−βGpun−tκon₀lκz₀tκonGoεGlκom₀tβrκ₀lsUG2015SGXbaTYW_ 7

1046 w₀kκnζGpolymβrκ−Gmβm₁r₀nβsG₀ntκεoulκnζGvκ₀Gâ��ζr₀εtκnζGεromâ��Gpolymβrκz₀tκonGoεGzwκttβrκonsUG2015SG
XZYSGnV₀TnV₀ 38

1045 ’urε₀−βGzwκttβrκonκz₀tκonGoεGθβmo−omp₀tκ₁lβGpolyOl₀−tκ−G₀−καPGmβm₁r₀nβsGεorGθβmoακ₀εκltr₀tκonUG
2015SG[a]SG[_cT[ac 87

1044 mom₁κn₀torκ₀lGm₀tβrκ₀lsGrβsβ₀r−θG₀pplκβαGtoGtθβGαβvβlopmβntGoεGnβwGsurε₀−βG−o₀tκnζsG –sdG
εoulκnζTrβlβ₀sβGpropβrtκβsGoεG₀mpθκpθκlκ−Gpolysκlox₀nβG−o₀tκnζsUG2015SGZXSGXZ]T[c 30

1043 onζκnββrκnζGlowTεoulκnζG₀nαGprTαβζr₀α₀₁lβG−₀psulβsGtθrouζθGtθβG₀ssβm₁lyGoεGmβt₀lTpθβnolκ−G
nβtworksUG2015SGX_SGbWaTX[ 93

1042 oεεβ−tsGoεGεluκαGsθβ₀rGstrβssGonGpolyβlβ−trolytβGmultκl₀yβrsG₁yGnβutronGs−₀ttβrκnζGstuακβsUG2015SGZXSGYbaWTb 6

1041 zrotβκnG’βnsκnζGwκtθGkpt₀mβrGsmmo₁κlκzβαGonG₀nGkntκεoulκnζGlκn₀ryG’βlεTkssβm₁lβαGwonol₀yβrUG
2015SG][SG[WaYT[Waa 5

1040 ’urε₀−βGn₀noβnζκnββrκnζGεorG−om₁₀tκnζG₁κom₀tβrκ₀lsGκnεβ−tκonsUG2015SGXZZTX_X 4

1039 w₀rκnβGlκom₀tβrκ₀lsG₀sGkntκεoulκnζGkζβntUG2015SGXXbXTXXcY

1038 zolymβrG₁rusθβsGκntβrε₀−κnζG₁looαG₀sG₀GroutβGtow₀rαGθκζθGpβrεorm₀n−βG₁looαG−ont₀−tκnζGαβvκ−βsUG
2015SGX]SG_Z_T[_ 42

1037 ’urε₀−βGmoακεκ−₀tκonGoεGtκt₀nκumGsu₁str₀tβGwκtθG₀GnovβlG−ov₀lβntlyT₁ounαG−opolymβrGtθκnGεκlmGεorG
κmprovκnζGκtsGpl₀tβlβtG−omp₀tκ₁κlκtyUG2015SGY_SGac 11

1036 wκxβαTm₀trκxGmβm₁r₀nβsG₁₀sβαGonGpolyurβtθ₀nβG−ont₀κnκnζGn₀noθyαroxy₀p₀tκtβG₀nαGκtsGpotβntκ₀lG
₀pplκ−₀tκonsUG2015SGXZYSG 2

1035 smmo₁κlκz₀tκonGoεGpolyO₀−ryl₀mκαβPG₁rusθβsGontoGpolyO−₀prol₀−tonβPGsurε₀−βG₁yG−om₁κnκnζGk“RzG
₀nαGâ��−lκ−kâ��G−θβmκstrydG’yntθβsκsSG−θ₀r₀−tβrκz₀tκonG₀nαGβv₀lu₀tκonGoεGprotβκnG₀αθβsκonUG2015SGZYcSGYYZTYZZ 13

1034 vowGtoxκ−κtyG₀nαGlonζG−κr−ul₀tκonGtκmβGoεGpoly₀mpθolytβT−o₀tβαGm₀ζnβtκ−Gn₀nop₀rtκ−lβsGεorG₁looαG
poolG−ontr₀stG₀ζβntsUG2015SG]SGaaa[ 46
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1033 ®wκttβrκonκ−GzθβnylGzθospθoryl−θolκnβGonGsnακumG“κnGyxκαβdG₀GvowTsmpβα₀n−βGzrotβκnTRβsκst₀ntG
zl₀tεormGεorGlκosβnsκnζUG2015SGYaSGbb[Tbbc 18

1032 ’βlεT₀sso−κ₀tκonsG₀nαGtβmpβr₀turβGαβpβnαβn−βGoεG₀quβousGsolutκonsGoεGzwκttβrκonκ−₀llyGmoακεκβαG
xTκsopropyl₀−ryl₀mκαβG−opolymβrsUG2015SG][SG]WXT]X_ 16

1031 smprovβαGprotβκnGεoulκnζGrβsκst₀n−βGoεGz–npGmβm₁r₀nβGζr₀εtβαGwκtθGtθβGpoly₀mpθolytβGl₀yβrsUG
2015SGYcZSGXYW]TXYXZ 28

1030 knG₀ntκTεoulκnζG₀pt₀sβnsorGεorGαβtβ−tκonGoεGtθrom₁κnG₁yGαu₀lGpol₀rκz₀tκonGκntβrεβromβtryUG2015SG]XSG]_[]Tb 17

1029 qrββnGm₀tβrκ₀lsGs−κβn−βG₀nαGβnζκnββrκnζGrβαu−βsG₁κoεoulκnζdG₀ppro₀−θβsGεorGmβακ−₀lG₀nαG
mβm₁r₀nβT₁₀sβαGtβ−θnoloζκβsUG2015SG_SGXc_ 20

1028 zolyOαop₀mκnβPT₀ssκstβαGprβp₀r₀tκonGoεGst₀rGpolyOβtθylβnβGζly−olPT₁₀sβαG−o₀tκnζsdGkGαβt₀κlβαGstuαyG
oεGtθβκrGprotβκnGrβsκst₀n−βG₀nαG₀pplκ−₀tκonGκnGmoUG2015SGcZSGXcWTYWX 15

1027 lκoTκnspκrβαGmultκεun−tκon₀lG−₀tβ−θolκ−G₀ssβm₁lyGεorGpθotoTproζr₀mm₀₁lβG₁κoκntβrε₀−βUG2015SGXZ[SGY[aT]Z 13

1026 ’₀ltTRβsponsκvβG®wκttβrκonκ−GzolymβrGlrusθβsGwκtθG“un₀₁lβGprκ−tκonG₀nαGkntκεoulκnζGzropβrtκβsUG
2015SGZXSGcXY]TZZ 119

1025 smprovκnζGtθβGw₀tβrGεluxG₀nαG₁κoTεoulκnζGrβsκst₀n−βGoεGrβvβrsβGosmosκsGORyPGmβm₁r₀nβGtθrouζθG
surε₀−βGmoακεκ−₀tκonG₁yGzwκttβrκonκ−GpolymβrUG2015SG[cZSGXbbTXcc 126

1024 ’urε₀−βGmoακεκ−₀tκonGoεGpolypropylβnβGmκ−roεκltr₀tκonGmβm₁r₀nβG₁yGζr₀εtκnζGpolyOsulεo₁βt₀κnβG
mβtθ₀−ryl₀tβPG₀nαGpolyOβtθylβnβGζly−olPdGyxκα₀tκvβGst₀₁κlκtyG₀nαG₀ntκεoulκnζG−₀p₀₁κlκtyUG2015SG[cYSGY[cTY]_ 54

1023 kntκtθrom₁oζβnκ−GzropβrtκβsGoεGkmpθκpθκlκ−Gllo−kGmopolymβrGmo₀tκnζsdGov₀lu₀tκonGoεG
rβmo−omp₀tκ₁κlκtyG”sκnζG—θolβGllooαUG2015SGXSGZ]YTZ_Y 8

1022 ®wκttβrκonκ−G’κyYGn₀nop₀rtκ−lβsG₀sGnovβlG₀αακtκvβsGtoGκmprovβGtθβG₀ntκεoulκnζGpropβrtκβsGoεGz–npG
mβm₁r₀nβsUG2015SG]SG]Z_]ZT]Z_]c 22

1021 ’p₀tκ₀llyGn₀nos−₀lβT−ontrollβαGεun−tκon₀lGsurε₀−βsGtow₀rαGβεεκ−κβntG₁κo₀−tκvβGpl₀tεormsUG2015SGZSG]XZ]T]X[c 17

1020 kGvβrs₀tκlβG₀ppro₀−θGtoGζr₀εtκnζG₁κoεoulκnζGrβsκst₀ntG−o₀tκnζsGεromGpolymβrκ−Gmβm₁r₀nβGsurε₀−βsG
usκnζG₀nG₀αθβsκvβGm₀−roκnκtκ₀torUG2015SG]SG_ZWXaT_ZWY[ 13

1019 Rβ₀lT“κmβGwonκtorκnζGoεGmrκtκ−₀lGm₀rβGkn₀lytβsGκnGtθβGllooαstrβ₀mGwκtθGmθβmκ−₀lG’βnsorsdGzroζrβssG
₀nαGmθ₀llβnζβsUG2015SGbSGXaXTcY 40

1018 zro₁κnζGtθβG’urε₀−βGryαr₀tκonGoεGxonεoulκnζG®wκttβrκonκ−G₀nαGzoqGw₀tβrκ₀lsGκnGmont₀−tGwκtθG
zrotβκnsUG2015SGaSGX_bbXTb 171

1017 †u₀tβrnκzβαGpolyOYTOακmβtθyl₀mκnoPβtθylGmβtθ₀−ryl₀tβPTζr₀εtβαG₀ζ₀rosβG−opolymβrsGεorG
multκpurposβG₀ntκ₁₀−tβrκ₀lG₀pplκ−₀tκonsUG2015SG]SG_Xa[YT_Xa]X 15

1016 kntκεoulκnζGmo₀tκnζsGoεGm₀tβ−θol₀mκnβGmopolymβrsGonG’t₀κnlβssG’tββlUG2015SG][SG]c]cT]c_a 21
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1015 ’t₀₁lβG₀ntκεoulκnζG−o₀tκnζsG₁yGθyαroζβnT₁onακnζGκntβr₀−tκonG₁βtwββnG
polyOYTmβtθylTYTox₀zolκnβPT₁lo−kTpolyO[TvκnylGpyrκακnβPG₀nαGpolyO₀−rylκ−G₀−καPUG2015SG]WSG[bcbT[cXZ 17

1014 “θβGusβGoεGtθβrm₀lG₀n₀lysκsGκnG₀ssβssκnζGtθβGβεεβ−tGoεG₁ounαGw₀tβrG−ontβntG₀nαGsu₁str₀tβGrκζκακtyGonG
prβvβntκonGoεGpl₀tβlβtG₀αθβsκonUG2015SGXYWSG]ZZT]Zc 12

1013 kntκTεoulκnζGmo₀tκnζsGoεGzolyOακmβtθylsκlox₀nβPGnβvκ−βsGεorGlκoloζκ−₀lG₀nαGlκomβακ−₀lGkpplκ−₀tκonsUG
2015SGZ]SGX[ZTX]] 256

1012 kGnovβlGroutβGεorGsurε₀−βGzwκttβrκonκ−Gεun−tκon₀lκz₀tκonGoεGpoly₀mκαβGn₀noεκltr₀tκonGmβm₁r₀nβsG
wκtθGκmprovβαGpβrεorm₀n−βUG2015SG[cWSGZXXTZYW 123

1011 mlκ−kG−θβmκstryGolκζomβrκs₀tκonGoεG₀zκαoT₀lkynβTεun−tκon₀lκsβαGζ₀l₀−tosβG₀−−βssβsGtrκ₀zolβTlκnkβαG
lκnβ₀rGolκζomβrsG₀nαGm₀−ro−y−lβsGtθ₀tGκnθκ₁κtGm₀−ropθ₀ζβGκnv₀sκonUG2015SGaXSGaZ[[TaZ]Z 20

1010 zostTε₀₁rκ−₀tκonGmoακεκ−₀tκonGoεGεorw₀rαGosmosκsGmβm₁r₀nβsGwκtθG₀GpolyOβtθylβnβGζly−olPG₁lo−kG
−opolymβrGεorGκmprovβαGorζ₀nκ−GεoulκnζGrβsκst₀n−βUG2015SG[cWSGYWcTYXc 70

1009 qr₀εtκnζGzwκttβrκonκ−GpolymβrGontoG−ryoζβlGsurε₀−βGβnθ₀n−βsGprotβκnGrβtβntκonGκnGstβrκ−Gβx−lusκonG
−θrom₀toζr₀pθyGonG−ryoζβlGmonolκtθUG2015SGXZbcSGXW[TXX 20

1008 snεluβn−βGoεGzolymβrGmθβmκstryGonGmytokκnβG’β−rβtκonGεromGzol₀rκzβαGw₀−ropθ₀ζβsUG2015SGXSGX__TXa[ 14

1007 montrollβαGαruζGrβlβ₀sβG₀nαGθyαrolysκsGmβ−θ₀nκsmGoεGpolymβrTm₀ζnβtκ−Gn₀nop₀rtκ−lβG−omposκtβUG
2015SGaSGc[XWTc 27

1006 zro₁κnζGtθβG’urε₀−βGryαr₀tκonGoεGxonεoulκnζG®wκttβrκonκ−G₀nαGzolyOβtθylβnβGζly−olPGw₀tβrκ₀lsGwκtθG
ssotopκ−GnκlutκonG’pβ−tros−opyUG2015SGXXcSGbaa]TbabW 54

1005 pun−tκon₀lκz₀₁lβGlowTεoulκnζG−o₀tκnζsGεorGl₀₁βlTεrββG₁κosβnsκnζGκnG−omplβxG₁κoloζκ−₀lGmβακ₀dG
₀αv₀n−βsG₀nαG₀pplκ−₀tκonsUG2015SG[WaSGZcYaT]Z 103

1004 ®wκttβrκonκ−Gkmpθκpθκlκ−GromopolymβrGkssβm₁lκβsUG2015SG_SG_WbZT_Wba 19

1003
smprovβαGkntκεoulκnζGzropβrtκβsGoεGzolyOotθβrG’ulεonβPGwβm₁r₀nβG₁yGsn−orpor₀tκnζGtθβG
kmpθκpθκlκ−Gmom₁GmopolymβrGwκtθGwκxβαGzolyOotθylβnβGqly−olPG₀nαGzolyOnκmβtθylsκlox₀nβPG
lrusθβsUG2015SG][SGbabcTbbWW

50

1002 v₀yβrT₁yTl₀yβrG₀ssβm₁lκβsGεorG₀ntκ₁₀−tβrκ₀lG₀pplκ−₀tκonsUG2015SGZSGX]W]TXb 129

1001 lκoκnspκrβαG®wκttβrκonκ−G’urε₀−βGmo₀tκnζsGwκtθGRo₁ustGzθotost₀₁κlκtyG₀nαGpoulκnζGRβsκst₀n−βUG2015SG
aSGYZaa_Tb_ 42

1000 monωuζ₀tκonGoεGry₀luronκ−Gk−καGontoG’urε₀−βsGvκ₀GtθβGsntβrε₀−κ₀lGzolymβrκz₀tκonGoεGnop₀mκnβGtoG
zrβvβntGzrotβκnGkαsorptκonUG2015SGZXSGXYW_XTaW 54

999 kGsurvβyGoεGst₀tβToεTtθβT₀rtGsurε₀−βG−θβmκstrκβsGtoGmκnκmκzβGεoulκnζGεromGθum₀nG₀nαG₀nκm₀lG
₁κoεluκαsUG2015SGZSGXZZ]TaW 53

998 wultκplβG₀ntκεoulκnζG−₀p₀−κtκβsGoεGθy₁rκαGmβm₁r₀nβsGαβrκvβαGεromGmultκεun−tκon₀lGtκt₀nκ₀G
n₀nop₀rtκ−lβsUG2015SG[c]SGYY_TYZ[ 27
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997 snTsκtuG₁κrtθGoεGw’msGmultκ−βllul₀rGspθβroκαsGκnGpolyOvTζlut₀mκ−G₀−καPV−θκtos₀nGs−₀εεolαGεorG
θy₀lκnβTlκkβG−₀rtκl₀ζβGrβζβnβr₀tκonUG2015SGaXSGY[TZ[ 67

996
smprovβαG₀ntκεoulκnζGpropβrtκβsG₀nαG₁looαG−omp₀tκ₁κlκtyGoεGZTmβtθ₀−ryloxypropylGtrκmβtθoxysκl₀nβG
â��G₁₀sβαGzwκttβrκonκ−G−opolymβrGmoακεκβαG−omposκtβGmβm₁r₀nβsGvκ₀GκnGsκtuGpostT−rosslκnkκnζG
−opolymβrκz₀tκonUG2015SG]SGYZYYcTYZYZb

7

995 mlβ₀nκnζGoεGyκlGpoulκnζGwκtθG—₀tβrGon₀₁lβαG₁yG®wκttβrκonκ−Gzolyβlβ−trolytβGmo₀tκnζsdGyvβr−omκnζG
tθβGsmpβr₀tκvβGmθ₀llβnζβGoεGyκlT—₀tβrG’βp₀r₀tκonGwβm₁r₀nβsUG2015SGcSGcXbbTcb 224

994 ’olκαGpθ₀sβGmκ−roβxtr₀−tκonGαβvκ−βsGprβp₀rβαGonGpl₀stκ−GsupportG₀sGpotβntκ₀lGsκnζlβTusβGs₀mplβrsG
εorG₁κo₀n₀lytκ−₀lG₀pplκ−₀tκonsUG2015SGbaSGcaYYTZW 58

993 ’tr₀tβζκβsGonGαβsκζnκnζGmultκεun−tκon₀lGsurε₀−βsGtoGprβvβntG₁κoεκlmGεorm₀tκonUG2015SGcSGZY[TZZ] 26

992 pun−tκon₀lκsβαGκnθβrβntlyG−onαu−tκnζGpolymβrsG₀sGlowG₁κoεoulκnζGm₀tβrκ₀lsUG2015SGZXSG[cZT]WY 10

991 “₀κlorκnζGtθβGstru−turβGoεGpoly₀mκαβGtθκnGεκlmG−omposκtβGmβm₁r₀nβGwκtθGzwκttβrκonsGtoG₀−θκβvβG
θκζθGw₀tβrGpβrmβ₀₁κlκtyG₀nαG₀ntκεoulκnζGpropβrtyUG2015SG]SGcbaZWTcbaZc 25

990 olu−κα₀tκnζGmβm₁r₀nβGsurε₀−βGpropβrtκβsGεorGprβvβntκnζGεoulκnζGoεG₁κorβ₀−torGmβm₁r₀nβsG₁yG
surε₀−tκnUG2015SGXZYSGnV₀TnV₀ 5

989 ®wκttβrκonκ−Gζly−osylGmoακεκβαGpolyβtθβrsulεonβGmβm₁r₀nβsGwκtθGβnθ₀n−βαG₀ntκTεoulκnζGpropβrtyG
₀nαG₁looαG−omp₀tκ₁κlκtyUG2015SG[[ZSGZ_T[[ 46

988 kntκεoulκnζG₀nαG₁looαT−omp₀tκ₁lβGpolyOβtθβrGsulεonβPGmβm₁r₀nβsGmoακεκβαG₁yGzwκttβrκonκ−G
−opolymβrsGvκ₀GsnGsκtuG−rosslκnkβαG−opolymβrκz₀tκonUG2015SGXZYSGnV₀TnV₀ 10

987 lβt₀κnβG−onωuζ₀tβαG−₀tκonκ−Gpullul₀nG₀sGβεεβ−tκvβGζβnβG−₀rrκβrUG2015SGaYSGbXcTY_ 12

986 wolβ−ul₀rGnβsκζnGoεGkntκεoulκnζGzolymβrGlrusθβsG”sκnζG’βquβn−βT’pβ−κεκ−GzβptoκαsUG2015SGYSGX[WWYY] 58

985 kntκmκ−ro₁κ₀lGpolymβrsGεorG₀ntκT₁κoεκlmGmβακ−₀lGαβvκ−βsdGst₀tβToεT₀rtG₀nαGpβrspβ−tκvβsUG2015SGbZXSGcZTXXa 43

984 lκo−omp₀tκ₁lβGlonζT−κr−ul₀tκnζGst₀rG−₀r₁oxy₁βt₀κnβGpolymβrsUG2015SGZSG[[WT[[b 35

983 kntκεoulκnζG−o₀tκnζGoεG−βllulosβG₀−βt₀tβGtθκnGεκlmsGwκtθGpolys₀−−θ₀rκαβGmultκl₀yβrsUG2015SGXX_SGX[cT]b 47

982 lκomκmβtκ−Gθonβy−om₁Tp₀ttβrnβαGsurε₀−βG₀sGtθβGtun₀₁lβG−βllG₀αθβsκonGs−₀εεolαUG2015SGZSGb]TcZ 29

981 zolymβrsGεorG−βllVtκssuβG₀ntκT₀αθβsκonUG2015SG[[SGYbT_X 93

980 kGε₀−κlβG₀ppro₀−θGtoGθyαropθκlκ−SGrβvβrsβGzwκttβrκonκ−SG−θolκnβGpθospθ₀tβGpolymβrsUG2015SG_SG]Y]T]ZW 32
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979 XstGqlo₁₀lGmonεβrβn−βGonGlκomβακ−₀lGonζκnββrκnζGMGctθGksκ₀nTz₀−κεκ−Gmonεβrβn−βGonGwβακ−₀lG₀nαG
lκoloζκ−₀lGonζκnββrκnζUG2015SG 1

978 kntκ₁κoεoulκnζGpolymβrGκntβrε₀−βsdGpolyOβtθylβnβGζly−olPG₀nαGotθβrGpromκsκnζG−₀nακα₀tβsUG2015SG_SGXcbTYXY 309

977 sntβζr₀tκonGoεG₀ntκεoulκnζG₀nαG₁₀−tβrκ−κα₀lGmoκβtκβsGεorGoptκmκzκnζGtθβGβεεκ−₀−yGoεG₀ntκ₁₀−tβrκ₀lG
−o₀tκnζsUG2015SG[ZbSGXZbTX[b 39

976 sonκ−Gst₀r−θT₁₀sβαGθyαroζβlsGεorGtθβGprβvβntκonGoεGnonspβ−κεκ−GprotβκnG₀αsorptκonUG2015SGXXaSGZb[TZcX 37

975 ynGtθβGθyαr₀tκonGoεGsu₁n₀nomβtrκ−G₀ntκεoulκnζGorζ₀nosκl₀nβG₀αl₀yβrsdG₀Gmolβ−ul₀rGαyn₀mκ−sG
sκmul₀tκonUG2015SG[ZaSGXcaTYW[ 28

974 xonToquκlκ₁rκumGzl₀sm₀Gzro−βssκnζGεorGtθβGzrβp₀r₀tκonGoεGkntκ₁₀−tβrκ₀lG’urε₀−βsUG2016SGcSG 34

973 zolyζly−καolSGstsGnβrκv₀tκvβsSG₀nαGzolyζly−καolTmont₀κnκnζGmopolymβrsT’yntθβsκsG₀nαGwβακ−₀lG
kpplκ−₀tκonsUG2016SGbSG 30

972 xovβlGw₀tβrκ₀lsGoεGmonstru−tκonGκnGtθβGpooαGsnαustryUG2016SGZc]T[[[ 3

971 nβposκtκonGoεGxonTpoulκnζGzoyTvκkβGmo₀tκnζsG”sκnζG₀GvowG“βmpβr₀turβGktmospθβrκ−GzrβssurβG
zl₀sm₀GtβtUG2016SGXZSGY[XTY]Y 15

970 oεεκ−κβntG₀nαGro₁ustG−o₀tκnζsGusκnζGpolyOYTmβtθylTYTox₀zolκnβPG₀nαGκtsG−opolymβrsGεorGm₀rκnβG₀nαG
₁₀−tβrκ₀lGεoulκnζGprβvβntκonUG2016SG][SGYa]TYbZ 30

969 lκoloζκ−₀lGpβrεorm₀n−βGoεGεun−tκon₀lκzβαG₁κomβακ−₀lGpolymβrsGεorGpotβntκ₀lG₀pplκ−₀tκonsG₀sG
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montr₀stκnζGR₀εtGkζβntsUG2019SG[SGXYXb_TXYXcZ 13
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611 xovβlGtθκol₀tβαTzoqGlκnkβrGmolβ−ulβGεorG₁κosβnsorGαβvβlopmβntGonGζolαGsurε₀−βsUG2019SGX[XSGXXX[aa 5

610 mrosslκnkβαGryαroζβlGm₀psulβsGεorGmβllGon−₀psul₀tκonGpormβαG”sκnζGkmκnoVlβt₀κnβG
nu₀lTpun−tκon₀lG’βmκ₁₀t−θGmopolymβrsUG2019SGXSGYW]]TYW_a 4
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531 rβ₀lκnζGkκnβtκ−sGoεGακ₀₁βtκ−GwounαsG−ontrollβαGwκtθG−θ₀rζβT₁κ₀sβαGθyαroζβlGαrβssκnζsUG2019SGaSGaXb[TaXc[ 8

530 sntβrε₀−κ₀lGoεεβ−tGoεGryαr₀tκonG’tru−turβsGoεGryαroxy₀p₀tκtβGx₀nop₀rtκ−lβGpκlmsGonGzrotβκnG
kαsorptκonG₀nαGmβllGkαθβsκonG’t₀tβsUUG2019SGYSG]]]cT]]_a 0
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529 XXWtθGknnκvβrs₀rydGp₀stG₀nαGo₀syTtoT”sβGwβtθoαGεorGmo₀tκnζG“κssuβGmulturβGzolystyrβnβG’urε₀−βsG
wκtθGxonεoulκnζGmopolymβrsG“oGzrβvβntGmβllGkαθβsκonUG2019SG]bSGYYYcWTYYYcb 5

528 mom₁κn₀torκ₀lGεun−tκon₀lκz₀tκonGwκtθG₁κsurβ₀TpβptκαβsG₀nαG₀ntκεoulκnζG₁κsurβ₀G₀αακtκvβsGoεG₀G
supr₀molβ−ul₀rGβl₀stomβrκ−G₁κom₀tβrκ₀lUG2019SG]aSGXaY]TXaZ] 3

527 mystβκnβGκmmo₁κlκs₀tκonGonGtθβGpolyβtθylβnβGtβrβpθtθ₀l₀tβGsurε₀−βsG₀nαGκtsGβεεβ−tGonGtθβG
θ₀βmo−omp₀tκ₁κlκtyUG2019SGcSGX__c[ 1

526 knG₀ntκεoulκnζG−o₀tκnζGtθ₀tGβn₀₁lβsG₀εεκnκtyT₁₀sβαGβlβ−tro−θβmκ−₀lG₁κosβnsκnζGκnG−omplβxG₁κoloζκ−₀lG
εluκαsUG2019SGX[SGXX[ZTXX[c 125

525 ktomκstκ−G’tuαyGoεG®wκttβrκonκ−GzβptoκαGkntκεoulκnζGlrusθβsUG2019SGZ]SGX[bZTX[c[ 17

524 m₀r₁oxylTεun−tκon₀lκzβαG−ov₀lβntGorζ₀nκ−Gεr₀mβworkG₀sG₀GtwoTακmβnsκon₀lGn₀noεκllβrGεorG
mκxβαTm₀trκxGultr₀εκltr₀tκonGmβm₁r₀nβsUG2019SG]a[SGZZbTZ[b 54

523 smmo₁κlκz₀tκonGoεGθy₀luronκ−G₀−καGεromGv₀−to−o−−usGl₀−tκsGonGpolyβtθylβnβGtβrβpθtθ₀l₀tβGεorG
κmprovβαG₁κo−omp₀tκ₁κlκtyG₀nαGαruζGrβlβ₀sβUG2019SGYW_SGXZYTX[W 7

522 qr₀εtβαGzolymβrGmo₀tκnζsGonθ₀n−βGpoulκnζGsnθκ₁κtκonG₁yG₀nGkntκmκ−ro₁κ₀lGzβptκαβGonGRβvβrsβG
ysmosκsGwβm₁r₀nβsUG2019SGZ]SGXcZ]TXc[Z 23

521 “θrββTnκmβnsκon₀lSGlκεun−tκon₀lGwκ−rostru−turβαGzolymβrGryαroζβlsGw₀αβGεromGzolyzwκttβrκonsG
₀nαGkntκmκ−ro₁κ₀lGzolymβrsUG2019SGZ]SGXYXXTXYY_ 13

520 yxκα₀tκonTwβακ₀tβαSG®wκttβrκonκ−Gzolyαop₀mκnβGmo₀tκnζsGεorGw₀rκnβGkntκεoulκnζGkpplκ−₀tκonsUG2019
SGZ]SGXYYaTXYZ[ 38

519 R₀pκαGwussβlTsnspκrβαG’urε₀−βG®wκttβr₀tκonGεorGonθ₀n−βαGkntκεoulκnζG₀nαGkntκ₁₀−tβrκ₀lGzropβrtκβsUG
2019SGZ]SGX_YXTX_ZW 37

518 snG’κtuGmθ₀r₀−tβrκz₀tκonGoεGzrotβκnGmoron₀Gporm₀tκonGonG’κlκ−₀Gwκ−rop₀rtκ−lβsG”sκnζGmonεo−₀lGv₀sβrG
’−₀nnκnζGwκ−ros−opyGmom₁κnβαGwκtθGwκ−roεluκακ−sUG2019SGXXSGY[]cTY[_c 30

517 ’m₀llG’urε₀−βSGlκζGoεεβ−tsSG₀nαGlκζGmθ₀llβnζβsdG“ow₀rαG”nαβrst₀nακnζGonzym₀tκ−Gk−tκvκtyG₀tGtθβG
snorζ₀nκ−Gx₀nop₀rtκ−lβT’u₁str₀tβGsntβrε₀−βUG2019SGZ]SGaW_aTaWcX 28

516
rκζθlyGθyαropθκlκ−GpolyOvκnylκαβnβGεluorκαβPGultr₀εκltr₀tκonGmβm₁r₀nβsGmoακεκβαG₁yGpolyOxT₀−ryloylG
ζly−κn₀mκαβPGθyαroζβlG₁₀sβαGonGmultκTθyαroζβnG₁onαGsβlεT₀ssβm₁lyGεorGrβαu−κnζGprotβκnGεoulκnζUG
2019SG]aYSG[]ZT[_Z

33

515 ’upr₀molβ−ul₀rGkntκεoulκnζGkαακtκvβsGεorGRo₁ustG₀nαGoεεκ−κβntGpun−tκon₀lκz₀tκonGoεGol₀stomβrκ−G
w₀tβrκ₀lsdGwolβ−ul₀rGnβsκζnGw₀ttβrsUG2019SGYcSGXbW]Za] 13

514 montrollβαGrβlβ₀sβGoεG₀ntκ₁κotκ−sGεromGpolyT˛µT−₀prol₀−tonβVpolyβtθylβnβGζly−olGwounαGαrβssκnζG
ε₀₁rκ−₀tβαG₁yGακrβ−tTwrκtκnζGmβltGβlβ−trospκnnκnζUG2019SGZWSG[Y]T[Z[ 19

513 wolβ−ul₀rG’κβvκnζGonGtθβG’urε₀−βGoεG₀Gx₀noTkrmorβαGzrotβκnUG2019SGYWSGXYZ]TXY[] 18

512 ’urε₀−βGmoακεκ−₀tκonGoεGz–kGθyαroζβlGmβm₁r₀nβsGwκtθG−₀r₁oxy₁βt₀κnβGmβtθ₀−ryl₀tβGvκ₀Gzo“TRkp“G
εorG₀ntκTεoulκnζUGPolymerSG2019SGX_YSGbWTcW 3.9 24
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511 onζκnββrκnζGtθβGlκoκntβrε₀−βGoεGolβ−trospunGZnG’−₀εεolαsGwκtθGpun−tκon₀lκzβαGzolymβrGlrusθβsGεorG
onθ₀n−βαGmβllGlκnακnζUG2019SGYWSGbXZTbY] 9

510 snGvκtroG₀nαGκnGvκvoG₁₀−tβrκ₀lG₀ntκεoulκnζGpropβrtκβsGoεGpθospθκtβGpl₀sm₀Ttrβ₀tβαGsκlκ−onβUG2019SGaSGXYYTXZY 8

509 ’tuαyGoεGtθβGsntβr₀−tκonsGoεG®wκttβrκonsG₀nαGm₀r₁onGx₀notu₁βsG₁yGxonlκnβ₀rGRθβoloζyGκnG₀nG
kquβousGonvκronmβntUG2019SGZ]SGXc_[TXcaY 3

508 lκoκnspκrβαGzsβuαozwκttβrκonκ−GryαroζβlsGwκtθGlκo₀−tκvβGonzymβGsmmo₁κlκz₀tκonGvκ₀GprTRβsponsκvβG
Rβζul₀tκonUG2019SGZ]SGXcWcTXcXb 9

507 ’yntθβsκsG₀nαG−θ₀r₀−tβrκz₀tκonGoεG₁κo−omp₀tκ₁lβG−opolymβrsG−ont₀κnκnζGpl₀ntT₁₀sβαG−₀rα₀nolG₀nαG
zwκttβrκonκ−GζroupsGεorG₀ntκεoulκnζG₀nαG₁₀−tβrκ−κα₀lG−o₀tκnζG₀pplκ−₀tκonsUG2019SGXXYSG_bbT_c] 8

506 pun−tκon₀lSGnβζr₀α₀₁lβG®wκttβrκonκ−GzolypθospθoβstβrsG₀sGlκo−omp₀tκ₁lβGmo₀tκnζGw₀tβrκ₀lsGεorG
wβt₀lGx₀nostru−turβsUG2019SGZ]SGX]WZTX]XY 9

505 smp₀−tGoεG₀Gry₀luronκ−Gk−καTqr₀εtβαGv₀yβrGonGtθβG’urε₀−βGzropβrtκβsGoεGwoαβlG’κlκ−onβGryαroζβlG
mont₀−tGvβnsβsUG2019SGZ]SGc]WTc_X 19

504 wκxβαT−θ₀rζβGpsβuαoTzwκttβrκonκ−GmβsoporousGsκlκ−₀Gn₀nop₀rtκ−lβsGwκtθGlowTεoulκnζG₀nαGrβαu−βαG
−βllGupt₀kβGpropβrtκβsUG2019SGb[SGZXaTZYa 43

503 snθκ₁κtκnζGl₀−tβrκ₀lGkαθβsκonG₁yGwβ−θ₀nκ−₀llyGwoαul₀tβαGwκ−roζβlGmo₀tκnζsUG2019SGYWSGY[ZTY]Z 37

502 sntβrε₀−κ₀lGmonεorm₀tκonGoεGryαropθκlκ−GzolypθospθoβstβrsGkεεβ−tsGllooαGzrotβκnGkαsorptκonUG2019
SGXXSGX_Y[TX_Yc 15

501 ’ystβm₀tκ−Gmomp₀rκsonGoεG®wκttβrκonκ−G₀nαGxonT®wκttβrκonκ−GkntκεoulκnζGzolymβrGlrusθβsGonG₀G
lβ₀αTl₀sβαGzl₀tεormUG2019SGZ]SGXXbXTXXcX 47

500 ”ltr₀lowGpoulκnζG₀nαGpun−tκon₀lκz₀₁lβG’urε₀−βGmθβmκstryGl₀sβαGonG®wκttβrκonκ−Gm₀r₁oxy₁βt₀κnβG
R₀nαomGmopolymβrsUG2019SGZ]SGX][[TX]]X 40

499 kntκεoulκnζGzropβrtκβsGoεG₀G’βlεTkssβm₁lκnζGqlut₀mκ−Gk−καTvysκnβG®wκttβrκonκ−GzolymβrG’urε₀−βG
mo₀tκnζUG2019SGZ]SGX_ccTXaXZ 12

498 qr₀εtκnζGwκtθG−θonαroκtκnGsulε₀tβGonGpolyOvκnylG₀l−oθolPGtoGκmprovβG₀ntκεoulκnζGpropβrtyUG2020SGcSGZZT[[ 1

497 smprovβαG₀ntκT₁κoεoulκnζGpβrεorm₀n−βGoεGpoly₀mκαβGrβvβrsβGosmosκsGmβm₁r₀nβsGmoακεκβαGwκtθG₀G
poly₀mpθolytβGwκtθGβεεβ−tκvβG−₀r₁oxylG₀nκonG₀nαGqu₀tβrn₀ryG₀mmonκumG−₀tκonGr₀tκoUG2020SG]c]SGXXa]Yc 18

496 lκoTκnspκrβαGκmmo₁κlκz₀tκonGoεGlowTεoulκnζGpθospθolκpκαGpolymβrsGvκ₀G₀GsκmplβGακppκnζGpro−βssdG₀G
−omp₀r₀tκvβGstuαyGoεGpθβnolSG−₀tβ−θolG₀nαGζ₀llolG₀sGtβtθβrκnζGζroupsUG2020SGXXSGY[cTY]Z 11

495 snvβstκζ₀tκnζGtθβGpotβntκ₀lGoεGmβm₁r₀nβsGεormβαG₁yGtθβGv₀porGκnαu−βαGpθ₀sβGsβp₀r₀tκonGpro−βssUG
2020SG]caSGXXa_WX 52

494 ’κmult₀nβousGzwκttβrκonκz₀tκonG₀nαGsβlβ−tκvβGswβllκnζTκnαu−βαGporβGζβnβr₀tκonGoεG₁lo−kG
−opolymβrsGεorG₀ntκεoulκnζGultr₀εκltr₀tκonGmβm₁r₀nβsUG2020SG]ccSGXXabZZ 13

Citation Report

44



493 zrotβκnTrβsκst₀ntGsurε₀−βG₁₀sβαGonGzwκttβrκonTεun−tκon₀lκzβαGn₀nop₀rtκ−lβsGεorGm₀rκnβG₀ntκεoulκnζG
₀pplκ−₀tκonsUG2020SG[[SGYW]cTYW_c 11

492 pluorκn₀tβαGwβtθ₀−ryl₀tβTqr₀εtβαGzO–npTm“poPG₀nαGkl₁umκnGv₀yβrsGεorGRβαu−κnζGpκ₁rκnoζβnG
kαsorptκonUG2020SGYSGXabTXbb 2

491 zrβp₀r₀tκonG₀nαGβv₀lu₀tκonGoεGεoulκnζTrβlβ₀sβGpropβrtκβsGoεG₀mpθκpθκlκ−G
pβrεluoropolyβtθβrTzwκttβrκonG−rossTlκnkβαGpolymβrGεκlmsUG2020SGX[WSGXW]]Y[ 10

490 ’tuαyGonG₀ntκεoulκnζG₁βθ₀vκorsGoεGqyGmoακεκβαGn₀no−omposκtβGmβm₁r₀nβsGtθrouζθG†mwTnG₀nαG
surε₀−βGβnβrζβtκ−sG₀n₀lysκsUG2020SG]bbSGXY[ZZY 5

489 wo₁κlβGnxkGtβtr₀θβαronGonGultr₀TlowG₀αsorptκonGlκpκαGmβm₁r₀nβGεorGακrβ−tκon₀lG−ontrolGoεG−βllG
sβnsκnζUG2020SGZWaSGXYa]aW 6

488 onθ₀n−βαG₀ntκεoulκnζG₀nαGsβp₀r₀tκonGpropβrtκβsGoεG“rˆ¶ζβrNsG₁₀sβGpolymβrGultr₀εκltr₀tκonGmβm₁r₀nβG
vκ₀GrκnζTopβnκnζGmoακεκ−₀tκonUG2020SG]caSGXXaa_Z 8

487
’tuακβsGoεGpolypropylβnβGsurε₀−βGmoακεκβαGwκtθGnovβlG₁βt₀Ttθκopropκon₀tβT₁₀sβαGzwκttβrκonκ−G
polymβrκ−G₁rusθdGsyntθβsκsSGsurε₀−βG−θ₀r₀−tβrκz₀tκonSG₀nαGsκζnκεκ−₀ntlyGrβαu−βαGεoulκnζG
−θ₀r₀−tβrκstκ−sGβv₀lu₀tκonUG2020SGZXSGZXWTZYZ

486 kG₁κoTκnβrtG₀nαGtθβrmost₀₁lβGzwκttβrκonκ−G−opolymβrGεorGtθβGsurε₀−βGmoακεκ−₀tκonGoεGz–npG
mβm₁r₀nβsUG2020SG]cbSGXXa_]] 14

485 ”nκvβrs₀lGsurε₀−βGmoακεκ−₀tκonGusκnζGαop₀mκnβTθy₀luronκ−G₀−καG−onωuζ₀tβsGεorG₀ntκT₁κoεoulκnζUG2020SG
X]XSGXZX[TXZYX 9

484 rκζθTεluxG₀nαG₀ntκεoulκnζGpolyβtθβrsulεonβGn₀no−omposκtβGmβm₁r₀nβsGκn−orpor₀tβαGwκtθG
zwκttβrκonTεun−tκon₀lκzβαGζr₀pθβnβGoxκαβGεorGultr₀εκltr₀tκonG₀pplκ−₀tκonsUG2020SGb[SGXZXTX[W 34

483 kGvβrs₀tκlβG₀ppro₀−θGtoG₀ntκmκ−ro₁κ₀lG−o₀tκnζsGvκ₀Gmβt₀lTpθβnolκ−GnβtworksUG2020SGXbaSGXXWaaX 5

482 ’trontκumTrβlβ₀sκnζGmβsoporousG₁κo₀−tκvβGζl₀ssβsGwκtθG₀ntκT₀αθβsκvβGzwκttβrκonκ−Gsurε₀−βG₀sG
₀αv₀n−βαG₁κom₀tβrκ₀lsGεorG₁onβGtκssuβGrβζβnβr₀tκonUG2020SG]_ZSGcYTXWZ 10

481 ’βlβ−tκvβG’wβllκnζGoεGllo−kGmopolymβrsdGknG”ps−₀l₀₁lβGqrββnβrGzro−βssGtoG”ltr₀εκltr₀tκonG
wβm₁r₀nβsiUG2020SG]ZSG]TXa 21

480 ’pβ−κ₀ltyG“ouζθGryαroζβlsG₀nαG“θβκrGlκomβακ−₀lGkpplκ−₀tκonsUG2020SGcSGβXcWXZc_ 53

479 nβsκζnGoεG−om₁TlκkβGpolyOYTmβtθylTYTox₀zolκnβPG₀nαGκtsGr₀pκαG−oTαβposκtκonGwκtθGαop₀mκnβGεorGtθβG
stuαyGoεG₀ntκεoulκnζGpropβrtκβsUG2020SGZXSG[YZT[Zb 1

478 wultκ−θ₀rζβGzwκttβrκonκ−Gmolβ−ulβsdGryαr₀tκonSGkosmotropκ−κtyG₀nαG₀ntκTεoulκnζGpotβntκ₀lUG2020SG
]_YSGZcXTZcc 6

477 “unκnζGtθβGnβnsκtyGoεG®wκttβrκonκ−GzolymβrGlrusθβsGonGzo“Gp₀₁rκ−sG₁yGkmκnolysκsdGoεεβ−tGonG
kntκεoulκnζGzβrεorm₀n−βsUG2019SGXYSG 4

476 kntκεoulκnζGstr₀tβζκβsGκnG₀αv₀n−βαGβlβ−tro−θβmκ−₀lGsβnsorsG₀nαG₁κosβnsorsUG2020SGX[]SGXXXWTXXYW 75
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475 “θβGkpplκ−₀tκonGoεGnu₀lTv₀yβrSGwussβlTsnspκrβαSGkntκεoulκnζGzolyζly−βrolTl₀sβαGmo₀tκnζsGκnG
–βntrκ−ul₀rGkssκstGnβvκ−βsUG2020SGaSGYWWWYaY 2

474 onζκnββrβαGspκαβrGsκlkT₁₀sβαGYnG₀nαGZnGm₀tβrκ₀lsGprβvβntGmκ−ro₁κ₀lGκnεβst₀tκonUG2020SG[XSGYXTZZ 15

473 ryαropθκlκ−GpolymβrT₁₀sβαG₀ntκT₁κoεoulκnζG−o₀tκnζsdGzrβp₀r₀tκonSGmβ−θ₀nκsmSG₀nαGαur₀₁κlκtyUG2020SG
Yb[SGXWYY_[ 11

472 kntκεoulκnζGwβm₁r₀nβsGzrβp₀rβαGεromGzolyβtθβrsulεonβGqr₀εtβαGwκtθGzolyOβtθylβnβGζly−olPG
wβtθ₀−ryl₀tβG₁yGR₀ακ₀tκonTsnαu−βαGmopolymβrκz₀tκonGκnGromoζβnβousG’olutκonUG2020SG]SGYaWc[TYaXWY 2

471 yrαβrβαGronβy−om₁Tz₀ttβrnGwβm₁r₀nβâ� UG2020SGZbSGXa_aTXaac 9

470 RβvκβwGoεGtθβGrβsβ₀r−θGonG₀ntκTprotβκnGεoulκnζG−o₀tκnζsGm₀tβrκ₀lsUG2020SGX[aSGXW]b_W 11

469
’tuακβsGoεGzwκttβrκonκ−Gsulεo₁βt₀κnβGεun−tκon₀lκzβαGpolypropylβnβGsurε₀−βGwκtθGorGwκtθoutG
polyβtθylβnβGζly−olGsp₀−βrdGsurε₀−βG−θ₀r₀−tβrκz₀tκonSG₀ntκ₁₀−tβrκ₀lG₀αθβsκonSG₀nαGpl₀tβlβtG
−omp₀tκ₁κlκtyGβv₀lu₀tκonUG2020SGZXSGYW_WTYWaa

0

468 zolyGOqly−βrolG’β₁₀−₀tβPTl₀sβαGlκoTkrtκεκ−κ₀lGwultκporousGw₀trκxGεorGlonβGRβζβnβr₀tκonUG2020SGbSG_WZ]aa 8

467 kGql₀n−βG₀tGkntκmκ−ro₁κ₀lG’tr₀tβζκβsGtoGzrβvβntGm₀tθβtβrTksso−κ₀tβαGwβακ−₀lGsnεβ−tκonsUG2020SG_SGZXWcTZXZW 15

466 lβn−θtopGzrβp₀r₀tκonGoεGzolymβrGlrusθβsG₁yG’sTzo“TRkp“dG“θβGoεεβ−tGoεGtθβGzolymβrGmomposκtκonG
₀nαG’tru−turβGonGsnθκ₁κtκonGoεG₀GlκoεκlmUG2020SGXYSG]]Y[ZT]]Y][ 19

465 ’κnζlβTmβllG“r₀−kκnζGonGzolymβrGwκ−ro₀rr₀ysGRβvβ₀lsGtθβGsmp₀−tGoεG’urε₀−βGmθβmκstryGonG“wκt−θκnζG
’pββαG₀nαGlκoεκlmGnβvβlopmβntUG2020SGZSGb[aXTb[bW 2

464 wβ−θ₀nκ−₀llyGαur₀₁lβG₀ntκ₁₀−tβrκ₀lGn₀no−o₀tκnζsG₁₀sβαGonGzwκttβrκonκ−G−opolymβrsG−ont₀κnκnζG
αop₀mκnβGsβζmβntsUG2020SGbcSGYZZTYZZ 3

463 lκoTsntβr₀−tκvβG®wκttβrκonκ−Gnβnt₀lGlκom₀tβrκ₀lsGεorGsmprovκnζGlκoεκlmGRβsκst₀n−βdGmθ₀r₀−tβrκstκ−sG
₀nαGkpplκ−₀tκonsUG2020SGYXSG 4

462 ’ulεo₁βt₀κnβGmβtθ₀−ryl₀tβTεun−tκon₀lκzβαGζr₀pθβnβGoxκαβTsRabWGn₀noθy₁rκαsG₀κmβαG₀tGκmprovκnζG
₁rβ₀stG−₀n−βrGpθototθβr₀pyUUG2020SGXWSGZb_YXTZb_ZW 10

461 kGs−opβG₀tG₀ntκεoulκnζGstr₀tβζκβsGtoGprβvβntG−₀tθβtβrT₀sso−κ₀tβαGκnεβ−tκonsUG2020SGYb[SGXWYYZW 19

460 mθ₀r₀−tβrκz₀tκonG₀nαGmomp₀tκ₁κlκtyGoεGrκζθGyxyζβnGzβrmβ₀₁lβGypθtθ₀lmκ−Glκom₀tβrκ₀lGmont₀κnκnζG
’κl₀nβGwκtθGmo₁₀ltGyxκαβGx₀nop₀rtκ−lβsUG2020SGYWSG_c][T_c]b 1

459 kGsm₀rtGθκζθG−θromβGβxθ₀ustκonG₀nαG−θromβTlβssGt₀nnκnζGsystβmG₁₀sβαGonG−θromκumGOsssPTlo₀αβαG
n₀nop₀rtκ−lβsGεorG−lβ₀nβrGlβ₀tθβrGpro−βssκnζUG2020SGYaaSGXYZYab 6

458 Rβlβ₀sβTkκllκnζGpropβrtκβsGoεG₀GtβxtκlβGmoακεκβαG₁yG₀Gl₀yβrT₁yTl₀yβrG−o₀tκnζG₁₀sβαGonGtwoGopposκtβlyG
−θ₀rζβαG−y−loαβxtrκnGpolyβlβ−trolytβsUG2020SG]baSGXXcaZW 4
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457 kntκεoulκnζGtθκnTεκlmG−omposκtβGmβm₁r₀nβsGwκtθGmultκTαβεβnsβGpropβrtκβsG₁yG−ontroll₀₁lyG
−onstru−tκnζG₀mpθκpθκlκ−Gακ₁lo−kG−opolymβrG₁rusθGl₀yβrUG2020SG_X[SGXXb]X] 14

456 ”sβGoεGzrotβκnGRβpβllβntsGtoGonθ₀n−βGtθβGkntκmκ−ro₁κ₀lGpun−tκon₀lκtyGoεG†u₀tβrn₀ryGkmmonκumG
mont₀κnκnζGnβnt₀lGw₀tβrκ₀lsUG2020SGXXSG 1

455 ’u₁surε₀−βTκnκtκ₀tβαG₀tomGtr₀nsεβrGr₀ακ−₀lGpolymβrκz₀tκondGβεεβ−tGoεGζr₀εtGl₀yβrGtθκ−knβssG₀nαG
surε₀−βGmorpθoloζyGonG₀ntκ₁κoεoulκnζGpropβrtκβsG₀ζ₀κnstGακεεβrβntGεoul₀ntsUG2020SG]]SGX[][[TX[]]a 4

454 oεεβ−tGoεGsurε₀−βGstru−turβGonGpβptκαβG₀αsorptκonGonGsoεtGsurε₀−βsUG2020SGa]bSGXZacYc 1

453 oεεβ−tGoεGnκpolβGyrκβnt₀tκonGκnGwκxβαSGmθ₀rζβToquκlκ₁r₀tβαG’βlεT₀ssβm₁lβαGwonol₀yβrsGonGzrotβκnG
kαsorptκonG₀nαGw₀rκnβGlκoεoulκnζUG2020SGXYSG]Wc]ZT]Wc_X 8

452 YnGx₀no−omposκtβGwβm₁r₀nβsdG—₀tβrGzurκεκ−₀tκonG₀nαGpoulκnζGwκtκζ₀tκonUG2020SGXWSG 6

451 lκo₀αθβsκonGκnGtθβGor₀lG−₀vκtyG₀nαG₀ppro₀−θβsGεorG₁κoεκlmGm₀n₀ζβmβntG₁yGsurε₀−βGmoακεκ−₀tκonsUG
2020SGY[SG[YZaT[Y_W 35

450 kαβnκnβGnβrκv₀tκvβsGεorGRβζβnβr₀₁lβGkntκ₁₀−tβrκ₀lG’urε₀−βGkpplκ−₀tκonsGl₀sβαGonGkâ��“Gl₀sβGz₀κrκnζUG
2020SG]SGXWXYbTXWXZ[ 2

449 ryαr₀tκonGoεGsulεo₁βt₀κnβGακzwκttβrκonsG₀sG₀Gεun−tκonGoεG₀lkylGsp₀−βrGlβnζtθUG2020SGYYSGX_W[WTX_W]W 3

448 “ouζθG₀nαG“θrββTnκmβnsκon₀lTzrκnt₀₁lβGzolyOYTmβtθoxyβtθylG₀−ryl₀tβPT’κlκ−₀GmomposκtβGol₀stomβrG
wκtθGkntκpl₀tβlβtGkαθβsκonGzropβrtyUG2020SGXYSG[__YXT[__Yb 5

447 Rβ−βntGzroζrβssGoεGlκomκmβtκ−GkntκεoulκnζG’urε₀−βsGκnGw₀rκnβUG2020SGaSGYWWWc__ 18

446 nβvβlopmβntGoεGonvκronmβnt₀llyGprκβnαlyGktomG“r₀nsεβrGR₀ακ−₀lGzolymβrκz₀tκonUG2020SGXYSG 4

445 ontropyTontθ₀lpyGmompβns₀tκonGκnGzβptκαβGkαsorptκonGonG’olκαG’urε₀−βsdGnβpβnαβn−βGonG’urε₀−βG
ryαr₀tκonUG2020SGZ_SGXWbYYTXWbYc 5

444 k−rylκ−GlonβGmβmβntsGwoακεκβαGwκtθGqr₀pθβnβGyxκαβdGwβ−θ₀nκ−₀lSGzθysκ−₀lSG₀nαGkntκ₁₀−tβrκ₀lG
zropβrtκβsUG2020SGXYSG 6

443 kmpθκpθκlκ−Gw₀rκnβGkntκεoulκnζGmo₀tκnζsGl₀sβαGonG₀Gryαropθκlκ−GzolyvκnylpyrrolκαonβG₀nαG
ryαropθo₁κ−GpluorκnβT’κlκ−onTmont₀κnκnζGllo−kGmopolymβrUG2020SGZ_SGX[]aZTX[]bX 20

442 ’urε₀−βTsnκtκ₀tβαGqr₀εtκnζGoεGnβnαrκtκ−Gzolyζly−βrolGεromGwussβlTsnspκrβαGkαθβsκonTv₀yβrsGεorGtθβG
mrβ₀tκonGoεGmβllTRβpβllκnζGmo₀tκnζsUG2020SGaSGYWWWcZX 1

441 montrollκnζGoxpβrκmβnt₀lGz₀r₀mβtβrsGtoGsmprovβGmθ₀r₀−tβrκz₀tκonGoεGlκom₀tβrκ₀lGpoulκnζUG2020SGbSG_W[YZ_ 1

440 zolox₀mβrGZZbGkεεβ−tsGmβllGkαθβsκonG₀nαGlκoεκlmGporm₀tκonGκnGdGzotβntκ₀lGkpplκ−₀tκonsGκnGtθβG
w₀n₀ζβmβntGoεGm₀tθβtβrTksso−κ₀tβαG”rκn₀ryG“r₀−tGsnεβ−tκonsUG2020SGcSG 3
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439 ’ulεoxκαβTmont₀κnκnζGzolymβrTmo₀tβαGx₀nop₀rtκ−lβsGnβmonstr₀tβGwκnκm₀lGzrotβκnGpoulκnζG₀nαG
smprovβαGllooαGmκr−ul₀tκonUG2020SGaSGYWWW[W_ 18

438
xβwG’urε₀−βGwoακεκ−₀tκonGwβtθoαG“oGnβvβlopG₀Gzo“Tl₀sβαGwβm₁r₀nβGwκtθGonθ₀n−βαGsonG
zβrmβ₀₁κlκtyG₀nαGyrζ₀nκ−GpoulκnζGRβsκst₀n−βGεorGoεεκ−κβntGzroαu−tκonGoεGw₀rκnβGwκ−ro₀lζ₀βUG2020SG
XYSGY]Y]ZTY]Y_]

4

437 p₀₁rκ−₀tκonGoεGzolyOβtθylβnβGζly−olPGm₀psulβsGvκ₀GomulsκonG“βmpl₀tκnζGwβtθoαGεorG“₀rζβtβαGnruζG
nβlκvβryUG2020SGXYSG 2

436 zolyζly−βrolGqr₀εtκnζG’θκβlαsGx₀nop₀rtκ−lβsGεromGzrotβκnGmoron₀Gporm₀tκonGtoGkvoκαGw₀−ropθ₀ζβG
”pt₀kβUG2020SGX[SGaYX_TaYY_ 47

435 kGwκ−roεluκακ−Gzl₀tεormGoquκppβαG—κtθGw₀ζnβtκ−Gx₀noGpκlmsGεorGyrζ₀nκzκnζGlκoTz₀rtκ−lβGkrr₀ysG₀nαG
vonζT“βrmG’tuακβsUG2020SGYWSGc__bTc_a_ 4

434 sntβr₀−tκonsG₁βtwββnGlκomolβ−ulβsG₀nαG®wκttβrκonκ−GwoκβtκβsdGkGRβvκβwUG2020SGYXSGY]]aTY]aZ 39

433 Rβ−βntGnβvβlopmβntsG₀nαGzr₀−tκ−₀lGpβ₀sκ₁κlκtyGoεGzolymβrTl₀sβαGkntκεoulκnζGmo₀tκnζsUG2020SGZWSGYWWWcZ_ 136

432 oxtr₀−orporβ₀lGkrtκεκ−κ₀lGyrζ₀nsG₀nαG“θβr₀pβutκ−Gnβvκ−βsUG2020SGXW]XTXWaa 2

431 snεluβn−βGoεGtθβG’urε₀−βGpun−tκon₀lκz₀tκonGonGtθβGp₀tβG₀nαGzβrεorm₀n−βGoεGwβsoporousG’κlκ−₀G
x₀nop₀rtκ−lβsUG2020SGXWSG 27

430 kntκεoulκnζGmoακεκ−₀tκonGoεGz–npGmβm₁r₀nβsGvκ₀GκnGsκtuGmκxβαT−θ₀rζβG−opolymβrκz₀tκonG₀nαG“κyYG
mκnβr₀lκz₀tκonUG2020SG]Y]SGX[_]_[ 13

429 ’upr₀molβ−ul₀rGkαακtκvβTsnκtκ₀tβαGmontrollβαGktomG“r₀nsεβrGR₀ακ−₀lGzolymβrκz₀tκonGoεG®wκttβrκonκ−G
zolymβrsGonG”rβκαoTpyrκmκακnonβTl₀sβαGlκom₀tβrκ₀lG’urε₀−βsUG2020SG]ZSG[[][T[[_[ 3

428 nβGnovoGαβsκζnGoεGεun−tκon₀lGzwκttβrκonκ−G₁κomκmβtκ−Gm₀tβrκ₀lGεorGκmmunomoαul₀tκonUG2020SG_SGβ₀₁₀Wa][ 20

427 x₀nos−₀lβGpolyβlβ−trolytβVmβt₀lGκonGθyαroζβlGmoακεκβαGRyGmβm₁r₀nβGwκtθGαu₀lG₀ntκTεoulκnζG
mβ−θ₀nκsmG₀nαGsupβrθκζθGtr₀nsportGpropβrtyUG2020SG[bbSGXX[]XW 15

426 ®wκttβrκonG’urε₀−βTpun−tκon₀lκzβαG“θβrmopl₀stκ−Gzolyurβtθ₀nβGεorGkntκεoulκnζGm₀tθβtβrG
kpplκ−₀tκonsUG2020SGYXSGYaX[TYaY] 13

425 kntκεoulκnζGmβm₁r₀nβsGwκtθG₁κT−ontκnuousGporousGstru−turβsG₀nαGθκζθGεluxβsGprβp₀rβαG₁yG
v₀porTκnαu−βαGpθ₀sβGsβp₀r₀tκonUG2020SG_XXSGXXbY]_ 11

424 R₀ακ−₀lGpolymβrκz₀tκonG₀sG₀Gvβrs₀tκlβGtoolGεorGsurε₀−βGζr₀εtκnζGoεGtθκnGθyαroζβlGεκlmsUG2020SGXXSG[Z]]T[ZbX 11

423 RκnζGopβnκnζGpolymβrκz₀tκonGoεG˛–T₀mκnoG₀−καsdG₀αv₀n−βsGκnGsyntθβsκsSG₀r−θκtβ−turβG₀nαG₀pplκ−₀tκonsG
oεGpolypβptκαβsG₀nαGtθβκrGθy₁rκαsUG2020SG[cSG[aZaT[bZ[ 72

422 ’θ₀pβGmβmoryGm₀tβrκ₀lsGpromotκnζG−βllG₀αθβsκonG₀nαGtκssuβGκnv₀sκonGtow₀rαsGtθβG₀pplκ−₀tκonsG
rβquκrκnζGmκnκm₀llyGκnv₀sκvβGκmpl₀nt₀tκonUG2020SGZXSGXbYWTXbZ] 2

Citation Report

48



421 nop₀mκnβTwβακ₀tβαG®wκttβrκonκ−Gzolyβlβ−trolytβTmo₀tβαGzolypropylβnβGrβrnκ₀GwβsθGwκtθG
’ynβrζκstκ−GkntκTκnεl₀mm₀tκonGoεεβ−tsUG2020SGZ_SG]Y]XT]Y_X 14

420 nop₀mκnβGtrκζζβrβαGonβGstβpGpolymβrκz₀tκonG₀nαG−oαβposκtκonGoεGrβ₀−tκvβGsurε₀−t₀ntGonGzo’G
mβm₁r₀nβGsurε₀−βGεorG₀ntκεoulκnζGmoακεκ−₀tκonUG2020SGY[cSGXXaX[b 14

419 vowTpoulκnζG’u₁str₀tβsGεorGzl₀smonκ−G’βnsκnζGoεGmκr−ul₀tκnζGlκom₀rkβrsGκnGlκoloζκ−₀lGpluκαsUG2020SG
XWSG 12

418 Rβsκαu₀lGvκζnκnG₀nαG®wκttβrκonκ−GzolymβrGqr₀εtsGonGmβllulosβGx₀no−ryst₀lsGεorGkntκεoulκnζG₀nαG
kntκ₁₀−tβrκ₀lGkpplκ−₀tκonsUG2020SGYSGZW_WTZWaX 18

417 nβvβlopmβntGoεG₀nGκmmunosupprβssκvβG−₀mouεl₀ζβT−o₀tκnζGpl₀tεormGwκtθGn₀no−βllulosβG₀nαG−βllG
mβm₁r₀nβGvβsκ−lβsUG2020SGZXSGXcXYTXcY[ 1

416 qly−opolymβrGlrusθβsG₁yGRβvβrsκ₁lβGnβ₀−tκv₀tκonGR₀ακ−₀lGzolymβrκz₀tκondGzrβp₀r₀tκonSG
kpplκ−₀tκonsSG₀nαGputurβGmθ₀llβnζβsUG2020SGXYSG 5

415 ’urε₀−βGzrβ−onακtκonκnζGsnεluβn−βsGtθβGkntκεoulκnζGm₀p₀₁κlκtκβsGoεG®wκttβrκonκ−G₀nαGxonκonκ−G
zolymβrGlrusθβsUG2020SGZ_SGb[b]Tb[cZ 10

414 kntκεκ₁rotκ−Gstr₀tβζκβsGεorGmβακ−₀lGαβvκ−βsUG2020SGX_aSGXWcTXYW 14

413 x₀nos−₀lβGκnGsκlκ−oG−l₀ssκεκ−₀tκonGoεGlκζ₀nαGεun−tκon₀lκsβαGsurε₀−βsGεorGprotβκnG₀αsorptκonGrβsκst₀n−βUG
2020SGXYSGaY[WTaY]] 3

412 ’κmult₀nβousG₀mpθκpθκlκ−GpolymβrGsyntθβsκsG₀nαGmβm₁r₀nβGεun−tκon₀lκz₀tκonGεorGoκlVw₀tβrG
sβp₀r₀tκonUG2020SG_W[SGXXbW_c 6

411 ’κlkTsnspκrβαG˛†TzβptκαβGw₀tβrκ₀lsGRβsκstGpoulκnζG₀nαGtθβGporβκζnTloαyGRβsponsβUG2020SGXZYSGc_aZTc_bW 3

410 ’κlkTsnspκrβαG˛†TzβptκαβGw₀tβrκ₀lsGRβsκstGpoulκnζG₀nαGtθβGporβκζnTloαyGRβsponsβUG2020SG]cSGc]b_Tc]cZ 30

409 onθ₀n−βαGlκo−omp₀tκ₁κlκtyGoεGzoly₀mpθolytβGryαroζβlsUG2020SGZ_SGZYcYTZYcc 9

408 pκlmGzropβrtκβsG₀nαGkntκmκ−ro₁κ₀lGoεεκ−₀−yGoεG†u₀tβrnκzβαGznwkowkGlrusθβsdG’θortGvsGvonζGklkylG
mθ₀κnGvβnζtθUG2020SGZ_SGZ[bYTZ[cZ 19

407
”ltr₀sβnsκtκvβGsmpβακmβtrκ−GsmmunosβnsorGεorGtθβGnβtβ−tκonGoεGmTRβ₀−tκvβGzrotβκnGκnGllooαG₀tG
’urε₀−βTsnκtκ₀tβαTRβvβrsκ₁lβGkαακtκonTpr₀ζmβnt₀tκonGmθ₀κnG“r₀nsεβrGqβnβr₀tβαG
zolyOYTθyαroxyβtθylGmβtθ₀−ryl₀tβPGlrusθβsUG2020SGcYSG[aWaT[aXW

12

406 kntκεoulκnζG’tr₀tβζκβsGεorG’βlβ−tκvβG₀nαG’βnsκnζUG2020SGXYWSGZb]YTZbbc 153

405 wolβ−ul₀rGsκmul₀tκonsG₀nαGunαβrst₀nακnζGoεG₀ntκεoulκnζGzwκttβrκonκ−GpolymβrG₁rusθβsUG2020SGbSGZbX[TZbYb 32

404 snκtκ₀tβαGmθβmκ−₀lG–₀porGnβposκtκonGoεGqr₀αβαGzolymβrGmo₀tκnζsGon₀₁lκnζGkntκ₁₀−tβrκ₀lSG
kntκεoulκnζSG₀nαGlκo−omp₀tκ₁lβG’urε₀−βsUG2020SGXYSGXbcabTXbcb_ 23
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403 ’olvβntTαrκvβnGmκζr₀tκonGoεGθκζθlyGpol₀rGmonomβrsGκntoGθyαropθo₁κ−Gznw’Gproαu−βsG₀Gtθκ−kGζr₀εtG
l₀yβrGvκ₀Gsu₁surε₀−βGκnκtκ₀tβαGk“RzGεorGβεεκ−κβntG₀ntκ₁κoεoulκnζUG2020SG]_SG]WZWT]WZZ 5

402 nβvβlopmβntGoεGzolyOYTwβtθ₀−ryloyloxyβtθylGzθospθoryl−θolκnβPTpun−tκon₀lκzβαGryαroζβlsGεorG
Rβαu−κnζGzrotβκnG₀nαGl₀−tβrκ₀lGkαsorptκonUG2020SGXZSG 12

401 ’ulεon₀tβαGzoly₀nκlκnβG₀sG®wκttβrκonκ−G₀nαGmonαu−tκvβGsntβrε₀−βsGεorGkntκTlκoεoulκnζGonGypβnG
olβ−troαβG’urε₀−βsGκnGolβ−troαyn₀mκ−G’ystβmsUG2020SGXYSGXcXWYTXcXWc 7

400 lκoεκlmsSGlκom₀tβrκ₀lsSG₀nαGnβvκ−βTRβl₀tβαGsnεβ−tκonsUG2020SGbYZTb[W 3

399 zθospθoryl−θolκnβT₁₀sβαGβn−oαβαGθyαroζβlGmκ−rop₀rtκ−lβsGwκtθGβnθ₀n−βαGεoulκnζGrβsκst₀n−βGεorG
multκplβxGκmmuno₀ss₀ysUG2020SGX[]SG][bYT][cW 3

398 kntκεoulκnζGk−tκvκtκβsGoεGsmmo₁κlκzβαGpβrro−βnylGqlu−osβGonG₀Gql₀ssyGm₀r₁onG’urε₀−βUG2020SGXYSGZZZaWTZZZa_ 1

397
’ynβrζβtκ−Goεεβ−tGoεGYTwβtθ₀−ryloyloxyβtθylGzθospθoryl−θolκnβG₀nαGwβsoporousGlκo₀−tκvβGql₀ssG
x₀nop₀rtκ−lβsGonGkntκ₁₀−tβrκ₀lG₀nαGkntκTnβmκnβr₀lκs₀tκonGzropβrtκβsGκnGyrtθoαontκ−GlonακnζG
kζβntsUG2020SGXWSG

4

396 “θβGβεεβ−tGoεGzwκttβrκonκ−Gsurε₀−βG−ontβntGonG₁looαG−κr−ul₀tκonGtκmβGoεGn₀no−₀psulβUG2020SGZ]SGZaXTZb[ 2

395 lκomκmβtκ−Gnon₁κoεoulκnζGpolypyrrolβGβlβ−troαβsGζr₀εtβαGwκtθGzwκttβrκonκ−GpolymβrGusκnζGζ₀mm₀G
r₀ysUG2020SGbSGaYY]TaYZY 6

394 momplβtβGzwκttβrκonκ−Gαou₁lβGnβtworkGθyαroζβlsGwκtθGζrβ₀tGtouζθnβssG₀nαGrβsκst₀n−βG₀ζ₀κnstG
εorβκζnG₁oαyGrβ₀−tκonG₀nαGtθrom₁usUG2020SGbSGaZcWTa[WY 8

393 qr₀εtκnζG“oGoεGlottlβ₁rusθGzolymβrsdGmonεorm₀tκonG₀nαGuκnβtκ−sUG2020SGZ_SG[a[]T[a]_ 6

392 ’tronζGryαr₀tκonG₀tGtθβGzolyOβtθylβnβGζly−olPGlrusθVkl₁umκnG’olutκonGsntβrε₀−βUG2020SGZ_SGYWZWTYWZ_ 14

391 kntκ₁₀−tβrκ₀lGmo₀tκnζsGεorGsmprovκnζGtθβGzβrεorm₀n−βGoεGlκom₀tβrκ₀lsUG2020SGXWSGXZc 26

390 Rβ−om₁κn₀ntGspκαβrGsκlkG−o₀tκnζsGεun−tκon₀lκzβαGwκtθGβnzymβsGt₀rζβtκnζG₁₀−tβrκ₀G₀nαG₁κoεκlmsUG2020
SGcSGβccZ 10

389
smmo₁κlκzβαGmβt₀lG₀εεκnκtyG−θrom₀toζr₀pθyGm₀trκxGmoακεκβαG₁yGpolyGOβtθylβnβGζly−olPGmβtθylGβtθβrG
εorGpurκεκ−₀tκonGoεG₀nζκotβnsκnGsT−onvβrtκnζGβnzymβGκnθκ₁κtoryGpβptκαβGεromG−₀sβκnGθyαrolys₀tβUG
2020SGXX[ZSGXYYW[Y

9

388 kGmθκtos₀nTl₀sβαGwκ−βll₀rG’ystβmG₀sGx₀no−₀rrκβrGporGtθβGnβlκvβryGoεGz₀−lκt₀xβlUG2020SGXYSG 10

387 onθ₀n−βαGnβlκvβryGoεGRκtuxκm₀₁GsntoGlr₀κnG₀nαGvympθGxoαβsG”sκnζG“κmβαTRβlβ₀sβGx₀no−₀psulβsGκnG
xonTrum₀nGzrκm₀tβsUG2019SGXWSGZXZY 7

386 “₀nnκ−G₀−καT₀ssκstβαGαβposκtκonGoεGsκlkGsβrκ−κnGonGtθβGtκt₀nκumGsurε₀−βsGεorG₀ntκεoulκnζG₀pplκ−₀tκonUG
2020SGZ]SGXWWY[X 16

Citation Report

50



385 wβsoporousG’κlκ−₀Gx₀nop₀rtκ−lβsGεorGtθβG“rβ₀tmβntGoεGmomplβxGlonβGnκsβ₀sβsdGlonβGm₀n−βrSGlonβG
snεβ−tκonG₀nαGystβoporosκsUG2020SGXYSG 60

384 m₀l−κumG−rossTlκnkβαGzwκttβrκonκ−GθyαroζβlsG₀sG₀ntκεoulκnζGm₀tβrκ₀lsUG2020SGYZSGXWWc]W 6

383 —₀tβrG’wβllκnζGlβθ₀vκorGoεGzolyOβtθylβnβGζly−olPTl₀sβαGzolyurβtθ₀nβGxβtworksUG2020SG]ZSGb_YTba[ 9

382 ktmospθβrκ−GprβssurβGpl₀sm₀GωβtT₀ssκstβαG−opolymβrκz₀tκonGoεGsulεo₁βt₀κnβGmβtθ₀−ryl₀tβG₀nαG
₀−rylκ−G₀−καUG2020SGXaSGXcWWYWc 7

381 v₀yβrT₁yTv₀yβrTkssβm₁lβαG₀ntκεoulκnζGεκlmsGwκtθGsurε₀−βGmκ−rotopoζr₀pθyGκnspκrβαG₁yGv₀mκn₀rκ₀G
ω₀ponκ−₀UG2020SG]XXSGX[]]_[ 14

380 m₀r₁oxy₁βt₀κnβGεun−tκon₀lκzβαGn₀nosκlκ−₀sG₀sGprotβκnGrβsκst₀ntGsurε₀−βG−o₀tκnζsUG2020SGX]SGWXXWWX 2

379 ®wκttβrκonGmoTzolymβrGzosT’lwkGx₀noεκltr₀tκonGwβm₁r₀nβGwoακεκβαG₁yGp₀stG’β−onαGsntβrε₀−κ₀lG
zolymβrκz₀tκonUG2020SGXYSG 19

378
zrotβκnGkαsorptκonG₀nαGl₀−tβrκ₀lGkαθβsκonGRβsκst₀n−βGoεGmrossTlκnkβαGmopolymβrGryαroζβlsGl₀sβαG
onGzolyOYTmβtθ₀−ryloyloxyβtθylGpθospθoryl−θolκnβPG₀nαGzolyOYTθyαroxyβtθylGmβtθ₀−ryl₀tβPUG2020SG
[XSG[W_T[XY

1

377 poulκnζGrβsκst₀n−βGoεGZT··ZTOtrκmβtθoxysκl₀nβPTpropyläG₀mκnoäGprop₀nβTXTsulεonκ−G₀−καGzwκttβrκonG
moακεκβαGpolyGOvκnylκαβnβGεluorκαβPGmβm₁r₀nβsUG2020SGYZcSGXX_]bc 11

376 ®wκttβrκonκ−G−₀r₁oxy₁βt₀κnβGpolymβrsGβxtβnαGtθβGsθβlεTlκεβGoεGθum₀nGpl₀tβlβtsUG2020SGXWcSG]XT_W 10

375 l₀−tβrκ−κα₀lGsurε₀−βsGprβp₀rβαG₁yGεβmtosβ−onαGl₀sβrGp₀ttβrnκnζG₀nαGl₀yβrT₁yTl₀yβrGpolyβlβ−trolytβG
−o₀tκnζUG2020SG]a]SGYb_TYca 3

374 ®wκttβrκonκ−Gzolyαop₀mκnβVzrotβκnGqGmo₀tκnζGεorGkntκ₁oαyGsmmo₁κlκz₀tκondG“ow₀rαG’upprβssκonGoεG
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319 wβ−θ₀nκsmG₀nαGε₀−torsGκnεluβn−βGoεGζr₀pθβnβT₁₀sβαGn₀nom₀tβrκ₀lsG₀ntκmκ−ro₁κ₀lG₀−tκvκtκβsG₀nαG
₀pplκ−₀tκonGκnGαβntκstryUG2021SGXXSGXYcWTXZWa 17

318 mon−βntr₀tκonGzol₀rκz₀tκonGon₀₁lβαGRβ₀−tκvβGmo₀tκnζGoεGx₀noεκltr₀tκonGwβm₁r₀nβsGwκtθG
®wκttβrκonκ−GryαroζβlUG2021SGXXSG 4

317 lκomκmβtκ−Gsurε₀−βG−o₀tκnζsGεorGm₀rκnβG₀ntκεoulκnζdGx₀tur₀lG₀ntκεoul₀ntsSGsyntθβtκ−GpolymβrsG₀nαG
surε₀−βGmκ−rotopoζr₀pθyUG2021SGa__SGX[[[_c 23

316 kmyloκαGkζζrβζ₀tβsGoεG’mootθTwus−lβG“κtκnGsmp₀κrGmβllGkαθβsκonUG2021SGYYSG 1

315 nβvβlopmβntGoεGxovβlGkmpθotβrκ−κnGlTsmmo₁κlκzβαGxκtrκ−GyxκαβTRβlβ₀sκnζGzl₀tεormGεorGtθβG
zrβvβntκonGoεGlro₀αT’pβ−trumGsnεβ−tκonsG₀nαG“θrom₁osκsUG2021SGXZSGXc_XZTXc_Y[ 1

314 nu₀lTεun−tκon₀lG₀ntκ₁κoεκlmGpolymβrG−omposκtβGεorG₁κoαβζr₀α₀₁lβGmβακ−₀lGαβvκ−βsUG2021SGXYZSGXXXcb] 3
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313 ®wκttβrκonκ−GmoακεκβαGβlβ−trost₀tκ−Gεlo−kκnζGsurε₀−βsGεorGακ₀tomsG₀nαGmussβlsGrβsκst₀n−βUG2021SG]bbSGcTXb 7

312 zolymβrTl₀sβαGmo₀tκnζsGwκtθGsntβζr₀tβαGkntκεoulκnζG₀nαGl₀−tβrκ−κα₀lGzropβrtκβsGεorG“₀rζβtβαG
lκomβακ−₀lGkpplκ−₀tκonsUG2021SGZSGYYZZTYY_Z 17

311 ’βlεT−lβ₀nκnζG−₀t₀lytκ−Gmβm₁r₀nβGεorGw₀tβrGtrβ₀tmβntGvκ₀G₀nGκntβζr₀tκonGoεGrβtβroζβnβousGpβntonG
₀nαGmβm₁r₀nβGpro−βssUG2021SG_Y[SGXXcXYX 10

310 †u₀ntκεκ−₀tκonGoεGtθβGβεεβ−tsGoεGθyαropθo₁κ−κtyG₀nαGm₀ssGlo₀ακnζGonGtθβGβεεβ−tκvβG−ovβr₀ζβGoεG
surε₀−βTκmmo₁κlκzβαGβl₀stκnTlκkβGpβptκαβsUG2021SGX_bSGXWacZZ 0

309 wβsoporousGsκlκ−₀Gn₀nop₀rtκ−lβsG₀sG₀Gvβrs₀tκlβGn₀no−₀rrκβrGεorG−₀n−βrGtrβ₀tmβntdGkGrβvκβwUG2021SG
ZYbSGXX][Xa 7

308 kntκTzβrκprostθβtκ−Gsnεβ−tκonG’tr₀tβζκβsdGpromGsmpl₀ntG’urε₀−βG“opoζr₀pθκ−₀lGonζκnββrκnζGtoG’m₀rtG
nruζTRβlβ₀sκnζGmo₀tκnζsUG2021SGXZSGYWcYXTYWcZa 10

307 ”nβxpβ−tβαGpun−tκonGoεG₀Grβpt₀pβptκαβTmonωuζ₀tβαG®wκttβrκonκ−GzolymβrGtθ₀tGmo₀ssβm₁lβsGκntoG
˛†TkmyloκαGpκ₁rκlsG₀nαGolκmκn₀tβsGtθβGkmyloκαGmytotoxκ−κtyUG2021SGXZSGXbWbcTXbWcc 4

306 oεεβ−tsGoεGmθκr₀lGwolβ−ulβGwoακεκ−₀tκonGonG’urε₀−βGlκosorptκonGlβθ₀vκorUG2021SGZaSG[[[XT[[[b 2

305 ®wκttβrκonκz₀tκonGoεG“βrtκ₀ryGkmκnβsGκnGx₀noporousGllo−kGmopolymβrsdGtow₀rαGpoulκnζTRβsκst₀ntG
”ltr₀εκltr₀tκonGwβm₁r₀nβsUG2021SG][SG[YZ_T[Y[] 6

304 lκomκmβtκ−Gwκnβr₀lκz₀tκonGoεG“₀nnκ−Gk−καT’upplβmβntβαGrowkV’lwkGx₀no−omposκtβGryαroζβlsUG
2021SGXZSG 3

303 Rβ−βntGαβvβlopmβntsGκnG₀ntκmκ−ro₁κ₀lG₀nαG₀ntκεoulκnζG−o₀tκnζsGtoGrβαu−βGorGprβvβntG−ont₀mκn₀tκonG
₀nαG−rossT−ont₀mκn₀tκonGoεGεooαG−ont₀−tGsurε₀−βsG₁yG₁₀−tβrκ₀UG2021SGYWSGZWcZTZXZ[ 11

302 sntβζr₀tκnζGomβrζκnζGzolymβrGmθβmκstrκβsGεorGtθβGkαv₀n−βmβntGoεGRβ−y−l₀₁lβSGlκoαβζr₀α₀₁lβSG₀nαG
lκo−omp₀tκ₁lβGolβ−tronκ−sUG2021SGbSGβYXWXYZZ 21

301 “κssuβGRβζβnβr₀tκonGtθrouζθGmy₁βrTzθysκ−₀lG’ystβmsG₀nαGwκ−ro₁otsUG2021SGZXSGYWWc__Z 4

300 “r₀nsl₀tκon₀lGkpplκ−₀tκonsGoεGryαroζβlsUG2021SGXYXSGXXZb]TXX[]a 87

299 x₀noεκltr₀tκonTsnspκrβαGt₀nusGwβm₁r₀nβsGwκtθG’κmult₀nβousG—βttκnζG₀nαGpoulκnζGRβsκst₀n−βGεorG
wβm₁r₀nβGnκstκll₀tκonUG2021SG]]SGa_][Ta__[ 15

298 kGnop₀mκnβV“₀nnκ−Tk−καTl₀sβαGmoTnβposκtκonGmom₁κnβαGwκtθGzθytκ−Gk−καGwoακεκ−₀tκonGtoGonθ₀n−βG
tθβGkntκTpoulκnζGzropβrtyGoεGRyGwβm₁r₀nβUG2021SGXXSG 2

297 kmpθκpθκlκ−GxκtroxκαβTlβ₀rκnζG’κlox₀nβTl₀sβαGllo−kGmopolymβrGmo₀tκnζsGεorGonθ₀n−βαGw₀rκnβG
poulκnζGRβlβ₀sβUG2021SGXZSGYbacWTYbbWX 2

296 vowTεoulκnζGpropβrtκβsGκnGsβrumGoεG−₀r₁oxylκ−TolκζoOβtθylβnβGζly−olPT₁₀sβαGκntβrε₀−βsUG2021SG_XbSGXY_[Y_
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295 kGprT’βnsκtκvβGzolymβrκ−Gwκ−βll₀rG’ystβmGl₀sβαGonGmθκtos₀nGnβrκv₀tκvβGεorGoεεκ−κβntGnβlκvβryGoεG
z₀−lκt₀xβlUG2021SGYYSG 3

294 p₀₁rκ−₀tκonGoεGproζT’kκnTsnspκrβαG’lκppβryGkntκ₁κoεoulκnζGmo₀tκnζsG“θrouζθGnβζr₀α₀₁lβGllo−kG
mopolymβrG—rκnklκnζUG2021SGZXSGYXW[XaZ 4

293 “θβGp₀tβGoεGx₀nop₀rtκ−lβsGsnG–κvoG₀nαGtθβG’tr₀tβζyGoεGnβsκζnκnζG’tβ₀ltθGx₀nop₀rtκ−lβGεorGnruζG
nβlκvβryUG2021SGYYSGcYYTc[_ 3

292 smp₀rtκnζGkntκmκ−ro₁κ₀lG₀nαGkntκεoulκnζGzropβrtκβsGtoGknκonGox−θ₀nζβGwβm₁r₀nβGtθrouζθGtθβG
woακεκ−₀tκonGwκtθGqβnt₀mκ−κnTl₀sβαGzolymβrUG2021SGbSGYXWW[]a 2

291 sntβrεβrβn−βTεrββGpθotoβlβ−tro−θβmκ−₀lGκmmuno₀ss₀ysGusκnζG−₀r₁oxymβtθyl₀tβαGαβxtr₀nT−o₀tβαG
₀nαGζolαTmoακεκβαG“κyGn₀notu₁βG₀rr₀ysUG2021SG[XZSG[b[aT[b][ 1

290 p₀₁rκ−₀tκonGoεG₀ntκTεoulκnζGtθκnTεκlmG−omposκtβGrβvβrsβGosmosκsGmβm₁r₀nβGvκ₀G−onstru−tκnζG
θβtβroζβnβousGwβtt₀₁κlκtyGsurε₀−βUG2021SGXZbSG]XY]_ 1

289 “θβrmost₀₁lβG₀ntκεoulκnζGzwκttβrκonκ−Gv₀porTκnαu−βαGpθ₀sβGsβp₀r₀tκonGmβm₁r₀nβsUG2021SG_YaSGXXcYYa 3

288 kntκmκ−ro₁κ₀lGzropβrtκβsG₀nαGkpplκ−₀tκonsGoεGzyrrolκαonβG₀nαGm₀prol₀−t₀mTl₀sβαGw₀tβrκ₀lsUGYW]aTYWcX

287 kntκT₁κoεoulκnζG₀ssβm₁lyGstr₀tβζκβsGεorGprotβκnGMG−βllGrβpβllβntGsurε₀−βsdG₀GmκnκTrβvκβwUG2021SGZYSGXaaWTXabc 6

286 ’κlvβrTG₀nαG®κn−Tnβ−or₀tβαGzolyurβtθ₀nβGsonomβrsGwκtθG“un₀₁lβGr₀rαV’oεtGzθ₀sβG’βζrβζ₀tκonUG
2021SGYYSG 1

285 ˛‚T’olvβntTwβακ₀tβαGnou₁lβT’θβllGzolyβtθylβnβGqly−olGlrusθβsGonGx₀nop₀rtκ−lβsGεorGsmprovβαG
’tβ₀ltθGzropβrtκβsG₀nαGnβlκvβryGoεεκ−κβn−yUG2021SGXYSG]Z_ZT]ZaW 2

284 —s“rnRk—xdGpun−tκon₀lGsurε₀−βGmκ−rostru−turβsGκnspκrβαG₁yGn₀turβGâ��GpromG₀αθβsκonG₀nαGwβttκnζG
prκn−κplβsGtoGsust₀κn₀₁lβGnβwGαβvκ−βsUG2021SGXXcSGXWWaab 9

283 zolyOtβrtκ₀ryG₀mκαβG₀−ryl₀tβPGmopolymβrsGsnspκrβαG₁yGzolyOYTox₀zolκnβPsdG“θβκrGllooαGmomp₀tκ₁κlκtyG
₀nαGryαr₀tκonG’t₀tβsUG2021SGYYSGYaXbTYaYb 1

282 “θβG”sβGoεG®wκttβrκonκ−Gwβtθylmβtθ₀−ryl₀tGmo₀tβαG’κlκ−onβGsnθκ₁κtsGl₀−tβrκ₀lGkαθβsκonG₀nαGlκoεκlmG
porm₀tκonGoεUG2021SGcSG_b_XcY 0

281 kGmomprβθβnsκvβGRβvκβwGoεGzolymβrκ−G—₀stβw₀tβrGzurκεκ−₀tκonGwβm₁r₀nβsUG2021SG]SGX_Y 7

280 rβmo−omp₀tκ₁κlκtyGoεGpolymβrsGεorGusβGκnGv₀s−ul₀rGβnαolumκn₀lGκmpl₀ntsUG2021SGXZbSG]XYaa 0

279 “θβGprotβκnG−oron₀G₀nαGκtsGβεεβ−tsGonGn₀nop₀rtκ−lβT₁₀sβαGαruζGαβlκvβryGsystβmsUG2021SGXYcSG]aTaY 20

278 oεεβ−tGoεG₁ounαGw₀tβrG−ontβntGonG−βllG₀αθβsκonGstrβnζtθGtoGw₀tβrTκnsolu₁lβGpolymβrsUG2021SGXZ[SGZXZTZY[ 5
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277 kαv₀n−βαGw₀tβrκ₀lsGεorGonβrζyT—₀tβrG’ystβmsdG“θβGmβntr₀lGRolβGoεG—₀tβrV’olκαGsntβrε₀−βsGκnG
kαsorptκonSGRβ₀−tκvκtySG₀nαG“r₀nsportUG2021SGXYXSGc[]WTc]WX 9

276 kGl₀−tβrκ₀G₀nαGmβllGRβpβllβntG®wκttβrκonκ−GzolymβrGmo₀tκnζGonG“κt₀nκumGl₀sβG’u₁str₀tβsGtow₀rαsG
’m₀rtGsmpl₀ntGnβvκ−βsUG2021SGXZSG 1

275 pun−tκon₀lGsurε₀−βGmκ−rostru−turβsGκnspκrβαG₁yGn₀turβGâ��GpromG₀αθβsκonG₀nαGwβttκnζGprκn−κplβsGtoG
sust₀κn₀₁lβGnβwGαβvκ−βsUG2021SGXYWSGXWWbYZ 24

274
lonακnζG₀Gtκt₀nκumGpl₀tβG₀nαGsoεtGtκssuβGκntβrε₀−βG₁yGusκnζG₀nG₀αθβsκvβG₁onβGp₀stβG−omposβαGoεG
˛–Ttrκ−₀l−κumGpθospθ₀tβG₀nαG˛–T−y−loαβxtrκnVnon₀nylGζroupTmoακεκβαGpolyOvκnylG₀l−oθolPGκn−lusκonG
−omplβxUG2021SGYWZSGXXXa]a

2

273 nβsκζnG₀nαG₀pplκ−₀tκonsGoεGsurε₀−βsGtθ₀tG−ontrolGtθβG₀−−rβtκonGoεGm₀ttβrUG2021SGZaZSG 26

272 smprovβαG₀ntκεoulκnζGpropβrtκβsGoεGz–kGθyαroζβlGvκ₀G₀nGorζ₀nκ−Gsβmκ−onαu−torGζr₀pθκtκ−G−₀r₁onG
nκtrκαβG−₀t₀lyzβαGsurε₀−βTκnκtκ₀tβαGpθotoG₀tomGtr₀nsεβrGr₀ακ−₀lGpolymβrκz₀tκonUG2021SGYWZSGXXXaXb 5

271 zolyβlβ−trolytβsG₀sGluκlακnζGllo−ksGεorGxβxtTqβnβr₀tκonGwβm₁r₀nβsGwκtθGkαv₀n−βαGpun−tκon₀lκtκβsUG
2021SGZSG[Z[aT[Za[ 16

270 Rβ−βntGzroζrβssGoεG®wκttβrκonκ−Gw₀tβrκ₀lsG₀sGkntκεoulκnζGwβm₁r₀nβsGεorG”ltr₀εκltr₀tκonSG
x₀noεκltr₀tκonSG₀nαGRβvβrsβGysmosκsUG2021SGZSG[ZcWT[[XY 10

269 montrollκnζGtθβGm₀r₁onTlκoGsntβrε₀−βGvκ₀Gqly−₀nGpun−tκon₀lGkαl₀yβrsGεorGkpplκ−₀tκonsGκnGwκ−ro₁κ₀lG
puβlGmβllGlκo₀noαβsUG2021SGY_SG 1

268 zro₁κnζGtθβGlovκnβGrβmoζlo₁κnGkαsorptκonGzro−βssG₀nαGκtsGsnεluβn−βGonGsntβrε₀−κ₀lG—₀tβrG
’tru−turβG₀tGtθβGkκrT—₀tβrGsntβrε₀−βUG2021SGa]SGX[caTX]Wc 3

267 knGβlβ−tro−θβmκ−₀lG₀pt₀sβnsorG₁₀sβαGonGkuztG₀lloyGn₀nop₀rtκ−lβsGεorGultr₀sβnsκtκvβGαβtβ−tκonGoεG
₀myloκαT˛†GolκζomβrsUG2021SGYZXSGXYYZ_W 11

266 wκ−rop₀ttβrnκnζGoεGw₀mm₀lκ₀nGmβllsGonGzl₀sm₀GzolymβrκzβαGzolypyrrolβG“θκnGpκlmsUG2021SG[cSGY[YbTY[Z[

265 ’urε₀−βGnβsκζnGεorGkntκ₁₀−tβrκ₀lGw₀tβrκ₀lsdGpromGpunα₀mβnt₀lsGtoGkαv₀n−βαG’tr₀tβζκβsUG2021SGbSGβYXWWZ_b 30

264 Rθβoloζκ−₀lGpropβrtκβsGoεGpolymβrG−θ₀κnsG₀tG₀G−oppβrGoxκαβGsurε₀−βdGsmp₀−tGoεGtθβG−θ₀κnGlβnζtθSG
surε₀−βG−ovβr₀ζβSG₀nαGζr₀εtβαGpolymβrGsθ₀pβUG2021SGXW[SGWY[]WX 2

263 onθ₀n−βαGqβnβGnβlκvβryG₀nαGmRs’zRVm₀scGromoloζyTnκrβ−tβαGRβp₀κrGκnG’βrumG₁yGwκnκm₀llyG
’u−−κnyl₀tβαGzolyβtθylβnκmκnβUG2021SGXbSGZ[]YTZ[_Z 2

262 “βmpor₀ryGryαroζβlGnrβssκnζsGεorGmolonGzolypβ−tomκβsUG2021SGaSG[Z_YT[ZaW 2

261 wultκε₀rκousG₀ntκT₁κoεoulκnζG₁κoprostθβtκ−Gθβ₀rtGv₀lvβGm₀tβrκ₀lsGwκtθGtθβGεorm₀tκonGoεG
κntβrpβnβtr₀tκnζGpolymβrGnβtworkGstru−turβsUG2021SGYW_SGXWcbWZ 4

260 lκT−ontκnuousGposκtκvβlyT−θ₀rζβαGz–npGmβm₁r₀nβsGεormβαG₁yG₀Gαu₀lT₁₀tθGpro−βαurβGwκtθG₁₀−tβrκ₀G
kκllκnζVrβlβ₀sβG₀₁κlκtyUG2021SG[XaSGXYbcXW 4
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259 kppro₀−θβsGtoGκnθκ₁κtG₁κoεκlmGεorm₀tκonG₀pplyκnζGn₀tur₀lG₀nαG₀rtκεκ−κ₀lGsκlkT₁₀sβαGm₀tβrκ₀lsUG2021SG
XZXSGXXY[]b 0

258 pun−tκon₀lGθyαroζβlsGεorGακ₀₁βtκ−GwounαGm₀n₀ζβmβntUG2021SG]SGWZX]WZ 8

257 qr₀pθβnβGoxκαβVpolyvκnylpyrrolκαonβG−omposκtβG−o₀tκnζGonGZX_vG’’GwκtθGsupβrκorG₀ntκ₁₀−tβrκ₀lG₀nαG
₀ntκT₁κoεoulκnζGpropβrtκβsUG2021SGX]bSGXW_Z]_ 4

256 Rβ−βntG₀αv₀n−βmβntsGκnGmoακεκ−₀tκonGoεGmβm₁r₀nβGm₀tβrκ₀lsGovβrGmβm₁r₀nβGsβp₀r₀tκonGεorG
₁κomβακ−₀lG₀pplκ−₀tκonsUG2021SGYW[SGXXYW[] 1

255 sntβr₀−tκonGoεGvκnβ₀rGzolyβlβ−trolytβsGwκtθGzrotβκnsdGRolβGoεG’pβ−κεκ−Gmθ₀rζβTmθ₀rζβGsntβr₀−tκonG₀nαG
sonκ−G’trβnζtθUG2021SGXXSG 1

254 zoly₀mκαβGx₀noεκltr₀tκonGwβm₁r₀nβsGwκtθGonθ₀n−βαGnβs₀lκn₀tκonG₀nαGkntκεoulκnζGzβrεorm₀n−βG
on₀₁lβαG₁yG’urε₀−βGqr₀εtκnζGzolyqu₀tβrnκumTaUG 1

253 zolyβlβ−trolytβGmomplβxGtθ₀tGwκnκmκzβsGl₀−tβrκ₀lGkαθβsκonGtoGzolyβstβrUGYXWW]ac 0

252 w₀−θκnβGvβ₀rnκnζTon₀₁lβαGRβpurposκnζG₀nαGnβsκζnGoεGkntκεoulκnζGzolymβrGlrusθβsUG2021SG[YWSGXYcbaY 5

251 lκoκnspκr₀tκonG₀nαGwκ−rotopoζr₀pθyGksGxontoxκ−G’tr₀tβζκβsGεorGw₀rκnβGlκo₀αθβsκonGmontrolUG2021SG
bSGYXWWcc[ 1

250 wultκεun−tκon₀lGsupβrθyαropθo₁κ−G−o₀tκnζsGε₀₁rκ−₀tβαGεromG₁₀s₀ltGs−₀lβsGonG₀Gεluoro−₀r₁onG−o₀tκnζG
₁₀sβUG2021SGb[SGb_Tc_ 17

249 knG₀quβousT₁₀sβαGpro−βssGtoG₁κo₀−tκv₀tβGpolyO˛µT−₀prol₀−tonβPVmβsoporousG₁κoζl₀ssG−omposκtβG
surε₀−βsG₁yGprβ₁κotκ−G−θβmκstryTκnspκrβαGpolymβrG−o₀tκnζsGεorG₁κomβακ−₀lG₀pplκ−₀tκonsUG2021SGYW]SGXXXcXZ 2

248 rκζθlyG₀ntκεoulκnζGαou₁lβGnβtworkGθyαroζβlG₁₀sβαGonGpolyOsulεo₁βt₀κnβGmβtθ₀−ryl₀tβPG₀nαGsoακumG
₀lζκn₀tβGwκtθGζrβ₀tGtouζθnβssUG2021SGb]SGYZ]TY[[ 7

247 nβsκζnκnζGzorousGkntκεoulκnζGsntβrε₀−βsGεorGrκζθTzowβrGsmpl₀nt₀₁lβGlκoεuβlGmβllUGYXWaX_W 1

246 on₀₁lκnζGwultκplβxβαGolβ−tro−θβmκ−₀lGnβtβ−tκonGoεGlκom₀rkβrsGwκtθGrκζθG’βnsκtκvκtyGκnGmomplβxG
lκoloζκ−₀lG’₀mplβsUG2021SG][SGZ]YcTZ]Zc 5

245 lκoTκnspκrβαGzwκttβrκonκ−G−opolymβrsGεorG₀ntκεoulκnζGsurε₀−βG₀nαGoκlTw₀tβrGsβp₀r₀tκonUG2021SG_Y_SGXYaWX_ 7

244 t₀nusGwβm₁r₀nβGwκtθG₀GnβnsβGryαropθκlκ−G’urε₀−βGv₀yβrGεorGRo₁ustGpoulκnζG₀nαG—βttκnζG
Rβsκst₀n−βGκnGwβm₁r₀nβGnκstκll₀tκondGxβwGsnsκζθtsGκntoG—βttκnζGRβsκst₀n−βUG2021SG]]SGX[X]_TX[X_[ 6

243 ’−₀l₀₁lβGκntβrTακεεusβαGzwκttβrκonκ−Gpolyurβtθ₀nβsGεorGαur₀₁lβG₀ntκ₁₀−tβrκ₀lG−o₀tκnζsUG2021SG[YYSGXZWWb] 4

242 snGsκtuGβnζκnββrκnζGoεG₀nGultr₀tθκnGpoly₀mpθotβrκ−Gl₀yβrGonGpolykβtonβT₁₀sβαGtθκnGεκlmG−omposκtβG
εorw₀rαGosmosκsGmβm₁r₀nβGεorG−omprβθβnsκvβG₀ntκTεoulκnζGpβrεorm₀n−βUG2021SGYaYSGXXbcYY 6
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241 molloκα₀lGκntβr₀−tκonsG₁βtwββnGmoαβlGεoul₀ntsG₀nαGβnζκnββrβαGsurε₀−βsdGsntβrpl₀yG₁βtwββnG
rouζθnβssG₀nαGsurε₀−βGβnβrζyUG2021SGbSGXWWXZb 2

240 onθ₀n−κnζG₀ntκεoulκnζGpropβrtyGoεGrβvβrsβGosmosκsGmβm₁r₀nβsGvκ₀Gsurε₀−βGtβtθβrβαGwκtθGtθβG
₀mκn₀tβαG−₀tκonGoεGκonκ−GlκquκαsUG2021SG]XaSGXX]Y]a 1

239 kntκ₁₀−tβrκ₀lGm₀tβrκ₀lGsurε₀−βsVκntβrε₀−βsGεorG₁κomβακ−₀lG₀pplκ−₀tκonsUG2021SGY]SGXWXXcY 5

238 kGsystβm₀tκ−GstuαyGonGtθβGκmp₀−tGoεGεββαG−omposκtκonG₀nαGsu₁str₀tβGwβtt₀₁κlκtyGonGwβttκnζG₀nαG
εoulκnζGoεGomnκpθo₁κ−G₀nαGω₀nusGmβm₁r₀nβsGκnGmβm₁r₀nβGακstκll₀tκonUG2022SG_[XSGXXcbaZ 2

237 kntκεoulκnζGθyαroζβlGεκlmG₁₀sβαGonG₀Gs₀nαwκ−θG₀rr₀yGεorGs₀lκv₀ryGζlu−osβGmonκtorκnζUUG2021SGXXSGYa]_XTYa]_c 0

236 kntκ₁₀−tβrκ₀lG₁κom₀tβrκ₀lsGκnG₁onβGtκssuβGβnζκnββrκnζUG2021SGcSGY]c[TY_XY 14

235 ’yntθβsκsSGε₀₁rκ−₀tκonSG₀nαGmβ−θ₀nκsmGoεG₀−tκonGoεGβlβ−trκ−₀llyG−onαu−tκvβGmβm₁r₀nβsdG₀GrβvκβwUG
2021SGaSG_aXTaW] 12

234 vowTεoulκnζGmx“TzoqTθyαroζβlG−o₀tβαGqu₀rtzG−ryst₀lGmκ−ro₁₀l₀n−βGsβnsorGεorGs₀lκv₀Gζlu−osβG
αβtβ−tκonUUG2021SGXXSGYY]]_TYY]_[ 1

233 lκoεoulκnζTrβsκst₀ntGtu₁ul₀rGεluκακ−Gαβvκ−βsGwκtθGm₀ζnβtoTrβsponsκvβGαyn₀mκ−Gw₀llsUG2021SGXaSGXaX]TXaYZ 1

232 uβyGαβtβrmκn₀ntsGoεG−βllTm₀tβrκ₀lGκntβr₀−tκonsUG2021SG]T[X

231 kG₁κn₀ryGmκxβαGpolymβrG₁rusθG−o₀tκnζGwκtθG₀αωustβαGθyαropθo₁κ−GpropβrtyGtoG−ontrolGprotβκnG
₀αsorptκonUG2021SGYSGYXYWTYXZX 0

230 lκoκnspκrβαGαop₀mκnβG₀nαGzwκttβrκonκ−GpolymβrsGεorGnonTεoulκnζGsurε₀−βGβnζκnββrκnζUG2021SG]WSGXX__bTXX_bZ 22

229 mom₁κn₀tκonGoεGkpt₀mβrGkmplκεκβrG₀nαGkntκζβnTlκnακnζGpr₀ζmβntGzro₁βG₀sG₀GxovβlG’tr₀tβζyGtoG
smprovβGnβtβ−tκonGvκmκtGoεG’κlκ−onGx₀nowκrβGpκβlαToεεβ−tG“r₀nsκstorGsmmunosβnsorsUG2021SGYXSG 2

228 lκom₀tβrκ₀lsG₀ζ₀κnstGlonβGsnεβ−tκonUG2020SGcSGβYWWWZXW 35

227 kntκT₁κoεoulκnζG₀nαGkntκmκ−ro₁κ₀lGlκom₀tβrκ₀lsGεorG“κssuβGonζκnββrκnζUG2020SGZZZTZ][ 4

226 kntκTεoulκnζGwβακ−₀lGmo₀tκnζsUG2017SGXbcTYX[ 4

225 zθytκ−G₀−καGεun−tκon₀lκzβαG₀ntκεoulκnζG−onαu−tκnζGpolymβrGθyαroζβlGεorGβlβ−tro−θβmκ−₀lGαβtβ−tκonG
oεGmκ−roRxkUG2020SGXXY[SGXW[TXXY 23

224 kGmultκTαβεβnsβGstr₀tβζydGonθ₀n−κnζG₁₀−tβrκ−κα₀lG₀−tκvκtyGoεG₀Gmβακ−₀lGζr₀αβGpolymβrGwκtθG₀Gnκtrκ−G
oxκαβGαonorG₀nαGsurε₀−βTκmmo₁κlκzβαGqu₀tβrn₀ryG₀mmonκumG−ompounαUG2017SG]bSG[YXT[ZX 66
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223 ®wκttβrκonκ−G“rκ₀mκnβGwonomβrGεorGtθβGp₀₁rκ−₀tκonGoεG“θκnTpκlmGmomposκtβGwβm₁r₀nβsUG2021SG_WSG]bZT]cY 3

222 RolβGoεGsonκ−GwoκβtκβsGκnGryαroζβlGxβtworksGtoGRβmovβGrβ₀vyGwβt₀lGsonsGεromG—₀tβrUG2021SG_SGbZ_Tb[[ 3

221 mθ₀ptβrGX]dkntκmκ−ro₁κ₀lGzolymβrsG₀nαG’urε₀−βsGâ��Gx₀tur₀lGwκmκ−sGorG’urp₀ssκnζGx₀turβiUG2016SG[cWT]YY 2

220 mrkz“oRGXWdqly−osyl₀tβαGzβptκαβGw₀tβrκ₀lsUG2020SGZZ]TZ_Y 1

219 mθ₀ptβrGXWd®wκttβrκonκ−GzolymβrsGεorG“₀rζβtβαGnruζGnβlκvβryUG2013SGYYaTY[[ 1

218 zolyζly−καolGoεGvκnβ₀rGorGlr₀n−θβαGkr−θκtβ−turβGsmmo₁κlκzβαGonG₀G’olκαG’upportGεorGlκomβακ−₀lG
kpplκ−₀tκonsUG2020SG_WSGaXaTa_a 7

217 ®wκttβrκonκ−Gzolymβrκ−Gw₀tβrκ₀lsUGbYccTbZXW 1

216 my−loαβxtrκnGpolymβrG−o₀tκnζsGrβsκstGprotβκnGεoulκnζSGm₀mm₀lκ₀nG−βllG₀αθβsκonSG₀nαG₁₀−tβrκ₀lG
₀tt₀−θmβntUG 3

215 mom₁κn₀torκ₀lGzoly₀−ryl₀mκαβGryαroζβlsGεorGzrβvβntκnζGlκoεoulκnζGonGsmpl₀nt₀₁lβGlκosβnsorsUG 6

214 ’tru−turβG₀nαG−olloκα₀lT−θβmκ−₀lG−θ₀r₀−tβrκstκ−sGoεGpolymβrκ−Gsurε₀−βG₀−tκvβGsu₁st₀n−βsG₁₀sβαGonG
polyβtθylβnβGζly−olT−ont₀κnκnζGm₀−romβrβsUG2018SG_ZTaX 2

213 “θβGprβp₀r₀tκonGoεGrowkTwzmGεκlmsGεorGo−ul₀rGαruζGαβlκvβryUG2017SGYSG 2

212 zrβp₀r₀tκonGoεG—z”T₁₀sβαGsupβrT₀mpθκpθo₁κ−G−o₀tκnζsGεun−tκon₀lκzβαG₁yGmoακεκβαG’κyGp₀rtκ−lβsG
₀nαGtθβκrG₀ntκT₁κoεκlmGmβ−θ₀nκsmUG2021SGcSGa]W[Ta]YX 0

211
montrollκnζGtθβGpyrκακnκumTzwκttβrκonκ−Glκζ₀nαGr₀tκoGonG₀tomκ−₀llyGprβ−κsβGζolαGn₀no−lustβrsG
₀llowκnζGεorGβr₀ακ−₀tκnζGqr₀mTposκtκvβGαruζTrβsκst₀ntG₁₀−tβrκ₀G₀nαGrβt₀κnκnζG₁κo−omp₀tκ₁κlκtyUG2021SG
XYSGX[baXTX[bbY

4

210 pun−tκon₀lG−o₀tκnζsGβn₀₁lβGn₀vκζ₀tκonGoεGlκζθtTpropβllβαGmκ−romotorsGκnG₁looαGεorGβεεβ−tκvβG
₁κoαβtoxκεκ−₀tκonUG2021SGXZSGXaXW_TXaXX] 4

209 nβposκtκonGoεGsκlκ−₀tβG−o₀tκnζsGonGpolyOβtθylβnβGtβrβpθtθ₀l₀tβPGεorGκmprovβαGs−r₀t−θG₀nαGsolvβntG
rβsκst₀n−βUG2022SGXZcSG]XbWW

208 snG–κtroG’tuαyGoεGtθβGsntβr₀−tκonGoεGsnn₀tβGsmmunβGmβllsGwκtθGvκquκαG’κlκ−onβGRu₁₁βrGmo₀tβαGwκtθG
®wκttβrκonκ−GwβtθylGwβtθ₀−ryl₀tβG₀nαG“θβrmopl₀stκ−Gzolyurβtθ₀nβsUG2021SGX[SG 0

207 ’tr₀tβζκβsGtow₀rαGαβvβlopmβntGoεG₀ntκmκ−ro₁κ₀lG₁κom₀tβrκ₀lsGεorGαβnt₀lGθβ₀ltθ−₀rβG₀pplκ−₀tκonsUG
2021SGXXbSG[]cWT[_YY 1

206 R₀pκαGε₀₁rκ−₀tκonGoεGzwκttβrκonκ−G−o₀tκnζGonGZX_vGst₀κnlβssGstββlGsurε₀−βGεorGm₀rκnβG₁κoεoulκnζG
rβsκst₀n−βUG2021SGX_XSGXW_]]Y 2
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205
snGsκtuGsyn−θrotronGκm₀ζκnζGoεGθum₀nGsβrumGprotβκnsGκntβr₀−tκonsSGmolβ−ul₀rGαo−kκnζG₀nαG
κnεl₀mm₀toryG₁κom₀rkβrsGoεGθβmo−omp₀tκ₁lβGsyntθβsκzβαGzwκttβrκonκ−GpolymβrG
−o₀tβαTpolyvκnylκαβnβGεluorκαβGOz–npPGακ₀lysκsGmβm₁r₀nβsUG2021SGYaSGXWX]W]

3

204 ”nαβrst₀nακnζGoεGzrotβκnGkαsorptκonGtoGmont₀−tGvβnsGryαroζβlsGwκtθG–₀ryκnζG’urε₀−βGonβrζyUG2012
SGZ_SGZZbTZ[Z

203 mθβmκ−₀lGkspβ−tsGoεGlκo−omp₀tκ₁lβGsntβrε₀−βsUG2015SGXTYY

202 ®wκttβrκonκ−Gzolymβrκ−Gw₀tβrκ₀lsUG2017SGX__XTX_aY

201 kαθβsκonGmontrolGoεGlκoζβnκ−GmomponβntsGontozolymβrsGl₀sβαGonGsntβrε₀−κ₀lGnβsκζnsUG2018SG][SG[[T[c

200 mθ₀ptβrGX[d’m₀rtGlκomβακ−₀lGwβm₁r₀nβsGεorGllooαG’βp₀r₀tκonUG2019SGZbcT[XZ

199 mθ₀ptβrGbUG’olκαG’t₀tβGmθβmκstrydGmomput₀tκon₀lGmθβmκ−₀lGkn₀lysκsGεorGw₀tβrκ₀lsG’−κβn−βUG2020SGYbaTZZ[

198 murrβntG’tr₀tβζκβsGεorGtθβGnβsκζnGoεGkntκTεoulκnζGsonTox−θ₀nζβGwβm₁r₀nβsUG2021SGXZTY] 0

197 —βtt₀₁κlκtyG₀nαGprβTostβo₁l₀stκ−G₁βθ₀vκorGβv₀lu₀tκonsGoεG₀GαβnsβG₁ovκnβGθyαroxy₀p₀tκtβG−βr₀mκ−sUG
2020SG_YSGY]cTY_[ 1

196 wultκs−₀lβGsκmul₀tκonsGoεGpolyzwκttβrκonsGκnG₀quβousG₁ulkGsolutκonsG₀nαG₁rusθG₀rr₀yG−onεκζur₀tκonsUG
2021SG 4

195 ”nr₀vβlκnζGtθβG’tru−turβαG’olv₀tκonG’θβllGoεG®wκttβrκonGx₀nop₀rtκ−lβsGεorGmontrollβαGRβlβ₀sβGoεG
xκtrκ−GyxκαβUG2021SGXZSG][Z_ZT][Za[ 1

194 Rβζul₀tκonGoεGpθotoGtrκζζβrβαG−ytotoxκ−κtyGκnGβlβ−trospunGn₀nom₀tβrκ₀lsdGrolβGoεGpθotosβnsκtκzβrG
₁κnακnζGmoαβG₀nαGpolymβrGκαβntκtyUG 1

193 x₀no−o₀tκnζGssG₀GxβwG—₀yGεorGlκoεoulκnζGzrβvβntκonUG2021SGZSG 0

192
nβvβlopmβntGoεG₀nGsntβζr₀tβαGrκζθG’βrumG’t₀₁κlκtyG®wκttβrκonκ−GzolypβptκαβTl₀sβαGx₀noαruζGwκtθG
lotθGR₀pκαGsntβrn₀lκz₀tκonG₀nαGonαo−βllul₀rGnruζGRβlβ₀sκnζGεorGoεεκ−κβntG“₀rζβtβαGmθβmotθβr₀pyUG
2021SGZaSGX[WX]TX[WY]

0

191 ’p₀tκ₀lGmontrolGoεGxβuron₀lGkαθβsκonGonGnκ₀monαTvκkβGm₀r₁onUG2021SGbSG

190 ’yntθβsκsGoεGlβt₀κnβGmopolymβrGεorG’urε₀−βGwoακεκ−₀tκonGoεGmottonGp₀₁rκ−G₁yGonθ₀n−κnζG
“βmpβr₀turβT’βnsκtκvβG₀nαGkntκTzrotβκnG’pβ−κεκ−Gk₁sorptκonGzβrεorm₀n−βUG2021SGX[SG 0

189 kntκ₀lζ₀lG’ynβrζκstκ−GzolystyrβnβGllβnαβαGwκtθGzolyβtθylβnβGqly−olG₀nαG’κlvβrG’ulε₀ακ₀zκnβGεorG
rβ₀ltθ−₀rβGkpplκ−₀tκonsUG2021SGYWYXSGXTc

188 yrκβntβαGκmmo₁κlκz₀tκonGoεGzβpXcTYU]GonG₀ntκεoulκnζG₁rusθβsGsupprβssβsGtθβGαβvβlopmβntGoεG
’t₀pθylo−o−−usG₀urβusG₁κoεκlmsUG2021SGX_ZSGXW__Wc 0
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187 lκoεoulκnζTRβsκst₀ntGolβ−tro₀−tκvβGzolymβrGmomposκtβsGεorGzrotβκnT“rκζζβrβαGmountβrκonGnβlκvβryUG

186 nβnsκεκ−₀tκonGoεGnκ₀zonκumTl₀sβαGyrζ₀nκ−G“θκnGpκlmG₀sGlκoβlβ−trκ−₀lGsntβrε₀−βUG2021SG 1

185 kGθyαropθo₁κ−G₀ntκεoulκnζGsurε₀−βG−o₀tκnζGonG₁κoprostθβtκ−Gθβ₀rtGv₀lvβsGεorGβnθ₀n−βαG
₀ntκtθrom₁oζβnκ−κtyUG2021SG 1

184 mrκtκ−₀lGκssuβsGκnG−lκnκ−₀lG₀nαG₁κomβακ−₀lG₀pplκ−₀tκonsGoεGsurε₀−βGpl₀smonGrβson₀n−βGsβnsκnζUG2021SG
c]SGZZcT[WX

183 Rβ−βntGkαv₀n−βsGκnG®wκttβrκonκ−GryαroζβlsdGzrβp₀r₀tκonSGzropβrtySG₀nαGlκomβακ−₀lGkpplκ−₀tκonUUG
2022SGbSG 8

182 ynβTstβpGzwκttβrκonκz₀tκonG₀nαGqu₀tβrnκz₀tκonGoεGtθκ−kGznwkowkGl₀yβrGζr₀εtβαGtθrouζθG
su₁surε₀−βTκnκtκ₀tβαGk“RzGεorGro₁ustG₀ntκ₁κoεoulκnζG₀nαG₀ntκ₁₀−tβrκ₀lG−o₀tκnζGonGznw’UUG2021SG_XWSGYZ[TY[] 2

181 “θβGsnεluβn−βGoεG’₀mplβGzrβp₀r₀tκonG“β−θnκquβsGonGklumκnκumGklloyGkkYWY[T“ZG’u₁str₀tβsGεorG
’olTqβlGmo₀tκnζUG2021SGXXSG] 0

180 “θβGsnεluβn−βGoεGkαακnζG₀Gpun−tκon₀lκzβαGpluoro₀lkylG’κl₀nβsGOzpn“o’PGκntoG₀GxovβlG’κlκ−₀Tl₀sβαG
ry₁rκαGmo₀tκnζGonGmorrosκonGzrotβ−tκonGzβrεorm₀n−βGonG₀nGklumκnκumGYWY[TtZGklloyUG2021SGaSG_ 0

179 zrotβκnGz₀ttβrnκnζGonGwκ−rotβxturβαGzolymβrκ−Gx₀noT₁rusθG“βmpl₀tβsGy₁t₀κnβαGlyGx₀nosβ−onαG
pκ₁rβGv₀sβrUUG2022SGβYXWW[][ 0

178 kGlκoεoulκnζGRβsκst₀ntG®wκttβrκonκ−GzolysulεonβGwβm₁r₀nβGzrβp₀rβαG₁yG₀Gnu₀lTl₀tθGzro−βαurβUUG
2022SGXYSG 0

177 lκo₀αθβsκonGonG“βxturβαGsntβrε₀−βsGκnGtθβGrum₀nGyr₀lGm₀vκtyTknGsnG’κtuG’tuαyUUG2022SGYZSG 1

176 lκomκmβtκ−G₀nαGryαropθκlκ−G–κt₀mκnGl]Gkn₀loζousGwβtθ₀−ryl₀mκαβGzolymβrsGzrβvβntG’urε₀−βG
poulκnζUG2022SG[SG]a]T]b] 0

175 ’tr₀tβζκβsG₀pplκβαGtoGmoακεyGstru−turβαG₀nαGsmootθGsurε₀−βsdGkGstβpG−losβrGtoGrβαu−βG₁₀−tβrκ₀lG
₀αθβsκonG₀nαG₁κoεκlmGεorm₀tκonUG2022SG[_SGXWW]_W 7

174 wolβ−ul₀rGsκmul₀tκonsGoεGzwκttβrl₀tκonTκnαu−βαG−onεorm₀tκonG₀nαGαyn₀mκ−sGv₀rκ₀tκonGoεG
ζlu−₀ζonTlκkβGpβptκαβTXG₀nαGκnsulκnUUG2022SG 1

173 ’p₀tκ₀llyG₀rr₀nζβαGβn−₀psul₀tκonGoεGstβmG−βllGspθβroκαsGwκtθκnGθyαroζβlsGεorGtθβGrβζul₀tκonGoεG
spθβroκαGεusκonG₀nαG−βllGmκζr₀tκonUUG2022SG 1

172 zl₀sm₀Gtβ−θnoloζyGκnG₀ntκmκ−ro₁κ₀lGsurε₀−βGβnζκnββrκnζUG2022SGXZXSGWXXXWY 1

171 Rβ−βntG₀αv₀n−βsGoεGzwκttβrκonκ−T₁₀sβαGtopoloζκ−₀lGpolymβrsGεorG₁κomβακ−₀lG₀pplκ−₀tκonsUUG2022SG 2

170 pun−tκon₀lGpolymβrGm₀tβrκ₀lsGεorGmoαβrnGm₀rκnβG₁κoεoulκnζG−ontrolUG2022SGXYaSGXWX]X_ 6
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169 punα₀mβnt₀lsG₀nαGkpplκ−₀tκonsGoεGzolymβrGlrusθβsGκnGkκrUG 7

168 nβtβrmκn₀tκonGoεGnonTεrββzκnζGw₀tβrGκnGακεεβrβntGnonεoulκnζGm₀tβrκ₀lsG₁yGακεεβrβntκ₀lGs−₀nnκnζG
−₀lorκmβtryUUG2022SGXTX[ 0

167 Rβsβ₀r−θG₀αv₀n−βsGonGsurε₀−βGpl₀smonGrβson₀n−βG₁κosβnsorsUUG2021SG 12

166 moorακn₀tκonTnrκvβnG’urε₀−βG®wκttβr₀tκonGεorGkntκ₁₀−tβrκ₀lG₀nαGkntκεoζGkpplκ−₀tκonsUUG2022SG 2

165 poulκnζGzrβvβntκonGκnGzolymβrκ−Gwβm₁r₀nβsG₁yGR₀ακ₀tκonGsnαu−βαGqr₀εtGmopolymβrκz₀tκonUUG2022SG
X[SG 3

164 Rβ−βntGnβvβlopmβntsGκnGxκtrκ−GyxκαβGnonorsG₀nαGnβlκvβryGεorGkntκmκ−ro₁κ₀lG₀nαGkntκTlκoεκlmG
kpplκ−₀tκonsUUG2022SGYaSG 2

163 on−₀psul₀tκonGoεGmommβns₀lG’kκnGl₀−tβrκ₀GwκtθκnGwβm₁r₀nβTκnTqβlGz₀t−θβsUGYXWYY_X 0

162 ’urε₀−βGzwκttβrκonκz₀tκonGoεGθβmoακ₀lysκsmβm₁r₀nβsεorGθβmo−omp₀tκ₁κlκtyGβnθ₀n−βmβntG₀nαG
protβκnTmβακ₀tβαG₀ntκT₀αθβsκondGkG−rκtκ−₀lGrβvκβwUG2022SGZSGXWWWY_ 1

161 ®wκttβrκonκ−GpolymβrGβlβ−tropl₀tκnζGε₀−κlκt₀tβsGtθβGprβp₀r₀tκonGoεGβlβ−troαβGsurε₀−βGεorG₁κosβnsκnζUG
2021SGβYXWabcY 3

160 kmκnoG₀−καTmβακ₀tβαGnβζ₀tκvβlyG−θ₀rζβαGsurε₀−βGκmprovβG₀ntκεoulκnζG₀nαGtrκ₁oloζκ−₀lG
−θ₀r₀−tβrκstκ−sGεorGmβακ−₀lG₀pplκ−₀tκonsUUG2022SGYXXSGXXYZX[ 0

159 nyn₀mκ−₀llyG₀−tu₀tκnζGn₀nospκkβG−omposκtβsG₀sG₀G₁κoκnspκrβαG₀ntκ₁κoεκlmGm₀tβrκ₀lUG2022SGYYWSGXWcY_a 1

158 kntκT₁κoεoulκnζGεun−tκon₀lGsurε₀−βsGεorGm₀rκnβG₀qu₀−ulturβUG2022SG_ZcSGXYbZXZ

157 ’upβrθyαropθκlκ−Gθyαroxy₀p₀tκtβVθyαroxypropyltrκmβtθylG₀mmonκumG−θlorκαβG−θκtos₀nG−omposκtβG
−o₀tκnζGεorGβnθ₀n−κnζGtθβG₀ntκ₁₀−tβrκ₀lG₀nαG−orrosκonGrβsκst₀n−βGoεGm₀ζnβsκumG₀lloyUG2022SGX_]SGXW_a[] 2

156 momp₀rκsonGoεGκntβr₀−tκonGp₀ttβrnsGoεG₀Gtrκ₁lo−kG−opolymβrGmκ−βllβGwκtθGzwκttβrκonκ−GvsUG−₀tκonκ−G
surε₀−t₀ntdGknGβx−κtβαTst₀tβGprotonGtr₀nsεβrGαyn₀mκ−sGκnvβstκζ₀tκonUG2022SG_[WSGXYbZYa 0

155 kGlowTεoulκnζSGsβlεT₀ssβm₁lβαSGζr₀εtG−oTpolymβrG₀nαG−ov₀lβntGsurε₀−βG−o₀tκnζGεorG−ontrollβαG
κmmo₁κlκz₀tκonGoεG₁κoloζκ−₀llyG₀−tκvβGmoκβtκβsUG2022SG]b[SGX]Y]Y]

154 w₀−θκnβGvβ₀rnκnζG₀tGtθβGsntβrε₀−βGoεGzolymβrG’−κβn−βG₀nαGlκoloζydGrowGp₀rGm₀nG—βGqoiUG2022SG 1

153 nop₀mκnβGkssκstβαG’βlεTmlβ₀nκnζSGkntκεoulκnζSG₀nαGkntκ₁₀−tβrκ₀lGmo₀tκnζGnyn₀mκ−Gmov₀lβntG
sntβr₀−tκonsUUG2022SG 2

152 p₀−κlβGzwκttβrκonκz₀tκonGoεGpolyvκnylκαβnβGεluorκαβGmκ−roεκltr₀tκonGmβm₁r₀nβsGεorG₁κoεoulκnζG
mκtκζ₀tκonUG2022SG_[bSGXYWZ[b 0
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151 lκoεoulκnζGOm₀−roTεoulκnζPGκnGsβ₀w₀tβrGκnt₀kβGsystβmsUG2022SG]_]T]ba

150 ®wκttβrκonTmoακεκβαGmβm₁r₀nβsGεorGw₀tβrGrβ−l₀m₀tκonUG2022SGZ[cTZbc

149 monεκnβαGkαsorptκonGwκtθκnGx₀nop₀ttβrnsG₀sGqβnβrκ−Gwβ₀nsGtoGnrκvβGrκζθGkαsorptκonGoεεκ−κβn−κβsG
onGkεεκnκtyG’βnsorsUG

148 kntκ₁₀−tβrκ₀lG’urε₀−βGwoακεκ−₀tκonGtoGzrβvβntGlκoεκlmGporm₀tκonGonGzolymβrκ−Glκom₀tβrκ₀lsUG2022SG[Y]T[]]

147 mrκtκ−₀lG’urε₀−βGnβnsκtyGoεG®wκttβrκonκ−GzolymβrGmθ₀κnsGkεεβ−tGkntκεoulκnζGzropβrtκβsUG

146 x₀no−βllulosβGεorG’ust₀κn₀₁lβG—₀tβrGzurκεκ−₀tκonUUG2022SG 6

145 zl₀sm₀T−ontrollβαGsurε₀−βGwβtt₀₁κlκtydGrβ−βntG₀αv₀n−βsG₀nαGεuturβG₀pplκ−₀tκonsUGXTZb 0

144 mθ₀r₀−tβrκsκnζGtθβG₁κosβnsκnζGκntβrε₀−βUG2022SGZZca]c 1

143 kntκεoulκnζGz–mGm₀tθβtβrsG₁yGq₀mm₀GR₀ακ₀tκonTsnαu−βαG®wκttβrκonκ−GzolymβrGqr₀εtκnζUUG2022SGX[SG 0

142 zolymβrTwoακεκβαGvκposomβsGεorGnruζGnβlκvβrydGpromGpunα₀mβnt₀lsGtoGkpplκ−₀tκonsUUG2022SGX[SG 5

141 mom₁κn₀torκ₀lGzoly₀−ryl₀mκαβGryαroζβlsGεorGzrβvβntκnζGlκoεoulκnζGonGsmpl₀nt₀₁lβGlκosβnsorsUUG
2022SGβYXWca_[ 5

140 ’olκαGmultκεun−tκon₀lGζr₀nul₀rG₁κoκnkGεorG−onstru−tκnζG−θonαroκαG₁₀sκnζGonGstβmG−βllGspθβroκαsG₀nαG
−θonαro−ytβsUUG2022SG 1

139 kntκTεoulκnζGpolymβrκ−Gmβm₁r₀nβGκonTsβlβ−tκvβGβlβ−troαβsUG2022SGX]WSGXX_]aY 0

138 sntβllκζβntGstβrκlκz₀₁lβGsβlεT−lβ₀nκnζGmβm₁r₀nβsGtrκζζβrβαG₁yGsust₀κn₀₁lβG−ountβrκonTκnαu−βαG
₁₀−tβrκ₀GkκllκnζVrβlβ₀sκnζGpro−βαurβUG2022SG[[WSGXZ]acb 0

137 smprβssκvβGstrκαβsGκnG₀ntκ₁₀−tβrκ₀lGpβrεorm₀n−βG₀mβlκor₀tκonGoεG“κT₁₀sβαGκmpl₀ntsGvκ₀Gpl₀sm₀G
βlβ−trolytκ−Goxκα₀tκonGOzoyPdGkGrβvκβwGoεGtθβGrβ−βntG₀αv₀n−βmβntsUG2022SG[[XSGXZ_WWZ 1

136 nβvβlopmβntGoεGkntκ₁₀−tβrκ₀lG₀nαGkntκεoulκnζGsnnov₀tκvβG₀nαGo−oT’ust₀κn₀₁lβG’olTqβlGl₀sβαG
w₀tβrκ₀lsdGpromGw₀rκnβGkrβ₀sGzrotβ−tκonGtoGrβ₀ltθ−₀rβGkpplκ−₀tκonsUUG2021SGbSG 1

135 kntκTlκoεoulκnζGzolymβrsGwκtθG’pβ−κ₀lG’urε₀−βG—βtt₀₁κlκtyGεorGlκomβακ−₀lGkpplκ−₀tκonsUUG2021SGcSGbWaZ]a 4

134 zolyGOxTvκnylpyrrolκαonβPGmoακεκ−₀tκonGmκtκζ₀tβsGpl₀sm₀GprotβκnG−oron₀Gεorm₀tκonGonG
pθospθomoly₁α₀tβT₁₀sβαGn₀nop₀rtκ−lβsUUG2021SGXcSG[[] 0
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133 mθ₀r₀−tβrκz₀tκonG₀nαG“rβ₀tmβntG“β−θnoloζκβsGkpplκβαGεorGzroαu−βαG—₀tβrGκnG†₀t₀rUG2021SGXZSGZ]aZ 3

132 ’urε₀−βGzoqyl₀tκonGvκ₀G”ltr₀sonκ−G’pr₀yGnβposκtκonGεorGtθβGlκoεoulκnζGwκtκζ₀tκonGoεGlκomβακ−₀lG
sntβrε₀−βsUUG2021SG 0

131 momp₀rκsonGoεG−₀r₁oxy₁βt₀κnβGwκtθGsulεo₁βt₀κnβGpoly₀sp₀rt₀mκαβsdGxonεoulκnζGpropβrtκβsSG
θyαropθκlκ−κtySG−ytotoxκ−κtyG₀nαGmoαβlGn₀noζβl₀tκonGκnG₀nGκnvβrsβGmκnκβmulsκonUG2022SGXZcSG]YWcc 0

130 mθ₀ptβrG]UGkntκεoulκnζG’urε₀−βGmθβmκstrκβsGtoGwκnκmκzβG’κζn₀lGsntβrεβrβn−βGεromGlκoloζκ−₀lGw₀trκ−βsG
κnGlκosβnsorG“β−θnoloζyUGXb[TY_]

129 mθ₀ptβrG_UGzrβvβntκonGoεGnβlβtβrκousGlκoεluκαâ��’urε₀−βGsntβr₀−tκonsGκnGnβtβ−tκonG₀nαGwβακ−₀lG
nβvκ−βsdGkGvookGκntoGtθβGputurβUGY__TYbW

128 n₀t₀_’θββt_XUznpUG2018SG

127 n₀t₀_’θββt_XUpαεUG2020SG

126 sm₀ζβ_XUtκεUG2020SG

125 sm₀ζβ_YUtκεUG2020SG

124 sm₀ζβ_ZUtκεεUG2020SG

123 sm₀ζβ_[UtκεUG2020SG

122 zulmon₀ryGnβlκvβryGx₀nomβακ−κnβsG“ow₀rαsGmκr−umvβntκnζGzθysκoloζκ−₀lGl₀rrκβrsdG’tr₀tβζκβsG₀nαG
mθ₀r₀−tβrκz₀tκonGkppro₀−θβsUUG2022SGXX[ZWc 0

121 lκorβ−oζnκtκonGkntκεoulκnζGmo₀tκnζsGκnGmomplβxGlκoloζκ−₀lGpluκαsdGkGRβvκβwGoεGpun−tκon₀lκz₀tκonG
kspβ−tsUG 0

120 kαv₀n−βmβntsG₀nαGwoακεκ−₀tκonsGtoGzolyακmβtθylsκlox₀nβGpoulGRβlβ₀sβGkntκεoulκnζGmo₀tκnζsUG2022SG[_aT]XX

119 nrx“sG₀ssκmκl₀tβαG“z”VzoqGmβm₁r₀nβG₀GnβwG−om₁κn₀tκonGεorGβv₀lu₀tκonGoεGκnTvκtroG
₁looαT−o₀ζul₀tκonUGXTXY 0

118 ’urε₀−βG₀nαGsntβrε₀−βGonζκnββrκnζGoεGzolymβrGwβm₁r₀nβsdG—θβrβG—βGkrβG₀nαG—θβrβGtoGqoUG2022SG
]]SGZZ_ZTZZbZ 3

117 ’tru−turβsSGpropβrtκβsSG₀nαG₀pplκ−₀tκonsGoεGzwκttβrκonκ−GpolymβrsUG2022SG 0

116 snvβstκζ₀tκonGoεGxT’u₁stκtutβαGworpθolκnβG’tru−turβsGκnG₀nGkmpθκpθκlκ−Gznw’Tl₀sβαGkntκεoulκnζG
₀nαGpoulκnζTRβlβ₀sβGmo₀tκnζUUG2022SG 1
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115 xβutr₀lGpolypθospθo−θolκnβTmoακεκβαGlκposomβsG₀sG₁ounα₀ryGsupβrlu₁rκ−₀ntsUG2022SGXYcYXb 0

114 xβ₀rTsnεr₀rβαGvκζθtTRβmotβGvo−₀lκzβαGnruζGnβlκvβryG’ystβmsGl₀sβαGonG®wκttβrκonκ−GzolymβrG
x₀noεκ₁βrsGεorGmom₁κn₀tκonG“θβr₀pyUUG2022SGX[SG 1

113 ®wκttβrκonκ−GkmκnoGk−καTnβrκvβαGzoly₀−ryl₀tβsG₀sG’m₀rtGw₀tβrκ₀lsGoxθκ₁κtκnζGmβllul₀rG’pβ−κεκ−κtyG₀nαG
“θβr₀pβutκ−Gk−tκvκtyUUG2022SG 0

112 rκζθlyG’pβ−κεκ−GzrotβκnGsαβntκεκ−₀tκonG₁yGsmmunoprβ−κpκt₀tκonTw₀ssG’pβ−tromβtryG”sκnζGkntκεoulκnζG
wκ−ro₁β₀αsUUG2022SG

111 kGnovβlGmβtθoαGtoGκmmo₁κlκzβGzwκttβrκonκ−G−opolymβrsGontoGz–npGθollowGεκ₁βrGmβm₁r₀nβGsurε₀−βG
toGo₁t₀κnG₀ntκεoulκnζGmβm₁r₀nβsUG2022SGXYW]cY 1

110 wolβ−ul₀rGnyn₀mκ−sG’tuαyGonGzropβrtκβsGoεGryαr₀tκonGv₀yβrsG₀₁ovβGzolymβrGkntκεoulκnζG
wβm₁r₀nβsUG2022SGYaSGZWa[ 0

109 kG’oεtG®wκttβrκonκ−GryαroζβlG₀sGzotβntκ₀lGmo₀tκnζGonG₀GzolyκmκαβG’urε₀−βGtoGRβαu−βGporβκζnGloαyG
Rβ₀−tκonGtoGsntr₀nβur₀lGolβ−troαβsUG2022SGYaSGZXY_ 1

108 kntκεoulκnζGzwκttβrκonκ−GpolyT˛†TpβptκαβsUG2022SGYaSGXWX]XX 1

107 RolβsGoεGκntβrε₀−κ₀lGw₀tβrGst₀tβsGonG₀αv₀n−βαG₁κomβακ−₀lGm₀tβrκ₀lGαβsκζnUUG2022SGXb_SGXX[ZXW 1

106 monεκnβαG₀αsorptκonGwκtθκnGn₀nop₀ttβrnsG₀sGζβnβrκ−Gmβ₀nsGtoGαrκvβGθκζθG₀αsorptκonGβεεκ−κβn−κβsGonG
₀εεκnκtyGsβnsorsUG2022SGZ__SGXZXc[] 0

105 mrκtκ−₀lGsurε₀−βGαβnsκtyGoεGzwκttβrκonκ−GpolymβrG−θ₀κnsG₀εεβ−tG₀ntκεoulκnζGpropβrtκβsUG2022SGX]Z_]Y

104 –₀s−ul₀tur₀lGryαroζβlGmom₁κnβαGwκtθGzrussκ₀nGlluβGεorG’ol₀rTnrκvβnG–₀porGqβnβr₀tκonUG 2

103 moorακn₀tκonTαrκvβnG₀ntκεoulκnζGspr₀yG−o₀tκnζGusκnζG₀Gsulε₀tβαGpolys₀−−θ₀rκαβGpu−oκα₀nUG2022SGX_cSGXW_cX_ 1

102 zotβntκ₀lGkpplκ−₀tκonGoεGzl₀ntTl₀sβαGnβrκv₀tκvβsG₀sGqrββnGmomponβntsGκnGpun−tκon₀lGmo₀tκnζsdGkG
rβvκβwUG2022SGXWWWca 0

101 ®κn−T−oorακn₀tβαGzolyαop₀mκnβG’urε₀−βGwκtθGx₀nostru−turβG₀nαG’upβrθyαropθκlκ−κtyGεorG
kntκT₁κoεoulκnζG₀nαGkntκ₁₀−tβrκ₀UG 0

100 yrζ₀nκ−Vpolymβrκ−G₀ntκ₁κoεκlmG−o₀tκnζsGεorGsurε₀−βGmoακεκ−₀tκonGoεGmβακ−₀lGαβvκ−βsUGXT[Y

99 snvβstκζ₀tκonGoεGθβp₀rκnTlo₀αβαGpolyOβtθylβnβGζly−olPT₁₀sβαGθyαroζβlsG₀sG₀ntκTtθrom₁oζβnκ−G
surε₀−βG−o₀tκnζsGεorGβxtr₀−orporβ₀lGmβm₁r₀nβGoxyζβn₀tκonUG 1

98 “yr₀mκnβTβnθ₀n−βαGzwκttβrκonGθy₀luron₀nGθyαroζβlG−o₀tκnζGεorG₀ntκTεoulκnζG₀nαG₀ntκTtθrom₁osκsUG 1
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97 ’κzβGoεεβ−tGoεG®wκttβrκonκ−GzβptκαβTl₀sβαGx₀nos−₀lβGwκ−βllβsGonGm₀n−βrG“θβr₀pyUG 0

96 nβsκζnsGoεGzwκttβrκonκ−GpolymβrsUG2022SGYcSG 2

95 onζκnββrκnζGstβrκlκz₀tκonTrβsκst₀ntG₀nαGεoulκnζTrβsκst₀ntGporousGmβm₁r₀nβsG₁yGtθβGv₀porTκnαu−βαG
pθ₀sβGsβp₀r₀tκonGpro−βssGusκnζG₀Gsulεo₁βt₀κnβGmβtθ₀−ryl₀mκαβG₀mpθκpθκlκ−Gαβrκv₀tκvβUG2022SG_]bSGXYWa_W 0

94 snTsκtuGεorm₀tκonGoεGβpoxyGαβrκvβαGpolyβtθylβnβGζly−olG−rosslκnkκnζGnβtworkGonGpoly₀mκαβG
n₀noεκltr₀tκonGmβm₁r₀nβGwκtθGβnθ₀n−βαG₀ntκεoulκnζGpβrεorm₀n−βUG2022SG_]bSGXYWaXZ 0

93 wκ−roζβlsTonTm₀−roζβldGkGsκmplβG−ytopθκlκ−Gsurε₀−βGm₀kβovβrGoεGsoεtG₀ζ₀rosβGsu₁str₀tβsUG2022SGaSGXWWW]_

92 mβllTrβpβllβntGpoly₀mpθolytβGεorG−onεorm₀lG−o₀tκnζGonGmκ−rostru−turβsUG2022SGXYSG

91 kntκεoulκnζG’urε₀−βGmo₀tκnζsGεromG’βlεTkssβm₁lβαG®wκttβrκonκ−Gkr₀mκαGkmpθκpθκlβGx₀norκ₁₁onsUGYYWWZXX

90 “umorTksso−κ₀tβαGonzymβTk−tκv₀t₀₁lβG’pθβrκ−₀lGxu−lβκ−Gk−καsUG 3

89 onθ₀n−βαGsntβrε₀−κ₀lGkεεκnκtyGoεGtθβG’upβr−₀p₀−κtorGolβ−troαβGwκtθG₀GryαroζβlGolβ−trolytβG₁yG₀G
zrβ₀αsor₁βαGzolyzwκttβrκonGv₀yβrUG2022SGZbSGb_X[Tb_YY

88 olβ−trκ−TpκβlαTwβακ₀tβαGsnT’βnsorGklκζnmβntGoεGkntκ₁oαyâ��sGyrκβnt₀tκonGtoGonθ₀n−βGtθβG
kntκ₁oαyâ��kntκζβnGlκnακnζGεorG”ltr₀θκζθG’βnsκtκvκtyG’βnsorsUG2022SGYYSG_]ZaT_][[

87 wβm₁r₀nβGsurε₀−βGzwκttβrκonκz₀tκonGεorG₀nGβεεκ−κβntGmκ−ro₀lζ₀lGθ₀rvβstκnζdGkGrβvκβwUG2022SG__SGXWYaca 0

86 nβlκvβryGoεG₁κo₀−tκvβG₀l₁umκnGεromGmultκTεun−tκon₀lGpoly₀mpθolytβGθyαroζβlsUG2022SGXZcSG 0

85 —₀tβrG₀sGtθβGoεtβnGnβζlβ−tβαGmβακumG₀tGtθβGκntβrε₀−βG₁βtwββnGm₀tβrκ₀lsG₀nαG₁κoloζyUG2022SGXZSG 0

84 wultκεun−tκon₀lGsurε₀−βG−o₀tκnζGusκnζG−θκtos₀nG₀nαGκtsG−θβmκ−₀lGεun−tκon₀lκz₀tκonUG

83 vowTpoulκnζGqolαGx₀noroαG“θβr₀nostκ−GkζβntsGon₀₁lβαG₁yG₀G’ulεoxκαβGzolymβrGmo₀tκnζUG

82 pun−tκon₀lκzβαG’βlεTkssβm₁lβαGwonol₀yβrsdG–βrs₀tκlβG’tr₀tβζκβsGtoGmom₁₀tGl₀−tβrκ₀lGlκoεκlmG
porm₀tκonUG2022SGX[SGX_XZ 0

81 zroζrβssG₀nαGprospβ−tsGoεGmoακεκβαGst₀r−θT₁₀sβαG−₀rrκβrsGκnG₀ntκ−₀n−βrGαruζGαβlκvβryUG2022SGZ[cSG__YT_ab 0

80 ’κlκ−onβGlowGsurε₀−βGβnβrζyG₀ntκεoulκnζG−o₀tκnζGmoακεκβαG₁yGzwκttβrκonκ−GsκαβG−θ₀κnsGwκtθGstronζG
su₁str₀tβG₀αθβsκonUG2022SGXacSGXXX]Yc 0
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79 ryαr₀tκonG₀nαG₀ntκ₁κoεoulκnζGoεG“wkyTαβrκvβαGzwκttβrκonκ−GpolymβrsGsurε₀−βsGstuακβαGwκtθG
₀tomκstκ−Gmolβ−ul₀rGαyn₀mκ−sGsκmul₀tκonsUG2022SG_]ZSGXYcc[Z 1

78 mur−umκnTl₀sβαG”nκvβrs₀lGqr₀εtκnζGoεGzolyOyoqwkPGlrusθβsG₀nαG“θβκrGkntκ₁₀−tβrκ₀lGkpplκ−₀tκonsUGYYWWZXW 0

77 smmo₁κlκz₀tκonGoεG“κyYGn₀nop₀rtκ−lβsGonGzo’Gsu₁str₀tβGvκ₀Gαop₀mκnβG₀nαGpolyGOvκnylG₀l−oθolPGεorG
lonζTtβrmGoκlVw₀tβrGpurκεκ−₀tκonUG2022SGX__SG_]_T__b 1

76 wolβ−ul₀rGαyn₀mκ−sGstuαyGoεGtθβGκntβr₀−tκonsG₁βtwββnG₀Gθyαropθκlκ−GpolymβrG₁rusθGonGζr₀pθβnβG
₀nαG₀mκnoG₀−καGsκαβG−θ₀κnG₀n₀loζuβsGκnGw₀tβrUG2022SGY[SGYYbaaTYYbbb 0

75 zolymβrsGsθowκnζGκntrκnsκ−G₀ntκmκ−ro₁κ₀lG₀−tκvκtyUG 8

74 p₀₁rκ−₀tκonG₀nαGmθ₀r₀−tβrκz₀tκonGoεG®wκttβrκonκ−Gmo₀tκnζsGwκtθGkntκToκlG₀nαGkntκT₁κoεoulκnζG
k−tκvκtκβsUG2022SG_XSGbY]Tb[Z 0

73 lκoTκnspκrβαGspβ−κ₀lGwβtt₀₁κlκtyGκnGor₀lG₀ntκ₁₀−tβrκ₀lG₀pplκ−₀tκonsUGXWSG 1

72 xovβlGsmmunopro₁βGl₀sβαGonGwypTbXbG’ynβrζκzκnζGwκtθG₀nGkntκεoulκnζG’βnsκnζGsntβrε₀−βGtoG
smprovβGsmmunosβnsorsUG2022SGXWSGXYW[XTXYW[a 0

71 kpt₀mβrTwoακεκβαGx₀noθyαroζβlGwκ−ro₀rr₀ysGεorGlκosβlβ−tκvβGm₀n−βrGmβllGsmmo₁κlκz₀tκonUGYYWaYaW 1

70 kntκεoulκnζG₀nαGkntκ₁₀−tβrκ₀lG’urε₀−βsGqr₀εtβαGwκtθG’ulεurTmont₀κnκnζGmopolymβrsUG2022SGX[SG[X[WWT[X[XX 0

69 rβmo−omp₀tκ₁κlκtyG−θ₀llβnζβGoεGmβm₁r₀nβGoxyζβn₀torGεorG₀rtκεκ−κ₀lGlunζGtβ−θnoloζyUG2022SG 0

68 ox₀mκn₀tκonGoεGwκ−ro−ystκnGkαsorptκonG₁yGtθβG“ypβGoεGzl₀stκ−Gw₀tβrκ₀lsG”sβαGαurκnζGtθβGzro−βαurβG
oεGwκ−ro−ystκnGkn₀lysκsUG2022SGX[SG_Y] 0

67 momp₀r₀tκvβGstuαyGoεGzoqG₀nαGzoqyl₀tβαGαβnαrκmβrsGκnGtθβκrGβutβ−tκ−GmκxturβsGwκtθGw₀tβrG
₀n₀lyzβαGusκnζG Tr₀yGακεεr₀−tκonG₀nαGκnεr₀rβαGspβ−tros−opyUG 0

66 l₀−tβrκopθo₁κ−G®wκttβrκonκ−Vnop₀mκnβGmo₀tκnζsGεorGwβακ−₀lGol₀stomβrsUGYYWXX]Y 0

65 “θβrmorβsponsκvβGzolymβrGlrusθβsGεorG’wκt−θ₀₁lβGzrotβκnGkαsorptκonGvκ₀Gnop₀mκnβTkssκstβαG
qr₀εtκnζT“oG’tr₀tβζyUGYYWXXcb 0

64 mβllTαβrκvβαG–βsκ−lβsGεorGtθβGx₀nop₀rtκ−lβsâ��Gmo₀tκnζdGlκomκmβtκ−Gkppro₀−θβsGεorGonθ₀n−βαGllooαG
mκr−ul₀tκonG₀nαGm₀n−βrG“θβr₀pyUGYYWXYX[ 0

63 â��luκltGtoGv₀stâ��dGzl₀ntT₁₀sβαGo−oTεrκβnαlyGnur₀₁lβGkntκ₁₀−tβrκ₀lGmo₀tκnζsUG2022SGX[SG[Z_bXT[Z_bc 0

62 kntκ₁₀−tβrκ₀lGkαθβsκonG’tr₀tβζyGεorGnβnt₀lG“κt₀nκumGsmpl₀ntG’urε₀−βsdGpromGwβ−θ₀nκsmsGtoG
kpplκ−₀tκonUG2022SGXZSGX_c 2
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61 ®wκttβrκonκ−Glκom₀tβrκ₀lsUG 6

60 nβsκζnκnζGnonTtβxturβαSG₀llTsolκαSGslκppβryGθyαropθκlκ−Gsurε₀−βsUG2022SG 1

59 ’urε₀−βGmoακεκ−₀tκonGoεGporousGpolyvκnylκαβnβGεluorκαβGθollowGεκ₁βrGmβm₁r₀nβG₁yGsulεon₀tβαG
polyOβtθβrGβtθβrGkβtonβPG−o₀tκnζGεorGmβm₁r₀nβGακstκll₀tκonGoεGoκlyGw₀stβw₀tβrUG 0

58 pyGmβm₁r₀nβGε₀₁rκ−₀tβαG₁yGl₀yβrT₁yTl₀yβrGκntβrε₀−κ₀lGpolymβrκs₀tκonG₀nαGζr₀εtβαGsulεon₀mκαβG
ζroupGεorGκmprovκnζG−θlorκnβGrβsκst₀n−βG₀nαGw₀tβrGpβrmβ₀₁κlκtyUG2022SG__ZSGXYXW[Y 0

57 zolyβlβ−trolytβT₁₀sβαGn₀noεκltr₀tκonGmβm₁r₀nβsGwκtθGβx−βptκon₀lGpβrεorm₀n−βGκnGwζYRVvκRG
sβp₀r₀tκonGκnG₀GwκαβGr₀nζβGoεGsolutκonG−onακtκonsUG2022SG__ZSGXYXWYa 1

56 lκoκnspκrβαGkntκεoulκnζG₀nαGkntκ₁₀−tβrκ₀lGzolymβrGmo₀tκnζGwκtθGsntrκnsκ−G’βlεTθβ₀lκnζGzropβrtyUG 1

55 ’upβrsonκ−₀llyGspr₀yβαG−oppβrGoxκαβGtκt₀nκ₀Gn₀nowκrβsGεorG₀ntκ₁₀−tβrκ₀lG₀−tκvκtκβsG₀nαGw₀tβrG
purκεκ−₀tκonUG2022SGX]]]XZ 0

54 “θκolTl₀sβαGzro₁βGvκnkβrGwκtθGkntκεoulκnζGzropβrtκβsGεorGkpt₀sβnsorGnβvβlopmβntUG2022SGXWSG[Z] 0

53 ’βlεTkssβm₁lβαGwonol₀yβrGmo₀tκnζsGonGqolαG₀nαG’κlκ−₀G’urε₀−βsGεorGkntκεoulκnζGkpplκ−₀tκonsdGkG
RβvκβwUG2022SGXYSGX[_Y 2

52 ryαroζβlGκntβrε₀−βsGεorGmβrζκnζGθum₀nsG₀nαGm₀−θκnβsUG 11

51 ’tru−tur₀lGαβsκζnGoεGtθβGβlβ−trospunGn₀noεκ₁rousGmβm₁r₀nβGεorGmβm₁r₀nβGακstκll₀tκonG₀pplκ−₀tκondG
₀GrβvκβwUG 0

50 ’urε₀−βGz₀ssκv₀tκonGwκtθG₀Gzβrεluoro₀lk₀nβGlrusθGsmprovβsGtθβGzrβ−κsκonGoεG’κnζlβTwolβ−ulβG
wβ₀surβmβntsUG 0

49 “θβGoεεβ−tGoεGzolys₀−−θ₀rκαβsGonGzrβvβntκnζGzrotβκnsG₀nαGmθolβstβrolGεromGlβκnζGkαsor₁βαGonGtθβG
’urε₀−βGoεGyrtθokβr₀toloζyGvβnsβsUG2022SGX[SG[][Y 0

48 nκstκn−tGkntκεoulκnζGwβ−θ₀nκsmsGonGnκεεβrβntGmθ₀κnGnβnsκtκβsGoεG®wκttβrκonκ−GzolymβrsUG2022SGYaSGaZc[ 0

47 “βtθβrκnζGzwκttβrκonκ−GpolymβrG−o₀tκnζsGtoGmβακ₀tβαGζlu−osβG₁κosβnsorGβnzymβGβlβ−troαβsG−₀nG
αβ−rβ₀sβGsβnsorGεorβκζnG₁oαyGrβsponsβGyβtGrβt₀κnGsβnsorGsβnsκtκvκtyGtoGζlu−osβUG2023SGYXcSGXX[bX] 0

46 lκo₀αθβsκonG₀nαG₁κoεoulκnζG₀tGsolκαTlκquκαGκntβrε₀−βUG2023SG 0

45 ’urε₀−βGmoακεκ−₀tκonGoεGζl₀ssT₁ottomGc_Tmκ−rowβllGpl₀tβsGtoGβnθ₀n−βGovs’kGpβrεorm₀n−βsUG2023SG
_XWSGX]]_WZ 0

44 –κn−ulκnGtr₀nsmκtsGθκζθTlβvβlGκntβζrκnGtβnsκonsGwθκ−θG₀rβGακspβns₀₁lβGεorGεo−₀lG₀αθβsκonGεorm₀tκonUG
2022SG 0
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43 os−θβrκ−θκ₀G−olκGlκoεκlmGporm₀tκonSGwotκonG₀nαGzrotβκnGz₀ttβrnsGonGry₀luronκ−Gk−καG₀nαG
zolyακmβtθylsκlox₀nβGnβpβnαGonG’urε₀−βG’tκεεnβssUG2022SGXZSGYZa 0

42 o–kv”k“syxGkxnGmywzkRs’yxGypG“roGkx“swsmRylskvGkxnGmY“y“y smGkm“s–s“so’GypG’ywoG
kwsxyGkmsnGwo“rYvGo’“oR’UG 0

41 zolyOox₀nor₁ornβnβPT₁₀sβαGzolyzwκttβrκonsGwκtθG’ystβm₀tκ−₀llyGsn−rβ₀sκnζGryαropθo₁κ−κtydG
’yntθβsκsSGzθysκ−₀lGmθ₀r₀−tβrκz₀tκonG₀nαGlκoloζκ−₀lGzropβrtκβsUGYYWWZZ[ 0

40 w₀nκpul₀tκnζGtθβGακstrκ₁utκonGoεGsurε₀−βG−θ₀rζβGoεGzony“Gtow₀rαGzwκttβrκonTlκkβG₀ntκεoulκnζG
propβrtκβsUG2022SGY_YSGXY]]Wa 0

39 oεεβ−tGoεG’β−onα₀ryG’tru−turβsGonGtθβGkαsorptκonGoεGzβptκαβsGontoGryαropθo₁κ−G’olκαG’urε₀−βsG
Rβvβ₀lβαG₁yG’kvnsT“ypG₀nαGwnG’κmul₀tκonsUG 0

38 kmpθκpθκlκ−GmopolymβrG“θκnGpκlmsGwκtθG’θortGpluoro₀lkylG’καβGmθ₀κnsGεorGkntκ₁κoεκlmGzropβrtκβsG₀tG
tθβG’olκαâ��vκquκαâ��kκrGsntβrε₀−βUG 0

37 kntκT₀αθβsκvβG₁κorβsor₁₀₁lβGβl₀stomβrT−o₀tβαG−omposκtβGθβrnκ₀GmβsθGtθ₀tGrβαu−βGκntr₀pβrκtonβ₀lG
₀αθβsκonsUG2023SGYcYSGXYXc[W 0

36 RβvκβwGoεGtθβGunt₀ppβαGpotβntκ₀lsGoεG₀ntκmκ−ro₁κ₀lGm₀tβrκ₀lsGκnGtθβG−onstru−tκonGsβ−torUG2023SGXZZSGXWXW_] 1

35 k−θκβvβmβntsGκnGwβsoporousGlκo₀−tκvβGql₀ssβsGεorGlκomβακ−₀lGkpplκ−₀tκonsUG2022SGX[SGY_Z_ 0

34 kntκεoulκnζGζr₀pθβnβGoxκαβGmβm₁r₀nβsGεorGoκlTw₀tβrGsβp₀r₀tκonGvκ₀Gθyαropθo₁κ−G−θ₀κnGβnζκnββrκnζUG
2022SGXZSG 1

33 poulκnζGRβsκst₀n−βG₀nαGRβlβ₀sβGzropβrtκβsGoεGzolyOsulεo₁βt₀κnβPGlrusθβsGwκtθG–₀ryκnζGklkylGmθ₀κnG
’p₀−βrGvβnζtθsG₀nαGwolβ−ul₀rG—βκζθtsUG 0

32 ”ltr₀sm₀llGmuZOzy[PYGx₀nop₀rtκ−lβsGRβκnεor−βαGryαroζβlGwβm₁r₀nβGεorG’upβrT₀ntκεoulκnζG
yκlV—₀tβrGomulsκonG’βp₀r₀tκonUG 0

31 lκopolymβrTl₀sβαGllβnαsUG2023SGXTYc 0

30 zβrεorm₀n−βGoεG₀GryαroζβlGmo₀tβαGxκtκnolGwκtθGylκζonu−lβotκαβTwoακεκβαGx₀nop₀rtκ−lβsG—κtθκnG
“ur₁ulβntGmonακtκonsGoεGllooαTmont₀−tκnζGnβvκ−βsUG 0

29 kGqrββnG’t₀₁lβGkntκεoulκnζGzoqyl₀tβαGz–npGwβm₁r₀nβGzrβp₀rβαG₁yG–₀porTsnαu−βαGzθ₀sβG
’βp₀r₀tκonUG2022SGXYSGXYaa 0

28 wκtκζ₀tκonGoεGmβllul₀rG₀nαGl₀−tβrκ₀lGkαθβsκonGonGv₀sβrGwoακεκβαGzolyGOYTwβtθ₀−ryloyloxyβtθylG
zθospθoryl−θolκnβPVzolyακmβtθylsκlox₀nβG’urε₀−βUG2023SGXZSG_[ 1

27 Rβ−βntGkαv₀n−βsGonGtθβGp₀₁rκ−₀tκonGoεGkntκεoulκnζGzθ₀sβTsnvβrsκonGwβm₁r₀nβsG₁yGzθysκ−₀lG
llβnακnζGwoακεκ−₀tκonGwβtθoαUG2023SGXZSG]b 2

26 ’urε₀−βGmoακεκ−₀tκonGεorGκmprovκnζGκmmuno₀ss₀yGsβnsκtκvκtyUG 0
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25 nβsκζnκnζGsust₀κn₀₁lβGmβm₁r₀nβT₁₀sβαGw₀tβrGtrβ₀tmβntGvκ₀GεoulκnζG−ontrolGtθrouζθGmβm₁r₀nβG
κntβrε₀−βGβnζκnββrκnζG₀nαGpro−βssGαβvβlopmβntsUG2023SGZXYSGXWYbZ[ 0

24 ®wκttβrκonG₀nαGxTθ₀l₀mκnβGεun−tκon₀lκzβαG−ottonGwounαGαrβssκnζGwκtθGβnθ₀n−βαG₀ntκεoulκnζSG
₀ntκ₁₀−tβrκ₀lSG₀nαGθβmost₀tκ−GpropβrtκβsUG2023SGYZWSGXYZXYX 0

23 zθysκ−₀lG₀nαGkntκmκ−ro₁κ₀lGzropβrtκβsGoεGmθκtos₀nV’κlvβrGx₀nop₀rtκ−lβGmomposκtβGryαroζβlsdGRolβG
oεGtθβGmrosslκnkβrUG2023SGXXSGXZZTX[Z 0

22 lκomβακ−₀lG₀ntκεoulκnζGpolymβrGn₀no−omposκtβsUG2023SG]_ZT]bc 0

21 xovβlG“rκplβG’tκmulκGRβsponsκvβGsntβrpβnβtr₀tκnζGzolyOm₀r₁oxy₁βt₀κnβG
wβtθ₀−ryl₀tβPVzolyO’ulεo₁βt₀κnβGwβtθ₀−ryl₀tβPGxβtworkUG2023SGcSGcW 0

20 ®wκttβrκonκ−G’ulεonκumG’ulεon₀tβGzolymβrsdGsmp₀−tsGoεG’u₁stκtuβntsG₀nαGsnvβrtβαGnκpolβUG 0

19 oεεβ−tsGoεG₀αακnζGεun−tκon₀lκzβαGζr₀pθβnβGoxκαβGn₀nosθββtsGonGpθysκ−₀lSGmβ−θ₀nκ−₀lSG₀nαG
₀ntκT₁κoεκlmGpropβrtκβsGoεG₀−rylκ−GrβsκndGsnGvκtroTGβxpβrκmβnt₀lGstuαyUG2023SGYWSGZa 0

18 wonκtorκnζGtθβGwolβ−ul₀rG’tru−turβGoεGpκ₁rκnoζβnGαurκnζGtθβGkαsorptκonGzro−βssG₀tGtθβGlurκβαG
’κlκ−onβGyκlGsntβrε₀−βGsnG’κtuGκnGRβ₀lG“κmβUG2023SGX[SGZXZcTZX[] 0

17 zβrspβ−tκvβâ��“θβGpβ₀sκ₁κlκtyGoεGmontκnuousGzrotβκnGwonκtorκnζGκnGsntβrstκtκ₀lGpluκαUG 0

16 ’urε₀−βG®wκttβrκonκz₀tκonGvκ₀Gqr₀εtκnζGoεGopoxyl₀tβαG’ulεo₁βt₀κnβGmopolymβrsGontoGz–npG
wβm₁r₀nβsGεorGsmprovβαGzβrmβ₀₁κlκtyG₀nαGlκoεoulκnζGwκtκζ₀tκonUG2023SG_YSGYcXZTYcYZ 0

15 ®wκttβrκonκ−Gsurε₀−βGmoακεκ−₀tκonGoεGpolyβtθylβnβGvκ₀G₀tmospθβrκ−Gpl₀sm₀Tκnαu−βαGpolymβrκz₀tκonG
oεGOvκnyl₁βnzylTPsulεo₁βt₀κnβG₀nαGβv₀lu₀tκonGoεG₀ntκεoulκnζGpropβrtκβsUG2023SGYY[SGXXZXc] 0

14 nβvβlopmβntGoεGmβm₁r₀nβG₁κorβ₀−torGκntβζr₀tβαGozon₀tκonGusκnζGpolyvκnylκαβnβGακεluorκαβG
−omposκtβsGεorGtβxtκlβGαyβκnζGw₀stβw₀tβrGtrβ₀tmβntUG2023SGZ[SG 0

13 t₀nusGnκstκll₀tκonGwβm₁r₀nβGvκ₀GwussβlTsnspκrβαGsnkωβtGzrκntκnζGwoακεκ−₀tκonGεorGkntκTyκlGpoulκnζG
wβm₁r₀nβGnκstκll₀tκonUG2023SGXZSGXcX 0

12 zrβp₀r₀tκonGoεG₀Gmklâ��qyVzo’GwκxβαGw₀trκxG”ltr₀εκltr₀tκonGwβm₁r₀nβG₀nαGstsGkntκεoulκnζG
zβrεorm₀n−βUG2023SGXZSGY[X 0

11 ®wκttβrκonκ−GpolyOsulεo₁βt₀κnβGmβtθ₀−ryl₀tβPT₁₀sβαGθyαroζβlG−o₀tκnζGεorGαrκnkκnζGw₀tβrG
ακstrκ₁utκonGsystβmsGtoGκnθκ₁κtG₀αθβsκonGoεGw₀tβr₁ornβG₁₀−tβrκ₀UGXXSG 0

10 ’₀ltG“r₀nsportGκnGmrosslκnkβαGryαroζβlGwβm₁r₀nβsGmont₀κnκnζG®wκttβrκonκ−G’ulεo₁βt₀κnβG
wβtθ₀−ryl₀tβG₀nαGryαropθo₁κ−GzθβnylGk−ryl₀tβUG2023SGX]SGXZba 0

9
’ust₀κn₀₁lβG’β−onα₀ryTR₀wGw₀tβrκ₀lsSGx₀tur₀lG’u₁st₀n−βsG₀nαGo−oTprκβnαlyGx₀nom₀tβrκ₀lTl₀sβαG
kppro₀−θβsGεorGsmprovβαG’urε₀−βGzβrεorm₀n−βsdGknGyvβrvκβwGoεG—θ₀tG“θβyGkrβG₀nαGrowG“θβyG
—orkUG2023SGY[SG][aY

1

8 x₀noζβlT₁₀sβαG−o₀tκnζG₀sG₀nG₀ltβrn₀tκvβGstr₀tβζyGεorG₁κoεκlmG−ontrolGκnGαrκnkκnζGw₀tβrGακstrκ₁utκonG
systβmsUGXTX[ 0
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7 “ow₀rαGzrotβκnTRβpβllβntG’urε₀−βGmo₀tκnζsGεromGm₀tβ−θolTmont₀κnκnζGm₀tκonκ−G
zolyOYTβtθylTYTox₀zolκnβPUG2023SGX]SGXc]bYTXc]cY 0

6 wolβ−ul₀rGnyn₀mκ−sGsnvβstκζ₀tκonGoεGx₀nos−₀lβGryαropθo₁κ−κtyGoεGzolymβrG’urε₀−βsdG—θ₀tGw₀kβsG
—₀tβrG—βtiUG 0

5 zrβακ−tκonGoεGzwκttβrκonGθyαr₀tκonG₀nαGκonG₀sso−κ₀tκonGpropβrtκβsGusκnζGm₀−θκnβGlβ₀rnκnζUG 0

4 montrolGtθβGryαropθκlκ−Gv₀yβrG“θκ−knβssGoεGt₀nusGwβm₁r₀nβsG₁yGw₀nκpul₀tκnζGwβm₁r₀nβG—βttκnζG
κnGwβm₁r₀nβGnκstκll₀tκonUG2023SGXXccb[ 0

3 lκo₀εεκnκtyGRβ−ovβryGoεGvκnβ₀rGmRqn’GzβptκαβsGqr₀εtβαGtoG®wκttβrκonκ−GzkwkwGx₀no−₀rrκβrsUG 0

2 ’urε₀−βTsnκtκ₀tβαGmontrollβαGR₀ακ−₀lGzolymβrκz₀tκondGqoκnζG₁βyonαGv₀₁or₀toryG’−₀lβUG 0

1 w₀ζnβtκ−GsronGyxκαβGx₀nop₀rtκ−lβsGεorGlr₀κnGsm₀ζκnζG₀nαGnruζGnβlκvβryUG2023SGXX[bYY 0
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