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1141 rxpδrimδnt₂lGvnvδstig₂tionGofGthδGpom−ustionGofGoituminousGpo₂lGinGnirG₂nγG}YVp}YGzixturδsgGXUG
~₂rtiαlδGvm₂gingGofGthδGpom−ustionGofGpo₂lG₂nγGph₂rUG2010SGYaSGaeWZTaeXX 19

1140 vnvδstig₂tionGofGthδG}xyTfuδlGt₂sifiα₂tionGofGpo₂lGinG₂Gy₂−or₂toryT—α₂lδG—poutδγToδγG–δ₂αtorgG
–δ₂αtorGzoγifiα₂tionsG₂nγGvniti₂lG–δsultsUG2010SGYaSGbYeXTbYee 22

1139 sluiγizδγG−δγGαom−ustionGofGsinglδGαo₂lGαh₂rGp₂rtiαlδsG₂tGhighGp}YGαonαδntr₂tionUG2010SGXcbSGfWYTfWc 44

1138 —ulf₂tionG~δrform₂nαδGofGp₂}To₂sδγG~δllδtsG—upportδγG−yGp₂lαiumGnlumin₂tδGpδmδntsGqδsignδγG
forGuighT δmpδr₂turδGp}YGp₂pturδUG2010SGYaSGXaXaTXaYW 17

1137 –₂γi₂tionGmoγδllingGinGoxyTfuδlGαom−ustionGsαδn₂riosUG2010SGYaSGcfTeY 34

1136 vntδgr₂tionGofGrv₂por₂tivδGt₂sG ur−inδGwithG}xyTsuδlGpom−ustionGforGp₂r−onGqioxiγδGp₂pturδUG
2010SGdSGcXbTcZX 22

1135 ~δrform₂nαδGofGinγuαtivδlyGαouplδγGoxygδnGsδnsorsUG2010SG
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1134 UG2011SG 1

1133 –olδGofG δmpδr₂turδGinGthδG—truαturδGofG×nOvvPTXSaSToqpGzδt₂lT}rg₂niαGsr₂mδworksG₂nγGthδirG
nγsorptionG₂nγGqiffusionG~ropδrtiδsGforGp₂r−onGqioxiγδUG2011SGacSGXZZdTXZab 7

1132 nGzoγifiδγG’u₂ntizδGzoγδlGforGqδpiαtingGpo₂lGph₂rGpom−ustionGunγδrG}YVp}YGntmosphδrδUG2011SG

1131 nGpritiα₂lG–δviδwGofGpo₂lGqδminδr₂liz₂tionG₂nγGvtsGvmpliα₂tionGonG£nγδrst₂nγingGthδG—pδαi₂tionGofG
}rg₂niα₂llyGoounγGzδt₂lsG₂nγG—u−miαromδtδrGzinδr₂lGtr₂insGinGpo₂lUG2011SGYbSGXTXc 72

1130 vntδgr₂tionGofGα₂lαiumG₂nγGαhδmiα₂lGloopingGαom−ustionGusingGαompositδGp₂}Vpu}T−₂sδγG
m₂tδri₂lsUG2011SGabSGXWdbWTc 73

1129 s₂αtorsGnffδαtingG{}G–δγuαtionGγuringG}YVp}Ypom−ustionUG2011SGYbSGYaedTYafY 11

1128 rmissionsGofG{}xG₂nγG—}YGfromGpo₂lsGofGV₂riousG–₂nksSGo₂g₂ssδSG₂nγGpo₂lTo₂g₂ssδGolδnγsGourningG
inG}YV{YG₂nγG}YVp}YGrnvironmδntsUUG2011SGYbSGYebWTYecX 85

1127 rffδαtGofGp}YGγuringGpo₂lG~yrolysisG₂nγGph₂rGournoutGinG}xyTpo₂lGpom−ustionUG2011SGYbSGYabYTYabf 52

1126 oiom₂ssGpom−ustionGwithGinG—ituGp}YGp₂pturδGwithGp₂}UGvUG~roαδssGqδsαriptionG₂nγGrαonomiαsUG
2011SGbWSGcfdYTcfeX 18

1125 nGzoγδlGforG{itrogδnGphδmistryGinG}xyTsuδlGpom−ustionGofG~ulvδrizδγGpo₂lUG2011SGYbSGaYeWTaYef 29

1124 ~δrform₂nαδGofG₂G°δtGsluδGt₂sGqδsulfuriz₂tionG~ilotG~l₂ntGunγδrG}xyTsuδlGponγitionsUG2011SGbWSGaYZeTaYaa 23

1123 vnfluδnαδGofG°₂tδrGV₂porGonGthδGqirδαtG—ulf₂tionGofGyimδstonδGunγδrG—imul₂tδγG}xyTfuδlG
sluiγizδγToδγGpom−ustionGOsopPGponγitionsUG2011SGYbSGcXdTcYZ 22

1122 —imul₂tionG—tuγyGofG₂nGeWWGz°δG}xyTαom−ustionG~ulvδrizδγTpo₂lTsirδγG~owδrG~l₂ntUG2011SGYbSGYaWbTYaXb 52

1121 p₂}To₂sδγG~δllδtsGwithG}xygδnGp₂rriδrsG₂nγGp₂t₂lystsUG2011SGYbSGaeacTaebZ 42

1120 xinδtiαG~₂r₂mδtδrsG₂nγG–δ₂αtivityGforGthδG—tδ₂mGt₂sifiα₂tionGofGpo₂lGph₂rsG}−t₂inδγGunγδrG
qiffδrδntG~yrolysisG δmpδr₂turδsG₂nγG~rδssurδsUG2011SGYbSGZbdaTZbeW 18

1119 }YVp}YGαo₂lGαom−ustionGαh₂r₂αtδristiαsGinG₂GbWGk°thGαirαul₂tingGfluiγizδγG−δγUG2011SGbSGddWTddc 69

1118 p}YGα₂pturδGinGαo₂lTfirδγGpowδrGpl₂ntsâ��vmp₂αtGonGpl₂ntGpδrform₂nαδUG2011SGbSGdXWTdYc 52

1117 qδmonstr₂tionsGofGαo₂lTfirδγGoxyTfuδlGtδαhnologyGforGα₂r−onGα₂pturδG₂nγGstor₂gδG₂nγGissuδsGwithG
αommδrαi₂lGγδploymδntUG2011SGbSG—bT—Xb 85

Citation Report

8



1116 nshG₂nγGγδpositGform₂tionGfromGoxyTαo₂lGαom−ustionGinG₂GXWWGk°GtδstGfurn₂αδUG2011SGbSG—XbfT—Xcd 59

1115 V₂liγ₂tionGofGspδαtr₂lGg₂sGr₂γi₂tionGmoγδlsGunγδrGoxyfuδlGαonγitionsUG~₂rtGngGt₂sGαδllGδxpδrimδntsUG
2011SGbSG—dcT—ff 30

1114 V₂liγ₂tionGofGspδαtr₂lGg₂sGr₂γi₂tionGmoγδlsGunγδrGoxyfuδlGαonγitionsâ��~₂rtGogG{₂tur₂lGg₂sGfl₂mδG
δxpδrimδntsUG2011SGbSG—ccT—db 18

1113 }xyTfuδlGαo₂lGαom−ustionâ��nGrδviδwGofGthδGαurrδntGst₂tδTofTthδT₂rtUG2011SGbSG—XcT—Zb 415

1112 p}YGδffδαtsGonGnδ₂rGfiδlγG₂δroγyn₂miαGphδnomδn₂GinGaWGk°SGαoT₂xi₂lSGoxyTαo₂lSGtur−ulδntGγiffusionG
fl₂mδsUG2011SGbSG—adT—bd 14

1111 nGnovδlGvtppGpl₂ntGwithGmδm−r₂nδGoxygδnGsδp₂r₂tionG₂nγGα₂r−onGα₂pturδG−yG
α₂r−on₂tionâ��α₂lαin₂tionsGloopUG2011SGbSGXXdcTXXeZ 20

1110 rxδrgyGnn₂lysisGofG₂GcWWGz°δ}xyTαom−ustionG~ulvδrizδγTpo₂lTsirδγG~owδrG~l₂ntUG2011SGYbSGZebaTZeca 60

1109 rv₂lu₂tionGofGthδGrffδαtGofGthδGponαδntr₂tionGofGp}YonGthδG}vδr₂llG–δ₂αtivityGofGqropG u−δG
surn₂αδGqδrivδγGvnγi₂nG—u−T−ituminousGpo₂lGph₂rsGγuringGp}YV}Ypom−ustionUG2011SGbWSGXYecbTXYedX 11

1108  ur−ulδntGpilotδγGp₂rti₂llyTprδmixδγGfl₂mδsGwithGv₂ryingGlδvδlsGofG}YV{YgGst₂−ilityGlimitsG₂nγG~qsG
α₂lαul₂tionsUG2011SGXbSGddZTdfZ 12

1107 nmiγoximδsgGpromisingGα₂nγiγ₂tδsGforGp}YGα₂pturδUG2011SGaSGabYe 70

1106 —ynαhrotronT−₂sδγGXn{r—Gspδαi₂tionGofGαhromiumGinGthδGoxyTfuδlGflyG₂shGαollδαtδγGfromGl₂−Tsα₂lδG
γropTtu−δGfurn₂αδUG2011SGabSGccaWTc 36

1105 pom−ustionGph₂r₂αtδristiαsG₂nγGnshGsorm₂tionGofG~ulvδrizδγGpo₂lGunγδrG~rδssurizδγG}xyTsuδlG
ponγitionsUG2011SGYbSGaZZZTaZaa 45

1104  hδrmoγyn₂miαG}ptimiz₂tionGofGnγv₂nαδγG—tδ₂mG~owδrG~l₂ntsG–δtrofittδγGforG}xyTpo₂lG
pom−ustionUG2011SGXZZSG 10

1103 porδTinT—hδllGp₂}Vpu}To₂sδγGpompositδGforGp}YGp₂pturδUG2011SGbWSGXYZeaTXYZfX 56

1102 —δαonγGl₂wG₂n₂lysδsGonGoxyTfuδlGαom−ustionGofGg₂sδousGfuδlsUG2011SGfSGZXf 3

1101 —tuγyGofGthδGδffδαtsGofGlowG₂nγGhighGstoiαhiomδtryGonGthδGfl₂mδGst₂−iliz₂tionGγuringGoxyαo₂lG
αom−ustionGwithG{onT—toiαhiomδtriαGournδrsUG2011SG

1100 –₂γi₂tivδG~ropδrtyGzδ₂surδmδntsGofG}xyTsuδlGsl₂mδsUG2011SG

1099  ₂TγopδγG—rpoWUesδWUY}ZT˛·Gmδm−r₂nδsgG~h₂sδGst₂−ilityG₂nγGoxygδnGpδrmδ₂tionGinGp}YG
₂tmosphδrδUG2011SGXfcSGZWTZZ 81
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1098 —ust₂in₂−lδGδnδrgyGsystδmsgG–olδGofGoptimiz₂tionGmoγδlingGtδαhniquδsGinGpowδrGgδnδr₂tionG₂nγG
supplyâ��nGrδviδwUG2011SGXbSGZaeWTZbWW 239

1097 rffδαtGofGoxyTfuδlGαom−ustionGwithGstδ₂mG₂γγitionGonGαo₂lGignitionG₂nγG−urnoutGinG₂nGδntr₂inδγG
flowGrδ₂αtorUG2011SGZcSGbZXaTbZXf 92

1096 rxpδrtG₂ssδssmδntsGofGrδtrofittingGαo₂lTfirδγGpowδrGpl₂ntsGwithGα₂r−onGγioxiγδGα₂pturδG
tδαhnologiδsUG2011SGZfSGbcWfTbcYW 28

1095 pountδrflowGγiffusionGfl₂mδGofGhyγrogδnTδnriαhδγG−iog₂sGunγδrGzvyqGoxyTfuδlGαonγitionUG2011SGZcSGXbaWZTXbaXZ69

1094 vnfluδnαδGofG}YVp}YGmixturδsGonGthδGfluiγTγyn₂miαsGofG₂nGoxyTfirδγGfluiγizδγG−δγGrδ₂αtorUG2011SG
XdeSGXYfTXZd 18

1093 nirG₂nγGoxyTfuδlGαom−ustionGαh₂r₂αtδristiαsGofG−iom₂ssVlignitδG−lδnγsGinG tnTs v–UG2011SGfYSGXXWXTXXWe 128

1092 po₂lGg₂sifiα₂tionGinGp}YG₂tmosphδrδG₂nγGitsGkinδtiαsGsinαδGXfaegGnG−riδfGrδviδwUG2011SGZcSGXYTaW 373

1091 psqGmoγδllingGofGoxyTαo₂lGαom−ustionGinG₂nGδntr₂inδγGflowGrδ₂αtorUG2011SGfYSGXaefTXafd 47

1090 ph₂r₂αtδriz₂tionGofG₂shδsGfromG₂GXWWk°thGpilotTsα₂lδGαirαul₂tingGfluiγizδγG−δγGwithGoxyTfuδlG
αom−ustionUG2011SGeeSGYfaWTYfae 71

1089 pom−ustionGmoγδllingGopportunitiδsG₂nγGαh₂llδngδsGforGoxyTαo₂lGα₂r−onGα₂pturδGtδαhnologyUG2011SG
efSGXadWTXafZ 140

1088 —}YGδffδαtsGonGp}Goxiγ₂tionGinG₂Gp}YG₂tmosphδrδSGαh₂r₂αtδristiαGofGoxyTfuδlGαonγitionsUG2011SGXbeSGaeTbc 41

1087 nααountGforGv₂ri₂tionsGinGthδGuY}GtoGp}YGmol₂rGr₂tioGwhδnGmoγδllingGg₂sδousGr₂γi₂tivδGhδ₂tG
tr₂nsfδrGwithGthδGwδightδγTsumTofTgrδyTg₂sδsGmoγδlUG2011SGXbeSGefZTfWX 147

1086 —ulphurGimp₂αtsGγuringGpulvδrisδγGαo₂lGαom−ustionGinGoxyTfuδlGtδαhnologyGforGα₂r−onGα₂pturδG₂nγG
stor₂gδUGProgress in Energy and Combustion ScienceSG2011SGZdSGcfTee 33.6 157

1085 rffδαtGofGγiffδrδntGαonαδntr₂tionGlδvδlsGofGp}YG₂nγGuY}GonGthδGoxiγ₂tionGofGp}gGrxpδrimδntsG₂nγG
moγδlingUG2011SGZZSGZXdTZYZ 66

1084 pontrolGofG~zXG−yGk₂olinGorGlimδstonδGγuringG}YVp}YGpulvδrizδγGαo₂lGαom−ustionUG2011SGZZSGYeZdTYeaZ 45

1083 rffδαtGofGp}YGg₂sifiα₂tionGrδ₂αtionGonGoxyTαom−ustionGofGpulvδrizδγGαo₂lGαh₂rUG2011SGZZSGXcffTXdWc 134

1082 po₂lGαom−ustionTgδnδr₂tδγG₂δrosolsgGsorm₂tionG₂nγGpropδrtiδsUG2011SGZZSGXceXTXcfd 204

1081 ~rogrδssG₂nγGrδαδntGtrδnγGinGzvyqGαom−ustionUG2011SGbaSGYbbTYcf 107
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1080 —ulfurGf₂tδGγuringG−ituminousGαo₂lGαom−ustionGinG₂nGoxyTfirδγGαirαul₂tingGfluiγizδγG−δγGαom−ustorUG
2011SGYeSGXfbYTXfbb 19

1079 rnginδδringGgδoTδnginδδringUG2011SGXeSGXTe 12

1078 nGrδviδwGofGrδαδntGγδvδlopmδntsGinGα₂r−onGα₂pturδGutilizingGoxyTfuδlGαom−ustionGinGαonvδntion₂lG
₂nγGionGtr₂nsportGmδm−r₂nδGsystδmsUG2011SGZbSGdaXTdca 136

1077 p}YTst₂−ilδGunγGαo−₂ltfrδiδG×wδiph₂sδnmδm−r₂nδnGzurG—₂uδrstoff₂−trδnnungUG2011SGXYZSGdebTdef 11

1076 p}YTst₂−lδG₂nγGαo−₂ltTfrδδGγu₂lTph₂sδGmδm−r₂nδGforGoxygδnGsδp₂r₂tionUG2011SGbWSGdbfTcZ 178

1075 —imult₂nδousGp₂r−on₂tionG₂nγG—ulf₂tionGofGp₂}GinG}xyTsuδlGpsoGpom−ustionUG2011SGZaSGXcebTXcfW 17

1074 qδsignG₂nγGopδr₂tionG₂ssδssmδntGofG₂nGoxyfuδlGfluiγizδγG−δγGαom−ustorUG2011SGZbSGaddTaea 34

1073 –₂γi₂tivδGhδ₂tGfluxGαh₂r₂αtδristiαsGofGmδth₂nδGfl₂mδsGinGoxyTfuδlG₂tmosphδrδsUG2011SGZbSGXZaZTXZbW 30

1072 {}xGform₂tionG₂nγGrδγuαtionGmδαh₂nismsGinGst₂gδγG}YVp}YGαom−ustionUG2011SGXbeSGXYbbTXYcZ 63

1071 nGαom−ustionGαonαδptGforGoxyfuδlGproαδssδsGwithGlowGrδαirαul₂tionGr₂tδGâ��Grxpδrimδnt₂lGv₂liγ₂tionUG
2011SGXbeSGXbaYTXbbY 39

1070 uighTspδδγG}uT~yvsGim₂gingGofGδxtinαtionG₂nγGrδTignitionGinGnonTprδmixδγGfl₂mδsGwithGv₂riousG
lδvδlsGofGoxygδn₂tionUG2011SGXbeSGfWYTfXa 55

1069 zoγδlingG₂nγGsimul₂tionGofG₂nGoxyTfuδlGαom−ustionG−oilδrGsystδmGwithGfluδGg₂sGrδαirαul₂tionUG2011SG
ZbSGYbTaW 22

1068  hδGαh₂r₂αtδristiαsGofG{}GproγuαtionGmδαh₂nismGonGfluδGg₂sGrδαirαul₂tionGinGoxyTfiringGαonγitionUG
2011SGZXSGXXcZTXXdX 20

1067 pontrolGsystδmGforG₂nGoxyTfuδlGαom−ustionGfluiγizδγG−δγGwithGfluδGg₂sGrδαirαul₂tionUG2011SGaSGfdYTfdf 15

1066 zoγδlingGofGr₂γi₂tivδGpropδrtiδsGofG₂nG}xyfuδlG₂tmosphδrδGwithG₂GwδightδγGsumGofGgr₂yGg₂sδsGforG
v₂ri₂−lδGα₂r−onGγioxiγδG₂nγGw₂tδrGv₂porGαonαδntr₂tionsUG2011SGaSGfeWTfed 17

1065 nn₂lysisGonGαom−ustionG₂nγGg₂sifiα₂tionGαh₂r₂αtδristiαsGofGq₂tongGαo₂lGinG₂Gp}YGTriαhG₂tmosphδrδG−yG
γiffδrδntGtδmpδr₂turδGgr₂γiδntâ��rffδαtGofGoxygδnGαonαδntr₂tionUG2011SGaSGXYbYTXYbf

1064 nnGδnδrgyGnδtworkGwithGpolygδnδr₂tionGsystδmG₂nγGpp—Gsuit₂−lδGforGphin₂UG2011SGaSGYZZYTYZZf 3

1063  hδrmogr₂vimδtriαG₂n₂lysisGofGthδGαom−ustionGofGmiαro₂lg₂δG₂nγGmiαro₂lg₂δG−lδnγδγGwithGw₂stδGinG
{YV}YG₂nγGp}YV}YG₂tmosphδrδsUG2011SGXWYSGXedfTeb 63
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1062 rxpδrimδnt₂lGinvδstig₂tionGofG{}GδmissionsGinGoxyαo₂lGαom−ustionUG2011SGfWSGXcWaTXcXX 75

1061 {}GprδαursorsGδvolutionGγuringGαo₂lGhδ₂tingGproαδssGinGp}YG₂tmosphδrδUG2011SGfWSGXcceTXcdZ 38

1060 rxpδrimδnt₂lGinvδstig₂tionGofGthδGαom−ustionGofG−ituminousGαo₂lGinG₂irG₂nγG}YVp}YGmixturδsgGYUG
V₂ri₂tionGofGthδGtr₂nsform₂tionG−δh₂viourGofGminδr₂lGm₂ttδrGwithG−ulkGg₂sGαompositionUG2011SGfWSGXZcXTXZcf 18

1059 psqGmoγδllingGofG₂irTfirδγG₂nγGoxyTfuδlGαom−ustionGofGlignitδGinG₂GXWWx°Gfurn₂αδUG2011SGfWSGXddeTXdfb 90

1058 zoγδlingGαh₂rGαonvδrsionGunγδrGsuspδnsionGfirδγGαonγitionsGinG}YV{YG₂nγG}YVp}YG₂tmosphδrδsUG
2011SGfWSGYYYaTYYZf 25

1057 nshGp₂rtitioningGγuringGthδGoxyâ��fuδlGαom−ustionGofGlignitδG₂nγGitsGγδpδnγδnαδGonGthδGrδαirαul₂tionG
ofGfluδGg₂sGimpuritiδsGOuY}SGuplG₂nγG—}YPUG2011SGfWSGYYWdTYYXc 28

1056 phδmistryG₂nγGr₂γi₂tionGinGoxyTfuδlGαom−ustiongGnGαomput₂tion₂lGfluiγGγyn₂miαsGmoγδlingGstuγyUG
2011SGfWSGYbXfTYbYf 93

1055 sl₂mδGtδmpδr₂turδsG₂nγGspδαiδsGαonαδntr₂tionsGinGnonTstoiαhiomδtriαGoxyαo₂lGfl₂mδsUG2011SGfWSGZXWfTZXXd 11

1054 rffδαtsGofGopδr₂tionGp₂r₂mδtδrsGonG{}GδmissionGinG₂nGoxyTfirδγGpsoGαom−ustorUG2011SGfYSGZdfTZea 65

1053 zoγδlingGofG{}xGαonvδrsionGγuringGαom−ustionGunγδrGhighGp}YGαonαδntr₂tionGusingGγδt₂ilδγG
αhδmiα₂lGkinδtiαsUG2011SGfYSGfZfTfab 11

1052 ~rim₂ryGfr₂gmδnt₂tionGofGlimδstonδGunγδrGoxyTfiringGαonγitionsGinG₂G−u−−lingGfluiγizδγG−δγUG2011SG
fYSGXaafTXabc 28

1051 }xyfuδlGαo₂lGαom−ustionG−yGδffiαiδntGintδgr₂tionGofGoxygδnGtr₂nsportGmδm−r₂nδsUG2011SGbSGdTXb 125

1050 vronG₂nγGniαkδlGγopδγG₂lk₂linδTδ₂rthGα₂t₂lystsGforG−iom₂ssGg₂sifiα₂tionGwithGsimult₂nδousGt₂rG
rδform₂tionG₂nγGp}YGα₂pturδUG2011SGZcSGbYfcTbZXW 106

1049 nnGintδgr₂tδγGpowδrGgδnδr₂tionGsystδmGαom−iningGsoliγGoxiγδGfuδlGαδllG₂nγGoxyTfuδlGαom−ustionG
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439 nnGinvδstig₂tionGintoGthδGst₂−ilityG₂nγGusδGofGnonTstoiαhiomδtriαGÇo₂poa}dR˛·GforGoxygδnG
δnriαhmδntGproαδssδsUG2018SGZYWSGYfYTYfc 0

438 {onTisothδrm₂lGthδrmogr₂vimδtriαG₂n₂lysisGofGhδ₂vyGoilGinG₂nG}YVp}YG₂tmosphδrδUG2018SGXcSG

437 nδroγyn₂miαsGofG−urnδrGjδtGinG₂Gt₂ngδnti₂llyTfirδγG−oilδrgGnGpsqGmoγδllingG₂nγGδxpδrimδntUG2018SG
XYfSGYZeTYbZ 8

436 s₂stGpyrolysisGofGαo₂lsGunγδrG{YG₂nγGp}YG₂tmosphδrδsUG2018SGXZZSGXbZbTXbad 3

435 rffδαtGofGrδαyαlδγGfluδGg₂sGr₂tiosGforGpδllδtGtypδG−iom₂ssGαom−ustionGinG₂Gp₂αkδγG−δγGfurn₂αδUG2018SG
XYWSGXWZXTXWaZ 25

434  hδGinfluδnαδGofGp}YGg₂sGαonαδntr₂tionGonGthδGαh₂rGtδmpδr₂turδG₂nγGαonvδrsionGγuringGoxyTfuδlG
αom−ustionGinG₂GfluiγizδγG−δγUG2018SGYXbSGXXcTXZW 8

433 rffδαtGofGuplG₂nγGp}GonGsulfurGtrioxiγδGform₂tionGmδαh₂nismsGγuringGoxyTfuδlGαom−ustionUG2018SG
XdaSGfbTXWZ 12
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432 rxpδrimδnt₂lGstuγyGonG{}GδmissionsGfromGpulvδrizδγGαh₂rGunγδrGzvyqGαom−ustionGinG₂nG}YVp}YG
₂tmosphδrδGprδhδ₂tδγG−yG₂Gαirαul₂tingGfluiγizδγG−δγUG2018SGXdcSGaZTaf 22

431 rffiαiδnαyG₂n₂lysisGofG₂irTfuδlG₂nγGoxyTfuδlGαom−ustionGinG₂Grδhδ₂tingGfurn₂αδUG2018SGXYXSGXZcaTXZdW 17

430 —tuγyGonGthδGlimδstonδGsulf₂tionG−δh₂viorGunγδrGoxyTfuδlGαirαul₂tingGfluiγizδγG−δγGαom−ustionG
αonγitionUG2018SGfXSGZbeTZce 18

429 qryGα₂r−on₂tδGproαδssGforGp}GYGα₂pturδG₂nγGstor₂gδgGvntδgr₂tionGwithGsol₂rGthδrm₂lGpowδrUG2018SG
eYSGXdfcTXeXY 21

428 porrosionG−δh₂viorGofGα₂nγiγ₂tδGhδ₂tGδxαh₂ngδrGm₂tδri₂lsGinGoxiγizingG₂nγGrδγuαingGg₂sδsGrδlδv₂ntG
toGoxyfuδlGpowδrGpl₂ntsUG2018SGZbSGYdbTYfW 9

427  hδGusδGofGp}YG₂sG₂nG₂γγitivδGforGignitionGγδl₂yG₂nγGpollut₂ntGαontrolGinGpuaV₂irG₂utoignitionUG2018SG
YXXSGefeTfWb 24

426 rffδαtGofG—ulphurGonGthδG}xiγ₂tionGoδh₂viourGofG~ossi−lδGponstruαtionGz₂tδri₂lsGforGuδ₂tG
rxαh₂ngδrsGinG}xyfuδlG~l₂ntsGinGthδG δmpδr₂turδG–₂ngδGbbWâ��dWWG´°pUG2018SGefSGcbXTceX 12

425 }xyTfuδlGαom−ustionGofGmδth₂nδGinG₂GswirlGtu−ul₂rGfl₂mδG−urnδrGunγδrGv₂riousGoxygδnGαontδntsgG
}pδr₂tionGlimitsG₂nγGαom−ustionGinst₂−ilityUG2018SGfWSGXXbTXYa 43

424 rxpδrimδnt₂lG₂nγGαorrδl₂tionGofGvisαosityG₂nγGrδfr₂αtivδGinγδxGofGnonT₂quδousGsystδmGofG
γiδth₂nol₂minδGOqrnPG₂nγGγimδthylform₂miγδGOqzsPGforGp}YGα₂pturδUG2018SGYbWSGXcYTXdW 24

423 nn₂lysisGofGthδGsluδGt₂sG~rδp₂r₂tionG~roαδssGforGthδG~urposδsGofGp₂r−onGqioxiγδG—δp₂r₂tionG£singG
thδGnγsorptionGzδthoγsUG2018SGXaWSG 8

422 {}XGrδγuαtionGinG₂GaWGtVhG−iom₂ssGfirδγGgr₂tδG−oilδrGusingGintδrn₂lGfluδGg₂sGrδαirαul₂tionG
tδαhnologyUG2018SGYYWSGfcYTfdZ 39

421 qδvol₂tiliz₂tionG₂nγGpom−ustionGofGpo₂rsδT—izδγGpo₂lG~₂rtiαlδsGinG}xyâ��suδlGponγitionsgG
rxpδrimδnt₂lG₂nγGzoγδlingG—tuγiδsUG2018SGZYSGeZfTeba 1

420 vmp₂αtGofGnonTiγδ₂lG−δh₂viorGonGignitionGγδl₂yG₂nγGαhδmiα₂lGkinδtiαsGinGhighTprδssurδGshoαkGtu−δG
rδ₂αtorsUG2018SGXefSGXTXX 16

419 }YVp}YG₂nγG}YV{YGαom−ustionGofG−ituminousGαh₂rGp₂rtiαlδsGinG₂G−u−−lingGfluiγizδγG−δγGunγδrG
simul₂tδγGαom−ustorGαonγitionsUG2018SGZZcSGdaTeX 29

418 pom−ustionG−δh₂viorsGofGw₂stδγGpl₂stiαsGαo₂tδγG₂rounγGδlδαtriαGα₂−lδsGinGδlδαtriα₂llyGhδ₂tδγGγropG
tu−δGfurn₂αδsUG2018SGYWSGbaZTbbX 3

417 pirαul₂tingGsluiγizδγGoδγGooilδrG}xygδnTδnriαhδγGpom−ustionG δαhnologyGnppliα₂tionG–δsδ₂rαhUG
2018SGXdWSGWaYWde

416 zδthoγsGforGδffiαiδnαyGimprovδmδntGofGthδGsδmiTαlosδγGoxyTfuδlGαom−ustionGαom−inδγGαyαlδUG2018SG
XXXXSGWXYWWZ 4

415 uighTδffiαiδntGαom−ustionGofGg₂sTfirδγGfurn₂αδGwithGYX~ZcLGoxygδnTδnriαhδγG₂irUG2018SGXXbSGcXZ
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414 UG2018SG 3

413 rnδrgyG₂nγGδxδrgyG₂n₂lysδsGofGoxyTfuδlGαom−ustionGpowδrGpl₂ntsGwithGαhδmiα₂lGloopingG₂irG
sδp₂r₂tionUG2018SGYdSGXYX

412 zoγδlingGmδthoγsGforGoxyTfuδlGαom−ustionGαyαlδsGwithGmultiαomponδntGworkingGfluiγUG2018SG 5

411 rmissionGoδh₂viorsGofGvnorg₂niαG£ltr₂finδG~₂rtiαlδsGγuringG×hunγongGpo₂lG}xyTsuδlGpom−ustionG
withGph₂r₂αtδrizδγG}xygδnGvnputGsr₂αtionsGpomp₂r₂−lδGtoGnirGpom−ustionUG2018SGeSGXaec 8

410 nGnumδriα₂lGstuγyGofGthδGδffδαtsGofGp}YG₂nγGuY}GonGthδGignitionGαh₂r₂αtδristiαsGofGsyng₂sGinG₂GmiαroG
flowGrδ₂αtorUG2018SGaZSGYYcafTYYcbd 7

409 vnsightsGintoGthδGrffδαtsGofGntmosphδrδG₂nγGphlorinδGonG~ot₂ssiumG–δlδ₂sδGγuringGoiom₂ssG
pom−ustiongG δmpor₂lGzδ₂surδmδntG₂nγGxinδtiαG—tuγiδsUG2018SGZYSGXYbYZTXYbZX 7

408 —tuγyGonGnγsorptionGzδαh₂nismG₂nγGs₂ilurδGph₂r₂αtδristiαsGofGp}â��GnγsorptionG−yG~ot₂ssiumTo₂sδγG
nγsor−δntsGwithGqiffδrδntG—upportsUG2018SGXXSG 7

407  δαhnologyGrvolutionGinGzδm−r₂nδTo₂sδγGpp—UG2018SGXXSGZXbZ 16

406 psqG−₂sδγGinvδstig₂tionGonGδffδαtGofGαl₂ssifiδrG−l₂γδGlδngthGtoGαo₂lGp₂rtiαlδGγistri−utionGinGαo₂lG
pulvδrizδrUG2018SG

405 pom−ustionG₂nγG~yrolysisG—tuγyGofG~₂kist₂niGpo₂lSG–iαδGuuskSG₂nγG hδirGolδnγsGvi₂G tnGnn₂lysisUG
2018SG 2

404 rxpδrimδnt₂lG—tuγyGofGvonGpurrδntG—ign₂lsG₂nγGph₂r₂αtδristiαsGinG₂nGvntδrn₂lGpom−ustionG–₂nkinδG
pyαlδGrnginδGo₂sδγGonG°₂tδrGvnjδαtionUG2018SGXaWSG 7

403 uomogδnδousG₂nγGhδtδrogδnδousGform₂tionGofG—}ZGinGfluδGg₂sδsG−urningGhighGsulfurGαo₂lGunγδrG
oxyTfuδlGαom−ustionGαonγitionsUG2018SGdeSGaYWTaYe 8

402 vnfluδnαδGofGuY}Gph₂sδGst₂tδGonGsystδmGδffiαiδnαyGinG}YVuY}Gαom−ustionGpowδrGpl₂ntUG2018SGdeSGYXWTYXd 9

401  hδrmoγyn₂miαGnn₂lysisG₂nγG}ptimiz₂tionGofG₂nG}xyfuδlGsluiγizδγGoδγGpom−ustionG~owδrG~l₂ntG
forGp}YGp₂pturδUG2018SG 0

400  hδGαhδmiα₂lGδffδαtGofGp}YGonGthδGmδth₂nδGl₂min₂rGfl₂mδGspδδγGinG}YVp}YG₂tmosphδrδUG2018SG
XecSGWXYWbW

399 —tuγiδsGonGzδrαuryGnγsorptionG—pδαiδsG₂nγGqδsorptionGnαtiv₂tionGrnδrgyGonGnαtiv₂tδγGp₂r−onG
unγδrG}xyGpom−ustionUG2018SGZYSGXWdbaTXWdbf 7

398 rxpδrimδnt₂lG₂nγG{umδriα₂lG—tuγyGofGthδGrffδαtGofGp}YGonGthδGvgnitionGqδl₂yG imδsGofGzδth₂nδG
unγδrGqiffδrδntG~rδssurδsG₂nγG δmpδr₂turδsUG2018SGZYSGXWfffTXXWWf 15

397 p₂r−onGp₂pturδGinGzδt₂lâ��}rg₂niαGsr₂mδworksUG2018SGXTde 1
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396 }xyTfuδlGαom−ustionGinG₂GtwoTp₂ssGoxygδnGtr₂nsportGrδ₂αtorGforGfirδGtu−δG−oilδrG₂ppliα₂tionUG2018SG
YYfSGeYeTeaW 6

395 yowG{}xGrmissionsGfromG~ulvδrizδγGpo₂lGzoγδr₂tδGorGvntδnsδGyowT}xygδnGqilutionGpom−ustionGinG
}YVp}YG~rδhδ₂tδγG−yG₂Gpirαul₂tingGsluiγizδγGoδγUG2018SGZYSGXWfbcTXWfcZ 11

394 vntroγuαtionUG2018SGXTaZ 10

393  hδrmoαhδmiα₂lGst₂−ilityGofGy₂x—rXTxpoysδXTy}ZT˛·G₂nγG{isδY}aTpδWUe −WUY}YT˛·GunγδrGrδ₂lG
αonγitionsGforGitsG₂ppliα₂tionGinGoxygδnGtr₂nsportGmδm−r₂nδsGforGoxyfuδlGαom−ustionUG2018SGbcYSGYcTZd 14

392 porrosionGoδh₂viorGofGnustδnitiαG—t₂inlδssG—tδδlsGinG}xiγizingG₂nγG–δγuαingGt₂sδsG–δlδv₂ntGtoG
}xyfuδlG~owδrG~l₂ntsUG2018SGdWSGXbWYTXbXW 2

391 rxpδrimδnt₂lGinvδstig₂tionGofGthδGfluδGg₂sGthδrmoαhδmiα₂lGαompositionGofG₂nGoxyTfuδlGswirlG−urnδrUG
2018SGYZXSGcXTdY 11

390 rffδαtsGofGoTsitδG{−GγopingGonGthδGp}YGrδsist₂nαδG₂nγGr₂tδTαontrollingGstδpGofG
pδWUetγWUY}Yâ��˛·â��~rWUc—rWUapoWUbsδWUb}Zâ��˛·Gγu₂lTph₂sδGmδm−r₂nδsUG2018SGbZSGXXfcYTXXfdc 12

389 {₂nostruαturδγGzg}G—or−δntsGqδrivδγGfromG}rg₂nomδt₂lliαGz₂gnδsiumG~rδαursorsGforG
~ostTαom−ustionGp}YGp₂pturδUG2018SGZYSGcfXWTcfXd 27

388 sl₂mδG₂tt₂αhmδntG₂nγGkinδtiαsGstuγiδsGofGl₂min₂rGαoflowGp}VuYGγiffusionGfl₂mδsG−urningGinG
}YVuY}UG2018SGXfcSGXadTXbf 3

387 ~ilotG₂nγGvnγustri₂lGqδmonstr₂tionGofG}xyTfuδlGpom−ustionUG2018SGYWfTYYY 2

386 }xyT—tδ₂mGpom−ustionUG2018SGZYbTZZe

385 —ystδmGvntδgr₂tionG₂nγG}ptimiz₂tionGforGy₂rgδG—α₂lδG}xyTfuδlGpom−ustionG—ystδmsUG2018SGYYZTYZe

384 vnvδstig₂tionGofGstδ₂mGδffδαtGonGignitionGofGγispδrsδγGαo₂lGp₂rtiαlδsGinG}YV{YG₂nγG}YVp}YG
₂m−iδnαδsUG2018SGYZZSGZeeTZfb 18

383 rffδαtGofG—oγiumG—ulf₂tδGinGnshGonG—ulfurG rioxiγδGsorm₂tionGinGthδG~ostfl₂mδG–δgionUG2018SGZYSGecceTecdb 3

382 slowGαh₂r₂αtδristiαsGinGprδssurizδγGoxyTfuδlGfluiγizδγG−δγGunγδrGhotGαonγitionUG2018SGXWeSGXTXW 23

381 p}Yâ��p₂pturδG₂nγG—tor₂gδUG2018SGcXTXZW 1

380 vnGsituGδxpδrimδnt₂lG₂nγGmoγδlingGstuγyGonGαo₂lGαh₂rGαom−ustionGforGαo₂rsδGp₂rtiαlδGwithGδffδαtGofG
g₂sifiα₂tionGinG₂irGO}YV{YPG₂nγG}YVp}YG₂tmosphδrδsUG2018SGYZZSGXddTXed 14

379 —imul₂tionG—tuγyGofG°₂tδrGvnjδαtionG—tr₂tδgyGinGvmprovingGpyαlδGrffiαiδnαyGo₂sδγGonG₂G{ovδlG
pomprδssionGvgnitionG}xyTsuδlGpom−ustionGrnginδUG2018SGXXSGfZbTfab 12
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378  δαhnoTrαonomiαGnn₂lysisGofG₂GcWWGz°G}xyTrnriαhG~ulvδrizδγGpo₂lTsirδγGooilδrUG2018SGXXSGdce 5

377
 hδrmoγyn₂miαSGrαonomiαG₂nγGrnvironmδnt₂lGrv₂lu₂tionGofG₂nGvmprovδγGVδntil₂tionGnirG
zδth₂nδTo₂sδγGuotGnirG~owδrGpyαlδGvntδgr₂tδγGwithG₂GqδTp₂r−oniz₂tionG}xyTpo₂lGpom−ustionG
~owδrG~l₂ntUG2018SGXXSGXaZa

3

376 nppliα₂tionGofGoounγTtoToounγGq₂t₂Gpoll₂−or₂tionG₂ppro₂αhGforGγδvδlopmδntG₂nγGunαδrt₂intyG
qu₂ntifiα₂tionGofG₂GrδγuαδγGαh₂rGαom−ustionGmoγδlUG2018SGYZYSGdcfTddf 8

375 rαonomiαGrδsδ₂rαhGrδl₂tingGtoG₂GYWWGz°δGoxyTfuδlGαom−ustionGpowδrGpl₂ntUG2018SGeSGfXXTfXf 2

374 p}Gα₂pturδG₂nγGstor₂gδgGnGw₂yGforw₂rγGforGsust₂in₂−lδGδnvironmδntUG2018SGYYcSGXZXTXaa 90

373 nppliα₂tionGofGαhδmiα₂lGloopingG₂irGsδp₂r₂tionGforGzvyqGoxyTαom−ustionGinGthδGsupδrαritiα₂lGpowδrG
pl₂ntGwithGp}YGα₂pturδUG2018SGcSGafWTbWb 5

372 ph₂r₂αtδristiαsGofGslyGnshGunγδrG}xyTsuδlGpirαul₂tingGsluiγizδγGoδγGpom−ustionUG2018SGZYSGfcccTfcdX 10

371 VolumδtriαGpropδrtiδsGofGnonT₂quδousG−in₂ryGmixturδGofGγiδth₂nol₂minδGOqrnPG₂nγG
γimδthylform₂miγδGOqzsPUG2018SGcSGcZfWTcZfe 14

370 }nGthδGδffδαtsGofGfuδlGtypδSGfuδlGmixingG₂nγGsulphurGαontδntGonGthδGpδrform₂nαδGofG₂G
highTtδmpδr₂turδGmδm−r₂nδGrδ₂αtorG₂γ₂ptingGliquiγGfuδlgGnGnumδriα₂lGstuγyUG2018SGXfcSGdfcTeWd 1

369
rxpδrimδnt₂lGstuγyG₂nγGαhδmiα₂lGrδ₂αtorGnδtworkGmoγδlingGofGthδGhighGhδ₂tingGr₂tδG
γδvol₂tiliz₂tionG₂nγGoxiγ₂tionGofGpulvδrizδγG−ituminousGαo₂lsGunγδrG₂irSGoxygδnTδnriαhδγG
αom−ustionGO}rpPG₂nγGoxyTfuδlGαom−ustionGO}spPUG2018SGXddSGXdfTXfZ

7

368 s₂stGpyrolysisGofGl₂rgδGαo₂lGp₂rtiαlδsGinG₂GnovδlGhotGpl₂tδGrδ₂αtorgGrffδαtsGofGthδGrδ₂αtionG₂tmosphδrδG
onGthδGporousGstruαturδG₂nγGαh₂rGrδ₂αtivityUG2018SGXZZSGZfTad 4

367 zinδr₂lGoδh₂viorGquringG}xyTfuδlGpom−ustionUG2018SGXYfTXbW 1

366 nγv₂nαδsGinGrδγuαtionGofG{}xG₂nγG{Y}XGδmissionGform₂tionGinG₂nGoxyTfirδγGfluiγizδγG−δγG−oilδrUG
2019SGYdSGaYcTaaZ 12

365 vmp₂αtsGofGp}YGonGthδGpyritδâ��k₂olinitδGintδr₂αtionG₂nγGthδGproγuαtGsintδringGstrδngthUG2019SGZdSGaadfTaaec 4

364 rffδαtGofGγiffδrδntGαonγitionsGonGthδGαom−ustionGintδr₂αtionsGofG−lδnγδγGαo₂lsGinG}YVp}YGmixturδsUG
2019SGfYSGaXZTaYd 18

363 –δαδntGprogrδssG₂nγGαh₂llδngδsGinGmδm−r₂nδT−₂sδγG}YV{YGsδp₂r₂tionUG2019SGZbSGbfXTcYb 39

362 rffδαtGofGstoiαhiomδtriαGmixturδGfr₂αtionGonGsootGfr₂αtionG₂nγGδmissionGspδαtr₂GwithG₂ppliα₂tionGtoG
oxyTαom−ustionUG2019SGZdSGabdXTabde 8

361 —pδαtr₂lG–₂γi₂tionGnn₂lysisGofG~rδmixδγG}xyTzδth₂nδGsl₂mδsUG2019SGXaXSG
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360 ph₂r₂αtδrizingGfl₂mδGst₂−ilityG₂nγGr₂γi₂tivδGhδ₂tGtr₂nsfδrGinGnonTswirlingGoxyTαo₂lGfl₂mδsGusingG
γiffδrδntGmultiph₂sδGmoγδlingGfr₂mδworksUG2019SGYbcSGXXbfae 5

359 —truαtur₂lG₂nγG~₂r₂mδtriαGvnvδstig₂tionsGofG}xyTsuδlGpom−ustionGpyαlδsGwithGthδGnimGofGvnαrδ₂singG
rffiαiδnαyGofGrlδαtriαityG~roγuαtionUG2019SG 2

358 {umδriα₂lGsimul₂tionGofGαirαul₂tingGfluiγizδγG−δγGoxyTfuδlGαom−ustionGwithGqδnsδGqisαrδtδG~h₂sδG
zoγδlUG2019SGXfbSGXWcXYf 12

357 pom−inδγGhδ₂tG₂nγGm₂ssGtr₂nsfδrGpδrform₂nαδGδnh₂nαδmδntG−yGn₂noδmulsionG₂−sor−δntsGγuringG
thδGp}YG₂−sorptionG₂nγGrδgδnδr₂tionGproαδssδsUG2019SGXaXSGXXfcTXYWa 6

356 rffδαtsGofGnαtiv₂tionG δmpδr₂turδG₂nγGqδnsifiα₂tionGonGnγsorptionG~δrform₂nαδGofGz}sG
zvyTXWWOprPUG2019SGcaSGbeXaTbeYZ 13

355 xinδtiαsGofGprδssurizδγGoxyTαom−ustionGofGαo₂lGαh₂rsUG2019SGceYSGXdeaXd 4

354 pomp₂risonG—tuγyGofGnshG~₂rtitioningG₂nγGqδpositionGoδh₂viorG−δtwδδnG woG–iαδGuuskGsuδlsGunγδrG
₂GXWWGk°Gpom−ustorUG2019SGZZSGXXfceTXXfdb 4

353 {umδriα₂lGstuγyGofGfurthδrG{}xGδmissionGrδγuαtionGforGαo₂lGzvyqGαom−ustionG−yGαom−iningG
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ZcXSGZZdTZae 17

269 }ptimizingGαomplδxityGinGthδGkinδtiαGmoγδllingGofGintδgr₂tδγGfluδGg₂sGpurifiα₂tionGforGprδssurizδγG
oxyTαom−ustionUG2020SGZeZSGXYYedb 6

268 –δlδ₂sδG₂nγGmigr₂tionGαh₂r₂αtδristiαsGofGsoγiumG₂nγGpot₂ssiumGinGhighG₂lk₂liGαo₂lGunγδrGoxyTfuδlG
fluiγizδγG−δγGαom−ustionGαonγitionUG2020SGYcYSGXXcaXZ 10

267 uighGtδmpδr₂turδGoxiγ₂tionGofGstδδlsGinGp}YGαont₂iningGimpuritiδsUG2020SGXcaSGXWeZXc 12

266 —δlδαtivδG–δγuαtionGofG}xygδnGonG{onT{o−lδGzδt₂lGpoppδrG{₂noα₂t₂lystsUG2020SGeSGXfWXYXZ 3

265 rxpδrimδnt₂lGrδsδ₂rαhGonGthδGαh₂r₂αtδristiαsGofG₂shGinGoxyTfuδlGαom−ustionUG2020SGYcZSGXXcdff 14

264 rxpδrimδnt₂lGstuγyGofGthδGfl₂mδGprop₂g₂tionGαh₂r₂αtδristiαsGofGpulvδrizδγGαo₂lGinG₂nG}YVp}YG
₂tmosphδrδUG2020SGYcYSGXXccde 11

263 }nGthδGminimumGoxygδnGrδquirδmδntsGforGoxyTαom−ustionGofGsinglδGp₂rtiαlδsGofGtorrδfiδγG−iom₂ssUG
2020SGYXZSGaYcTaaW 13

262 —ootGform₂tionG₂nγGαom−ustionGαh₂r₂αtδristiαsGinGαonfinδγGmδsosα₂lδGαom−ustorsGunγδrG
αonvδntion₂lG₂nγGoxyTαom−ustionGαonγitionsGO}YV{YG₂nγG}YVp}YPUG2020SGYcaSGXXceWe 3

261 –δ₂αtivδGmolδαul₂rGγyn₂miαGsimul₂tionsGofGthδGp}YGg₂sifiα₂tionGδffδαtGonGthδGoxyTfuδlGαom−ustionG
ofG×hunγongGαo₂lGαh₂rUG2020SGXffSGXWcZWb 18

260 rxpδrimδnt₂lGrδsδ₂rαhGonGthδGproαδssGofGαomprδssionG₂nγGpurifiα₂tionGofGp}YGinGoxyTfuδlG
αom−ustionUG2020SGYbfSGXXaXYZ 9

259 rffδαtGofGpyαliαG–δ₂αtionGonGporrosionGoδh₂viorGofGphromiumTpont₂iningGnlloysGinGp}YGt₂sG₂tGcbWG
´°pUG2020SGfZSGXZXTXbd 4

258 —δαonγGl₂wG₂n₂lysisGofGprδmixδγG₂nγGnonTprδmixδγGoxyTfuδlGαom−ustionGαyαlδsGutilizingGoxygδnG
sδp₂r₂tionGmδm−r₂nδsUG2020SGYbfSGXXaYXZ 7

257 ~owδrGz₂rkδtGsorm₂tionGforGplδ₂nGrnδrgyG~roγuαtionG₂sGthδG~rδrδquisitδGforGthδGpountryâ��sGrnδrgyG
—δαurityUG2020SGXZSGafZW 7

256 nGhighlyGγilutδγGoxyTfuδlGmiαromixδrGαom−ustorGwithGhyγrogδnGδnriαhmδntGforGδnh₂nαingGturnγownG
inGg₂sGtur−inδsUG2020SGYdfSGXXbeXe 5

255 rxpδrimδntG₂nγGkinδtiαGmoγδlGstuγyGonGmoγifiδγGpot₂ssiumT−₂sδγGp}YG₂γsor−δntUG2020SGZffSGXYbeaf 5

254 —tuγyGonGthδGδffδαtGofGg₂sifiα₂tionG₂gδntsGonGthδGintδgr₂tδγGsystδmGofG−iom₂ssGg₂sifiα₂tionG
αom−inδγGαyαlδG₂nγGoxyTfuδlGαom−ustionUG2020SGYWcSGXXeXZX 17

253 rffδαtGofG–δαyαlδγGsluδGt₂sG–₂tioGonGpom−ustionGph₂r₂αtδristiαsGofGyignitδG}xyTpom−ustionGinG₂G
pirαul₂tingGsluiγizδγGoδγUG2020SGZaSGXadecTXadfb 3
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252 {umδriα₂lG—imul₂tionGofG}xyTsuδlGpom−ustionGofG~rδγryingGyignitδUG2020SGdYXSGWXYWaZ

251  δαhnoTrαonomiαGnn₂lysisGofG~rδssurizδγG}xyTsuδlGpom−ustionGofG~δtrolδumGpokδUG2020SGXZSGZacZ 8

250 nnGδxpδrimδnt₂lG₂nγGnumδriα₂lGstuγyGofGsootGform₂tionGofGl₂min₂rGαoflowGuYVpYuaGγiffusionG
fl₂mδsGinG}Yp}YG₂tmosphδrδUG2020SGYYXSGbWTcZ 11

249 nGstuγyGofGthδGδffδαtGofGuY}GonGαh₂rGoxiγ₂tionGγuringG}YVuY}Gαom−ustionGusingGrδ₂αtivδGγyn₂miαG
simul₂tionUG2020SGYeWSGXXedXZ 9

248 nGpomp₂r₂tivδG–δviδwGonGthδGrnvironmδnt₂lGvmp₂αtsGofGpom−ustionTo₂sδγGrlδαtriαityGtδnδr₂tionG
 δαhnologiδsUG2020SGZaSGXWaecTXWbWY 14

247 —imult₂nδousGn−sorptionGofG{}xG₂nγG—}YGintoG°₂tδrG₂nγGnαiγsGunγδrGuighG~rδssurδsUG2020SGZaSGfdedTfdfb 1

246 {umδriα₂lGinvδstig₂tionGonGδffδαtsGofG₂lk₂liGmδt₂lsGrδlδ₂sδGγuringGαom−ustionGofGαh₂rGp₂rtiαlδG
groupsUG2020SGYdfSGXXeacb 1

245
}utγoorGsunlightTγrivδnGsα₂l₂−lδGw₂tδrTg₂sGshiftGrδ₂αtionGthroughGnovδlGphotothδrm₂lG
γδviαδTsupportδγGpu}xV×n}VnlY}ZGn₂noshδδtsGwithG₂GhyγrogδnGgδnδr₂tionGr₂tδGofGXfYGmmolGgâ��XG
hâ��XUG2020SGeSGXfacdTXfadY

12

244 uighG~rδssurδG—upδrαritiα₂lGp₂r−onGqioxiγδG—δp₂r₂tionGfromGitsGzixturδGwithG{itrogδnG₂tGqiffδrδntG
 δmpδr₂turδsUG2020SGXWWeSGXTXa 1

243 rffδαtGofGp}YG₂nγGuY}GonGph₂rG~ropδrtiδsUG~₂rtGYgGvnG—ituG₂nγGrxG—ituGph₂rGinG}xyT—tδ₂mG
pom−ustionUG2020SGZaSGdbbaTdbcZ 7

242 rffδαtsGofGsδGonGoxiγ₂tionGofG{iTYWprG₂nγG{iTZWprG₂lloysG₂tGeWWG´°pGinGγryGp}YGg₂sUG2020SGXdZSGXWeddd 3

241 ZqGsimul₂tionGonGprδssurizδγGoxyTfuδlGαom−ustionGofGαo₂lGinGfluiγizδγG−δγUG2020SGZXSGYdfYTYeWb 6

240 —tuγyGonGsα₂lδTupGαh₂r₂αtδristiαsGofGoxyTfuδlGαom−ustionGinGαirαul₂tingGfluiγizδγG−δγG−oilδrG−yGZqG
psqGsimul₂tionUG2020SGZXSGYXZcTYXbX 10

239 rxpδrimδnt₂lGstuγyGonGfoulingG₂nγGsl₂ggingG−δh₂viorsGγuringGoxyTfuδlGαom−ustionGofGhighTsoγiumG
αo₂lGusingG₂GhighTtδmpδr₂turδGγropTtu−δGfurn₂αδUG2020SGfdSGXWZWba 9

238  hδGvmp₂αtGofGvmpuritiδsGonGnlloyGoδh₂viorGinG—upδrαritiα₂lGp}YG₂tGdWWG´°pUG2020SGfaSGfbTXXX 6

237 zδt₂αontrolgGnG~ythonG−₂sδγG₂ppliα₂tionGforGsδlfToptimizingGαontrolGusingGmδt₂moγδlsUG2020SGXaWSGXWcfdf 3

236 rxpδrimδnt₂lGstuγyG₂nγGmδαh₂nismG₂n₂lysisGofG{}Gform₂tionGγuringGvol₂tilδT{GmoγδlGαompounγsG
αom−ustionGinGuY}Vp}YG₂tmosphδrδUG2020SGYdZSGXXddYY 9
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(2020-2020)

57



234 }xyTsuδlGpom−ustionGph₂r₂αtδristiαsGofG~ulvδrizδγGpo₂lGunγδrG}YV–δαirαul₂tδγGsluδGt₂sG
ntmosphδrδsUG2020SGXWSGXZcY 6

233 rffδαtGofGp}YG₂nγGuY}GonGph₂rG~ropδrtiδsUG~₂rtGXgG~yrolysisGph₂rG—truαturδG₂nγG–δ₂αtivityUG2020SGZaSGaYaZTaYbW11

232 °₂stδTtoTδnδrgyGtδαhnologyGintδgr₂tδγGwithGα₂r−onGα₂pturδGâ��Gph₂llδngδsG₂nγGopportunitiδsUG2020SG
XfeSGXXdZbY 43

231 rxpδrimδnt₂lGstuγyGonGthδGform₂tionGofGultr₂finδGp₂rtiαul₂tδGm₂ttδrsGO~zsPGγuringGpulvδrizδγGαo₂lG
O~pPGαh₂rGαom−ustionGinG}YV{YG₂nγG}YVp}YG₂tmosphδrδsUG2020SGfZSGYXfdTYYWZ 4

230 —hoαkGtu−δG₂nγGmoγδlingGstuγyGofGignitionGγδl₂yGtimδsGofGprop₂nδGunγδrG}YVp}YVnrG₂tmosphδrδUG
2020SGYYWSGZaTae 9

229 p}YGα₂pturingSGthδrmoTkinδtiαGprinαiplδsSGsynthδsisG₂nγG₂minδGfunαtion₂liz₂tionGofGαov₂lδntGorg₂niαG
polymδrsGforGp}YGsδp₂r₂tionGfromGn₂tur₂lGg₂sgGnGrδviδwUG2020SGddSGXWZYWZ 33

228  δmpδr₂turδTqδpδnγδnαδGofGporrosionGofG{iTo₂sδγG—upδr₂lloysGinGuotGp}YT–iαhGt₂sδsGpont₂iningG
—}YGvmpuritiδsUG2020SGdYSGXeYYTXeYf 4

227 —tuγyGonGp}Gp₂pturδGph₂r₂αtδristiαsG₂nγGxinδtiαsGofGzoγifiδγG~ot₂ssiumTo₂sδγGnγsor−δntsUG2020SG
XZSG 12

226 rffδαtsGofGt₂sδousGngδntsGonG r₂αδGrlδmδntGrmissionGoδh₂viorGγuringGpoTαom−ustionGofGpo₂lGwithG
oiom₂ssUG2020SGZaSGZeaZTZeaf 3

225 uighTtδmpδr₂turδGαorrosionGofGw₂tδrTw₂llGtu−δsGinGoxyTαom−ustionG₂tmosphδrδUG2020SGfZSGXZWbTXZXY 3

224 {₂nostruαturδG₂nγGrδ₂αtivityGofGsootGfromG−iofuδlGYSbTγimδthylfur₂nGpyrolysisGwithGp}YG₂γγitionsUG
2020SGX 2

223 –δT–δαognitionGofGthδGzvyqGpom−ustionG–δgimδG−yGvniti₂lGponγitionsGofG inG₂nγGX}YGforGzδth₂nδG
inG₂G{on₂γi₂−₂tiαG°δllT—tirrδγG–δ₂αtorUG2020SGZaSGYZfXTYaWa 11

222  hδGαhδmiα₂lGp}Gα₂pturδG−yGα₂r−on₂tionTγδα₂r−on₂tionGαyαlδsUG2020SGYcWSGXXWWba 20

221 rffδαtsGofGoxygδnGαonαδntr₂tionGonGthδGthδrm₂lG₂nγGαhδmiα₂lGstruαturδsGofGl₂min₂rGαoflowGp}VuYG
γiffusionGfl₂mδsG−urningGinG}YVuY}G₂tmosphδrδUG2020SGYdWSGXXdada 3

220 rmissionGrδγuαtionGofG~zXWGvi₂Gprδtrδ₂tmδntGαom−iningGw₂tδrGw₂shingG₂nγGα₂r−onis₂tionGγuringG
riαδGstr₂wGαom−ustiongGsoαusGonGthδGδffδαtsGofGprδtrδ₂tmδntG₂nγGαom−ustionGαonγitionsUG2020SGYWbSGXWcaXY 7

219 ’u₂ntit₂tivδG₂n₂lysisGofGthδGimp₂αtGofGfluδGg₂sGrδαirαul₂tionGonGthδGδffiαiδnαyGofGoxyTαo₂lGpowδrG
pl₂ntsUG2020SGfbSGXWYfZc 12

218 }pδr₂−ilityGofG₂GprδmixδγGαom−ustorGholγingGhyγrogδnTδnriαhδγGoxyTmδth₂nδGfl₂mδsgGnnG
δxpδrimδnt₂lG₂nγGnumδriα₂lGstuγyUG2021SGabSGZWafTZWcZ 2

217 rxpδrimδnt₂lG₂nγGnumδriα₂lGinvδstig₂tionGonGnitrogδnGtr₂nsform₂tionGinGprδssurizδγGoxyTfuδlG
αom−ustionGofGpulvδrizδγGαo₂lUG2021SGYdeSGXYZYaW 9
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216  δrmolδαul₂rGαhδmistryGf₂αilit₂tδγG−yGr₂γiα₂lTr₂γiα₂lGrδαom−in₂tionsG₂nγGitsGimp₂αtGonGfl₂mδGspδδγG
prδγiαtionsUG2021SGZeSGbXbTbYY 3

215 rffδαtGofGp}YG₂nγGuY}GonGlignitδGαh₂rGstruαturδG₂nγGrδ₂αtivityGinG₂GfluiγizδγG−δγGrδ₂αtorUG2021SGYXXSGXWcbca 9

214 –δsδ₂rαhGonGthδGsl₂ggingG−δh₂viorsGofG—hδnhu₂Gαo₂lGinGγiffδrδntGαom−ustionG₂tmosphδrδsUG2021SG
YedSGXXebZd 3

213 rffδαtsGofG—ulph₂tδGqδpositsGonGporrosionGoδh₂viourGofGsδTo₂sδγGnlloysGinG°δtGp}YGt₂sG₂tGdbWG´°pUG
2021SGfbSGYZTaZ 1

212 zδαh₂nismGofGk₂olinitδâ��sGinfluδnαδGonGsoγiumGrδlδ₂sδGαh₂r₂αtδristiαsGofGhighTsoγiumGαo₂lGunγδrG
oxyTstδ₂mGαom−ustionGαonγitionsUG2021SGYfWSGXXfeXY 4

211 {umδriα₂lGinvδstig₂tionGofGphysiαoαhδmiα₂lGδffδαtsGofGp}YGonGαo₂lGp₂rtiαlδGignitionGinG}YVp}YG
₂m−iδnαδUG2021SGYedSGXXfbaY 5

210 rffδαtGofG—pδαimδnG hiαknδssGonGthδGqδgr₂γ₂tionGofGzδαh₂niα₂lG~ropδrtiδsGofGsδrritiαTz₂rtδnsitiαG
~fXG—tδδlG−yGqirδαtTfirδγG—upδrαritiα₂lGp}YG~owδrGpyαlδGrnvironmδntUG2021SGbYSGeYTfZ 4

209 rxpδrimδnt₂lGstuγyGonGthδGinfluδnαδGofGthδGnitrogδnGαonαδntr₂tionGinGthδGoxiγizδrGonG{}xG₂nγGp}G
δmissionsGγuringGthδGoxyTfuδlGαom−ustionGofGn₂tur₂lGg₂sUG2021SGYXaSGXXefWb 9

208 slowGp₂ttδrnG₂nγG−δh₂viorGofGaWGk°thGpulvδrizδγGtorrδfiδγG−iom₂ssGfl₂mδsGunγδrG₂tmosphδriαG₂nγG
oxyTfuδlGαonγitionsUG2021SGXZeSGXXWafZ 3

207 rxpδrimδnt₂lG₂n₂lysisGofGp}VuYGsyng₂sGwithG{}xG₂nγG—}xGrδ₂αtionsGinGprδssurizδγGoxyTfuδlG
αom−ustionUG2021SGYXfSGXXfbbW 9

206 p₂li−r₂tionG₂nγGv₂liγ₂tionGofG₂GαomprδhδnsivδGkinδtiαGmoγδlGofGαo₂lGαonvδrsionGinGinδrtSG₂irG₂nγG
oxyTfuδlGαonγitionsGusingGγ₂t₂GfromGmultiplδGtδstGrigsUG2021SGYfWSGXXfceY 2

205 rmissionsGofG~zXWGfromGthδGαoTαom−ustionGofGhighTp₂GpyrolyzδγG−ioαh₂rG₂nγGhighT—iGαo₂lGunγδrG₂irG
₂nγGoxyfuδlG₂tmosphδrδUG2021SGZeSGaWfXTaWff 4

204 qryG₂γγitivδGγδsulfuriz₂tionGinGoxyfuδlG−u−−lingGfluiγizδγG−δγGαom−ustorUG2021SGYeZSGXXefab 5

203 nnGδxpδrimδnt₂lGstuγyGonGignitionGofGsinglδGαo₂lGp₂rtiαlδsG₂tGlowGoxygδnGαonαδntr₂tionsUG2021SGXbSGZeTab 1

202 ~otδnti₂lGnppliα₂tionGofGvoniαGyiquiγsG₂nγGqδδpGrutδαtiαG—olvδntsGinG–δγuαtionGofGvnγustri₂lGp}YG
rmissionsUG2021SGcaZTcdZ

201  hδGδvolutionG₂nγGγδsulfuriz₂tionGofGsulfurGinGαhδmiα₂lGloopingGαom−ustionGofGαo₂lUGXTXY 0

200 {uαlδ₂rGqδs₂lin₂tionUG2021SGXYXTXZb 1

199 }xyTfuδlGsiringG δαhnologyGforG~owδrGtδnδr₂tionG₂nγGuδ₂tG₂nγG—tδ₂mG~roγuαtionUG2021SGXTYd
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198 phδmiα₂lGkinδtiαG₂n₂lysisGofGinTαylinγδrGionGαurrδntGgδnδr₂tionGunγδrGγirδαtGw₂tδrGinjδαtionGwithinG
intδrn₂lGαom−ustionG–₂nkinδGαyαlδGδnginδUG2021SGXcXTXcX 0

197 ph₂r₂αtδriz₂tionGofGfl₂mδGsynthδsizδγG~γâ�� i}YGn₂noαompositδGα₂t₂lystsGforGoxygδnGrδmov₂lGfromG
p}YTriαhGstrδ₂msGinGoxyGαom−ustionGδxh₂ustsUG2021SGXXSGadcZTaddb 1

196 p₂r−onGp₂pturδgGvnnov₂tionGforG₂GtrδδnGrnvironmδntUG2021SGXXTZX 0

195 nGrδviδwGonGfunγmδnt₂lGrδsδ₂rαhGofGoxyTαo₂lGαom−ustionGtδαhnologyUG2021SGYZeTYZe 0

194 –δviδwGofGoilGp₂lmTγδrivδγG₂αtiv₂tδγGα₂r−onGforGp}YGα₂pturδUG2021SGZXSGYWXTYbY 12

193 pomp₂risonsGofGthδG£nαouplδγGrffδαtsGofGp}YGonGthδGpuaV}YGpountδrflowGqiffusionGsl₂mδGunγδrG
uighG~rδssurδUG2021SGXXSGXdce 2

192 ph₂r₂αtδristiαsG—tuγyGofGt₂sG ur−inδG~δrform₂nαδGwithGusingGsurf₂αδGgδothδrm₂lGδnδrgygGp₂sδG
—tuγyGofGvr₂qUG2021SGXWdcSGWXYWcf

191 plδ₂nGpo₂lG δαhnologiδsGforG~owδrGtδnδr₂tionUG2021SGbXfTbca

190 {umδriα₂lGinvδstig₂tionGofGccWGz°GpulvδrizδγGαo₂lTfirδγGsupδrαritiα₂lGpowδrGpl₂ntGrδtrofittδγGtoG
oxyTαo₂lGαom−ustionUG2021SGXWbSGXWZYYd 7

189 xinδtiαG—tuγyGonGpontinuousG—₂mplingGofGpo₂lGph₂rGfromG₂GziαroGsluiγizδγGoδγUG2021SGcSGfWecTfWfa 2

188 —imul₂tionG—tuγyGonGvmplδmδnt₂tionGofG}xyTsuδlGpom−ustionGforG₂G~r₂αtiα₂lGtqvGrnginδUG 2

187 purrδntGqδvδlopmδntsGofGp₂r−onGp₂pturδG—tor₂gδG₂nγVorG£tiliz₂tionâ��yookingGforG{δtT×δroG
rmissionsGqδfinδγGinGthδG~₂risGngrδδmδntUG2021SGXaSGYaWc 15

186
vnfluδnαδGofGpot₂ssiumGα₂r−on₂tδGα₂t₂lysisG₂nγGprδTtrδ₂tmδntG₂tmosphδrδGonGthδGtδxtur₂lSG
struαtur₂lSG₂nγGαhδmiα₂lGpropδrtiδsGofGhighG₂nγGlowGr₂nkGαo₂lsG−lδnγδγGwithG−iom₂ssG₂nγGthδirG
rδ₂αtivityGunγδrGαonvδntion₂lG₂nγGoxyTαom−ustionGproαδssδsUG2021SGYYWSGXXfcWY

3

185 s₂−riα₂tionG₂nγGpδrform₂nαδGofG₂tmosphδriαGpl₂sm₂Gspr₂yδγGsoliγGoxiγδGfuδlGαδllsGwithGliquiγG
₂ntimonyG₂noγδsUG2021SGeSGZcWTZcd 0

184 ~otδnti₂lG₂nγGph₂llδngδsGofGp₂r−onG—δquδstr₂tionGinG—oilsUG2021SGXTYX 2

183 nG–δviδwGofGthδG{umδriα₂lGzoγδlingGofG~ulvδrizδγGpo₂lGpom−ustionGforGuighTrffiαiδnαySG
yowTrmissionsGOuryrPG~owδrGtδnδr₂tionUG2021SGZbSGdaZaTdacc 3

182 rffδαtGofGp₂rtiαlδGsizδGonGinTsituGγδsulfuriz₂tionGforGoxyTfuδlGpsopUG2021SGYfXSGXYWYdW 4

181 z₂ng₂nδsδG}xiγδsGqδαor₂tδγG~olyphδnylδnδG—ulfiγδG{δδγlδTpunαhingGsi−rousGsδltsgGnG{δwG
pompositδGforGqustG–δmov₂lG₂nγGqδnitr₂tionGnppliα₂tionUG2021SGYYSGYaeZTYafW 0
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180 ~δrform₂nαδGδv₂lu₂tionGofG₂GprδssurizδγGoxyTαom−ustionGpowδrGpl₂ntG₂ααorγingGtoGwδtG₂nγGγryG
fluδGg₂sGrδαirαul₂tionUG2021SGXWdSGXWZYdd 0

179 zoγδllingGofGαo₂lGαom−ustionGinG₂GγropGtu−δGfurn₂αδGinG₂irG₂nγGoxyGfuδlGδnvironmδntUG2021SGadSGaaZXTaaZX 4

178 rmissionGofGtypiα₂lGpollut₂ntsGO{}SG—}PGinGthδGoxygδnGαom−ustionGproαδssGwithG₂irGinTlδ₂k₂gδsUG2021
SGYeSGbWceZTbWcfb 1

177 rffδαtGofG—}YG₂nγG—}ZGonGthδGγistri−utionGofG{₂V—VplG₂nγG₂shδsGαh₂r₂αtδristiαsGofG×hunγongGαo₂lG
γuringGαirαul₂tingGfluiγizδγG−δγG}YVp}YGαom−ustionUG2021SGfcSGYYYTYZZ 6

176 –δm₂rk₂−lδGrffδαtsGofGy₂nth₂niγδG—u−stitutionGforGthδGÇT—itδGonGthδG}xygδnG—tor₂gδV–δlδ₂sδG
~δrform₂nαδGofGÇzn}UG2021SGXZSGZXcfXTZXcfe 2

175 y₂min₂rGourningGVδloαityGofGoiog₂sTpont₂iningGzixturδsUGnGyitδr₂turδG–δviδwUG2021SGfSGffc 2

174 porrosionGoδh₂viorGofGprTpont₂iningGnlloysGunγδrGpyαliαG–δ₂αtionGinG°δtGp}YGt₂sG₂tGcbW´°pUG2021SG
fcSGXWbTXXc 0

173 rxpδrimδnt₂lG₂nγG{umδriα₂lG—tuγyGonGzoγδr₂tδGorGvntδnsδGyowT}xygδnGqilutionG}xyTpom−ustionG
ofGzδth₂nδGinG₂Gy₂−or₂toryT—α₂lδGsurn₂αδGunγδrG{YSGp}YSG₂nγGuY}GqilutionsUG2021SGZbSGXYaWZTXYaXb 3

172  imδT—₂vingG₂nγGphδ₂pG—tr₂tδgyG oG~rδp₂rδGy₂rgδGzδsoporousGz₂tδri₂lsGforGrffiαiδntGp}YG
nγsorptionUG2021SGcWSGffXbTffYd 2

171 –δviδwGonG₂ltδrn₂tivδGfuδlG₂ppliα₂tionGinGironGorδGsintδringUGXTf 4

170 rffδαtGofGpδ}YGγispδrsionGonGthδGoxiγ₂tionG−δh₂viorGofG{iTnlV{iT–δGαo₂tingGinGγryG₂nγGwδtGp}YGg₂sG
₂tGcbWG´°pUG2021SGXedSGXWfafe

169 nGrδviδwGofGp}YG₂γsor−δntsGpδrform₂nαδGforGγiffδrδntGα₂r−onGα₂pturδGtδαhnologyGproαδssδsG
αonγitionsUG2021SGXXSGXWdc 10

168 }xyfuδlGpom−ustionGofG₂GzoγδlGz—°â��nnGrxpδrimδnt₂lG—tuγyUG2021SGXaSGbYfd 3

167 rffδαtGofGp}YG₂nγGuY}GonGph₂rG~ropδrtiδsUG~₂rtGZgG—δmiTph₂rGfromGpontinuousG—₂mplingGinG₂G
ziαrofluiγizδγGoδγUG2021SGZbSGXZXYaTXZXZY 1

166 {umδriα₂lGmoγδlingGofGhδ₂tGtr₂nsfδrGαh₂r₂αtδristiαsGinG₂GtwoTp₂ssGoxygδnGtr₂nsportGrδ₂αtorGforGfirδG
tu−δG−oilδrsGunγδrGoxyTfuδlGαom−ustionUG2021SGXfbSGXXdYae 4

165 uighT δmpδr₂turδGporrosionGoδh₂viorGofG fYSG ~ZadustG₂nγGv{cYbGwithG—urf₂αδG—αr₂tαhingGinG
p₂r−onGqioxiγδG₂tGcWWG´°pUGX 1

164  hδrmogr₂vimδtriαGnn₂lysisGofGpo₂lG—δmiTph₂rGpoTsiringGwithG—tr₂wGinG}YVp}YGzixturδsUG2021SGfSGXaYX 1

163 –δviδwGonGprinαiplδsSGrδαδntGprogrδssSG₂nγGfuturδGαh₂llδngδsGforGoxyTfuδlGαom−ustionGp}YGα₂pturδG
usingGαomprδssionG₂nγGpurifiα₂tionGunitUG2021SGfSGXWbddd 14
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162 nGrδviδwGofGthδGδffδαtsGofGhyγrogδnSGα₂r−onGγioxiγδSG₂nγGw₂tδrGv₂porG₂γγitionGonGsootGform₂tionGinG
hyγroα₂r−onGfl₂mδsUG2021SGacSGZXaWWTZXaYd 3

161 rxpδrimδnt₂lGstuγyGonGthδGst₂−ilityG₂nγGfl₂mδGαh₂r₂αtδristiαsGofGy~tGfl₂mδsGinG}YV{YG₂nγG}YVp}YG
δnvironmδntUG2021SGafSGYWXfTYWXf 2

160 rffδαtsGofGhyγrogδnG₂γγitionGtoGmδth₂nδGonGthδGthδrm₂lG₂nγGignitionGγδl₂yGαh₂r₂αtδristiαsGofG
fuδlT₂irSGoxygδnTδnriαhδγG₂nγGoxyTfuδlGzvyqGαom−ustionUG2021SGacSGZaWWYTZaWXd 4

159  hδGδvolutionGαh₂r₂αtδristiαsGofG−ituminousGαo₂lGinGthδGproαδssGofGpyrolysisG₂tGδlδv₂tδγGprδssurδUG
2021SGZWYSGXYWeZY 5

158  δαhnoTδαonomiαG₂n₂lysisGofGoxyTfuδlGpowδrGpl₂ntGforGαo₂lG₂nγG−iom₂ssGαom−inδγGwithG₂G
powδrTtoTg₂sGpl₂ntUG2021SGcaSGadTbe 0

157 }xyTfuδlGαom−ustionGfδ₂si−ilityGofGαomprδssionGignitionGδnginδsGusingGoxygδnGsδp₂r₂tionG
mδm−r₂nδsGforGδn₂−lingGα₂r−onGγioxiγδGα₂pturδUG2021SGYadSGXXadZY 2

156 —truαtur₂llyGimprovδγGyia—i}aGsor−δntsGγδrivδγGfromGlithiumGs₂liαyl₂tδGprδαursorGforGδnh₂nαδγGp}YG
α₂pturδUG2021SGYYaSGXWdWYd 2

155 nnGδxpδrimδnt₂lGstuγyGofGthδGignitionG₂nγGαom−ustionGαh₂r₂αtδristiαsGofGsinglδGαo₂lGg₂nguδG
p₂rtiαlδsGunγδrGoxyTfuδlGαonγitionsUG2021SGZWcSGXYXdaX 2

154 zδthoγologyGforGthδGnumδriα₂lGα₂lαul₂tionGofGflδxi−ilityG₂n₂lysisGofGthδGαryogδniαGpipδlinδsGwithG
v₂αuumGinsul₂tionUG2021SGXfaSGXWabXY

153 zolδαul₂rGinsightsGintoGthδGrolδGofGαh₂rT−ounγGhyγrogδnGinGαh₂rT{}Grδ₂αtionsGunγδrGhighGprδssurδsgG
nGrδ₂αtivδGmolδαul₂rGγyn₂miαsGsimul₂tionGstuγyUG2022SGZWeSGXYXffd 5

152 nGrδviδwGonGthδGprogrδssG₂nγGprospδαtsGofGoxyTfuδlGα₂r−onGα₂pturδG₂nγGsδquδstr₂tionGOpp—PG
tδαhnologyUG2022SGZWeSGXYYWbd 17

151 }xyTfuδlGpowδrGαyαlδsGpromotingGthδGtr₂nsitionGtoGgrδδnG₂nγGsust₂in₂−lδGfuturδGinGthδGδnδrgyG
sδαtorUG2021SGbXZTbZf

150 rffδαtGofGntmosphδrδG₂nγGnγγitivδGonGrnriαhmδntGph₂r₂αtδristiαsGofG r₂αδGrlδmδntsGγuringG
sluiγizδγGoδγGpo₂lGpom−ustionUGcadSGWXYXWa

149 nppliα₂tionsGofG—oilGo₂αtδri₂lGpommunityGinGp₂r−onG—δquδstr₂tiongGnnGnααostG ow₂rγsGnγv₂nαδγG
rαoTsust₂in₂−ilityUG2021SGYYbTYZe

148 }xyTfuδlGsiringG δαhnologyGforG~owδrGtδnδr₂tionUG2012SGXbXbTXbaZ 1

147 {umδriα₂lG—imul₂tionGonGuyγroγyn₂miαsG₂nγGpom−ustionGinG₂Gpirαul₂tingGsluiγizδγGoδγGunγδrG
}YVp}YG₂nγGnirGntmosphδrδsUG2009SGeeZTeee 1

146 rffδαtGofG}pδr₂tingGponγitionsGonG—}YG₂nγG{}xGrmissionsGinG}xyTsuδlGziniTpsoGpom−ustionG δstsUG
2009SGfZcTfaW 2

145 suδlT{itrogδnGrvolutionGquringGsluiγizδγGoδγG}xyTpo₂lGpom−ustionUG2009SGXXZcTXXaW 2
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144 y₂tδstGrvolutionGofG}xyTsuδlGpom−ustionG δαhnologyGinGpirαul₂tingGsluiγizδγGoδγUG2009SGafTbe 6

143 pom−ustionGofGpo₂lGph₂rG~₂rtiαlδsGunγδrGsluiγizδγGoδγG}xyfiringGponγitionsUG2009SGcYaTcYf 2

142 zoγδlingGofG₂G—inglδGph₂rG~₂rtiαlδGourningGinG}xygδnTrnriαhδγG}YV{YG₂nγG}YVp}YGrnvironmδntUG
2013SGfYdTfZb 3

141 —imul₂tionG₂nγGrxδrgyGnn₂lysisGofG₂GcWWGz°δG}xyTpom−ustionG~ulvδrizδγGpo₂lTsirδγG~owδrG~l₂ntUG
2013SGXXfbTXXff 1

140  hδrmoγyn₂miαG₂nγGδαonomiαGpδrform₂nαδGofGoxyTαom−ustionGpowδrGpl₂ntsGintδgr₂tingGαhδmiα₂lG
loopingG₂irGsδp₂r₂tionUG2020SGYWcSGXXeXZc 9

139 nutom₂tiαGponstruαtionGofG–rqvzG–δγuαδγGphδmistryGwithG₂Gqδt₂ilδγG r₂nsportG₂nγGvtsGnppliα₂tionG
toGpuaGpountδrflowGsl₂mδsUG2020SGZaSGXcbdYTXcbea 5

138 rxpδrimδnt₂lG₂nγG{umδriα₂lG—tuγyGofGthδGrffδαtGofGp}G–δpl₂αingG~₂rtGofG{GprδsδntGinGnirGonGpuG
~rδmixδγGsl₂mδGph₂r₂αtδristiαsG£singG₂G–δγuαδγGzδαh₂nismUG2020SGbSGZWXZWTZWXZe 2

137 –δviδwGofGp}Y—tor₂gδG~rojδαtsG₂nγGqrivingG—tr₂tδgyGofGp}Y—tor₂gδG~rogr₂mGinGxorδ₂UG2016SGYSGXcdTXeb 2

136 p₂r−onGp₂pturδhG r₂nsportG₂nγG—tor₂gδGinGruropδgGnG~ro−lδm₂tiαGrnδrgyGoriγgδGtoG{owhδrδlUG 2

135 rv₂lu₂tionGofGolδδγGslowG~rδαoolingGvnfluδnαδGonGthδGrffiαiδnαyGofGthδGrTzn vn{ GpyαlδUG2018SGYYSGbfZTcWY 5

134 oiom₂ssG orrδf₂αtionG₂sG₂GxδyGqrivδrGforGthδG—ust₂in₂−lδGqδvδlopmδntG₂nγGqδα₂r−oniz₂tionGofG
rnδrgyG~roγuαtionUG2020SGXYSGfYY 20

133 qδvδlopmδntGofGmiαrow₂vδT₂ssistδγGsolTgδlGr₂piγGsynthδsisGofGn₂noTαryst₂llinδGpδrovskitδsGoxygδnG
α₂rriδrGm₂tδri₂lGinGoxyfuδlGαom−ustionUG2019SGYWSGXbYTXbd 4

132 pom−ustionGph₂r₂αtδristiαsGofGzδth₂nδV}xygδnGinG~rδTzixδγG—wirlGsl₂mδUG2009SGZZSGZaZTZae 1

131 ph₂r₂αtδristiαsGofGp₂p}Z—or−δntG~₂rtiαlδsGforGthδGvnTfurn₂αδGqδsulfuriz₂tionUG2010SGZaSGXYXTXYd 3

130 ph₂r₂αtδristiαsGofG—rpoXTxsδx}ZT˛·~δrovskitδG~owγδrsGwithGvmprovδγG}YVp}Y~roγuαtionG
~δrform₂nαδGforG}xyfuδlGpom−ustionUG2014SGZbSGXcXZTXcXe 11

129 —tuγyGonGthδGqδsulfuriz₂tionGph₂r₂αtδristiαGofGyimδstonδGqδpδnγingGonGthδG}pδr₂tingG~₂r₂mδtδrsG
ofGvnTsurn₂αδGqδsulfuriz₂tionGforG}xyTsuδlGpom−ustionG£singGqropG u−δGsurn₂αδUG2011SGafSGebdTeca 2

128 vnvδstig₂tionGofG hδrm₂lG–₂γi₂tionGfromG—ootG~₂rtiαlδsG₂nγGt₂sδsGinG}xyTpom−ustionGpountδrTslowG
sl₂mδsUG2021SGfSGXdbc 1

127 sδ₂turδG—δlδαtionG₂nγG£nαδrt₂intyGnn₂lysisGforGou−−lingGsluiγizδγGoδγG}xyTsuδlGpom−ustionGq₂t₂UG
2021SGfSGXdbd 0
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126 nGpomprδhδnsivδG–δviδwGofGnshGvssuδsGinG}xyfuδlGpom−ustionGofGpo₂lG₂nγGoiom₂ssgGzinδr₂lGz₂ttδrG
 r₂nsform₂tionSGnshGsorm₂tionSG₂nγGqδpositionUG 0

125 –δvδrsi−lδG—α₂vδngingGofGqioxygδnGfromGnirG−yG₂GpoppδrGpomplδxUG2021SGXaZSGXeZacTXeZbY 1

124 rffδαtGofG}YGαonαδntr₂tionGonGαom−ustionG−δh₂viorG₂nγGkinδtiαsGofGαo₂lGg₂nguδGγuringGoxyTfuδlG
αom−ustionG₂nγGoxyTstδ₂mGαom−ustionUGδYdXZ 0

123 p₂r−on₂tionGofGslyGnshGinG}xyTfuδlGpsoGpom−ustionUG2007SGdffTeWa

122 zoγδlingGofGq₂m₂gδGp₂usδγGtoGvnjδαtorsG£sδγGinG~ulvδrizδγTpo₂lT}xygδnTpom−ustionGsurn₂αδUG
2010SGZaSGfbdTfca

121 rxpδrimδnt₂lG—tuγyGofGph₂rG}xiγ₂tionG₂nγGxinδtiαG–₂tδGinG}YVp}Y₂nγG}YV{YrnvironmδntsUG2010SG
ZaSGXXWXTXXWf

120 —δmiαonγuαtingGzδt₂lG}xiγδsG₂sG}xygδnG—δnsorUGXedTXfZ

119 }xyTfuδlGαom−ustionGonGαirαul₂tingGfluiγizδγG−δγGOpsoPUG2011SGddTfe

118 p₂—}aqδαompositionG₂nγGqδsulfuriz₂tionGinGvnTsurn₂αδGqδsulfuriz₂tionGforG}xyTsuδlGpom−ustionG
£singGq sUG2011SGZZSGaYWTaYb

117 pomp₂r₂tivδG—tuγyGofGph₂rGournT}utG₂nγG{}xGrmissionsGinG}YV{Y₂nγG}YVp}YδnvironmδntsUG2011SG
YWSGXfXTXff 1

116 }xyTαo₂lGpom−ustionGzoγδlingG₂tG—δmiTinγustri₂lG—α₂lδUG2012SGYabTYbe 1

115 pomp₂risonsGofGnshG~₂rtiαlδG~ropδrtiδsG£nγδrGnirG₂nγG}xyGpo₂lGpom−ustionGinG₂GYbGk°G
}nδTqimδnsion₂lGqownGsirδγGsurn₂αδUG2013SGXYYbTXYZX

114 {umδriα₂lG—imul₂tionsGofG₂Gy₂rgδG—α₂lδG}xyTpo₂lGournδrUG2013SGfdXTfda

113  hδGtuiγδlinδsGforGthδGqδsignG₂nγGy₂youtGofG}xyTsuδlGpom−ustorGo₂sδγGonGthδGrxpδrimδntsGofG
~ulvδrizδγGpo₂lGpom−ustδγGinGnrSG{YG₂nγGp}YG–δspδαtivδlyUG2013SGfafTfcW

112 {umδriα₂lG—tuγyGonG{}Gsorm₂tionGinG₂G~ulvδrizδγGpo₂lTsirδγGsurn₂αδG£singG}xyTsuδlGpom−ustionUG
2013SGfZdTfae

111 rffδαtGofGpom−ustionGph₂r₂αtδristiαsGonG°₂llG–₂γi₂tivδGuδ₂tGsluxGinG₂GXWWGz°δG}xyTpo₂lG
pom−ustionG~l₂ntUG2013SGXYdbTXYeY

110 pom−ustionGofG~rδTγriδγGorownGpo₂lGinGrnriαhδγGwithG}xygδnGntmosphδrδUG2013SGeXXTeXf

109 pomp₂risonGofGph₂rG—truαtur₂lGph₂r₂αtδristiαsG₂nγG–δ₂αtivityGquringGponvδntion₂lGnirG₂nγG}xyTsuδlG
pom−ustionUG2013SGfefTffe
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108 rxpδrimδnt₂lG—tuγyGofGVol₂tilδT{GponvδrsionG₂tG}YVp}YGntmosphδrδGinG₂GqropG u−δGsurn₂αδUG2013SGZdXTZdc

107 {umδriα₂lGvnvδstig₂tionGonGv–×GqimδnsionG₂nγG}ptimiz₂tionGofG₂GWUZGz°tG—wirlG}xyTsiringGsl₂mδGinG
uighGponfinδmδntsUG2013SGXYcXTXYcc

106 vnvδstig₂tionGofG₂GuighG~rδssurδG}xyTpo₂lG~roαδssUG2013SGXXXTXYW 1

105 rffδαtGofGntmosphδrδGonGVol₂tilδGrmissionGph₂r₂αtδristiαGinG}xyTsuδlGpom−ustionUG2013SGWbSGXZbTXZf

104 plδ₂nGpo₂lG δαhnologiδsGforG~owδrGtδnδr₂tionUGbdfTcaa

103 pom−ustionG~roαδssG₂nγGnirGrmissionGsorm₂tionUG2014SGXfbTYYc

102 nn₂lysisGofGthδGrffδαtGofG~₂rtiαlδG—izδG₂nγGuumiγityGonG–δ₂αtionGph₂r₂αtδristiαsGofGp₂p}ZG—or−δntG
~₂rtiαlδGunγδrGnirG₂nγG}YVp}YGntmosphδriαGponγitionsUG2014SGXWSGdbTeY

101  ow₂rγsGy₂rgδGzultiTsα₂lδG~₂rtiαlδG—imul₂tionsGwithGponjug₂tδGuδ₂tG r₂nsfδrGonGuδtδrogδnδousG
—upδrGpomputδrsUG2015SGZWdTZXf

100 }xyTsuδlGsiringG δαhnologyGforG~owδrGtδnδr₂tionUG2015SGXTYa

99 qiδGlδtztδGuδr₂usforγδrungGfˆ…rGkohlδgδfδuδrtδGxr₂ftwδrkδgGp}Yâ��—δquδstriδrungUG2016SGZYdTZZc

98 rntwiαklungs₂−sαhnittδGγδsGxr₂ftwδrk−₂usUG2016SGabTXdd

97 ph₂r₂αtδristiαsGofG—u−miαronG~₂rtiαul₂tδGz₂ttδrsGsormδγGinGthδGr₂rlyG—t₂gδGofG}xyTsuδlGpo₂lG
pom−ustionUG2016SGXefTXfb

96 }xyTsuδlGsiringG δαhnologyGforG~owδrGtδnδr₂tionUG2017SGYbYdTYbbb 1

95 plδ₂nGrlδαtriαitySGqirtyGrlδαtriαitygG hδGrffδαtGonGyoα₂lGuousδG~riαδsUG

94 xokGs˜–r˜–n˜–Gt₂z˜–GvδGwδnδr₂tˆ¶rGt₂z˜–n˜–nG}ksijδnαδG×δnginlδ¯�tirilmi¯�GÇ₂nm₂s˜–gG—₂y˜–s₂lGoirGˆ�₂l˜–¯�m₂UG

93 pomp₂risonGofGthδrmoγyn₂miα₂lGpotδnti₂lsGofGoxyTfuδlGαom−ustionG₂nγGrδgδnδr₂tivδGαom−ustionUG
2018SGeaSGXeTWWWdWTXeTWWWdW

92 vntroγuαtionUG2019SGXTZZ

91 ph₂ptδrGcUG}xyTfuδlGpom−ustionGp₂pturδG δαhnologyUG2019SGXceTXee

(2019-2013)
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90 rxpδrimδnt₂lG–δsδ₂rαhGofGqiffusionGpom−ustionG₂nγGrmissionsGph₂r₂αtδristiαsG£nγδrG}xyTsuδlG
pom−ustionGzoγδUG2020SGXaYSG 3

89 pomp₂r₂tivδGZTrGOrnδrgySGrxδrgyGMGrnvironmδnt₂lPGnn₂lysisGofG}xyTpo₂lG₂nγGnirTpo₂lGpom−ustionG
−₂sδγGbWWGz°δG—upδrαritiα₂lG—tδ₂mG~owδrG~l₂ntsGwithGp}YGp₂pturδUG2020SGbSGcbYTccY

88 nG—tuγyGonGthδG~δrform₂nαδG₂nγGrmissionsGofGuppvG}xyTsuδlGpom−ustionGinG₂Gps–GrnginδGwithG
–δαirαul₂tδγGp₂r−onGqioxiγδUG 0

87 ponvδrsionGofGvol₂tilδGnitrogδnG₂nγGαh₂rGnitrogδnGtoG{}GinGoxyT−iom₂ssGαom−ustionUG2021SG 1

86 uy−riγGzδm−r₂nδG₂nγG~orousT~l₂tδsG–δ₂αtorsGforGt₂sG ur−inδGnppliα₂tionsUG2020SGZYXTaXd 1

85 —ol₂rGsuδlsGvi₂G woT—tδpG hδrmoαhδmiα₂lG–δγoxGpyαlδsUG2020SGZXTea

84 t₂sTph₂sδGm₂ssGtr₂nsfδrGαoδffiαiδntGofGp}YGinGγiffδrδntG₂lk₂nol₂minδGsolutionsGwithinGp₂αkδγT−δγG
₂−sorptionGαolumnUG2020SG 2

83 –δfδrδnαδsUGYebTZWc

82 qδvδlopingG rδnγingG ow₂rγGrαologiα₂lGpo₂lG£tiliz₂tionUG2022SGXfTZc

81 –δαδntG₂γv₂nαδsGinGpot₂ssiumT−₂sδγG₂γsor−δntsGforGp}YGα₂pturδG₂nγGsδp₂r₂tiongG₂GrδviδwUG2021SGXWWWXX 9

80 oirGx₂r−onG utulumGqδpol₂m₂G δknolojisiT}ksiy₂nm₂â��n˜–nGnk˜–¯�k₂nGÇ₂t₂kl˜–G—istδmγδGqδnδysδlG}l₂r₂kG
˜°nαδlδnmδsiUG2020SGYYSGdXbTdYZ

79 }ptimiz₂tionGofGoxyTfuδlGαirαul₂tingGfluiγizδγG−δγGαom−ustionGsystδmGwithGhighGoxygδnG
αonαδntr₂tionUG2022SGeSGeZTfW 0

78 –δviδwGonGthδGrδαδntGstruαtur₂lG₂γv₂nαδsGinGopδnG₂nγGαlosδγGsystδmsGforGα₂r−onGα₂pturδGthroughG
₂lg₂δUG2021SGXWWWZY 5

77 nGrδviδwGonGm₂tδri₂lsG₂nγGproαδssδsGforGα₂r−onGγioxiγδGsδp₂r₂tionG₂nγGα₂pturδUGWfbeZWbXYXXWbWf 0

76  δαhnologiα₂lGnγv₂nαδsGinGthδG r₂nsform₂tivδG£tiliz₂tionGofGp}YGtoGV₂luδT₂γγδγG~roγuαtsUG2021SGXWcfYY 1

75 zoγδlingGofGsinglδTp₂rtiαlδGαh₂rGαom−ustionGunγδrG}YVuY}GαonγitionsgGrffδαtsGofGtδmpδr₂turδG₂nγG
stδ₂mGαonαδntr₂tionUG2022SGYYdSGXWdXZX 1

74 {itrogδnGδvolutionSG{}XGform₂tionG₂nγGrδγuαtionGinGprδssurizδγGoxyGαo₂lGαom−ustionUG2022SGXbdSGXXYWYW 1

73  δmpδr₂turδG₂nγG{}xGγistri−utionGαh₂r₂αtδristiαsGofGαo₂lGp₂rtiαlδsGunγδrGhighTtδmpδr₂turδG₂nγG
lowToxygδnGδnvironmδntsGsimul₂tingGzvyqGoxyTαo₂lGαom−ustionGαonγitionsUG2022SGXWXSGdZTec 0
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72 oigGγ₂t₂G₂n₂lysisGofGun−urnδγGα₂r−onGinGflyG₂shGforGthδGoptimiz₂tionGinG₂Gαo₂lTfirδγGpowδrGpl₂ntUG
2020SG

71
nn₂lysisGofGthδG—inglδGpo₂lG~₂rtiαlδGpom−ustionG~roαδssGunγδrG}YVp}YGntmosphδrδGo₂sδγGonG
—pδαtr₂lGqi₂gnostiαsG δαhnologygGpom−in₂tionGofG—pδαtrosαopiαGph₂r₂αtδristiαsG₂nγGsl₂mδG
 δmpδr₂turδUG2022SGZcSGXcfdTXdWc

0

70  δmpδr₂turδTγδpδnγδnαδGofGoxiγ₂tionG₂nγGα₂r−uriz₂tionGofGtr₂γδGfXGstδδlGinGp}YGαont₂iningG
impuritiδsUG2022SGXfeSGXXWXad 0

69 nGαomprδhδnsivδGrδviδwGonGδffiαiδntGutiliz₂tionGmδthoγsGofGuighT₂lk₂liGαo₂lsGαom−ustionGinG−oilδrsUG
2022SGZXcSGXYZYcf 3

68 —imult₂nδousGinvδstig₂tionGofGαo₂lGignitionG₂nγGsootGform₂tionGinGtwoTst₂gδG}YV{YG₂nγG}YVp}YG
₂tmosphδrδsUG2022SGZXaSGXYYeWe 1

67 Vol₂tilδG–δlδ₂singGph₂r₂αtδristiαsGofG~ulvδrizδγGpo₂lsGunγδrGzoγδr₂tδGorGvntδnsδGyowT}xygδnG
qilutionG}xyTpom−ustionGponγitionsGinG₂Gsl₂tTsl₂mδGnssistδγGrntr₂inδγGslowG–δ₂αtorUG2022SGXWSGZbe 0

66 rxpδrimδnt₂lG₂nγG{umδriα₂lG—tuγyGonGthδGpom−ustionGph₂r₂αtδristiαsGofG₂Gy₂min₂rG{onT~rδmixδγG
zδth₂nδGwδtGsl₂mδGinG}xygδnVp₂r−onGqioxiγδGpoflowUG2022SGXWSG

65  hδrmogr₂vimδtriαG₂nγGkinδtiαGstuγyGofGthδrm₂lGγδgr₂γ₂tionGofGv₂riousGtypδsGofGmuniαip₂lGsoliγG
w₂stδGOz—°PGunγδrG{YSGp}YG₂nγGoxyTfuδlGαonγitionsUG2022SGYaeSGXYZbdZ 2

64 £singGγissip₂tionGf₂αtorGmδthoγGinGtδstingGthδG₂shGsintδringGproαδssGofGαδrδ₂lGpδllδtG₂nγGαo₂lGfuδlsUG
2022SGYbWSGXYZdXe 0

63 pomprδhδnsivδGstuγyGonGthδGδffδαtGofGp}YGonGαo₂lGpyrolysisG₂tGf₂stGhδ₂tingGr₂tδUG2021SGdSGXZcfTXZde 0

62 p₂r−onGp₂pturδGpyαlδsUG2021SGdXdTdbY

61 plδ₂nGrlδαtriαitySGqirtyGrlδαtriαitygG hδGrffδαtGonGyoα₂lGuousδG~riαδsUGX

60 ph₂ngδsGinGthδGδnδrgyGproγuαtionGtoGrδγuαδGthδGδnvironmδnt₂lGimp₂αtUG2021SGXbSGaXTbY

59 —imul₂tionGofGp}YGp₂pturδG~roαδssGinGsluδGt₂sGfromG}xyTsuδlGpom−ustionG~l₂ntG₂nγGrffδαtsGofG
~ropδrtiδsGofGn−sor−δntUG2022SGfSGfb 0

58 vnvδstig₂tionGonGthδG₂ppliα₂tionGofG−yTproγuαtGstδ₂mGinGironGorδGsintδringgGpδrform₂nαδG₂nγG
funαtionGmδαh₂nismUUG2022SGX

57  hδGδffδαtGofGα₂r−onGγioxiγδGonGthδGrδ₂αtivityGofGuYVp}GoxyTfuδlGαom−ustionUG2022SGaaSGX

56 –δviδwGonGthδrm₂lGαonvδrsionGαh₂r₂αtδristiαsGofGαo₂lGinG}YVuY}G₂tmosphδrδUG2022SGYZYSGXWdYcc 0

55 vntroγuαtionGtoGα₂r−onGα₂pturδUG2022SGXTZX

(2022-2020)
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54 nGrδviδwGonGp}YGα₂pturδGwithGαhillδγG₂mmoni₂G₂nγGp}YGutiliz₂tionGinGurδ₂Gpl₂ntUG2022SGcXSGXWYWZW 1

53 —upprδssionGofGthδG~hδnoliαG—o₂Gsorm₂tionGinGthδG~rδsδnαδGofGrlδαtrolytiαGvnorg₂niαG—δδγUG

52 }xyTfuδlGsiringG δαhnologyGforG~owδrGtδnδr₂tionG₂nγGuδ₂tG₂nγG—tδ₂mG~roγuαtionUG2022SGXcYbTXcbX

51 p}YGα₂pturδG₂nγGsδquδstr₂tionGinGporousGmδγi₂GwithG—i}YG₂δrogδlGn₂nop₂rtiαlδTst₂−ilizδγGfo₂msUG
2022SGZYaSGXYaccX 1

50 }xygδnGproγuαtionGroutδsG₂ssδssmδntGforGoxyTfuδlGαom−ustionUG2022SGYbaSGXYaZWZ 0

49  hδGtlo−₂lGp₂r−onGsootprintG₂nγGuowG{δwGp₂r−onGzinδr₂liz₂tionG δαhnologiδsGp₂nGoδG£sδγGtoG
–δγuαδGp}YGrmissionsUG2022SGcSGaa 1

48 –δαδntGγδvδlopmδntsGinGp}GYGα₂pturδSGutiliz₂tionSGrδl₂tδγGm₂tδri₂lsSG₂nγGαh₂llδngδsUG 1

47 oioαh₂rG—ynδrgistiαG{δwGnmmoni₂Gp₂pturδGofGp}YG₂nγGuighTV₂luδG£tiliz₂tionGofGvntδrmδγi₂tδG
~roγuαtsUG

46 pu}GmoγifiδγGxv TcG₂sG₂GhighTδffiαiδnαyGα₂t₂lystGforGδnδrgyTδffiαiδntG₂minδGsolvδntGrδgδnδr₂tionUG
2022SGXYXdWY 2

45 rxpδrimδnt₂lGinvδstig₂tionGonGthδGoxiγ₂tionGproαδssG₂nγGmδαh₂nismGofGstδδlG−illδtGunγδrG
oxygδnTδnriαhδγGαom−ustionG₂tmosphδrδUG2022SGaaSGcYdXTcYeb

44 nnGδxpδrimδnt₂lGstuγyGofG{}GrδγuαtionG−yGrδ₂lG−iog₂sGrδ−urningG₂tGhighGtδmpδr₂turδGunγδrG
oxyTfuδlGαomplδxG₂tmosphδrδUG2022SGZYcSGXYafee 0

43 —δlfToptimizingGαontrolG₂nγGs₂fδtyG₂ssδssmδntGtoG₂αhiδvδGδαonomiαG₂nγGs₂fδGopδr₂tionGforGoxyTfuδlG
αom−ustionG−oilδrGisl₂nγGsystδmsUG2022SGZYZSGXXfZfd 0

42 ph₂r₂αtδristiαsGofGoxyTmδth₂nδGfl₂mδGinG₂nG₂xi₂lVt₂ngδnti₂lGswirlGjδtG−urnδrUG2022SGXZfSGXXWdZY

41 uδ₂tGtr₂nsfδrG₂nγGitsGinfluδnαδGonGzvyqGαom−ustionUG2022SGXeXTYXf

40  hδrm₂lGpδrform₂nαδG₂nγGhδ₂tGtr₂nsfδrGαh₂r₂αtδristiαsG₂n₂lysδsGofGoxyT−iog₂sGαom−ustionGinG₂GswirlG
st₂−ilizδγG−oilδrGunγδrGv₂riousGoxiγizingGδnvironmδntsUG2022SGXYbYWc 0

39 zoγifiα₂tionGofG₂GYaWGk°thGgr₂tδGinαinδr₂tionGsystδmGforGoxyfuδlGαom−ustionGofGwooγGαhipsUG2022SG
XWaSGeWTee

38 —upprδssionGofGthδGphδnoliαG—}nGform₂tionGinGthδGprδsδnαδGofGδlδαtrolytiαGinorg₂niαGsδδγUG2022SG
ebXSGXbeWeY

37 pomp₂risonGofGoxyTfuδlGprδhδ₂tδγGαom−ustionGαh₂r₂αtδristiαsGofGhighTG₂nγGlowTGvol₂tilityG
α₂r−onT−₂sδγGfuδlsUG2022SGZZWSGXYbbeZ 0
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36 nG–δ₂xssGstuγyGofGthδGδffδαtGofGprδssurδGonGthδGαontri−utionGofGαh₂rTp}YGg₂sifiα₂tionGtoGαh₂rG
αonvδrsionGγuringGprδssurizδγGoxyTfuδlGαom−ustionUG2022SGZYfSGXYbaZf 0

35 –δgul₂tionGofGorg₂niαGhyγroα₂r−onGpollut₂ntsGinGαo₂lGvol₂tilδsGαom−ustionGwithGp}YG₂γγitionUG2022SG
ZdaSGXZZfWa 0

34 o₂po}Zâ��˛·GpδrovskitδTtypδGoxygδnGα₂rriδrGforGαhδmiα₂lGloopingG₂irGsδp₂r₂tionSGp₂rtGvgGqδtδrmin₂tionG
ofGoxygδnGnonTstoiαhiomδtryG₂nγGαyαliαGst₂−ilityGofGoxygδnGα₂rriδrUG2022SGZWYSGXYXfdY 0

33 pommunityGnn₂lysisGofGoifurα₂tionGz₂psGofGqilutδγGuyγrogδnGpom−ustionGinG°—–sUG 0

32 —oliγGfuδlsGfl₂mδlδssGαom−ustionUG2022SGbWbTbbY 1

31 poYGpovδr₂gδGnααδlδr₂tδsG}xygδnG–δmov₂lGinG}xyTpom−ustionG—ystδmsUG 0

30 {umδriα₂lGsimul₂tionGonGαoTfiringGultr₂TlowGvol₂tilδGα₂r−onT−₂sδγGfuδlsGwithG−ituminousGαo₂lGunγδrG
oxyTfuδlGαonγitionUG2023SGZZYSGXYcWed 0

29 nGpritiα₂lGnn₂lysisGofGthδG}xyTpom−ustionG~roαδssgGsromGz₂thδm₂tiα₂lGzoγδlsGtoGpom−ustionG
~roγuαtGnn₂lysisUG2022SGXbSGcbXa 0

28 ’u₂ntifyingGthδGδffδαtGofGp}YGg₂sifiα₂tionGonGpulvδrizδγGαo₂lGαh₂rGoxyTfuδlGαom−ustionUG2022SG 0

27 rffδαtGofGvnt₂kδGph₂rgδG δmpδr₂turδG}nG}xyTsuδlGpom−ustionGO}spPGinG₂nGuppvGqiδsδlGrnginδG
£nγδrGqiffδrδntGp}YGqilutionsUG2022SG 0

26 qyn₂miαG₂nγGkinδtiαGstuγiδsGonGthδGoxyTαo₂lGαom−ustionGusingGmultiTp₂r₂mδtδrGhighTspδδγG
γi₂gnostiαsUG2022SGZYdSGXYWWcb 0

25 pomput₂tion₂lGsluiγGqyn₂miαsGOpsqPGinvδstig₂tionGonG₂ssoαi₂tδγGδffδαtGofGαl₂ssifiδrG−l₂γδsGlδngthsG
₂nγGopδningG₂nglδsGonGαo₂lGαl₂ssifiα₂tionGδffiαiδnαyGinGαo₂lGpulvδrizδrUG2022SGcSGXWWYcc 1

24 tr₂phδnδG₂δrogδlGlo₂γδγGwithGpδ}YG₂sG₂Gα₂t₂lystGforGsδlδαtivδGα₂t₂lytiαGrδγuαtionGofG{}xGwithG{uZG
₂tGlowGtδmpδr₂turδUG2023SGfZdSGXceaWf 0

23 –δviδwGofGp₂r−onGp₂pturδG₂nγGzδth₂nδG~roγuαtionGfromGp₂r−onGqioxiγδUG2022SGXZSGXfbe 0

22 pom−ustionGph₂r₂αtδristiαsG₂nγG{}GrmissionsGγuringGpoTpom−ustionGofGpo₂lGt₂nguδG₂nγGpo₂lG
—limδGinG}YVp}YGntmosphδrδsUG 0

21 ~₂rtiαlδG—izδGqistri−utionG₂nγGrnriαhmδntGofGnlk₂liG₂nγGuδ₂vyGzδt₂lsGinGslyGnshGonGnirG₂nγG}xyTsuδlG
ponγitionsGfromG—luγgδGpom−ustionUG2023SGXcSGXab 0

20 rffδαtGofGrxtδrn₂lGzinδr₂lGnγγitionGonG~zGtδnδr₂tδγGfromG×hunγongGpo₂lGpom−ustionUG2023SGXcSGdZW 0

19 psqT₂iγδγGoptimiz₂tionGofGthδGγδαompositionGkinδtiαsGofGαδmδntGr₂wGmδ₂lsGunγδrGhighGp}YG
αonαδntr₂tionsUG2023SGYaYSGXWdcbX 0
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18 ph₂r₂αtδriz₂tionGofGnG—wirlGslδxGsuδlGpom−ustorGinG₂Gp}YGqilutδγGrnvironmδntUG2023SG 0

17 p₂r−on₂tionGofGflyG₂shUG2023SGYcdTZYb 0

16 ph₂rTp}YGrδ₂αtionG−δh₂viourG₂nγGintδr₂αtionsGofGαo₂lGg₂nguδVwδ₂thδrδγGαo₂lG₂nγGαo₂lGg₂nguδVpinδG
s₂wγustG−lδnγsUG 0

15 –δviδwingGrnδrgyGtδnδr₂tionUG 0

14 zolδαul₂rGγyn₂miαsGsimul₂tionGonGpuaGαom−ustionGinGp}YV}YV{YG₂tmosphδrδGsu−jδαtδγGtoGδlδαtriαG
fiδlγUGXTd 0

13 qδsignGofG₂Gα₂r−onGα₂pturδGsystδmGforGoxyTfuδlGαom−ustionGinGαomprδssionGignitionGδnginδsGwithG
δxh₂ustGw₂tδrGrδαirαul₂tionUG2023SGYeaSGXXcfdf 0

12 nn₂lysisGonGinfluδnαingGf₂αtorsG₂nγGimprovδmδntGofGthδrm₂lGδffiαiδnαyGofG−₂g₂ssδG−oilδrsG−₂sδγGonG
pδrform₂nαδGtδstGγ₂t₂UG2023SGYdXSGXYdWff 0

11 purrδntGst₂tusGofGα₂r−onGα₂pturδSGutiliz₂tionSG₂nγGstor₂gδGtδαhnologiδsGinGthδGglo−₂lGδαonomygGnG
survδyGofGtδαhniα₂lG₂ssδssmδntUG2023SGZaYSGXYdddc 0

10 rxpδrimδnt₂lG₂nγGkinδtiαGstuγyGofG{Y}Gthδrm₂lGγδαompositionGinGprδssurizδγGoxyTαom−ustionUG
2023SGZacSGXYeZYZ 0

9 rxpδrimδnt₂lG₂nγGnumδriα₂lGstuγyGonGthδGignitionGγδl₂yGtimδsGofGmδth₂nδVprop₂nδGmixturδsG
γilutδγGinGα₂r−onGγioxiγδUG2023SGZaZSGXYdffX 0

8 p}YGαovδr₂gδGonG~γGα₂t₂lystsG₂ααδlδr₂tδsGoxygδnGrδmov₂lGinGoxyTαom−ustionGsystδmsUG2023SGYbSGcbYdTcbZc 0

7 }xyTfuδlGαom−ustionGofGpulvδrizδγGαo₂lGinG₂nGinγustri₂lG−oilδrGwithG₂Gt₂ngδnti₂llyGfirδγGfurn₂αδUG2023
SGXYaSGXWZecX 0

6 zδsoTG₂nγGmiαroTsα₂lδGαom−ustionGinst₂−ilityG₂nγGfl₂mδGαh₂r₂αtδristiαsUG2023SGdaXTeYf 0

5 nppliα₂tionGofG−ioαh₂rG₂nγGα₂r−onT−₂sδγG₂γsor−δntGforGp}YGα₂pturδUG2023SGYZfTYcf 0

4 –δγuαtionGpotδnti₂lGofGthδGδnδrgyGpδn₂ltyGforGp}YGα₂pturδGinGpp—UG 0

3 }pnpG δαhnologyGinG}xyTsuδlGpom−ustionGforGp₂r−onGp₂pturδUG2023SGcbTdd 0

2 qr₂gGinαrδ₂sδG₂nγGtur−ulδnαδG₂ugmδnt₂tionGinGtwoTw₂yGαouplδγGp₂rtiαlδTl₂γδnGw₂llT−ounγδγGflowsUG
2023SGZbSGWabXZZ 0

1 y₂t₂}ZT−₂sδγGαompositδGmδm−r₂nδGwithGhighGoxygδnGpδrmδ₂−ilityUG2023SGZXeSGXYZfXf 0
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