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o−t−lytiβFÇystδmFforFthδFÇynthδsisFofF—rim−ryFo−rα−m−tδsF−nγFyonosuαstitutδγFÜrδ−sUF2018SFYWXcSFZ[cXTZ[cc 23

298 xδ−γF−βiγFα−ttδryFrδβyβlingFforFthδFtwδntyTfirstFβδnturyUF2018SF]SFXbXZac 36

297
pδtδrmin−tionFofFÇδlδniumF−nγFmrsδniβFuonsFinFqγiαlδFyushroomFÇ−mplδsFαyFzovδlFohloriγδT–x−liβF
mβiγFpδδpFqutδβtiβFÇolvδntFqxtr−βtionFÜsingFsr−phitδFrurn−βδTmtomiβFmαsorptionFÇpδβtromδtryUF
2018SFXWXSF]dZTaWW

7

296 qr−singF−nγFrδwritingFofFtit−niumFoxiγδFβolourFm−rksFusingFl−sδrTinγuβδγFrδγuβtionVoxiγ−tionUF2018SF
[]cSFc[dTc][ 15

295 qlδβtroγδpositionFofFn−noTniβkδlFinFγδδpFδutδβtiβFsolvδntsFforFhyγrogδnFδvolutionFrδ−βtionFinF
−lk−linδFsolutionUF2018SF[ZSFX]abZTX]aca 27

294 qnh−nβingFthδFγδnsifiβ−tionFofFβδri−Fβδr−miβF−tFlowFtδmpδr−turδFvi−FthδFβolγFsintδringF−ssistδγF
twoTstδpFsintδringFproβδssUF2018SF[[SFÇ][TÇ]b 12

293 pirδβtFqlδβtroβhδmiβ−lFpδpositionFofFxithiumFfromFxithiumF–xiγδFinF−FtighlyFÇt−αlδF
mluminiumToont−iningFÇolv−tδFuoniβFxiquiγUF2018SF]SFZZacTZZbY 6
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292 winδtiβsF−nγFmδβh−nismFofFβorrosionFofFmilγFstδδlFinFnδwFtypδsFofFioniβFliquiγsUF2018SFcYZSFYZ[TY[[ 10

291 z−nosβ−lδFolustδringFofFmlβoholiβFÇolutδsFinFpδδpFqutδβtiβFÇolvδntsFÇtuγiδγFαyFzuβlδ−rFy−gnδtiβF
Rδson−nβδF−nγFpyn−miβFxightFÇβ−ttδringUFACSiSustainableiChemistryiandiEngineeringSF2019SFbSFX]WcaTX]WdY8.3 11

290 —hδnoliβFhyγrogδnFαonγFγonorsFinFthδFform−tionFofFnonTioniβFγδδpFδutδβtiβFsolvδntseFthδFquδstFforF
typδFçFpqÇUF2019SF]]SFXWY]ZTXWY]a 123

289 Çolv−tionFofFβ−rαohyγr−tδsFinFfivδFβholinδFβhloriγδTα−sδγFγδδpFδutδβtiβFsolvδntsF−nγFthδF
impliβ−tionFforFβδllulosδFsoluαilityUFGreeniChemistrySF2019SFYXSF[abZT[acY 10 31

288 untδrmolδβul−rFintδr−βtionsF−nγFsolv−tionFδffδβtsFofFγimδthylsulfoxiγδFonFtypδFuuuFγδδpFδutδβtiβF
solvδntsUF2019SFYXSFXbYWWTXbYWc 16

287 oontinuousFrlowFÇynthδsisFofF−FİrFy−gnδtiβFrr−mδworkFoompositδFforF—ostToomαustionFo–F
o−pturδUF2019SFY]SFXZXc[TXZXcc 20

286 tighFr−tδFl−sδrFγδpositionFofFβonγuβtivδFβoppδrFmiβrostruβturδsFfromFγδδpFδutδβtiβFsolvδntsUF2019SF
]]SFdaYaTdaYc 2

285 Öhδrmophysiβ−lF−nγFyol−rFçolumδFmαδrr−tionFofFmmphiphiliβFqutδβtiβFyixFofFniv−lδntFpiolsF−nγF
mmmoniumTuoniβFxiquiγUFJournaliofiChemicaliqamp;iEngineeringiDataSF2019SFa[SFZZWbTZZX] 2.8 13

284 mFstr−tδgyFforFthδFγissolutionF−nγFsδp−r−tionFofFr−rδFδ−rthFoxiγδsFαyFnovδlFnrˆ‚nstδγF−βiγiβFγδδpF
δutδβtiβFsolvδntsUFGreeniChemistrySF2019SFYXSF[b[cT[b]a 10 46

283 öh−tF−FγiffδrδnβδF−FmδthylFgroupFm−kδsFTFproαingFβholinδTurδ−Fmolδβul−rFintδr−βtionsFthroughF
urδ−FstruβturδFmoγifiβ−tionUF2019SFYXSFXcYbcTXcYcd 14

282 untδgr−tionFofFrδnδw−αlδFγδδpFδutδβtiβFsolvδntsFwithFδnginδδrδγFαiom−ssFtoF−βhiδvδF−FβlosδγTloopF
αiorδfinδryUF2019SFXXaSFXZcXaTXZcY[ 47

281 mnnδ−lingFinγuβδγF−FwδllTorγδrδγFsinglδFβryst−lF˛·Tyn–F−nγFitsFδlδβtroβhδmiβ−lFpδrform−nβδFinF
zinβTionFα−ttδryUF2019SFdSFX]XWb 18

280 oontroll−αlδFprδp−r−tionFofF−ntimonyFpowγδrsFαyFδlδβtroγδpositionFinFβholinδFβhloriγδTδthylδnδF
glyβolUF2019SFZWSFYc]dTYcab 5

279 —olyTqu−siTδutδβtiβFsolvδntsFO— qÇsPeFvδrs−tilδFsolvδntsFforFγissolvingFmδt−lFoxiγδsUFGreeniChemistry
SF2019SFYXSF]]bXT]]bc 10 21

278 ÖhδFinfluδnβδFofFv−riousFf−βtorsFonFβorrosionFofFmilγFstδδlFinFγδδpFδutδβtiβFsolvδntsUF2019SFaSFYZYTYZa 7

277 pTÖoluδnδsulfoniβFmβiγTn−sδγFpδδpTqutδβtiβFÇolvδntsFforFÇoluαilizingFyδt−lF–xiγδsUFACSiSustainablei
ChemistryiandiEngineeringSF2019SFbSFZd[WTZd[c 8.3 53

276 xδ−βhingF−nγFÇδlδβtivδFqxtr−βtionFofFunγiumF−nγFÖinFfromFİinβFrluδFpustFÜsingF−nF–x−liβFmβiγTn−sδγF
pδδpFqutδβtiβFÇolvδntUFACSiSustainableiChemistryiandiEngineeringSF2019SFbSF]ZWWT]ZWc 8.3 29

275 pδgr−γ−tionFofFpδδpTqutδβtiβFÇolvδntsFn−sδγFonFoholinδFohloriγδF−nγFo−rαoxyliβFmβiγsUFACSi
SustainableiChemistryiandiEngineeringSF2019SFbSFXX]YXTXX]Yc 8.3 100
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274 mFsl−nβδFofFthδFqlδβtroβhδmiβ−lFooTpδpositionFofFunγiumF−nγFmrsδniβFinF−FoholinδF
ohloriγδVqthylδnδFslyβolFpδδpFqutδβtiβFÇolvδntUF2019SFXaaSFpZb[TpZcW 2

273 oomputingFsoluαilityFp−r−mδtδrsFofFγδδpFδutδβtiβFsolvδntsFfromFyolδβul−rFpyn−miβsFsimul−tionsUF
2019SF[dbSFXWTXc 33

272
çolumδtriβF−nγFβomprδssiαilityFpropδrtiδsFforF−quδousFsolutionsFofFβholinδFβhloriγδFα−sδγFγδδpF
δutδβtiβFsolvδntsF−nγF—rigoginδâ��rloryâ��—−ttδrsonFthδoryFtoFβorrδl−tδFofFδxβδssFmol−rFvolumδsF−tF
ÖFhFOYdZUX]FtoFZWcUX]PFwUFJournaliofiMoleculariLiquidsSF2019SFYcdSFXXXWbb

6 26

271 qlδβtroγδpositionFofF—orousFÇnTziTouFmlloyFmnoγδFforFxithiumTuonFn−ttδriδsFfromFziβkδlFy−ttδFinF
pδδpFqutδβtiβFÇolvδntsUF2019SFXaaSFp[YbTp[Z[ 20

270 Öhδorδtiβ−lF−nγFδxpδrimδnt−lF−γsorptionFstuγiδsFofFphδnolF−nγFβryst−lFviolδtFγyδFonFβ−rαonF
n−notuαδFfunβtion−lizδγFwithFγδδpFδutδβtiβFsolvδntUFJournaliofiMoleculariLiquidsSF2019SFYccSFXXWcd] 6 36

269 xowTtδmpδr−turδFδlδβtroβhδmiβ−lFβoγδpositionFofF−luminumTnδoγymiumF−lloyFinF−FhighlyFst−αlδF
solv−tδFioniβFliquiγUF2019SFYZSFXdWZTXdWd 5

268 y−gnδtiβFpolyγop−minδFmoγifiδγFwithFγδδpFδutδβtiβFsolvδntFforFthδFm−gnδtiβFsoliγTph−sδF
δxtr−βtionFofFsulfonylurδ−FhδrαiβiγδsFinFw−tδrFs−mplδsUF2019SFXaWXSF]ZT]d 34

267 pδδpFδutδβtiβFsolvδntFroutδFsynthδsisFofFzinβF−nγFβoppδrFv−n−γ−tδFnTtypδFsδmiβonγuβtorsFâ��F
m−ppingFoxygδnFv−β−nβiδsF−nγFthδirFδffδβtFonFphotovolt−gδUF2019SFbSFXYZWZTXYZXa 25

266
qffδβtFofFtyγr−tδγF−nγFzonhyγr−tδγFoholinδFohloriγδâ��Ürδ−FpδδpFqutδβtiβFÇolvδntFORδlinδPFonF
ÖhromαinTninγingFsTqu−γruplδxFmpt−mδrFOÖnmPeFmFol−ssiβ−lFyolδβul−rFpyn−miβsFÇimul−tionFÇtuγyUF
2019SFXYZSFXXacaTXXadc

16

265 qlδβtroγδpositionFofFziTouF−lloyFfilmsFfromFniβkδlFm−ttδFinFγδδpFδutδβtiβFsolvδntUF2019SFYZYSFaTX] 12

264 ÇÜnÇÖuÖÜÖu–zF–rFÇ–xçqzÖÇFnüFÇmrqRF—R–pÜoÖÇUF2019SFX[]]TXaZ[ 2

263 Öhδorδtiβ−lFstuγyFofFphysiβoβhδmiβ−lFpropδrtiδsFofFsδlδβtδγF−mmoniumFs−ltTα−sδγFγδδpFδutδβtiβF
solvδntsUFJournaliofiMoleculariLiquidsSF2019SFYc]SFZcT[a 6 15

262 yolδβul−rlyFtδtδrogδnδousFÇtruβturδFofF−FzonioniβFpδδpFqutδβtiβFÇolvδntFoomposδγFofF
zTyδthyl−βδt−miγδF−nγFx−uriβFmβiγUF2019SFXYZSFZdc[TZddZ 19

261 pδδpFδutδβtiβFsolvδntsFforFβ−thoγδFrδβyβlingFofFxiTionFα−ttδriδsUF2019SF[SFZZdTZ[] 199

260 qlδβtroβhδmiβ−lFzuβlδ−tionF−nγFsrowthFofFynF−nγFynTİnFmlloyFfromFxδ−βhδγFxiquorsFofFÇpδntF
mlk−linδFn−ttδriδsFÜsingF−FpδδpFqutδβtiβFÇolvδntUF2019SFXaaSFpXddTpYW[ 8

259 mppliβ−tionsFofFuoniβFxiquiγsFinFRδmov−lFofFÇurf−βδFoont−min−ntsUF2019SFaXdTacW 8

258 —olymδrFsolv−tionFinFβholinδFβhloriγδFγδδpFδutδβtiβFsolvδntsFmoγul−tδγFαyFthδFhyγrogδnFαonγF
γonorUFJournaliofiMoleculariLiquidsSF2019SFYbdSF]c[T]dZ 6 12

257 qlδβtroγδpositionFofFziFyoFouFβo−tingsFfromFro−stδγFniβkδlFm−ttδFinFγδδpFδutδβtiβFsolvδntFforF
hyγrogδnFδvolutionFrδ−βtionUF2019SF[[SF]bW[T]bXa 21
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256 Öhδrmophysiβ−lFpropδrtiδsFinFγδδpFδutδβtiβFsolvδntsFwithVwithoutFw−tδrUF2019SFXYd[SFW]YW[X 13

255 ÇδlδβtivδFrδβovδryFofFzinβFfromFzinβFoxiγδFγustFusingFβholinδFβhloriγδFα−sδγFγδδpFδutδβtiβFsolvδntsUF
2019SFYdSFYYYYTYYYc 14

254 qlδβtroβhδmiβ−lFf−αriβ−tionFofFrδÇFfilmsFwithFhighFβ−t−lytiβF−βtivityFforFoxygδnFδvolutionUUF2019SFdSFZXdbdTZXdcb4

253 oomp−r−tivδFÇtuγyFofFziTÇnFmlloysFqlδβtroγδpositδγFfromFoholinδFohloriγδTn−sδγFuoniβFxiquiγsFinF
pirδβtF−nγF—ulsδγFourrδntUF2019SFdSFcWX 5

252 z−nostruβturδFofFthδFγδδpFδutδβtiβFsolvδntVpl−tinumFδlδβtroγδFintδrf−βδF−sF−FfunβtionFofFpotδnti−lF
−nγFw−tδrFβontδntUF2019SF[SFX]cTXac 49

251 tighTÇpδδγFqlδβtropl−tingFofFrδFrilmsFÜsingFpqÇTn−sδγF—l−tingFn−thsUF2019SF[cSFXZZWTXZZ[ 2

250 ÇδlδβtivδFγissolutionFofFr−rδTδ−rthFδlδmδntFβ−rαon−tδsFinFγδδpFδutδβtiβFsolvδntsUF2019SFZbSF]YcT]ZZ 17

249 yolδβul−rFγyn−miβsFsimul−tionsFonFδxtr−βtivδFγδsulfuriz−tionFofFfuδlsFαyFtδtr−αutyl−mmoniumF
βhloriγδFα−sδγFpδδpFqutδβtiβFÇolvδntsUFJournaliofiMoleculariLiquidsSF2019SFYb[SFY][TYaW 6 29

248 ÇynthδsisF–fFγiTF−nγFtriTsuαstitutδγFthiourδ−Fγδriv−tivδsFinFw−tδrFusingFβholinδFβhloriγδâ��urδ−F
β−t−lystUF2019SF[WSFXXZTXYZ 3

247 mFgrδδnFonδTpotFsynthδsisFofF˛–T−minoFnitrilδFγδriv−tivδsFvi−FÇtrδβkδrFrδ−βtionFinFγδδpFδutδβtiβF
solvδntsUF2019SFX]WSFZWZTZWb 9

246 mppliβ−tionsFofFpδδpFqutδβtiβFÇolvδntsUF2019SFXXXTX]X 5

245 mluminumFqlδβtroβhδmiβ−lFzuβlδ−tionF−nγFsrowthFontoF−Fsl−ssyFo−rαonFqlδβtroγδFfromF−FpδδpF
qutδβtiβFÇolvδntUF2019SFXaaSFpZWZ]TpZW[X 14

244 –vδrviδwFofF−βiγiβFγδδpFδutδβtiβFsolvδntsFonFsynthδsisSFpropδrtiδsF−nγF−ppliβ−tionsUF2020SF]SFcTYX 102

243 o−t−lystTqlδβtrolytδFuntδr−βtionsFinFmquδousFRδlinδFÇolutionsFforFtighlyFÇδlδβtivδFqlδβtroβhδmiβ−lF
o–FRδγuβtionUF2020SFXZSFZW[TZXX 21

242 RδγoxFβh−r−βtδristiβsFofFironFionsFinFγiffδrδntFγδδpFδutδβtiβFsolvδntsUF2020SFYaSF[cZT[dY 12

241 Ültr−f−stFsynthδsisFofFδxfoli−tδγFm−ng−nδsδFoxiγδsFinFγδδpFδutδβtiβFsolvδntsFforFw−tδrFpurifiβ−tionF
−nγFδnδrgyFstor−gδUF2020SFZbdSFXYYZYb 22

240
mFgrδδnSF−ββur−tδF−nγFsδnsitivδF−n−lytiβ−lFmδthoγFα−sδγFonFvortδxF−ssistδγFγδδpFδutδβtiβF
solvδntTliquiγFph−sδFmiβroδxtr−βtionFforFthδFγδtδrmin−tionFofFβoα−ltFαyFslottδγFqu−rtzFtuαδFfl−mδF
−tomiβF−αsorptionFspδβtromδtryUF2020SFZXWSFXY]cY]

14

239 ÇtuγyFonFphotoβ−t−lytiβF−nγF−ntiα−βtδri−lFpropδrtiδsFofFph−sδFpurδFrδY–ZFn−nostruβturδsF
synthδsizδγFusingFo−r−llum−Frimαri−t−F−nγFmβhyr−nthδsFmspδr−Flδ−vδsUF2020SFYWZSFXa[W[b 9

Citation Report

14



238 qlδβtroβhδmiβ−lFαδh−viorF−nγFδlδβtroγδpositionFofFziTooF−lloyFfromFβholinδFβhloriγδTδthylδnδF
glyβolFγδδpFδutδβtiβFsolvδntUF2020SF]WbSFX[[ccd 15

237 qlδβtroβhδmiβ−lFf−αriβ−tionFofFβoα−ltFfilmsFinF−FβholinδFβhloriγδâ��δthylδnδFglyβolFγδδpFδutδβtiβF
solvδntFβont−iningFw−tδrUFChemicaliPapersSF2020SFb[SFaddTbWd 1.9 10

236 yoγδlingFthδFδffδβtFofFtδmpδr−turδFonFpδrform−nβδFofF−nFironTv−n−γiumFrδγoxFflowFα−ttδryFwithF
γδδpFδutδβtiβFsolvδntFOpqÇPFδlδβtrolytδUF2020SF[[dSFYYb[dX 14

235 unsightFintoFÇpδβi−tionF−nγFqlδβtroβhδmistryFofFÜr−nylFuonsFinFpδδpFqutδβtiβFÇolvδntsUF2020SFXY[SFXcXTXcd 16

234 Ültr−soniβ−tionT−ssistδγFsynthδsisFofF−lβoholTα−sδγFγδδpFδutδβtiβFsolvδntsFforFδxtr−βtionFofF−βtivδF
βompounγsFfromFgingδrUF2020SFaZSFXW[dX] 25

233 ÇynthδsisF−nγFpissolutionFofFyδt−lF–xiγδsFinFuoniβFliquiγsF−nγFpδδpFqutδβtiβFÇolvδntsUFMoleculesSF
2019SFY]SF 4.8 38

232 RδviδwFonFtyγromδt−llurgiβ−lFRδβovδryFofFyδt−lsFwithFpδδpFqutδβtiβFÇolvδntsUF2020SFXSFYZcTY]] 15

231 qlδβtroβhδmiβ−lFpδsβ−lingFofFyδt−lF–xiγδsFfromFÇt−inlδssFÇtδδlFÜsingF−nFuoniβFxiquiγTmβiγFÇolutionUF
2020SF]SFX]bWdTX]bX[ 1

230 mFγδδpFδutδβtiβFsolvδntFmoγifiδγFm−gnδtiβF˛†TβyβloγδxtrinFp−rtiβlδFforFsoliγTph−sδFδxtr−βtionFofF
trypsinUF2020SFXXZbSFXY]TXZ] 6

229 —roαingFziYRF−nγFooYRFspδβi−tionFinFβ−rαoxyliβF−βiγFα−sδγFγδδpFδutδβtiβFsolvδntsFusingFÜçVçisF−nγF
rÖTuRFspδβtrosβopyUFJournaliofiMoleculariLiquidsSF2020SFZXcSFXX[YXb 6 6

228 qffiβiδntFRδβovδryFofFqnγTofTxifδFzγrδnF—δrm−nδntFy−gnδtsFαyFÇδlδβtivδFxδ−βhingFwithFpδδpF
qutδβtiβFÇolvδntsUF2020SF][SFXWZbWTXWZbd 18

227 zovδlFαδnziliβF−βiγTα−sδγFγδδpTδutδβtiβTsolvδntseF—rδp−r−tionF−nγFphysiβoβhδmiβ−lFpropδrtiδsF
γδtδrmin−tionUF2020SF]YYSFXXYb]Y 10

226 Ro−γm−pFforFγδnsifiβ−tionFinFβolγFsintδringeFohδmiβ−lFp−thw−ysUF2020SFYSFXWWWXd 12

225 untδgr−tδγFxδ−βhingF−nγFÇδp−r−tionFofFyδt−lsFÜsingFyixturδsFofF–rg−niβFmβiγsF−nγFuoniβFxiquiγsUF
MoleculesSF2020SFY]SF 4.8 6

224 —otδnti−lFmppliβ−tionFofFuoniβFxiquiγsFforFqlδβtroγδpositionFofFthδFy−tδri−lFÖ−rgδtsFforF—roγuβtionF
ofFpi−gnostiβFR−γioisotopδsUF2020SFXZSF 2

223 RδβovδryFofFyttriumF−nγFδuropiumFfromFspδntFfluorδsβδntFl−mpsFusingFpurδFlδvuliniβF−βiγF−nγFthδF
γδδpFδutδβtiβFsolvδntFlδvuliniβF−βiγTβholinδFβhloriγδUUF2020SFXWSFYccbdTYccdW 16

222 qffiβiδntFpissolutionFofFxithiumTuonFn−ttδriδsFo−thoγδFxioo–YFαyF—olyδthylδnδFslyβolTn−sδγFpδδpF
qutδβtiβFÇolvδntsF−tFyilγFÖδmpδr−turδUFACSiSustainableiChemistryiandiEngineeringSF2020SFcSFXXbXZTXXbYW8.3 26

221 mrδFÖhδrδFy−giβFoompositionsFinFpδδpFqutδβtiβFÇolvδntskFqffδβtsFofFoompositionF−nγFö−tδrF
oontδntFinFoholinδFohloriγδVqthylδnδFslyβolFfromFmαFunitioFyolδβul−rFpyn−miβsUF2020SFXY[SFb[ZZTb[[Z 45
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220 ÖhδFδffδβtFofFptF−nγFhyγrogδnFαonγFγonorFonFthδFγissolutionFofFmδt−lFoxiγδsFinFγδδpFδutδβtiβF
solvδntsUFGreeniChemistrySF2020SFYYSF][baT][ca 10 29

219 yolδβul−rFγyn−miβsFinvδstig−tionFofFwδttingTγδwδttingFαδh−viorFofFrδlinδFpqÇFn−noγroplδtF−tF
moγδlFβ−rαonFm−tδri−lUF2020SFX]ZSFXa[bW[ 5

218 xiquiγTxiquiγFqxtr−βtionFofFrurfur−lFfromFö−tδrFαyFtyγrophoαiβFpδδpFqutδβtiβFÇolvδntseF
umprovδmδntFofFpδnsityFrunβtionFÖhδoryFyoγδlingFwithFqxpδrimδnt−lFç−liγ−tionsUF2020SF]SFYYZW]TYYZXZ 10

217 —roβδssingFofFrunβtion−lFoompositδFRδsinsFÜsingFpδδpFqutδβtiβFÇolvδntUF2020SFXWSFca[ 4

216 Çolv−tionF−nγFtr−nsportFofFlithiumFionsFinFγδδpFδutδβtiβFsolvδntsUF2020SFX]ZSFXW[]W] 8

215 Çδp−r−tionFofFironOiiiPSFzinβOiiPF−nγFlδ−γOiiPFfromF−FβholinδFβhloriγδTδthylδnδFglyβolFγδδpFδutδβtiβF
solvδntFαyFsolvδntFδxtr−βtionUUF2020SFXWSFZZXaXTZZXbW 12

214 qlδβtroβhδmiβ−lFoxiγ−tionF−sF−ltδrn−tivδFforFγissolutionFofFmδt−lFoxiγδsFinFγδδpFδutδβtiβFsolvδntsUF
GreeniChemistrySF2020SFYYSFcZaWTcZac 10 16

213 qffδβtFofFouOuPFionFonFδlδβtroγδpositionFofFzinβFfromFoholTurδ−FγδδpFδutδβtiβFsolvδntUF2020SFY[SFXXb]TXXc[ 1

212 zδ−rTzδroTw−stδFproβδssingFofFlowTgr−γδSFβomplδxFprim−ryForδsF−nγFsδβonγ−ryFr−wFm−tδri−lsFinF
quropδeFtδβhnologyFγδvδlopmδntFtrδnγsUF2020SFXaWSFXW[dXd 57

211 qffδβtsFofFthiolFsuαstitutionFinFγδδpTδutδβtiβFsolvδntsFOpqÇsPF−sFsolvδntsFforFmδt−lFoxiγδsUUF2020SFXWSFYZ[c[TYZ[dW11

210 ziâ��ooF−lloyFδlδβtroγδpositionFfromFthδFβ−thoγδFpowγδrFofFziTytFspδntFα−ttδriδsFlδ−βhδγFwithF−F
γδδpFδutδβtiβFsolvδntFOrδlinδPUF2020SFcZWSFX][a]W 16

209 qlδβtrolytiβFproγuβtionFofFouTziF−lloyFfromFniβkδlFm−ttδFthroughFβhlorin−tionF−nγFγδδpFδutδβtiβF
solvδntFlδ−βhingTδlδβtroγδpositionUF2020SFY[YSFXXabbd 8

208 uoniβFxiquiγTn−sδγFpδδpFqutδβtiβFÇolvδntF−sFRδ−βtionFyδγi−FforFthδFÖhδrm−lFpδhyγrogδn−tionFofF
qthylδnδFpi−minδTαisTαor−nδUFACSiSustainableiChemistryiandiEngineeringSF2020SFcSF[dXWT[dXd 8.3 12

207 ÇulphurTinγuβδγFδlδβtroβhδmiβ−lFsynthδsisFofFm−ng−nδsδFn−nofl−kδsFfromFβholinδF
βhloriγδVδthylδnδFglyβolTα−sδγFγδδpFδutδβtiβFsolvδntUF2020SFZ[XSFXZaWXb 2

206 tighlyFqffiβiδntFpTÖoluδnδsulfoniβFmβiγTn−sδγFpδδpTqutδβtiβFÇolvδntsFforFo−thoγδFRδβyβlingFofF
xiTuonFn−ttδriδsUFACSiSustainableiChemistryiandiEngineeringSF2020SFcSF][ZbT][[] 8.3 37

205 qlδβtroβhδmiβ−lFαδh−viorFofFprotonsF−nγFβupriβFionsFinFw−tδrFinFs−ltFδlδβtrolytδsFwithF−lk−linδFmδt−lF
βhloriγδUF2020SFZZcSFXZ]c]Y 7

204 ÇinglδTÇtδpFqlδβtroβhδmiβ−lFÇynthδsisFofFooα−ltFz−noβlustδrsFqmαδγγδγFonFpδnsδFsr−phitδFÇhδδtsF
forFqlδβtroβ−t−lysisFofFthδF–xygδnFqvolutionFRδ−βtionUF2020SFZSFYbW]TYbXY 4

203 ÇδlδβtivδFrδβovδryFofFzinβFfromFgoδthitδFrδsiγuδFinFthδFzinβFinγustryFusingFγδδpTδutδβtiβFsolvδntsUUF
2020SFXWSFbZYcTbZZ] 22
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202
r−αriβ−tionFofFÜyoyTXFα−sδγFmonolithiβF−nγFhollowFfiαδrFTFyδt−lTorg−niβFfr−mδworkFγδδpFδutδβtiβF
solvδntsVmolδβul−rlyFimprintδγFpolymδrsF−nγFthδirFusδFinFsoliγFph−sδFmiβroδxtr−βtionFofFphth−l−tδF
δstδrsFinFyogurtSFw−tδrF−nγFδγiαlδFoilFαyFsoTrupUF2020SFZX[SFXYaXbd

45

201 ourrδntFtrδnγsF−nγFfuturδFpδrspδβtivδsFinFthδFrδβyβlingFofFspδntFlδ−γF−βiγFα−ttδriδsFinFunγi−UF2020SF
YaSF]dYTaWY 5

200 mFnovδlF−ppro−βhFforFthδFrδmov−lFofFtr−βδFδlδmδntsFfromFw−stδFf−tsF−nγFoilsUF2020SF]]SFZ[cbTZ]WX 4

199 qxtr−βtionFofFmlk−loiγsFfromFooptiγisFRhizom−Fvi−Fnδt−inδTn−sδγFpδδpFqutδβtiβFÇolvδntsUF2020SF]SF[dbZT[dbc 4

198 mFgr−nγF−vδnuδFtoFintδgr−tδFγδδpFδutδβtiβFsolvδntsFintoFαiom−ssFproβδssingUF2020SFXZbSFXW]]]W 22

197 xiquδfyingFoompounγsFαyFrormingFpδδpFqutδβtiβFÇolvδntseFmFo−sδFÇtuγyFforF–rg−niβFmβiγsF−nγF
mlβoholsUF2020SFXY[SF[Xb[T[Xc[ 11

196 qnzym−tiβFαδh−viorFofFαovinδFlivδrFβ−t−l−sδFinF−quδousFmδγiumFofFsug−rFα−sδγFγδδpFδutδβtiβF
solvδntsUFJournaliofiMoleculariLiquidsSF2020SFZXWSFXXZYWb 6 13

195 Ö−skTspδβifiβFγδδpFδutδβtiβFsolvδntFα−sδγFδxtr−βtionFβouplδγFβ−sβ−γδFβhrom−togr−phyF
qu−ntifiβ−tionFofF˛–Tgluβosiγ−sδFinhiαitoryFpδptiγδFfromF–βimumFtδnuriflorumFsδδγsUF2020SFX]bSFXW[ccZ 6

194 pirδβtFγissolutionFofFur−niumFoxiγδsFinFγδδpFδutδβtiβFsolvδnteFmnFinsightFusingFδlδβtroβhδmiβ−lF−nγF
luminδsβδnβδFstuγyUF2020SFXYX]SFXYcYaa 13

193 qffδβtFofFtδmpδr−turδFonFthδFmδβh−nismsF−nγFkinδtiβsFofFβoα−ltFδlδβtronuβlδ−tionF−nγFgrowthFontoF
gl−ssyFβ−rαonFδlδβtroγδFusingFrδlinδFγδδpFδutδβtiβFsolvδntUF2021SFccWSFXX[cYZ 3

192 pδδpFδutδβtiβFsolvδntsâ��Öδ−βhingFn−turδFlδssonsFth−tFitFknδwF−lrδ−γyUF2021SFdbSFXTXa 4

191 unsightFintoFthδFqstim−tionFofFqquiliαriumFo–YFmαsorptionFαyFpδδpFqutδβtiβFÇolvδntsFusingF
oomput−tion−lFmppro−βhδsUF2021SF]aSFYZ]XTYZac 5

190 Öhδrm−lFαδh−viorSFsolv−toβhromiβFp−r−mδtδrsSF−nγFmδt−lFh−liγδFsolv−tionFofFthδFnovδlFw−tδrTα−sδγF
γδδpFδutδβtiβFsolvδntsUFJournaliofiMoleculariLiquidsSF2021SFZY[SFXX[bbd 6 11

189 qv−lu−tionFofFγδδpFδutδβtiβFsolvδntsFinFthδFδxtr−βtionFofF˛†Tβ−ryophyllδnδFfromFzδwFİδ−l−nγF
y−nuk−Flδ−vδsFOxδptospδrmumFsβop−riumPUF2021SFXaaSFdbTXWc 9

188 pδδpFqutδβtiβFÇolvδntseFmFRδviδwFofFrunγ−mδnt−lsF−nγFmppliβ−tionsUF2021SFXYXSFXYZYTXYc] 358

187 Çpδβi−tionFofFooppδrOuuPTnδt−inδFoomplδxδsF−sFÇt−rtingF—ointFforFqlδβtroβhδmiβ−lFooppδrF
pδpositionFfromFuoniβFxiquiγsUF2021SFXWSFdbTXWd 4

186 pδδpFδutδβtiβFsolvδntsF−sFnonTtr−γition−llyFmultifunβtion−lFmδγi−FforFthδFγδsulfuriz−tionFproβδssFofF
fuδlFoilUF2021SFYZSFbc]TcW] 7

185 tδtδrogδnδityFinFhyγrophoαiβFγδδpFδutδβtiβFsolvδntseFÇmøÇFprδpδ−kF−nγFloβ−lFδnvironmδntsUF2021SF
YZSFZdX]TZdY[ 13
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184 pδδpFδutδβtiβFsolvδntFstr−tδgyFδn−αlδsF−nFoβt−hδγr−lFziâ��ooFprδβursorFforFβrδ−tingF
highTpδrform−nβδFziooY–[Fβ−t−lystFtow−rγFoxygδnFδvolutionFrδ−βtionUF2021SF 1

183 mFpδδpFqutδβtiβFÇolvδntF−sFxδ−βhingFmgδntF−nγFqlδβtrolytiβFn−thFforFÇilvδrFRδβovδryFfromFÇpδntF
ÇilvδrF–xiγδFn−ttδriδsUF2021SFXacSFWXa]Wc 5

182  u−tδrn−ryFtypδFuçFγδδpFδutδβtiβFsolvδntTα−sδγFtungstδnFoxiγδVnioαiumFoxiγδFphotoβhromiβF−nγF
rδvδrsδFf−γingFβompositδFβomplδxUF2021SF 1

181 qnginδδringF−Ft−nγδmFlδ−βhingFsystδmFforFthδFhighlyFsδlδβtivδFrδβyβlingFofFv−lu−αlδFmδt−lsFfromF
spδntFxiTionFα−ttδriδsUFGreeniChemistrySF2021SFYZSFYXbbTYXc[ 10 21

180 o−t−lytiβFoonvδrsionFofFniom−ssFtoFrur−niβFpδriv−tivδsFwithFpδδpFqutδβtiβFÇolvδntsUF2021SFX[SFX[daTX]Wa 13

179 xoβ−lFÇtruβtur−lFpisorγδrFinFyδt−v−n−γ−tδsFyçY–aFOyFhFİnF−nγFouPFÇynthδsizδγFαyFthδFpδδpF
qutδβtiβFÇolvδntFRoutδeF—hoto−βtivδF–xiγδsFwithF–xygδnFç−β−nβiδsUF2021SFZZSFXaabTXacY 6

178 mβiγifiδγFuoniβFxiquiγFmssistδγFRδβovδryFofFç−n−γiumF−nγFziβkδlFfromF–ils−nγsFnitumδnUF2021SFZ]SF]daZT]db[ 3

177 pδδpFqutδβtiβFÇolvδntsFforFnoostingFqlδβtroβhδmiβ−lFqnδrgyFÇtor−gδF−nγFoonvδrsioneFmFRδviδwF−nγF
—δrspδβtivδUF2021SFZXSFYWXXXWY 54

176
untδrmolδβul−rFintδr−βtionsFinFn−tur−lFγδδpFδutδβtiβFsolvδntsF−nγFthδirFδffδβtsFonFthδF
ultr−sounγT−ssistδγFδxtr−βtionFofF−rtδmisininFfromFmrtδmisi−F−nnu−UFJournaliofiMoleculariLiquidsSF
2021SFZYaSFXX]YcZ

6 6

175 —ositivδFÇynδrgistiβFqffδβtsFonFçulβ−niz−tionSFyδβh−niβ−lF−nγFqlδβtriβ−lF—ropδrtiδsFofFÜsingFpδδpF
qutδβtiβFÇolvδntFinFz−tur−lFRuααδrFçulβ−niz−tδsUF2021SFdaSFXWbWbX 1

174 RδβδntFmγv−nβδsF−nγFoh−llδngδsFofFpδδpFqutδβtiβFÇolvδntFα−sδγFÇupportδγFxiquiγFyδmαr−nδsUFXTXd 2

173 qlδβtroβhδmiβ−lFαδh−viorFofFÇαOuuuPVÇαFγuringFthδFprδp−r−tionFofFÇαFp−rtiβlδsFinFγδδpFδutδβtiβF
solvδntUF2021SFYbSFZXXdTZXYb 0

172 qlδβtroβhδmiβ−lFδxtr−βtionFofFlδ−γFfromFurδ−â��XTδthylTZTmδthylimiγ−zoliumFfluoriγδFsystδmF
βont−iningF—α–F−tFZ]ZFwUF2021SFZXSFXX[WTXX]W

171 mαFinitioFyolδβul−rFpyn−miβsFunvδstig−tionsFofFthδFÇpδβi−tionF−nγFRδ−βtivityFofFpδδpFqutδβtiβF
qlδβtrolytδsFinFmluminumFn−ttδriδsUF2021SFX[SFYWZ[TYW[X 6

170 ÜsδFofFyiβrow−vδTmssistδγFpδδpFqutδβtiβFÇolvδntsFtoFRδβyβlδFxithiumFy−ng−nδsδF–xiγδFfromFxiTuonF
n−ttδriδsUF2021SFbZSFYXW[TYXXW 7

169 unsightsFintoFthδFrδl−tionshipsFαδtwδδnFphysiβoβhδmiβ−lFpropδrtiδsSFsolvδntFpδrform−nβδSF−nγF
−ppliβ−tionsFofFγδδpFδutδβtiβFsolvδntsUF2021SFYcSFZ]]ZbTZ]]aZ 13

168 towFsδnsitivδF−rδFphysiβ−lFpropδrtiδsFofFβholinδFβhloriγδTurδ−FmixturδsFtoFβompositionFβh−ngδseF
yolδβul−rFγyn−miβsFsimul−tionsF−nγFwirkwooγTnuffFthδoryUF2021SFX][SFXc[]WY 5

167 qlδβtroTrδγuβtionFofFouY–FtoFouFinFurδ−VXTδthylTZTmδthylimiγ−zoliumFβhloriγδUF2021SF]XSFXX[] 1
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166
zδwFsrδδnδrF−nγFÇust−in−αlδFyδthoγologyFforFpirδβtFÇδquδstδringF−nγFmn−lysisFofFÜr−niumFÜsingF
−Fy−linδFÇupr−molδβul−rFÇβ−ffolγF−nγFyδβh−nistiβFÜnγδrst−nγingFthroughFÇpδβi−tionF−nγF
untδr−βtionFÇtuγiδsUFACSiSustainableiChemistryiandiEngineeringSF2021SFdSFbc[aTbcaY

8.3 3

165 oirβul−rFqβonomyF−nγFthδFr−tδFofFxithiumFn−ttδriδseFÇδβonγFxifδF−nγFRδβyβlingUF2021SFYSFYXWWW[b 3

164 Çoluαiliz−tionFpropδrtiδsF−nγFstruβtur−lFβh−r−βtδriz−tionFofFγissoβi−tδγFtg–F−nγFtgolYFinFγδδpF
δutδβtiβFsolvδntsUFJournaliofiMoleculariLiquidsSF2021SFZYdSFXX]]W] 6 6

163 Rδmov−lFproβδssF−nγFmδβh−nismFofFlδ−γFinFİnTβont−iningFrot−ryFhδ−rthFfurn−βδFγustUF2021SFXYbSFXWc[da 1

162 n−k˜–rFmnotFˆ�−murunγ−nFn−k˜–r˜–nFxiˆ§inγδFpˆ…¯�ˆ…kFˆ�tδktikFzokt−l˜–Fˆ�ˆ¶zˆ…βˆ…Fwull−n˜–m˜–n˜–nFmr−¯�t˜–r˜–lm−s˜–UFXW]TXXd

161 ÇδβonγFgδnδr−tionFαiorδfiningFinFqβu−γoreFoirβul−rFαioδβonomySFzδroFw−stδFtδβhnologySF
δnvironmδntF−nγFsust−in−αlδFγδvδlopmδnteFÖhδFnδxusUF2021SFaSFcZTXWb 16

160 qβoTfriδnγlyF−nγFhighTδffiβiδntFδxtr−βtionFofFn−tur−lF−ntioxiγ−ntsFfromF—olygonumF−viβul−rδFlδ−vδsF
usingFt−ilorTm−γδFγδδpFδutδβtiβFsolvδntsF−sFδxtr−βt−ntsUF2021SFYaYSFXXcZZd 15

159 oomp−r−tivδFstuγyFofF−nF−βiγiβFγδδpFδutδβtiβFsolvδntF−nγF−nFioniβFliquiγF−sFβhδmiβ−lF−gδntsFforF
δnh−nβδγFoilFrδβovδryUFJournaliofiMoleculariLiquidsSF2021SFZYdSFXX]]Yb 6 6

158
tδtδrogδnδousF–riδnt−tion−lFRδl−x−tionsF−nγFÖr−nsl−tionTRot−tionFpδβouplingFinFOoholinδFohloriγδF
RFÜrδ−PFpδδpFqutδβtiβFÇolvδntseFunvδstig−tionFthroughFyolδβul−rFpyn−miβsFÇimul−tionsF−nγF
piδlδβtriβFRδl−x−tionFyδ−surδmδntsUF2021SFXY]SF]dYWT]dZa

8

157 mnFinβlusivδFthδrmophysiβ−lF−nγFrhδologyFportr−y−lFofFγδδpFδutδβtiβFsolvδntsFOpqÇPFforFmδt−lF
oxiγδsFγissolutionFδnh−nβδmδntUFJournaliofiMoleculariLiquidsSF2021SFZZYSFXX]dWd 6 4

156 pδδpFqutδβtiβFÇolvδntseFyolδβul−rFÇimul−tionsFwithF−FrirstT—rinβiplδsF—ol−riz−αlδFrorβδFriδlγUF2021SF
XY]SFbXbbTbXca 4

155 RδβovδryFofFR−rδFq−rthFqlδmδntsFORqqsPFÜsingFuoniβFÇolvδntsUF2021SFdSFXYWY 10

154 pδδpFδutδβtiβFsolvδntsFâ��Fçδrs−tilδFβhδmiβ−lsFinFαioγiδsδlFproγuβtionUF2021SFYd]SFXYWaW[ 16

153 xiquiγTxiquiγFqquiliαriumFofFpδδpFqutδβtiβFÇolvδntTmrom−tiβTmliph−tiβFÖδrn−ryFÇystδmseF
qxpδrimδnt−lFÇtuγyFwithFo–Çy–FyoγδlF—rδγiβtionsUF2021SFdSFXXad

152 oholinδFohloriγδTα−sδγFpδδpFqutδβtiβFÇolvδntsFforFpδgr−γ−tionFofFö−stδFoottonFriαriβsFtoF
]Ttyγroxymδthylfurfur−lUF 0

151 yultiplδFδviγδnβδsFofFγyn−miβFhδtδrogδnδityFinFhyγrophoαiβFγδδpFδutδβtiβFsolvδntsUF2021SFX]]SFW[[]WY 8

150
mFzovδlFqlδβtroβhδmiβ−lFsl−ssyFo−rαonFqlδβtroγδFyoγifiδγFwithFo−rαonFnl−βkF−nγFslyβδlinδFpδδpF
qutδβtiβFÇolvδntFwithinF−ForosslinkδγFohitos−nFrilmFforFÇimult−nδousFpδtδrmin−tionFofF
mβδt−minophδnF−nγFpiβlofδn−βUF

1

149 ÇδlδβtivδFrδβovδryFofFβoα−ltFfromFmixδγFlithiumFionFα−ttδryFw−stδsFusingFγδδpFδutδβtiβFsolvδntUF
2021SF[XbSFXYdY[d 31
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148 qβoTrriδnγlyFqxtr−βtionFofFxδ−γFfromFs−lδn−FαyFunFÇituFqlδβtroβhδmiβ−lFRδγuβtionFinFoholTqsFpδδpF
qutδβtiβFÇolvδntUF2021SFXacSFWcY]W] 0

147 qlδβtroβhδmiβ−lFRδβovδryFofFooα−ltFfromFooα−ltF–xiγδFinF−nFmmiγδTÖypδFuoniβFxiquiγFwithF
xowTÖδmpδr−turδFo−rαoβhlorin−tionUF2021SFXacSFWcY]WY 0

146 z−noTβryst−llinδFpowγδrsF−nγFmiβrow−vδFγiδlδβtriβFpropδrtiδsFofFİrWUcÇnWUYÖi–[Fβδr−miβsFγδrivδγF
usingFγδδpFδutδβtiβFsolvδntsUF2021SFZYSFYZZXbTYZZY[ 0

145 Örδ−tmδntFofFβoppδrFβonvδrtδrFsl−gFwithFγδδpFδutδβtiβFsolvδntF−sFgrδδnFβhδmiβ−lUF2021SFXZYSFa[TbZ 1

144
unvδstig−tingFthδFç−ri−tionFinFÇolv−tionFuntδr−βtionsFofFoholinδFohloriγδTn−sδγFpδδpFqutδβtiβF
ÇolvδntsFrormδγFÜsingFpiffδrδntFtyγrogδnFnonγFponorsUFACSiSustainableiChemistryiandi
EngineeringSF2021SFdSFXXdbWTXXdcW

8.3 4

143
mppliβ−tionFofFγδδpFδutδβtiβFsolvδntsFinFthδFδxtr−βtionFofFpolyphδnoliβF−ntioxiγ−ntsFfromFzδwF
İδ−l−nγFy−nuk−Flδ−vδsFOxδptospδrmumFÇβop−riumPeF–ptimiz−tionF−nγF−ntioxiγ−ntF−βtivityUFJournali
ofiMoleculariLiquidsSF2021SFZZbSFXXaZc]

6 6

142 çδrs−tilδFZpT—rintδγFyiβroTRδfδrδnβδFqlδβtroγδsFforFmquδousF−nγFzonTmquδousFÇolutionsUF2021SF
aWSFYYbcZTYYbdW 1

141 Çurf−βδFqnh−nβδγFR−m−nFÇβ−ttδringFinFsr−phδnδF u−ntumFpotsFsrownFvi−Fqlδβtroβhδmiβ−lF
—roβδssUFMoleculesSF2021SFYaSF 4.8 2

140 pδδpFδutδβtiβsF−nγF−n−loguδsF−sFδlδβtrolytδsFinFα−ttδriδsUFJournaliofiMoleculariLiquidsSF2021SFZZcSFXXa]db6 12
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pδδpFqutδβtiβFÇolvδntF−nγFutsFmn−lytiβ−lF—δrform−nβδFÖow−rγsFpop−minδF u−ntifiβ−tionUF

54 qffδβtFofFw−tδrFonFδlδβtroγδpositionFαδh−viorFofFzinβFinF−FoholTurδ−Tİn–FγδδpFδutδβtiβFsystδmUF
2022SFYaSFYZ]ZTYZaZ 0

53 Çust−in−αlδFδxtr−βtionFofF−ntioxiγ−ntsFfromFoutTofTβ−liαδrFkiwifruitsUF2022SFXZZddY

52 ÇolvδntF–rg−niz−tionF−rounγFyδth−nδFpissolvδγFinFmrβhδtyp−lFRδlinδF−nγFqth−linδFpδδpFqutδβtiβF
ÇolvδntsF−sFRδvδ−lδγFαyFmuypFunvδstig−tionUF 1

51 RδβovδryFofFr−rδFδ−rthFδlδmδntsFfromFβo−lFfly−shFusingFγδδpFδutδβtiβFsolvδntsF−sFlδ−βh−ntsF−nγF
prδβipit−tingF−sFox−l−tδForFfluoriγδUF2022SFXW]d]Y 2

50 yiβδlliz−tionF−nγFβlouγingFαδh−viourFofF−nFioniβFsurf−βt−ntFinF−FγδδpFδutδβtiβFsolvδnteFmFβ−sδFofFthδF
rδlinδTw−tδrFmixturδUF2022SFZa[SFXXdddX 0

49 RδβyβlingFβ−thoγδFm−tδri−lFxiooXVZziXVZynXVZ–YFαyFlδ−βhingFwithF−FγδδpFδutδβtiβFsolvδntF−nγF
mδt−lFrδβovδryFwithF−ntisolvδntFβryst−lliz−tionUF2022SFXcaSFXWa]bd 0

48 yolδβul−rFmoγδllingFofFioniβFliquiγseFsδnδr−lFguiγδlinδsFonFfixδγTβh−rgδFforβδFfiδlγsFforFα−l−nβδγF
γδsβriptionsUF2022SFYSFXWWW[Z 0

47 mγv−nβδsFinF−ppliβ−tionFofFioniβFliquiγseFf−αriβ−tionFofFsurf−βδFn−nosβ−lδFoxiγδFstruβturδsFαyF
−noγiz−tionFofFmδt−lsF−nγF−lloysUF2022SFZ[SFXWYZ[] 0

46 pδδpFδutδβtiβFsolvδntsF−sFnδwFmδγi−FforFgrδδnFδxtr−βtionFofFfooγFprotδinseF–pportunityF−nγF
βh−llδngδsUF2022SFXaXSFXXXc[Y 0

45 mrδFγδδpFδutδβtiβFsolvδntsFrδ−llyFgrδδnkeFmFlifδTβyβlδFpδrspδβtivδUF 2

44 pδδpFδutδβtiβFsolvδntFforFspδntFlithiumTionFα−ttδryFrδβyβlingeFβomp−risonFwithFinorg−niβF−βiγF
lδ−βhingUF2022SFY[SFXdWYdTXdW]X 1

43 oritiβ−lF−n−lysisFofFgrδδnFsolvδntFβrδγδnti−lsFofFδutδβtiβFsolvδntsUF2022SFbbTXW[ 0

42 pδδpFinsightsFintoFthδFvisβosityFofFpδδpFqutδβtiβFÇolvδntsFαyFøsnoostTα−sδγFmoγδlFplusFÇt−plδyF
mγγitivδFδx—l−n−tionUF 1

41 pδsignFstr−tδgiδsFforFthδFsynthδsisFofFγδδpFδutδβtiβFsolvδntsUF2022SFYXT[c 0
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40 qffiβiδntFsδp−r−tionFofFδlδβtroγδF−βtivδFm−tδri−lsF−nγFβurrδntFβollδβtorFmδt−lFfoilsFfromFspδntF
lithiumTionFα−ttδriδsFαyF−FgrδδnFγδδpFδutδβtiβFsolvδntUF 1

39 qmδrgingF—rδtrδ−tmδntFÖδβhnologiδsFmppliδγFtoFö−stδFniorδfinδryUF2022SFadTdX 0

38 RδβovδryFofFβoα−ltFfromFspδntFlithiumTionFα−ttδryFβ−thoγδFm−tδri−lsFαyFusingFβholinδF
βhloriγδTα−sδγFγδδpFδutδβtiβFsolvδntUF2022SFXXSFcacTcb[ 0

37 qlδβtroβhδmiβ−lFzuβlδ−tionF−nγFsrowthFofFooα−ltF−ftδrFxδ−βhingFö−stδFxithiumTuonFn−ttδriδsFÜsingF
−FpδδpFqutδβtiβFÇolvδntUF 0

36 yolδβul−rFmoγδllingFofFioniβFliquiγseF—hysiβ−lFpropδrtiδsFofFspδβiδsFwithFδxtrδmδlyFlongF−liph−tiβF
βh−insFfromF−Fnδ−rToptim−lFrδgimδUF2022SFZabSFXYW[dY 0

35 —rδp−r−tionF−nγFβh−r−βtδriz−tionFofFγδδpFδutδβtiβFsolvδnteF—hysiβ−lFpropδrtiδsF−nγFδlδβtroβhδmiβ−lF
stuγiδsUF2022SF 0

34 –vδrTF−nγFunγδrpotδnti−lFγδpositionFofFβoppδrFfromF−FγδδpFδutδβtiβFsolvδnteF—tOXXXPFsinglδFβryst−lF
vδrsusFpolyβryst−llinδF—tFsuαstr−tδsUF2022SFXXad[W 0

33 ÇtuγyFonFÜltr−soniβ−llyTqnh−nβδγFpδδpFqutδβtiβFÇolvδntsFxδ−βhingFofFİinβFfromFİinβToont−iningF
yδt−llurgiβ−lFpustFÇluγgδUF2022SFXYSFXc]a 0

32 —rδp−r−tionFofFz−noTİn–F—owγδrsFfromFİinβFÇl−gF–xiγ−tionFpustFÜsingF−FpδδpFqutδβtiβFÇolvδntUF 1

31 yoγul−tionFofFpiffusionFyδβh−nismF−nγFutsFoorrδl−tionFwithFoomplδx−tionFinFmquδousFpδδpF
qutδβtiβFÇolvδntsUF 0

30 qlδβtroγδpositionFofFziâ��yoF−lloyFβo−tingsFfromFβholinδFβhloriγδF−nγFpropylδnδFglyβolFγδδpFδutδβtiβF
solvδntFpl−tingFα−thUF2022SFXYSF 1

29 zovδlFÇynthδsisFofFİinβF–xiγδFz−nop−rtiβlδsFfromFÖypδFuçFpδδpFqutδβtiβFÇolvδntsUF2023SF][]SFXYXYac 1

28 ÖhδF−ppliβ−tionFofFγδδpFδutδβtiβFsolvδntsFinFlithiumTionFα−ttδryFrδβyβlingeFmFβomprδhδnsivδFrδviδwUF
2023SFXccSFXWaadW 1

27 winδtiβsFofFİnâ��oFn−ttδryFxδ−βhingFwithFoholinδFohloriγδVÜrδ−Fz−tur−lFpδδpFqutδβtiβFÇolvδntsUF2022
SFbSFca 0

26 oomprδhδnsivδFδxplor−tionFofFthδF−γsorptionFβ−p−βityFofFinnov−tivδFαδt−inδTα−sδγFγδδpFδutδβtiβF
solvδntsFforFβ−rαonFγioxiγδFβ−pturδUF2022SFXWad]c 0

25 oholinδFβhloriγδTformiβF−βiγFmixturδF−sF−FmδγiumFforFthδFrδγuβtionFofFpδrtδβhnδt−tδsFâ��F
δlδβtroβhδmiβ−lF−nγFspδβtrosβopiβFstuγiδsUF 0

24 pδδpFδutδβtiβFsolvδntsF−sFrδus−αlδFβ−t−lystsF−nγFpromotδrFforFthδFgrδδnδrFsynthδsδsFofFsm−llF
molδβulδseFRδβδntF−γv−nβδsUF2023SFZbXSFXYXWXZ 1

23 pδδpFδutδβtiβFsolvδntsF−ssistδγFαiom−ssFprδTtrδ−tmδntFtoFγδrivδFsust−in−αlδF−noγδFm−tδri−lsFforF
lithiumTionFα−ttδriδsUF2023SFZ]SFδWW][b 0
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22 pδδpFqutδβtiβFÇolvδntTmssistδγFyiβrow−vδFÇynthδsisFofFÖhδrmoδlδβtriβFmgniÇYF−nγFouZniÇZUF2022SF
]SFX[c]cTX[cac 0

21 mFyultifoβ−lFÇtuγyFunvδstig−tionFofF—yrolyzδγF—rintδγFoirβuitFno−rγFxδ−βhingUF2022SFXYSFYWYX 0

20 –nFthδFÇolvomδt−llurgiβ−lFqxtr−βtionFofFxithiumF−nγFooα−ltFfromFÇδβonγ−ryFRδsourβδsUF2023SFab]Tabd 0

19 pδtδrmin−tionFofFtoxiβFδlδmδnt−lFlδvδlsFinFwhδyFmilkFofFγiffδrδntFβ−ttlδF−nγFhum−nFusingF−nF
innov−tivδFγigδstionFmδthoγeFriskF−ssδssmδntFforFβhilγrδnFMltfFaUWFmonthsFtoF]Fyδ−rsUF 0

18 Çolv−tionFwithinFγδδpFδutδβtiβFsolvδntTα−sδγFsystδmseFmFrδviδwUF2023SFX[]TXdY 0

17 mnFδnvironmδnt−llyFfriδnγlyFmδthoγFforFδxtr−βtion´ ofFooα−ltF−nγFyolyαγδnumFfromFspδntFβ−t−lystsF
usingFγδδpFδutδβtiβFsolvδntsFOpqÇsPUF 0

16 pqÇeFthδirFδffδβtFonFligninF−nγFrδβyβlingFpδrform−nβδUF2023SFXZSFZY[XTZY][ 0

15 İinβFqlδβtroγδFoyβlingFinFpδδpFqutδβtiβFÇolvδntFqlδβtrolytδseFmnFqlδβtroβhδmiβ−lFÇtuγyUF2023SFYcSFd]b 0

14 mnFovδrviδwFofFγδδpFδutδβtiβFsolvδntseFmltδrn−tivδFforForg−niβFδlδβtrolytδsSF−quδousFsystδmsF
M−mpfFioniβFliquiγsFforFδlδβtroβhδmiβ−lFδnδrgyFstor−gδUF2023SF 0

13 oomp−risonFofFphysiβoβhδmiβ−lFpropδrtiδsFofFβholinδFβhloriγδTα−sδγFγδδpFδutδβtiβFsolvδntsFforF
o–YFβ−pturδeF—rogrδssF−nγFoutlookUF2023SFZbaSFXYX[Za 0

12 srδδnFδxtr−βtionFofFpurδFfδrrom−gnδtiβFniβkδlFfromFspδntFhyγroproβδssingFβ−t−lystsFvi−FγδδpF
δutδβtiβFsolvδntsUF2023SFZXZSFXYZ[aX 0

11 qxpδrimδnt−lFÇtuγyFonFÇoluαilityFofFyδt−lF–xiγδsFinFzovδlFpδδpFqutδβtiβFÇolvδntsFofFoholinδF
ohloriγδT–rg−niβFmβiγUF2023SFZYXTZZW 0

10 ÇδlδβtivδFqxtr−βtionFofForitiβ−lFyδt−lsFfromFÇpδntFxithiumTuonFn−ttδriδsUF2023SF]bSFZd[WTZd]W 0

9 poδsFv−ri−tionFinFβompositionF−ffδβtFγyn−miβsFwhδnF−ppro−βhingFthδFδutδβtiβFβompositionkUF2023SF
X]cSFXX[YWZ 0

8 pδδpFδutδβtiβFsolvδntsFinFo–YFβ−pturδUF2023SFXdZTYXa 0

7 pδvδlopmδntF−nγFβh−llδngδsFofFγδδpFδutδβtiβFsolvδntsFforFβ−thoγδFrδβyβlingFofFδnγTofTlifδF
lithiumTionFα−ttδriδsUF2023SF[aZSFX[YYbc 0

6 Çolv−tionFÇhδllFÇtruβturδsFofFmmmoni−FinFRδlinδF−nγFqth−linδFpδδpFqutδβtiβFÇolvδntsUF2023SFXYbSFY[ddTY]XW 0

5 mminδFprotδβtionFαyFinFsituFform−tionFofFβholinδFβhloriγδTα−sδγFγδδpFδutδβtiβFsolvδntsUF 0
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4 mnFδnvironmδnt−llyFfriδnγlyFmδthoγFforFδxtr−βtionFofFβoα−ltF−nγFmolyαγδnumFfromFspδntFβ−t−lystsF
usingFγδδpFδutδβtiβFsolvδntsFOpqÇsPUF 0

3 mFnovδlFrδβyβlingFproβδssFofFxirδ—–[Fβ−thoγδsFforFspδntFlithiumTionFα−ttδriδsFαyFγδδpFδutδβtiβF
solvδntsUF 0

2 yδβh−nistiβFÇtuγyFofFxithiumTuonFn−ttδryFo−thoγδFRδβyβlingFÜsingFpδδpFqutδβtiβFÇolvδntsUF2023SF
XXSFadX[TadYY 0

1 mFv−liγ−tδγF−n−lytiβ−lFmδthoγFtoFmδ−surδFmδt−lsFγissolvδγFinFγδδpFδutδβtiβFsolvδntsUF2023SFXZSFX[ccbTX[cdc 0
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