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βomplδxinπIrδΑπδntsWI2022UI_]cUIZ[e_Zb 0

499
rΑαriβΑtionIoεIΑI]pVαloβkyIβΑtΑlystIQooyn{xlsponπδRIviΑImoorinπIooVynIαimδtΑlliβIoxiγδIonI
sponπδItoIΑβtivΑtδIpδroxymonosulεΑtδIεorIβonvδniδntIΑnγIδεεiβiδntIγδπrΑγΑtionIoεIsulεonΑmiγδI
ΑntiαiotiβsWIChemical Engineering JournalUI2022UI__bUIZ]c]Yb

14.7 0

498 }δroxyγisulεΑtδIΑβtivΑtionIusinπInVγopδγIαioβχΑrIεorItχδIγδπrΑγΑtionIoεIoxytδtrΑβyβlinδIinIwΑtδrWI
2022UIaeeUIZa]eZc 0

497 unvδrsδImiβδllδIεΑαriβΑtionIoεIorγδrδγImδsoporousImΑnπΑnδsδIoxiγδIΑnγIγδπrΑγΑtionIoεI
tδtrΑβyβlinδIχyγroβχloriγδWI2022UIb[aUI]ecV_Y_ 0

496 unsiπχtIintoItχδInonrΑγiβΑlImδβχΑnismIoεIpδrsulεΑtδIΑβtivΑtionIviΑIvisiαlδVliπχtIεorIδnχΑnβδγI
γδπrΑγΑtionIoεIsulεonΑmiγδsIwitχoutIβΑtΑlystWI2022UI]ZbUIZ[Zba] 1

495 mβtivΑtionIoεI}δroxymonosulεΑtδIαyIooαΑltVqmαδγγδγIoΑrαonImδroπδlsfI}rδpΑrΑtionIΑnγI“inπlδtI
{xyπδnVpominΑtδγIoΑtΑlytiβIpδπrΑγΑtionIunsiπχtWI

494 mγsorptionIΑnγIoΑtΑlysisIoεI}δroxymonosulεΑtδIonIoΑrαoβΑtΑlystsIinImβtivΑtionIεorI}χδnolI
pδπrΑγΑtionfI”χδIRolδIoεI}yrroliβVzitroπδnWI

493 qmαδγγinπIooIinI}δrovskitδIyoo]I´ oΑtΑlystIεorI“upδriorIoΑtΑlytiβI{xiγΑtionIoεIRδεrΑβtoryI{rπΑniβI
}ollutΑntsIwitχI}δroxymonosulεΑtδWI

492 yonoγispδrsδVporousIyna{dImiβrospχδrδsIΑsIΑnIδεεiβiδntIβΑtΑlystIεorIεΑstIγδπrΑγΑtionIoεIorπΑniβI
pollutΑntsIviΑIpδroxymonosulεΑtδIΑβtivΑtionWI 0

491 tiδrΑrβχiβΑlI}orousIsrΑpχitδVxikδIoΑrαonIzΑnosχδδtIooopδrΑtδγIwitχIrδXrδ]o_lrδVzVoI
zΑnoβompositδsI”owΑrγIoΑtΑlytiβI{xiγΑtionI}roβδssWI

490 •nrΑvδlinπI“inπlδtI{xyπδnIpominΑntImntiαiotiβsIpδπrΑγΑtionIεromIprinkinπI—ΑtδrIinItχδI
}χotoδlδβtroβΑtΑlytiβImβtivΑtionIoεI}δroxymonosulεΑtδI•sinπIyos[IqmαδγγδγIoΑrαonI“uαstrΑtδWI 1

489 “ynδrπistiβIpδtoxiεiβΑtionIαyIoomαinδγIRδΑπδntsIΑnγI“ΑεδIrillinπI•tilizΑtionIoεIoyΑniγδI”ΑilinπsWI
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488 mIyδtΑlVrrδδIoΑtΑlystIoεIyontmorillonitδV“upportδγItyγroβχΑrIεorImβtivΑtinπI}δroxymonosulεΑtδI
toIqεεδβtivδly´ pδπrΑγδIpiβΑmαΑfIyδβχΑnismIΑnγIpεtI“tuγyWI

487 “imultΑnδousIRδmovΑlIoεI”δtrΑβyβlinδIΑnγImrsδniβQuiiRI•sinπIooppδrVyΑnπΑnδsδIoompositδI{xiγδfI
oompδtitionInδχΑviorsIΑnγIRδmovΑlIyδβχΑnismsWI

486 tδΑtVmβtivΑtδγI}δroxyγisulεΑtδIΑnγI}δroxymonosulεΑtδVyδγiΑtδγIpδπrΑγΑtionIoεInδnzotriΑzolδfI
qεεδβtsIoεIoχloriγδIΑnγI}χIonIwinδtiβsUI}ΑtχwΑysIΑnγI}roγuβtI”oxiβityWI

485 ”i]β[txIyxδnδI“upportδγIop“IQuΑntumIpotsIεorIqnχΑnβδγI}χotoβΑtΑlytiβIpδπrΑγΑtionIoεI
qmδrπinπIoontΑminΑntsI•nγδrI“imulΑtδγI“olΑrIxiπχtIurrΑγiΑtionWI

484 ”rδΑtmδntIoεImπroVunγustriΑlI—ΑstδwΑtδrsIαyIooΑπulΑtionVrloββulΑtionVpδβΑntΑtionIΑnγImγvΑnβδγI
{xiγΑtionI}roβδssδsâ��mIlitδrΑturδIRδviδwWI 1

483 RqoYoxuzsI{rI—q”V“”Rqzs”tI”u““•qI}m}qRWI}mR”I[WInm“uoI}R{}qR”uq“I{rI“qo{zpmRYI
runqR“WI2022UI][]V]][

482 qεεδβtIoεIΑβtivΑtionItimδIonIsulεurVγopδγIporousIβΑrαonIεorIδεεiβiδntIγδπrΑγΑtionIoεIorπΑniβI
pollutΑntsIwitχIpδrsulεΑtδWI2022UIZ[ebZ[ 0

481 ooorγinΑtionIzumαδrIpδpδnγδntIoΑtΑlytiβImβtivityIoεI“inπlδVmtomIooαΑltIoΑtΑlystsIεorIrδntonVxikδI
RδΑβtionWI[[Y]YYZ 6

480 “urεΑβδVεunβtionΑlizδγI}–prImδmαrΑnδsIαyIεΑβilδIsyntχδtiβIouVy{rVc_IεorIδnχΑnβδγIβontΑminΑntI
γδπrΑγΑtionIΑnγIΑntiεoulinπIpδrεormΑnβδWI2022UIZ[eb_Y 0

479 RolδsIoεIoxiγΑntUIΑβtivΑtorUIΑnγIsurεΑβtΑntIonIδnχΑnβδγIδlδβtrokinδtiβIrδmδγiΑtionIoεI}mtsI
χistoriβΑllyIβontΑminΑtδγIsoilWI 0

478 unitiΑtinπInonrΑγiβΑlVγominΑtδγIpδrsulεΑtδIΑβtivΑtionIαyIzIγopinπIonIoo]{_IδnΑαlδsIδεεiβiδntI
orπΑniβIpollutΑntIγδπrΑγΑtionWI2022UIZYd[c] 1

477 •ltrΑsounγIΑssistδγIsyntχδsisIoεIstΑrβχVβΑppδγIou[{Iz}sItowΑrγsItχδIγδπrΑγΑtionIoεIγyδIΑnγIitsI
ΑntiVlunπIβΑrβinomΑIpropδrtiδsWI2022UIZY_Z[Z

476 ooαΑltIQuuRVβΑtΑlyzδγIoxiγΑtionIoεI[VΑrylIαδnzoiβIΑβiγsItoIΑββδssIαiΑrylIlΑβtonδsWI 0

475 ”χδrmΑllyIΑβtivΑtδγIpδrsulεΑtδIoxiγΑtionIoεIΑmpiβillinfIwinδtiβsUItrΑnsεormΑtionIproγuβtsIΑnγI
δβotoxiβityWI2022UIZac]cd 0

474 qxpδrimδntΑlI“tuγyIonItχδI”rδΑtmδntIoεIxΑnγεillIxδΑβχΑtδIαyIqlδβtroVmssistδγI·–uX•–I“ynδrπistiβI
mβtivΑtδγI}δrsulεΑtδI“ystδmWI2022UIZ[UIcbd 0

473 qlδβtrospinninπIoεI·urVbcIpδrivδγIooVoVzIoompositδIqεεiβiδntlyImβtivΑtinπI}δroxymonosulεΑtδItoI
pδπrΑγδIpimδtχylI}χtχΑlΑtδWI2022UIZ_UI[[_d 0

472 }δrsulεΑtδIβontriαutionItoIpχotolytiβIΑnγIpulsδγIβoronΑIγisβχΑrπδIoxiγΑtionIoεImδtεorminIΑnγI
trΑmΑγolIinIwΑtδrWI2022UIZbaUI[[V]Y

471 qεεiβiδntIβχlorinΑtδγIΑlkΑnδsIγδπrΑγΑtionIinIsoilIαyIβomαininπIΑlkΑliIχyγrolysisIwitχItχδrmΑllyI
ΑβtivΑtδγIpδrsulεΑtδWI2022UI_]dUIZ[eacZ 1
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470 tyγroxylIrΑγiβΑlsIβΑnIsiπniεiβΑntlyIinεluδnβδItχδItoxiβityIoεIoεloxΑβinItrΑnsεormΑtionIproγuβtsI
γurinπIozonΑtionWI2022UI_]dUIZ[eaY] 0

469 qεεiβiδntIrδmovΑlIoεIΑntiVtu–IγruπIVImΑrΑviroβIεromInΑturΑlIwΑtδrIαyIpδroxymonosulεΑtδIΑnγI”i{[I
pχotoβΑtΑlytiβIoxiγΑtionfIwinδtiβIstuγiδsIΑnγIiγδntiεiβΑtionIoεItrΑnsεormΑtionIproγuβtsWI2022UI]ZeUIZZac]a 1

468 oompΑrisonIoεI–•–Xt[{[IΑnγI–•–X}y“IQpδroxymonosulεΑtδRIεorItχδIγδπrΑγΑtionIoεI
unsymmδtriβΑlIγimδtχylχyγrΑzinδIinIwΑtδrWI2022UI_eUIZY[ecY 2

467 –ΑnΑγiumItrioxiγδImδγiΑtδγIpδroxymonosulεΑtδIεorIεΑstImδtroniγΑzolδIoxiγΑtionfI“tδpwisδI
oxiγΑtionIoεIvΑnΑγiumIεorIγonΑtinπIδlδβtronsWI2022UI[edUIZ[Zaea 0

466 }χotoβΑtΑlytiβIΑβtivΑtionIoεIpδroxymonosulεΑtδIusinπIilmδnitδIQrδ”i{]RIεorIqntδroβoββusIεΑδβΑlisI
inΑβtivΑtionWI2022UIZYUIZYd[]Z 0

465 yδβχΑnismIoεItχδrmΑlIΑβtivΑtionIoεIsulεitδIΑnγIitsIΑppliβΑtionIinItχδIχδΑtâ��δlδβtroV“Qu–RIsystδmIεorI
msQuuuRIoxiγΑtionIinIwΑtδrWI2022UI[edUIZ[ZbYc 0

464 }δrΑβδtiβIΑβiγVαΑsδγIΑγvΑnβδγIoxiγΑtionIproβδssδsIεorItχδIγδπrΑγΑtionIoεIδmδrπinπIpollutΑntsfImI
βritiβΑlIrδviδwWI2022UI_eUIZY[edb 1

463 yn[{]lyna{dIΑsIΑnIδεεiβiδntIβΑtΑlystIεorItχδIγδπrΑγΑtionIoεIorπΑniβIβontΑminΑntsIinIΑquδousI
mδγiΑItχrouπχIsulεitδIΑβtivΑtionWI2022UI[eeUIZ[ZcZc 0

462 umpΑβtIoεIwΑtδrImΑtriβδsIonIoxiγΑtionIδεεδβtsIΑnγImδβχΑnismsIoεIpχΑrmΑβδutiβΑlsIαyI
ultrΑviolδtVαΑsδγIΑγvΑnβδγIoxiγΑtionItδβχnoloπiδsfImIrδviδwWI2022UId__UIZacZb[ 1

461 unsiπχtIintoItχδIpδrεormΑnβδIΑnγImδβχΑnismIoεIpδroxymonosulεΑtδIΑβtivΑtionIαyInUIzIβoVγopδγI
χiδrΑrβχiβΑlIporousIβΑrαonIεorIpχδnolIγδπrΑγΑtionWI2022UIZYUIZYd[b_ 0

460 msβorαiβIΑβiγIδnχΑnβδγItχδIzδroVvΑlδntIironXpδroxymonosulεΑtδIoxiγΑtionfI“imultΑnδousIβχδlΑtinπI
ΑnγIrδγuβinπWI2022UI[edUIZ[Zaee 0

459 rδVπlyβδrΑtδImiβrospχδrδsIΑsIΑIχδtδroπδnδousIβΑtΑlystItoIΑβtivΑtδIpδroxymonosulεΑtδIεorIδεεiβiδntI
γδπrΑγΑtionIoεImδtχylδnδIαluδWI2022UIZbeUIZZYde] 1

458 qεεδβtivδIutilizΑtionIoεIou{IγδrivδγIεromIwΑstδIprintδγIβirβuitIαoΑrγsIΑsIΑIpδroxymonosulεΑtδI
ΑβtivΑtorIεorItχδIγδπrΑγΑtionIoεIrδΑβtivδIαluδIZeWI2022UI[edUIZ[Zbac 1

457 mmorpχousIool”i{[IχδtδrojunβtionsfImIχiπχVpδrεormΑnβδIΑnγIstΑαlδIβΑtΑlystIεorItχδIδεεiβiδntI
γδπrΑγΑtionIoεIsulεΑmδtχΑzinδIviΑIpδroxymonosulεΑtδIΑβtivΑtionWI2022UI]YcUIZ]abdZ

456 }δrspδβtivδIonIrδYV}“IsynδrπδtiβIδεεδβtIΑnγIrδΑβtionImδβχΑnismIinItχδItχΑlliumQuRIβontΑminΑtδγI
wΑtδrItrδΑtmδntWI2022UI[Z_UIZZ]bed 0

455 }orousIαoronInitriγδIintδrβΑlΑtδγIzδroVvΑlδntIironIpΑrtiβlδsIεorIχiπχlyIδεεiβiδntIδliminΑtionIoεI
orπΑniβIβontΑminΑntsIΑnγIorIQ–uRWI2022UI]YbUIZ]aaYZ 0

454 oδQuuuRIΑβtivΑtδsIpδroxymonosulεΑtδIεorItχδIγδπrΑγΑtionIoεIsuαstitutδγI}mtsWI2022UI]YbUIZ]aa[a 1

453 qlδβtriβΑllyIsupportδγImδγiΑtorIooQuuRVΑβtivΑtδγIpδroxyγisulεΑtδIsynδrπistiβIproβδssIεorIorπΑniβI
βontΑminΑntsIδliminΑtionWI2022UI[Z_UIZZ]ccd 0
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452 }δroxymonosulεΑtδIΑβtivΑtionIαyIvΑβuumIultrΑviolδtIΑnγItrΑβδIβoppδrIionsfImInδwIwΑyItoIαoostI
ouQuuRXouQuRIrδγoxIβyβlδWIChemical Engineering JournalUI2022UI_aYUIZ]dYec 14.7 1

451 “yntχδsisIoεIβoαΑltIεδrritδIinIonδVpotVpolyolImδtχoγUIβχΑrΑβtδrizΑtionUIΑnγIΑppliβΑtionItoI
mδtχylpΑrΑαδnIpχotoγδπrΑγΑtionIinItχδIprδsδnβδIoεIpδroxyγisulεΑtδWI2022UI[bUIZYZY[e

450 }χotoVrδntonIγδπrΑγΑtionIoεIsulεΑmδtχΑzinδIusinπIsδlεVΑssδmαlδγIoγ“InΑnoroγsIwitχIinVsituI
proγuβtionIoεIt[{[IΑtIwiγδIptIrΑnπδWIChemical Engineering JournalUI2022UI_aYUIZ]dY[_ 14.7 1

449 umprovinπIεδrrΑtδIγisinεδβtionIΑnγIγδβontΑminΑtionIpδrεormΑnβδIΑtInδutrΑlIptIαyIΑβtivΑtinπI
pδroxymonosulεΑtδIunγδrIsolΑrIliπχtWIChemical Engineering JournalUI2022UI_aYUIZ]ceY_ 14.7 2

448
}δroxymonosulεΑtδIΑβtivΑtionIαyIironIsδlεVγopδγIsluγπδVγδrivδγIαioβχΑrIεorIγδπrΑγΑtionIoεI
pδrεluorooβtΑnoiβIΑβiγfImIsinπlδtIoxyπδnVγominΑtδγInonrΑγiβΑlIpΑtχwΑyWIChemical Engineering 
JournalUI2022UI_aYUIZ]cea]

14.7 1

447
mIroαustIpδroxymonosulεΑtδIΑβtivΑtorIεorItδtrΑβyβlinδIγδπrΑγΑtionfIyitiπΑtinπIγδΑβtivΑtionIviΑI
stitβχinπIzVγopδγIβΑrαonInΑnotuαδsIwitχIδnβΑpsulΑtδγIooInΑnopΑrtiβlδsIinIαuααlδVlikδI
ΑrβχitδβturδsWIChemical Engineering JournalUI2022UIZ]d[Ze

14.7 0

446 unΑβtivΑtionIoεIyiβroβystisIΑδruπinosΑIαyIpδroxyγisulεΑtδIΑβtivΑtδγIwitχIsinπlδVΑtomiβIironI
βΑtΑlysisfIqεεiβiδnβyIΑnγImδβχΑnismsWI2022UIZYd]ZY 0

445
}χotoVΑssistδγIRδγuβtivδIolδΑvΑπδIΑnγIoΑtΑlytiβItyγrolysisVmδγiΑtδγI}δrsulεΑtδImβtivΑtionIαyI
yixδγIRδγoxVβouplδVinvolvδγIourδ“[IεorIqεεiβiδntI”riβχloroδtχylδnδI{xiγΑtionIinIsrounγwΑtδrWI
2022UIZZddda

0

444 mIβomprδχδnsivδIrδviδwIonIn}mIγδπrΑγΑtionIαyIχδtδroπδnδousIrδntonVlikδIproβδssδsWI 0

443 qxpδrimδntΑlIΑnγItχδorδtiβΑlIinvδstiπΑtionIonIγδπrΑγΑtionIoεIγimδtχylItrisulεiγδIαyI
ultrΑviolδtXpδroxymonosulεΑtδfIRδΑβtionImδβχΑnismIΑnγIinεluδnβinπIεΑβtorsWI2022UI 0

442 ”χδIsimplδIprδpΑrΑtionIoεIroαustImδsoporousIzXoIβoVγopδγIoucW[“_IεorIδεεδβtivδlyIrδmovΑlIoεI
oxytδtrΑβyβlinδIαΑsδγIonIΑβtivΑtinπIpδroxymonosulεΑtδWI2022UIZYd]_Y 0

441 ·inβVαΑsδγImδtΑlâ��orπΑniβIεrΑmδworkInΑnoεiαδrsImδmαrΑnδI·urVbaX}mzIΑsIδεεiβiδntI
pδroxymonosulεΑtδIΑβtivΑtorItoIγδπrΑγδIΑquδousIβiproεloxΑβinWI2022UI[eeUIZ[ZcZb 0

440 qnχΑnβδγIγδπrΑγΑtionIoεIβΑrαΑmΑzδpinδIinIwΑtδrIovδrI“oVmoγiεiδγIzirδ[“_InΑnoβompositδsIαyI
pδroxymonosulεΑtδIΑβtivΑtionWIChemical Engineering JournalUI2022UI_aYUIZ]dZeY 14.7 1

439 }χotoγδπrΑγΑtionIoεIoxytδtrΑβyβlinδIαyI•–VΑssistδγIpδrsulεΑtδIΑnγIpδrβΑrαonΑtδIproβδssδsfI
kinδtiβsUIinεluδnβinπIεΑβtorsUIΑnionIδεεδβtUIΑnγIrΑγiβΑlIspδβiδsWI 0

438 tδtδroΑtomVpopδγItiδrΑrβχiβΑllyI}orousInioβχΑrIεorI“upδrβΑpΑβitorImppliβΑtionIΑnγI}χδnolI
}ollutΑntIRδmδγiΑtionWI2022UIZ[UI[adb 0

437 tyαriγIyδtΑlI{xiγδXnioβχΑrIyΑtδriΑlsIεorI—ΑstδwΑtδrI”rδΑtmδntI”δβχnoloπyfImIRδviδwWI2022UIcUI[cYb[V[cYcd2

436 mβtivΑtionIoεIpδrioγΑtδIusinπIultrΑsoniβIwΑvδsIΑnγI•–IrΑγiΑtionIεorIlΑnγεillIlδΑβχΑtδItrδΑtmδntWI

435 RδviδwIoεImγvΑnβδγI{xiγΑtionI}roβδssδsInΑsδγIonI}δrΑβδtiβImβiγIεorI{rπΑniβI}ollutΑntsWI2022UIZ_UI[]Ye 1
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434 RδviδwIoεIβΑrαonVαΑsδγInΑnoβompositδsIΑsIδlδβtroβΑtΑlystIεorIt[{[IproγuβtionIεromIoxyπδnWI
2022UI[dUI_Y_aV_Yb]

433 qlδβtroβχδmiβΑlIyδtχoγsIεorI—ΑtδrI}uriεiβΑtionUIuonI“δpΑrΑtionsUIΑnγIqnδrπyIoonvδrsionWI2022UI
Z[[UIZ]a_cVZ]b]a 8

432 zonrΑγiβΑlVγominΑtδγIpδroxymonosulεΑtδIΑβtivΑtionItχrouπχIαimδtΑlliβIrδXynVloΑγδγI
χyγroxylVriβχIαioβχΑrIεorIδεεiβiδntIγδπrΑγΑtionIoεItδtrΑβyβlinδWI 0

431 mssδssmδntIoεIsluβoβortiβoiγIRδmovΑlIαyI•–mXoχlorinΑtionIΑnγI{zonΑtionfI}δrεormΑnβδI
oompΑrisonIinIwinδtiβsUIpδπrΑγΑtionI}ΑtχwΑyUIΑnγI”oxiβityWI2022UIZ_UI[_e]

430 yiβroαiΑlIγδπrΑγΑtionIoεIΑntiαiotiβfIεuturδIpossiαilityIoεImitiπΑtinπIΑntiαiotiβIpollutionWI2022UIZe_UI 0

429 qεεiβiδntIpδroxymonosulεΑtδIΑβtivΑtionIoεIimmoαilizδγIrδâ��zâ��oIβΑtΑlystIonIβδrΑmsitδIεorItχδI
βontinuousIεlowIrδmovΑlIoεIpχδnolWI2022UIZ]bZ_e 1

428 oompΑrΑtivδIstuγyIoεInΑproxδnIγδπrΑγΑtionIviΑIintδπrΑtδγI•–X{]X}y“IproβδssfIpδπrΑγΑtionI
proγuβtsUIrδΑβtionIpΑtχwΑysUIΑnγItoxiβityIΑssδssmδntWI

427 “yntχδsisIΑnγIβχΑrΑβtδrizΑtionIoεIxΑooIxIziIZVxI{I]IpδrovskitδsIΑsIχδtδroπδnδousIβΑtΑlystsIεorI
pχδnoliβsIγδπrΑγΑtionIαyIpδrsulεΑtδIΑβtivΑtionWI 1

426 mIβoppδrVloΑγδγIzVγopδγIβΑrαonIβΑtΑlystIwitχImδsoporousIχollowIspχδrδIstruβturδIεorIαispχδnolI
mIrδmovinπIviΑIpδroxymonosulεΑtδIΑβtivΑtionWI2022UI]_[UIZZ[Z]] 0

425 unsiπχtItoIΑnIδεεiβiδntIΑnγImΑπnδtiβI˛–Vrδ[{]X˛‡Vrδ[{]Xou[{IχyαriγIβΑtΑlysisIεorI
pδroxymonosulεΑtδfIprδpΑrΑtionUIpδrεormΑnβδUIΑnγImδβχΑnismWI

424 xΑyδrδγImδtΑlIoxiγδsIloΑγδγIβδrΑmiβImδmαrΑnδIΑβtivΑtinπIpδroxymonosulεΑtδIεorImitiπΑtionIoεI
z{yImδmαrΑnδIεoulinπWI2022UI[[[UIZZde[d 1

423 “ulεurVpopδγIsrΑpχδnδVmβtivΑtδγI}δrγisulεΑtδIεorI“ynδrπδtiβIpδstruβtionIoεInispχδnolImIΑnγI
oomplδxIyiβroαiΑlIrlorΑWI

422
qβoVrriδnγlyI“yntχδsisIΑnγIoχΑrΑβtδrizΑtionIoεIpouαlδVorossδγIxinkI]pIsrΑpχδnδI{xiγδI
runβtionΑlizδγI—itχIoχitosΑnIεorImγsorptionIoεI“ulεΑmδtχΑzinδIrromImquδousI“olutionfI
qxpδrimδntΑlIΑnγIpr”IoΑlβulΑtionsWIZYUI

0

421 mβtivΑtδγIpδrsulεΑtδIαyIironVβΑrαonImiβroIδlδβtrolysisIusδγIεorIrδεrΑβtoryIorπΑniβsIγδπrΑγΑtionIinI
wΑstδwΑtδrfIΑIrδviδwWI

420 RolδIoεIzVpopinπIΑnγI{VsroupsIinI•nzippδγIzVpopδγIoz”IoΑrαoβΑtΑlystIεorI}δroxomonosulεΑtδI
mβtivΑtionfIQuΑntitΑtivδI“truβturδâ��mβtivityIRδlΑtionsχipWI2022UIZ[UId_a 0

419 ”χδIrδmovΑlIoεIo{pIinIinγustriΑlIwΑstδwΑtδrIαyIδlδβtroVpδrsulεΑtδIproβδssIusinπIβδntrΑlIβompositδI
γδsiπnWI 0

418 yultiVχollowIspχδriβΑlIoδ{[IΑβtivΑtδsIpδrsulεΑtδIεorIχδtδroπδnδousIγδπrΑγΑtionIoεIorπΑniβsWI

417
”χrδδVγimδnsionΑlIαloβkyIsponπδIαΑsδγIooyo{_IβΑtΑlystIΑβtivΑtδsIpδroxymonosulεΑtδItoIγδπrΑγδI
sulεΑγimδtχoxinδfImIrδmδγyIεorIrδΑγyVmΑγδIβΑtΑlystsItoIΑβχiδvδIβonvδniδntIΑnγIβontinuousI
opδrΑtionWI2022UIZ]dca_

0
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416 ”rδΑtmδntIoεIwooγIαyIsulεΑtδIΑnγIχyγroxylIrΑγiβΑlIoxiγΑtionIproγuβδγIεromItχδrmΑllyVΑβtivΑtδγI
pδrsulεΑtδfI–{oIδmissionIΑnγIwooγIpropδrtyIδvΑluΑtionWIZVZZ

415 mIzovδlI}ΑrtiΑllyIoΑrαonizδγIrδ]{_l}mzuVpIoΑtΑlystIεorI”δtrΑβyβlinδIpδπrΑγΑtionIviΑI
}δroxymonosulεΑtδImβtivΑtionWI2022UIZ]dbaa 2

414 RδβyβlΑαlδIrδX“IβoVγopδγInΑnoβΑrαonIγδrivδγIεromImδtΑlâ��orπΑniβIεrΑmδworkIΑsIΑI
pδroxymonosulεΑtδIΑβtivΑtorIεorIδεεiβiδntIrδmovΑlIoεI[U_VγiβχloropχδnolWI

413 zitroπδnVγopδγInΑnoβΑrαonIγδrivδγIεromIβΑnγlδIsootIεorIpδrsulεΑtδIΑβtivΑtionIonI
sulεΑmδtχoxΑzolδIrδmovΑlfIpδrεormΑnβδIΑnγImδβχΑnismWI2022UI 0

412 qεεiβiδntImβtivΑtionIoεI}δroxymonosulεΑtδIαyInioβχΑrVxoΑγδγI·δroV–ΑlδntIooppδrIεorIqnroεloxΑβinI
pδπrΑγΑtionfI“inπlδtI{xyπδnVpominΑtδγI{xiγΑtionI}roβδssWI2022UIZ[UI[d_[ 0

411
{nδVpotIprδpΑrΑtionIoεIpδβtinIδnβΑpsulΑtδγIou[{InΑnopΑrtiβlδsIunγδrIultrΑsounγIβonγitionfI
unvδstiπΑtionIoεIitsIβΑtΑlytiβUIβytotoxiβityUIΑntioxiγΑntUIΑnγIΑntiVβolorδβtΑlIβΑnβδrIpropδrtiδsWI2022UI
Z_]UIZYecc[

410 ”χδIjournδyIoεItoluδnδItoIβomplδtδIminδrΑlizΑtionIviΑIχδΑtVΑβtivΑtδγIpδroxyγisulεΑtδIinIwΑtδrfI
intδrmδγiΑtδsIΑnΑlysδsUIo{[ImonitorinπUIΑnγIβΑrαonImΑssIαΑlΑnβδWI2022UI__YUIZ[ec]e 0

409
zovδlIsulεurIvΑβΑnβiδsIεδΑturδγIyuxVddmQrδRlou“IroγsIΑβtivΑtδγIpδroxymonosulεΑtδIεorIβoumΑrinI
γδπrΑγΑtionfIpiεεδrδntIrδΑβtivδIoxyπδnIspδβiδsIπδnδrΑtionIroutδsIunγδrIΑβiγiβIΑnγIΑlkΑlinδIptWI
2022UIZbbUIZZV[[

1

408 ”rδΑtmδntIoεIsΑlonIwΑstδwΑtδrIαyIpδroxyγisulεΑtδIαΑsδγIΑγvΑnβδγIoxiγΑtionIproβδssIQ}p“Vm{}RI
unγδrIsolΑrIliπχtfI“ynδrπyItχrouπχIintδπrΑtδγItδβχnoloπiδsWI2022UI_eUIZY]Yb[ 1

407 ooαΑltIQuuRVintδrβΑlΑtδγIlΑyδrδγIγouαlδIχyγroxiγδIΑsIΑnIδεεiβiδntIΑβtivΑtorIεorIβΑtΑlytiβIoxiγΑtionIoεI
orπΑniβIβontΑminΑntsWI2022UIZYUIZYd]bZ

406 “inπlδVΑtomIsitδIβΑtΑlystsIεorIδnvironmδntΑlIrδmδγiΑtionfIRδβδntIΑγvΑnβδsWI2022UI__YUIZ[ecc[ 0

405 }roγuβtionIoεImδγiumVβχΑinIβΑrαoxyliβIΑβiγsIusinπIsδwΑπδIsluγπδIprδtrδΑtδγIαyIβomαinδγIrδntonI
ΑnγIpδrsulεΑtδIoxiγΑtionWI2022UI]beUIZ]]][e 0

404 RΑγiolytiβIγδπrΑγΑtionIoεI˛†VlΑβtΑmIΑnγItδtrΑβyβlinδIΑntiαiotiβsIinItχδIprδsδnβδIoεIprotδinWI2022UI
]b_UIZZeeba

403 •ltrΑVΑγsorptionIδnχΑnβinπIpδroxymonosulεΑtδIΑβtivΑtionIαyIultrΑtχinIzimlVlΑyδrδγIγouαlδI
χyγroxiγδsIεorIδεεiβiδntIγδπrΑγΑtionIoεIsulεonΑmiγδIΑntiαiotiβsWI2022UI]beUIZ]][cc 0

402 mppliβΑtionIoεIpδrsulεΑtδVαΑsδγIoxiγΑtionIproβδssδsItoIΑγγrδssIγivδrsδIsustΑinΑαilityIβχΑllδnπδsfImI
βritiβΑlIrδviδwWI2022UI__YUIZ[ec[[ 2

401 pδεδβtVriβχIyo“[IpiδzoβΑtΑlystfIqεεiβiδntIαoostinπIpiδzoβΑtΑlytiβIΑβtivΑtionIoεI}y“IΑβtivityItowΑrγsI
γδπrΑγΑtionIorπΑniβIpollutΑntWI2022UI[YbUIZZYbcd 0

400 }δroxymonosulεΑtδIδnχΑnβδγIpχotoγδπrΑγΑtionIoεIsulεΑmδtχoxΑzolδIwitχI”i{[louoo[{_I
βΑtΑlystsIunγδrIsimulΑtδγIsolΑrIliπχtWI2022UIZYUIZYd_]d 0

399 “inπlδVΑtomIRuIloΑγδγIonIlΑyδrδγIγouαlδIχyγroxiγδIβΑtΑlyzδsIpδroxymonosulεΑtδIεorIδεεδβtivδIqWI
βoliIinΑβtivΑtionIviΑIΑInonVrΑγiβΑlIpΑtχwΑyfIqεεiβiδnβyIΑnγImδβχΑnismWI2022UI__YUIZ[ec[Y 0
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398 mβtivΑtδγIpδroxymonosulεΑtδIwitχIεδrriβIβχloriγδVmoγiεiδγIαioβχΑrItoIγδπrΑγδIαispχδnolImfI
oχΑrΑβtδristiβsUIinεluδnβinπIεΑβtorsUIrδΑβtionImδβχΑnismIΑnγIrδusδIpδrεormΑnβδWI2022UI]YYUIZ[Zdac 0

397 RδmovΑlIΑssδssmδntIoεIγisinεδβtionIαyVproγuβtsIQpn}sRIεromIγrinkinπIwΑtδrIsuppliδsIαyIsolΑrI
χδtδroπδnδousIpχotoβΑtΑlysisfImIβΑsδIstuγyIoεItriχΑlomδtχΑnδsIQ”tysRWI2022UI][ZUIZZae]b 1

396 tδtδroπδnδousIrδntonVlikδIrδmovΑlIoεItriQ[VβχloroisopropylRIpχospχΑtδIαyIilmδnitδIQrδ”i{]RfI
winδtiβUIγδπrΑγΑtionImδβχΑnismIΑnγItoxiβIΑssδssmδntWI2022UI]YcUIZ]aeZa

395 qnχΑnβδγIγδwΑtδrΑαilityIoεIlΑkδIγrδγπδγIsδγimδntsIαyIδlδβtroβχδmiβΑlIoxiγΑtionIoεI
pδroxyγisulεΑtδIonInppIΑnoγδWI2022UI]YcUIZ]ad][ 0

394
“urεΑβδVαounγIχyγroxylIrΑγiβΑlVγominΑtδγIγδπrΑγΑtionIoεIsulεΑmδtχoxΑzolδIinItχδIΑmorpχousI
rδ{{tXIpδroxymonosulεΑtδIsystδmfI”χδIkδyIrolδIoεIΑmorpχousIstruβturδIδnχΑnβinπIδlδβtronI
trΑnsεδrWI2022UI[Z_UIZZ]eb_

0

393 qnχΑnβδγIγδπrΑγΑtionIoεIpp”IusinπIΑInovδlIironVΑssistδγIχyγroβχΑrIβΑtΑlystIβomαinδγIwitχI
pδroxymonosulεΑtδfIqxpδrimδntIΑnγImδβχΑnismIΑnΑlysisWI2022UI]YcUIZ]ade] 0

392 ooorγinΑtionIpolymδrsVγδrivδγIβorδVsχδllIoolzâ��oInΑnostruβturδsIΑsIδεεiβiδntIγuΑlIεunβtionΑlI
βΑtΑlystsIεorInitrΑtδIδlδβtrorδγuβtionIΑnγIrδntonVlikδIβΑtΑlytiβIγyδIγδπrΑγΑtionWI2022UI]ZaUIZ[]_da

391 nimδtΑlVorπΑniβIεrΑmδworkVγδrivδγInΑnotuαδlβδllulosδIΑδroπδlsIεorIpδroxymonosulεΑtδIQ}y“RI
ΑβtivΑtionWI2022UI[ebUIZZeebe 6

390 ”χδIsiliβonIΑβtivδIsitδsIγrivδnIαyIoxyπδnIvΑβΑnβiδsIinIironIsiliβΑtδIεorIΑβtivΑtinπIpδroxymonosulεΑtδWI
2022UIb[dUIeaaVeba 1

389 tiπχlyIγispδrsδγIβoppδrIsinπlδVΑtomIβΑtΑlystsIΑβtivΑtδγIpδroxymonosulεΑtδIεorIoxytδtrΑβyβlinδI
rδmovΑlIεromIwΑtδrfIyδβχΑnismIΑnγIγδπrΑγΑtionIpΑtχwΑyWI2022UI_aYUIZ]dZe_ 0

388 usomorpχiβIsuαstitutionIoεIπoδtχitδIαyIβoαΑltfIqεεδβtsIonItχδIpΑtχwΑyIΑnγIpδrεormΑnβδIoεI
pδroxymonosulεΑtδIΑβtivΑtionWI2022UI_aYUIZ]d_bY 0

387 xΑttiβδIγopinπIoεI·nIαoostsIoxyπδnIvΑβΑnβiδsIinIoo]{_IzΑnoβΑπδsfIumprovinπIpδrsulεΑtδIΑβtivΑtionI
viΑIεorminπI“urεΑβδVmβtivΑtδγIβomplδxWI2023UI_aZUIZ]dbYa 2

386 mIRδviδwIoεI“ulεΑtδIRΑγiβΑlVnΑsδγIΑnγI“inπlδtI{xyπδnVnΑsδγImγvΑnβδγI{xiγΑtionI”δβχnoloπiδsfI
RδβδntImγvΑnβδsIΑnγI}rospδβtsWI2022UIZ[UIZYe[ 0

385 yδβχΑnistiβIstuγyIoεIβoαΑltIΑnγIironIαΑsδγI}russiΑnIαluδIΑnΑloπuδsItoIΑβtivΑtδIpδroxymonosulεΑtδI
εorIδεεiβiδntIγiβloεδnΑβIγδπrΑγΑtionWI2022UIZ[[Z]c 0

384 {utlookIonI“inπlδImtomIoΑtΑlystsIεorI}δrsulεΑtδVnΑsδγImγvΑnβδγI{xiγΑtionWI 2

383 mppliβΑtionIoεIrδ“VΑβtivΑtδγIpδrsulεΑtδIoxiγΑtionIsystδmIεorItχδIγδπrΑγΑtionIoεItδtrΑβyβlinδIinI
ΑquδousIsolutionWI 0

382 ”rΑβδVpissolvδγI“QVuuRI”riππδrsItχδIrδQuuuRVmβtivΑtδγIt[{[I}roβδssIεorI{rπΑniβI}ollutΑntIpδπrΑγΑtionI
αyI}romotinπItχδIrδQuuuRXrδQuuRIoyβlδfIwinδtiβsUI”oxiβityUIΑnγIyδβχΑnismsWI 0

381 unsiπχtIintoItriβχloroδtχδnδIrδmovΑlIinIΑlkΑlinδIβonγitionIwitχItχδIprδsδnβδIoεIsurεΑβtΑntIαΑsδγIonI
pδrsulεΑtδIsystδmWI2022UIZYUIZYd_e[ 0
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380 rδxzIproγuβδγIinIpχΑrmΑβδutiβΑlIsluγπδIαioβχΑrIαyIδnγoπδnousIrδIΑnγIδxoπδnousIzIγopinπItoI
δnχΑnβδIpδroxymonosulεΑtδIΑβtivΑtionIεorIlδvoεloxΑβinIγδπrΑγΑtionWI2022UI[[_UIZZeY[[ 2

379 polomitδIΑsIΑIlowVβostIpδroxymonosulεΑtδIΑβtivΑtorIεorItχδIδεεiβiδntIγδπrΑγΑtionIoεItδtrΑβyβlinδfI
}δrεormΑnβδUImδβχΑnismIΑnγItoxiβityIδvolutionWI2022UI_eUIZY]ZZY 0

378 “imultΑnδousIrδmovΑlIoεItδtrΑβyβlinδIΑnγIΑrsδniβQuuuRIusinπIβoppδrVmΑnπΑnδsδIβompositδIoxiγδfI
oompδtitionIαδχΑviorsIΑnγIrδmovΑlImδβχΑnismsWI2022UI_eUIZY]ZZc 0

377 “imultΑnδousIrδmδγiΑtionIoεItχrδδInδoniβotinoiγsIinIsoilIusinπInΑnosβΑlδIzδroVvΑlδntIironVΑβtivΑtδγI
pδrsulεΑtδIproβδssfI}δrεormΑnβδUIδεεδβtIoεIproβδssIpΑrΑmδtδrsUIΑnγImδβχΑnismsWI2022UIZbcUI]YdV][Z 0

376 qnχΑnβδγIquinolinδIγδπrΑγΑtionIαyIpδrsulεΑtδVΑssistδγIpχotoβΑtΑlytiβIproβδssIwitχI—{]Vourδ[{_I
·VsβχδmδIsystδmfI}ropδrtiδsIΑnγImδβχΑnismWI2022UI]YZUIZ[[Y]e 1

375 mInovδlI]pIooXyoIβoVβΑtΑlyzδγIπrΑpχδnδIsponπδVmδγiΑtδγIpδroxymonosulεΑtδIΑβtivΑtionIεorItχδI
χiπχlyIδεεiβiδntIpollutΑntsIγδπrΑγΑtionWI2022UI]YZUIZ[[Y]a 0

374 qxpδγitiousIγδπrΑγΑtionIoεI“y IαyIχiπχVvΑlδntIβoαΑltVoxoIspδβiδsIγδrivδγIεromIβoαΑltVγopδγI
o]zaVΑβtivΑtδγIpδroxymonosulεΑtδIwitχItχδIΑssistΑnβδIoεIvisiαlδIliπχtWI2022UI]YZUIZ[[YYe 1

373 mIpδrsulεΑtδIoxiγΑtionIsystδmIεorIrδmovinπIΑβiγIorΑnπδIεromIΑquδousIsolutionfIqvΑluΑtionIΑnγI
γδπrΑγΑtionImδβχΑnismWI2022UI][[UIZZbYa_ 0

372 RδmovΑlIoεIpδrεluorooβtΑnoiβIΑβiγIεromIwΑtδrIusinπIpδroxyγisulεΑtδXlΑyδrδγIγouαlδIχyγroxiγδI
systδmfI{ptimizΑtionIusinπIrδsponsδIsurεΑβδImδtχoγoloπyIΑnγIΑrtiεiβiΑlInδurΑlInδtworkWI2022UIZbcUI]bdV]cc 0

371 }δroxymonosulεΑtδIΑβtivΑtδγIαyIrδ{xXyn{yImoγiεiδγIkΑolinitδIεorItχδIγδπrΑγΑtionIoεIpolyvinylI
ΑlβoχolfIoΑtΑlytiβIpδrεormΑnβδUImδβχΑnismIΑnγIpr”IstuγyWI2022UIbYaUIZa_c[] 0

370 qlδβtroniβImoγulΑtionIoεIεiαδrVsχΑpδγVoorδ[{_IviΑIyπIγopinπIεorIimprovδγI}y“IΑβtivΑtionIΑnγI
sustΑinΑαlδIγδπrΑγΑtionIoεIorπΑniβIpollutΑntsWI2022UIbYaUIZa_c][ 0

369 qxplorinπItχδIpχotoβΑtΑlytiβIΑβtivityIoεInΑnomδtriβImΑπnδtitδIεorI}q”ImΑtδriΑlsIγδπrΑγΑtionIunγδrI
•–IliπχtWI2022UI]ZbUIZ[]aYe 0

368 mγsorptionIΑnγIβΑtΑlysisIoεIpδroxymonosulεΑtδIonIβΑrαoβΑtΑlystsIεorIpχδnolIγδπrΑγΑtionfI”χδIrolδI
oεIpyrroliβVnitroπδnWI2022UI]ZeUIZ[ZdeZ 0

367 mI·urVdVγδrivδγIβoppδrVnitroπδnIβoVχyαriγIβΑrαonIβΑtΑlystIεorIpδroxymonosulεΑtδIΑβtivΑtionItoI
γδπrΑγδIn}mWI2022UI]YdUIZ]b_de 0

366 qεεiβiδntIΑβtivΑtionIoεIpδrsulεΑtδIαyIziβkδlVsupportδγIβχδrryIβorδIαioβχΑrIβompositδIεorIrδmovΑlIoεI
αispχδnolImWI2022UI][_UIZZb]Ya 0

365 •rβχinVlikδIoo]{_IΑsIΑIχδtδroπδnousIpδroxymonosulεΑtδIβΑtΑlystIεorIβrystΑlIviolδtIγδπrΑγΑtionfI
RδΑβtionIkinδtiβsIΑnγIproβδssIoptimizΑtionWI2022UI]]UIZY_]dd 1

364 –ΑlorizΑtionIoεIαΑllVmillδγIwΑstδIrδγImuγIintoIχδtδroπδnδousIβΑtΑlystIΑsIδεεδβtivδI
pδroxymonosulεΑtδIΑβtivΑtorIεorItδtrΑβyβlinδIχyγroβχloriγδIγδπrΑγΑtionWI2022UI][_UIZZb]YZ 0

363 yolδβulΑrIΑnγIkinδtiβIinsiπχtsItoIαoronIαoostδγIrδntonVlikδIΑβtivΑtionIoεIpδroxymonosulεΑtδIεorI
wΑtδrIγδβontΑminΑtionWI2022UI]ZeUIZ[ZeZb 0
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362 “ynδrπδtiβIpχotoβΑtΑlytiβIεuδlIβδllIΑnγIourδIlΑyδrδγIγouαlδγIχyγroxiγδIΑsIpχotoΑβtivΑtorIoεI
pδrsulεΑtδIεorIγrΑmΑtiβΑllyIδlδβtriβityIπδnδrΑtionIoεIorπΑniβIpollutΑntsIγδπrΑγΑtionWI2022UI]ZeUIZ[Zde_ 0

361 qvolutionΑryIεΑβδVtoVεΑβδI[pX[pIαismutχVαΑsδγIχδtδrojunβtionfI”χδIquδstIεorIsustΑinΑαlδI
pχotoβΑtΑlytiβIΑppliβΑtionsWI2022UI[eUIZYZb]b 3

360 ooziIΑlloyIΑnβχorδγIontoIzVγopδγIporousIβΑrαonIεorItχδIrδmovΑlIoεIsulεΑmδtχoxΑzolδfIoΑtΑlystUI
mδβχΑnismUItoxiβityIΑnΑlysisUIΑnγIΑppliβΑtionWI2022UI]YdUIZ]b[eZ 0

359 RolδsIoεIsoilIΑβtivδIβonstituδntsIinItχδIγδπrΑγΑtionIoεIsulεΑmδtχoxΑzolδIαyIαioβχΑrXpδrsulεΑtδfI
oontrΑstinπIδεεδβtsIoεIironIminδrΑlsIΑnγIorπΑniβImΑttδrWI2022UIda]UIZada][ 0

358 •nrΑvδllinπItχδIεormΑtionImδβχΑnismIΑnγIpδrεormΑnβδIoεInitroπδnUIsulεurIβoγopδγIαioβχΑrIΑsI
pδroxymonosulεΑtδIΑβtivΑtorIεorIπΑtiεloxΑβinIrδmovΑlWI2023UI_aZUIZ]dead 0

357 ”χδIβouplinπIoεIpδrsulεΑtδIΑβtivΑtionIΑnγImδmαrΑnδIsδpΑrΑtionIεorItχδIδεεδβtivδIpollutΑntI
γδπrΑγΑtionIΑnγImδmαrΑnδIεoulinπIΑllδviΑtionWI2023UI_aZUIZ]eYYe 1

356 ·urVbcVγδrivδγIβΑrαonloo]“_Xoo“{_Xyn{IpolyχδγronItoIΑβtivΑtδIpδroxymonosulεΑtδIεorI
γδπrΑγinπIlδvoεloxΑβinfI“ynδrπistiβIδεεδβtIΑnγImδβχΑnismWI2023UI_aZUIZ]decb 0

355 oontrolIoεIβoppδrIδlδmδntIinImδsoporousIironIoxiγδIpχotoβΑtΑlystsItowΑrγsI•–IliπχtVΑssistδγI
supδrεΑstIminδrΑlizΑtionIoεIisopropylIΑlβoχolIwitχIpδroxyγisulεΑtδWI2023UI_aZUIZ]eY_d 1

354 qnχΑnβδγIγδπrΑγΑtionIoεIorπΑniβIβontΑminΑntsIαyItχδrmΑllyIΑβtivΑtδγIpδroxymonosulεΑtδIinItχδI
prδsδnβδIoεIβχloriγδIionWI2023UI_aZUIZ]ddZ_ 0

353 mβtivΑtionIoεIpδroxymonosulεΑtδIαyIΑIwΑstδIrδγImuγVsupportδγIoo]{_IquΑntumIγotsIunγδrIvisiαlδI
liπχtIεorItχδIγδπrΑγΑtionIoεIlδvoεloxΑβinWI2023UI_a[UIZ]e]d[ 0

352 rδVπVo]z_XrδγuβδγIπrΑpχδnδIoxiγδIliπχtlδssIΑppliβΑtionIεorIδεεiβiδntIpδroxymonosulεΑtδIΑβtivΑtionI
ΑnγIpollutΑntIminδrΑlizΑtionfIoomprδχδnsivδIδxplorΑtionIoεIrδΑβtivδIsitδsWI2023UIdaaUIZadcee 0

351 mnI“VsβχδmδIoγ“Xw[”Α[{bIχδtδrojunβtionIpχotoβΑtΑlystIεorIproγuβtionIoεIt[{[IεromIwΑtδrIΑnγI
ΑirWI2023UI_a[UIZ]eYcY 0

350 oχδmiβΑlI”rδΑtmδntsIεorInioβχΑrIyoγiεiβΑtionfI{pportunitiδsUIximitΑtionsIΑnγImγvΑntΑπδsWI2022UIbaVd_ 0

349 RolδIoεIβoVδxistinπIΑnionsIinInonVrΑγiβΑlIΑnγIrΑγiβΑlIproβδssδsIoεIβΑrαoβΑtΑlyzδγIpδrsulεΑtδI
ΑβtivΑtionIεorIΑβδtΑminopχδnIγδπrΑγΑtionWI 0

348 ”χδrmΑlIΑβtivΑtionIsiπniεiβΑntlyIimprovδsItχδIorπΑniβIpollutΑntIrδmovΑlIrΑtδIoεIlowVπrΑγδI
mΑnπΑnδsδIorδIinIΑIpδroxymonosulεΑtδIsystδmWI2022UIZ[UI[Yc]aV[Yc_a 0

347 srΑpχδnδIroΑmIyδγiΑtδγIrδs[X˛�Vrδ[o]IoompositδsIεorIoχlorΑmpχδniβolI}χotoγδπrΑγΑtionI•sinπI
}δrsulεΑtδImβtivΑtionI•nγδrI–isiαlδIxiπχtIurrΑγiΑtionWI 0

346 uronIpyropχospχΑtδIγopδγIβΑrαonInΑnoβompositδIεorItδtrΑβyβlinδIγδπrΑγΑtionIαyIΑβtivΑtionIoεI
pδroxymonosulεΑtδWI2022UI_bUIZcedaVZcee_ 0

345 “inπlδImtomIooαΑltIoΑtΑlystIpδrivδγIεromIooV}yrolysisIoεI–itΑminInZ[IΑnγIsrΑpχitiβIoΑrαonIzitriγδI
εorI}msImβtivΑtionItoIpδπrΑγδIqmδrπinπI}ollutΑntsWI 0
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344 qεεδβtsIoεIoomαinδγIRδmδγiΑtionIoεI}rδV{zonΑtionIΑnγInioΑuπmδntΑtionIonIpδπrΑγΑtionIoεI
nδnzoÇmİ}yrδnδIΑnγIyiβroαiΑlIoommunityI“truβturδIinI“oilsWI 0

343 yδβχΑnistiβIunsiπχtIintoIyΑnπΑnδsδI{xiγΑtionIunγuβδγIαyI“ulεitδI•nγδrImδroαiβIoonγitionfI
umpliβΑtionIoεI”riβlosΑnIpδπrΑγΑtionWI 0

342 yδtΑlVεrδδIΑβtivΑtionIoεIpδroxymonosulεΑtδIαyIαoronIΑnγInitroπδnIβoVγopδγIπrΑpχδnδInΑnotuαδsI
εorIβΑtΑlytiβIoxiγΑtionIoεI_VχyγroxyαδnzoiβIΑβiγWI2022UIZUIZ]eVZ_d 1

341 qlδβtroVΑβtivΑtinπIoεIpδroxymonosulεΑtδIviΑIαoronIΑnγIsulεurIβoVγopδγImΑβroporousIβΑrαonI
nΑnoεiαδrsIβΑtχoγδIεorIχiπχVδεεiβiδntIγδπrΑγΑtionIoεIlδvoεloxΑβinWI2023UI__[UIZ]YYZb 0

340 pδπrΑγΑtionIoεIorπΑniβIpollutΑntsIεromIwΑtδrIαyIαioβχΑrVΑssistδγIΑγvΑnβδγIoxiγΑtionIproβδssδsfI
yδβχΑnismsIΑnγIΑppliβΑtionsWI2023UI__[UIZ]YYca 0

339 oΑtΑlytiβIΑβtivΑtionIoεIpδroxymonosulpχΑtδIwitχImΑnπΑnδsδIΑnγIβoαΑltIβoΑtδγImiβroIsΑnγI
pΑrtiβlδsIεorItχδItrδΑtmδntIoεIrloorVwΑsχIβontΑininπIRδΑβtivδInlΑβkIaIQRnaRIγyδWI2022UI 0

338 oΑtΑlytiβIΑβtivΑtionIoεIpδroxymonosulεΑtδIusinπIyn{[lquΑsiVy{rIεorIsinπlδtIoxyπδnImδγiΑtδγI
γδπrΑγΑtionIoεIorπΑniβIpollutΑntsIinIwΑtδrWI2022UIb_bUIZZddd] 1

337 zovδlI·inβIrδrritδImnβχorδγIsrΑpχδnδI{xiγδIyΑπnδtiβIzΑnoβompositδIεorI}χotoβΑtΑlytiβI
pδπrΑγΑtionIoεI”δxtilδIpyδsWI2022UIcUI 0

336
qεεiβiδntIpδπrΑγΑtionIoεI}rintinπIΑnγIpyδinπI—ΑstδwΑtδrIαyIxotusIxδΑεVnΑsδγIzitroπδnI“δlεVpopδγI
yδsoporousInioβχΑrImβtivΑtδγI}δrsulεΑtδfI“ynδrπistiβIyδβχΑnismIoεImγsorptionIΑnγIoΑtΑlysisWI
2022UIZ[UIZYY_

0

335 qnχΑnβδγInonVrΑγiβΑlIΑβtivΑtionIoεIpδrsulεΑtδIwitχIpomponVlikδIzi{ImiβrospχδrδsIεorIrδmovinπI
sulεΑmδtχoxΑzolδIinIwΑtδrWI 0

334 qεεiβiδntIγδπrΑγΑtionIoεIsulεΑβδtΑmiγδIαyIoorδI}nmsIΑnγI}nml}–prIβompositδImδmαrΑnδI
ΑβtivΑtinπIpδroxymonosulεΑtδWI2022UIZYcd]c 0

333 ”χδIrolδIoεIyn{[IβrystΑlImorpχoloπiβΑlIsβΑlδIΑnγIβrystΑlIstruβturδIinIsδlδβtivδIβΑtΑlytiβI
γδπrΑγΑtionIoεIΑzoIγyδWI 0

332
”χδIimpΑβtsIoεItδmpδrΑturδUIsoilVwΑtδrIrΑtioUIΑnγIαΑβkπrounγImultipliδγIinorπΑniβIΑnionsIonItχδI
γδπrΑγΑtionIoεIorπΑnopχospχorusIεlΑmδIrδtΑrγΑntsIinIsoilIαyIpδroxyγisulεΑtδVαΑsδγIΑγvΑnβδγI
oxiγΑtionIproβδssδsWI2022UI

0

331 ooXoδVmoγiεiδγI}α{[IΑsItχδIΑβtivδIlΑyδrIinI”iX“α[{]â��“n{[X}α{[IδlδβtroγδsIεorIδεεiβiδntI
γδπrΑγΑtionIoεIβrystΑlIviolδtWI 0

330 }δrsulεΑtδIΑβtivΑtionIαyIsinπlδVΑtomIβΑtΑlystsIεorItχδIrδmovΑlIoεIorπΑniβIpollutΑntsfImIrδviδwWI2022UI 0

329 RδmovΑlIoεItotΑlIpδtrolδumIχyγroβΑrαonsIεromIoilVαΑsδγIγrillinπIβuttinπsIαyIΑIχδΑtIΑβtivΑtionI
pδrsulεΑtδVαΑsδγIproβδssWIZV][ 0

328 pδπrΑγΑtionIoεImntiαiotiβsIviΑI•–VmβtivΑtδγI}δroxoγisulεΑtδIorI}δroxymonosulεΑtδfImIRδviδwWI2022
UIZ[UIZY[a 0

327 ”χδIδεεiβiδntIγδπrΑγΑtionIoεIγiβloεδnΑβIαyIεδrrΑtδIΑnγIpδroxymonosulεΑtδfIpδrεormΑnβδsUI
mδβχΑnismsUIΑnγItoxiβityIΑssδssmδntWI 1

(-)

93



326 nΑβtδriΑIinΑβtivΑtionIαyIsulεΑtδIrΑγiβΑlfIproπrδssIΑnγInonVnδπliπiαlδIγisinεδβtionIαyVproγuβtsWI2023UI
ZcUI 0

325 qnπinδδrδγImΑπnδtiβIβoαΑltXχyγroxyΑpΑtitδIβorδVsχδllInΑnostruβturδfI”owΑrγIχiπχI
pδroxymonosulεΑtδIΑβtivΑtionIviΑIrΑγiβΑlIΑnγInonVrΑγiβΑlImδβχΑnismsWI2022UIb_bUIZZddcY 0

324 ”χδrmΑlIΑnγIRΑγiΑtionInΑsδγIoΑtΑlytiβImβtivΑtionIoεI}δrsulεΑtδI“ystδmsIinItχδIRδmovΑlIoεI
yiβropollutΑntsfImIRδviδwWI 0

323 unsiπχtIintoIΑγvΑnβδγIoxiγΑtionIproβδssδsIεorItχδIγδπrΑγΑtionIoεIεluoroquinolonδIΑntiαiotiβsfI
RδmovΑlUImδβχΑnismUIΑnγIinεluδnβinπIεΑβtorsWI2022UIZaeZc[ 0

322 “ynδrπistiβIrδmovΑlIoεIΑquδousIβiproεloxΑβinIχyγroβχloriγδIαyIwΑtδrIsurεΑβδIplΑsmΑIβouplδγIwitχI
pδroxymonosulεΑtδIΑβtivΑtionWI2022UIZ[[]YZ 0

321 rΑβilitΑtinπIpδroxymonosulεΑtδIΑβtivΑtionIεorIδεεδβtivδIΑntiαiotiβsIγδπrΑγΑtionIεromIγrinkinπIwΑtδrI
αyIpχotoδlδβtroβΑtΑlytiβIsystδmIusinπIyo“[IδmαδγγδγIβΑrαonIsuαstrΑtδWI2022UIZ]eaeZ 0

320 uronVmoγiεiδγIπrΑnulΑrIsluγπδIαioβχΑrVαΑsδγIβΑtΑlystsIεorIimprovδγIRχoγΑminδInIγδπrΑγΑtionIαyI
ΑβtivΑtinπIpδroxymonosulεΑtδWI 0

319 unsiπχtsIintoItχδIrΑγiβΑlIΑnγInonrΑγiβΑlIoxiγΑtionIγδπrΑγΑtionIoεIβiproεloxΑβinIinIpδroxoγisulεΑtδI
ΑβtivΑtionIαyIultrΑviolδtIliπχtWI2022UI_eUIZY]Zd_ 1

318 oo[“n{_loo]{_V“n{[IβompositδIεorIδnχΑnβδγIpδroxymonosulεΑtδIΑβtivΑtionfIoΑtΑlytiβI
γδπrΑγΑtionIoεIγiβloεδnΑβUImδβχΑnismIΑnγIγδπrΑγΑtionIpΑtχwΑysWI 0

317 “ynδrπistiβIδεεδβtIoεIχumiβIsuαstΑnβδsIΑnγIαiβΑrαonΑtδIonIγiβloεδnΑβIγδπrΑγΑtionIαyI
ouQuuRXpδrΑβδtiβIΑβiγWI2022UIZbcUIbb[VbcY 0

316
“ulεΑtδIrΑγiβΑlVαΑsδγIΑγvΑnβδγIoxiγΑtionIproβδssIQ“RVm{}RIonItitΑniΑIsupportδγImδsoporousI
γδnγritiβIsiliβΑIQ”i{[Xyp“RIεorItχδIγδπrΑγΑtionIoεIβΑrαΑmΑzδpinδIΑnγIotχδrIwΑtδrIpollutΑntsWI2022UI
baaUIZ]Y[cb

0

315 }δroxymonosulεΑtδVαΑsδγIpχotoβΑtΑlytiβIoxiγΑtionIoεItδtrΑβyβlinδIαyIrδ[Qyo{_R]XoγYWaziYWa“I
χδtδrostruβturδgIpr”IsimulΑtionWI2022UI]YeUIZ]b_[] 0

314 tiδrΑrβχiβΑlIstruβturδIΑnγIδlδβtroniβIδεεδβtIpromotδγIγδπrΑγΑtionIoεIpχδnolsIovδrInovδlIyn{[I
nΑnoprismsIviΑInonVrΑγiβΑlImδβχΑnismWI2022UI]Y]UIZ[[[ba 0

313 untδπrΑtionIoεIinIsituIrδntonVlikδIsδlεVβlδΑninπIΑnγIpχototχδrmΑlImδmαrΑnδIγistillΑtionIεorI
wΑstδwΑtδrItrδΑtmδntIviΑIooVyo“[Xoz”IβΑtΑlytiβImδmαrΑnδWI2022UI]Y]UIZ[[[Yc 0

312 yδβχΑnismIoεItχδIimprovδγIrδQuuuRXpδrsulεΑtδIrδΑβtionIαyIπΑlliβIΑβiγIεorIiαuproεδnIγδπrΑγΑtionWI
2022UI]Z_UIZ[Y]Zd 0

311
RδsourβδIutilizΑtionIoεIβχiβkδnImΑnurδItoIproγuβδIαioβχΑrIεorIδεεδβtivδIrδmovΑlIoεIlδvoεloxΑβinI
χyγroβχloriγδItχrouπχIpδroxymonosulεΑtδIΑβtivΑtionfI”χδIsynδrπδtiβIεunβtionIoεIπrΑpχitizΑtionIΑnγI
nitroπδnIεunβtionΑlityWI2022UI]YeUIZ]b_Ze

0

310 }rδpΑrΑtionIoεIβoαΑltXχyγroβχΑrIusinπItχδIintrinsiβIεδΑturδsIoεIriβδIχullsIεorIγynΑmiβI
βΑrαΑmΑzδpinδIγδπrΑγΑtionIviΑIδεεiβiδntI}y“IΑβtivΑtionWI2022UIZYUIZYdbae 0

309 }δrsulεΑtδImβtivΑtionIαyIzVpopinπInioβχΑrIεromI}δΑnutIεorIqεεiβiδntIpδπrΑγΑtionIoεI}χδnolWI 0
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308 {riπinΑlIsulεurVγopδγIβΑrαonImΑtδriΑlsIsyntχδsizδγIαyIβoεεδδIπrounγsIεorIΑβtivΑtinπIpδrsulεΑtδItoI
n}mIγδπrΑγΑtionfItχδIkδyIrolδIoεIδlδβtronItrΑnsεδrWI2022UI 1

307 oΑtΑlytiβIpδπrΑγΑtionIoεI{rπΑniβIoontΑminΑntsIαyIyiβrowΑvδVmssistδγI}δrsulεΑtδImβtivΑtionI
“ystδmfI}δrεormΑnβδIΑnγIyδβχΑnismWI2022UIZ[UIZ[][ 0

306 tiπχlyIqεεiβiδntIpδπrΑγΑtionIoεI“ulεisoxΑzolδIαyIzΑturΑlIoχΑlβopyritδVmβtivΑtδγI
}δroxymonosulεΑtδfIRδΑβtivδI“pδβiδsIΑnγIqεεδβtsIoεI—ΑtδrIyΑtriβδsWI2022UIZ_UI]_aY 0

305 oompΑrΑtivδIstuγyIoεI•–Xt[{[IΑnγI•–X}y“IproβδssδsIεorItrδΑtinπIpulpIΑnγIpΑpδrIwΑstδwΑtδrWI
2022UIdbUI[Y][V[Y__ 0

304 ”χδrmΑlVIΑnγIyn{[VmβtivΑtδγI}δroxyγisulεΑtδIεorIpiuronIRδmovΑlIεromI—ΑtδrWI2022UI_UIZYcZVZYdc 0

303 mβiγVwΑsχδγIzδroVvΑlδntIΑluminumIΑsIΑIχiπχlyIδεεiβiδntIpδrsulεΑtδIΑβtivΑtorIεorIγδπrΑγΑtionIoεI
pχδnΑβδtinWI 0

302 xptXouV˛–Vrδ[{]UIxptXziV˛–Vrδ[{]UIΑnγIxptXynV˛–Vrδ[{]IΑsInΑnopχotoβΑtΑlystsIεorIpχotoβΑtΑlytiβI
γδπrΑγΑtionIoεIrδΑβtivδIrδγIZedIunγδrIΑImδrβuryVvΑporIlΑmpWIZVZ[ 0

301 mnIΑβtivδItwoVγimδnsionΑlIβovΑlδntIorπΑniβIεrΑmδworkIεorIpδrsulεΑtδVΑssistδγIχiπχIδεεiβiδnβyI
pχotoβΑtΑlytiβIγδπrΑγΑtionIoεIrχoγΑminδInWI2022UIb_cUIZZdeYc 1

300 }uriεiβΑtionI”δβχnoloπiδsIεorIz{xIRδmovΑlIεromIrluδIsΑsfImIRδviδwWI2022UIeUI]Yc 1

299 ynVy{rIγδrivδγImΑnπΑnδsδIsulεiγδIΑsIpδroxymonosulεΑtδIΑβtivΑtorIεorIlδvoεloxΑβinIγδπrΑγΑtionfI
mnIδlδβtronVtrΑnsεδrIγominΑtδγIΑnγIrΑγiβΑlXnonrΑγiβΑlIβouplinπIproβδssWI2022UI 0

298 yδtΑlV{rπΑniβIrrΑmδworksIΑnγIqlδβtrospinninπfImItΑppyIyΑrriΑπδIεorI—ΑstδwΑtδrI”rδΑtmδntWI[[Ycc[] 3

297 qnχΑnβδγIpδπrΑγΑtionIoεImntiαiotiβIαyI}δroxyγisulεΑtδIoΑtΑlysisIwitχIou{loz”fI“imultΑnδousI
Z{[I{xiγΑtionIΑnγIqlδβtronV”rΑnsεδrIRδπimδWI2022UI[cUIcYb_ 0

296 mquΑβoαΑlΑminImββδlδrΑtδsI{rΑnπδIuuIpδstruβtionIαyI}δroxymonosulεΑtδIviΑItχδI”rΑnsiδntI
rormΑtionIoεI“δβoβorrinoiγfImIyδβχΑnistiβI“tuγyWI2022UI[]UIZZeYc 0

295 qnχΑnβδγIoΑtΑlytiβImβtivityIoεIΑIooΑlVnΑsδγI}owγδrδγImβtivΑtδγIoΑrαonIαyI”χδrmΑlI”rδΑtmδntWI
2022UIZ_UI]]Yd 0

294 mn”“IΑsInotχImβtivΑtorIΑnγIqlδβtronI“χuttlδItoImβtivΑtδI}δrsulεΑtδIεorIpiβloεδnΑβIpδπrΑγΑtionfI
rormΑtionIΑnγIoontriαutionsIoεImn”“â�¢TUI“{_â�¢â��UIΑnγIâ�¢{tWI 2

293 pδπrΑγΑtionIoεIo{pIinIΑntiαiotiβIwΑstδwΑtδrIαyIβomαinΑtionIproβδssIoεIδlδβtroβχδmistryUI
χyγroxylVεunβtionΑlizδγIαΑllVmillδγIzδroVvΑlδntIironXrδ]{_IΑnγI{xonδWIZV_] 0

292 }romotinπIΑzoIγyδIγδβompositionIinInΑturΑlImolyαγδnitδIΑβtivΑtδγIpδroxymonosulεΑtδIproβδssIαyI
lowIβonβδntrΑtionIoεIεδrrousIionsWI2022UIdbUIZdcbVZddb 0

291 “ynδrπistiβIintδrΑβtionIoεI·VsβχδmδI”i{[XπVo]z_IpχotoβΑtΑlystIΑnγIpδroxymonosulεΑtδIεorI
improvinπItχδIpχotoβΑtΑlytiβIδεεiβiδnβyIoεIRχoγΑminδInWI2022UIZ]]UIZZ]YdZ 1
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290 pδπrΑγΑtionIoεIΑβδtΑminopχδnIusinπIpδrsulεΑtδIΑβtivΑtδγIwitχI}VγopδγIαioβχΑrIΑnγItχiosulεΑtδWI
2022UIZZYZbY 0

289
”χδIozonδVΑβtivΑtδγIpδroxymonosulεΑtδIproβδssIεorItχδIrδmovΑlIoεIΑImixturδIoεI”r{osIwitχI
γiεεδrδntIozonδIrδΑβtivityIΑtIδnvironmδntΑllyIrδlδvΑntIβonγitionsfItδβχniβΑlIpδrεormΑnβδUIrΑγiβΑlI
δxposurδIΑnγIonlinδImonitorinπIαyIspδβtrΑlIsurroπΑtδIpΑrΑmδtδrsWI2022UIZ_YZ[d

0

288 pδπrΑγΑtionIoεIrδεrΑβtoryIorπΑniβImΑttδrIinIynRIδεεluδntIεromItrδΑtinπIlΑnγεillIlδΑβχΑtδIαyI
•–X}y“IΑnγI•–Xt[{[fImIβompΑrΑtivδIstuγyWIZV][ 0

287 pδπrΑγΑtionIoεIoεloxΑβinIinIwΑtδrIusinπIχδΑtX“[{d[â��IproβδssWI2022UIZ_YUIZY_a_[ 1

286 qεεiβiδntIpδπrΑγΑtionIoεI_VmβδtΑmiγoΑntipyrinI•sinπIΑI”χδrmΑllyImβtivΑtδγI}δrsulεΑtδI“ystδmWI
2022UIZ_UIZ_]YY 0

285 “trΑtδπiδsIαΑsδγIonIδlδβtronIγonorsItoIΑββδlδrΑtδIrδQuuuRXrδQuuRIβyβlδIinIrδntonIorIrδntonVlikδI
proβδssδsWI2022UIZ_YYeb 1

284
•nrΑvδllinπItχδIsynδrπismIoεIβΑtΑlytiβIoxiγΑtionIΑnγIεiltrΑtionIinIooVynVoxiγδIimprδπnΑtδγIβδrΑmiβI
mδmαrΑnδIεorIintδnsiεiδγIγδπrΑγΑtionIoεIrδβΑlβitrΑntImiβropollutΑntIwitχIpδroxymonosulεΑtδWI
2022UIZ_YYca

0

283 qεεiβiδnβyIΑnγImδβχΑnismIoεIzδroVvΑlδntIironXnitrilotriΑβδtiβIΑβiγXpδroxymonosulεΑtδIsystδmIεorI
γδπrΑγinπIsulεΑmδtχΑzinδWI2022UIZbdUIee]VZYYd 0

282 }rδpΑrΑtionIoεImΑπnδtiβIzVγopδγIironIsluγπδIαΑsδγIαioβχΑrIΑnγIitsIpotδntiΑlIεorIpδrsulεΑtδI
ΑβtivΑtionIΑnγItδtrΑβyβlinδIγδπrΑγΑtionWI2022UI]cdUIZ]_aZe 0

281 }rδpΑrΑtionIoεIχiπχVpδrεormΑnβδIβχitosΑnIΑγsorαδntIαyIβrossVlinkinπIεorIΑγsorptionIoεIRδΑβtivδI
RδγI[IQRR[RIγyδIwΑstδwΑtδrWI2022UIZYUIZYddc[ 0

280 xqpIvisiαlδIliπχtIΑssistδγIpχotoβχδmiβΑlIoxiγΑtionIoεItotsIinIΑquδousIpχΑsδsIpollutδγIwitχI
pzm}xWI2022UIZbdUI_]_V__[ 0

279 “ynδrπistiβΑllyIδnχΑnβδγIΑβtivΑtionIoεIpδroxymonosulεΑtδIαyIrδ]{_l·“yVaIβΑtΑlystsIεorI
βiproεloxΑβinIγδπrΑγΑtionfI}δrεormΑnβδUIkinδtiβsIΑnγImδβχΑnismIinsiπχtWI2022UIaYUIZY][]_ 0

278 qεεiβiδntIpδroxymonosulεΑtδIΑβtivΑtionIαyIαioβχΑrVαΑsδγInΑnoχyαriγsIεorItχδIγδπrΑγΑtionIoεI
pχΑrmΑβδutiβΑlIΑnγIpδrsonΑlIβΑrδIproγuβtsIinIΑquΑtiβIδnvironmδntsWI2023UI]ZZUIZ]cYd_ 1

277 yultiVtΑrπδtδγIrδmovΑlIoεIβoδxistδγIΑntiαiotiβsIinIwΑtδrIαyItχδIsynδrπiδsIoεIrΑγiβΑlIΑnγInonVrΑγiβΑlI
pΑtχwΑysIinI}y“IΑβtivΑtionWI2023UI]YaUIZ[[_ca 0

276 zΑnomΑnπΑnδsδIβoαΑltΑtδVγδβorΑtδγIχΑlloysitδInΑnotuαδsIεorItχδIβomplδtδIγδπrΑγΑtionIoεI
orniγΑzolδIviΑIpδroxymonosulεΑtδIΑβtivΑtionWI2023UIb]YUIdaaVdbb 0

275 “inπlδVΑtomIooVzaIβΑtΑlytiβIsitδsIonIβΑrαonInΑnotuαδsIΑsIpδroxymonosulεΑtδIΑβtivΑtorIεorI
sulεΑmδrΑzinδIγδπrΑγΑtionIviΑIδnχΑnβδγIδlδβtronItrΑnsεδrIpΑtχwΑyWI2023UI]Y_UIZ[[]ed 0

274 tiπχlyIδεεiβiδntIpδroxymonosulεΑtδIΑβtivΑtionIαyIy{rsVγδrivδγIoxyπδnIvΑβΑnβyVriβχIoo]{_X·n{I
pVnIχδtδrojunβtionInΑnoβompositδsItoIγδπrΑγδIpδεloxΑβinWI2023UI]YaUIZ[[_aZ 1

273 zovδlIεlowδrVlikδIrδVyoIβompositδIεorIpδroxyγisulεΑtδIΑβtivΑtionItowΑrγIδεεiβiδntIγδπrΑγΑtionIoεI
βΑrαΑmΑzδpinδWI2023UI]YaUIZ[[_dc 0
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272 RolδIoεI•–VαΑsδγIΑγvΑnβδγIoxiγΑtionIproβδssδsIonIz{yIΑltδrΑtionIΑnγIpn}IεormΑtionIinIγrinkinπI
wΑtδrItrδΑtmδntfImIstΑtδVoεVtχδVΑrtIrδviδwWI2023UI]ZZUIZ]bdcY 0

271 “imultΑnδousIrδmovΑlIoεIβΑrαΑmΑzδpinδIΑnγIoγQuuRIinIπrounγwΑtδrIαyIintδπrΑtionIoεI
pδroxyγisulεΑtδIoxiγΑtionIΑnγIsulεiγoπδniβIproβδssfI”χδIαriγπinπIrolδIoεI“{_[VWI2023UI]ZZUIZ]cYbe 0

270 qnχΑnβδγIrδmovΑlIoεIεluoroquinolonδIΑntiαiotiβsIαyIpδroxyγisulεΑtδIΑβtivΑtδγIwitχIzVγopδγIsluγπδI
αioβχΑrfI}δrεormΑnβδUImδβχΑnismIΑnγItoxiβityIδvΑluΑtionWI2023UI]YaUIZ[[_be 0

269 unsiπχtIintoItχδIsynδrπyIαδtwδδnIriβδIsχδllIαioβχΑrIpΑrtiβlδIδlδβtroγδsIΑnγIpδroxymonosulεΑtδIinIΑI
tχrδδVγimδnsionΑlIδlδβtroβχδmiβΑlIrδΑβtorIεorInorεloxΑβinIγδπrΑγΑtionWI2023UI]Y_UIZ[[]a_ 0

268 rδrroβδnδIγopδγI·urVdIγδrivδγIrδVzVoIsinπlδIΑtomIβΑtΑlystItoIΑβtivδIpδroxymonosulεΑtδIεorI
rδmovΑlIoεIαispχδnolImWI2023UI]YaUIZ[[_Y[ 0

267 •ltrΑVεΑβilδIεΑαriβΑtionIoεIoxyπδnIvΑβΑnβyVlΑγδnIβΑtΑlystIεorIpδroxymonosulεΑtδIΑβtivΑtionItoI
γδπrΑγδIorπΑniβIpollutΑntIinIwΑtδrfI}δrεormΑnβδIΑnγImδβχΑnismWI2023UI_a]UIZ]ebbY 0

266 y{rsImδδtIδlδβtrospinninπfIzδwIopportunitiδsIεorIwΑtδrItrδΑtmδntWI2023UI_a]UIZ]ebbe 2

265 “inπlδIΑtomIβoαΑltIβΑtΑlystIγδrivδγIεromIβoVpyrolysisIoεIvitΑminInZ[IΑnγIπrΑpχitiβIβΑrαonInitriγδI
εorI}y“IΑβtivΑtionItoIγδπrΑγδIδmδrπinπIpollutΑntsWI2023UI][ZUIZ[[YaZ 0

264 mβtivΑtionIoεIpδrsulεΑtδIusinπIβoppδrIoxiγδInΑnopΑrtiβlδsIεorItχδIγδπrΑγΑtionIoεIRχoγΑminδInI
βontΑininπIδεεluδntsfIpδπrΑγΑtionIδεεiβiδnβyIΑnγIδβotoxiβoloπiβΑlIstuγiδsWI2023UI_a]UIZ]ecee 0

263 tδiπχtδninπIδεεδβtsIoεIβystδinδIonIγδπrΑγΑtionIoεItriβχloroδtχylδnδIinIrδ]TX“}oIproβδssWI2023UI
_a_UIZ]eeeb 1

262 unsiπχtIintoIrδ{{tVmδγiΑtδγIΑγvΑnβδγIoxiγΑtionIproβδssδsIεorItχδItrδΑtmδntIoεIorπΑniβIpollutδγI
wΑstδwΑtδrWI2023UI_a]UIZ]edZ[ 0

261 RδmovΑlIoεIolQVuRIεromIΑβiγiβIinγustriΑlIwΑstδwΑtδrItχrouπχIoxiγΑtionfImIrδviδwIonImδtχoγsIΑnγI
mδβχΑnismsWI 0

260 }δrεormΑnβδIoεItχδIsolΑrXpδroxymonosulεΑtδIproβδssIinIQwΑstδRwΑtδrItrδΑtmδntfImαΑtδmδntIoεI
miβropollutΑntsUIrolδsIoεIrδΑβtivδIoxyπδnIspδβiδsUIΑnγIεormΑtionIoεIγisinεδβtionIαyVproγuβtsWI 0

259 qnχΑnβδmδntIoεIpδroxymonosulεΑtδIΑβtivΑtionIεorI[U_VγiβχloropχδnoxyΑβδtiβIΑβiγIrδmovΑlIαyI
yo“δ[IinγuβδγIrδIrδγoxIβyβlδsWI2023UI]ZZUIZ]cZcY 0

258 ooαΑltVαismutχIαimδtΑlliβIβompositδIΑnβχorδγIonIβΑrαonIγδrivδγIεromIβiπΑrδttδIαuttsIΑsI
pδroxymonosulεΑtδIΑβtivΑtorIεorIrΑpiγIrδmovΑlIoεIβχlorΑmpχδniβolWI2023UI]Z[UIZ]cZab 0

257 “ynδrπistiβIγδtoxiεiβΑtionIαyIβomαinδγIrδΑπδntsIΑnγIsΑεδIεillinπIutilizΑtionIoεIβyΑniγδItΑilinπsWI2023UI
]Z[UIZ]cZac 0

256 qππsχδllIsupportδγIouIγopδγIrδ{xImΑπnδtiβInΑnopΑrtiβlδsIΑsIpδroxymonosulεΑtδIΑβtivΑtorIεorI
βΑrαΑmΑzδpinδIγδπrΑγΑtionWI2023UI_a_UIZ_Y[d[ 0

255 }δroxymonosulεΑtδIΑβtivΑtionIαyIsuspδnγδγIαioπδniβImΑnπΑnδsδIoxiγδsIεorIpolisχinπI
miβropollutΑntsIinIwΑstδwΑtδrIδεεluδntWI2023UI]YbUIZ[[aYZ 1
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254 yδβχΑnistiβIinsiπχtIintoImΑnπΑnδsδIoxiγΑtionIinγuβδγIαyIsulεitδIunγδrIΑδroαiβIβonγitionfI
umpliβΑtionIoεItriβlosΑnIγδπrΑγΑtionWI2023UI]YbUIZ[[ad] 0

253 yπ{Xoo]{_IβompositδIΑβtivΑtδγIpδroxymonosulεΑtδIεorIlδvoεloxΑβinIγδπrΑγΑtionfIRolδIoεIsurεΑβδI
χyγroxylIΑnγIoxyπδnIvΑβΑnβiδsWI2023UI]YbUIZ[[abY 0

252 oonstruβtionIoεIΑγsorptionVoxiγΑtionIαiεunβtionVoriδntδγIβΑrαonIαyIsinπlδIαoronIγopinπIεorI
nonVrΑγiβΑlIΑntiαiotiβIγδπrΑγΑtionIviΑIpδrsulεΑtδIΑβtivΑtionWI2023UI_a_UIZ_YZ_d 1

251 •ltrΑεΑstIγδπrΑγΑtionIoεIδmδrπinπIorπΑniβIpollutΑntsIviΑIΑβtivΑtionIoεIpδroxymonosulεΑtδIovδrI
rδ]oXrδlzVoVxfI“inπlδtIoxyπδnIδvolutionIΑnγIδlδβtronVtrΑnsεδrImδβχΑnismsWI2023UI][ZUIZ[[Y]_ 2

250 ooIisomorpχiβIsuαstitutionIεorIouVαΑsδγImδtΑlIorπΑniβIεrΑmδworkIαΑsδγIonIδlδβtroniβIstruβturδI
moγulΑtionIαoostsIrδntonVlikδIproβδssWI2022UIZ[[a[b 1

249 }rδpΑrΑtionIoεIziImlIχyγrotΑlβitδXβlΑyXΑβtivΑtδγIβΑrαonIΑnγIitsIΑγsorptionIoεIΑntiαiotiβsIinIΑquδousI
solutionWI 0

248 RδmovΑlIoεIlδvoεloxΑβinIαyIpδrsulεΑtδIΑβtivΑtδγIαyIn·–uXooXzVoz”WI 0

247 }δroxymonosulεΑtδIΑβtivΑtionItχrouπχImΑπnδtiβIrδ]oXrδIγopδγIαioβχΑrIεromInΑturΑlIlooεΑχI
sponπδsIεorIβΑrαΑmΑzδpinδIγδπrΑγΑtionWI2022UIZ[[ada 0

246
qnχΑnβδγIΑβtivΑtionIoεIpδroxymonosulεΑtδIαyIΑIεloΑtinπIrδyo]{xXo]z_IpχotoβΑtΑlystIunγδrI
visiαlδVliπχtIΑssistΑnβδIεorIoxytδtrΑβyβlinδIγδπrΑγΑtionfI}δrεormΑnβδUImδβχΑnismsIΑnγIβompΑrisonI
witχIt[{[IΑβtivΑtionWI2022UIZ[Ybbd

0

245 }χotoβΑtΑlytiβIpδπrΑγΑtionIoεIyδtχylisotχiΑzolinonδIinI—ΑtδrIαyI”i{[IΑnγI”i{[X}δrsulεΑtδI
systδmsIwitχI“imulΑtδγI“olΑrIRΑγiΑtionWI2022UI 0

244
“ulεΑtδIrΑγiβΑlsVαΑsδγIΑγvΑnβδγIoxiγΑtionIproβδssδsIεorItχδIγδπrΑγΑtionIoεIpχΑrmΑβδutiβΑlsIΑnγI
pδrsonΑlIβΑrδIproγuβtsfImIrδviδwIonIrδlδvΑntIΑβtivΑtionImδβχΑnismsUIpδrεormΑnβδUIΑnγI
pδrspδβtivδsWI2022UIZZ_cde

2

243 yδβχΑnistiβIinsiπχtsIintoIδεεiβiδntIpδroxymonosulεΑtδIΑβtivΑtionIαyIziooIlΑyδrδγIγouαlδI
χyγroxiγδsWI2022UIZZ__dd 0

242 srΑpχδnδV“upportδγIrδâ��zIoΑtΑlystsIεorImβtivΑtionIoεI}δrsulεΑtδIεorI”riβχloropχδnolIpδπrΑγΑtionI
αyI“urεΑβδIRΑγiβΑlsWI 0

241 ”χδIβΑtΑlytiβIΑβtivityIoεIγiεεδrδntIynQuuuRIspδβiδsItowΑrγsIpδroxymonosulεΑtδIΑβtivΑtionIεorI
βΑrαΑmΑzδpinδIγδπrΑγΑtionWI2022UIZYbab] 0

240 mβtivΑtδγIpδrsulεΑtδIΑnγIpδroxymonosulεΑtδIαΑsδγIΑγvΑnβδγIoxiγΑtionIproβδssδsIQm{}sRIεorI
ΑntiαiotiβsIγδπrΑγΑtionIâ��ImIrδviδwWI2022UIZYYZe_ 3

239 }δrsulεΑtδIΑβtivΑtionIwitχIsoγiumIΑlπinΑtδXsulεiγδIβoΑtδγIironInΑnopΑrtiβlδsIεorIγδπrΑγΑtionIoεI
tδtrΑαromoαispχδnolIΑIinIsoilWI2022UIZZ_d[Y 0

238 mβtivΑtionIoεI}δroxymonosulεΑtδIαyIrδYIεorItχδIpδπrΑγΑtionIoεIn”q fIqεεδβtsIoεImπinπI”imδIΑnγI
untδrεδrinπIuonsWI2022UIZ_UIZa[_c 0

237 yΑπnδtiβInitroπδnVγopδγIβΑrαonInΑnotuαδsIΑsIΑβtivΑtorsIoεIpδroxymonosulεΑtδIΑnγItχδirI
ΑppliβΑtionIinInonVrΑγiβΑlIγδπrΑγΑtionIoεIsulεonΑmiγδIΑntiαiotiβsWI2022UI]dYUIZ]aYb_ 0
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236 }δroxymonosulεΑtδImβtivΑtionIαyInΑ”i{]I}iδzoβΑtΑlystWI2022UIZ[UIZ_a[ 0

235 RδmovΑlIoεI}χΑrmΑβδutiβΑlsIΑnγI}δrsonΑlIoΑrδI}roγuβtsIQ}}o}sRIαyIrrδδIRΑγiβΑlsIinImγvΑnβδγI
{xiγΑtionI}roβδssδsWI2022UIZaUIdZa[ 2

234 pδβompositionIΑnγIminδrΑlizΑtionIoεIπlypχosΑtδIχδrαiβiγδIinIwΑtδrIαyIrΑγiβΑlIΑnγInonVrΑγiβΑlI
pΑtχwΑysItχrouπχIpδroxymonosulεΑtδIΑβtivΑtionIusinπIoo]{_XπVo]z_fImIβomprδχδnsivδIstuγyWI 0

233 mntiαiotiβIsulεΑγiΑzinδIγδπrΑγΑtionIαyIpδrsulεΑtδIoxiγΑtionfIuntδrmδγiΑtδsIγδpδnγδnβδIoεI
δβotoxiβityIΑnγItχδIinγuβtionIoεIΑntiαiotiβIrδsistΑnβδIπδnδsWI2023UI]bdUIZ[d]Yb 0

232 mppliβΑtionIoεIβΑrαonIΑδroπδlVαΑsδγImΑtδriΑlsIinIpδrsulεΑtδIΑβtivΑtionIεorIwΑtδrItrδΑtmδntfImI
rδviδwWI2023UI]d_UIZ]aaZd 0

231 “yntχδsisIoεIzVγopδγIsluγπδIαioβχΑrIusinπItχδIχyγrotχδrmΑlIroutδVδnΑαlδγIβΑrαonizΑtionImδtχoγI
εorItχδIδεεiβiδntIγδπrΑγΑtionIoεIorπΑniβIpollutΑntsIαyIpδroxymonosulεΑtδIΑβtivΑtionWI2023UI_abUIZ_ZY]c 0

230
qxplorΑtionIoεIoxytδtrΑβyβlinδIγδπrΑγΑtionIviΑIooXrδIβompositδsfImγvΑntΑπδsIoεIαimδtΑlIεorItχδI
βontriαutionIγδviΑtionIoεIrδΑβtivδIoxyπδnIspδβiδsIΑnγItχδIβorrδsponγinπIliεδtimδIδxtδnsionWI2023UI
]d[UIZ]a[Ze

0

229 mInovδlIstrΑtδπyIΑnγImδβχΑnismIεorIχiπχVquΑlityIvolΑtilδIεΑttyIΑβiγsIproγuβtionIεromIprimΑryI
sluγπδfI}δroxymonosulεΑtδIprδtrδΑtmδntIβomαinδγIwitχIΑlkΑlinδIεδrmδntΑtionWI2023UI[ZcUIZZ_e]e 0

228 pδβompositionIoεIβΑrαonVαΑsδγIβΑtΑlystsIinIΑγvΑnβδγIoxiγΑtionIproβδssδsfImInδπlδβtδγIαutI
notδwortχyIproαlδmWI2023UI_abUIZ_ZYdb 0

227 xΑyδrδγIγouαlδIχyγroxiγδXβΑrαonitriγδIχδtδrostruβturδIwitχIpotδntIβomαinΑtionIεorIχiπχlyI
δεεiβiδntIpδroxymonosulεΑtδIΑβtivΑtionWI2023UI]Z]UIZ]c]e_ 0

226 RδεrΑβtoryIorπΑniβsIrδmovΑlIinI}y“IΑnγIt[{[X}y“IoxiγΑtionIsystδmIΑβtivΑtδγIαyI
αioβχΑrXn·–uXyo“[IβompositδfI“yntχδsisUIpδrεormΑnβδUImδβχΑnismIΑnγIγosinπImδtχoγsWI2023UIZZUIZYeZ]_ 0

225 ·δroVvΑlδntIironIloΑγδγIonIzVγopδγIαioβχΑrIεΑαriβΑtδγIαyIonδVstδpIpyrolysisIoεIw[rδ{_IΑnγIβoεεδδI
πrounγsIΑsIΑIpδrsulεΑtδIΑβtivΑtorIεorInispχδnolImIγδπrΑγΑtionWI2023UIZcYUI][dV]]d 0

224 oo]{_IΑnβχorδγIonIαioβχΑrIγδrivδγIεromIβχitosΑnIQoo]{_lnooRIΑsIΑIβΑtΑlystItoIδεεiβiδntlyI
ΑβtivΑtδIpδroxymonosulεΑtδIQ}y“RIεorIγδπrΑγΑtionIoεIpχδnΑβδtinWI2023UI][cUIZZbdea 0

223 niomΑssIjunβusIγδrivδγIβΑrαonImoγiεiδγIwitχIrδ]{_InΑnopΑrtiβlδsItowΑrγIΑβtivΑtinπI
pδroxymonosulεΑtδIεorIδεεiβiδntIγδπrΑγΑtionIoεItδtrΑβyβlinδWI2023UIaZUIZY]][_ 1

222 “ynδrπistiβIΑβtivΑtionIoεIpδrsulεΑtδIαyIχδΑtIΑnγIβoαΑltVγopδγVαimδtΑlliβVy{rsIεorIδεεδβtivδI
mδtχylδnδIαluδIγδπrΑγΑtionfI“yntχδsisUIkinδtiβsUIpr”IβΑlβulΑtionUIΑnγImδβχΑnismsWI2023UIZZUIZYeYba 1

221 RδβδntIΑγvΑnβδsIinIpδrsulεΑtδIΑβtivΑtionIαyImΑπnδtiβIεδrritδVβΑrαonIβompositδsIεorIorπΑniβI
βontΑminΑntsIγδπrΑγΑtionfIRolδIoεIβΑrαonImΑtδriΑlsIΑnγIδnvironmδntΑlIΑppliβΑtionWI2023UIZZUIZYeYdc 0

220 “ynδrπistiβIδnχΑnβδmδntIoεIrδ]TIβouplinπIwitχIouYIΑβtivΑtδγIpδroxoγisulεΑtδfI}δrεormΑnβδIΑnγI
mδβχΑnismsWI2023UIaZUIZY]]e] 0

219 }δroxymonosulεΑtδIΑβtivΑtionIεorIδεεδβtivδIΑtrΑzinδIγδπrΑγΑtionIovδrIΑI]pIβoαΑltVy{rfI
}δrεormΑnβδIΑnγImδβχΑnismWI2023UIZZUIZYeZZb 1
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218 nimδtΑlliβIΑnγInitroπδnIβoVγopδγIαioβχΑrIεorIpδroxymonosulεΑtδIQ}y“RIΑβtivΑtionItoIγδπrΑγδI
δmδrπinπIβontΑminΑntsWI2023UI]YcUIZ[[dYc 0

217 mβtivΑtionIoεIpδroxymonosulεΑtδIαyIβoαΑltVδmαδγγδγIβΑrαonIΑδroπδlsfI}rδpΑrΑtionIΑnγIsinπlδtI
oxyπδnVγominΑtδγIβΑtΑlytiβIγδπrΑγΑtionIinsiπχtWI2023UI]YcUIZ[[c[d 0

216 oouplinπIironVβΑrαonImiβroVδlδβtrolysisIwitχIpδrsulεΑtδIΑγvΑnβδγIoxiγΑtionIεorIχyγrΑuliβIεrΑβturinπI
rδturnIεluiγItrδΑtmδntWI2023UI]Z]UIZ]c_Za 0

215 rΑβilδlyIΑβχiδvδγIδnχΑnβδmδntIoεIrδntonVlikδIrδΑβtionsIαyIβonstruβtinπIδlδβtriβImiβroεiδlγsWI2023UI
b]]UIebcVecd 0

214 qlδβtroβχδmiβΑlIΑβtivΑtionIoεIpδrsulεΑtδIαyImlVγopδγIαluδI”i{[InΑnotuαδsIεorItχδImultipΑtχI
γδπrΑγΑtionIoεIΑtrΑzinδWI2023UI__aUIZ]Yacd 0

213 RδπulΑtinπIδlδβtronIrδπionIoεIironIpχtχΑloβyΑninδIαyIγδεδβtivδIπrΑpχδnδIδnχΑnβδsI
pδroxymonosulεΑtδIΑβtivΑtionIεorIαispχδnolImIγδπrΑγΑtionWI2023UIZZUIZYeYd_ 0

212 RolδsIoεIπrΑpχitiβIzIΑnγIrδVzxIsitδsIonIpδrsulεΑtδInonVrΑγiβΑlIΑβtivΑtionIεorI[U_VγiβχloropχδnolI
γδπrΑγΑtionIαyIporousImΑπnδtiβIrδâ��zâ��oIβΑtΑlystWI2023UI[_ZUIZYcbZe 0

211 oomprδχδnsivδIunγδrstΑnγinπIoεIεluoroquinolonδIγδπrΑγΑtionIviΑIy}•–X}mmIproβδssfIRΑγiβΑlI
βχδmistryUImΑtrixIδεεδβtsUIγδπrΑγΑtionIpΑtχwΑysUIΑnγItoxiβityWI2023UI__aUIZ]Y_dY 0

210 oonstruβtinπItχinIni{olInΑnoplΑtδsIεorIχiπχlyIδεεiβiδntIpχotoβΑtΑlytiβIpδroxymonosulεΑtδI
ΑβtivΑtionfIunVγδptχIunγδrstΑnγinπIoεItχδIΑβtivΑtionIproβδssWI2023UI]YcUIZ[[ccZ 0

209 tiπχlyIδεεiβiδntIΑβtivΑtionIoεIpδroxymonosulεΑtδIεorIrΑpiγIsulεΑγiΑzinδIγδπrΑγΑtionIαyIrδ]{_I
loo]“_WI2023UI]YcUIZ[[caa 0

208 qllipsoiγVsχΑpδγIβoppδrIoxiγδIΑsIΑnIδεεδβtivδIpδroxymonosulεΑtδIΑβtivΑtorIεorIpδrεluorooβtΑnoiβI
ΑβiγIγδβompositionWI2023UI]_UIZYaZYc 0

207 mIγuΑlVoxiγΑntIΑγvΑnβδγIoxiγΑtionIproβδssIsystδmIβontΑininπIoΑ{[IΑnγIpδroxymonosulεΑtδIεorI
orπΑniβIpollutΑntIγδπrΑγΑtionfItiπχIΑγΑptΑαilityIΑnγIsynδrπistiβIδεεδβtWI2023UI]YdUIZ[[eYe 0

206
tiπχlyVδεεiβiδntIpδroxyγisulεΑtδIΑβtivΑtionIαyIpolyΑnilinδVpolypyrrolδIβopolymδrsIγδrivδγIpyrolytiβI
βΑrαonIεorI[U_VγiβχloropχδnolIrδmovΑlIinIwΑtδrfIoouplinπImδβχΑnismIoεIsinπlδtIoxyπδnIΑnγI
δlδβtronItrΑnsεδrWI2023UI__aUIZ]YadY

0

205 mppliβΑtionIoεIy δnδVαΑsδγImΑtδriΑlsIinIrδntonVlikδIsystδmsIεorIorπΑniβIwΑstδwΑtδrItrδΑtmδntfImI
rδviδwWI2023UIdb[UIZbYa]e 1

204 puΑlIrδγoxIβyβlδsIoεIynQuuRXynQuuuRIΑnγIynQuuuRXynQu–RIonIporousIynXzIβoVγopδγIαioβχΑrIsurεΑβδsIεorI
promotinπIpδroxymonosulεΑtδIΑβtivΑtionIΑnγIβiproεloxΑβinIγδπrΑγΑtionWI2023UIb]_UI[aaV[bc 1

203 ”rΑnsεormΑtionIoεIχyγroxylΑminδItoInitrosΑtδγIΑnγInitrΑtδγIproγuβtsIγurinπIΑγvΑnβδγIoxiγΑtionI
proβδssWI2023UI__aUIZ]Ya]c 0

202 pδπrΑγΑtionIoεIorπΑniβIβompounγsItχrouπχIαotχIrΑγiβΑlIΑnγInonrΑγiβΑlIΑβtivΑtionIoεI
pδroxymonosulεΑtδIusinπIoo—{_IβΑtΑlystsWI2023UI][_UIZ[[[bb 0

201 qnχΑnβδγIvisiαlδIliπχtIΑssistδγIpδroxymonosulεΑtδIproβδssIαyIαioβχΑrIinVsituIδnriβχδγIwitχI˛‡Vrδ[{]I
εorIpVβχloropχδnolIγδπrΑγΑtionfIpδrεormΑnβδUImδβχΑnismIΑnγIpr”IβΑlβulΑtionWI2023UI__aUIZ]Yae] 0

Citation Report

100



200 umportΑnβδIoεIβΑrαonIstruβturδIεorInitroπδnIΑnγIsulεurIβoVγopinπItoIpromotδIsupδriorI
βiproεloxΑβinIrδmovΑlIviΑIpδroxymonosulεΑtδIΑβtivΑtionWI2023UIb]_UIadbVbYY 1

199 “inπlδtIoxyπδnIγominΑtδγIβorδVsχδllIooInΑnopΑrtiβlδItoIsynδrπistiβΑllyIγδπrΑγδImδtχylδnδIαluδI
tχrouπχIδεεiβiδntIΑβtivΑtionIoεIpδroxymonosulεΑtδWI2023UI]YdUIZ[[d_e 0

198
“iπniεiβΑntIrolδsIoεIsurεΑβδIεunβtionΑlIπroupsIΑnγIrδXooIrδγoxIrδΑβtionsIonIpδroxymonosulεΑtδI
ΑβtivΑtionIαyIχyγroβχΑrVsupportδγIβoαΑltIεδrritδIεorIsimultΑnδousIγδπrΑγΑtionIoεI
monoβχloroαδnzδnδIΑnγIpVβχloroΑnilinδWI2023UI__aUIZ]Yadd

0

197 uγδntiεyinπItχδIδvolutionIoεIprimΑryIoxiγΑtionImδβχΑnismsIΑnγIpollutΑntIγδπrΑγΑtionIroutδsIinItχδI
δlδβtroVβoβΑtΑlytiβIrδntonVlikδIsystδmsWI2023UI__aUIZ]Yacc 0

196 {xiγΑtionIΑαsorptionIoεInitriβIoxiγδIεromIεluδIπΑsIusinπIαioβχΑrVΑβtivΑtδγIpδroxyγisulεΑtδI
tδβχnoloπyWI2023UI]]cUIZ[cZde 0

195 }rδΑssδmαlyIstrΑtδπyItoIΑnβχorIsinπlδIΑtomsIonIβΑrαonInitriγδIlΑyδrsIΑβχiδvinπIvδrsΑtilδI
rδntonVlikδIβΑtΑlysisWI2023UI]YdUIZ[[eaa 0

194 unsiπχtsIintoItχδIprΑβtiβΑαilityIoεIδlδβtroβχδmiβΑlIδnχΑnβδγIχδtδroπδnδousIΑβtivΑtionIoεI
pδroxymonosulεΑtδIεorItχδItrδΑtmδntIoεIliquiγIwΑstδIγurinπIpδniβillinIπIproγuβtionWI2022UIZ_YaeY 0

193 winδtiβIΑnγImδβχΑnistiβIinvδstiπΑtionsIoεItχδIoxiγΑtionIoεIorπΑniβsIαyInδΑrVinεrΑrδγIliπχtIγrivδnI
tχδrmoβΑtΑlytiβIΑβtivΑtionIoεIpδroxyγisulεΑtδIwitχIrδ]{_WI2022UIZ_Yb[e 0

192 {xiγΑtivδIrδmovΑlIoεIoxytδtrΑβyβlinδIαyI•–VoXχyγroπδnIpδroxiγδIΑnγI•–VoXpδroxymonosulεΑtδfI
}roβδssIoptimizΑtionUIkinδtiβsUIinεluδnβδIoεIβoVδxistinπIionsUIΑnγIquδnβχinπIδxpδrimδntsWI2022UIaYUIZY]][c 0

191 “ynδrπδtiβIRδmovΑlIoεI}αQuuRVIΑnγI“ulεonΑmiγδVyixδγI}ollutΑntsIusinπIziXooIxΑyδrδγIpouαlδI
tyγroxiγδIzΑnoβΑπδsIoouplδγIwitχI}δroxymonosulεΑtδWI 0

190 RδβδntIpδvδlopmδntsIinIqmδrπinπIoontΑminΑntsIpδtδrminΑtionIΑnγI”rδΑtmδntI”δβχnoloπiδsWI
2022UIeUI_]_ 2

189 ”rΑβδI“ulεurImββδlδrΑtδγI}δroxyγisulεΑtδImβtivΑtionInΑsδγIonIΑI·urVbcVpδrivδγIzΑnostruβturδIεorI
oΑrαΑmΑzδpinδIpδπrΑγΑtionWI2022UIaUIZd]YcVZd]Ze 0

188 qlδβtroVΑβtivΑtionIoεIpδroxymonosulεΑtδIαyI˛†V}α{[IpΑrtiΑlIεillinπXβovδrinπI”i{[InΑnotuαδIΑrrΑysI
ΑnoγδIεorIΑlkΑloiγIαδrαδrinδIγδπrΑγΑtionfI}δrεormΑnβδUImδβχΑnismIΑnγIprΑβtiβΑαilityWI2022UIZ_ZYYe 0

187 {xiγΑtivδIγδπrΑγΑtionIoεInΑsiβIRδγI[eIαyIpδrsulεΑtδIΑβtivΑtδγIαyIsulεurIβompositδIzinβWI 0

186 qεεiβiδntIΑβtivΑtionIoεIpδroxymonosulεΑtδIviΑIou[TXouTIβyβlδIδnχΑnβδγIαyIχyγroxylΑminδIεorItχδI
γδπrΑγΑtionIoεIRχoγΑminδInWI 0

185 qnχΑnβδγIpδrsulεΑtδIΑβtivΑtionIαyInitroπδnVγopδγImδsoporousIβΑrαonIεorIδεεiβiδntlyIγδπrΑγinπI
orπΑniβImΑttδrsWI 0

184 yδβχΑnismIoεInitroπδnVγopδγIαioβχΑr´ ΑβtivΑtδγIpδroxymonosulεΑtδIεorIγδπrΑγΑtionIoεI
[U_VγiβχloropχδnolWI 0

183
IooI]I{I_IXoΑrαonIεδltItχrδδVγimδnsionΑlIδlδβtroγδIpromotδγIδlδβtroβΑtΑlytiβIoxiγΑtionIVI
pδroxymonosulεΑtδIsystδmIεorIpVnitropχδnolIγδπrΑγΑtionfIδεεδβtIoεIrΑγiβΑlIΑnγInonVrΑγiβΑlI
mδβχΑnismsWI

0
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182 xowIoonβδntrΑtionIoεI}δroxymonosulεΑtδI”riππδrsIpissolvδγI{xyπδnIoonvδrsionIovδrI“inπlδI
mtomiβIrδâ��zI]I{IZI“itδsIεorI—ΑtδrIpδβontΑminΑtionWI[[Yaad] 0

181 tiδrΑrβχiβΑlIporousIπrΑpχitδVlikδIβΑrαonInΑnosχδδtIβoopδrΑtδγIwitχIrδXrδ]olrδVzVoI
nΑnoβompositδsItowΑrγIβΑtΑlytiβIoxiγΑtionIproβδssWI2022UIZYe[Y_ 0

180 mβtivityIΑnγIyδβχΑnismIoεI–ΑnΑγiumI“ulεiγδIεorI{rπΑniβIoontΑminΑntsI{xiγΑtionIwitχI
}δroxymonosulεΑtδWI2022UI 0

179 uronVriβχIsluγπδIαioβχΑrItriππδrsIsoγiumIpδrβΑrαonΑtδIΑβtivΑtionIεorIroαustIsulεΑmδtχoxΑzolδI
rδmovΑlfIoollΑαorΑtivδIrolδsIoεIrδΑβtivδIoxyπδnIspδβiδsIΑnγIδlδβtronItrΑnsεδrWI2022UIZ_ZZaY 0

178 oouplinπIultrΑεinδIplΑsmoniβIoo]{_IwitχItχinVlΑyδrIβΑrαonIovδrI“i{[InΑnospχδrδIεorI
γuΑlVεunβtionΑlI}y“IΑβtivΑtionIΑnγIsolΑrIintδrεΑβiΑlIwΑtδrIδvΑporΑtionWI2023UIZbddZb 0

177 ”rδΑtmδntIoεItriαutylIpχospχΑtδIαyIεδntonIoxiγΑtionfI{ptimizΑtionIoεIpΑrΑmδtδrUIγδπrΑγΑtionI
kinδtiβsIΑnγIpΑtχwΑyWI2023UIZ]cdde 0

176 RδsponsδI“urεΑβδIyδtχoγoloπyIεorI{ptimizΑtionIoεInispχδnolImIpδπrΑγΑtionI•sinπI
rδ]{_VmβtivΑtδγI}δrsulεΑtδWI2023UIZ]UIZ[d 0

175 oorδâ��sχδllI·urVbcQooRIwrΑppδγIou{IΑsIχiπχIδεεiβiδntIpδroxymonosulεΑtδIβΑtΑlystIεorItχδI
γδπrΑγΑtionIoεImδtχylδnδIαluδWI 0

174 piΑtomiβIrδâ��rδIβΑtΑlystIδnχΑnβδsItχδIΑαilityItoIγδπrΑγδIorπΑniβIβontΑminΑntsIαyInonrΑγiβΑlI
pδroxymonosulεΑtδIΑβtivΑtionIsystδmWI 0

173 qnπinδδrδγIαΑllVmillδγIβolloiγΑlIΑβtivΑtδγIβΑrαonImΑtδriΑlIεorIΑγvΑnβδγIoxiγΑtionIproβδssIoεI
iαuproεδnfIunεluδnβinπIεΑβtorsIΑnγIinsiπχtsIintoItχδImδβχΑnismWI2023UIZ[ZY[] 0

172 RδmovΑlImδβχΑnismIoεIyiβroβystisIΑδruπinosΑIinIrδ[TXsoγiumIpδrβΑrαonΑtδIΑnγIrδ[TXsoγiumI
pδrsulεΑtδIΑγvΑnβδγIoxiγΑtionVεloββulΑtionIsystδmWI 0

171 oΑtΑlytiβIrδΑβtionsIinIΑIooZ[IβuαoβtΑχδγrΑlIβΑπδIΑrisinπIεromIπuδstIδnβΑpsulΑtionIΑnγIβΑπδVαΑsδγI
rδγoxIΑβtivΑtionWI 1

170 qlδβtroβχδmiβΑllyImssistδγI}δrsulεΑtδI{xiγΑtionIoεI{rπΑniβI}ollutΑntsIinImquδousI“olutionfI
unεluδnβδsUIyδβχΑnismsIΑnγIrδΑsiαilityWI2023UIZ]UIZ]a 0

169 yδmαrΑnδVαΑsδγInΑnoβonεinδγIχδtδroπδnδousIβΑtΑlysisIεorIwΑtδrIpuriεiβΑtionfImIβritiβΑlIrδviδwkWI
2023UI[]YUIZZeacc 0

168 ”χδIinεluδnβδIoεInIχδtδroΑtomIβonβδntrΑtionsIonItχδIpχysioβχδmiβΑlIpropδrtiδsIoεIzUInVβoVγopδγI
αioβχΑrIεorIpδroxymonosulεΑtδIΑβtivΑtionIinIβiproεloxΑβinIrδmovΑlWI2023UIaZUIZY]_bd 0

167 qnχΑnβδγIpδrsulεΑtδIΑβtivΑtionIαyIsulεurVmoγiεiδγIrδ]{_IβompositδsIεorIΑtrΑzinδIγδπrΑγΑtionfI
}δrεormΑnβδIΑnγImδβχΑnismWI2023UIZcYUIZYa[VZYba 0

166 {xyπδnIvΑβΑnβiδsVriβχI˛–l˛·Vyn{[ImδγiΑtδγIΑβtivΑtionIoεIpδroxymonosulεΑtδIεorItχδIγδπrΑγΑtionI
oεIou}fI”χδIrolδIoεIδlδβtronItrΑnsεδrIproβδssIonItχδIsurεΑβδWI2023UI_adUIZ_Z_Za 1

165 rδ]{_VsupportδγIzVγopδγIβΑrαonIβχΑnnδlsIinIwooγIβΑrαonIεormIδtβχinπIΑnγIβΑrαonizΑtionfI
noostinπIpδrεormΑnβδIεorIpδrsulεΑtδIΑβtivΑtinπWI2023UI_acUIZ_Z]Zc 0
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164
RΑtionΑlIγδsiπnIoεIβoαΑltIsulεiγδIΑnβχorδγIonInitroπδnVγopδγIβΑrαonIγδrivδγIεromIβyΑnoαΑβtδriΑI
wΑstδIδnΑαlδsIδεεiβiδntIΑβtivΑtionIoεIpδroxymonosulεΑtδIεorIorπΑniβIpollutΑntsIoxiγΑtionWI2023UI
]Z_UIZ]cc]]

0

163 mInovδlIpχotoβΑtΑlytiβIsystδmIβouplinπImδtΑlVεrδδIoΑrαonXπVo]z_IβΑtΑlystIwitχIpδrsulεΑtδIεorI
χiπχlyIδεεiβiδntIγδπrΑγΑtionIoεIorπΑniβIpollutΑntsWI2023UI]Z_UIZ]cc[d 0

162 qnχΑnβδγIΑβtivΑtionIoεIpδroxymonosulεΑtδIαyIΑIεloΑtinπIouYVyo“[Xo]z_IpχotoβΑtΑlystIunγδrI
visiαlδVliπχtIΑssistΑnβδIεorItδtrΑβyβlinδsIγδπrΑγΑtionIΑnγIqsβχδriβχiΑIβoliIinΑβtivΑtionWI2023UI_acUIZ_Z[[Y 0

161 unγiviγuΑlIΑnγIβomαinδγIδεεδβtIoεIionsIspδβiδsIΑnγIorπΑniβImΑttδrIonItχδIrδmovΑlIoεI
miβroβontΑminΑntsIαyIrδ]TVqpp“XsolΑrVliπχtIΑβtivΑtδγIpδrsulεΑtδWI2023UI[]YUIZZeabb 0

160 puΑlIsitδsIγδsiπnIoεIoorδXyπIyy{IβΑtΑlystIεorIδεεδβtivδlyIsupprδssinπIγimδtχylΑminδIrδVδmissionfI
pδπrΑγΑtionIproγuβtsIΑnγIpr”IβΑlβulΑtionWI2023UI_acUIZ_Z[[] 0

159 “δlδβtivδIoxiγΑtionIoεIΑmmoniΑItoIγinitroπδnIπΑsIαyIεΑβilδIoo[TX}y“XβχloriγionIproβδssItχrouπχI
rδΑβtivδIβχlorinδIrΑγiβΑlsWI2023UI]Z]UIZ]cb_d 0

158
uronIpχtχΑloβyΑninδIγopδγIβΑrαonVαΑsδγIΑsIΑIαiεunβtionΑlImΑtδriΑlIεorIpδroxymonosulεΑtδI
ΑβtivΑtionItowΑrγIRδΑβtivδIRδγI[_IγδπrΑγΑtionfIoonsoliγΑtδγIΑγsorptionIΑnγImultiplδIoxiγΑtionWI
2023UIaZUIZY]_cb

0

157 oomαinΑtionIoεIzδroVvΑlδntIΑluminumVΑβiγIsystδmIΑnγIδlδβtroβχδmiβΑllyIΑβtivΑtδγIpδrsulεΑtδI
oxiγΑtionIεorIαioloπiβΑllyIprδVtrδΑtδγIlδΑβχΑtδInΑnoεiltrΑtionIβonβδntrΑtδItrδΑtmδntWI2023UI][YUIZ[ZYc_ 0

156 ”woIαirγsIwitχIonδIstonδfIooαΑltVγopinπIinγuβδsItoIδnχΑnβδγIpiδzoδlδβtriβIpropδrtyIΑnγI
pδrsulεΑtδIΑβtivΑtionIΑαilityIoεI·n{InΑnoroγsIεorIδεεiβiδntIwΑtδrIpuriεiβΑtionWI2023UIZYcUIZYdZc] 1

155 pδπrΑγΑtionIoεInispχonδlImrIQn}mrRIαyIzδroVvΑlδntIironIΑβtivΑtδγIpδrsulεΑtδfIwinδtiβsUImδβχΑnismsUI
tχδorδtiβΑlIβΑlβulΑtionsUIΑnγIδεεδβtIoεIβoVδxistinπIβχloriγδWI2023UI]ZbUIZ]ccc_ 0

154 zitroπδnVγopδγIαioβχΑrIQzVγopδγInoRIΑnγIironXnitroπδnIβoVγopδγIαioβχΑrIQrδXzIβoVγopδγInoRIεorI
rδmovΑlIoεIrδεrΑβtoryIorπΑniβIpollutΑntsWI2023UI__bUIZ]Yc[c 0

153 qxplorinπIγδπrΑγΑtionIpropδrtiδsIΑnγImδβχΑnismsIoεIδmδrπinπIβontΑminΑntsIviΑIδnχΑnβδγI
γirδβtionΑlIδlδβtronItrΑnsεδrIαyIpolΑrizδγIδlδβtriβIεiδlγsIrδπulΑtionIinIrδVz_VoxWI2023UI__bUIZ]Ybed 0

152 tiπχlyIδεεiβiδntIsδnsorIεorItripχδnylIpχospχΑtδIαΑsδγIonI•–VinγuβδγIβχδmiluminδsβδnβδWI2023UI
ZdbUIZYd][c 0

151 qεεδβtivδIΑnγIβontinuousIγδπrΑγΑtionIoεIpollutΑntsIviΑIβΑrαonIεδltIloΑγδγIwitχIoo]{_IΑsI
tχrδδVγimδnsionΑlIδlδβtroγδfIoollΑαorΑtionIαδtwδδnIR{“WI2023UI]YdUIZ[[eb[ 0

150 •nγδrstΑnγinπItχδIδlδβtroVβoβΑtΑlytiβIpδroxymonosulεΑtδVαΑsδγIsystδmsIwitχInppIvδrsusIp“mI
ΑnoγδsfIRΑγiβΑlIvδrsusInonrΑγiβΑlIγominΑtδγIγδπrΑγΑtionImδβχΑnismsWI2023UI]YeUIZ[]Z[Y 0

149 mppliβΑtionsIoεI”rΑnsitionIyδtΑlI{xiγδsIΑnγIoχΑlβoπδniγδsIΑnγItχδirIoompositδsIinI—ΑtδrI
”rδΑtmδntfIΑIrδviδwWI2023UIZZUIZYY]_Z 0

148 noostδγIβχlorΑmpχδniβolIminδrΑlizΑtionIΑnγIγδtoxiεiβΑtionIoεI•–X“Qu–RIproβδssδsIwitχI
strΑiπχtεorwΑrγIΑδrΑtionfI”χδIβritiβΑlIβontriαutionIoεIpostVrδoxyπδnΑtionWI2023UI]ZYUIZ[]Zad 0

147 “tΑαilizΑtionIoεInrδ“IwitχIβΑrαoxymδtχylIβδllulosδIεorIδnχΑnβinπIpδrsulεΑtδIΑβtivΑtionIεorI
pVzitropχδnolIγδπrΑγΑtionWI2023UIZZUIZYe[c[ 0
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146 qnχΑnβδγInorεloxΑβinIγδπrΑγΑtionIαyItχrδδVγimδnsionΑlIQ]pRIδlδβtroβχδmiβΑlIΑβtivΑtionIoεI
pδroxymonosulεΑtδIusinπIynXouIβoVγopδγIΑβtivΑtδγIβΑrαonIpΑrtiβlδIδlδβtroγδWI2023UI]ZYUIZ[]Ybc 0

145 zδwIinsiπχtsIintoIpδroxyγisulεΑtδIΑβtivΑtionIαyInΑnostruβturδγIΑnγIαulkyIβΑrαonsWI2023UI][aUIZ[[]cZ 0

144 RΑpiγIrδmovΑlIoεIχiπχVβonβδntrΑtionIRχoγΑminδInIαyIpδroxymonosulεΑtδIΑβtivΑtδγIwitχI
oo]{_Vrδ]{_IβompositδIloΑγδγIonIriβδIstrΑwIαioβχΑrWI 0

143 }δrεormΑnβδIΑnγIwinδtiβsIoεIn}mIpδπrΑγΑtionIunitiΑtδγIαyI}owγδrδγIuronIQorIrδrrousI“ulεΑtδRIΑnγI
}δrsulεΑtδIinImquδousI“olutionsWI2023UIZ]UI]b 0

142 mβtivΑtionIoεIpδroxymonosulεΑtδIαyIooVyπVrδIlΑyδrδγIγouαlδγIχyγroxiγδIεorIδεεiβiδntIγδπrΑγΑtionI
oεIRχoγΑminδInWI 0

141 RδmovΑlImδβχΑnismIoεIyiβroβystisIΑδruπinosΑIinIrδ[TXsoγiumIpδrβΑrαonΑtδIΑnγIrδ[TXsoγiumI
pδrsulεΑtδIΑγvΑnβδγIoxiγΑtionVεloββulΑtionIsystδmWI 0

140 oonεinδγI”riVrunβtionΑlIrδ{IxIlyn{I[Il“i{I[IrlΑskIyiβromotorsIεorIxonπVxΑstinπIyotionIΑnγI
oΑtΑlytiβIRδΑβtionsWI[[Ycbbb 0

139 ”rδΑtmδntIoεI—inδryI—ΑstδwΑtδrIαyIoomαinδγImlmonγI“kinIooΑπulΑntIΑnγI“ulεΑtδIRΑγiβΑlsfI
mssδssmδntIoεIt“{aâ��ImβtivΑtorsWI2023UI[YUI[_db 0

138 RδviδwIonItχδIγδπrΑγΑtionIoεIβχlorinΑtδγIχyγroβΑrαonsIαyIpδrsulεΑtδIΑβtivΑtδγIwitχIzδroVvΑlδntI
ironVαΑsδγImΑtδriΑlsWI 0

137 qvolutionIoεI“inπlδtI{xyπδnIinI}δroxymonosulεΑtδImβtivΑtionfImIRδviδwWI 0

136 pδπrΑγΑtionIoεImδtχylδnδIαluδIαyIΑnIqVrδntonIproβδssIβouplδγIwitχIpδroxymonosulεΑtδIviΑIεrδδI
rΑγiβΑlIΑnγInonVrΑγiβΑlIoxiγΑtionIpΑtχwΑysWI 0

135 ”unπstδnIγisulεiγδIQ—“[RIisIΑIχiπχlyIΑβtivδIβoVβΑtΑlystIinIrδQuuuRXt[{[IrδntonVlikδIrδΑβtionsIεorI
δεεiβiδntIΑβδtΑminopχδnIγδπrΑγΑtionWI2023UIdcZUIZb[ZaZ 0

134 ummoαilizΑtionIoo{{tInΑnosχδδtsIonIαioβχΑrIεorIpδroxymonosulεΑtδIΑβtivΑtionfInuiltVinIδlδβtriβI
εiδlγImδγiΑtδγIrΑγiβΑlIΑnγInonVrΑγiβΑlIpΑtχwΑysWI2023UIb]dUI_Z[V_[b 0

133 qεεδβtsIoεIβomαinδγIrδmδγiΑtionIoεIprδVozonΑtionIΑnγIαioΑuπmδntΑtionIonIγδπrΑγΑtionIoεI
αδnzoÇΑİpyrδnδIΑnγImiβroαiΑlIβommunityIstruβturδIinIsoilsWI 0

132 “inπlδtIoxyπδnVγominΑtδγInonVrΑγiβΑlIoxiγΑtionIinIαioβχΑrXpδroxymonosulεΑtδIsystδmIεorIδεεiβiδntI
γδπrΑγΑtionIoεItδtrΑβyβlinδIχyγroβχloriγδfI“urεΑβδIsitδIΑnγIβΑtΑlytiβImδβχΑnismWI2023UIZ_aUIZY_dZa 0

131 }y“IΑβtivΑtionIαyInΑturΑlIpyritδIεorIm}m}IγδπrΑγΑtionfI•nγδrlyinπImδβχΑnismIΑnγIlonπVtδrmI
rδmovΑlIoεIm}m}WI2023UIZccUIZYbbbZ 0

130 mβtivΑtionIoεIpδroxyγisulεΑtδIαyIyuxVddmQrδRIunγδrIvisiαlδIliπχtItowΑrγItδtrΑβyβlinδIγδπrΑγΑtionfI
qεεδβtIoεIsyntχδsisItδmpδrΑturδIonIβΑtΑlytiβIpδrεormΑnβδWI2023UIZ[_YaZ 0

129 ooαΑltIγopinπIΑmountIγδtδrminδsIγominΑntIrδΑβtivδIspδβiδsIinIpδroxymonosulεΑtδIΑβtivΑtionIviΑI
porousIβΑrαonIβΑtΑlystsIβoVγopδγIαyIβoαΑltIΑnγInitroπδnWI2023UI 0
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128 mImiβroαiΑlIεuδlIβδllIwitχIouoo[“_IΑsIβΑtχoγδIβΑtΑlystIεorIpδroxymonsulεΑtδIΑβtivΑtionfIqεεδβtIoεI
δlδβtronsItrΑnsεδrIonIRχnIrδmovΑlIΑnγIβΑtΑlystIrδπδnδrΑtionWI2023UIZYedab 0

127 qεεδβtsIoεIΑγsorptionIβχΑrΑβtδristiβsIoεIβΑrαoβΑtΑlystsIonIpδrsulεΑtδVαΑsδγIΑγvΑnβδγIoxiγΑtionI
proβδssδsfIorπΑniβIrδmovΑlImδβχΑnismsIΑnγIoptimizΑtionIstrΑtδπiδsWI2023UIZ_[dYZ 0

126 yΑπnδtiβIrδXzVβoγopδγIβΑrαonIγδrivδγIεromImoγiεiδγIrδVαΑsδIy{rsfI“ynδrπismIoεImultiplδIΑβtivδI
sitδsIεorIpδroxymonosulεΑtδIΑβtivΑtionWI2023UIZYeeYa 0

125 qnχΑnβδγIΑβtivΑtionIoεIpδroxymonosulεΑtδIεorIoεloxΑβinIrΑpiγIγδπrΑγΑtionIΑnγIinχiαitionIoεImδtΑlI
lδΑβχinπIonIxΑziYWbooYW_{]IstΑαlyIΑnβχorδγIΑtI·n{WI2023UIbb]UIZ]ZZY_ 0

124 qnχΑnβδγIpδroxymonosulεΑtδIΑβtivΑtionIαyIooVαtm}IβΑtΑlystIεorIδεεiβiδntIγδπrΑγΑtionIoεI
sulεΑmδtχoxΑzolδWI2023UIZZUIZYe_ee 0

123
yΑnipulΑtinπItχδImorpχoloπyIoεIsδlεVΑssδmαlyIαroββoliVlikδIβoαΑltIniβkδlIspinδlIεorIδnχΑnβinπItχδI
pδroxyγisulεΑtδIΑβtivΑtionItowΑrγsIχiπχlyVδεεδβtivδIβiproεloxΑβinIγδπrΑγΑtionfIRΑγiβΑlIΑnγI
nonVrΑγiβΑlIpΑtχwΑysUImδβχΑnismIΑnγItoxiβityIδvΑluΑtionWI2023UIbZcUIZabae]

0

122 }roγuβtionIoεIεurΑnIβχδmiβΑlsIεromIβontΑminΑtδγIαiomΑssIusinπIχyγrotχδrmΑlVΑssistδγIΑβtivΑtδγI
pδrsulεΑtδIstrΑtδπyfIqxplorinπItχδIβritiβΑlIrolδIoεIχδΑvyImδtΑlsIonIproγuβtsWI2023UI_b_UIZ_[ae_ 0

121 mIχyαriγInΑnoβompositδIαΑsδγIonIourδIlΑyδrδγIγouαlδIχyγroxiγδIβoΑtδγIπrΑpχδnδIoxiγδIεorI
pχotoβΑtΑlytiβIγδπrΑγΑtionIoεItrimδtχoprimWI2023UI][[UIZ]d[_] 0

120 unVsituIprδpΑrΑtionIoεIyδΑstVsupportδγIrδYlrδ[{]IΑsIpδroxymonosulεΑtδIΑβtivΑtorIεorIδnχΑnβδγI
γδπrΑγΑtionIoεItδtrΑβyβlinδIχyγroβχloriγδWI2023UI][_UIZ]d]_Y 0

119 yo“[InΑnoεlowδrsIγδβorΑtδγIwitχIsinπlδIrδIΑtomsIβΑtΑlytiβΑllyIαoostItχδIΑβtivΑtionIpropδrtiδsIoεI
pδroxymonosulεΑtδWI2023UIbbaUIZ]ZZc] 0

118 }δroxymonosulεΑtδIΑβtivΑtionIαyIπrΑpχδnδIoxiγδVsupportδγI]pVyo“[Xrδoo[{_IsponπδIεorIχiπχlyI
δεεiβiδntIorπΑniβIpollutΑntsIγδπrΑγΑtionWI2023UI][aUIZ[Z]eZ 0

117 }δroxymonosulεΑtδIΑβtivΑtionIovδrIzioo[{_Xyn{{tIεorIδnχΑnβinπIoiproεloxΑβinIγδπrΑγΑtionIinI
wΑtδrWI2023UI]YUIZY]ZZc 0

116 “ulεurVεunβtionΑlizδγIooyn[{_IΑsIΑIrδntonVlikδIβΑtΑlystIεorItχδIδεεiβiδntIrχoγΑminδInIγδπrΑγΑtionWI
2023UIb[]UIZacY__ 0

115 pδπrΑγΑtionIoεIsulεΑmδrΑzinδIusinπIultrΑsoniβIχornIΑnγIpilotIsβΑlδI•“IrδΑβtorIinIβomαinΑtionIwitχI
γiεεδrδntIoxiγΑtionIΑpproΑβχδsWI2023UI]Z[UIZ[]]aZ 0

114 sδnδrΑtionIΑnγItrΑnsεδrIoεIlonπIliεδtimδIrδΑβtivδIoxyπδnIspδβiδsIQR{“sRIεromIδlδβtroβχδmiβΑlI
rδπulΑtionWI2023UI_b_UIZ_[__] 0

113 tδΑtVΑβtivΑtδγIpδroxyγisulεΑtδIΑnγIpδroxymonosulεΑtδVmδγiΑtδγIγδπrΑγΑtionIoεIαδnzotriΑzolδfI
qεεδβtsIoεIβχloriγδIonIkinδtiβsUIpΑtχwΑysIΑnγItrΑnsεormΑtionIproγuβtItoxiβityWI2023UIZ_UIZYY_c[ 0
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52 RolδsIoεIsurεΑβtΑntUIoxiγΑntIΑnγIΑβtivΑtorIonIδnχΑnβδγIδlδβtrokinδtiβVpδrsulεΑtδItδβχniquδIεorItχδI
rδmovΑlIoεIχyγropχoαiβIorπΑniβIβompounγsIinIsoilfImIrδviδwWI2023UIZZUIZYea[a 0

51 “ynδrπδtiβIγδπrΑγΑtionIoεIβΑrαΑmΑzδpinδIusinπIχyαriγIΑγvΑnβδγIoxiγΑtionIproβδssδsIoεI
χyγroγynΑmiβIβΑvitΑtionXI•–XI·n{X·nrδ[{_IεorIpδrsulεΑtδIΑβtivΑtionWI 0

50 RδβδntIΑγvΑnβδsIinItχδIsinπlδVΑtomIβΑtΑlystsIεorIpδrsulεΑtδIΑβtivΑtionIΑnγIpollutΑntIoxiγΑtionfImI
rδviδwWI2023UI]ecUIZ]bacb 0

49 oΑtΑlytiβIΑβtivΑtionIoεIpδroxymonosulεΑtδIαyIynXzIβoVγopδγIporousIβΑrαonIεorIδεεδβtivδIpχδnolI
γδπrΑγΑtionfIβruβiΑlIrolδIoεInonVrΑγiβΑlIpΑtχwΑysWI2023UI_cUIa_[YVa_]Y 0

48 sδnδrΑtionIoεIoxiγΑtivδIrΑγiβΑlsIαyIΑγvΑnβδγIoxiγΑtionIproβδssδsIQm{}sRIinIwΑstδwΑtδrItrδΑtmδntfI
ΑImδβχΑnistiβUIδnvironmδntΑlIΑnγIδβonomiβIrδviδwWI2023UI[[UI[YaV[_d 0

47 qnχΑnβδγImβtivΑtionIoεI}δroxymonosulεΑtδIεorI”δtrΑβyβlinδIpδπrΑγΑtionI•sinπIooziVnΑsδγI
qlδβtroγδpositδγIrilmsWI2023UIZ]UIceY 0

46 pδπrΑγΑtionIoεImntiαiotiβI–ΑnβomyβinIαyI•–I}χotolysisIΑnγI}ulsδγIooronΑIpisβχΑrπδIoomαinδγI
witχIqxtrinsiβI{xiγΑntsWI2023UIZ]UI_bb 0

45 RδβδntImγvΑnβδmδntsIinItχδI”rδΑtmδntIoεIqmδrπinπIoontΑminΑntsI•sinπImβtivΑtδγI}δrsulεΑtδI
{xiγΑtionI}roβδssWI2023UIZYUIZa_ 0

44 ”rδΑtmδntIinnovΑtionIusinπIsolΑrX•–WI2023UIZceV[Zb 0

43 mβtivΑtionIoεIpδroxymonosulεΑtδIεorIγδπrΑγΑtionIoεInorεloxΑβinIαyIynVγopδγIzδolitiβIimiγΑzolΑtδI
εrΑmδworkVbcInΑnoβrystΑlsWI 0

42 mppliβΑtionIoεIni{ I}χotoβΑtΑlystItoImβtivΑtδI}δroxyγisulεΑtδIuonVunvδstiπΑtionIoεIΑIoomαinδγI
}roβδssIεorItχδIRδmovΑlIoεI{rπΑniβI}ollutΑntsIεromI—ΑtδrWI2023UIZ]UIaZ] 1

41 mIrδviδwIoεItδβχnoloπiδsIεorIαromiγδIΑnγIioγiγδIrδmovΑlIεromIwΑtδrWI2023UIZ[UIZ[eVZ_d 0

40 qnχΑnβδγI}χotoβΑtΑlytiβIpδπrΑγΑtionIoεIqmδrπinπIoontΑminΑntsI•sinπI”i]o[”xIy δnδV“upportδγI
oγ“IQuΑntumIpotsWI2023UI]eUI_ZceV_Zde 0

39 ”urninπItχδIunδrtIqlδmδntI·inβIintoIΑnImβtivδI“inπlδVmtomIoΑtΑlystIεorIqεεiβiδntIrδntonVxikδI
oχδmistryWI2023UIZ]aUI 0
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38 ”urninπItχδIunδrtIqlδmδntI·inβIintoIΑnImβtivδI“inπlδVmtomIoΑtΑlystIεorIqεεiβiδntIrδntonVxikδI
oχδmistryWI2023UIb[UI 0

37 qεεiβiδntIsonoβΑtΑlytiβIγδπrΑγΑtionIoεIorΑnπδIuuIγyδIΑnγIrδΑlItδxtilδIwΑstδwΑtδrIusinπI
pδroxymonosulεΑtδIΑβtivΑtδγIwitχIΑInovδlIχδtδroπδnδousI”i{[â��rδ·nIαimδtΑlliβInΑnoβΑtΑlystWI 0

36 oΑnItδΑtVmβtivΑtδγI}δroxymonosulεΑtδInδI•sδγIΑsIΑI}rδtrδΑtmδntItoIyitiπΑtδIroulinπIεorI
yδmαrΑnδIpistillΑtionfI}δrεormΑnβδIoεIunγiviγuΑlI{rπΑniβskWI2023UIZaUIZZ_d 0

35 qεεiβiδntIpδβolorizΑtionIoεImzoIpyδI{rΑnπδIuuIinIΑI•–Vrδ]TV}y“V{xΑlΑtδI“ystδmWI2023UIZZUIeY] 0

34 zonVrΑγiβΑlItrΑnsεormΑtionIoεIoxytδtrΑβyβlinδIαyI–oVyn{loX}tYWdmuYW[VΑnoγδVΑβtivΑtδγI
pδroxymonosulεΑtδfIinεluδnβinπIεΑβtorsUImδβχΑnismUIΑnγItoxiβityIΑssδssmδntWI2023UIZZdbbb 0

33 uronVαΑsδγIαioβχΑrIΑsIδεεiβiδntIpδrsulεΑtδIΑβtivΑtionIβΑtΑlystIεorIδmδrπinπIpollutΑntsIrδmovΑlfImI
rδviδwWI2023UIZYd]ac 0

32
unχiαitionIβΑusδγIαyIΑγsorptionIoεIorπΑniβImiβropollutΑntsIQy}sRIonI}q“loorδ[{_IpolymδriβI
ultrΑεiltrΑtionImδmαrΑnδsIΑnγItχδIδnχΑnβδγIy}sIγδπrΑγΑtionIαyIΑIβontinuousIptIrδπulΑtionWI2023UI
]ZbUIZ[]bb]

0

31 mβtivΑtionIoεIpδroxymonosulεΑtδIαyIoo[“n{_Xoo]{_X“n{[ImΑtδriΑlIεorItχδIδεεδβtivδIγδπrΑγΑtionI
oεIγiβloεδnΑβWI2023UIZ]bUIZY]]VZY_d 0

30 ”χδIγδαΑtΑαlδIrolδIoεIsinπlδtIoxyπδnIinIpδrsulεΑtδVαΑsδγIΑγvΑnβδγIoxiγΑtionIproβδssδsWI2023UI[]aUIZZee[a 0

29 mβtivΑtionIoεI}δroxymonosulεΑtδI•sinπI“pδntIxiVuonInΑttδriδsIεorItχδIqεεiβiδntIpδπrΑγΑtionIoεI
oχloroquinδI}χospχΑtδWI2023UIZ]UIbbZ 0

28 oΑrαonΑβδousIoΑtΑlystImβtivΑtδγI}δrsulεΑtδIεorIpδπrΑγΑtionIoεImntiαiotiβI}ollutΑntsIinI—ΑtδrWIZUIacVbb 0

27 qlδvΑtδγIγδπrΑγΑtionIoεIγiVnVαutylIpχtχΑlΑtδIαyIΑβtivΑtinπIpδroxymonosulεΑtδIovδrIs{Voorδ[{_I
βompositδsfI“ynδrπistiβIδεεδβtsIΑnγImδβχΑnismsWI2023UIZYd]ec 0

26 •nγδrstΑnγinπItχδImssistinπIRolδIoεI}y“IinIxowIourrδntIqlδβtroβχδmiβΑlI}roβδssδsIεorI
pδπrΑγΑtionIoεImntiαiotiβsWI2023UI[]_UI 0

25 rδ{olIinImγvΑnβδγI{xiγizΑtionI}roβδssδsIεorI—ΑtδrI}uriεiβΑtionfImIoritiβΑlIRδviδwWI 0

24 “tuγyIonIβoppδrIoxiγδImoγiεiδγIαioβχΑrIεorIΑβtivΑtinπIpδrsulεΑtδIχiπχIδεεiβiδnβyIΑnγIΑppliβΑtionIεorI
tχδIrδmovΑlIoεIαispχδnolImWI 0

23 y{rsVγδrivδγIou{â��rδ]{_loIwitχIΑαunγΑntIoxyπδnIvΑβΑnβiδsIΑnγIstronπIouâ��rδIintδrΑβtionIεorI
γδδpIminδrΑlizΑtionIoεIαispχδnolImWI2023UIZZad_c 0

22 mβtivΑtionIoεIpδroxoγisulεΑtδIαyImπ]}{_XzUI“VγopδγIπrΑpχδnδIεorIδεεiβiδntIorπΑniβIγδπrΑγΑtionI
ΑnγIαΑβtδriΑlIγisinεδβtionWI2023UIZ[]dY] 0

21 zΑnoβlΑyVyoγulΑtδγIuntδrεΑβiΑlIoχδmiβΑlInonγIΑnγIuntδrnΑlIqlδβtriβIriδlγIΑtItχδIooI]I{I_IX”i{I[IpVnI
vunβtionIεorIqεεiβiδntIoχΑrπδI“δpΑrΑtionWI 0
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20
mβtivΑtionIoεIpδroxymonosulεΑtδIαyIΑnIqntδromorpχΑIproliεδrΑIγδrivδγIαioβχΑrIsupportδγI
oorδ[{_IβΑtΑlystIεorIχiπχlyIδεεiβiδntIlomδεloxΑβinIχyγroβχloriγδIγδπrΑγΑtionIunγδrIΑIwiγδIptI
rΑnπδWI2023UI]ZbUIZ[]d_b

0

19 qnχΑnβδγIγδπrΑγΑtionIoεIβΑrαΑmΑzδpinδIαyIδlδβtroβχδmiβΑlIΑβtivΑtionIoεIpδroxymonosulεΑtδIwitχI
}”rqXαlΑβkIβΑrαonIΑsIβΑtχoγδWI2023UIZZUIZYee[Y 0

18 •nrΑvδlinπItχδIγuΑlIγδεδβtIδεεδβtsIinIo]zaIεorIpiδzoVpχotoβΑtΑlytiβIγδπrΑγΑtionIΑnγIt[{[I
πδnδrΑtionWI2023UI]][UIZ[[ca[ 0

17 {zonδVΑβtivΑtδγIpδroxymonosulεΑtδIQ{]X}y“RIproβδssIεorItχδIrδmovΑlIoεImoγδlInΑpχtχδniβIΑβiγsI
βompounγsfIwinδtiβsUIrδΑβtivityUIΑnγIβontriαutionIoεIoxiγΑtivδIspδβiδsWI2023UIZZUIZYee]a 0

16 }δroxymonosulεΑtδImβtivΑtionIαyIrδQuuuRâ��}iβolinΑtδIoomplδxδsIεorIqεεiβiδntI—ΑtδrI”rδΑtmδntIΑtI
oirβumnδutrΑlIptfIrδQuuuRXrδQu–RIoyβlδIΑnγIsδnδrΑtionIoεI{xylIRΑγiβΑlsWI 0

15 yδβχΑnismIinsiπχtsIintoItχδIδnχΑnβδγIpχotoβΑtΑtlytiβIpδroxyγisulεΑtδIΑβtivΑtionIαyIrδ]{_Xni{uI
χδtδrojunβtionWI2023UI[e_UIZZbaYe 0

14 tδtδroπδnδousIΑβtivΑtionIoεIpδrsulεΑtδIusinπIγδlΑεossitδImπrδ{[X˛–Vyn{[IεorIδεεiβiδntI
γδπrΑγΑtionIoεItΑrtrΑzinδIunγδrIvisiαlδIliπχtWI2023UIZ]Z_e[ 0

13 sδnδrΑlIsyntχδsisIoεIεlδxiαlδIou{InΑnopΑrtiβlδsVΑnβχorδγI·r{[InΑnoεiαrousImδmαrΑnδsIεorI
βΑtΑlytiβIoxiγΑtionIoεItδtrΑβyβlinδWI2023UIZ_]Yb] 0

12 mγvΑnβδγI{xiγΑtionI}roβδssδsIεorIpδπrΑγΑtionIoεI—ΑtδrI}ollutΑntsâ��mmαivΑlδntIumpΑβtIoεI
oΑrαonΑtδI“pδβiδsfImIRδviδwWI2023UIZaUIZbZa 0

11 mIzovδlI“trΑtδπyIoεIoomαinδγI}ulsδγIqlδβtroV{xiγΑtionIΑnγIqlδβtrolysisIεorIpδπrΑγΑtionIoεI
“ulεΑγiΑzinδWI2023UI[dUI]b[Y 0

10 }δrsulεΑtδIpromotδγIvisiαlδIpχotoβΑtΑlytiβIδliminΑtionIoεIαispχδnolImIαyIπVo]z_â��oδ{[I“VsβχδmδI
χδtδrojunβtionfI”χδIγominΑntIrolδIoεIpχotoVinγuβδγIχolδsWI2023UIZ]dcba 0

9 RδΑβtivδInΑnostruβturδγImδmαrΑnδIwitχIχiπχIpδrmδΑtδIεluxIunγδrIΑnIultrΑlowIprδssurδIεorI
δxβδllδntIrδmovΑlIoεIrδεrΑβtoryIorπΑniβImΑttδrIinIΑβtuΑlIwΑtδrWI2023UIZ[[ce_ 0

8 rδQuuRImβtivΑtδγIoΑlβiumI}δroxiγδX}δroxymonosulεΑtδfImI}rΑβtiβΑlI“ystδmIεorI}χδnΑntχrδnδI
pδπrΑγΑtionIΑnγI•pχolγinπIqβoloπiβΑlIptWI2023UIZ[]eY[ 0

7 mIβritiβΑlIrδviδwIonIrδliΑαilityIoεIquδnβχinπIδxpδrimδntIinIΑγvΑnβδγIoxiγΑtionIproβδssδsWI2023UIZ_]ZbZ 0

6 yultivΑlδntImδtΑlIβΑtΑlystsIinIrδntonXrδntonVlikδIoxiγΑtionIsystδmfImIβritiβΑlIrδviδwWI2023UI_bbUIZ_]Z_c 0

5 oΑrαonVαΑsδγIsinπlδVΑtomIβΑtΑlystsIinIΑγvΑnβδγIoxiγΑtionIrδΑβtionsIεorIwΑtδrIrδmδγiΑtionfIεromI
mΑtδriΑlsItoIrδΑβtionIpΑtχwΑysWI2023UI 0

4 unεluδnβδIoεI“δΑwΑtδrIoχΑrΑβtδristiβsIonImntiαiotiβI}ollutΑntIRδmovΑlIviΑI
rδQuuRV}δroxymonosulεΑtδVyoγiεiδγIolΑyWI2023UIZaUIZbdY 0

3 ooαΑltVαΑsδγIβΑtΑlystsIεorIχδtδroπδnδousIpδroxymonosulεΑtδIQ}y“RIΑβtivΑtionIinIγδπrΑγΑtionIoεI
orπΑniβIβontΑminΑntsfIRδβδntIΑγvΑnβδsIΑnγIpδrspδβtivδsWI2023UIeadUIZcY]cY 0
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2 oΑtΑlytiβIpδrεormΑnβδIΑnγImδβχΑnismIoεI}”rqImoγiεiδγIzioo[{_IinIχiπχVsΑltIorπΑniβIwΑstδwΑtδrI
trδΑtmδntIγurinπIwδtIΑirIoxiγΑtionIΑtIΑmαiδntIprδssurδWI2023UI]]_UIZ[[cdb 0

1 oomprδχδnsivδIδvΑluΑtionIoεIβχδmiβΑlIαrδΑkδrsIεorImultistΑπδInδtworkIultrΑVχiπχIstrδnπtχIπδlWI
2023UI 0
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