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xmlw|bEx{{T{owE⁴γαεγs−t₂E₂l₂⁴tπγd₂SE2020QEZaQE[_]R]UV 0

433 kub₂Rs₆üε₂dEα₂tülRβ−tπγ₄₂βâ��⁴üπbγβEd₂π−v₂dE₃πγαEα₂tülRüααγβ−üE⁴γαεl₂xR−αεπ₂₄βüt₂dE
α₂tülRγπ₄üβ−⁴E₃πüα₂wγπfiE₃γπE₆−₄₆lyE₂₃₃−⁴−₂βtEγxy₄₂βEπ₂du⁴t−γβEπ₂ü⁴t−γβSE2020QEVZ_QE]VaR]W] 17

432 kγβstπu⁴t−γβEγ₃EklüssEqEildγlüs₂sRl−fi₂EküπbγxylRkγβtπγll₂dRoπüε₆₂β₂Ewx−d₂E{uεεγπt₂dE
XRiα−βγεπγεylRtπ−₂t₆γxys−lüβ₂Ep₂t₂πγ₄₂β₂γusEkütülystsE₃γπEildγlEz₂ü⁴t−γβSE2020QEVZUQEVWXURVWX] 2

431 mβ₆üβ⁴₂dEα₂⁴₆üβ−⁴ülEεπγε₂πt−₂sEüβdEt₆₂παülE⁴γβdu⁴t−v−tyEγ₃Eεγly−α−d₂Eβüβγ⁴γαεγs−t₂sE
−β⁴γπεγπüt−β₄E−βd−v−duül−z₂dEbγπγβRdγε₂dE₄πüε₆₂β₂SE2020QEXUQEYZ]RY[Y 6

430 xγlyεyππγl₂Eαγd−₃−₂dE₆−₂πüπ⁴₆−⁴ülEεγπγusEkγ{WhzowEü₂πγ₄₂lE₂l₂⁴tπγd₂E₃γπEultπü₃üstEsγd−uαE
stγπü₄₂SE2020QEWYQE_VRaV 4

429
{yβt₆₂s−sEγ₃Eαü₄β₂t−⁴üllyEπ₂usübl₂En₂XwYT|−wWRvQExE⁴γRdγε₂dE₄πüε₆₂β₂EκuüβtuαEdγtE
βüβ⁴γαεγs−t₂sEus−β₄E₆₂xü⁴₆lγπγ⁴y⁴lγε₆γsε₆üz₂β₂cE₆−₄₆Eε₆γtγluα−βüβ⁴₂Eεπγε₂πtyEüβdE
ε₆γtγ⁴ütülyt−⁴Eεπγαγt₂πSE2020QEaQEVX_URVX__

5

428 mβ₆üβ⁴₂dEπ₂αγvülEγ₃Emπ−γ⁴₆πγα₂Ejlü⁴fiE|E−βEwüst₂wüt₂πEbyEz−π⁴γβ−uαRbüs₂dEuwnT₄πüε₆₂β₂Eγx−d₂SE
2020QEa_QEaURa] 13

427 x₆γtγ⁴ütülyt−⁴Ed₂₄πüdüt−γβEγ₃Efi₂tγ⁴γβüzγl₂EbyE–Rs⁴₆₂α₂Ei₄xwT₄πüε₆₂β₂Eγx−d₂bEπ₂sεγβs₂Esuπ₃ü⁴₂E
αγd₂l−β₄EüβdEγεt−α−züt−γβSE2020QEW]QEWZURW[X 8

426 nü⁴−l₂Eεπ₂εüπüt−γβEγ₃E₄πüε₆₂β₂Eγx−d₂E₃γπElγwR˛”E₂εγxyEβüβγ⁴γαεγs−t₂sEw−t₆E−αεπγv₂dEt₆₂παülE
stüb−l−tySE2020QEXVQEXVURXV[ 2

425 }ltπüRst−₃₃E₄πüε₆₂β₂Eγx−d₂Eεüε₂πEεπ₂εüπ₂dEbyEd−π₂⁴t₂dR₃lγwEvü⁴uuαE₃−ltπüt−γβSE2020QEVZ_QEYW[RYXY 16

424 oπüε₆₂β₂Eγx−d₂Rα₂sγεγπγusE{−wWE₆ybπ−dE⁴γαεγs−t₂E₃γπE₃üstEüβdE₂₃₃−⁴−₂βtEπ₂αγvülEγ₃Eγπ₄üβ−⁴E
⁴üt−γβ−⁴E⁴γβtüα−βüβtsSE2020QEVZ_QEVaXRWUV 24

(2020-2020)

105



423 x₆γtγluα−β₂s⁴₂β⁴₂EüβdEε₆γtγR−βdu⁴₂dE⁴γβdu⁴t−v−tyE−βEWlEs−lγx₂β₂Eβüβγs₆₂₂tE₃γπEγεtγ₂l₂⁴tπγβ−⁴E
üεεl−⁴üt−γβsSE2020QEZ[WQEYZXRY[U 1

422 iEβ₂wE₂l₂⁴tπγ⁴₆₂α−⁴ülEs₂βsγπE₃γπEs−αultüβ₂γusEd₂t₂⁴t−γβEγ₃Esul₃üα₂t₆γxüzγl₂EüβdEtπ−α₂t₆γεπ−αE
üβt−b−γt−⁴sEbüs₂dEγβE₄πüε₆₂β₂EüβdE–βwEβüβγπγdsEαγd−₃−₂dE₄lüssyE⁴üπbγβE₂l₂⁴tπγd₂SE2020QEVZaQEVUZYYU 23

421 }ltπüstπγβ₄EküπbγβEvüβγtub₂sToπüε₆₂β₂Exüε₂πsEv−üEuult−εl₂Eˇ�Rˇ�EkπγssRt−βfi−β₄SE2020QEVWQEY]_VVRY]_Va 8

420 p−₄₆lyEi⁴t−v₂EküπbγβRjüs₂dEml₂⁴tπγ⁴ütülystsE₃γπEly₂R{₂βs−t−z₂dE{γlüπEk₂llsbEiEjπ−₂₃Ez₂v−₂wSE2020QEWQEYVWRYWY 2

419 uγd−₃−⁴üt−γβEγ₃E⁴γεε₂πE₂l₂⁴tπγd₂Ew−t₆E⁴γεε₂πEβüβγεüπt−⁴l₂shEπ₂du⁴₂dE₄πüε₆₂β₂Eγx−d₂â��v−l₂Eblu₂E
üβdE−tsEüεεl−⁴üt−γβE−βE₂l₂⁴tπγ⁴₆₂α−⁴ülEkwWE⁴γβv₂πs−γβSE2020QEV_QEVUUZU] 9

418 {uπ₃ü⁴tüβtRu₂d−üt₂dEuγπε₆γlγ₄−⁴ülEmvγlut−γβEγ₃EuβkγExπuss−üβEjlu₂E{tπu⁴tuπ₂sSE2020QEV[QE₂WUUY[VY 18

417 xγlylü⁴t−⁴Ei⁴−dRoπüε₆₂β₂Ewx−d₂Rbüs₂dEuüt₂π−ülsE₃γπEtγüd−β₄EüβdE{ustü−β₂dEz₂l₂üs₂Eγ₃ExγγπlyE
{γlubl₂Ex₂st−⁴−d₂sSELangmuirQE2020QEX[QEVWXX[RVWXYZ 4 10

416 {εl₂β−⁴Eküεtuπ₂EüβdEqβtπü⁴₂llulüπEj−γd₂₄πüdüt−γβEγ₃Ej−γlγ₄−⁴ülRoπüd₂Eoπüε₆₂β₂Ewx−d₂E{₆₂₂tsSE2020QE
VYQEVUV[_RVUV_[ 30

415 nüstEüβdE⁴γstR₂₃₃₂⁴t−v₂EπγγαEt₂αε₂πütuπ₂Esyβt₆₂s−sEγ₃E₆−₄₆Eκuül−tyE₄πüε₆₂β₂Eγx−d₂Ew−t₆E₂x⁴₂ll₂βtE
stπu⁴tuπülE−βtü⁴tβ₂ssSE2020QEWZQE₂UUVa_ 0

414 iElRs₆üε₂dE₃−b₂πE{xzEs₂βsγπEw−t₆EüE⁴γαεγs−t₂Eβüβγstπu⁴tuπ₂Eγ₃Euγ{R₄πüε₆₂β₂E₃γπE₄lu⁴γs₂E
d₂t₂⁴t−γβSE2020QEWVaQEVWVXWY 34

413 xγly₂l₂⁴tπγlyt₂R₃uβ⁴t−γβül−z₂dEπ₂du⁴₂dE₄πüε₆₂β₂Eγx−d₂Ewπüεε₂dE₆₂l−⁴ülExwuwnEβüβγ⁴γαεγs−t₂sE
₃γπEb−γ₂βzyα₂R₃π₂₂E⁴γlγπ−α₂tπ−⁴Eb−γs₂βs−β₄SE2020QEWWUQEVWVX]X 11

412 u₂s₆₃π₂₂Eπüd−ülEεγ−βtE−βt₂πεγlüt−γβEα₂t₆γdE₃γπEt₆₂Ev−bπüt−γβEüβdEbu⁴fil−β₄Eüβülys−sEγ₃EnoRoxtzkE
ε₂π₃γπüt₂dEεlüt₂sEuβd₂πEüβE−βRεlüβ₂Elγüd−β₄SE2020QEWWVQEVVVUUU 26

411 {₂l₃Rüss₂αblyEüβdEsε₂⁴tπγs⁴γε−⁴E₃−β₄₂πεπ−βtsEγ₃Eε₆γtγü⁴t−v₂Eεyπ₂βylEt₂⁴tγβsEγβEjvTkuMVVVNSE2020QE
VVQEVY]URVY_X 1

410 nü⁴−l₂Esyβt₆₂s−sEγ₃E₄πüε₆₂β₂Eγx−d₂E₃πγαE₄πüε₆−t₂EπγdsEγ₃Eπ₂⁴y⁴l₂dEbütt₂π−₂sEbyEsγlut−γβEεlüsαüE
₂x₃γl−üt−γβE₃γπEπ₂αγv−β₄ExbE₃πγαEwüt₂πSSE2020QEVUQEYVWX]RYVWY] 4

409 kγβdu⁴t−v₂ExγπγusEtüα−βüt₂dEVüβüd−uαEv−tπ−d₂EüsEküπbγβRnπ₂₂EpγstsE₃γπEp−₄₆Rtγüd−β₄E{ul₃uπE
küt₆γd₂sE−βEt−t₆−uαR{ul₃uπEjütt₂π−₂sSE2020QE 29

408 p−₄₆Rx₂π₃γπαüβ⁴₂E{uε₂π⁴üεü⁴−tγπEml₂⁴tπγd₂Ewbtü−β₂dEbyEl−π₂⁴tlyEjγβd−β₄EWlEuüt₂π−ülsbEp−₂πüπ⁴₆ülE
uγ{WEγβEz₂du⁴₂dEoπüε₆₂β₂Ewx−d₂SE2020QE]QE 19

407 vüβγs₆₂₂tEs−z₂Rd₂ε₂βd₂βtEπ₆₂γlγ₄yQEα−⁴πγstπu⁴tuπ₂QEüdsγπεt−γβEεπγε₂πt−₂sEγ₃E₄πüε₆₂β₂E
γx−d₂R₂l₂⁴tπγlyt₂Ed−sε₂πs−γβsEüβdEüdsγπb₂βtsSE2020QEW[aQEVV[YaY 0

406 z₂⁴₂βtEεπγ₄π₂ssEγβEβüβγstπu⁴tuπ₂dE⁴üπbγβRbüs₂dE⁴γuβt₂πTbü⁴fiE₂l₂⁴tπγd₂sE₃γπE₆−₄₆Rε₂π₃γπαüβ⁴₂E
dy₂Rs₂βs−t−z₂dEüβdEε₂πγvsfi−t₂EsγlüπE⁴₂llsSE2020QEVWQEV]ZaURV][Y_ 25
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405 l₂₄πüdüt−γβEγ₃Eα₂t₆yl₂β₂Eblu₂EüβdEα₂t₆ylEv−γl₂tEus−β₄E₄πüε₆₂β₂Eγx−d₂Tv−wT˛†R⁴y⁴lγd₂xtπ−βE
βüβγ⁴γαεγs−t₂sEüsEε₆γtγ⁴ütülystSE2020QEVRWU 5

404 iEsuε₂πRπ₂s−l−₂βtEüβdE₆−₄₆lyEs₂βs−t−v₂E₄πüε₆₂β₂Eγx−d₂T⁴₂llulγs₂Rd₂π−v₂dE⁴üπbγβEü₂πγ₄₂lSEJournalgofg
MaterialsgChemistrygAQE2020QE_QEV_X][RV_X_Y 13 21

403 |₆₂E⁴₆üπü⁴t₂π−st−⁴EüβdEε₂π₃γπαüβ⁴₂Eγ₃Eπ₂du⁴₂dE₄πüε₆₂β₂Eγx−d₂EbyEαüπ−β₂Ebü⁴t₂π−uαE
xs₂udγült₂πγαγβüsEsεSEknVURVXSECeramicsgInternationalQE2020QEY[QEWV[aaRWV]U[ 5.1 3

402
iE⁴γαb−βüt−γβEγ₃E₆ydπγt₆₂παülQE−βt₂π⁴ülüt−γβEüβdE₂l₂⁴tπγ⁴₆₂α−⁴ülEα₂t₆γdsE₃γπEt₆₂Eεπ₂εüπüt−γβEγ₃E
₆−₄₆Rκuül−tyE₄πüε₆₂β₂bEk₆üπü⁴t₂π−züt−γβEüβdEus−β₄EtγEεπ₂εüπ₂E₄πüε₆₂β₂Rεγlyuπ₂t₆üβ₂E
βüβγ⁴γαεγs−t₂SEJournalgofgAlloysgandgCompoundsQE2020QE_Y_QEVZ[YaZ

5.7 5

401
{tüb−l−tyEüεεπü−s₂α₂βtEγ₃Et₆₂Eüluα−βüRbπ−β₂Eβüβγ₃lu−dE−βEt₆₂Eεπ₂s₂β⁴₂Eγ₃E−γβ−⁴EüβdEβγβR−γβ−⁴E
d−sεüπ₂βtsEγβEt₆₂Eüluα−βüEβüβγεüπt−⁴l₂sEsuπ₃ü⁴₂EüsE₆₂ütEtπüβs₃₂πE₃lu−dsbEyuüβtuαEα₂⁴₆üβ−⁴ülEstudyE
üβdE|ü₄u⁴₆−Rγεt−α−z₂dE₂xε₂π−α₂βtülEüβülys−sSE2020QEXVaQEVVX_a_

7

400 {yβt₆₂s−sEγ₃EkγwRl₂⁴γπüt₂dEoπüε₆₂β₂EpγllγwEvüβγbüllsE₃γπEp−₄₆Rx₂π₃γπαüβ⁴₂Enl₂x−bl₂E
{uε₂π⁴üεü⁴−tγπsSE2020QEVWQEYUYW[RYUYXW 13

399 m₃₃₂⁴tEγ₃Eα₂π⁴üεtγRs−lüβ₂sEγβEt₆₂E₃uβ⁴t−γβülEεπγε₂πt−₂sEγ₃E₆−₄₆lyEüαγπε₆γusEv−βylEül⁴γ₆γlE
⁴γαεγs−t₂sEw−t₆Eπ₂du⁴₂dE₄πüε₆₂β₂Eγx−d₂EüβdE⁴₂llulγs₂Eβüβγ⁴πystülsSE2020QEWUUQEVU_YZ_ 9

398 oπüε₆₂β₂E−αεπ₂₄βüt₂dE₂l₂⁴tπγsεuβEβüβγ₃−b₂πEs₂βs−β₄Eαüt₂π−ülsbEüE⁴γαεπ₂₆₂βs−v₂Eγv₂πv−₂wEγβE
bπ−d₄−β₄ElübγπütγπyEs₂tRuεEtγE−βdustπySE2020QE]QEW] 24

397 iEβγv₂lEα₂t₆γdE₃γπE₄πüε₆₂β₂Esyβt₆₂s−sEv−üE₂l₂⁴tπγ⁴₆₂α−⁴ülEεπγ⁴₂ssEüβdE−tsEut−l−züt−γβE−βEγπ₄üβ−⁴E
ε₆γtγvγltü−⁴Ed₂v−⁴₂sSE2020QEVW[QEV 4

396 z₂⁴₂βtEl₂v₂lγεα₂βtsE−βEoπüε₆₂β₂EüβdEoπüε₆₂β₂Ewx−d₂bExπγε₂πt−₂sQE{yβt₆₂s−sQEüβdEuγd−₃−⁴üt−γβsbE
iEz₂v−₂wSE2020QEZQEVUWUURVUWVa 34

395 jγπγβRlγε₂dEz₂du⁴₂dEoπüε₆₂β₂Ewx−d₂Ew−t₆E|uβübl₂Ejüβd₄üεEüβdEmβ₆üβ⁴₂dE{uπ₃ü⁴₂ExlüsαγβE
z₂sγβüβ⁴₂SE2020QEWZQE 12

394 l₂v₂lγεα₂βtEγ₃E₄πüε₆₂β₂Ebüs₂dEβüβγ⁴γαεγs−t₂sEtγwüπdsEα₂d−⁴ülEüβdEb−γlγ₄−⁴ülEüεεl−⁴üt−γβsSE
2020QEY_QEVV_aRVWUZ 11

393 ml₂⁴tπγsε−ββ−β₄E{βwWE₃−b₂πsEw−t₆EXlE−βt₂π⁴γββ₂⁴t₂dEstπu⁴tuπ₂E₃γπE₂₃₃−⁴−₂βtEsγγtE⁴ütülyt−⁴E
⁴γαbust−γβSE2020QEZZQEV[U_XRV[UaZ 3

392 xπ₂εüπüt−γβEγ₃Eπ₂du⁴₂dE₄πüε₆₂β₂Eγx−d₂Tαγβtαγπ−llγβ−t₂E⁴γαεγs−t₂E₆ydπγ₄₂lEüβdE−tsEüεεl−⁴üt−γβsE
₃γπE⁴₆πγα−uαMVqNEüβdEγπ₄üβ−⁴E⁴γαεγuβdsEüdsγπεt−γβSE2020QEY[QEZXYZRZXZa 2

391 xπ₂εüπüt−γβEγ₃E’₂llRl−sε₂πs₂dEtubπ−⁴üβtEidd−t−v₂sEw−t₆Emx⁴₂ll₂βtEiβt−w₂üπEib−l−tyE}βd₂πEp−₄₆EtγüdSE
2020QE[_QEV 2

390 {−₄β−₃−⁴üβtEqαεπγv₂α₂βtEγ₃Eiβt−⁴γππγs−γβExπγε₂πt−₂sEγ₃E–−β⁴Rkγβtü−β−β₄Ekγüt−β₄E}s−β₄E{γd−uαE
xγlystyπ₂β₂E{ul₃γβüt₂Evγβ⁴γvül₂βtEuγd−₃−₂dEoπüε₆₂β₂El−sε₂πs−γβsSE2020QEVUQEVVZU 4

389 {yβt₆₂s−sEγ₃En₂XwYToπüε₆₂β₂Eγx−d₂Txπ−st−β₂E₄πüε₆₂β₂Ekγαεγs−t₂EüβdEqtsEiεεl−⁴üt−γβE−βE
ml₂⁴tπγ⁴₆₂α−⁴ülE{₂βsγπSE2020QEV[WWQEUVWUa[ 2

388 wβ₂Rst₂εE₄₂β₂πüt−γβEγ₃E{EüβdEvE⁴γRdγε₂dEπ₂du⁴₂dE₄πüε₆₂β₂Eγx−d₂E₃γπE₆−₄₆R₂₃₃−⁴−₂β⁴yEüdsγπεt−γβE
tγwüπdsEα₂t₆yl₂β₂Eblu₂SSE2020QEVUQEX]]Z]RX]][Z 6
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387
kγαεüπ−β₄Et₆₂E₂₃₃−⁴ü⁴yEγ₃E⁴ütülyt−⁴Eγzγβüt−γβEüβdEε₆γtγ⁴ütülyt−⁴ülEd₂₄πüdüt−γβEγ₃E⁴yüβ−d₂E−βE
−βdustπ−ülEwüst₂wüt₂πEus−β₄EiknR|−wWbE⁴ütülystE⁴₆üπü⁴t₂π−süt−γβQEd₂₄πüdüt−γβEfi−β₂t−⁴sQEüβdE
d₂₄πüdüt−γβEα₂⁴₆üβ−sαSE2020QEVRWU

1

386 md₄₂RvnxEMxeVEγπEWNExπγt₂⁴t₂dEoπüε₆−t−⁴Evüβγεlüt₂l₂tsEüsEüE{tübl₂Et−t₆−uαE{tγπü₄₂Euüt₂π−ülSE2020QE
XQEaW_RaXZ 1

385 nl₂x−bl₂Eoπüε₆₂β₂Riss₂αbl₂dEn−lαRjüs₂dEiβt₂ββüE₃γπE’−π₂l₂ssE’₂üπübl₂E{₂βsγπEw−t₆Eu−β−ütuπ−z₂dE
{−z₂EüβdEp−₄₆E{₂βs−t−v−tySEACSgOmegaQE2020QEZQEVWaX]RVWaYX 3.9 17

384 pybπ−dE₄πüε₆₂β₂Eγx−d₂EüsE⁴üππ−₂πEγ₃Edγxγπub−⁴−βbE⁴ytγtγx−⁴−tyEüβdEεπ₂l−α−βüπyE−βEv−vγEüssüysEü₄ü−βstE
blüdd₂πE⁴üβ⁴₂πSE2020QEVVQEUWZUV[ 1

383 oπüε₆₂β₂En−₂ldEm₃₃₂⁴tE|πüβs−stγπEj−γs₂βsγπsEjüs₂dEγβEiεtüα₂πE₃γπEiαylγ−dR˛†El₂t₂⁴t−γβSE2020QEWUQEVWY__RVWYaY11

382 {yβt₆₂s−sEγ₃Eπ₂du⁴₂dE₄πüε₆₂β₂Eγx−d₂Ebüs₂dEγβEt₆₂παüllyEαγd−₃−₂dEl−κu−dRε₆üs₂E₂x₃γl−üt−γβSE2020QEVQEUVUUWX 0

381 tüy₂π₂dE₄πüε₆₂β₂E⁴γαεγs−t₂E₃γπE₃l₂x−bl₂Eb−γ₂l₂⁴tπ−⁴ülEs₂βsγπEüεεl−⁴üt−γβsSE2020QEXa]QEVWZa]X 2

380 vüβγ₆ybπ−dsEγ₃Eπ₂du⁴₂dE₄πüε₆₂β₂Eγx−d₂EüβdE⁴γbültE₆ydπγx−d₂EMkγMwpN|πowNE₃γπEt₆₂Et₆₂παülE
d₂⁴γαεγs−t−γβEγ₃Eüααγβ−uαEε₂π⁴₆lγπüt₂SSE2020QEVUQEWXV[ZRWXV]W 8

379 iE₆−₄₆Rε₂π₃γπαüβ⁴₂EüβdE₃l₂x−bl₂Et₆₂παγ₂l₂⁴tπ−⁴E₄₂β₂πütγπEbüs₂dEγβEt₆₂Esγlut−γβRεπγ⁴₂ss₂dE
⁴γαεγs−t₂sEγ₃Eπ₂du⁴₂dE₄πüε₆₂β₂Eγx−d₂Eβüβγs₆₂₂tsEüβdEb−sαut₆Et₂lluπ−d₂Eβüβγεlüt₂sSE2020QEWQEXWYYRXWZV 11

378 iEαγd−₃−₂dEβüβγ⁴γαεγs−t₂Eb−γs₂βsγπE₃γπEκuüβt−tüt−v₂ElR₄lutüαüt₂Ed₂t₂⁴t−γβE−βEb₂₂₃SE2020QEV[_QEVU_V_Z 3

377 mxεlγπüt−γβEγ₃Eidvüβ⁴₂dEml₂⁴tπγd₂Euüt₂π−ülsE₃γπEiεεπγü⁴₆−β₄Ep−₄₆Rx₂π₃γπαüβ⁴₂Ev−⁴fi₂lRjüs₂dE
{uε₂πbütt₂π−₂sSE2020QEV[QE₂WUUVXYU 13

376
ml₂⁴tπγd₂εγs−t−γβRiss−st₂dEzüε−dExπ₂εüπüt−γβEγ₃ExtEvüβγ⁴lust₂πTXlEoπüε₆₂β₂Epybπ−dEvüβγzyα₂sE
w−t₆Ewutstüβd−β₄Euult−εl₂Ewx−düs₂Rt−fi₂Ei⁴t−v−tyE₃γπEl−st−β₄u−s₆−β₄Ekγlγπ−α₂tπ−⁴El₂t₂πα−βüt−γβEγ₃E
l−₆ydπγxyb₂βz₂β₂Eqsγα₂πsSE2020QEVWQEVZZZXRVZZ[V

17

375 uult−d−α₂βs−γβülE₄πüε₆₂β₂Estπu⁴tuπ₂sEüβdEb₂yγβdbE}β−κu₂Eεπγε₂πt−₂sQEsyβt₆₂s₂sEüβdEüεεl−⁴üt−γβsSE
2020QEVVXQEVUU[[Z 37

374 uu₃₃l₂Eütαγsε₆₂π₂Eεπγαγt₂dE₃übπ−⁴üt−γβEγ₃E₄πüε₆₂β₂Eγx−d₂Eβüβγεüπt−⁴l₂EbyEü₄π−⁴ultuπülEwüst₂SE
2020QEW_QE[W]R[X[ 17

373 nγπα−β₄E−βd−uαR⁴üπbγβEMqβâ��kNEbγβdsEütEt₆₂E₂d₄₂sEγ₃E₄πüε₆−t−⁴Eβüβγεlüt₂l₂tsSE2020QE[QEVUUUXU 4

372 {yβt₆₂s−sEγ₃E₄πüε₆₂β₂Eγx−d₂Rεγly⁴₆πysγ−d−β₂Eβüβγ⁴γαεγs−t₂E₃γπEsuε₂π⁴üεü⁴−tγπEüεεl−⁴üt−γβsSE2020QE
WaQEVUVXXY 4

371 küπbγβ−z₂dEl₂₆ydπγüs⁴γπb−⁴Ei⁴−dbEi−αE₃γπE|üπ₄₂t₂dEz₂εü−πEγ₃Eoπüε₆₂β₂El₂₃₂⁴tsEüβdEjπ−d₄₂E
kγββ₂⁴t−γβEγ₃Eoπüε₆₂β₂E{₆₂₂tsEw−t₆E{αüllE{−z₂SENanomaterialsQE2020QEVUQE 5.4 2

370 x₆γtγsyβ₂π₄₂t−⁴Eml₂⁴tπγ⁴₆₂α−⁴ülE{yβt₆₂s−sEγ₃Eoπüε₆₂β₂Ewx−d₂SEJournalgofgthegAmericangChemicalg
SocietyQE2020QEVYWQE[ZV[R[ZWU 16.4 24
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369 oπ₂₂βE{yβt₆₂s−sEüβdEiεεl−⁴üt−γβsEγ₃EvüβγEk₂wWTπowE{γlüπEi⁴t−v₂Ex₆γtγ⁴ütülystE₃γπEt₆₂E
l₂₄πüdüt−γβEγ₃Ejüs−⁴Eiuπüα−β₂RwEly₂SE2020QEXWQEZW_RZX_ 2

368 j−R₃uβ⁴t−γβülEsulε₆γβüt₂R⁴γuεl₂dEπ₂du⁴₂dE₄πüε₆₂β₂Eγx−d₂EüsEüβE₂₃₃−⁴−₂βtEdγεüβtE₃γπEüE⁴γβdu⁴t−β₄E
εγlyα₂πEw−t₆E₂β₆üβ⁴₂dE₂l₂⁴tπγ⁴₆₂α−⁴ülEε₂π₃γπαüβ⁴₂SE2020QE_QEVW_WaRVW_Xa 2

367 k₆₂α−⁴ülEüβdE|₂αε₂πütuπ₂E{₂βsγπsEjüs₂dEγβEnuβ⁴t−γβül−z₂dEz₂du⁴₂dEoπüε₆₂β₂Ewx−d₂SE2020QE_QEYX 2

366 qαεπγv−β₄Ez₂s−stüβ⁴₂R|₂αε₂πütuπ₂Ek₆üπü⁴t₂π−st−⁴Eγ₃Exγly₂t₆yl₂β₂TküπbγβEjlü⁴fiEkγαεγs−t₂sEbyE
xγlyMXQYRmt₆yl₂β₂d−γxyt₆−γε₆₂β₂NRnuβ⁴t−γβül−z₂dEuult−lüy₂πEoπüε₆₂β₂SE2020QEWWVQEWUUUVYY 4

365 ’üt₂πRu₂d−üt₂dE{εγβtüβ₂γuslyElyβüα−⁴Ewxy₄₂βEu−₄πüt−γβEγβEoπüε₆₂β₂Ewx−d₂Ew−t₆E{tπu⁴tuπülE
idüεt−v−tyE₃γπEj−γαγl₂⁴ul₂Eidsγπεt−γβSEChinesegPhysicsgLettersQE2020QEX]QEU[[_UX 1.8 4

364 z₂du⁴₂dE₄πüε₆₂β₂Eγx−d₂EüβdE⁴üπbγβEβüβγtub₂sE⁴γαεγs−t₂E₃uβ⁴t−γβül−z₂dEbyEüzγb₂βz₂β₂QE
⁴₆üπü⁴t₂π−züt−γβEüβdE−tsEεγt₂βt−ülEüsEüE⁴uπ⁴uα−βE₂l₂⁴tπγ⁴₆₂α−⁴ülEs₂βsγπSE2020QE_]XQEVVYYV_ 11

363 p−₂πüπ⁴₆−⁴ülE–βwhpybπ−dEküπbγβEkγπ₂R{₆₂llEvüβγw−π₂EiππüyEγβEüEoπüε₆₂β₂En−b₂πEu−⁴πγ₂l₂⁴tπγd₂E
₃γπE}ltπüs₂βs−t−v₂El₂t₂⁴t−γβEγ₃EWQYQ[R|π−β−tπγtγlu₂β₂SE2020QEVWQE_ZY]R_ZZY 13

362 iEvγv₂lEuüt₂π−ülEnluγπ₂s⁴₂β⁴₂Exπγb₂Ejüs₂dEγβEkγvül₂βtlyEnuβ⁴t−γβül−z₂dEoπüε₆₂β₂Ewx−d₂EbyE
iα−βγ⁴γuαüπ−βE₃γπEl₂t₂⁴t−γβEγ₃Ekvâ��SE2020QEVZQEWUZUUWW 1

361 {tπu⁴tuπülEπ₂du⁴₂dE₄πüε₆₂β₂Eγx−d₂Esuε₂π⁴üεü⁴−tγπsEα₂⁴₆üβ−⁴üllyE₂β₆üβ⁴₂dEw−t₆Etüββ−⁴Eü⁴−dSE2020QE
YQEWXUVRWXU_ 9

360 |wγRl−α₂βs−γβülE|−k|Eu“₂β₂TowEpybπ−dEu₂αbπüβ₂sE₃γπEp−₄₆lyEm₃₃−⁴−₂βtEwsαγt−⁴Exγw₂πE
o₂β₂πüt−γβSE2020QEZYQEWaXVRWaYU 19

359 p−₄₆Rε₂π₃γπαüβ⁴₂E₄πüε₆₂β₂Eπ₂−β₃γπ⁴₂dE₂εγxyEβüβγ⁴γαεγs−t₂sEus−β₄Eb₂βzylE₄ly⁴−dylE₂t₆₂πEüsEüE
d−sε₂πsüβtEüβdEsuπ₃ü⁴₂Eαγd−₃−₂πSE2020QEV_aQEVU]_]_ 23

358 qβ₃lu₂β⁴₂Eγ₃EpγstRou₂stEqβt₂πü⁴t−γβEb₂tw₂₂βEk₆−πülE{₂l₂⁴tγπsEüβdExπγb₂sEγβEt₆₂Emβüβt−γs₂εüπüt−γβE
xπγε₂πt−₂sEγ₃Eoπüε₆₂β₂Ewx−d₂Eu₂αbπüβ₂sSE2020QEVWQEVU_aXRVUaUV 17

357 pydπγε₆−l−⁴E₆−₂πüπ⁴₆−⁴ülE⁴üπbγβEw−t₆E|−wWEβüβγ₃−b₂πEα₂αbπüβ₂E₃γπE₆−₄₆Es₂εüπüt−γβE₂₃₃−⁴−₂β⁴yEγ₃Edy₂E
üβdEγ−lRwüt₂πE₂αuls−γβSESeparationgandgPurificationgTechnologyQE2020QEWYVQEVV[]Ua 8.3 50

356 p−₄₆Rε₂π₃γπαüβ⁴₂Esuε₂π⁴üεü⁴−tγπEbüs₂dEγβE₄πüε₆₂β₂Eγx−d₂Et₆πγu₄₆E−βRs−tuEεγlyα₂π−züt−γβEüβdE
⁴γRεπ₂⁴−ε−tüt−γβEα₂t₆γdSEJournalgofgAlloysgandgCompoundsQE2020QE_WaQEVZYZX[ 5.7 12

355 j−γR−βsε−π₂dEs₂l₃R₃γld−β₄Estπüt₂₄yEtγEbπ₂üfiEt₆₂Etπüd₂Rγ₃₃Eb₂tw₂₂βEstπ₂β₄t₆EüβdEdu⁴t−l−tyE−βE
⁴üπbγβRβüβγüπ⁴₆−t₂⁴t₂dEαüt₂π−ülsSE2020QE[QE 10

354 xγlyüπγαüt−⁴E₆ydπγ⁴üπbγβE−ββ₂πRstπu⁴tuπ₂dE⁴üπbγβEβüβγdγtsE₃γπE−βt₂π₃ü⁴−ülE₂β₆üβ⁴₂α₂βtEγ₃E⁴üπbγβE
₃−b₂πE⁴γαεγs−t₂SSE2019QEVUQEYVVRYWX

353 {−l−⁴üRkγüt₂dEuü₄β₂t−⁴EqπγβEwx−d₂Evüβγεüπt−⁴l₂sEoπü₃t₂dEγβtγEoπüε₆₂β₂Ewx−d₂E₃γπExπγt₂−βE
qsγlüt−γβSENanomaterialsQE2020QEVUQE 5.4 29

352 oπüε₆₂β₂Eγx−d₂Rsuεεγπt₂dEβüβγs⁴ül₂Ez₂πγRvül₂βtE−πγβE⁴γαεγs−t₂sE₃γπEt₆₂Eπ₂αγvülEγ₃Eütπüz−β₂E₃πγαE
üκu₂γusEsγlut−γβSEColloidsgandgSurfacesgA:gPhysicochemicalgandgEngineeringgAspectsQE2020QEZ_aQEVWYY[[ 5.1 17
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351 küπbγβRbüs₂dEβüβγαüt₂π−ülsEüβdE–βwEt₂πβüπyE⁴γαεγuβdElüy₂πsE₄πγwβEbyElüs₂πEt₂⁴₆β−κu₂E₃γπE
₂βv−πγβα₂βtülEüβdE₂β₂π₄yEstγπü₄₂Eüεεl−⁴üt−γβsSE2020QEZUaQEVYZXZa 7

350 }ltπü₃−β₂E⁴γεε₂πEβüβγεüπt−⁴l₂sEüβ⁴₆γπ₂dEγβEπ₂du⁴₂dE₄πüε₆₂β₂Eγx−d₂Eεπ₂s₂βtE₂x⁴₂ll₂βtE⁴ütülyt−⁴E
ε₂π₃γπαüβ⁴₂EtγwüπdEYRβ−tπγε₆₂βγlEπ₂du⁴t−γβSE2020QEZ[[QEW[ZRW]U 18

349 xüllüd−uαE⁴ütülys₂dEkRpEüπylüt−γβEγ₃Eεyπ₂β₂sbEü⁴⁴₂ssEtγEüEβ₂wE⁴lüssEγ₃E₂x₃γl−üt−β₄Eü₄₂βtsE₃γπE
wüt₂πRbüs₂dE₄πüε₆₂β₂Ed−sε₂πs−γβsSE2020QEVVQEWY]WRWY]_ 5

348 wεt−α−züt−γβEüβdEüβülys−sEγ₃Eεyπ₂β₂Rαültγs₂E₃uβ⁴t−γβül−z₂dE₄πüε₆₂β₂Esuπ₃ü⁴₂sE₃γπEkγβEiEd₂t₂⁴t−γβSE
2020QEZVUQEVYZYUa 6

347 k₆lγπüα−β₂R|TvRjπγαγsu⁴⁴−β−α−d₂Tn₂klTsqwEl₂⁴γπüt₂dEoπüε₆₂β₂Ewx−d₂Evüβγs₆₂₂tsEüβdE|₆₂−πE
iβt−bü⁴t₂π−ülEi⁴t−v−tySENanomaterialsQE2020QEVUQE 5.4 14

346
x₆γtγ⁴ütülyt−⁴Eüsyαα₂tπ−⁴E₂εγx−düt−γβEγ₃EtπüβsRst−lb₂β₂Ew−t₆E
αüβ₄üβ₂s₂â��εγπε₆yπ−βT₄πüε₆₂β₂Rγx−d₂Eβüβγ⁴γαεγs−t₂EüβdEαγl₂⁴ulüπEγxy₄₂βbEüx−ülEl−₄üβdE₂₃₃₂⁴tSE
2020QEVUQEXWaURXXUW

4

345 {uε₂πRtγu₄₆Eu“₂β₂R₃uβ⁴t−γβül−z₂dE₄πüε₆₂β₂Es₆₂₂tsSE2020QEVVQEWU]] 132

344 ˛–Rn₂WwXElγüd₂dEl₂ssRd₂₃₂⁴t−v₂E₄πüε₆₂β₂Es₆₂₂tsEüsE⁴₆₂α−π₂s−st−v₂E₄üsEs₂βsγπE₃γπEs₂l₂⁴t−v₂Es₂βs−β₄E
γ₃EvpXSE2020QEZV]QEVY[VZ_ 29

343 iαγπε₆γusE⁴üπbγβEdγtEüβdE⁴₆−tγsüβEbüs₂dE⁴γαεγs−t₂sEüsE₃luγπ₂s⁴₂βtE−βfisEüβdEluα−β₂s⁴₂βtE₃−lαsSE
2020QEWYaQEVWWa_Y 11

342 }ltπütγu₄₆E₄πüε₆₂β₂Rblü⁴fiEε₆γsε₆γπusE₃−lαsSE2020QEVV]QE_]W]R_]XZ 40

341 {tudyEγ₃ErüβusEiαε₆−ε₆−l−⁴Eoπüε₆₂β₂Ewx−d₂EüsEüEp−₄₆Rx₂π₃γπαüβ⁴₂E{₆ül₂Eqβ₆−b−tγπEüβdEqtsEqβ₆−b−t−γβE
u₂⁴₆üβ−sαSE2020QE_QEWUV 10

340 l₂v₂lγεα₂βtEγ₃E₄πüε₆₂β₂Rbüs₂dE₂βzyαüt−⁴Eb−γ₃u₂lE⁴₂llsbEiEα−β−π₂v−₂wSE2020QEVXYQEVU]ZX] 24

339 m₃₃₂⁴tEγ₃Eε₆ys−⁴ülEüβdE⁴₆₂α−⁴ülEstπu⁴tuπ₂sEγ₃E₄πüε₆₂β₂Eγx−d₂EγβEwüt₂πEε₂πα₂üt−γβE−βE₄πüε₆₂β₂E
γx−d₂Eα₂αbπüβ₂sSE2020QEZWUQEVY[XU_ 12

338 z₂du⁴₂dEoπüε₆₂β₂Ewx−d₂T–qnR[]Ei₂πγ₄₂lEkγαεγs−t₂Euüt₂π−ülE₃γπE}πüβ−uαEidsγπεt−γβE−βEiκu₂γusE
{γlut−γβsSEACSgOmegaQE2020QEZQE_UVWR_UWW 3.9 18

337 mxtπ₂α₂lyEnγldübl₂EüβdEp−₄₆lyExγπγusEz₂du⁴₂dEoπüε₆₂β₂Ewx−d₂En−lαsE₃γπE{₆üε₂Ridüεt−v₂E
|π−bγ₂l₂⁴tπ−⁴Evüβγ₄₂β₂πütγπsSE2021QEV]QE₂VaUXU_a 13

336 qαεπγv₂dEüβt−Rb−γ₃γul−β₄Eε₂π₃γπαüβ⁴₂Eγ₃Ekd{T₄RkXvYTπowEαγd−₃−₂dEα₂αbπüβ₂sEbüs₂dEγβE−βEs−tuE
v−s−bl₂El−₄₆tEε₆γtγ⁴ütülys−sE−βEüβüααγxEα₂αbπüβ₂Eb−γπ₂ü⁴tγπSE2021QE[WUQEVV__[V 9

335 oπüε₆₂β₂EκuüβtuαEdγtEπ₂−β₃γπ⁴₂dE₆yε₂πbπüβ⁴₆₂dEεγlyüα−d₂EεπγtγβE₂x⁴₆üβ₄₂Eα₂αbπüβ₂E₃γπE
d−π₂⁴tEα₂t₆üβγlE₃u₂lE⁴₂llSEInternationalgJournalgofgHydrogengEnergyQE2021QEY[QEa]_WRa]_a 6.7 12

334 jγγst−β₄El−t₆−uαEstγπü₄₂EbyE₃ü⁴−l₂E₃uβ⁴t−γβül−züt−γβEγ₃E₄πüε₆₂β₂Eγx−d₂Eβüβγs₆₂₂tsEv−üE
WRüα−βγüβt₆πüκu−βγβ₂SE2021QEV]VQEVUYRVVU 5
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333 {tübl₂E{₂l₃Rnlγüt−β₄Ez₂du⁴₂dEoπüε₆₂β₂Ewx−d₂Epydπγ₄₂lEu₂αbπüβ₂E₃γπEp−₄₆Ezüt₂Eγ₃E{γlüπEVüεγπE
mvüεγπüt−γβEuβd₂πEVEsuβSEGlobalgChallengesQE2021QEZQEWUUUUZX 4.3 6

332 oπüε₆₂β₂bEwutlγγfiE−βEt₆₂E₂β₆üβ⁴₂Eγ−lEπ₂⁴γv₂πyEMmwzNSE2021QEXWVQEVVYZVa 14

331 iεεl−⁴üt−γβEγ₃E₄πüε₆₂β₂Rα₂tülT⁴γβdu⁴t−v₂Eεγlyα₂πEbüs₂dE⁴γαεγs−t₂sE−βEsuε₂π⁴üεü⁴−tγπsgSE2021QE
XXQEVUWUX] 14

330 illR₄πüε₆₂β₂Rbüs₂dEγε₂βE₃lu−d−⁴sE₃γπEεuαεl₂ssQEsαüllRs⁴ül₂E₃lu−dEtπüβsεγπtElüs₂πR⁴γβtπγll₂dE
w₂ttüb−l−tyEεütt₂πβ−β₄SE2021QE[QEWYRXW 4

329 kγαεutüt−γβülEstudyEγ₃E₂lüst−⁴QEstπu⁴tuπülEstüb−l−tyEüβdEdyβüα−⁴sEεπγε₂πt−₂sEγ₃Eε₂βtüR₄πüε₆₂β₂E
α₂αbπüβ₂SE2021QEZYWQEVVVUZW 9

328 |₂αε₂πütuπ₂Rd₂ε₂βd₂βtEπ₆₂γlγ₄−⁴ülEb₂₆üv−γπEγ₃Eβüβγ₃lu−dsEπ−⁴₆E−βE⁴üπbγβRbüs₂dEβüβγεüπt−⁴l₂sSE
2021QEXWZQEVVY[Za 4

327 m₃₃₂⁴tEγ₃E⁴üπbγβEd−α₂βs−γβsEγβEt₆₂E₂l₂⁴tπγ⁴₆₂α−⁴ülEε₂π₃γπαüβ⁴₂Eγ₃E{β{₂WEüβγd₂E₃γπEvüR−γβE
bütt₂π−₂sSE2021QEW_YQEVW_a_a 0

326 nü⁴−l₂Eαγd−₃−⁴üt−γβEγ₃E₄πüε₆₂β₂Eγx−d₂EbyE₆uα−⁴Eü⁴−dE₃γπE₂β₆üβ⁴−β₄E₆₂xüvül₂βtE⁴₆πγα−uαE
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325 pγllγwEkγa{_Esε₆₂π₂sRd₂π−v₂dEεγly₆₂dπγβsEuβ−₃γπαlyEüβ⁴₆γπ₂dEγβEvQE{Rdγε₂dE₄πüε₆₂β₂E₃γπE
₂₃₃−⁴−₂βtEγxy₄₂βE₂l₂⁴tπγ⁴ütülystsSE2021QEWXQEVUUZ_] 7

324 |₆π₂₂Rd−α₂βs−γβülEεγπγusEπüd−⁴ülEεγlyα₂πTπ₂du⁴₂dE₄πüε₆₂β₂Eγx−d₂E⁴γαεγs−t₂Ew−t₆EtwγR₂l₂⁴tπγβE
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üεεl−⁴üt−γβE−βEγπ₄üβ−⁴EsγlüπE⁴₂llsSE2021QEYZQE]WaXR]XVY 6

321 züd−üt−γβEsyβt₆₂s−sEγ₃Es−z₂R⁴γβtπγllübl₂Eπut₆₂β−uαRbüs₂dE₂l₂⁴tπγ⁴ütülystsE₃γπE₆ydπγ₄₂βE₂vγlut−γβE
π₂ü⁴t−γβSE2021QEZYVQEVY_XYZ 7

320 vü⁴π₂Rl−fi₂E₄πüε₆₂β₂Eγx−d₂Eεüε₂πEbγβd₂dEw−t₆Ebγπ−⁴Eü⁴−dE₃γπE₃−π₂E₂üπlyRwüπβ−β₄Es₂βsγπSEJournalgofg
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₃−lαsSE2021QEXVQE 1
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309 idvüβ⁴₂dEt−Eα₂tülEüβγd₂EbyE₃luγπ−βüt₂dEα₂tüt₆₂s−sEγβE⁴γβju₄üt₂dE⁴üπbγβEβ₂twγπfisSE2021QEVYQEaYURaZY 5

308 |₆₂E₂₃₃₂⁴tEγ₃E₄πüε₆₂β₂Eγx−d₂E⁴πγssRl−βfi−β₄EüβdE−γβ−züt−γβEγβEt₆₂E⁴πystüll−züt−γβEb₂₆üv−γπQEüβdEt₆₂E
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306 V₂πsüt−l₂E₄πüε₆₂β₂Eγx−d₂Eβüβγs₆₂₂tsEv−üE⁴γvül₂βtE₃uβ⁴t−γβül−züt−γβEüβdEt₆₂−πEüεεl−⁴üt−γβsSE2021QEZQEYYWYRYYYY 7
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302 iεεl−⁴üt−γβEγ₃EüβE−βγπ₄üβ−⁴Esul₃uπRαγd−₃−₂dE₂xεüβd₂dE₄πüε₆−t₂Eüβγd₂E₃γπEsγd−uαEstγπü₄₂EütElγwE
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299 oπüε₆₂β₂R{uεεγπt₂dQE’₂llRl₂₃−β₂dEu₂tülRjüs₂dEkütülystsE₃γπEkâ��pEjγβdEnuβ⁴t−γβül−züt−γβEüβdE
z₂lüt₂dEz₂ü⁴t−γβsSE2021QEX[XQEV]YURV]ZZ 0
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289 mβ₆üβ⁴₂dEsuε₂π⁴üεü⁴−t−v₂Eb₂₆üv−γπsEγ₃EεγlyMXQYR₂t₆yl₂β₂d−γxyt₆−γε₆₂β₂NTE₄πüε₆₂β₂Eγx−d₂E₆ybπ−dsE
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vγβ−βvüs−v₂El₂t₂⁴t−γβEγ₃Eiααγβ−üE−βEt₆₂Ejπ₂üt₆Eγ₃Ep₂αγd−ülys−sExüt−₂βtsE}s−β₄EüEp−₄₆lyE{₂βs−t−v₂E
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ChemistryQE2021QEaXQE[]U[R[]VY
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285 }ltπü₆−₄₆Esε₂⁴−₃−⁴E⁴üεü⁴−tüβ⁴₂Eγ₃E˛–Rn₂WwXEβüβγπγdsR−β⁴γπεγπüt₂dEd₂₃₂⁴tR₃π₂₂E₄πüε₆₂β₂Eβüβγlüy₂πsSE
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284 küπbγβEvüβγαüt₂π−ülsbE{yβt₆₂s−sQEnuβ⁴t−γβül−züt−γβEüβdE{₂βs−β₄Eiεεl−⁴üt−γβsSENanomaterialsQE2021QE
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283 m₃₃₂⁴tEγ₃Ewxy₄₂βRkγβtü−β−β₄EoπγuεEγβEt₆₂Ekütülyt−⁴Ex₂π₃γπαüβ⁴₂Eγ₃E–βTkEkütülystE₃γπEi⁴₂tyl₂β₂E
i⁴₂tγxylüt−γβSENanomaterialsQE2021QEVVQE 5.4 3
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279 t₂π₃Rsl−βγwsfi−Rtyε₂Eαγd₂lsEγ₃E₄πüε₆₂β₂Eγx−d₂EüβdEπ₂du⁴₂dE₄πüε₆₂β₂Eγx−d₂Eüπ₂EπγbustE−βEüβülyz−β₄E
βγβR⁴γvül₂βtE₃uβ⁴t−γβül−züt−γβEw−t₆Eεγπε₆yπ−βsSE2021QEVVQE]a]] 6
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kγαεüπ−sγβEstudybE|₆₂E₂₃₃₂⁴tEγ₃Euβαγd−₃−₂dEüβdEαγd−₃−₂dE₄πüε₆₂β₂EβüβγRεlüt₂l₂tsEMovxNEγβEt₆₂E
α₂⁴₆üβ−⁴ülQEt₆₂παülQEüβdE₂l₂⁴tπ−⁴ülEε₂π₃γπαüβ⁴₂Eγ₃Ed−₃₃₂π₂βtEtyε₂sEγ₃EovxR₃−ll₂dEαüt₂π−ülsSE2021QE
XWQEXZ__RX[U_

3

277 |₆₂Eγπd₂π₂dEα₂sγεγπγusE⁴üπbγβEβ−tπ−d₂R₄πüε₆₂β₂Eü₂πγ₄₂lEβüβγ⁴γαεγs−t₂E₃γπE₆−₄₆Rε₂π₃γπαüβ⁴₂E
suε₂π⁴üεü⁴−tγπsSE2021QEYaYQEWWa]YV 9

276 xγlyMXQYR₂t₆yl₂β₂d−γxyt₆−γε₆₂β₂NE−βEly₂R{₂βs−t−z₂dE{γlüπEk₂llsbE|γwüπdE{γl−dR{tüt₂EüβdE
xlüt−βuαRnπ₂₂Ex₆γtγvγltü−⁴sSEWVUUUWZ 21

275 m₃₃₂⁴tEγ₃Et₆₂Eγπ−₂βtüt−γβEγ₃Esul₃γβüt₂dE₄πüε₆₂β₂Eγx−d₂EM{oNEγβEt₆₂E₄üsRbüππ−₂πEεπγε₂πt−₂sEüβdE
επγtγβE⁴γβdu⁴t−v−tyEγ₃EüE{oTvü₃−γβE⁴γαεγs−t₂Eα₂αbπüβ₂SE2021QE[WZQEVVaVY[ 5

274 müs−lyExπγ⁴₂ssübl₂QEp−₄₆lyE|πüβsεüπ₂βtEüβdEkγβdu⁴t−β₄E|₆−γlRnuβ⁴t−γβül−z₂dEz₂du⁴₂dEoπüε₆₂β₂E
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273 iEbπ−₂₃Eπ₂v−₂wEγ₃Et₆₂E₄πüε₆₂β₂Eγx−d₂Rbüs₂dEεγlyα₂πEβüβγ⁴γαεγs−t₂E⁴γüt−β₄sbEεπ₂εüπüt−γβQE
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272 xπγ₄π₂ssE−βEαγd−₃−⁴üt−γβsEγ₃EXlE₄πüε₆₂β₂Rbüs₂dEüdsγπb₂βtsE₃γπE₂βv−πγβα₂βtülEüεεl−⁴üt−γβsSE2021QE
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270 küπbγβü⁴₂γusEüβdExγlyα₂πEuüt₂π−ülsE₃γπEt−â��{Ejütt₂π−₂sEw−t₆EüβEmαε₆üs−sEγβEnl₂x−bl₂El₂v−⁴₂sSE2021QE
WQEWUUUUa[ 2

269 nuβ⁴t−γβül−züt−γβEγ₃E₄πüε₆₂β₂Rbüs₂dEαüt₂π−ülsbEm₃₃₂⁴t−v₂Eüεεπγü⁴₆E₃γπE₂β₆üβ⁴₂α₂βtEγ₃Etπ−bγlγ₄−⁴ülE
ε₂π₃γπαüβ⁴₂EüsElubπ−⁴üβtEüdd−t−v₂sSE2021QEVVZQEVU_XZ] 7

268 qαεπγv−β₄Etπ−bγlγ₄−⁴ülEε₂π₃γπαüβ⁴₂Eγ₃E₂εγxyE⁴γαεγs−t₂EbyEπ₂−β₃γπ⁴−β₄Ew−t₆E
εγly₂t₆₂πüα−β₂R₃uβ⁴t−γβül−z₂dE₄πüε₆₂β₂Eγx−d₂SE2021QEVWQEVZV[RVZWa 4

267
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8
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l−κu−dR₃uβ⁴t−γβül−z₂dE₄πüε₆₂β₂Eβüβγs₆₂₂tsSE₂WVUUUZU

265 nluγπ₂s⁴₂β⁴₂E{tudyEγ₃Ez−bγ₃lüv−βEqβt₂πü⁴t−γβsEw−t₆Eoπüε₆₂β₂El−sε₂πs₂dE−βEj−γü⁴t−v₂E|üββ−⁴Ei⁴−dSE
2021QEWWQE 1

264 nlγw₂πRl−fi₂Eku{T₄πüε₆₂β₂Eγx−d₂Ew−t₆Eε₆γtγt₆₂παülEüβdE₂β₆üβ⁴₂dEε₆γtγ⁴ütülyt−⁴E₂₃₃₂⁴tE₃γπEπüε−dE
bü⁴t₂π−üRfi−ll−β₄Eus−β₄Ev−s−bl₂El−₄₆tSEV 20

263 nluγπγα₂tπ−⁴Eiεtüs₂βsγπE₃γπEl₂t₂πα−βüt−γβEγ₃Ems⁴₆₂π−⁴₆−üE⁴γl−EwVZ]bp]EbyEnzm|Em₃₃₂⁴tEb₂tw₂₂βE
iα−βüt₂dEküπbγβEyuüβtuαElγtsEüβdEoπüε₆₂β₂Ewx−d₂SE2021QEX]QE_XXR_X_ 1

262 v₂wE⁴γβstπu⁴t−γβEγ₃E₂l₂⁴tπγβEt₆₂παülE⁴γβdu⁴t−v₂Eπγut₂E₃γπE₆−₄₆R₂₃₃−⁴−₂βtE₆₂ütEd−ss−εüt−γβEγ₃E
₄πüε₆₂β₂TkuE⁴γαεγs−t₂SE2021QEV]]QEVU]RVVY 4
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261 iEπ₂v−₂wEγβEsuεπüαγl₂⁴ul₂sTβüβγ⁴γαεγs−t₂sEbüs₂dEγβE⁴üπbγβ−⁴Eεπ₂⁴uπsγπsEüβdE
d−₂l₂⁴tπ−⁴T⁴γβdu⁴t−v₂Eεγlyα₂πsEüβdEt₆₂−πEüεεl−⁴üt−γβsSE2021QEW[aQEVVZV_V 2

260 pybπ−dsE⁴üπbγβEκuüβtuαEdγtsEüsEβ₂wEβüβγ₃lu−dsE₃γπE₆₂ütEtπüβs₃₂πE₂β₆üβ⁴₂α₂βtE−βEw₂tE⁴γγl−β₄E
tγw₂πsSEV 2
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258 {tπγβ₄Ey₂tEtγu₄₆E₄πüε₆₂β₂T₄πüε₆₂β₂Eγx−d₂E₆ybπ−dE₃−lαsSE2021QEV]aQEY[aRY][ 3
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254 z₂⁴₂βtEüdvüβ⁴₂sE−βE₄πüε₆₂β₂Rbüs₂dE₃−lαsE₃γπE₂l₂⁴tπγαü₄β₂t−⁴E−βt₂π₃₂π₂β⁴₂Es₆−₂ld−β₄bEz₂v−₂wEüβdE
₃utuπ₂Eεπγsε₂⁴tsSE2021QEV_UQEV[XRV_Y 32

253 oπüε₆₂β₂Eγx−d₂Rs−lv₂πT⁴γttγβE₃−b₂πE₃übπ−⁴Ew−t₆Eüβt−Rbü⁴t₂π−ülEüβdEüβt−R}VEεπγε₂πt−₂sE₃γπEw₂üπübl₂E
₄üsEs₂βsγπsSE2021QEVZQEYU[RYVZ 1

252 uγl₂⁴ulüπlyE₂β₄−β₂₂π₂dE₄πüε₆₂β₂Eγx−d₂Eüβ⁴₆γπ₂dEα₂tülEγπ₄üβ−⁴Eüss₂αblybEiβEü⁴t−v₂Es−t₂E₂⁴γβγα−⁴E
b−R₃uβ⁴t−γβülE₂l₂⁴tπγ⁴ütülystSE2021QEWaQEVUUW[a 1

251 pγstRou₂stEk₆₂α−stπyE|π−₄₄₂π₂dEl−₃₃₂π₂βt−ülEp₂tüEk₂llEj₂₆üv−γπEjüs₂dEγβEx−llüπ—Z]üπ₂β₂Ruγd−₃−₂dE
oπüε₆₂β₂Ewx−d₂E{uπ₃ü⁴₂sSSE2021QEYQE[aZYR[a[V

250 l₂v₂lγεα₂βtEüβdEk₆üll₂β₄₂sEγ₃E|₆₂παülEqβt₂π₃ü⁴₂Euüt₂π−ülsbEiEz₂v−₂wSEWVUUYW_ 3

249 xπ₂εüπüt−γβEüβdE₂l₂⁴tπγ⁴₆₂α−⁴ülEü⁴t−v−tyEγ₃Eεlüt−βuαE⁴ütülystRsuεεγπt₂dE₄πüε₆₂β₂EüβdEn₂Rbüs₂dE
α₂tülRγπ₄üβ−⁴E₃πüα₂wγπfiE⁴γαεγs−t₂E₂l₂⁴tπγd₂sE₃γπE₃u₂lE⁴₂llsSE2021QEVUZQEWZaRWZa 0

248 nγ⁴us−β₄E₂₃₃₂⁴tsEγ₃Ebüll−st−⁴Etπüβsv₂πs₂Rκuüβt−z₂dE₂x⁴−tγβsE−βEα₂tülEβüβγ₃−lαsSE2021QEWYWQEV[]W_X

247 }βd₂πstüβd−β₄Et₆₂EεpEd₂ε₂βd₂βtE₃luγπ₂s⁴₂β⁴₂EüβdEdγxγπub−⁴−βEπ₂l₂üs₂E₃πγαE₄πüε₆₂β₂Eγx−d₂E
₃uβ⁴t−γβül−z₂dE⁴−tπ−⁴Eü⁴−dEd₂βdπ−α₂πEüsEüE₆−₄₆lyE₂₃₃−⁴−₂βtEdπu₄Ed₂l−v₂πyEsyst₂αSE2021QEW_QEVUWZaX 5

246 {₆üε₂Ru₂αγπyEüβdEiβ−sγtπγε−⁴EküπbγβEi₂πγ₄₂lE₃πγαEj−γαüssEüβdEoπüε₆₂β₂Ewx−d₂SE2021QEW[QE 2

245 iβEultπüs₂βs−t−v₂E₆−₄₆Rε₂π₃γπαüβ⁴₂Ebü−⁴ül−βEs₂βsγπEbüs₂dEγβEkXvYR{’kv|sTπ₂du⁴₂dE₄πüε₆₂β₂E
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244 {yβt₆₂s−sEγ₃Evüβγ⁴πystüll−β₂Ez₂du⁴₂dEoπüε₆₂β₂Ewx−d₂EyuüβtuαElγtsSEWVZUUX[ 0
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243 k₆−πülEs₂εüπüt−γβEγ₃E˛†R⁴y⁴lγd₂xtπ−βEαγd−₃−₂dE₄πüε₆₂β₂Eγx−d₂Eα₂αbπüβ₂sEw−t₆EüE⁴γαεl₂t₂E
₂βüβt−γs₂εüπüt−γβEε₂π₃γπαüβ⁴₂SE2021QE[XYQEVVaXZU 10

242
wv₂πγx−d−z₂dEεγlyMXQYR₂t₆yl₂β₂d−γxyt₆−γε₆₂β₂NR₄γldEβüβγεüπt−⁴l₂sR₄πüε₆₂β₂Rαγd−₃−₂dE₂l₂⁴tπγd₂E
₃γπEt₆₂Es−αultüβ₂γusEd₂t₂⁴t−γβEγ₃Edγεüα−β₂EüβdEuπ−⁴Eü⁴−dE−βEt₆₂Eεπ₂s₂β⁴₂Eγ₃Eüs⁴γπb−⁴Eü⁴−dSSE2021QE
VVQE[aaR]U_

1

241 |₆₂El−₃₃₂π₂β⁴₂sEγ₃Eoπüε₆₂β₂Ewx−d₂Exπγdu⁴tsEuüd₂E₃πγαE|₆π₂₂Es−βdsEγ₃Enlüfi₂Eoπüε₆−t₂sSEACSg
OmegaQE2021QE[QEWZaa[RW[UUX 3.9

240 nü⁴−l₂EüβdEtüπ₄₂Rs⁴ül₂E{yβt₆₂s−sEγ₃Eoπüε₆₂β₂EyuüβtuαElγtsEnuβ⁴t−γβül−z₂dEw−t₆Euγπε₆γl−β₂E₃γπE
{₂l₂⁴t−v₂E|üπ₄₂t−β₄EüβdEqαü₄−β₄Eγ₃Etysγsγα₂SEWVZUVVX

239 xlüst−⁴−züt−γβEstπ₂t⁴₆−β₄Estπüt₂₄yEtγwüπdsE₆−₄₆Estπ₂β₄t₆Eβü⁴π₂Rl−fi₂E₄πüε₆₂β₂Rbüs₂dE⁴γαεγs−t₂sSE
2021QEW]QEVUU_VZ 3

238 z₂⁴₂βtEüdvüβ⁴₂sEγ₃Eβüβγ₃lu−dsE−βEα−⁴πγTβüβγEs⁴ül₂E₂β₂π₄yEtπüβsεγπtüt−γβSE2021QEVYaQEVVVXY[ 7

237 p−₄₆Rε₂π₃γπαüβ⁴₂QEαult−R₃uβ⁴t−γβülEüβdEw₂llRd−sε₂πs₂dE₄πüε₆₂β₂T₂εγxyEβüβγ⁴γαεγs−t₂sEv−üE
−βt₂πβülEüβt−εlüst−⁴−züt−γβEüβdEˇ�Rˇ�nE−βt₂πü⁴t−γβsSE2021QEWVZQEVUaUU_ 5

236 ml₂⁴tπγβEstπu⁴tuπ₂EüβdEπ₂ü⁴t−γβEεüt₆wüyEπ₂₄ulüt−γβEγβEεγπγusE⁴γbültRdγε₂dEk₂wWT₄πüε₆₂β₂E
ü₂πγ₄₂lbEiE₃π₂₂Rstüβd−β₄E⁴üt₆γd₂E₃γπE₃l₂x−bl₂EüβdEüdvüβ⁴₂dEt−RkwWEbütt₂π−₂sSE2021QEYWQEY_YRYaW 8

235 |₆π₂₂Rd−α₂βs−γβülEεγπγusEπ₂du⁴₂dE₄πüε₆₂β₂Eγx−d₂T₆ydπγxyüεüt−t₂Eα₂αbπüβ₂E₃γπE₄u−d₂dEbγβ₂E
π₂₄₂β₂πüt−γβSE2021QEWU_QEVVWVUW 2

234 j−γα−α₂t−⁴Ed₂s−₄βEγ₃E₄πüε₆d−yβ₂Esuεεγπt₂dE₆₂α−βE₃γπE₂β₆üβ⁴₂dEε₂πγx−düs₂Rl−fi₂Eü⁴t−v−tySE2022QE[U]QEY]URY]_ 9

233 iβE₂₃₃−⁴−₂βtE₂l₂⁴tπγstüt−⁴Es₂l₃Rüss₂αblyEγ₃Eπ₂du⁴₂dE₄πüε₆₂β₂Eγx−d₂Rj−wqTj−WwWkwXEεâ��βEjuβ⁴t−γβE
βüβγ⁴γαεγs−t₂sE₃γπE₂β₆üβ⁴₂dEv−s−bl₂Rl−₄₆tEε₆γtγ⁴ütülyt−⁴Eü⁴t−v−tySE2021QEVXWQEZ_VRZa] 3

232 nuβ⁴t−γβül−z₂dE₄πüε₆₂β₂Rbüs₂dEβüβγ⁴γαεγs−t₂sE₃γπEsαüπtEγεtγ₂l₂⁴tπγβ−⁴Eüεεl−⁴üt−γβsSE
NanotechnologygReviewsQE2021QEVUQE[UZR[XZ 6.3 7

231
nübπ−⁴üt−γβEüβdEd₂s−₄βEγ₃Eβ₂wEπ₂dγxEü⁴t−v₂Eüzuπ₂EiTXlE₄πüε₆₂β₂Eü₂πγ₄₂lEüβdE⁴γβdu⁴t−v₂EtπyεüβE
blu₂â��β−⁴fi₂lEuwnEβüβγs₆₂₂tEüππüyE₂l₂⁴tπγd₂sE₃γπEüβEüsyαα₂tπ−⁴Esuε₂π⁴üεütt₂πySEJournalgofg
MaterialsgChemistrygAQE

13 3

230 u₂t₆γdsEγ₃E₆₂xü₄γβülEbγπγβEβ−tπ−d₂E₂x₃γl−üt−γβEüβdE−tsE₃uβ⁴t−γβül−züt−γβbE⁴γvül₂βtEüβdE
βγβR⁴γvül₂βtEüεεπγü⁴₆₂sSSE2021QEVVQEXVW_YRXVXW] 2

229 uü₄β₂t−⁴üllyEz₂⁴y⁴lübl₂Eoπüε₆₂β₂Ewx−d₂El₂αuls−₃−₂πEidüεt−β₄E’−d₂EεpEkγβd−t−γβsEγβEl₂tü⁴₆α₂βtE
γ₃Ew−lE−βEt₆₂Ekπud₂Ew−lR−βR’üt₂πEmαuls−γβSE2021QEVXQE[]Y_R[]Z] 12

228 pwEs₂l₃Rεπγv−d−β₄Esyβ₂π₄−st−⁴E⁴₆₂αγdyβüα−⁴Tε₆γtγt₆₂παülEt₆₂πüεyEus−β₄E₄πüε₆₂β₂Eγx−d₂E
suεεγπt₂dEz₂πγEvül₂β⁴₂E−πγβEβüβγεüπt−⁴l₂sSSE2021QEVVQEW_a]XRW_a_] 1

227 z₂αüπfiübl₂Eiβt−bü⁴t₂π−ülEi⁴t−v−tyEγ₃Ez₂du⁴₂dEoπüε₆₂β₂Ewx−d₂Enuβ⁴t−γβül−z₂dEbyEkγεε₂πEqγβsSE
AdvancedgFunctionalgMaterialsQE2021QEXVQEWUU_UV_ 15.6 8

226 mx⁴−tüt−γβEd₂ε₂βd₂β⁴₂EüβdE−βd₂ε₂βd₂β⁴₂Eγ₃Eε₆γtγluα−β₂s⁴₂β⁴₂E−βE⁴üπbγβEdγtsEüβdE₄πüε₆₂β₂E
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225 {yβt₆₂s−sEüβdEk₆üπü⁴t₂π−züt−γβEγ₃Eoπüε₆₂β₂SE_ZRVXV 9

224 oπüε₆₂β₂E₃γπEmβ₂π₄yE{γlut−γβsEüβdE−tsExπ−βtübl₂Eiεεl−⁴üt−γβsSEVaVRWX[ 1

223 pydπγε₆γb−⁴E–βwEiβ⁴₆γπ₂dEoπüε₆₂β₂Evüβγ⁴γαεγs−t₂Ejüs₂dEjulfiEp₂tπγRruβ⁴t−γβE{γlüπEk₂llsEtγE
qαεπγv₂E{₆γπtEk−π⁴u−tEkuππ₂βtEl₂βs−tySEWYZRW]Z 1

222 oπüε₆₂β₂bE{yβt₆₂s−sQExπγε₂πt−₂sEüβdEiεεl−⁴üt−γβSEVXaRVaX 1

221 mβ₆üβ⁴₂dEγ−lTwüt₂πEs₂εüπüt−γβEv−üE₂l₂⁴tπγsεuβEεγlyMü⁴πylγβ−tπ−l₂R⁴γRv−βylEü⁴₂tüt₂NTs−β₄l₂RwüllE
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220 nuβ⁴t−γβül−züt−γβEγ₃Eoπüε₆₂β₂â��iEkπ−t−⁴ülEwv₂πv−₂wEγ₃E−tsEqαεπγv₂dEx₆ys−⁴ülQEk₆₂α−⁴ülEüβdE
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219 kv|Eiεεl−⁴üt−γβsE−βEu−⁴πγ₂l₂⁴tπγβ−⁴sQEâ��vüβγ₂l₂⁴tπγβ−⁴sQâ��EüβdEâ��vüβγb−γ₂l₂⁴tπγβ−⁴sâ��SE2018QE[ZR]W 1
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215 u−⁴πγwüv₂REüβdEkγβdu⁴t−v−tyRjüs₂dE|₂⁴₆βγlγ₄−₂sSE2018QE[ZZR[[a 1

214 kv|Eiεεl−⁴üt−γβsE−βE{₂βsγπsEüβdEi⁴tuütγπsSE2018QEZXR[U 2
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0

23 qβt₂π₃ü⁴₂Emβ₄−β₂₂π−β₄Emβübl₂sEp−₄₆Rx₂π₃γπαüβ⁴₂E{bEiβγd₂E₃γπE{γd−uαE{tγπü₄₂SE2023QEVXQEWZY 0

22
|₂πβüπyEβüβγ⁴γαεγs−t₂Rbüs₂dEsαüπtEs₂βsγπbEz₂du⁴₂dE₄πüε₆₂β₂Eγx−d₂Tεγlydγεüα−β₂Tülüβ−β₂E
βüβγ⁴γαεγs−t₂E₃γπEs−αultüβ₂γusE₂l₂⁴tπγ⁴₆₂α−⁴ülEd₂t₂⁴t−γβEγ₃EkdWPQExbWPQEn₂WPQEüβdEkuWPE−γβsSE
2023QEVVZXV]

1

21 nuβ⁴t−γβül−z₂dE⁴üπbγβEβüβγαüt₂π−ülsbEnübπ−⁴üt−γβQEεπγε₂πt−₂sEüβdEεγt₂βt−ülEüεεl−⁴üt−γβsSE2023QEVaRZX 0

20 xâ��vEp₂t₂πγjuβ⁴t−γβE{yst₂αEmuRlγε₂dE–βwhowE₃γπEx₆γtγ⁴ütülyt−⁴E’üt₂πE{εl−tt−β₄SEWWUUVU[ 0

19 xπ₂εüπüt−γβEüβdE⁴₆üπü⁴t₂π−züt−γβEγ₃Elüs₂πR−βdu⁴₂dE₄πüε₆₂β₂Ed₂π−v₂dE₃πγαEεγly−α−d₂E₃γπE
dy₂Rs₂βs−t−z₂dEsγlüπE⁴₂llEüεεl−⁴üt−γβsSEVR_ 0

18 {yβt₆₂s−sEüβdEüεεl−⁴üt−γβsEγ₃E⁴üπbγβRεγlyα₂πE⁴γαεγs−t₂sEüβdEβüβγ⁴γαεγs−t₂E₃uβ⁴t−γβülEαüt₂π−ülsSE
2023QE]VRVUZ 0

17 k₆lγπüαbu⁴−lRtγüd₂dEoπüε₆₂β₂Rwx−d₂Rjüs₂dEvüβγRV₂s−⁴l₂sE₃γπEküβ⁴₂πE|₆₂πüεySE2023QEVZQE[Ya 0

16 m₃₃₂⁴tEγ₃E₃uβ⁴t−γβül−z₂dE₄πüε₆₂β₂Eüdd−t−γβEγβEα₂⁴₆üβ−⁴ülEüβdEt₆₂παülEεπγε₂πt−₂sEγ₃E₆−₄₆Ed₂βs−tyE
εγly₂t₆yl₂β₂SE2023QEYXQEXYXRXZX 0

15 iEtwγRd−α₂βs−γβülEβüβγ⁴₆üββ₂lE₃ü⁴−l−tüt₂sE−γβ−⁴E⁴γβdu⁴t−v−tyEγ₃EüEd₂₂εE₂ut₂⁴t−⁴Esγlv₂βtE₃γπEüβE
₂₃₃−⁴−₂βtEsuε₂π⁴üεü⁴−tγπSE2023QEXYQEVUVW_Z 0

14 qγβ−⁴Ebπ−d₄−β₄Estπ₂β₄t₆₂β₂dEu“₂β₂TowEβüβγ⁴γαεγs−t₂E₃−lαsEw−t₆E₂xtπüγπd−βüπyEα₂⁴₆üβ−⁴ülEüβdE
tπ−bγlγ₄−⁴ülEεπγε₂πt−₂sSE2023QE[WZQEVZ]V_V 0

13 qαεπγv₂α₂βtEγ₃Et₆₂Eε₂π₃γπαüβ⁴₂Eγ₃Edy₂Rs₂βs−t−z₂dEsγlüπE⁴₂llsE₂αεlγy−β₄Ev−⁴fi₂lxüllüd−uαE
üllγyRπ₂du⁴₂dE₄πüε₆₂β₂Eγx−d₂E⁴γuβt₂πE₂l₂⁴tπγd₂bEqβ₃lu₂β⁴₂Eγ₃Eεüllüd−uαE⁴γβt₂βtSE2023QEW][QEV]U[Z_ 0

12 |₆₂Et₆₂παülEstüb−l−tyEγ₃E⁴üπbγβEαüt₂π−ülsE−βEt₆₂Eü−πbEyuüβt−tüt−v₂Estπu⁴tuπülE−βv₂st−₄üt−γβEγ₃Et₆₂παülE
stüb−l−tyEγ₃E⁴üπbγβEαüt₂π−ülsE−βEü−πSE2023QEWU[QEWVVRWWZ 0

11 {εγβtüβ₂γusQEs⁴ülübl₂QEüβdEs₂l₃Rs−α−lüπEsuε₂π₆ydπγε₆γb−⁴E⁴γüt−β₄sE₃γπEüllRw₂üt₆₂πEd₂−⁴−β₄SE 0

10 xπ₂εüπüt−γβEγ₃Estπ₂t⁴₆übl₂EüβdEεγπγusE₄πüε₆₂β₂Eεüε₂πEv−üE₃uβ⁴t−γβül−z₂dEw−t₆Ed−γlEγl−₄γα₂πSE2023QE
XYQE 0
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9 oπüε₆₂β₂EκuüβtuαEdγtsEüεεl−⁴üt−γβE−βEbü⁴t₂π−ülEüβdEv−πülEεüt₆γ₄₂βEd−s−β₃₂⁴t−γβSE2023QEY]R[Z 0

8 z₂du⁴₂dEoπüε₆₂β₂Ewx−d₂Rxγlydγεüα−β₂RoγldEvüβγεüπt−⁴l₂sbEiE|₂πβüπyEvüβγ⁴γαεγs−t₂Rjüs₂dE
ml₂⁴tπγ⁴₆₂α−⁴ülEo₂βγs₂βsγπE₃γπEzüε−dEüβdEmüπlyEuy⁴γbü⁴t₂π−uαEtub₂π⁴ulγs−sEl₂t₂⁴t−γβSE2023QEVXQEXYW 0

7 kγβt₂αεγπüπyEuεdüt₂sEγβEb−γπ₂α₂d−üt−γβEüεεl−⁴üt−γβsEγ₃E₄πüε₆₂β₂EüβdE−tsE⁴γαεγs−t₂sSE2023QEXUQEY__ZYRY__[]0

6 p−₄₆lyE{₂βs−t−v₂E|πüβs−stγπE{₂βsγπE₃γπEj−γ⁴₆₂α−⁴ülE{₂βs−β₄EüβdEp₂ült₆Euγβ−tγπ−β₄Eiεεl−⁴üt−γβsbEiE
z₂v−₂wSE2023QEWXQE_UW_R_UYV 0

5 vγv₂lEoπüε₆₂β₂Ewx−d₂T–−β⁴Ex₆t₆ülγ⁴yüβ−β₂Ekγαεγs−t₂sEj₂üπ−β₄EXRk₆lγπγRYRnluγπγε₆₂βγxybE
xγt₂βt−ülE}sü₄₂E₃γπE{γβγTx₆γtγ⁴₆₂α−⁴ülEiεεl−⁴üt−γβsSE2023QE_QE 0

4 züt−γβülEüβdEfi₂yEstπüt₂₄−₂sEtγwüπdE₂β₆üβ⁴−β₄Et₆₂Eε₂π₃γπαüβ⁴₂Eγ₃E₄πüε₆₂β₂Ts−l−⁴γβEsγlüπE⁴₂llsSE 0

3 z₂du⁴₂dE₄πüε₆₂β₂Eγx−d₂E⁴γαεγs−t₂Ev−X{WEα−⁴πγsε₆₂π₂sE₄πγwβEd−π₂⁴tlyEγβEβ−⁴fi₂lE₃γüαEüsEüβE
₂₃₃−⁴−₂βtE₂l₂⁴tπγ⁴ütülystE₃γπEwmzSE2023QE 0

2 u−⁴πγ₃lu−d−⁴Riss−st₂dE{₂l₃Riss₂αblyEγ₃EWlEvüβγs₆₂₂tsEtγwüπdE−βEs−tuEo₂β₂πüt−γβEγ₃EzγbustE
vüβγ₃−b₂πEn−lαSE 0

1 |₆₂Eεγt₂βt−ülEγ₃E₃uβ⁴t−γβül−z₂dE₄πüε₆₂β₂Rbüs₂dE⁴γαεγs−t₂sE₃γπEπ₂αγv−β₄E₆₂üvyEα₂tülsEüβdEγπ₄üβ−⁴E
εγllutüβtsSE2023QEZXQEVUX_Ua 0
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