
OT3bIB
Ha aBropeQepar Alrccepraquu Enonxo pomaHa BzxropoBlrqa

<<@ulnxo-xlrMl{qecKrre xapaKTepucrnK}r rpaHcSop*raqu[ clnproB B
yrJreBoAopoAbr Ha noBepxnocrrr qeonrra H-ZSM-S>,

rlpeAcraBnenHufi Ha concKaHlae yuenofi creneHu KaHAr4Aara xHMr4qecKrax HayK
no cnerluaJrbHocrlr L.4.4 - @pr:uqecKafl xnMr4fl

Pa6ora Epoaro Pouasa Buxroporuua fiocBf,rr{eHa saxuofi u amyanrHofi
npo6nenae Hcrronb3oBaHllfl eoso6noerrfleMoro cbrpbff, B qacrHocrr{, cilnpto", !6rpo",
anbAerHAoB u' KeroHoB B KaqecrBe ricxoAubrx coeguHenufi Arrfl nonyqeggq
yr/reBoAopoAoB.

Teua rccneAoBaHl4fl aBropoM nu6paHa He cnyuafiHo. flo4o6Hue rpoqeccbr
nonyrll4nH IIrHpoKoe pacnpocrpaHeHrre ra py6exoM, B qacrHocru s Kurae. Hau6onee
nepcneKTHBHbIMH TexHo/Iorl4qecKHMH perxeHr{ffMr4 rpancSopMar{Hff cnnproB c
flonyqeHueM HenpeAerlbHblx u7 apoMarHqecKHx yrireBoAopoAoB, npeAcraBrrflIorcf
MeroAbI, ocHoBaHHbIe Ha Hcno.[b3oBaHr,ru qeonuroe. B gToM cnyqae B KaqecrBe
HCXoAHoro cblpbfl MoxHo Hcno/rb3oBarb KaMeHHufi yro[, 6ypufi yro.nb, crraHr{br,
Top0 I4 qepe3 craAHLI raau$ura\uvr u nonyqeHur MeraHona [onyqarb rrpeAe"nbHbre,
HenpeAenbHble H apoMaruqecKue yureBoAopoAbr. O4Haro, HecMorpfl Ha yclexr4 B

Aanuofi o6nacru, Bonpocbl, Kacarllquecf, pacKpbrrr{fl rrpurrllH yBenr4qeHr4f, BbrxoAa i4
ce"[eKTuBHocrlr [poqecca no I{eJIeBbIM [poAyKTaM, rpe6yror rqanrnefiurero u3yqeHr4fi,
rro9ToMy I4CC/IeAOBaHHfl TepMOAHHaMrrqecKHX, MoneKynflpHo-KprHerraqecKHX U
a4cop6quoHHblx oco6ennocrefi rpoqecca ocrarorcr aKTyanbHhrM KaK c
Teoperl4rlecxofi, TaK I{ npaKTurlecrofi TorreK 3peHprr.

I{enr pa6otu aBrop Sopnlynupyer KaK <<I4ccnedosaHue Quzuxo-xumuqecKux xaparcmepucmuK Kamaflumuqecxoil mpaucQopMot4uu
pasnwrHwx cnupmoa c qenbn nonyueHun yenesodopodoa Ha noeepxqocmu
qeonuma H-ZSM'|>. Ans Aocrlrll(eHul rrocraBneHsofi qenlr orrepqeH Kpyr
ocHoBHbrx 3aAaq pa6oru, Korophre yc[errrHo pe[reHhr.

o6texrnBHocrb [onyuenHofi anroporra uHSopMar{r4u, a raKx(e AocroBepHocrb
cAe/IaHHbIx o6o6qenufi rr BbIBoAos o6ecneqeHa Hcnoltb3oBaHraeM rrrrdpoKo cneKTpa
coBpeMeHHbIX MeTOAOM HCCIIeAOBaIf.VTfl TaKr4X KaK: HH3KOTeMnepaTypHag
agcop6qnx a3ora 14 xeMocop6qwn aMMHaKa, aHaJrrd3 cocTaBa npoAyKToB
nPoBoAHnH c HcnoJrb3oBaHHeM la3oxpoMarorpa$uqecKax u Macc-
cneKTpoMerpHqecKHx MeroAoB, aKTHBHOCTI O6paaqoe Kara/ra3aropa H-ZSM-S
Anfl peaKqHH KOHBepTaI{HH CnHproB npoBOAHnaCb Ha cneqHanLHo
paspa6oraHnofi ycraHoBKe, no3Bonxrcrqefi BapbnpoBarb ycnoBuf, npoBegeHgfl
peaKI{PIH, paBHoBecHbIe KoHl{eHTpaqrafi pearupyrorr{Hx Berr{ecrB B xoAe
u:yuaeuofi peaKI{HH paccuur'uBa/Iu c HCnoJrb3oBaHHeM MeroAa lleeen6epra-
MapxnapAra H nporpaMMHoro o6ecneqeHas Matlab n coMSoL.

Oco6o cleAyef [oAuepKHyrb, qro o nolrHore Lr rny6uue npopa6orru
nocraB"neHHblx 3aAarr cBlaAerenbcrByer BHyrrrlrrelrnufi o6reu rzlrnrocrpar{HoHHoro
Marepl4ana - 93 pHcyHKa, SaxronorurlecKr4e AaHHbre npriBeAeHH e 30 ra6nnqax.
o6rqrafi o6teu pa6oru LI3/Iox(eH na 161- c., crrHCoK nnTeparypbr npeAcraBnenu 150
CCbIIIKAM}I.

Pa6ora llpolufia cepbe3Hyrc anpo6aqum - Ponaan Bur<ropoBuqeM 6ponro c
coaBropalar ony6JIHKoBaHo 16 ctalefi, B roM rrucJre 9 ny6nuxaqrafi 

" "rir"""r,BxoAsrI{HX B cnHcot< BAK LI npHpaBHeHHbIX K HHM, 3 reszca AoKnaAos u 4



pa6orbr B npoqux u3+afluflx.
PaccuarprrBaeMar pa6ora BbrnorrHeHa rpu QraHaucoeofi rroAAeprme

Poccuficroro SoH4a Qyn4arvreHra/rbHbrx HccneAoeaur.{fi (npoerr Ne 19-38-90050) ra

Cosera ro rpaHraM flperu4enra Poccnficrofi @e4epaquu (4oroeop Ns MA-
903.2021.4), uro, HecoMHeHHo, rroArrepKraBaer ee cBoeBpeMeHHocrb, aKTyaJrbHocrb,
Teop eTr{rr ecKyro r{ npaKTr4qecKyro 3H aqHM o cTb

Brrnonnesnrtfi o6reu aKcnepr{MeHTa vr cAenaHHbre o6o6rqeH}rs rro3Bo"[sror
roBopuTb o HaAex(nou o6ocHoBanrrr{ cnoco6a noflyqeHr4s r{eonrara H-ZSM-S gnn
rSSerrunHoro ocyulecrBrenvfl. npoqeccoB rpancQopMar{r4r{ crLrproB B /rerKue
yrJIeBoAopoAbI apoMaruqecKoro pffAa. K noroxrrelrHofi or{euKe pa6oru cneAyer
orHecrlr ruuporufi AHana3oH BapbHpyeMhrx napaMerpoB npu H3yq elFlvu KraHerr,rKlr
I43yqaeMblx peaKllufi rpauc$opMal{uu cfl]rproB, nepeqeHb H r[rcJreHHbre 3HaqeHr4t
Koropbrx e norHofi Mepe [pr4BeAeHbr B BbrBoAax K pa6ore.

flporerqenurre repMoAHHaMHqecKr4e pacrrerbr paBHoBecHbrx cocraBoB
yrnepoAHofi Sparqull no3BonffK)T BbIAenI4rb onrrrMa.rrbnufi 4uana3on reMfleparyp,
o6ecueqHnaroqrafi Aocrlax(eHlae MaKcnMaJrbHoro Ko/rnqecrBa nerrofi Sparquu
apoMaruqecKHx yrneBo4opoAoB (6enron, To/ryor, Kcnrro.[br, 4urrun6eH3o.r,
3aMerr{eHuue (arur-, npo[r4n-, 6yrun-) 6enronu).

B o6nacrn o6teusofi nnornocru 3anorrHeHlrff KaHiuroB qeoilHTa ycraHoBneHbr ABe
o6nacru c o6reunofi nnorHocrbro 3anoJrHeHprs KaHilroB qeoJrnTa go 5o/o u go !5o/o.

YcraHoeneHo, rITo o6pa6orra qeoJrrrra lrlefioqbro NaOH [puBoAr.rr K yMeHbrueHu]o
nnouIaAI,I noBepxHocrH MllKpollop c 300 4o 200 m'/r, a raKx(e yMeHbrueH]rro ux MraHbr co
L60 Hvt go 40 HM, a npl{ yBeru.{qeH}rr{ KoHr{eHTparryM u{enoqu Ao 6 M, cooruorueHrre
cHJIbHbIX u cna6ux 6pencre4oBcKnx aKTr4BHhrx r{eHrpoB Bo3pacraer c 2.1-00 po 2.L25, a
nocneflyrou{ee yBerufrrleHHe KoHI{eHTpaI{HH Il{erlorlu Ao 1" M npueoAuT K yMeHbrxeHgro
coorHorueHr{fl Ao 2.L15.

IloxaeaHo, rITo cKopocrb rpancQopMar{uu cwrproB }r ceJreKTHBHocrb o6paronauun
Qpaxqnu JIerKHx apoMarl/rtlecKl4x coeAuHeHnfi ynennunBaercr B pflAy MeraHo.n, 3Tauorr,
Il3onporlaHon u 6yranon u Aocrlaraer Ats, MaKcuMaJrbHbrx eHaqeHufi, [oBbrrrreHr4e
napql4a/Ibnoro AaBJIeHHfl cnupra raKlKe cnoco6crnyer rpauc$oprraaqnu cnraproB, xorff rrpu
3TOM CHPDKaeTCfl Ce"neKTI{BHOCTb npoqecca no orHorrreHr,to K "nerKr4M yrrreBoAopoAaM.

3xcnepuueHTarlbHo o6ocnoeaHrt onrl,IMiurbnhre 3HarreHnfl IIo cKopocru rroAaqr.r
cnl{proB, a raKx(e qprcJly atKTHBHbrx rIeHTpoB r,r Arrr4He nop B r{eonr4Te H-ZSM-S gns
AocrI/DKeHHfl MaKcLrMa"nrHoft ceneKTlaBnocrrr no noKa3are/fio rpanc$opMar+,ru cntapttoB.

Cgenanurte B pa6ore reoperrrlrecKr{e o6o6qeHrar He npornBopeqar
o6[lenpHHsrblM {arravr I4 pe3ynbraraM Apyrnx aBTopoB, pa6orarorqprx B 4anuofio6nacru HayqHblx I4HTepecoB. BunonHeHHoe Bporxo P.B. r4ccneAoBaHlre
coorBercrByer nacnopry 3affBIlffeMofi cnequa.nbHocru L.4.4. - QusnuecKaff xr{Mgfl B
orHorrreHuu n.2 u n.1.,2.

flpu ureHI{H reKcra aarope$epara Bo3HHKaer Borrpoc H HeKoropbre 3aMerraH}rfl.

Bonpocur:

L. Bepoxrno, cAe.naHa orulr6ra npu SopvrynupoBKe BbrBoAa 3, crp.17 B qacrr4
(.....npu yBenl{rreuuu KoHI{eHTpar{ur4 u{enoqr4 Ao 6 M, coorHorueHge
cHrIbHbIX ra cnabrtx 6peHcre4oBcKrrx aKTHBHbrx r{eHTpoB Bo3pacraer c 2.100
Ao 2.125, a nocneAyroqee (Aonxno 6urr yMeHbruenue?)
KoHr{eHTpar{r,ru rr{enoqr4 4o 1M .....>. \

2. B 3aKnroqeHr.ru pa6orrr orcyrcrByer raH$opnaaqnx o nepcneKTHBaX
pa38rrrlrff esr6panHofi TeMarr{KH HccJregoBanufi. Karue Borlpocbr, rro




