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U3YYEHHUE KATAJHUTHUYECKOIO PA3JIO)KEHHA
NMEPOKCOOHPOCPATA KAJINA HOHAMH CEPEBPA (1)
METOAOM KOHKYPHUPYIOIUX PEAKIHH

B. A. Jlynenok-Bypmakuna, C. K. Py6anuk, B. b. Emennanos,
I. I'. Jleauna, A. I'. MupomHuyeHKo

MeTo0M KOHKYDHPYIOILHX peakKLui#l HaMu ObLIO JOKa3aHO, 4TO NPH KarTa-
JHTHYECKOM Das3JOXKeHHH NepOKcoaucy/bdaTa Kajausa HoHamu cepe6pa (I)
B MepBOfl CTajuH peakuuu o6pasyloTcs pajukaJ-HOHH cyabdara [1]. ITpen-
CTAaBJISAJIO HHTEpeC HCIOJb30BATh 3TOT METOA AJs OOHApyXKeHHs (HocdaTHHX
paAuKaj-HOHOB B HNPOMEXYTOYHBIX CTaJHAX peaklH#, B YACTHOCTH IIpH
KaTaJUTHUECKOM pa3JioXKeHHH Ilepokconudocdara Kajausg HOHAMH Ce-
pe6pa (I).

B Hacrosime#r paGorte akuentopaMu (ochaTHBIX DaAMKaJ-HOHOB CJY-
KWW THMHH (2,4- THOKCH-5-MEeTH/INMHPHMHUINH), METaHOJ H 2-IPONaHOJ IIpH
pH3 u HIMA (n-HUTPO3OAMMETHJIAHHJINH), METAHOJ W 2-TIPONAHOJ IpH
pH 9. KuHetuky B3auMOJeHCTBHS NPOMEXYTOUHLIX paAMKaJOB C ABYMs HUX
aKIEeNnTOpaMHu, HaXOAAMUMUCA B CHCTEME, H3y4Yasu H3MEePEHHEM Ha CIEKTpPO-
¢dotomerpe MOM-202 KoHueHTpauuu THMHHA npu A=264 um u HIMA
npu A =440 nm.

KoHuenTpanuio BelllecTB, KOHKYDHDYIOIIHX 3a IpejnoJaraeMhbe ¢oc-
tdbatuble panukan-noHsl ¢ tuMuHOM (pH 3), H3MeHsaanm B npepenax 1,4X
X 10—4—9,8.10—* moap/n ans meranona u 1,2-10-5—4,7.10~-% moan/a pas
2-nponanosna, a ¢ HIMA (pH 9) —72.10~4—2,2-10-3 mosap/n ans Me-
rtanoaa u 2,3-10—4—7,4.10—* moJn/n nns 2-npomaHosia. PacTBOpmn CIHPTOB,
cepHofl KHCJOTH, TeTpaBopaTta HATpHs, HUTpaTa cepebpa B obJacTAX cBe-
Ta, NPU KOTOPHIX TPOBOAMJM H3MEDEHHs,, He INOIJOIAIOT KaK KaXkAbli B
OTHEJNbHOCTH, TAaK W NDH COBMecTHOM HpHcyTcTBHH. Hebosblioe mnorsomie-
HHE DPAcTBOPOB Nepokcoiudocdata Kajus YYUTHIBAJOCH IPH pacyeTax.

MeraHos ¥ 2-mpomaHoJ OUHINAJH lIeperoHKOH; mepokcoiudochar Ka-
Jus moaydaju aJaektpoansoM [2]; HIMA xBakiael NepeKpHCTaJ/JH30BBIBA-
Ju u3 adupa [3]; THMHH, CEpHYIO KHCJIOTY, TeTpabopaT HATpHs, HHTpAT
cepe6pa MapKu «X. u.» JONOJHHUTE/NLHOH OUHCTKe He NoJBeprany. Bce
pPacTBOPH T'OTOBHJH HA TPHIKAB AMCTHJJIMPOBAHHOH BOJE.

Ta6auna 1

OtHocuTENbHBIE M AGCOMOTHLIE KOHCTAHTBI CKOPOCTH peakiuuil
npeanoaaraemsix (ochaTHHX PaAHKaJ-HOHOB C THMMHOM H BTOPHIMH

axnenTopamu
k,-10—7, a.mome—1l. L
Bropo# axuentop kaffey B cucteme K,P,0,—| no nureparyp-
H,;S0,—AgNO, HbIM AAaHHBEIM [5]
Mertanon 0,095+0,022 0,912 1
2-Tlponanon 0,95140,192 9,13 14

OnbTH 1O H3YYCHHIO KHHETHKH B3aHMOJeHCTBHS NPOMEXYTOUHBIX NPO-
NYKTOB KaTaJHTHUECKOrO pasJjioxeHHs nepokcopudbocdarta Kanausg HOHAMH
cepebpa (I) npoBozmau caenywomum ofpasoMm. [Ipm KOMHaTHo# TeMmmepa-
Type rotoBusn 50 MJ pactBopa, comepxKaimero 4-10—° MoJb/1 THMHHA HJIH
2-10-5 moanfn HIMA, 4.10—3 moap/na nepokcogudpochara xaaumsa, 4X
X 10-5 Mouap/n HHTpaTa cepebpa, 1-10—2 MoJab/n cepHOH KHCJOTH HJIH
3:10~* monb/n TerpaGoparta HATpHs, a Takke H0OGABKy MeTaHoJa HIH 2-
nponanoJia. KOHTposbHbIE ONBITH MOKasanad, uto TuMudE 1 HIMA ycroiiuu-
Bbl B TeUEHHE OIBITA B IIOJYYeHHBHIX CMeCSiX IIPH KOMHATHOH TeMmeparype,
a rakxke npu 70° B orcyrcTBHe HHTpaTa cepebpa HiH nepokcoaudocdara
KaJusg B cucteMax. [IpHroTomJieHHBIe CMecH, cOnepKalllie THMHH, BHIEp-
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XKHBa/JH B TepMocrare npu 70° B TeueHHe 7 MHH, a CHCTEMBHI, cojepKallye
HIMA,— B tedenne 30 muH. [Tocsie TepMOCTATHPOBAHHsI PAaCTBOPH GBHICTPO
JOBOAMJH N0 KOMHATHOH TeMIepaType MNOTPYKEHHeM B OXJaJIuTeJbHYIO
cMecb. 3aTeM CNeKTPODOTOMETPHUYECKH ONpele/siii KOHUEHTPALHI0 THMHHA
wix HIMA (mepBoro axkientopa), KOTOpas yMeHbLIANAach B pPe3yJbTaTe
B3aHMOJEHCTBHA 3THX aKLENTOPOB C MpeAnoJaraeMuMu pocaTHbIMu pagH-
KaJa-noHaMd. Ha OCHOBaHHH NOJIYYEHHBIX NAHHBIX HAXOAHJH OTHOCHTEJbHBIE
KOHCTaHTBHl CKOPOCTH peakuuil NpexanosaraeMblx ¢ocdaTHBIX pajguKas-HO-
HOB CO CIIHPTaMH H TUMHHOM uau cnuptamu u HIMA., OrtHocuTesbHBIE
KOHCTAHTbl CKOPOCTH KOHKYpH-

Ta6nuawa 2 PYIOIIUX peakiui

OTtHocATeAbHBIE M AGCOMOTHEIE KOHCTAHTH

CKOpOCTH peakuu#i npeanoaaraemuix toctaTHbix o— k
panuxaanonos ¢ HIMA TuMuH + PO~ <> npoaykT
Bropoft £,-10—9, 27 ﬁz_
axatenTop ’ LN aomons—1.c—1 [5] u A+ PO; > NPOAYKT
hJ/IH
Mertanoa 0,00574-0,0018 1,75+0,55 o b
2Tlpomason  0,014240,0024  1,762-0,30 HIMA + PO; " —— npoayxt

n A4 POZ™ ka s IPOAYKT,

rie A — MeTaHoOJ WJH 2-TPONAHOJ, BHIYHCISIH, Kak ¥ B pabore [4]. Ot-
HOlIeHHe Ki/ky paccuuTHIBAJM MO MeTOJy HAaHMEHbIUIHX KBajpaToB Ha OBM
«MHP-1». .

OTHOCHTE/IbHBIE KOHCTAHTH CKOPOCTH peakUHi mpeamoJaraeMelx ¢oc-
(aTHRIX paJHKaJ-HOHOB C METAHOJOM H THMHHOM, ¢ 2-NPONAHOJOM H TH-
MHHOM H BEIYHCJIEHHBlE H3 HHX aGCOJIOTHBIE KOHCTAHTH CKODOCTH peakuUdi
¢ochaTHBHIX pagHKaJ-HOHOB C METAaHOJOM H 2-lpomnanosoMm (k) npusele-
Hbl B Taba. 1. Ilpu pacuere HMCnOJIb30BaJH 3HAU€HHe K, NPHBeleHHOEe B
pa6ore [5]:

1 —1

k =(9,6 &= 1,0) 107 x-M0Ib -C

P027+'mum-l

KOHCTaHTHl CKOPOCTH B3aMMOJAEHCTBHSI MEeTaHOJIa M 2-MPONaHoJa ¢ mpo-
MEXYTOUHBIMH IPOAYKTAMH peaKiHH HOHOB IepokcoiudocdaTta ¢ HOHAMH
cepebpa (I) 6aM3KM K 3HayeHUSM KOHCTAHT CKOPOCTH DPEaKUHH 3THX Be-
mecTe ¢ paaukasa-uoHamu POZ7[5]. D10 cBHAETEJIbCTBYeT O TOM, 4TO IPH

KaTaJHTHIECKOM pasJioXKeHHH mepokcoiudocdara Kaaus HoHaMu cepebpa
(1) npu pH 3 B mpoMexyTOuHBIX CTaIHfIX peakuuH obpasyiorcs docdart-
Hble PaJiKaJl-HOHHI

B rab6a. 2 npexactaBieHb OTHOCHTENbHHIE KOHCTAHTH CKOPOCTH peak-
UMl fpeanosaraeMuix (GocdaTHEX pajiHKaJd-HOHOB ¢ MeraHosoM n HIMA,
¢ 2-nponanosoM ¥ HIAMA u BHIYHCJIeHHBle H3 HHX a0COJIOTHble KOHCTAHTHI
CKOpPOCTH peakuu#t paaukan-uoHos PO~ ¢ HIMA (k) c HCnoab30oBaHHEM

BeJIMYHH Rg, IPHBEAEHHHIX B pabote [5]:

k 1

- f—1.107 - —1 1,
POZ™ 4 CHtsOF =1.1071-MOIB -C

1 -1

k =292,5.1071-M01~ -C .

Po§7+c.x-1.o

KoHCTaHTEl CKOpPOCTH k;, BHIUHCJIEHHBIE M3 JABYX HE3aBHCHMBIX CEepHH
OIBITOB C NPUMEHEHHEM B KauyecTBe BTOPHIX aKIENTOPOB MEeTaHosaa u 2-1po-
naHosa, GMH3KH. DTO JOKA3BIBAET, YTO IIPH KATAJHTHUECKOM PpAa3JiOXKEHHH
nepokconudocdara kaaus noHamu cepebpa (I) npu pH 9 B nmpomexyrouy-
HBEIX CTaAHAX peakuuu obpasyiorcsl pocdaTHble PAJHKAJ-HOHBHI

[TpoBeseHHHE HCCIENOBAaHHS I1OKA3LIBAIOT, YTO KAaTaJHTHYECKOe pas-
Joxenue nepokconudochara kanusg HoHaMu cepebpa (I) mpoxogur ¢
o6pasoBanueM pocdaTHHIX paIuKaJ-HOHOB B LIHPOKOM HHTepBase pH (3—9).
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BJIMSAHUE CTPOEHUA APOMATHYECKHUX YIJEBOXOPOJOB
HA X ME)XMOJIEKYJISPHOE B3AUMOJEWCTBHE
C PACTBOPHTEJIEM

B. T. I'pymak, A. M. Copokusckuii, C. T. 3eansuna

DKCTpakUus apoOMaTHYECKHX YTJIeBOXOPOIOB M3 HedTaHuX ¢dpakuuii N-me-
tuanuppoauniosom (N-MIT) mocruria BHICOKOTO TEXHOJOTHUECKOTO YDOBHS.
OaHaKo TeopeTHYeCKasi OCHOBA Ipoliecca — MeXMOJEKYJAsIPHOe B3anMojeH-
CTBHE DACTBOPHUTEJ]S C apOMaTHUeCKHMH YIJVIEBOJIOPOAAMH, TJaBHEIM o6pa-
30M OMUHKIHYECKHMH,— H3yYeHa HEJIOCTATOUHO. DTOH TeMe H TNOCBSLIEHA
AanHas pabora.

B kauecTBe MOIeNbHBIX YIJEBOJOPOJOB BBIOpPAHBl @-METHA—HAadTaaUuH
(o-MH), Toayon u Gensos. OcoGoe BHHMaHue yAesaeHO cHcTeMaM ¢ a-MH,
THIHYHBIM TNpeACTaBHTeNeM OHLUMKIAHYECKOH apOMAaTHKH, NPUCYTCTBYIOUIEH
B CpeJHHX He(TAHBIX (PpakKuusX. B OT/AeNbHBIX ONBITAX HCIOJHL30BAJH INPH-
POIHYIO CMeCh ApOMATHYECKHX YIJEBOJOPOJOB, BBIAEJIEHHYI0 XpOMaTorpa-
¢duueckn u3 taxenaoro (Ar) u cpennero (A,) napadunoBoro Macja HedhTH
MecTopoxaenus Jlonnna. OH3UKO-XMMHUYECKHEe KOHCTaHTHl HCIIOJb3YeMBbIX
HHAMBUIYaJbHBIX COEJHHEHHH OTBevaJy JHTEPATYPHBIM JaHHEIM.

H3 Gompbuioro umcJja MeTOINOB HCCJAEJIOBAHHS MEXKMOJEKYJISPHOIO B3aH-
MojelictBust [1] MBI mpuMeHuHan cnekrpockonuuyeckue, MK-cnektpel samu-
coiBanu Ha crnekrpoMmerpe UR-20 mpu tommube caos 0,2 MM, Y®-cnekr-
pE — Ha cnektpoMerpe ¢upMB «IlepkuH—abMep», a IMP — ya P$-2308
¢ paboueit uacroroit 60 My mpu 20°, BHELIHUM CTaHAAPTOM — TETPaAMETHJ-
cujsaHoM. Il1OoTHOCTb ompenessiy ITHKHOMETPHYECKH IO BCEMY IHaNa3oHY
KOHIICHTpalUH.

Heo6xoauMOCTb HM3yueHHs KOHIEHTPAUMOHHON 3aBHCHMOCTH CBOHCTB
pacTBOPOB BO BCeM HHTepBaJje OOycCJOBJNeHA pPOJbi0 (OPMBl KPUBOH CBOH-
CTBO — COCTaB NIPH OLleHKE B3aHMOJAEHCTBHS KOMIOHEHTOB B pacrBope. B pa-
6ote [2] moka3aHO, 4TO ONpeAeJeHHS XHMHUECKOTO CABHTa B CHCTeMe ¢e-
Hosel — CCl; TOJMIBKO TNpH OJNHOH KOHIEHTpanuM HejocTatoudo. Pacnona-
rag JasHBIMH O KOHLEHTPAUHOHHOM U3MEHEHHH XHMHUECKHX CIBHIOB, MOX-
HO YCTAaHOBHUTb COOTHOLIeHHE MeXAY ¢OpPMOH KpPHBHIX H CHOCOGHOCTHIO
H3YUEHHBIX coeauHeHHH K o6pa3oBanuio H-craseit.

Ha usorepMax cocraB — NJIOTHOCThL OTKJOHEHHS OT AJJAUTHBHOCTH Ma-
Jo 3aMeTHHL [lostomy no oGuienpHHsTOR MeTOAHKe [3] OBLIM pacCUHTAHH
u36piTounble NIOTHOCTH dF u ob6vemnr VE (puc. 1). O6GpaszoBaHune pacTBo-
poB N-MII u o-MH conpoBoxjgaercss yBeJHYeHHeM INJOTHOCTH YIaKOBKH
MOJIEKYJ, YMEHbIIEHHEM MOJIIPHOrO 06beMa U CBA33aHHBIM C 3THM TOBHIIIIEs
HHEM CTENeHU YNOPSJOYEHHOCTH CHCTEMBI (yYMEHbUIEHHeM SHTPOMHH). DKC-
TPEMYMBl Ha H30TEPMax CJjerKa CABHHYTH B CTOPOHY PacTBOPOB, GOraThix
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