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Supramolecular systems based on the novel tetracationic amphiphilic pyrimidinophane, their mixtures with polymer
(polyethyleneimine) and lanthanum ions were formed. Using spectrophotometry technique a catalytic activity of these
systems was studied on the example of hydrolysis reaction of O-p-nitrophenyl-O-alkylchloromethylphosphonates
(alkyl = ethyl (P1) and n-hexyl (P2)). At the first step the catalytic effect of individual solutions of pyrimidinophanes
was examined. Pronounced substrate specificity for two different phosphonates was revealed: inhibition of hydrolysis
for phosphonate with ethyl residue and catalysis of hydrolysis for phosphonate with n-hexyl moiety. Similar unusual
effect for organized systems based on cationic surfactants could be a result of the influence of two opposite factors.
On the one hand, pH decrease with the pyrimidinophane concentration was found. It corresponds to reducing of OH -
ions concentration in reaction medium and, therefore inhibition of hydrolysis occurs. On the other hand, aggregation
in aqueous solutions of pyrimidinophane induces reactant concentrating in surfactant aggregates that accelerates the
reaction. Thereby depending on the domination of the first or the second factor inhibition or catalysis may be observed.
Experimental kinetic data allow us to assume that phosphonate P2 because of its higher hydrophobicity and affinity to
nonpolar core of micellar pseudophase possesses the higher capability to binding with pyrimidinophane aggregates
in comparison with P1. Quantitative treatment of obtained kinetic data in terms of pseudophase model has revealed
that binding ability of P2 with pyrimidinophane aggregates is almost 2 times greater than in the case of P1. Moreover,
hydrolysis in catalytic complex proceeds more than 5 times faster for substrate with n-hexyl residue. This fact is also
due to the high capability of P2 to concentrate within hydrophobic core of pyrimidinophane aggregates. Thus it can be
concluded that in the case of P2 the domination of positive contribution over the negative contribution of pH decrease
with surfactant concentration is achieved due to high capability of substrate to bind with pyrimidinophane aggregates
and high rate of hydrolysis in catalytic complex. It results in catalysis of reaction. At the same time, moderate ability
of PI to bind with aggregates is not enough to compensate pH decrease, which results in inhibition of reaction. Upon
the transition from individual solutions of pyrimidinophane to its binary mixture with polyethyleneimine the difference
of kinetic constants between PI1 and P2 tends to be preserved. However absolute values of these constants are much
lower than in the case of individual solutions of pyrimidinophane. Probably, it is due to the fact that cooperative
aggregation between surfactant and polymer prevents reactant concentration in surfactant/polymer aggregates.
However, resulting catalytic effect of binary system for both phosphonates is higher than in the case of individual
solutions of pyrimidinophane. It is due to high contribution of general basic catalysis to summary effect with the
participation of amino groups of PEI thereby levelling pH decrease. Addition of La’" ions to the surfactant/polymer
system allows of inverting catalytic activity from inhibition to catalysis accompanied by significant increase in kinetic
constants for P1. Obviously it is due to electrophylic catalysis which involves La** ion coordination near oxygen atom
of phosphoryl group. In the case of P2 expected increase in maximum of catalytic activity does not occur. Decrease in
OH-ions concentration during the formation of lanthanum hydroxocomplexes [La(OH)]** and [La(OH),]" due to salt
hydrolysis could be the possible reason of this phenomenon. Thereby in the framework of this study supramolecular
catalysts for cleavage of organophosphorous substrates were designed on the basis of novel amphiphilic tetracationic
pyrimidinophane. Catalytic activity of the system could be controlled by addition of polymer and lanthanum salt. Results
obtained could have practical relevance in terms of creation of effective agents for utilization of natural ecotoxicants.
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CynpaMoOAEKYyASIPHbIE KaTaAN3aTOPbl HA OCHOBE HOBOTO
NMUPUMHUANHO(PAHA: BAUSIHNE A00AaBOK [IOAMMEPA M MOHOB AaHTaHa

A. P. F'abppaxmanoB,@ @. I'. BaareeBa, B. 9. Cemenos, A. A. CaMapKuHa,
A. C. Muxatirob, B. C. Pe3nuk, A. f. 3axapoBa

INocBawaemcsa akagemuky Pocculickot akagemuu Hayk O. I. CuRAwWuURy
B €BA3U c ero 60—Aemuem

HUnemumym opeanuueckoii u gusuueckout xumuu um. A.E. Apoysosa Kazanckozo nayunoeo yenmpa Poccutickoii akademuu
nayk, 420088 Kazanw, Poccus
@E-mail: Nemezcl988@yandex.ru

Chopmuposanvl cynpamonekyisapHvle cucmembl Had OCHO8e HOBO20 MEMPAKAMUOHHO20 AMPUPDUILHOL0 NUPUMUOUHO-
hana, e2o cmeceil ¢ nonumepom (NOIUIMUIEHUMUHR) U UOHAMU Tanmana. Memodom cnekmpogomomempuu usyuena
Kamanumu4eckas akmueHOCMb 3MuUx CUCeM HA npumepe peakyuu euopoiusa Gochonamos panuinoi euopoghoo-
Hocmu. Buvisignena sipro evipasicennas cyocmpamuas cneyugpuuHocms. 0iist 6onee euopogodbnozo goconama naonio-
0aemcs yckopeHue pearkyul, eUiUHy KOmMopo2o MONCHO KOHMPOIUPOBAMb 000A6KAMU NOIUMEPA U UOHO8 MEMAlld,
a 6 cyuae menee 2uopopooHo20 hochonama npoucxooum uHeUOGUPOBaAHUE SUOPOTU3A.

KiroueBrble ci1oBa: HI/IpI/IMI/I)II/IHO(i)aH, cynpaMoneKynﬁprn‘/i KaraJiu3, IOJIUITUJIICHUMHH, Cy6CTpaTHa$I CHGHI/Iq)I/I‘{HOCTL.

BBenenune

B Hacrosimiee Bpems CyNpaMONCKYJsIpHAS —XUMHUSI
SIBJISICTCS. MOIIHBIM HHCTPYMEHTOM JUJIS CO3[aHHs I10-
nudyHKuHoHaNbHBIX cucTeM.!'! K umeny ee Hamboiee
HHTEPECHBIX OOBEKTOB OTHOCSTCSI MAaKPOLUKIHYESCKUE
COCITMHCHUS, MPAKTHYSCKU MOJIC3HbIC CBOWCTBA KOTOPBIX
CBSI3aHBI C BO3MOXKHOCTBIO MHKIIFO3UBHBIX B3aHMOJICHCTBHUI
0 THITY «TOCTh—X03uH».% B mepByto oueperns, pedpb uaeT
0 KaJIMKCapeHOBOM matdopme, MeXaHH3Mbl (hyHKIIHOHHUPO-
BaHHUsI KOTOPO# TOCTPOCHBI HA MPHUHIMIIC MOJICKYJISIPHOTO
pacrnio3HaBauus.!'"131 Kpome atoro, 6ojblioe BHUMaHUE B
COBPEMEHHOM JIUTEpaType yAesIeTcss KOMIUICKCaM Ha OCHO-
BE MTPOU3BOHBIX MOP(UPUHA, KOTOPBIE XOPOILIO 3aPEKOMEH-
JIOBaJH ceOs B KAYECTBE areHTOB JJISI OKHCIICHHUS PA3INYHbBIX
yraeBoaopoaos. 141!

3aciyKuBaroleil BHUMaHusl CTpaTerneil Moauduka-
UM MaKPOLMKIMYCCKUX COCIUHECHUIT ABISICTCSI BBEICHUE
B CTPYKTYpy pAa3JIHYHBIX (YyHKIHOHAIBHBIX TPYNI |
AJKUJIBHBIX PAJMKAIIOB Pa3IUYHON MPOTSHKEHHOCTH.!!6 8]
DTO HaeNnseT CHCTEMY CIOCOOHOCTBIO K CaMOOpraHH3a-
i, 2% 94TO MO3BOJIET KAYCCTBEHHO YCOBEPIUICHCTBOBATD
(GYHKIMOHATBHY aKTHBHOCTh CHCTEM. B dacTHOCTH,
MOKa3aHa BO3MOXKHOCTh HCIIOJIb30BaHUS (yHKI[HOHAIH-

P—O NO,

CIHLC_
P + HO

R1 = C2H5 (¢1 ), H'C6H13 (¢2)

Pucynoxk 1. Cxema ruaponusa ¢pocponaros @1 u 2.

30

3MpPOBAHHON KaJIMKCApeHOBOM IUIaTGOpMbI st AP dek-
THUBHOTO cBsi3biBaHUs U TpaHcnopra JJHK.?Y Ha nanubrit
MOMEHT JIOCTUTHYTBI ONpECICHHbIC YCIIEXU B CO3aHUU
aMUPUIBHBIX MAKPOLUKINYCCKIX COCAMHCHUH, B OCHOB-
HOM MpPOM3BONHBIX MOPOUPHHA, JEMOHCTPUPYIOLIMX
SPKO  BBIpQXKCHHBIC OHOMHMETHUYECKHE cBocTBa.?224
B Hamux paborax wuccieaoBaHbl aMpubHIbHBIE MaKpo-
LUKJIBI, COJACpIKANINe MUPUMHUINHOBBIH (GparMeHT (mupu-
muauHoGanb).?! Hamu Obl1  paspaboTaH MOdTamHbIIH
JU3aiiH NONU(YHKIHOHATIBHBIX CHCTEM IIyTeM Iepexona
OT MHJIUBUAYAIbHOrO aMpuduia K ero OMHApHOU CMecH ¢
MOJIMMEPOM M Jaliee K TPOHHOH cucteme ampudui/monu-
MEpP/MOHBI MeTaJlIa. DTOT IMOXO0/] XOPOIIO 3aPEKOMEH10BaIT
ceOst [UIsl TOBBIIICHHUSI aKTHBHOCTH CYHPAaMOJICKYIISIPHBIX
KaTaJu3aTopoB B peakluu pasiioxeHus pochopopranunye-
CKHUX 9KOTOKCHKaHTOB (Pucynok 1).2¢?71 B pamkax qaHHOi
paboThl, BEITIOTHEHHOH B 3TOM HAMpaBJICHHH, HAMH HCCIIC-
JIOBaH TeTpakaTHOHHbIN mupumuanHodan 1 (Pucynok 2a),
ero komIuiekc ¢ nojudtuiaeHnmMuHoM (I19U1) (Pucynok 20)
u noHamu La*. AHanorudno maHHeiM paboThL,s] MOXKHO
OXH[AaTh, YTO YBEIMUYCHUE YUCIIA 3aPSKCHHBIX [ICHTPOB U
ruaApoGOOHOCTH MOJICKYJIBI [0 CPABHEHHUIO C MOHO- U IMKa-
THOHHBIMU aHAJIOTaMH, MO3BOJIUT 3HAYUTEIBHO TOBBICHTD
KATAJIMTHYECKYI0 aKTHBHOCTH CHCTEM.

ﬁ
CIHC
\P_

R0

OH + HO NO;
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Br @B? NH,
J(CHa)s— (CHz)s\ 0 (CHy)s—N—(CHy)s ) HZN\\\ HZN\L X
>= C10H21 =<N / N C1oH21 \N _/—N N N\\
H,N
W/ N>=° (%/ @0=<N / i \\\NI \_\N/\/N/H) NH2
B
(CHz)s_N (CH2>5/ & NeHps—N—icHp! v
C10H21 CoHa1 HZN\/\HN/\/NH
a 0

Pucynok 2. Ctpykrypa TeTpakaTHOHHOTO nupuMuanHodana 1 (a) 1 nonmdtuiaeHnMuHa (6).

BKCHepI/IMeHTaHLHaﬂ HacTb

Mupumumuaodan 1 momywanu CconlacHO —CTaHAAPTHOU
IKCIEPHUMEHTAILHON nporeaype, JeTaIbHOE oIrcaHue
ero cuHTe3a  coobmanock  panee.”>  O-n-Hurpodenun-O-
ankuxiopmermwidochonarsl (ki = 3tun (nanee — GpochoHar
®1) u n-rekcun (manee — pochonar d2)) momydanu COTIACHO
merozuke.

B kauecTBe moimMepHOW KOMIIOHEHTHI M COJIM HCHOJIB30Ba-
JIM, COOTBETCTBEHHO, pa3BEeTBICHHBII moimdTmieHnmMuH (I151)
(cpennsist monekynsipuass Macca 50000, 50 % BogHBIH pacTBOp) U
La(NO,),-6H,0 («Aldrich»). Tlpusenennsie B paboTe MOIbHBIE
KOHIIEHTPAI[MM TIOJIMMepa PacCUNTaHbl Ha MOHOMEPHOE 3BEHO
[BU.

Cnekrpodoromerpuueckoe HCCIIe0BaHHe KHHETHKH
rugponusza Gochonarop @1 u D2 NPOBOTWIN C MPHUMEHCHUEM
cnekrpodoromerpa «Specord M-400», wu3Mepsisi ONTUYECKYHO
IUIOTHOCTh n-HUTpO(eHoIT-annoHa npu 400 HM B YCIOBUSIX
PEaKIHH TICEBONEePBOTO MOPSIKA.

Jlnist BBIMHMCTIEHNs HAOMIONAEMBIX KOHCTaHT ckopocTH (K, . )
HCroib30Bany ypapHenue (1):

In(4, —A)=—k g t+ const, 1)
rne A, v A, — ONTHYECKHE MIOTHOCTH PAcTBOPA MO OKOHYAHUU
peaknuM W B MOMEHT BpPEMEHH f, COOTBETCTBEHHO. Pacuer
OCYIIECTBILSUIN 10 METO/y B3BEIICHHBIX HAMMEHBIINX KBAJPaToB,
BO BHHMaHHE IPUHHMAIM CpefHeapu(MeTHIeCKue 3HAUCHUS
pE3yJIBTaTOB TpPeX M3MEpEHHH, pa3HUIA MEXAy KOTOPHIMH He
npesblmana 5 %.

KonmuecTBeHHbIIT aHANIN3 KWHETHYECKNX JJAaHHBIX ITPOBOIMIN
Ha OCHOBAaHHWHM ypaBHeHus (2), mpeamnonaramomero GopMupoBaHue
KaTaIMTHYECKOro KoMIuiekca cyoerpar-murera:

_k,+k,.K'sC

— Kam 2
naén — 1+K'S Cl ( )

rne k. — naGiionaemas KOHCTaHTa CKOPOCTH IICEBJIONIEPBOTO
nopsjika; k1 k — KOHCTaHTBI CKOPOCTH IEPBOTO MOpSI/IKA B KaTa-
JIUTHYECKOM KOMIUTIEKCE U B BOJIE, COOTBETCTBEHHO; K’ (11/MOJIB) —
HpUBEJEHHAs KOHCTAHTa CBA3BIBAHMA MHMUEII ¢ cybcTparom; C| —

KOHIICHTpaIusl mupuMuIrnHO(paHa 1.

Pe3y.]'II)TaT])I H oﬁcymelme

Ha IEpBOM 3Talne ObLIa HN3y4YCHa KaTaJIuTU4CeCKasa
AKTUBHOCTH [JIsI HWHAWBUAYAJIbHBIX PpAacTBOPOB IMMUPUMMH-
)II/IHO(l)aHa 1. B X0A€ KMHETHYCCKOTO JKCIICPUMCHTA ObLIa
BbISIBJICHA SPKO BbIpaXCHHAaA Cy6CTpaTHaH CHGHI/Iq)I/I‘{-
HOCTB: Ha6mo;[ancs[ nepexoa or I/IHFI/I6I/IpOBaHI/I$I peaKkuun
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B ciyuae MeHee ruzpodooHoro ¢pochonara M1 k karanusy
s ero Oonee rumpodobHoro anamora @2 (Pucynok 3).
[omoGHOE siBICHHUE /TS OPraHW30BAHHBIX CHCTEM Ha OCHOBE
KaTHOHHBIX [TAB MOXeT OBITh CIICICTBHEM BIHSHHS JBYX
MPOTUBOIIOJIOKHO HampasieHHbIX d(dekroB. C oxHOU
CTOPOHBI, MOJAOOHO paHee OMyOIUKOBAHHBIM TaHHBIM,?
HaMHU ObUIO BBISIBICHO CHWKEHHE pH pacTBopa ¢ POCTOM
KOHIICHTpaluu nupumuanHodana (PucyHok 3, BcTaBka).
DT0 SKBHBAJICHTHO CHIKCHUIO KoHIEHTparud OH-HoHOB
B PCAKIMOHHOW Cpele, YTO MOXKET SBUTHCS IMPUYHHON
uHrHOMpoBanust ruaponusa. C Ipyrod CTOPOHBI, CaMoO-
opranusaius nupuMunnHodana 1 B BOAHBIX pacTBOpax
BBI3BIBACT KOHIICHTPUPOBaHKE peareHToB B arperarax [1AB,
YTO YBEIWYMBACT CKOPOCTh MPOTEKaHUs mporecca. Takum
00pa3oM, B 3aBUCHMOCTH OT TOTO, KaKO# M3 3THX IBYX (ak-
TOPOB TIPEBAIUPYET, MOXKET HAONIOIATHCS WHTHOMPOBAHKE
WITH KaTaJlu3 THAPOITH3a.

T 8

o —0— ®1 -
T |—e— 2

‘8 64
I

x

(32}

o 4/

1E-5 1E-4 1E-3 0.01

21 C, M
OA
0.0000 0.0001 0.0002
C, M

Pucynok 3. 3aBucuMocTh HaOIIOAaEMON KOHCTAHTBI CKOPOCTH
mieoyHoro ruaponusa pocponaros @1 u M2 oT KOHIEHTPALUN
nupumMuHO(dana 1 it HHIMBHAYaIbHBIX PacTBOPOB 1;
Cron=0-001 M; 25 °C. Beraska: 3aBUCUMOCTb pH BOJHBIX
pacTBopoB nupuMuanHOdana 1 ot ero konneHrpamuy; 25 °C.

OKCIEePUMEHTAIbHbIE KHHETUUECKUE JAHHBIE 103BOJIS-
10T TIPEIIIONIOKNT, 4To (hocdonar M2 1o cpaBHeHHo ¢ D1
B CHJIy CBOEH Ooiiee BBICOKOH TMApPO(OOHOCTH M CPOJICTBA
K HEIOJISIPHOMY SIIPY MHULIEIUIIPHOM niceBnodassl o0nasaer
Oosiee BBICOKOI CIIOCOOHOCTBIO K CBSI3BIBAHUIO C arpera-
TaMu nupumuauHO(aHa. [l MpoBepKH ATOW THIIOTE3bI
IIPOBEJICHA KOJIMUECTBEHHAss 00pabOTKa MOJNYyYeHHBIX pe-
3yJIBTAaTOB C MCHOJIb30BaHKEM ypaBHeHUs (2). [loixyueHHbie
naHHble npuBeneHbl B Tabnuime 1. JlefictBurenbHo, Gosee
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Tabanna 1. Pe3ynbraTbl KONMMUECTBEHHON OOpaOOTKM KMHETHUSCKHX JAaHHBIX C MPUMEHEHHEM ypaBHEHHMS (2) JUIl WHIMBUIyaIbHBIX
pactBopoB nupumuanHodana 1, 6uHapHoii cucremst 1/TIOU u tpoiiHoi cuctemsr 1/TION/La’*.

Cucrema docdonar k, x10° ¢! K’ , n/monsb (k67K
1 D1 1.2 8898 0.2
D2 6.3 15793 2.3
1/11I5U D1 0.2 384 0.5
D2 5.5 4570 6.8
1/TIDU/La** D1 5.5 1778 2.0
D2 32.0 4084 7.3

ruapodoOHbIil pochonar D2 crnocoOeH IMPAKTHYECKH B
2 pa3a dddekTuBHee CBA3bIBaThCs C arperaramu 1 10
cpaBHenuto ¢ @1 (Tabamua 1). Kpome storo, B ciydae
cyOcTpara ¢ H-TeKCHIIBHBIM PaKajoM THIPOJIU3 B KaTallH-
TUYECKOM KOMILICKCE MPOTEKaeT Ooee ueM B 5 pa3 ObIcTpee
(Tabmuma 1), 4yTO TaKke CBsI3aHO C €ro 0OoJjice BBICOKOU
CIIOCOOHOCTBIO KOHIICHTPUPOBATHCS B THIPOGOOHOM sizipe
arperaroB MUPUMHUIUHO(AHA.

Takum ob6paszom, B ciyyae @2 jocTuraercs IOMUHH-
POBaHKE MOJIOKHUTEILHOTO BKIIaAa (pakTOpPOB MULIEIUIIPHOTO
Karajuza HaJl OTpULATelbHBIM d(dekTomM cHIKeHus pH
CHCTEMBI, YTO B pe3yJibTare NPUBOIUT K KaTallu3y PEeaKiiH.
B 10 xe Bpems, criocodHocTr @1 K CBSI3BIBAHUIO C arpera-
tamu [IAB Henoctaro4Ho Ju1s TOro, 4To0bI KOMIEHCHPOBAThH
MHruOMpOBaHUEe PeaKklMy BCIEICTBUE MOHWKEHMsT pH pac-
TBOpa C POCTOM KOHLEHTpaluu 1, 4To B pe3ynbrare npHuBo-
JIUT K 00IIIeMy HHIHOUPOBAHUIO TIpoIIecca.

[Tpu nepexone OT MHAMBUAYAIBHBIX pacTBOPOB 1 K ero
OounapHoii cmecu ¢ [I9U (PucyHok 4) coxpaHstoTcst Te e
pasnuus KOHCTaHT ckopocTH cyoctparoB @1 u @2, yro u B
ciryyae uaauBuayansHoro [TAB (Tabnuna 1). Oxnako adeo-
JIFOTHBIC 3HAYEHHSI KOHCTAHT CBS3bIBAHHS CyOCTPATOB C arpe-
raramu [TAB ¥ KOHCTaHT CKOpOCTH yMeHblIaroTcs. Bepo-
STHO, BKJIIOYCHHUE TOJIMMEPa B arperarsbl 3aTpy/IHseT J0CTyIl
cyOcTpara K TUPUMUANHO(BAHY ¥ TIPETISITCTBYET KOHIIEHTPH-
POBaHUIO PEarcHTOB B CMeIIaHHBIX arperarax [1AB/monu-
Mmep. Tem He MeHee, pe3yabTHPYIOMIMI KaTaJIUTHYECKUIN
s ekt OMHApHOM crcTeMbl i1t 000uX (ochOHATOB BHIIIC,
4YeM B Cllydae MHAMBUAYaJbHBIX pacTBopoB 1 (Tadmuua 1).
OT1OT PaKT MOKHO OOBSICHUTB JOTIOTHUTEIILHBIM BKJIAJIOM B
CYMMapHBId KartanuTHyeckuil 3¢dekT odmero ocHOBHOTO

0.0016
C,.M

0.0004 0.0008 0.0012

0+
0.0000

PucyHnok 4. 3aBucrMOCTb HaOIOIAEMON KOHCTAHTBI CKOPOCTH
rugposusa ¢pocponaros @1 u @2 or koHneHrparw 1 uis
OounapHoi cuctemsl 1/T19U; Cron = 0.05 M; 25 °C.

32

Katann3a ¢ ydyactueM amuHorpymnn I1OM, Husenupyroumm
ekt cHmkenus pH.>!

W3BeCTHO, YTO MOHBI METAJUIOB OKAa3bIBAIOT KaTalH-
THUYECKOE JICHCTBUE HAa HYKJICODUIBHOE 3aMelICHUE B d(H-
pax kucnot ¢ocdopa maxe B OTCYTCTBHE HMraHmoB.l'33
[Ipu sTOM B JIMTEpaType paccMaTrphBaeTCs KOMIUICKCHBIN
MEXaHU3M JICHCTBHS, BKIIOUAIOMIUN TOJsIpU3aIui Gpocdo-
PWIBHOTO (hparMeHTa, yCuieHHe HyKIeO(UIbHBIX CBOHCTB
BOJIbI (CHUIKEHHE PK), mepeHoc HykIeoduia K peakiuoH-
HOMY LIEHTPY U CTaOWIN3alNI0 aHHOHA YXOJSIIEH TPYIIIBL.
B MunemspHbeIX cpeaax Hapsay ¢ T'OMOT€HHO KaTaluTH-
YECKMM MEXaHU3MOM PEajiM3yeTcsl 3HaYNTEIbHBIH BKJIA] B
CyMMapHbIi 3(deKT, CBI3aHHBII C U3MEHEHUEM MUIIEIUIO-
oOpasyromux xapaktepuctuk [IAB. Panee ObuIO mMoKa3zaHO
BBICOKOE KaTaJMTHYECKOE eHCTBHE MOHOB JIAHTaHa, Ipe-
BOCXO/ISIIIIEE BIMSTHHUE JIPYTUX COJICH MEPEXOHBIX METAIIIOB
u siaHTaHou108.%¥ B BOMHBIX cpeiax MPOUCXOTUT 00pa3o-
BaHME T'HIPOKCOKOMILIEKCOB JiaHTana cocraBa [La(OH)]*
u [La(OH),]*, criocoOHBIX K KOOPAMHHPOBAHHIO MO aTOMY
kucioposaa (GpochOpHIbHON I'PYNIIBI, YTO B 3HAYUTEIHLHON
CTEIICHU YBEJIMUUBACT AIEKTPODUILHOCTH aroma ocdopa.

Beejienue B cucremy noHoB La’* 3HaUMTEIBHO yBEIH-
YHMBAeT KaTaJIUTHYECKYI0 aKTMBHOCTB B ciiydae (ocgoHnara
@1 c nHBepcueil KaraauTHuecKoro 3¢ ¢pexra OT HHrHOupo-
BaHMs K Katanusy (Pucynok 5). OueBuIHO, B JaHHOM CITy-
Yae MMEET MECTO JIOMOJHUTEIbHBIA BKIAJ 3J1EKTPO(UIb-
HOrO Karanusa ¢ ydactueM uoHoB La*. Jlist ¢ocdonara
@2 110 3TOM KE MPUUMHE HAOFONACTCSI PE3KOC TIOBBIIICHHE
BEJIMYMHBI £, OJIHAKO OKMIAEMOTO 3HAYUTEIBLHOTO POCTa
MaKCHMAaJIbHOTO KaTaluTudeckoro aggekra (sennunna Ky
M3MEHsIeTCs He3HaunTelbHO) He npoucxomut (Tabmuna 1).

0.003
C.M

0 , ,
0.000 0.001 0.002

PucyHok 5. 3aBrcuMOCTh HaOMIOAEMON KOHCTAHTBI CKOPOCTH
ruapoinnza pocdonaroB @1 u D2 ot koHIEHTpAMY 1 JUIs TPOHHON
cucrembl I/IIDU/La*; C, ., =0.05 M; C, .. = 0.008 M; 25 °C.

)%
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Bo3moxkHOM HpH‘IHHOﬁ HO,HO6HOI‘O SIBJICHUSL MOKET OBIThH
MMOHNKCHUE KOHLICHTpAallun OH -noHoB B Xoae 06pa30BaHI/IH
BBIIICYITOMAHYTBIX THAPOKCOKOMILJICKCOB JIAHTAHA.

BuiBoabI

Takum 00pa3oMm, B paMKax JaHHOH pabOThl METOIOM
MOATAITHOTO JIM3aliHa CO3[aHbl CYNPaMOJICKYJISIPHBIC KaTa-
JIM3aTOPbI HA OCHOBE HOBOTO aM(pU(UILHOTO MUPUMHE/HHO-
(ana s paznoxenus 3QUpoB KUciot Gochopa, KaTaIuTu-
YECKYI0 aKTHMBHOCTH KOTOPBIX MOXHO PEryJIHpPOBaTh IyTEM
JI00aBOK MOJMMEpPA M HEOpraHuueckoi conu. [lomyueHnbie
Ppe3ybTaThl MOTYT UMETh MPAKTHUYECKYIO 3HAUMMOCTD C TOY-
KU 3peHHst CO3/aHust 3 (PEKTUBHBIX ar€HTOB JUTS yTUIIU3AIUN
(dochopopraHIUECKUX IKOTOKCHKAHTOB.

BaaromapuocTn. PaGora BbINONHEHA NpU (PUHAHCOBOM
noayepkke Poccuiickoro Hayunoro ¢onna (mpoekt Ne 14-
50-00014).

Crnucok JuTepaTypsbl
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