ISSN 2079-1704. Ximisi, hisuka ma mexHoroaisi nogepxHi. 2016. T. 7. Ne 1. C. 65-72

VIIK 542.924:544.47:546.26

doi: 10.15407/hftp07.01.065

T.JL. Pakurcbka ', A.C. Tpyoa 1, €.0. Paguenxo %, 0.A. I'ony0 2,3

AHTUO30HAHTHA AKTUBHICTD
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Jocriooiceno ennue npupoou memany ma cnocoby o0epiicants (CnilbHa ma po30iibHa adcopbyis) bimemanvHux
rxomnaekcie [MI-M2-L1] na ocnosi Mn(l), Co(l), Cudl) i Zn(l) ma cariyuransivinonponiiaepocuny Ha ix
aKmueHicmes 6 peaxyii pO3KNAOAHHA O030HY. AKMUGHICMb MOHOMEMANbHUX KOMWIeKcie cnaoae & psaody
MndD) >>Col) >Cu(ll)>Zn(ll), a npu egedenni Opy2020 Memary GHMUOIOHAHMHI Giacmusocmi GiMemaibHux
KOMMIeKcie smMeHuyiomscs. Bemanoeneno, ujo OiMemanvHi KOMIAEKCU, CUHIME308AHI MEeMOOOM CHiIbHOT adcop&ﬂi‘
HOHI8 Memanie, AKMUEHIULI 30 KOMIIEKCU, 00EPICAHT MEMOOOM PO30LILHOL adcopbyii.

Kirouosi crosa: poskiadanis 030Hy, CanliyiiaibiMiHONPONiiaepoCul, MOHO- ma Gime maibHi KOMIIEeKCU

Meranoxenati B OpPraHiyHUX PO3UHHHHKAX
[1] Ta iMmmoOOiTiz0BaHI HA HAHOKpPEMHE3EMI [2—6]
BUSIBIUIM ~ 3HAUHY  AKTUBHICTh B peakmii
HU3bKOTCMIICPATYPHOTO  PO3KIAJAaHHA  O30HY,
BHCOKA OKHCHA 3JATHICTh SIKOTO ((po3/o2 =2.08 B,

KHCJIE CEPEJOBHINE) Ta TPOMIXKHOTO MPOIYKTY
OH’-paxmkana (gortm,0, = 2.8 B) [7, 8] neratusro

BIUTMBAIOTE HA JOBKULIA Ta moxuHy. B peakmi
PO3KIaJaHHS 030HY  1IMMOOLTI30BaHI Ha
HAHOKPCMHE3CMI  KOMIUICKCH — 3d-MCTaaiB 3
ocuoeamu Illuga, 30kpema moxigxi (GEHOIBHOrO
Ta XIHOJIHOBOTO PSNIB, 3MIHIOBAIA CBOIO
AKTHBHICTh 3aJICKHO B MPUPOTU LCHTPAIHHOTO
aroMa, JIraHaiB Ta TeOMETpUuHOI  OVIOBH
KOOpAUHALIHHOTO nomieapa [3-6].

Sk v pozunnax [9-11], Tak 1 B mpUCYTHOCTI
333HAYCHHUX METAIOXCNATIB PEakiii PO3KIATAHHS
030HY 3IIHCHIOIOTHCS 32 PAAUKATBHO-TAHIFOTOBUM
MCXaHI3MOM, KIHCTHYHMM JOKAa30M SIKOTO €
PO3OLKHICTh Y 3HAYCHHSIX KOHCTAHTU IIBUAKOCTI
peakiii Mepiioro MOPSAKY MO0 KOHLICHTPALH
030HY, BU3HAYCHHX Ha MOYATKY PEaKiii Ta HA Yac
HAITNBICPETBOPCHHS 030HY. SK Hacmimok, Aid
TaKUX peakwii KaTaTI THIHAN edexr
MCTANIOKOMIUICKCIB ~ BU3HAYAETBCSA HE  JIMINE
MPUPOIOI0 KOMILICKCOYTBOPIOBAYA TA JIIraHAa, e
H HAJABHICTIO HABITh HE3HAYHMX JOMIIIOK 1HIIIOTO

© T.J1. Pakumcoka, A.C. Tpyba, €.0. Pad4eHko,
O.A. lony6, 2016

65

HoHy Metamy. Halibinpm AeTanbHO CIHUTBHY IO
JBOX KATIOHIB METATy AOC/IHKCHO HA TMPHUKIAMIL
peakuii OKHCHEHHS AIOKCHIY CIPKH B YMOBAX,
IMITYFOUHX MPOIICcH B arMochepi [12-16].

Mo crocyerbcs 030HY, TO TMEPECBLKHO B
MATCHTAX HAaBECHO Gararo MPUKIIAIIB
KaTal3aTopiB, 10 CKIALy SKUX BXOMITH B PI3HHX
dopmax aBa Ta Ourpine wmetams [17]. Cepen
GiMETaTBHUX KOMIUTEKCHHIX KaTanizaropis
BimomMui nwme karamzatop ckmaay PdCls-
CuCly(abo NiCl,)/ALO;. Sk mpaBwiao, B Takux
myOmiKamisax  KIHETHYHI T4  CTEXIOMETPHYHI
mapamMeTpy peakuii PO3KIaJAHHA O30HY HE
MPEICTABICH], & TOMY B3a€MOBILIUB ABOX MCTAIIB
3ATHINAETBCS ~ HEBH3HAYCHMM. Buxomaum 13
3aralbHUAX VABJICHb NP0 Tepedir paanKaabHO-
JAHLIOTOBUX peakuii, y OlMeTampHId peroKc-
CHCTEMI MOYKHA OYiKYBATH HPOSB CHHCPTCTHYHOTO
abo aguTHBHOTO, 200 1HTIOYIOUOTO EPEKTY.

Meta poGOTH — BHBYMTH BIUIMB NPUPOIU
MeTamy 1 Ccrocoly oxacpKaHHS —OIMETaTbHHX
komimiekcie Mn(Il), Co(Il), Cu(Il) 1 Zn(Il) i3
CaTi AIATBI M HOTIPOTIIACPOCHIOM Ha ix
AKTHBHICTD B PCAKIi PO3KIAAAHHS O30HY.

MATEPIAJIM TA METOAMKU JOCIHKEHHS

Cunmes caniyunanvivminonponinaepocuny (L1).
Hanokpemueszem  (acpocmn)  mapku  A-300


mailto:tlr@onu.edu.ua
mailto:agolub@univ.kiev.ua
mailto:agolub@ukma.kiev.ua

T.J1. Pakumcbka, A.C. Tpyba, €.0. Pad4yeHko, O.A. ['ony6

2
(St = 280 M°/T) BUKOPHUCTOBYBANH IS CUHTE3Y
Y-aMIHOTIPOTILIACPOCHIY, 3 SKOTO 32 BiJOMHMH

4 W 07
:Si—0_$i NH. +
= 2 HO

OH

Bmict mirasgie L1 Ha mnoBepxHi CkiazaB
3.2-10° momb/m” 260 9.0- 10 Mous/r (Tabm. 1).

Cunmes mono- ma GiMemanbHUX KOMIIEKCI6.
MonomMeTabHI KOMILJICKCH M(L1)./Si
ONCPKYBAIM  QACOPOLIEI WOHIB  METAIB 31
crmprogoro (MnCly) abo auneronosoro (CoCls,
CuCly, ZnCly) poszuuniB. biMeranpHi KOMILICKCH

MIM2(L1)/Si OJCPIKYBATIH JBOMA CIOCOOAMU:

meTomukaMu [2—4| oxepxKyBaau IMMOOLTIZ0BAHY
ocHoBy Iuda (L1/Si ) 3a cxemoro

(I)H

=

:Si—0_$i/\/\N/

ﬁ OH /D + H,0
HO

a) MetogoM  poaauteHOi  copOmii M1 1 M2;
0) MeToaoM criibHOI copOuii M1 1 M2. A ncopOrrist
HOHIB METamB A1 BUOPAaHHX KOHLICHTpamid i
KIJTBKOCTI  pO3uMHY BiAOyBalack MOBHICTIO V
BUNAJAKY PO3ALTbHOI copOuii Ta Oyna HEMOBHOO
(mpubmuzno 80 %) v pasl chuteHOI  copOLii.
XiMIYHMH ~ CKIIAJ  CHHTE30BAaHUX MOHO- Ta
OIMETATPHUX KOMILICKCIB HABSACHO v a0t 1.

Ta6amms 1. XiMivHHIH CK1a] MOHO- Ta OIMETANBHIX KOMIDIEKCIB 3d-METANIB 13 camnuransiMironponinacpocioM (L1)

(Cp1 = 9.0-10" MomB/T)

Ne 3 Cie10%, MoaIn/r
/i PAIOK Cu”™ Co™ Zn™ Mn®
1 L1 - - - -
2 [Mn-L1] 0 0 0 3.0
3 [Co-L1] 0 3.0 0 0
4 [Cu-L1] 3.0 0 0 0
5 [Zn-L1] 0 0 3.0 0
6 [Mn-Co-L1]* 0 2.4 0 2.4
7 [Mn-Cu-L1]* 2.4 0 0 2.4
8 [Mn-Zn-L1]* 0 0 2.4 2.4
9 [Mn-Zn-L1] 0 0 3.0 3.0
10 [Mn-Co-L1] 0 3.0 0 3.0
11 [Mn-Cu-L1] 3.0 0 0 3.0
12 [Co-Cu-L1]* 2.4 2.4 0 0
13 [Co-Zn-L1]* 0 2.4 2.4 0
14 [Co-Cu-L1] 3.0 3.0 0 0
15 [Co-Zn-L1] 0 3.0 3.0 0
16 [Cu-Zn-L1]* 2.4 0 2.4 0
17 [Cu-Zn-L1] 3.0 0 3.0 0

*  — KOMIUICKCH OTPHUMATH METOIOM CIITBHOI axcopomii

Y-cnekTpy  peecTpyBai 32 JOTIOMOTOXO
crekrpomeTpa Perkin Elmer Spectrum BX FT-IR 3
®yp’e mepersoperrsm (400-4000 cv'). Criektpn
3aMHCYBATH 3 MPO30PHX TAONETOK, OACPIKAHHX
MPSCYBAHHSIM 3pa3KiB, a TaKOX 3 MPO30PHX
npecoBanmx TabeTok 3paskis 3 KBr.

Crnextpu  audy3HOro BIIOUTTS PEECTPYBAIH
mpyd  KIMHATHIM — TemMmeparypl B JAlamasoli
XBUJIBOBUX  YMCEN 30000—-11000 e 3a
ponomororo  Specord M-40 3 BHKOPHCTaHHIM
KIOBET 3  HCIpXKAaBIIOWOi  CTam,  LUIIXOM
3ampeCyBaHHS B HUX  3PasKiB,  BIAHOCHO
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BHyTpimHbOro cranaapty MgO. EINP-cnextpu
orpumyBasii  Ha mpwiaai  PX-100  Adani
Instruments mpu 20 °C.

Kinetnky po3kmazaHHd O30HY —BKa3aHHMH
3paskamM{d BHBYATA B MPOTOYHIA 32 ra3oMm
tepmoctaroBaniii (20 °C) ycraHOBLI, 33 YMOBH,
KO BIUTHBOM MAaKpPOKIHETHYHUX (DaKTOPIB Ha
LIBUAKICTh peakifi MoxkHa Hextysard. Jlocmian
MPOBOAMIN HPY MOCTIHHIN JTHIHHIH IIBUAKOCTI (1)
6.2 cm/c, maci 3paska (m) 0.2r ta edekTHBHOMY
uaci koHtakty (7) 0.065 c. INowarkosy (Cg ) Ta
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kinueBy (Cp ) KOHUCHTpauii BHMIpIOBATH 32
gonoMororo Y ®-onruuHOIO
(mMoaems «LlukaoH-peBepe»).

MIsuaxicts peaxuii (W) Ta KOHCTaHTY
IIBUAKOCTI TEPIIOrO TOpsAky (ky,) Ha dac
HAITIBIICPETBOPEHHS 030HY (7;,,) PO3PaxXOBYBAIH 32
dopmynamu (1)1 (2):

razoaHaJisaropa

o(C! —CF)
=% % , MOIB/(r-c) (§))]
m
0.69
kip= ,Cl (2)
2-1/2
ge ©=166107 — o6’eMHa BHTpaTa O030HO-

nositpsaroi  cymimi (OIC), w/ec; Cp . Cp -

MOYATKOBA 1 KIHIICBA KOHLCHTpAIIli 030HY, MOJIB/T;
m — Maca 3paska, T.

PE3VJIbTATU TA IXHE OB OBOPEHHS

Vreopenns komiuiekcis Mn(Il), Co(Il), Cu(Il)
ta Zn(Il) 3 iMMOOLTI30BAHUMH HA HAHOKPEMHE3EMI
ocHoBamu Illuga, cmocid ix koopausamii Ta
OyaoBy KoopAuHALIHHOI cepH BCTAHOBICHO 3a
JOTIOMOTOK0 HACTYNHHUX pe3yiastariB. OCHOBHOIO
O3HAKOK KOOPIHHAL{I IMMOOLII30BAHOTO JITaHAa
€ 3mian B [Y-criekTpax mojaoKeHHsS a30METHHOBOL
rpymin (C=N) — 3cyB cmyru Jjiragga B OLIbII
HHU3BKOYACTOTHY 00IacTh, a B CICKTPOHHHX
COCKTpax — 3MIMICHHA MaKCHMyMy CMVYTH
MCPCHOCY 3apsiay JIraHza Ta II0sBA HOBOTO
MaKkCHMyMy B giarasori 26000-27000 ey, TMosisa
XAPAKTEPHUX CMYT d-d-TICPEXO/IB A1 KOMILICKCIB
Co™ y obmacti 17500-15000 cM™ cBigumTh mpo ix
MICCBIOTCTPACAPUIHE OTOUCHHSI. cesno-
TeTpacApHuHe OToucHHS ami  Oicxematis Cu’
TAKOXK MOJKHA 3aMpONOHYBATH HA OCHOBI iX

) ) . enexktponnnx (tabm. 2) Tta EIP (gy=2.248;
BmnaucHHS ~— KIIBKOCTI  O30HY,  SKHH 9. =204 A= 173 10" em?) [2] crexpis. Y
npopearysas, (Qyocs, Momb Os) Sm.?lCHIOBaHH 3 CHGKTpa,X’ MOHOMETATBHUX ~KOMILICKCIB  TAKOXK
YPAXYBAHHAM  CKCMICPUMCHTATBHOl  yHKuii MPUCYTHI ~ MANOIHTCHCHBHI ~ CMYTH  BUIBHOTO
ACo,— = JiraHza.
Tabmmns 2. CrextpanbHi  fgaHi g iMMmoOimizoBaHmx  Ha — HaHOKpemHesemi ocHoB  IImpa rta  ix
xommekeis 3 Mn(Il), Co(Il), Cu(ll), Zn(Il)
Jirang ™ ECIAB
Kommiexe Veony CM Vs CM Ve g, CM
L1/Si 1635 24600 _
[Mn(L1),] 1630 26900; 25200, 24600m1 -
[Co(L1),] 1622 26900; 25200, 24600m1 17400; 15800 mn
[Cu(L1),] 1620 26700; 25200; 246001 13500
[Zn(L1),] 1620 26900; 25100, 24600m1 -
[Mn-Co-L1] 1625 26900; 25200 17300, 16200, 15800 mn
[Mn-Cu-L1] 1625 26900; 25200 13500
[Mn-Zn-L1] 1625 26900; 25200 -
, 17300; 16200; 15800 mw;
[Co-Cu-L1] 1615 26900; 25200 13500 1
[Co-Zn-L1] 1620 26900; 25200 17300; 16200; 15800 mn
[Cu-Zn-L1] 1615 26900; 25200 13500

Ha puc. 1 npeacraBicHi KIHSTHYHI KPUBI, SIKI
JCMOHCTPYIOTh 3MIHY KIHIICBOi KOHLCHTpALii

030HY y 4Yacl TMpu  PO3KIATaHHI  HOro
iMMOOITI30BaHMM  miraHmom  (kpuBa /)  Ta
MOHOMETATBHUMU ~ KOMIUICKCaMu  (KpuBi 2-J).
BuaHo, mo B KOXKHOMY BHIIQOKy 3 YacoM

KOHLICHTPALSI O30HY (Cés) 3pocTae 1 Jocsrae

BuxiaHO1 KoHueHTpamii (C 83 =200 Mr/M3), OJHAK
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yepes PpizHi mpomikkk dacy. llompu Te, mo
kommiekcu [Cu(L1),] Ta [Zn(L1),] B mnepumi
40-50 XxB MOMITHO aKTHUBHIIII 33 BUILHHWH JHraHL
L1, peakmis poskaagaHHs O30HY 3a iX ydacti
3aKiH4y€eThCsl HaOararo panime (uepes 20—40 xB).
HafinoBine peakiist po3kiafaHHs BiAOYBAETHCSA Y
Bunagky [Mn(L1),] (xpuBal). 3 oxepikaHux
JAHUX BHIHO, IO YaC HAMIBIICPCTBOPCHHS O30HY
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(7i2) Y KOXKHOMY BHIIQIKY Pi3HHH 1 HAHOLTBIIHI 32
yuacti komiriekca [Mn(L1),].

100

50

0 - '} '} '} 'l ']
0 50 100 150 200 250 300 350
7, XB
Puc. 1. 3miHA KIiHOCBOI KOHIICHTPALIl O30HY 3 9acOM

IPH  PO3KIAZaHHI O30HY 1MMOOITI30BaHAM

miragmoM  L1/Si (/) Ta KOMILIEKCAMH

MLD.YSI: 2 - [Zn@1)). 3 - [CuLD),
4—=[CoL.1)]. 5 - Mn(L1)]
(Cg, =200 M (4.2:10° moms/m))

Hani puc. | BkasyioTe Ha TE, IO V BHIAIAKY
kommiekcie  Cu(ll), Co(ll) Ta Mn(ll) Ha
MOYATKOBIA  JUISHII — KIHCTHMYHHUX  KPHUBHX
KOHLICHTPAL{ST O30HY HE 3MIHIOETBCS, TOMY
pO3paxyBard KOHCTAHTY IOBHAKOCTI MEPIIOTO
MOPAAKY 32 O30HOM HEMOXKJIHBO. Y 3B SI3KY 3 LIUM
aHami3 OJCPKAHMX JAHWX 3AIHCHIOBAN 3r1THO
HACTYITHUX MapaMeTpiB. MBHIKICTh peakuii depes
20 1 60xB (W, Wso), yac HamiBICPCTBOPCHHS
030HY (7,,), KOHCTaHTA IUBHIOKOCTI PEaKLii,
PO3paxoBaHa 3 YPaxyBaHHIM 7;,3a hopMyoro (2).

Sk mpaBuio, 3HAYCHHS KOHCTAHTH ki, HE
30iraeTbCd 31 3HAYCHHAM KOHCTAHTH MEPLIOTO
MOPAAKY HAa  TIOYATKOBOMY  €Taml  peakwii
(10-15 xB) [3-6], w0 CBIAYHUTE TPO POIKIATAHHS
030HY 32 PAIVKATBHO-TAHIFOTOBHM MCXaHI3MOM.
Worn wmerams, mo 6epyrs yuacTs y CTamisx
PO3BUTKY JIAHIIFOTA, 30UTBIIYIOTh YaC AOCATHCHHS
HAMIBICPCTBOPCHHS  030HY  (KOHCTaHTa ki
3MCHINYETBCA), TOMY, UMM OLIbIIC 7, THM
AKTHUBHIIIC KOMILICKC PO3KIIAIAE O30H.

Jst  pemokc-peakiiii, siki mepediraroth 3a
PaANKAIBHO-TAHITIOTOBUM MEXaHI3MOM 1
KaTami3oBaHi HOHAMH TEPEeXiTHHX  MCTANIB,
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XapPaKTCPHOIO € TOsBA MPUCKOPIOBANBHOI 200
rajapMIiBHOI Tii 3a iX criibHOI pucyTHOCTI [ 16].

Sk BummBae 3 gammx puc. | 1 TaOm 3,
AKTUBHICTh MOHOMETAJIBHIX KOMILICKCIB (cepist 1)
y peaxiii PO3KIATAHHS O30HY 3MCHIOYETHCS Y
MOCIT AOBHOCTI

[Mn(L1),] >> [Co(L1),] >> [Cu(L1),] >
> [Zn(L1),] > L1 ().

Sk mpuxnax, Ha puc.2 MOKa3aHI KIHCTHYHI
KPUBI  PO3KJIQJAHHS  O30HY  KOMILICKCAMU
[Mn-M2-L1], ne M2 =Co, Cu, Zn, oaepxxaHumu
METOAOM po3ainbHOI  ancopOuwii. BugHo, mo
npodiii  KIHCTUYHUX KPUBUX JUIS MOHO- Ta
OIMCTAIbHUX KOMITICKCIB OJHAKOBI, OJHAK BIX
NPUPOIH  APYrOr0 METATy CYTTEBO 3Q/ICKUTh
napamMeTp 7,,. AHAJIOTIYHI cepii OY/I0 OACPKAHO 3
komriekcamu  [Mn-M2-L1J*, cuHTe30BaHAMH
METOMOM CIbHOI azacopOigi. B Tabm. 3 takox
MPEICTABICHI KIHETHYHI T4  CTCXIOMETPHYHI
mapamMeTpu PO3KNIAMAHHS O30HY OIMETaIBHUMH
komrmiekcamu  [Co-M2-L1] (cepis 4 1 5), nme

M2=Cu,Zn, 1 [Cu-Zn-Ll], cuHTC30BAHUMH
JBOMa criocodamu (cepis 6).
CS, . mrhe®

200

Puc. 2. 3MmiHA KIHICBOI KOHIICHTPALIl O30HY 3 9acOM
OPH  PO3KIATAHHI O30HY  KOMIUICKCAMH
[Mn-M2-L1]/S1, omepkaHuMu  METOIOM
posaiteHOI ancopbuii; / — [Mn(L1),], 2 — [Mn-
Zn-L1], 3 — [Mn-Co-L1], 4 — Mn-Cu-L1]
(CJ, =200 MrAs’ (4.2:10° moms/m))

Ockimpku  koMmmieke Mn(Il) e HalGLIBII
AKTHBHUM, TO BILIMB APYrOro WOHY METAly B
OIMETATIPHOMY KOMIUICKCI JIOTIYHO PO3TIISLAATH AJIS
mpu  Mn-M2 (M2=Co, Cu,Zn). Awnams
OJCPIKAHUX PE3YJIbTATIB BEAC A0 HACTYITHHX

ISSN 2079-1704. X®TI1 2016. T. 7. Ne 1



AHMUO30HaHMHa akmueHicmb MOHO- ma BiMemaribHUX KoMIiriekcie 3d-memariie i3 caniyunanbiMiHonponinbHUMu

BHUCHOBKIB. AKTHUBHICTh OIMETATbHUX KOMILICKCIB
[Mn-M2-L1]*, cHHTC30BaHHX METOAOM CIIJIBHOI
agcopbuii  foniB  Mertame  (cepin2), TO
BIJHOIICHHID [0 MOHOMCTAJIBHOIO KOMILICKCA
[Mn(L1),] smeHtuyetscs v psixy

[Mn(L1)] > [Mn-Co-L1]* > [Mn-Cu-L1]* >
> [Mn-Zn-L1]* (II).

SHIDKCHHS AKTHBHOCTI KOMILICKCIB
[Mn-M2-L1]* s6iraerbest 3 psaom (I), o010 upm
MCHIIA aKTHUBHICTB APYroro metary M2, Tum
Olpmia Horo rameMiBHa mig. Y Takiid
MOCIIJOBHOCTI 3MCHINYEThCS 1 KIJIBKICTD O30HY,
o Po3kiIascs (Oroen)-

IMpotune:kHa KapTUHA CHOCTCPITAETBCS Y
BUMAIKY OIMCTAIPHUX KOMILICKCIB [Mn-M2-L1],
OJCP:KAHUX MCETONOM PO3ALIBHOI aacopOrii HOHIB
meramB  (cepist 3).  3HIDKCHHS — AKTHBHOCTI
OIMETaTPHUX KOMIUICKCIB niepeaaetbest psaom (111):

[Mn(L1)]  [Mn-Zn-L1] > [Mn-Co-L1] >>
>> [Mn-Cu-L1] (I1D).

[Tpu upomy HAMOLMBIIKI ranbMiBHUN CEKT,
4K 1 B mepmomy Bunagky, susasisie Cu(ll); sovs
Zn(Il) — nesnaunwmii. [ns miei cepii GiMeTaaIpHUX
KOMIUICKCIB  mapamMetp (Jroc; 3MCHIIVETBCSA B
TaK1i k€ TOCIIJOBHOCTI.

Ta6mmna 3. KineTwdHi Ta CTEXIOMETpHUIHI TapaMETPH Peakii PO3KIANaHHSI O30HY MOHO- 1 GIMETATbHAMA KOMILIEKCAMHA

3 ocrosamn [luda (Cg =200 mr/n’)

. W10°, mostb/r-c Qroen 10%, by -10°,
Ne 3pasok W W Vo O, Ty € ol
Cepis 1. MonoMmeTanbHi koMmaekcH [M(L1),]
1 L1/Si 11.16 8.28 1.08 420 1.60
2 [Mn(L1),] 35.82 33.66 6.59 9600 0.07
3 [Co(L1),] 342 28.26 3.29 5880 0.12
4 [CuL1),] 30.6 2.52 1.15 2220 0.31
5 [Zn(L1),] 23.04 5.40 1.04 1920 0.36
Cepis 2. BimMeranphi koMmieken [Mn-M2-L17*
1 [Mn(L1),] 35.82 33.66 6.59 9600 0.07
2 [Mn-Co-L1]* 36.0 27.36 5.08 6000 0.12
3 [Mn-Cu-L1]* 23.76 19.80 4.50 5100 0.14
4 [Mn-Zn-L1]* 35.64 23.04 3.65 4500 0.15
Cepis 3. biMerampri koMIaeken [Mn-M2-L1]
1 [Mn(L1),] 35.82 33.66 6.59 9600 0.07
2 [Mn-Zn-L1] 35.0 32.73 6.87 9000 0.08
3 [Mn-Co-L1] 31.15 17.15 2.81 3600 0.19
4 [Mn-Cu-L1] 14.58 7.56 1.21 780 0.90
Cepis 4. bimeramsni xoMmieken [Co-M2-L1T*
1 [Co(L1),] 34.20 28.26 3.29 5880 0.12
2 [Cu-Co-L1]* 22.50 15.12 2.55 2400 0.29
3 [Zn-Co-L17* 28.98 8.46 1.48 2280 0.30
Cepisa 5. biMeranehi kommurekcn [Co-M2-L1]
1 [Co(L1),] 34.20 28.26 3.29 5880 0.12
2 [Cu-Co-L1] 32.22 22.40 2.98 4200 0.16
3 [Zn-Co-L1] 26.82 17.64 2.34 3300 0.21
Cepis 6. bimerampri xoMmieken [Cu-Zn-L1]* i [Cu-Zn-L1]
1 [CuL1),] 30.60 2.52 1.15 2220 0.31
2 [Zn(L1),] 23.04 5.40 1.04 1920 0.36
3 [Cu-Zn-L17* 13.86 6.48 1.73 720 0.96
4 [Cu-Zn-L1] 16.74 10.26 1.48 1080 0.64

Crioci0O oxeprkaHHs OIMETANBHUX KOMITICKCIB
BIUTHBAE HA IXHIO aKTHBHICTH, OIMCTAIbHI
kommiekcu Co(Il) ta Cu(ll), oxepxani MeTogoM
CriyibHOI aACOpOLi, AKTHUBHILI 332 KOMILICKCH,
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OJICPKAHI METOAOM PO3ALIBHOI aacopOlii KaTioHIB
METaB!
[Mn-M2-L1]* > [Mn-M2-L.1], ne M2 = Co, Cu ;
[Mn-Zn-L1]* < [Mn-Zn-L1].
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TakuM 4YWHOM, BCTAHOBJIICHO, IO OPH
OOHAKOBOMY  cmiBBiAHOmEeHHI MI1IM2 vy
OIMETAIPHUX KOMILICKCAX, BBCIACHHS PYroro
METANy BHUKJIMKAE 3HIDKCHHS iX AKTHBHOCTI B
peaKiii PO3KIATAHHS O30HY.

I[MiasuineHa AKTHUBHICTD OlMETAIBLHUX
KOMILICKCIB, OJCPKAHHUX  METOAOM  CITLTBHOL
aacopbuii, Moxke OYTH 3YMOBICHAZ PIBHOMIPHUM
(cratucTuuHuM)  po3moguioM 1 OJHM3bKUM
PO3TAIIYBAHHAM  JBOX OKPEMHX  KOMILICKCIB
pi3HMX MeTamB. Y  BHOQAKY  KOMIUICKCIB,

OJNCPKAHUX ~METOAOM  PO3AUTBHOI  aacopOrui,
KOMIUICKCH IIBHALIC 33 BCC PO3TALIOBAHI
OCTPIBKAMH, KOJM KOMIUICKCH PI3HHX MCTATIB
MAarOTh MCHINHU B3AEMHHIA BILTHB, TA, OKPIM TOTO,
MPH HEJOCTATHIM KiTBKOCTI MOBEPXHEBUX TITaHIIB
L1 ang yreopenns Oic-komruiekciB (tadm. 1), He
BUKJTIOUCHE YTBOPCHHS YACTHHH (HC MCHIIEC HIXK
3.0-10" monb/r) xommmekciB ckmagy 11,y
BUNAJKY K PO3IIBHOI copOmii iX BMICT 3HAYHO
MEHIIH.

AHTHO30HAHTHAA AKTHBHOCTH MOHO- U OMMETALIHYECKUX KOMILICKCOB 3d-MeTaI0B ¢
CATHIMJIAIBUMHHONPONWIbHBIMH I'PYNNAMH, HMMOOHIH30BAHHBIMH HA HAHOKPEMHe3eMe

T.JL. Pakurckas, A.C. Tpyoa, E.A. Paguenko, A. A, T'oay0
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Hccenedosano enusmnme npupoObl Memania # cnocoba noJyYeHus (COBMecmHas u pazoeivHas aocopoyus)
bumemannuveckux — kommiekcoe  [MI-M2-L1] na ocnose Mn(l), Codl), Cudl) wu Zndl) u
CaTUYUTATLUMUHONPONUAAIPOCUTA  HA  UX  GKMUBHOCMb 6  peaKkyuu  paslodceHus o030Ha. AxmugHocms
MOHOMeMAIIUYeckux Kommiekcog ybovieaem 6 paoy Mn(Il)>>Co(ll) >Cu(ll)>/n(l), a npu eeedenuu emopo2o
MEMAua AHMUOIOHAHMHbIE CEOCEA OUMEMAIIUYECKUX KOMIIEKCO8 YMEHbULAIOMCS. YCMAHOGIeHO, YmOo
buMemauIyecKue KOMRIEKCHl, CUHMEUPOSAHHBIE MEMOOOM COBMECHHON adcopbyuu, Oolee axmueHvl, Hem
KOMMIEKCHL, NOIYHEHHbIE MEMOOOM PA30eNbHOT a0COpOYULU UOHOE MEMAILTOS.

Kirouesste ciosa: pasiodicenue  O30HA, CAIUYUIaIbUMUHONponuIaspocut, MOHO- U bumemaniudeckue
KOMHAJIEKCHl

Antiozonate activity of mono- and bimetal complexes of 3d-metals with salicylaliminopropyl
groups immobilized on nanosilica

T.L. Rakyts’ka, A.S. Truba, E.O. Radchenko, A.A. Golub

Odesa 1. Mechnikov National University
2 Dvoryanska Str., Odesa, 65082, Ukraine, tir@onu.edu.ua
Kyiv Taras Shevchenko National University
60 Volodymyrska Str., Kyiv, 01601, Ukraine, agolub@univ.kiev.ua
National University of Kyiv-Mohyla academy
2 Skovorody Str., Kyiv, 04635, Ukraine, agolub@ukma.kiev.ua

The influence of metal nature and synthesis method (joint and separate adsorption) of bimetal complexes [M1I-
M2-L1] based on Mn(l), Codl), Cu(l), Zn{l) and salicylaliminopropylaerosil on their activity in ozone
decomposition reaction has been studied. The activity of monometal complexes is decreased in sequence
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AHMUO30HaHMHa akmueHicmb MOHO- ma BiMemaribHUX KoMIiriekcie 3d-memariie i3 caniyunanbiMiHonponinbHUMu

MndD)>>Co(Il)>Cu(ll) >Zn(ll) and under introduction of second metal the antiozonate properties of bimetal
complexes are reduced. It is pointed out that bimetal complexes synthesized by joint sorption are more active than
those prepared by means of separate adsorption of metal ions.

Keywords: low-temperature ozone decomposition, salicylaliminopropylaerosil, mono- and bimetal complexes
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