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COPBIIMHI BJACTUBOCTI CUJIIKATEJIO
3 KOBAJIEHTHO 3AKPIIIVNIEHUM 1-2-IIPUANJIIA3O0)-
2-HA®TOJIOM HIOAO0 IOHIB TOKCHUYHUX METAJIIB

Illinaxom o0nHocmadiiinoeo modughikysanusa 3a peakuyicto Mannixa 30ilicHeHo XiMiuHe 3aKpinAeHHs
nipudunaso)-2-nagpmony Ha noeepxHi

1-(2-
xapakmepuc-
MUKU, GU3HAYEeHO COPOYIHY €EMHICMb 00epICAH020 XIMIYHO MOOUPIKO8AH020 KpemHe3eMy w000 I0Hi6
Zn(ll), Pb(Ill), Cu(ll), Cd(ll), Ni(ll) ma Fe(Ill). Memodom FEIIP-cnexmpockonii dosedeno ymeopeHHs Ha
nogepxHi nAocKokeadpamuux komnaekcie npu aodcopoyii ionie Cu(ll). 3a OJanumu esekmpouHoi chexmpo—

cunixaeenro. Jocaiouceno adcopouiiini ma KiHemuHi

cKkonii cnoci6 koopounauii docaidxicenux ionwie Mmemanie 3 NOBEPXHEBUMU epPYNAMU AHANORIMHUI 00 CcMpPYK—

mypu NnoOiOHUX KOMNAEKCI8 ) PO3UUHAX.

Beryn

1-(2-nmipuaunazo)-2-nadton (ITAH) Hanexuts
JI0 BaXJUBUX aHAJTITUYHUX PEATeHTiB, OCKiJIbKU YT-
BOPIOE IHTEHCUBHO 3a0apBJieHi XeJaTHi KOMIJIEKCHU
3 ioHaMu Oaratbox mepeximHux MertaniB: Mn(Il),
Zn(IT), Cd(II), Cu(Il), Ni(Il), Co(lI, III), Hg(IIl),
Ga(IITI), Fe(I1I), Pd(11), Mo(V) Tomo [1, 2]. Cnouar-
ky ITAH BukopucrtoByBaiu AJsi eKCTpakuiiiHO-do-
TOMETPUYHOTO BU3HAYEHHS LIMX METaJliB MicJs eKc-
Tpakuii KOMIMJIEKCiB YOTUPUXJIOPUCTUM BYLJIEUEM,
xaopodopMoM, OEH30J0M YU Hi€TUIOBUM €TEPOM
[3, 4]. 3 po3BUTKOM TBepaoGa3HOTO eKCTparyBaHHs
Oyau po3poOJieHi MeTOAU aTOMHO-ancopOILiiiHOro
BU3HAUYEHHS CJiJiB HiKeJI0 Ta LIUHKY Micjasl aacopo—
uii ix kommexkciB 3 [TAH Ha MikpokpucragiyHoMy
Hadramini [5, 6]; nikemo (II) - micass KOHLIEHTpY—
BaHHs MOro CJiliB 3 BOAX Ha OKCUJi aJlloOMiHil0, MO—
nudikosanomy [TAH [7]; xynpymy, Hikesnoo, Kag—
Mil0, TIIOMOYMy, KOOaldbTy Ta XpOMY - 3 BHUKO—
puctaHHaM [TAH, HaHeceHOTO Ha MOJiIMEPHY CMOJTY
Ambersorb 563 [8]; umHky 3 TTAH, iMmmo6itizoBa-
HOro Ha MeMOpaHi 3 LeJlJ03HOro BojJokKHa [9];
Po(1I), Cd(II), Zn(1I) Ta Cu(Il) 3 mepeaKOHUEHTPY-
BaHHSM Ha MiKpPOKOJOHILi 3 MOJieTUIEHOBUM IO~
poukoM, iMmnperHoBanum [TAH [10].

[TepeBaxHy GinblicTh MyOaiKaliil mono iMMo—
oinizauii [IAH Ha moBepXHi KpeMHe3eMiB Ta aHaTi—
TUYHOTO 3aCTOCYBaHHS LIMX MaTepialiB MPUCBSIYEHO
copbeHTam 3 ancop6oBanum [1IAH [11, 12] a6o
oJlepXaHUM 30JIb-T€JIb METOIOM
Ximiune 3akpinneHHss I[IAH Ha mnoBepxHi

KpeMHe3eMaM,
[13].
KpeMHe3eMiB 3AilicHIOBajJMd 3a JOMNOMOrolp Oara—
TOCTaAINHOTO CUHTE3y 3 OJep>XaHHSIM IMpUILEIie—
HUX aMiHOBMIiCHUMX CMOJIYK Ta MOJAAbIIUM iX dia30-
TYBaHHSIM Ta a30CMOJYYEHHSIM, 110 MPU3BOIUIO J0
HEOOHOPIMHOCTI MOAU(IKOBAHOTrO MPOIIAPKY Ta He—
BUCOKMX KoHuUeHTpauiii [TAH y mnoBepxHeBoOMY
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wapi [14]. ¥ poboti [15] Oyno moka3aHO MOX—
JIUBICTh ofHOCTaniliHOTO 3aKkpinjeHHs [TAH Tta iH—
KX aHaJITUYHUX peareHTiB (GEeHOJbHOrOo TUMY Ha
KpeMHe3eMax LUISIXOM peakilii aMiHOMEeTUII0OBaHHS
(MaHHixa) 3 BUKOPUCTAHHSM SIK METUJIIOIOYOTO pe—
areHTy napadopmanpieriny. MeTolo 1i€i po6oTU €
JOCHiIXKEHHS cOpOUifHUX BIACTUBOCTEN cujikare—
JII0 3 KOBAJEHTHO 3akpimjieHuM -(2-nmipuaunaso)-
2-HadTOIOM, CUHTE30BAHOTO WIJSIXOM OAHOCTaNili-
Horo MonudikyBaHHS 3a peakilielo MaHHixa, 1100
OHIB TOKCUYHUX METaliB.

1. EKcnepuMeHTAaJIbHA YaCTUHA

Cunmes adcopbenmy. Monexkynu 1-(2-nipuau-
Ja3o0)-2-HadTony Oyiu KOBaJEHTHO 3aKpiljieHi Ha
noBepxHi cuiikareawo (Merck, muTomMa MmoBepXHS
mo asory 256 M /r, dpakiuisg 3 fiaMeTpoM YaCTHHOK

0,1-0,2 MM) BiZMOBiZHO J0 TaKOi CXEeMMU:
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OC.H -
OH : \ |

CuHTe3 3mificHIOBalM 3a TaKOl0 METONUKOIO:
HaBaxkKy [TAH macowo 4,985 r (20 MMoJb) po3uu—
Hsaau B 30-50 MJ1 eTUIOBOTO CUPTY MPU HarpiBaH—
Hi no 60 °C. HonmaBanu 2,4 r mapadopmaibaeriny
(80 MMo7b) i 9 MJ1 3-aMiHOMPOMiATPUTETOKCUCHIIA-
HY (40 MMouib). 3araJbHUil 06'€M cyMillli TOBOAUIUN
no 100 ma i pomaBanu 50 r BUCYLIEHOTrO CUJiKare—
nwo. Peakuilo mpoBoguin B TepMmocTati npu 60 °C
MNpOTAroM 5 roi, MepiogUYHO TMEpEeMilllylouu peak-
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uiiHy cymim. OpnepXaHUil NPOAYKT BUCYLIYBaJlu
npu 120 °C, npomuBanu 20 pasiB mo 50 mia eraHo-
JIOM i 3HOBY BHUCYILIYBaJlu A0 CTajaoi Macu.

I9-cnekmpu. [nsa niaTBepaxeHHs iMMoOinizarii
ITAH Ha mnoBepXxHi KpeMHe3eMy Oyiu OOcCHaiAxXeHi
IY-cnekTpu cCMHTE30BaHOTO COPOEHTY (creKTpodo-
toMmeTp Nexus 470 3 Dyp'e-TiepeTBOPEHHSM).

Konyenmpauyia npuwennenux epyn. KinbkicTb
1-(2-nmipuaunaso)-2-HadTonay, 3akpiljieHOTOo Ha
MOBEPXHi CUJiKareal, BU3HayYald cHeKTpodoTo-
METPpUYHUM MeToAoM npu A = 470 HM micas po3—
YUHEHHS MOAU(iKOBAHOTO KpeMHe3eMy JyroMm
[1, 2]. 3a pe3yiapTaraMu aHali3y BOHa CTAaHOBUTH
0,2 MMoOJIB/T.

Adcopbuyia ionie memanie. CTymniHb ancopOIlii
iOHiB MeTaJiB Ha MOBEPXHi cuikareao 3 XiMiuHO
3akpimieHuM 1-(2-nmipuaunazo)-2-HadTonom pospa—
XOBYBaJu 3a (GopMyJow:

R=(m_ /m)-100%=(m_—m)m_- 100 %,

ne mads - Maca agcopboBaHOro MeTajay Ta mo - Maca
MeTaqy y BUXiTHOMY po3uMHi. BeauuuHy mads pus-
Hayaju sIK pi3HUII0 MiX mO i Macolo MeTaly B piB-
HOBaXXHOMY PO34YMHi micas agcop6buii (m). OcraH—
HIO BEJMYUHY 3HAXOIUJIU SIK NOOYTOK PiBHOBaXHOI
KOHIIeHTpauii MeTajqy Ta 00'eMy pPiBHOBaXHOTO
po3uuny: m = CV. ®oTtoMeTpuuyHi MOCIiIKEHHS
piBHOBaxxHUX pos3uuHiB Kynpymy(Il), ununxky(Il),
mwitomMoymy(Il), kanmiro(Il), kobanety(Il) Ta Hike-
no (1) mpoBoauiu Ha cnekrpodoTomerpi CD-46 3
BUKODUCTAHHSIM KBaIpPaTHUX KIOBET TOBXHHOIO
/= lcM mpu TakUX MOBXUHAX XBUJb: A KyNpy-
my(Il) - mpu A =490 um, g uudky(ll) - npu
A =455 um, ang kaamiio Ta kobanbTy(Il) - mpwm
A =500 um, aasg nmoMoymy(Il) - mpu A = 520 HM,
aast depymy(IIl) - mpu A = 510 HM, Oas Hikedlo -
npu A =470 HM 3rifHO 3 MeToAUKaMu [3].
Enexkmpouni  cnexkmpu  oughyznoeo
oJlepXyBalu Ha cnekTpodoTomeTpi Specord-40.
Cnexmpu EIIP xomnnekciB kynpymy(Il) 3 1-(2-
nipuaunnazo)-2-HadTonaoM, KOBAJEHTHO 3aKpiIie—
HUM Ha MOBEPXHi KpeMHe3eMy, OyJu olepxXaHi Ha
cnektpoMeTpi PE-3106 (Pocist), saxkuii mpauioe y
3 cM niana3oHi DOBXWH XBUJib. Pe30HaHCHY yacToTy
BUMipIOBaJuM 3a Jomomorotr yvactoromipy 4Y3-54 3
yacTOTHUM KoHBepTopoM A3Y-87. 3pa3ku po3Milry—
BaJi B pe30HATOPi B aMIlyjax AiaMeTpoM 3 MM.

gidbumms

2. Pe3yabTaT Ta iX 00roBOpeHHs

[MopiBusauusa [Y-cnexktpiB 1-(2-nipuaunaszo)-2-
HadTony, cujiikareiao Ta xiMiuHO MoaudiKOBaHOTO
cunikarento (XMC) cBiguuTh npo Te, 110 B CMEKTPi
copbeHTy B mimsiHkax <1200 cM i 3000-3800 oM
CIOCTepiraloThcsli iHTEHCUBHI CMYTM MOTJMHAHHS
KpeMHE3eMHO1 MaTpulli, sIKi MepeIKoAXalTh ifeH—
Tudikauii GbyHKIIOHAAbHUX TPyN iMMOOiTi30BaHUX
mousiekya. [Ipore cmyry BajeHTHUX KoiauBaHb OH-
rpyn [TAH npu 3360 CM_I MOXHa ineHTUudikyBaTu i
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B crnekTpi XMC. Haii6inbm iHGOpMaTUBHOWO IS
nigTBepaxeHHs: immooinizauii [TAH Ha moBepxHi
kpemHe3eMy B IY-cmekTpax € nminsuka 1000-1600
oM (tabm. 1).

Tabauys 1. IopiBusaHHsa IY-cnekTpiB 4-(2-nipuauiaszo)-
Pe30pUMHY TAa CUJiKarejio 3 KOBaJEHTHO NpHUILeNJeHUM
AHAJITUYHUM peareHTomM

CMyru norjiMHaHHuA, fAKi

cnocTepiraloThes, CM. Bignecenus cmyr
[MAH Mouml.)u(osanuﬁ

cuiaikarenib
1060 1060 v (C-OH)
1230 - d (OH)
1340, 1440, 1600 1340, 1440, 1600 v (C-C apom.)

1580 1580 v (C-N apowm.)
3360 3360 v (OH)

TyT MoXHa BiA3HAUYMTU HASIBHICTb Yy CIEKTpax
ITAH ta XM C cmyr nornuHaHHs npu 1580 CM_l, o
BiANOBiZalOTh  CKeJeTHUM  KohauBaHHsIM C-N
3B'askiB. Ilpu 1600 cM  (Hail6inbln iHTeHCUBHA
cMmyra) ta nipu 1440 CM_l B 000X CIlEKTpax CIoc—
TepiraloTbCcsd CMYTHU, LIO BiAMOBiAAIOTH CKEIETHUM
KoJuBaHHAM apomaTuuHux C-C 3B'a3kiB, npu 1340
CM  HadgBHi CMYTM MOIIMHAHHS BAaJE€HTHUX KOIM—
BaHb C-H apomaTuuHOi cucTeMHu.

Copbuyiiini eracmusocmi w000 I[oHi6 Memanis.
HocniaxeHHs copOLiiiHUX BIacTUBOCTE! cuiikare—
no 3 npumemieHuMm [TAH npoBoauau y ctaTuyHo—
My pexwumi. [Jdnasa uboro BukopuctoBypaiu 0,1 r
ancopOeHTy Ha 25 MJ po3uuHy Mertany. s moc—
JiIxeHb Oya0 BUOpaHO iOHU TaKUX OCOOJUBO TOK—
cuyHuXx MeTaniB, sk raomoym(Il) ta xaamii(Il),
NMpeacTaBHUK TOKCUYHMX MeTaniB - muHK(II) Ta
iOHM HETOKCHMYHMX MeTtaliB, no skux I[TAH wmae
BUCOKY CIIOPiTHEHICTh i $IKi MOXYThb 3HUXYBaTHU
CeJeKTUBHICTh copbeHTy, a came (epym(lIl), xo-
6anpT(Il) Ta Hikens(Il). 3anexHicTb cTyneHs agcopo—
1ii JOoCiIXXeHUX iI0HIB Ha cuJjikaresi 3 KOBaJe€HTHO
3akpiniaeHum [TAH Big pH cepenoBuuia mokaszaHo B
Tabma. 2.

Tabauys 2. 3anexHicTh cTynens aacopouii (%) ionis me—
TajiB HAa cUJiKareji 3 KOBAaJJEHTHO 3aKpilnJeHUM Ha mo—
BepxHi 1-(2-nmipuauinazo)-2-uacdroaom Bix pH cepenosu-
ma (CTaTUYHUMA pexuM copduii, maca copéenty 0,1 T,
BUXigHa maca metanaiB y po3uuHi 100 Mkr, yac copOuii
24 ron)

Ion 3navyenns pH cepenosuma

meTany 1,0 17 | 40 6,9 8,0 | 9.1
Zn’+ 67,8 | 80,0 | 56,4 | 92,9 | 97,1 | 92,2
cd*+ 175 | 17,5 | 17,5 | 27,5 | 75,0 | 95,5
b2+ 0 15,7 0 91,5 | 91,5 | 58,9
Fe'+ 27,5 | 46,0 | 52,5 | 79,5 | 83,0 | 72,5
cul+ 52 | 40,0 | 450 | 985 | 96,7 | 95,1
Co*+ 0 | 259 0 47,6 | 32,2 | 72,5
Ni*+ 0 0 0 0 96,7 | 89,5
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3anuMK JaHVUMU MOXHa 3pOOUTH BUCHOBOK TIPO
Te, IO CUHTE30BaHUU XiMiuHO MoaudiKoBaHUM
KpeMHe3eM € Majnoe(eKTUBHUM aacopOeHTOM II0—
N0 LKUX iOHIB Yy KHUCJOTHOMY CepefoBUILi, MpoTe
npu pH = 6,8-9,2 Bin no6pe (Ha 92-98 %) Buiryuae
ionu Zn(Il), Pb(II), Cu(Il), a Takox 4yacTKOBO ai—
copbye Cd(II), Ni(IIl), Fe(Ill), mo moGpe ysrom—
XKYETHCS 3 iHTEPBAJOM iCHYBaHHSI KOMILUIEKCIB I[UX
metaniB 3 [IAH y po3umnnax [16-19]. [Ipore Kitb—
KicHy ajco061ilo He 3a¢hiKCOBaHO AJisl XKOIHOTO 3 0~
CHIIKEHUX MeTaliB.

PesynbTatu gociaigkeHb KiHETUYHMX XapakTe—
puctuk cuHTezoBaHoro XM C oo aacopOiiii Kox—
HOTO 3 BUOpAHUX METAJIIB Yy HEUTPAILHOMY Ccepeno—
BULIi MigcyMoBaHO B Tabu. 3.

Tabauys 3. Kineruka BuayyeHHs (%) nesKux mepexim—
HUX MeTaJdiB HAa KpeMHe3eMi 3 KOBaJeHTHO 3aKpimjieHuM
Ha noBepxHi 1-(2-mipuaunaszo)-2-nadronom (cTaTuIHUI
pexum aacopouii, maca copoenty 0,1 r, BUXinna maca me—
TajgiB y po3uuni 100 mMkr)

Ton Yac cop0buii

MeTany pH 5 xB 10 xB 20 xB 60 xB
Zn+ 8,0 72,1 76,3 85,6 93,8
cd*+ 9,2 84,5 73,2 87,3 82,7
Pb+ 6,8 93,5 90,3 96,8 90,3
cu+ 8,0 77,5 77,5 83,7 92,5
Fo'+ 8,0 | 932 80,2 90,7 94,0
Co’+ 9,2 75,2 73,8 82,0 73,2
Nit+ 8.0 13,0 19,0 19,0 17,7

AHaniz naHux Tabauui CBIAYUTH MpPO Te, IO
ollepXXaHUN XiMiuHO MoaudikoBaHUN CUJiKarejib
BUSIBJISIE XOPOILi KiHETUYHiI XapaKTEpUCTUKU LIOA0
BCiX AOCHiJ)KEHUX METalliB, MAaKCUMaJbHUI CTYNiHb
BUJIYyYEHHS SIKMX JOCSTaeTbCcs BxXe 3a 5-10 XxB KOH—
TakTy. OTXe, OJepXaHUl aacoOpOEHT MOXe BUKO—
pUCTOBYBATUCS AJIS BUJIYYEHHS KaTiOHIB i3 BOOHUX
PO3UYUHIB Yy AMHAMIYHOMY pEeXUMi aacopoOIuii.

0,006

= 0,004
Z 0002
o
0
0 02 04 0,6 08 1 1.2 1.4
[Cd], mvcus'n
Puc. 1. I3otepma cop6uii ionis Cd(Il) Ha cunikareni 3 xi-
Mi4HO 3akpimieHuM 1-(2-mipuaunaszo)-2-HabToaoM TIpHU
pH=9,1

i BCTaHOBJIEHHS cOPOLiliHOT EMHOCTI culika—
rejqo 3 ximiyHo 3akpimieHum [MTAH Oynu gocnig—
XeHi i3oTepMmu copbuii ioHiB ruiromMoymy(Il), kan-
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mio(II), nunky(Il), kobanpry(1l) Ta xkynpymy(ll).
ExcniepyMeHTU MNPOBOAMIU 3 MOYATKOBUMU Killb—
KOCTSIMU MeTalliB y po3uuHi Big 0,01 1o 3 MMoub B
po3paxyHKy Ha 1 T copOeHTy HNpu ONTUMaJbHOMY
JUISL KOXKHOTO MeTany 3HayeHHi pH aacop6uii. [30—
TepMu aacop6buii ioniB Co(Il) Ta
JIeHo Ha puc. | Ta 2.
BcraHoBieHO, 10 cujikaresb 3 XiMiYHO 3aKpin—

npeacraB—

nenuM [MAH mae HeBucoky (6u3sbko 0,005 MmMoib/
r) copOuiiitHy eMHicTb wogo Cd(Il).

ITpu ubomy, 3rinHO 3 puc. 2, i3oTepma copOILil
Co(II) mae cTyniHuacTuit xapakTep i 3acBiguye, 110
Mpu MajJoMy CTymneHi 3amoBHeHHs nmoBepxHi XMC
iomamu xo6anbty(Il) (mpu CCo < 0,1 mMMoub/r) Ha
MOBEPXHI
ckaany Co+ :IMAH =1 : 2, npu 30iJblIEHH]I KOH™

a;[cop6eHTy nepepaxamwTb KOMIIJIECKCHU

LIeHTpallii MeTajJly Ha MOBEPXHi MOYMHAIOTh MepeBa—
xatu Komriuiekcu ckiuaany Cot+ : [TAH =1 : 1. AHa—
JIOTiYHi 1aHi Oy/jo olepXaHo Wy BUMAAKYy aacopOuii
Zn(1l). ono xo6anery(Il) Ta xynpymy(Il) nanuit
XMC BusBJsSi€e 3HAYHO OUIbIIY COPOLiiHY €MHICTh
(mo 0,16 MMOJIB/T), IO MOXe MOSICHIOBATUCH 30Kpe—
Ma BHUCOKOIO criopigHeHicTio Mousekyn I[TAH no
Co(IT) ta Qi(11), BusgBneHow y po3uunax [18, 19].

T

0.2

0,12 /
0,04 /

A, MMOIB/T

[Co), mmonw/n

Puc. 2. I3otepma cop6uii ioniB Co(ii) Ha cunikareni 3 xiMiu—
HO 3akpinineHum |-(2-nipuaunaszo)-2-nadprosom pH = 9,1

BpaxoBylouu, 1110 KOHUEHTpalisg NpULIeIIeHUX
mouiekys [TAH Ha moBepxHi KpeMHe3eMy CTAHOBUTh
61u3bko (0,2 MMOJIB/T, MOXHa CTBEPIXYBaTH, LIO
npakTu4yHo Bci MmoJiekyau [TAH, ximiuHo 3akpinieHi
Ha MOBEPXHi CUJIiKarejalo, BUSBISIOTh KOMILJIEKCO-
TBipHY akTuBHicTh 1o Co(Il), yoro mpakTuuHo He
MOXHa JOCSTITU NpU OaraTocTaliiHOMY 3aKpillJieH
Hi JiraH/iB Ha MOBEPXHi KPEeMHE3eMy.

3 MeTOl0 BCTAaHOBJIEHHS CMOCO0Y KOOpAMHALLil
ioHiB Kynpymy 3 Mosekyiamu [TAH, koBajeHTHO
3aKpilJIeHUMU Ha MOBEPXHi CUJIiKareigl 3a peak—
niero MaHHixa, Oyno oaepxaHo crnektpu EIIP ngns
3pa3KiB 3 pi3HOI0 KOHILEHTpallielo KyInpyMy Ha Io—
BepxHi. Cnexktpu EIIP xapakTepusyroTbcs aHizo—
TPOITi€I0 i HAITOHKOI CTPYKTYpolo curHany g/l a e
NOBOAUTH, 110 KYNpyM Ha moBepxHi naHoro XMC
3HAXOAUThCS y ABOBaJeHTHOMY cTaHi. Po3paxoBaHi
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3i cmekTpiB 3HauyeHHsa g-dakTopa i A/ mokaszaHo B
Tabna. 4.

Tabauys 4. Ilapamerpu cnektpis EIIP komniekcis ioHiB
Cu(II) 3 1-(2-nipuannaso)-2-nadroaom, xiMmiuHo 3akpin-
JeHMM HA NOBEPXHi cHUIiKareaw, 3aj1eKHO BiJ KOHIEHT-
pauii axcopooBanoi mini

Nespuska | C . myoun/ | g, g | A,10% cu!
1 001 2,234 2030 147
2 0,05 2,276 2,025 149
3 0,20 - | 2,047 -

®opma Ta po3paxoBaHi mapamerpu EITP-cmexT-
piB 1alOTh MOXJUBICTh CTBEPAXYBATU:

— NpU 3HaUYeHHsIX KoHLeHTpauii kynpymy(IT) Ha
MOBEePXHi COpOEHTY, MEHIIMX 32 KOHILIEHTpalilo MO-
nekyn ITAH (3pa3zok 1), oroueHHs kynpymy(Il) y
ancopOLiliHOMY KOMIUIEKCi BiAMOBiZa€e YOTUPUKO-
opauHoBaHomy Cu(ll) 3 xkoopauHaUiiHUM By3JOM
[2N20] [20-22];

— npu 30inblIeHHI KOHUeHTpauii kynpymy(I1) Ha
noBepxHi copoeHTy (3pa3zok 2) B EIIP-cnexkTpi npo—
CTEXYIOTbCS CUTHaJIU Bill NEKiJbKOX KOMIIJIEKCiB,
napameTpu SKUX € OJU3bKUMU, 110 MOXe OyTu
MOB'SI3aHO 3 BUKPUBJIEHHSIM IUIONIMHHOI CTPYKTYPHU
KOMILIEKCiB [22];

— NpU 3HaUYeHHsIX KoHLeHTpauii kynpymy(IT) Ha
MoBepXHi copOeHTYy, 3iCTaBHUX i3 KOHILIEHTpali€lo

|
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npumerieHux monekyn ITAH (3pa3ok 3), curHan
HAJTOHKOIO PO3ILENJEHHS € PO3MUTUM, XO4ya MpU
LIbOMY acuUMeTpiss Ta aHi3oTpoIis ¢popMMu cHeKTpa
30epiraloTbcs.

HNns 3'scyBanHs OynoBu komruiekciB Cu(ll),
Cd(IT), Pb(II) ta Zn(1I) 3 monekynamu [TAH, ximiu-
HO 3aKpilJIEeHUMU Ha MOBEPXHi CUJIiKarejio 3a peak-
uiero MaHHixa, OyJ0 oaepXaHO €JeKTPOHHI CIEKT—
pu nudysHoro Bindbutts (puc. 3).

Y cnekTpax crnocTepiraloTbCsi HEBeJIUKi Neperu-
HU cMyr d-d mepexoliB MeTaliB y naingHui 500—
550 um: ans Zn(Il) — npu 580 um, nasa Pb(Il) — npu
620 um, maaa Cu(Il) ta Cd(IT) — mpu 550 HM, sxi
n00pe KOPEeNIoTh 3i 3HAYEHHSIMU CMYT NMOTJIMHAHHS
d-d nepexoniB uux MetaniB y komrmiekcax 3 [IAH y
po3uuHax [16, 18, 23, 24], W0 AOBOAUTH TOU (haKT,
1o cnocib KoopAMHalil LKMX MeTalliB i3 MoJIeKyJlaMU1

ITAH Ha mnoBepxHi XMC aHasoriyHuii ixHiil
B3a€EMOJii Y pO3UMHaXx.
BucHoBku

Cuiikarenpb i3 KOBaJEHTHO 3aKpilUIEHUMHU Ha
noBepxHi MoJiekyJamMu 1-(2-nipununaso)-2-HadTo-
Jy, CUHTE30BaHUI 3a OMHOCTAIiifHOIO peaKIlielo
Mawnnixa, nipu pH = 6,8—9,2 Bunyuae Ha 92—98 %
ionu Zn(Il), Pb(II), Cu(ll), a TakoX 4acTKOBO aj-
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Puc. 3. EnexkrtpoHHi crnekTpu Oudy3HOro BigOUTTS cuiikareiw 3 XiMiYHO 3aKpilJieHUM Ha MOBEPXHI

1-(2-nipuaunnaszo)-2-

HadTosoM (5) ra itoro komrmiaekciB 3 ionamu Cu(ll), Cd(IT), Pb(Il) i Zn(I1) (1-4 BigmoBigHO)
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copoye Cd(II), Ni(II) Ta Fe(IIIl). OnepxaHuit ximiu-
HO MoaudiKOBaHUI KpeMHE3eM XapaKTepU3yEThCS
NOOpUMHU KiHETUYHUMU XapaKTepUCTUKAMU IOI0
ancopOiii iOHiB BUBYEHUX MeTalliB i MOXE BUKO-
pUCTOBYBaTUCh IS iX copOLii y AUHAMiIYHOMY pe-
xKkuMi. CopOuiiiHa eMHICTh XiMiYuHO MOoaUdiKOBaHO-
ro cujikareto mwomao ioHiB Cd(IT) i Zn(II) € He3Hau-
Howo (61u3bko 0,005 mmonw/r), a mono Co(Il) ta
Cu(Il) - o 0,16 MMONB/T i3 yTBOPEHHSIM Ha TOBEP-
XHi KpeMHe3eMHOI MaTpulli CIOYaTKy IMepeBaXKHO
koMmIuiekciB ckiaany Me+ : [TAH=1:2, a npu
30UIbIIEHHI KOHLEHTpalii MeTany - KOMIUIEKCiB
cKjany Me+2: IMAH=1:1.
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E. Yanovska, V. Kuzovenko, O. Kichkiruk, V. Tertykh

SORPTION PROPERTIES

OF SILICA WITH

COVALENTLY BOUND 1-(2-PYRIDYLAZO)-2-NAPHTHOL
WITH RESPECT TO IONS OF TOXIC METALS

The chemical binding of I-(2-pyridylazo)-2-naphthol molecules on the silica gel surface was carried
out via the one-step Mannich reaction. Adsorption and kinetic characteristics of this chemically modified
adsorbent with respect to Zn(1l), Pb(ll), Cu(ll), Cd(ll), Ni(ll), and Fe(lll) ions have been studied. Forma-
tion ofsquare-planar complexes at Cu(ll) adsorption on the silica surface was detected using the ESR
spectroscopy method. Based on the electronic diffuse reflectance spectroscopy data, the manner of coordi—
nation of the investigated metal ions with surface groups is analogous to the structure of such complexes
in solutions.
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