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A copb6iiis kartionis Zn?"T, Cd?*t ta Pb?T
HAHOKOMIIO3NTAaMMN Ha OCHOBi OJHOOAOMEHHOI'O MarueTury

(ITpedcmasaeno axademirom HAH Yrpainu M. T. Kapmenem)

Cunmesosano maenimouymausi narnokomnosumu Fez04/S102 Fes04/TiO2 i FegOy/Aly O3 1a
0cH06i 00HodomMenH020 mazremumy. Bussaeno 3anescricms adcopbuiinur aacmusocmets Ha-
HOKOMNO3UMIE 610 TiMiuHOT Npupodu ix nosepxhi. Busueno izomepmu ma xinemury adcopbuii
kamiowie Zn*T, Cd*T, Pb*" i iz cymiwi 3 sodnux posuunis e inwmepeani pH 4,5-10,0. Ha-
HOKOMNOZUMU TAPAKMEPUIYIOMBCA BUCOKON OLOCYMICHICNIO, CMYNIHD SUAYYEHHA TOHIE CMa-
nosumv 95-99%. Hatieuwyi adcopbuiting napamempu 0aa 6CIT JOCAIOHUT 10MI6 MAIOMb HaA-
nocmpyxmypu FezO4/TiOg. 3pobaeho 6ucthosok npo nepenekmusHicmsd CuRMeE308aHUT HAHO-
KOMNO3UMIE OAA CMBOPEHHA a0COPOEHMIE MEOUKO-010A0214H020, METHIYH020 1 €KOA02I4H020
NPUSHAYEHHA.

Ka104086t ca08a: MarHeTuT, KOMIIO3UTH, MOAUMIKyBaHHsa, 610CyMiCcHI TTOKPUTTS, aCOPOITis,
KaTiOHH MeTaJIiB.

Bukopucranns 0J{HOOMEHHOTO MATHETUTY SK BUXIJIHOTO MaTepiaJy [Jisi CHHTE3y MArHiTO4yT/IU-
BUX HAHOKOMIIO3UTIB OOYMOBJIEHO HOr0 YHIKAJIHLHUMEU (PI3UKO-XIMIiYHUMHU Ta €JIeKTPOMIZUIHUMEI
BJIACTUBOCTSIMY, MPUAHATHUME OiocyMmicHicTiO 1 OiomerpaabenbHICTIO, HAKOMUIEHNM JTOCBiI0M
y rajy3i MoaudiKyBaHHS MOBEPXHI, MOXKJIMBOCTSIMU KEPYBAHHS PYXOM HAHOYACTUHOK 34 JIOTIO-
MOT'0OIO0 30BHINTHKOTO MATrHITHOTO TIOJIsI, 3aCTOCYBAHHS HA CTAIAX PO3/ITEeHHS Ta BUJIyYeHHS aJl-
copbenTiB MeToy MaruiTHOI cenaparii [1-3]. Jo ocobamBocTreii 0JHOOMEHHOIO CTaHy MArHITHUX
HAHOYACTUHOK HAJIEXKATh OJHOPITHICTH HAMATHIYEHHS NMPHU OyIb-sKUX 3HAYEHHSX 1 HAIPIMax
MAarHITHOTO OJIst, MOXKJIMBICTD iICHYBaHHSI JIOMEHIB K y TBEPAOTUILHUX depo- i hepuMarHiTHuX
cliaBax i crosiykax, Tak i B pimHax — cycrensisgx i kosoinax [4]. YV 6ararbox HpakTHYHO Ba-
JKJIMBUX BHUIAJKAX (DYHKIOHAIBHE 3aCTOCYBAHHS HAHOYACTHHOK (CIIPSIMOBAHWI TPAHCIIOPT JIi-
KapChbKUX IIPENapaTiB JI0 OPTaHiB 1 KJIITUH-MIiIEeHel, pO3i3HaBaHHA 1 JIEKOHTaAMIHAIls BipyciB,
agcopbiiist [5-9]|) 3/ificHIOETBCS B PIIKAX CepeioBHIAX.

B IacruryTi ximil moBepxai im. O. O. Yyiika HAH Ykpaiau po3pobsieHO TeXHOJIOTIT CHHTE3Y
OJIHOJIOMEeHHOTO MarueTuTy [10], MarHiTO4y TJIMBUX HAHOKOMIIO3UTIB IIMPOKOIO (DYHKIIOHATBHOIO
IpU3HAYEHHST 3 PI3HOIO XIMIYHOIO IpUPOJIoI0 noBepxHi [1, 2, 5-9] Ta marnitHux pigun [11, 12| Ha
X ocHOBi. BrazaHi HaHOMATEpiaJ M BUKOPUCTAHI IIPY CTBOPEHHI HOBUX THUIIIB KOHCOJIIJOBAHUX Ha-
HOCTPYKTYD, 10 e(DEeKTUBHO B3aE€MOJIIOTH 3 €JIEKTPOMATHITHUMHU BUIIPOMIHIOBAHHSIMU 3aJ[AHOTO
Jianazony crekTpa [1], a Takok HOBOI JiIKapchKol hOpMH BITUU3HSIHOIO OHKOJIOITYHOTO IIperia-
pary “@eporutar” [13], imero sIKOro Brepiie eKCIepuMeHTaJIbHO o0rpyHTOBaHO 14| Ha 3acajax
cTpareril MO0JaHHS PE3UCTEHTHOCT] 3I0KICHUX MYyXJIMH JI0 MUCILUIATHHY IIJISXOM (hapMaKoIo-
rivHOl KOpeKIiil 0OMiHy €HIOIeHHOTO 3aJj1i3a, M0 3abe311e9yeThCa 3aCTOCY BAHHSIM 3a/1i30BMiCHOTO
HAHOKOMIIO3UTA Ta MUCIIaTHHYy [15].

fx cBimgaTh JIaHI HAYKOBUX JI2KEePeJsl, KATIOHN BayKKUX METAJIB 3aJUNIAI0OTHCA OJTHUMU 3 Haii-
HEOE3MEeTHIINNX TOKCUIHUX 3a0PY/IHIOBAYIB, a IpobsieMa iX BUJIyUYeHHs HE BTPAYa€ aKTyaJbHOCTI
i morpebye nogasbmmx jgociaipkens [6]. Tomy mMeToro joctiizKeHHst 6yJI0 BUSHAYEHO CHHTE3 Ta
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BUBYCHHS MATHITOUYTIUBUX HAHOKOMIIO3UTIB MEIUIHOIO, €KOJIOTIYHOIO Ta TEXHIYHOTO BUKOPU-
cTaHHsI J71s aacopOriil i0HIB BaykKKUX MeTaJIiB 3a1exkHo Bifg pH cepemoBuina Ta HasgBHOCTI CyMirmi
ioHiB.

EkcnepuMmeHTanbHa YacTuHa. BucokojucnepcHuii MArHeTuT CUHTE3YBaJM 33 PEAKINEI0
Emvopa [1] 3a meropukoro [9]. BukopucroByBasu (hpakiiio 9acTUHOK MarHeTury po3Mipom 6-—
23 uMm, siki € ogHomoMenanmu [8]. TIuToma noBepxHsi Joc/iHUX 3pas3KiB cranoBusa 105 M2 /1.

s momudikyBaHHS MOBEPXHI HAHOYACTUHOK MArHETUTY BUKOPUCTOBYBAJIU MOKPUTTS, 3718~
THi 3abe3meunTu 6i0CyMiCHICTH HAHOKOMIIO3UTIB i3 CEpeIOBHUINEM YKHBOTO OPraHi3My, 30KpeMa
TETPACTOKCUCHIAH, H-OyTUJIOPTOTUTAHAT Ta i30mporiiar amoMinio. s gocimkenns amncopo-
HIHUX XapaKTepUCTUK IIOBEPXHI HAHOKOMIIO3UTIB CHHTEe30BaHO Taki 3pasku: Fe3Oy, Fe30,4/SiOq,
F6304/T102, F6304/A1203.

Cunres nHanokommosutiB Fe304/Si0g, FesOy4/TiOg 3aiiicHIOBaIN MeTOIOM aJ1cOPOIiHOIO
mondikyBanus mosepxHi, a FesOy/AloO3 — meTomom ximianoro moandikyBaHHs TOBEPXHI Ma-
raetuty izonpomnizarom amominito (C3H7O)sAl

MonudikyBaHHs TOBEPXHI CHHTE30BAHUX 3Pa3KiB MiITBEPZKEHO METOHOM iH(padepBOHOT
criekrpockoril 3 dyp’e-nakonudentsm (cnekrpomerp “Perkin Elmer”, mogens 1720X, niamazon
400~ 4000 cm™1).

Asicopbuiito (A, mr/r) ta cryniab Buiyudennst (R, %) na noepxui BuxigHoro ta Moaudikosa-
HOT'O MarHeTHUTYy MO0 KaTiOHIB BU3HAYAIN IIJISIXOM BUMIPIOBAHHS KOHIIEHTpAIliN 10HIB Y PO34H-
HaX J0 1 micsist azcopbIil i3 3aCTOCYBaHHSIM aTOMHO-abCcopOIiiiHOro Meroy (cmekrpodoromerp
C-115 M, mosiym’siHa cyMmimn areruaieH—oBiTps).

st mobynoBu izorepMm BukopucroByBasu pozunau coseit ZnCly, CdCly, Pb(NOs3)o 3 konIen-
rpamisyu Zn?t 10-200 mr/1, Cd*T 2-250 mr/x ra Pb*T 5-250 mr/n. Axcop6uito saificmiosam
B JIMHAMIYHOMY PeKUMi IIpH KiMHATHIN TemmepaTypi B arerarno-amiaanomy 6ydepi (g = 0,03
V =5 mi).

Biocymicuicrs marmerury, nanokommnosutis FezO4/Si0y, Fes04/TiO2, Fe304/Al2O3 omimro-
BaJil 3a 1X BIJIMBOM Ha YKUTTE3MATHICTh KJITHH XJIHOOIEKAPCHKUX IPiXKIKIB Saccharomyces
cerevisiae [8]. ZKurTe3marHicTh KIITHH BU3HAYAJN 3a JOMNOMOIOI0 JAMHAMIYHOI METOJUKU Dee-
crpanii COg2, BULJICHOrO B mpoIeci aHaepoObHOro juxanHst (OpOJiHHs) MiC/as B3a€MOJl KIITUH
3 CHHTE30BAaHUMH HAHOCTPYKTYPaMU, & TAKOXK IMUTOXIMITHUM METOI0M. BUKOPUCTOBYBaIM BOIHI
cycrensii KJIiTuH Ta HaHOMaTepiaiB (HaBayKKa JIPiKKIB — 1 T, KOHIIEHTPAIlisT KOJKHOTO HAHOMa-
Tepiasy craHoBmIa 28 Mr/ M1, 9ac BUTpUMKE — Bif 1 j10 5 16, remneparypa ~25 °C). Ilurorokcu-
9YHA i MArHETUTY CIOCTepiraeThes mpu ioro rpanmyniii konrentparii 0,01% (mac.): xkurresna-
THICTH KJTUH 1pu npoMy cranosusta 98-99%. Ilpu Giabin BUCOKUX KOHIEHTPAISIX MATHETUTY
(0,05% (mac.)) KUTTE3MATHICTD APIKIKIB 3HIKYEThCs 10 ~90%. 3MeHIIeHHs KUTTE3AaTHO-
cTl KJITHH JAPiKJEKIB 3a HasBHOCTI HanokoMnosuTiB FesOy/SiOg, FesO4/TiO2, FesOy4/Alo05
B yMOBaX €KCIIEpUMEHTY He 3adikcoBaHo.

MaruiTHi BJIACTHBOCTI CHMHTE30BAHUX HAHOCTPYKTYP BU3HAYAJNCH CyIEpIIapaMarHeTU3MOM
OJIHOJIOMEHHOTO MarHeTUTy — sijipa HaHokommosuty [8]. Hasericrs o6omonkoBux crpykTyp SiOg,
TiO2, AloO3 TpakTUYHO He BIUIMBAJIA HA MATHITHI BJIACTUBOCTI HAHOKOMIIO3HUTA.

PesynbraT; Ta 0OGroBOpeHHsI. 3aJie;KHICTH aJ1cOpOIlil KATIiOHIB Ha IIOBEPXHI CHHTE30Ba-
HUX HAHOKOMMO3WTIB Bix pH mociimKyBaan B IHHAMITHOMY pexKUMi IpU KIMHATHIN TeMItlepaTy-
pi B amnerarno-amiagnomy 0ydepi. pH-norenriomerpudni BuMiproBaHHs IPOBOAMIN HA TPUJIAIL
[-160 M, pegympraTn momaHo Ha puc. 1.

Maxkcumastbii 3Hadenns ajucopbiii Zn?t crnocrepiraiorsest npu pH 7,0-7,6, a st noBepxui
Fe304/TiO2 nmianazon pH posmmpennii (7,0-9,0).
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Puc. 1. Banexuicrs aacopbuii karionis Zn" (a), Cd*" (6) ta Pb*" () na nosepxmi cunresoBanumx KOMIO3HTIB
Bi,H pH: 1 — Fe304; 2 — Fe304/Si02; 3 — Fe304/Ti02; 4 — F6304/A1203
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Puc. 2. Isorepmu azcopbuii karionis Zn’", pH 7,4 (a), Cd*", pH 7,54 (6) ta Pb>", pH 7,0 (6) ma mosepxmi
koMmo3uTiB: I — FezOy; 2 — F6304/Si02; 3 — F6304/Ti02; 4 — Fe304/A1203

s BCiX MOBEPXOHB MaKCUMAaJIbHA aJ1copOIlisi 10HIB Cd?" Binmiuaerbes npu pH 7,0-8,5. IIpu
3cyBi pH B kucsty abo JIy2KHY CTOPOHY acopOIiiiHa eMHICTh 3MeHITyeThCs. [loBepxHsa KoMIIo3uTa
Fe30,4/TiO2 BipisHsieTbCst 3HAYHOIO MIEPEBArO0 aCcoOPOINT MO0 KATIOHIB Cd?t.

MakcumabHa aacopOIlist i0HIB Pb%* JJTsT BCiX TTOBEPXOHBb crocTepiraerhbes mpu pH 7,1. s
nosepxHui Fe304/TiO9 xapakTepHi BUCOKI MOKA3HUKHU aJICOPOIIHHOT €MHOCTI TIPU IMUPOKOMY i
anazoni pH. XapakTepHe 36iabIeHHsT ajicopOItiiiHol emuOoCTi B miamasoni pH 3—4, Bractupe s
agncop6bril ionis ceunmo. Ilinumennss pH Bume 7,5 npussoauts 1o yreopenus Pb(OH)y, skuit
icHye B po3umHi y BUTJIAM KoJioiay. Tomy mocmiizKeHHst ajcopOril ioHiB Pb%T B mianazoni pH
Bute 7,5—8,0 Oy0 He JOMUILHUM.

Kineruuni jpocsiKeHHsT CBil9aTh po Te, MO iCTOTHA 3MiHA ITBUIKOCTI HACUYEHHS TOBEPX-
HI IMOI0 KaTiOHIB Zn?t criocrepiraerbest Ha Kommosutax FesQy/TiOg2. Makcumym emHOCTI Ha
MO/IM(DIKOBAHUX MTOBEPXHSIX JOCSITAETbCs B2Ke B Iepiri 15 XB, TO/i K HACHUEHHsT HEMO/MDIKO-
BAHOIO MarHeTuTy nocsraerbest 3a 90-120 xs. Iono karionis Cd*", ajcopbuist Ha moBepxHsix
Fe304/TiO2, Fe3sO4/Al303 Ta FezO4 BinbOyBaerbest TpuBamii yac, mosepxusi FegQ4/Si0y Buxo-
IUTh Ha HacudeHHs B iHTepBasi 90-120 xB.

MaxkcumyMu agcopbmii karionis Pb?t nocsraiorbest 3a 15 XB, KpiM [OBEPXOHD KOMIIO3UTIB,
momudikoBanux TEOC.

[3oTepMu asicopOIIil TOCTiIKyBaHNX 10HIB HaBEJIEHO HA PHC. 2.
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Puc. 3. Banexuicrs crynens sutydenns (R) xarionis Zn’" (a), Cd*" (6) ta Pb*" (6) Bix ximiunoi npupomu
nosepxui komnosuta: I — FegOu; 2 — Feg04/S102; 8 — Fes04/TiO2; 4 — Fez04/Al03

Amnauiz i3orepMm ajicopOIiil KaTioHiB Zn’" na HOBEPXHI yCiX KOMIO3UTIB (JIUB. puc. 2, a) MOKa-
3y€, M0 3POCTaHHA PIBHOBaYKHOI KOHIIEHTPAITil 10HIB Zn’* MIPU3BOANTH S0 aJCOPOIiiiHOro HACH-
JeHHs ITOBepxHi ajcopbenTiB. Taka dpopma izoTepM Moxke OyTH omHcaHa PiBHIHHSM JIeHrMmiopa,
sKe CIIPaBEeJINBe JIJIsT aICOPOEHTIB 3 eHEPreTUIHO €KBIBAJEHTHUMHI aICOPOIIHHIMY IIEHTPAMI.

MoudikyBannst noBepxHi 36ibinye ajcopOriiiny emuicTb (juB. puc. 2, a, Kpusi 2, 3, /).
Y nanokomnosutis FezO4/TiOy cnocrepiraerbest Amax
HHS B MeXKaX JOCJIiTHUX KOHIeHTpaIliil. TakoyK BHCOKI IMOKA3HUKHU MAa€ IMOBEPXHS KOMIIO3UTA
Fe304/A1503, Apmax = 13,0 Mr/r 3 BUX0jIOM Ha HACHYeHHs (JUB. PHUC. 2, a, KPUBA 4 ).

Ha isorepmax ascop6briil KarioHiB (ofs CIIOCTEpIraeThcd aHaJIOTiyHa, TeH eHIlis. Haiipuri
HOKA3HUKY aJICOPOIiiiHOT éMHOCTI BiidHaual0ThCs Ha noBepxHi Komnosuta FesOy/TiOg, Apax =
= 26,5 Mr/r 6e3 BUXO/y Ha HACHYEHHS B MEXKaX JIOCJITHUX KOHIeHTpaIlii (aus. puc. 2, 3).

[zoTepmu ioniB Pb2+, B YMOBaX JIOCJIITHUX KOHIIEHTpAIlil, CBiTYaTh PO BUCOKI aJicopOIiii-
HI BJIACTHBOCTI HEMOMMIKOBAHOIO MarueTuTry Ta mnosepxHi Hanokomnosuta FesO4/TiOy (nus.
puc. 2, 6, Kpusa 1, 3).

Bucoki ajicopbuiiini nokasuuku nosepxui Fe3O4/TiO2 110710 BCiX A0CTIIHEX KATIOHIB MOKHA
OB’ 13aTH 3 TipodOOHUME BJIACTUBOCTIME MOKPUTTs. [lomiOHI i30TepMu BiIpi3HSIOTHCS BUCO-
KOIO CIIOPiJHEHICTIO ajcopbaTy 0 MOBEPXHI aJICOpOEHTY, CIOCTEPIraloThCs Py 3HAYHIN eHepril
ajcopbIil Ta B 00/1aCTi HUSHKUX KOHIIEHTPAIl MOXKYTh IEPEeTUHATHUCA 3 BiCCIO OpIUHAT.

3 KpuBUX i30TepM Gyim obuncIeHi 3Hauenns ajcopbuii (A, Mr/r) (3a kariomamn Zn?", Cd?T,
Pb2+) Ta cryninb Buaydenns (R, %) HaHOCTPYKTYD 3 PI3HOIO XIMIUHOIO IIPUPOJIOIO [TOBEPXHI.

PospaxyHku cTylleHsI BUJIYIEHHS TOKA3aJIU 3aJIE2KHICTh IIPUPON ITOBEPXHI BiJ KaTioHIB Ta
KOHIICHTPAI] PO3YnHIB. Y MeyKaxX KOHIEHTpAIliit 10 75 MI'/J BHCOKHI BiJCOTOK BUJIy9EHHS Ka-
tionis Zn?* (95-99%) nokaszyorb yci MoaudikoBaHi OBEPXHI, BUJIyY€HHsI 10HIB Cd?* 3 rakum
BijicOTKOM BusiBJIsie TinbKu 1oBepxHst Komnosuta FesO4/TiO2. Bigcorok BusyuenHs ioHis P2t
JIy»Ke BHCOKHWI Ha BCiX IOBEPXHSIX, HABITh IPU BUCOKHUX KOHIIEHTPAIIISX.

PesynbraTu moc/timKeHHs MATBEPKYIOTh BIUIMB IOBEPXHI KOMIIO3UTA Ha aJcopOIiio i0HIB
MeTaJIiB, ajie HaiiBUIll NOKa3HUKHN Hajexkarb ancopoenty FesOy/TiOs.

Busuenus jecopdbiiil kaTioHiB 3 mOBEpXHI HAHOKOMIIO3UTIB y JUCTUJIHOBAHY BOJY IOKA3aJI0,
1110 BUBLILHEHHSI KaTIOHIB Zn’t IPOXO/IUTH MOBLIBHO 3a TpuBasmii dac, 3 moepxui FesOy/TiO,
~ 30% mporsirom 3 rox, gecopbuis ionis Cd%t
iorn Pb?" 30BciM He gecopOyroThbes.

16,3 mr/r 6e3 BUXOJy Ha Hacude-

MMPAKTUYIHO HE Bi/I0yBA€TbCS MPOTSITOM TOIWHH 1
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A sicopOriiiiHy aKTUBHICTD MOBEPXHI KOXKHOI'O CHHTE30BAHOI'0 KOMITO3UTA BUBYAJIHU 13 PO3UUHY
couteii pu ojHOuacHOMy BMicti iomis Pb?T, Zn?t, Cd%t.

AicopOr1ito KOXKHOTO KaTioHa Ha IMOBEPXHI KOMIIO3UTIB JIOC/IKYBAJIN IPU KOHIIEHTPAITIsIX,
III0 BiJITIOBIIAI0Th MAKCHMAJILHOMY CTYIIEHIO BHIYIEHHS I MAKCUMAJIHLHOMY OKA3HUKY aJICOPOIIil.

Ha puc. 3 nmokazano 3a/ie2KHICTb CTYIEeHsT BUIYYEHHs BiJl XiMiHOI IPUPO/IM TOBEPXHI KOMIIO-
3UTIB, aje y BCix Bumagkax R 3HaxomuTbes B Mexkax 95-99%.

HocmiaKeHHsT IpoIeciB aacopbIil MoKa3aJsIo, 0 CUHTE30BaHi aJICOPOEHTH MAalOTh BHUCOKU
CTYIiHb BUJIyYeHHs 1I0HIB BayKKUX MeTasiB (10 99%) npu oMHIYHOMY Ta CyMiCHOMY 3HAXO/ZKEeHH]
B pO3YMHAX y MeyKaX KOHIEHTpaliii 10 75 mr/mi 3a ymoBamu ekcrnepumenty (g = 0,05 r, V' =
=5 mu1). Konkypytounii Briue gomimanux ionis sumxkye R 10 94% Ha OKpeMHUX MOBEPXHSIX.

PesynbraTn mociikenb MiTBEP/KYIOTh BIIUB MOBEPXHI MATHITOYYTJIUBUX HAHOKOMIIO3U-
TiB Ha ajcopbriifo ioHIB BakKkux meTasiB. HaliBuiri moka3HUKM BUJIYUYEHHS 1OHIB 3a HASBHOCTI
KOHKYPYIOUHX JOMIIOK Mae moBepxHs HanokoMnosuta FesOg/TiOs.

OpiepkaHi pe3ysibTaTt MOXKYTh Oy TH BUKOPUCTaHI B po3po0Kax ajcopOeHTiB MeuKo-6iotoriv-
HOT'O, TEXHITHOTO 1 €KOJIOTITHOTO IMPU3HAYEHHS, 30KpeMa JJIsi BUIYYeHHS KaTiOHIB Zn2+7 Cd2+,
Pb*t.

TakuMm 4HHOM, CHHTe30BaHO MaruiTouyrimsi nHanokommozutu Fe3O4/SiOs FezO4/TiOo
i Fe304/Al203 Ha ocHoBi ojiHOIOMEHHOrO MarHeTuty. Jloc/iiazkeHo acopOIiito Ha MOBEPXHIX Ha-
HOKOMIIO3UTIB 10HIB Zn2+, Cd2+, Pb?* raix cyMimii 3 BogauX po3uuuis B inTepsasi pH 4,5-10,0.
HanokommozuTn xapakTepu3yOThCs BUCOKOIO HIOCYMICHICTIO, CTYIIIHL BUJIyIEHHS 10HIB BaXKKUX
MeTaJiiB craHoBuThb 95-99%. Haiisumi ajicopOuiiini napameTpu jijis BCIX JIOCJLIHUX 10HIB MalOTh
nanoctpykrypu FesO4/TiOo. ExcriepumenTasbhi pe3ysbTaTi CBiIYATh PO Te, MO0 CHHTE30BaH]
HAHOKOMITO3UTH MOXKYTh OYTU TEPCIEKTUBHUMU JIjIsI CTBOPEHHS aJcOpPOEHTIB MeIuKOo-0iooriv-
HOTI'0, TEXHIYHOTO i €KOJIOTIYHOIO NMpPU3HAYEHHS.
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A.T1l. Kycak, C.II. Typauckasa, A.JI. IlerpanoBckas, II.Il. T'opbuk

A nicop6ius karuonos Zn?", Cd*T u Pb?" maHokoMmosuTamMu Ha OCHOBe
O/THOJJOMEHHOTO MarHeTHUTa

WNucturyr xumun nosepxuoct uM. A. A. Hyiiko HAH Ykpauusr, Kues

Cunmesuposanvs  mazrnumoyyscmeumenvhvie  hanokomnozums,  FesQ4/Si0s,  Fez04/TiOq
u FesO4/Aly03 1a ocrose odnodomenriozo maznemuma. Ilokazana sasucumocmsd adcopouuornos
€80TCME HAHOKOMNOZUMOE 0M TUMUNECKOT Npupodv, ux mnoseprnocmu. H3ayuwenv, uszomepmol
u wunemuka adcopbuyuu xamuonos Zn>T, Cd*T, Pb*T u ux cmecu cunmesuposanimx nanokom-
n03umMoe u3 600HHLL pacmeopos 6 uwmepsane pH 4,5-10,0. Hanokomnozumu, apaxmepusyromcs
6bICOKOT OUOCOBMECTNUMOCTDLIO, CMENEHb U3BAEHEeHUSA UOHOG cocmasasem 95-99%. Jlywwumu
A0COPOUUOHHBLMYU  NAPAMEMPAMY  OAS BCET UCCACOYEMBLT UOHOE 004a0a10M HAHOCTPYKMYDD
Fes04/TiOg. Cdeaar 6v1600 0 nepenexmueHocmu CUHME3UPOBAHHBIT HAHOKOMNOZUMOE 04
cozdanus adcopbenmos meduro-6uoi02utecko20, METHUYECKO20 U IKONV2UNECKO20 HAZHALEHUS.

Karouesvte ca08a: MArHeTUT, KOMITO3UTHI, MOAU(MUITNPOBAHNE, OMOCOBMECTUMBbIE TIOKPBITHS, aJl-
copOInsi, KATHOHBI METAJIJIOB.

A.P. Kusyak, S.P. Turanska, A.L. Petranovska, P. P. Gorbyk

Adsorption of Zn?T, Cd?", and Pb?*" cations by nanocomposites based
on single-domain magnetite

Chuiko Institute of Surface Chemistry of the NAS of Ukraine, Kiev

Magnetosensitive nanocomposites Fe30,4/Si04, Fe304/Ti04, Fe30,4/Al203 based on single-domain
magnetite are synthesized. The dependence of adsorption properties of nanocomposites on the
chemical nature of their surface is revealed. The isotherms and the kinetics of adsorption of
Zn?*t, Cd*T, and Pb*" cations and their miztures from aqueous solutions are studied in a pH
interval of 4.5-10.0. The nanocomposites had high biocompatibility, the extraction extent of the
ions was 95-99%. The highest adsorption parameters for all the studied ions are demonstrated for
Fe304/TiO2 nanostructures. The conclusion is drawn on prospects of the synthesized nanocomposi-
tes for the creation of adsorbents for medico-biological, technical, and ecological destinations.

Keywords: magnetite, magnetosensitive nanocomposites, surface modification, biocompatible coa-
tings, adsorption, metal cations.
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