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2. Clinoptilolite of Sokyrnytsya deposit: modification, properties, optimization of parameters, practical use

Pedepar:

1. lucepraiis MiCTUTbL PE3YJIbTATU HOCIIIKEHb €JIEMEHTHOIO CK1aay COKMPHULILKOTO KIMHONTUIIOJNITY Cy4aCHUMU
di3uKO-XiMIUYHUMU MEeTOIaMU JIOCTIiIKeHb, XiIMIYHII CKJIaT, SIKOTO BifNoBifnae popmyi
1.4(Na,K)20n(Ca,Mg)On3Al203028Si02022H20, cniBBinHomeHHs Si / Al - 4.7. MeToL0M MOPOLIKY PO3PaXx0OBaHO
KPUCTAJIOXiIMIYHI TapaMeTpy rPaTKX NPUPOJHOTO KJIMHONTUIO0JITY COKMPHULBKOTO POLOBUILA: MOHOKJIIHHA
cuHrOHis, npoctoposa rpyna C 12/m 1, a=17.595, b=17.593, c=7.415 A, 0=117.010, V=2044.95 A3). [TokazaHo, 1m0
Mopu@ikalist KIMHONTUIOJITY IPU3BOAUTD IO 3POCTaHHS 00’eMy €JleMEeHTapHOI KOMipKH, a 06po6Ka po3uyMHaMU
mopugikatopis (HCI, NaCl, NH4Cl) ne 3a6e3nedye noBHOi 3aMiHM OOMiHHMX 10HIB KJIMHONTUJIOJITY. JJOCHiIKEHO,
110 IOMiHAHTHUM OOMiHHUM iOHOM KJIMHONTUIOJITY € Ca2+, Ha aKkuil 06MiHIOEThCS ~80% iOHIB Bas)KKUX METAaJiB

(BM) - Pb2+,Cd2+,Cu2+. TepmoanHaMiuHUMU po3paxyHKaMU MiATBEPA’KeHA MOXKJIMBICTh CAMOBLJIBHOTO IPOTiKaHHS



ioHHOrO 06MiHY i0HiB BM Ha KJIMHONTUJIONITI, i TOKa3aHO, 0 Npu copoOuii ioHiB Pepymy y BUNaAKy OGHO3APSIHUAX
0OMiHHUX i0HIB, ioHNNY 00MiH MoxxuBUE A7 Fe2+ i Fe3+, a y Bunaaxy ABo3apsigHux — Tinbku Fe3+. JloBeneHo
TEPMOJVHAaMIYHY Ta €KCIIEpUMEHTAIbHY MOKJIMBICTh iI0HOOOMIHHOI COPOLIii i0HIB BAXKKUX METAJIB 3 IPYHTY (IIpU
MOJIeJIIOBaHHI (PYJIbBOKUCIIOT 32 JOIIOMOTOIO CaJlillAJIOBOI Ta raJloBOi KUCJIOT), HA OCHOBI YOT'O 3aITPOIIOHOBAHO
MEXaHi3MU 3HIKEHHS KOHLeHTpalii ioniB BM y rpyHTax. [lokazaHo MOKJIMBICTh 3HVMKEHHS KOHLIEHTpalii ioHiB BM
IIpY BHECEHHI KJIMHONTUIIOJITY Y I'PYHT Ta NifgBuieHHs pH rpyHTy. BcTaHOBIIEHO 3HMKEHHS TpaHCJIOKalii ioHiB BM
3 IPYHTY Yy POCJIMHU IIPYU BHECEHHI KIMHONTUI0JITy COKUPHULIBKOTO PO/IOBUINA. 3aIIPOIIOHOBAHO OPraHO-
MiHepaJsibHe TOO6PMBO Ha OCHOBI KIIMHONTUJIOJITY, 110 IO3UTUBHO BIIJINBA€ HA BPOSKAMHICTD Ta SIKiCTh KAPTOILJI Ta
MIIEeHUII].

2. The manuscript is devoted to the determination of the elemental composition of Sokyrnytsya deposit
clinoptilolite by modern physical-chemical research methods, the chemical composition of which corresponds to
the formula 1.4(Na,K)200(Ca,Mg)On3A1203028Si02022H20, the Si / Al ratio is 4.7. The crystal chemical parameters of
the lattice for the natural clinoptilolite (deposit of Sokyrnytsya) were calculated using the powder method:
monoclinic syngony, space group C12 / m1,a =17.595, b = 17.593, ¢ = 7.415 &, 0 = 117.010, V = 2044.95 A3).
Modification of clinoptilolite leads to an increase in the unit cell volume was shown. Treatment with modifier
solutions (HCI, NaCl, NH4Cl) does not provide a complete replacement of the clinoptilolite exchange ions. The
dominant exchange ion of clinoptilolite is Ca2+, which exchanges ~ 80% of heavy metal ions (HM) -
Pb2+,Cd2+,Cu2+ was proved. Thermodynamic calculations the possibility of spontaneous ion exchange of HM ions
on clinoptilolite was confirmed. During the sorption of iron ions in the case of singly charged exchange ions, ion
exchange is possible for Fe2+ and Fe3+, and in the case of doubly charged - only Fe3+ was shown. The
thermodynamic and experimental possibility of ion-exchange sorption of heavy metal ions from soil has been
proved (when modeling fulvic acids using salicylic and gallic acids), on the basis of which mechanisms for reducing
the concentration of HM ions in soils are proposed. The possibility of reducing the concentration of HM ions when
clinoptilolite is introduced into the soil and increasing the pH of the soil was shown. The decrease in the
translocation of HM ions from soil to plants has been proven when clinoptilolite of the Sokyrnytsya deposit was
introduced. Organomineral fertilizer based on clinoptilolite, which positively affects the yield and quality of
potatoes and wheat, was proposed.
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