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V. BimomocTi npo guceprauiio
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1. XimiuHo-MopudikoBaHi 6a3anpToBi Tydu. OTpUMaHHS, BIACTUBOCTI Ta BUKOPUCTAHHS.

2. Acid-modified basalt tuffs. Preparation, properties, and use.

Pedepar:

1. O6 exTu mocCiIKeHHs: NPUPOAHI i xiMiyHO-MoudikoBaHi 6a3aybTOBI Ty(U K afcopObeHTH Ta Hocii. MeTa
IOCJiIKEHHS - PO3POOUTH CIIOCOOM KMCIOTHOI Moaudikalii 6azanproBux TyQis [Tonunpkoro i bepecrosenbkoro
POZOBUILI;, BUSBUTH 3B'130K MiXK (i3UKO-XiMiYHUMH BJIACTUBOCTSMU OTPUMAaHUX 3Pa3KiB, 0COOINBOCTSIMU
yTBOpeHHs noBepxHeBux Cu- i Cu-Pd-KoMILIEeKCiB Ta KaTaliTUYHOIO aKTUBHICTIO OCTaHHIX. MeToau NoCiIKeHHs:
peHTreHo(da30Buil aHani3, [Y-crnexkrpockomnis, nudpepeHuiiiHo-Tepmivynuil ananis (ITA) i supepenuifiHo-
TepMmorpasimeTpuyHuii ananis (JTT), TepmonporpamoBana aecop6buis amiaky (TTIINH3), rensioBa gecop6iis
aprony, eJIeMeHTHUH aHasli3, aAcopo1is-necop6iiist ioHiB meTasy i napiB Bogu, KiHeTuyHui. TeopeTuyHi i mpakTuyHi
Pe3yJbTaTH, HOBU3HA: CUCTEMHO BUBYEHI (Pi3UKO-XiMiyHi BJIaCTUBOCTI Ta po3p00JieHi KpuTepii IPOrHO30BaHOr0
BHUOOPY IPUPOJHUX i XiMiYHO-MOAN(IKOBAHUX 6a3a/IbTOBUX TY(QiB SIK HOCIIB KypyM-TaalieBUX KOMILIEKCIB.
BussneHno, mwo gocaigxkeHi 3pasku BT i H-BT Bifgpi3HAIOTBCS MACOBUM CIIiBBiJHOLUIEHHSIM OKCUTB
Si02/Al203+Fe203, a TakoX CHiBBiIHOIIEHHSIM IIepeBaKaduX y ix ckinazi ¢as - CLI, MOR, Mont, 1m0 icTOTHO



BIIJIUBA€E Ha iX KMCJIOTHI Ta aAcopouiiHo-necop6uiiiHi Bnactusocti mogo Cu(Il), PA(Il) i mapis Bogu. BctaHOBIEHO,
o npu HaHeceHHi Kom1ekcis PA(ID) i Cu(Il) Ha 3pa3ku H-BT katioHu meTasiB I0Kaji3yloThCs He TiJbKU Ha
amomocuinikatHux dazax - CLI, MOR i Mont, asne i Ha OKCUIHUX. 3alIPOIIOHOBAHO METOJVKU OTPUMAHHS HOCIIB 3
HeoOXigHUMU (i3MKO-XiMiYHMMU BJIACTUBOCTSAMU Ta 3aKkpinyieHHs Ha HUX komiiekciB Cu(1l) i Pd(1I), mo BUsSBISIOTH
BiZTBOPIOBAJIbHI, CTilKi KaTaliTUYHi BJIACTUBOCTI B HU3bKOTEMIIEPATYPHOMY OKMCHEHHI MOHOOKCUY BYIJIELIIO.
BcranoBseHi $i3uko-xiMiuHi BIacTUBOCTI NPUPOAHUX i XiMivHO-MoaudikoBanux BT [TonuibKkoro i
BepecToBenbKOro pofoBull, a TAKOX BIIMB LIMX BJIACTUBOCTEN Ha KaTaliTUYHY aKTUBHICTb 3akpimieHux Cu-Pd-
KOMIIJIEKCIiB Y HU3bKOTEMIIEPATYPHOMY OKUCHEHHI MOHOOKCHUY BYTJIEL}0 CTAHOBJISITh TEOPETUYHY OCHOBY
1[iJIecrpsIMOBaHOr0 i 0OIPYHTOBAHOI'O BUOOPY AOCTYIHUX BITYM3HSIHUX [TPUPOIHUX COPOEHTIB, Oflep>KaHHS
BiITIOBiTHUX KUCJIOTHO-MOAU(IKOBaHUX POPM, 3aCTOCOBYBAHUX B SIKOCTi HOCIIB METaJIOKOMILJIEKCHUAX
KaTaJli3aToOpiB OKUCHEHHS ra3onoii0HNX TOKCUYHUX PEYOBUH KMCHEM MNOBITPs. CTyIiHb BIPOBAI)KEHHS: OTPUMAaHi
Pe3yJIbTaTy BUKOPUCTAHI MpY po3po61ii HOBOTO, 3i CTINKMMHU 3aXMCHUMMU BJIACTUBOCTSIMU, HU3bKOTEMIIEPATYPHOTO
Kartajizaropa ounctky nositps Big CO (TV Y 24.6-02071091-001:2008), nepeBaru sKOro MnoJsiraloTb y HU3bKOMY
BMicTi Pd (0,24 mac. %) i Cu (0,53 mac. %) i 3acTocyBaHHi JOCTyIIHOTo Hocisd. OfeprkaHo [03Bis MiH3apaBy Ykpainu
Ha BUKopucTaHHA 1jiei komnosutii B 3130/1-CO, a TakoX Npy BUKJIAJAHHI CTyieHTaM XiMiuHoro ¢pakynbrety OHY
crnenianbHOro Kypey Exosoriunnmii katani3 y po3gini Qisuko-xiMiuHi OCHOBM OYMCTKU MOBITPS BiJi MOHOOKCUAY

Byrienio . Cpepa BUKOPUCTAHHS: HEOPraHiuHa XiMisl.

2. Subjects of Study: natural and chemically modified basalt tuffs as adsorbents and supports. Objective of Study: to
develop methods for acid modification of basalt tuffs originating from Polytskoe and Berestjvetskoye deposits; to
reveal correlations between physicochemical properties of samples obtained, features of the formation of surface
Cu- and Cu-Pd complexes and the catalytic activity of the latter. Research Methods: X-ray phase analysis, IR
spectroscopy, differential thermal and differential thermogravimetric analysis (DTA and DTG), temperature-
programmed NH3 desorption (TPDNH3), thermal argon desorption, elemental analysis, adsorption-desorption of
metal ions and water vapor, and kinetic method. Theoretical and Practical Results and Novelty: physicochemical
properties of the natural and chemically modified basalt tuffs have been systematically studied and some criteria
for their predictable choice as supports of copper-palladium catalysts have been developed. It has been found that
the BT and H-BT samples differ in both their SiO2 /Al203+Fe203 mass ratio and the ratio of their predominant
phases, CLI, MO, Mont. These parameters sufficiently affect acid and adsorption-desorption properties of BT and
H-BT towards Cu(Il), Pd(II), and water vapor. It has been found that, when Pd(Il) and Cu(Il) complexes are
supported on H-BT samples, the metal ions are located not only on aluminosilicate phases, CLI, MOR, and Mont,
but also on oxide phases. Procedures for the obtaining of supports with required physicochemical properties and
for the anchoring Cu(Il) and Pd(II) complexes with reproducible and stable catalytic properties in low-temperature
carbon monoxide oxidation have been suggested. The physicochemical properties of natural and chemically
modified basalt tuffs from Polytskoe and Berestjvetskoye deposits determined in this work as well as the influence
of the former on the catalytic activity of anchored Cu-Pd complexes in low-temperature carbon monoxide
oxidation give a theoretic base for a purposeful and valid choice of available domestic natural sorbents and
obtaining their acid-modified forms suitable for the use as supports of metal-complex catalyst for the oxidation of
gaseous toxicants with air oxygen. Degree of implementation: The results obtained have been used for the
development of a new catalyst for low-temperature air purification from CO characterizing by stable protective
properties (TU U 24.6-02071091-001:2008) which advantages are low Pd (0.24 wt. %) and Cu (0.53 wt. %) contents
and the use of the affordable support. The application of the composition in personal safety equipment from CO is
licensed by the Ministry of Public Health of Ukraine. The theoretic conclusions are used in the special course
"Ecologic catalysis" in its part "Physicochemical principles of the air purification from carbon monoxide" delivered
for the students learning at Chemical Department of ONU. Scope of Application: Inorganic Chemistry.
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