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constant weight; the second - after dehydration in the oven, the raw material was carbonized in an
airtight container, which was placed in a muffle furnace. The raw material was carbonized for t =
30 min and at the furnace temperature t = 600 °C without oxygen supply. Dust was eliminated from
the obtained biosorbents [5].

During the study it was found that the values of bulk density of biosorbents from waste
processing of tomatoes, peppers and coffee are in the range from 0.12 g/cm® to 0.17 g/cm®. For
comparison, the bulk density of charcoal is 0.2 g/cm®. A denser bulk layer is formed by biosorbents,
upon receipt of which the raw material was carbonized. The increase in the density of the material
after carbonization is due to the increase in its fragility and obtaining a finer material. Regarding
another studied indicator, the conclusions are as follows: aqueous extract of non-carbonized
biosorbent is a weakly acidic aqueous medium. This indirectly indicates the presence on the surface
of the biosorbent oxygen-containing groups (carboxyl or phenolic). These groups dissociate in an
aqueous medium and are able to enter into ion exchange reactions, in particular with heavy metal
cations. The pH of the aqueous extract of the carbonized biosorbent, on the contrary, has a slightly
alkaline environment. This is probably due to the reaction of crystals of oxides of alkali or alkaline
earth metals present in biosorbents with water. These changes can be considered positive, because
due to the increase in the concentration of OH groups on the surface of the biosorbent, its
hydrophilicity and sorption capacity should increase [5].
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®OPMYBAHHS AIKOCTI OPTAHIYHOI KYPATUHU

IloBapoBa H.M., K.T.H., 1oueHT, [llnanak I'.B., K.T.H., 101leHT
Onecbka HALiOHAJIbHA aKaleMisi Xap40BUX TEXHOJIOTIH

OnHuM i3 GaxkTopiB, 1110 BIUIMBAE HA EKOHOMIUHUM CTaH KpaiHU € MOKPAILCHHS SKOCT1 KUTTS
IpOMaJiiH, Y TOMY YHCII ¥ 3a paXyHOK BHpIIIEHHS NMUTaHb 3a0e3MeueHHs SIKICHUM 1 0e3eyHuM
poa0BOJALCTBOM [1]. V 11bOMY KOHTEKCTI NTAaXiBHULITBO B YKpaiHi BiJirpae Ba)JIMBY poJib y 3a-
Oe3meyeHHi MPOA0BOJIFYOT OE3MEKH KpaiHH, SK OCHOBHOTO BUPOOHHMKA BUCOKOSIKICHOTO TBAPHHHOTO
O1J1Ka, yacTKa SIKOro B pallioHax yKpaiHLiB csrae Maibxke 40 % 3a paxyHOK CIIO’KUBaHHS s€llb 1 M'sica
ntuii. [ITaXiBHAIITBO, B CBOIO YEpPry, € MOOUTFHUM JJIsl 3aCTOCYBAHHS 1HHOBAIII Ta 3aJIy4eHHS 1H-
BECTHUIIH 3 PI3HUX PKEPEN 1 BIIPI3HAETHCS BiJl IHITUX Tally3ed TBAPUHHUIITBA MPUCKOPEHUM 000-
pPOTOM BKJIAJCHHUX TIpOIIeH. 3 OrJsiay Ha JIOCHIPKEHHS MPOBIIHUX BYEHHUX, OCHOBHHUMH Ha-
NpsIMaMM PO3BUTKY NTAaXIBHUIITBA Y NEPCIEKTHUBI CTAHYTh HACTYMHI: (POPMYyBaHHsI HOBUX
Ta BIIPOJHKEHHS KOJMIIHIX CIIEIiali30BaHUX KOMIUJICKCIB 3 BUPOOHHUIITBA IIPOTYKITiT
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NTaxiBHUIITBA HA 1HAYCTPiaJIbHIiA OCHOBI, O1IBII MOBHE BUKOPHUCTAHHS T€HETUYHOTO II0-
TEHIllaJTly KpOCIB  MTHII, pallioOHaJbHOI OopraHi3aliii mpaiii Ta BUPOOHHIITBA, BIPOBA-
JOKEHHSI pecypco30epiralounx TEXHOJIOTH BUPOOHUILITBA TMPOIYKIIii; MOTINOJICHHS Tepe-
POOKH TITaXiBHUYOI CHPOBHHH, PO3IMIUPESHHS ACOPTHMEHTY 1 ITIIBUIIEHHS SIKOCTI MPO-
JyKIIii 32 paXyHOK BUKOPUCTAHHSI MOYKJIMBOCTEH MPUKUTTEBOTO (pOpMyBaHHS SIKICHUX
Ta KUJIbKICHUX TTOKa3HUKIB M sica niTuIll [2].

Ha sxicTp Kypsi4oro m’sica, CMakoBi BJIACTHBOCTI Ta MOTO XiMIYHHUI CKJaJ BIUIMBAE Oararto
dakTopiB:

CHaJIKOBI (BH, IOPOJA, JiHis, KPOC), CTaTh 1 BiK; HAJEKHUW CaHITAPHO-TITI€HIYHUA CTaH
NTALIHHUKIB, 00J1aIHAHHSI, IHBEHTAPIO; 300TiTi€HIYHI TapaMeTpy MIKpOKIiMary (BEHTUIISLIL,
OCBITJICHHS, TEMIIEPATYpHI 1 BOJIOTICHI PEKHUMH, TOIIO); BIJIIMOBIIHICTh OyIiBEILHUX MarTepiajis,
JOTPUMaHHS BUMOT JI0 IPOEKTYBAHHs, PO3TAIIyBaHHs 1 OYAIBHMIITBA MTAIIHUKA; HASBHICTh BUTY-
JBHUX MalJaHYUKIB, IHCOJIALI] Ta MOLIIOHY NTHUI; i cTpec-pakTopiB; eeKTUBHICTh Ae31H(EKIIIT,
NE31HCEKIII1, IepaTr3allii; AKiCTh 1 KUIbKICTh MiICTUJIKH;  30aJaHCOBaHICTh  pAallioHy, KpPaTHICTh
rOJiBJI M HAaIyBaHHS, SIKICTh KOPMIB; 3aCTOCYBAaHHSI MPO(UIAKTUYHHUX Yl JIIKYBAJIBHUX MpenapaTiB
toio [3].

Sk mokazanu JOCIIKEHHSI OCTaHHIX POKIB, 3 BEJTUKOTO YKciia (PakTopiB, 10 BIUTMBAIOTH HA
BUXIJI 1 SIKICTh M'ICHOT CHPOBHHH 3 TIATPaHUX TYIIOK Kyp4aT-OpoiiiepiB, MEBHUN IHTEPEC MPEICTaB-
JSI0TH BIUIMB (paKTOPIB TOAIBII HA BUX1J M’5ica, B1Jl TEXHOJOTIYHUX cxeM 00poOseHHs Ta 00Bato-
BaHHS TYIIOK 1 B/l MPUHLIMIIIB COPTYBAHHS OKPEMHX YacTUH npu ix nepepoOuii. Tema nmouryky 6e3-
NEYHUX HaTypalbHUX IpenapaTiB Uil NpodUIaKTUKU 3aXBOPIOBAHbL TBAPUH 3@ OPraHIYHOIO CIIOCO-
Oy iX BHUPOIIYBaHHS € MPIOPUTETHOIO, aKTYAIbHOIO 1 HEBIIKIIAHOIO, Yepe3 HEBUCOKY peHTa0eb-
HICTh OPraHiYHOTO BUPOOHUIITBA.

[[lo6 momomortu opra”iuHuM (epmepam 3poOKUTH BUPOOHMIITBO MPOMYKIIII MTAaXiBHUIITBA
peHTabensHIM HeoOX1/1Ha HayKOBa CKJIaJ0Ba. byiio mpoBeieHo cepito eKCIIepUMEHTATBHUX POOIT 13
JIOCJTIJDKEHHS O€3MEeYHUX 1 HaTypaJbHUX 3aMIHHHUKIB aHTHOIOTMYHHUX PEUOBHH, SIKI TPAJUIIHHO 3a-
CTOCOBYIOTb IIiJl YaC BUPOLIYBAaHHS Kyp4aT-Opoiinepis, s YCHIIIHOTO PO3BUTKY OpraHIYHOTO TBa-
puHHUIITBA. /{7151 BU3HAYEHHS 1 MOPIBHSAHHSA €(PEKTUBHOCTI 3alPOTIOHOBAHOTO HaMH MPO]iIaKTHy-
HOTO IIpernapaTy B yMOBaxX OpraHidvHOTO BUPOOHUIITBA, 32 IPUHIIMIIOM aHAJIOTIB 13 TOOOBUX KypuaT-
opoiinepiB kpocy Ko66-500 Oyio cchopmoBaHO JBI IPyIIN:

. y TepIIOMY MPUMIIIEHH]I MICTHIUCS KOHTPOJIbHI Kyp4ara, siKi OTPUMYBAJIM OpraHiu-
HUH parfioH 6e3 100aBoK.

. y IpyromMy — Kyp4ara OTpUMYBJIM OPraHIYHUNA KOPM 3 JI0JIaBaHHIM JIOTIOMI>KHOT pe-
YOBUHH.

JUist OLIHKY MOKAa3HUKIB SIKOCTI M’sica Kyp4aT-OpoiiiepiB, BUPOIIEHHUX 13 JOTPUMAHHIM BU-
MO OpPraHiYHOTO 3aKOHOJABCTBA, MPOBOAMIIMCSA: (PI3UKO-XIMIUHI JOCIIJKEHHS — MacoBa 4acTKa
BOJIOTH; MacoBa 4acTKa KUPY; MacoBa 4acTKa OUIKY; OaKTEpiONOTiuHiI JOCTIKEHHS M S30BO1 TKa-
HUHU 1 napenximaro3uux opraHiB, KMA®AHM, Bu3HAYEHHS OpPraHOJENTUYHUX MOKA3HUKIB Ta
Jerycrailiiina orinka M’sica mpooamiack Ha 6azi OHAXT.

Tabauus 1 - XiMiuHnii cki1ag M’ s130B0i TKAHMHU OPra”HivYHUX KypuaT-0poiisiepis, %0

I[Toxa3zuuk KonTpoib Jonomixxna peyoBuHa
BoJiora, % 76,8+0,21 73,79+ 0,39
cyxa pedoBuHa,% 22,04+0,21 25,83 + 0,09
o0k, % 21,01+0,17 21,72+ 0,23
xKUP,%o 1,04 + 0,05 2,01+0,21

KinpkicTh 0i1ka B M’S30Bili TKAHWHI NTHII KOHTPOJBHOI Ta JOCTIAHUX TpyI Oyla MpaKTH4-
HO OJIHAKOBOIO 1 BapitoBayia HEBIPOTIHO. YMICT OUIKY BiAMOBijgaB (i3i0JOTIUHIA BroJI0BaHOCTI
Kyp4ar, 1 HU3bKUH YMICT JXupy B mpoOax, 3a XiIMiYHOTO aHalli3y, Y3rO/DKYBaBCS 3 OpraHOJIENTHY-
HOIO OI[IHKOIO TYIIOK Kyp4aT JIOCIiTHOI i KOHTPOJILHOI TPYIL.
CyTTeB1 BIIMIHHOCTI CTOCYBAJIUCS YMICTY JKUPY Y M’siCi KypyaT. Y KOHTPOJI IeW MOKa3HUK
OyB 3HAYHO MEHIIIUM, HIXK B JIOCIIIJTHIA TPyl OpOUIepiB.
Ile, Ha HaIly AYMKY, OB S3aHO 13 HEJJOCTATHIM (Pi310JIOTIYHUM PO3BUTKOM OpraHizMy Kyp-
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yar (Maca Tijla, MPUPOCTH Ta Maca TYIIKU KypuaT i€l Tpynu Oyiau TaKoK HaiMEHIIIMMN)

Tabuuns 2 — Jlerycraniiina oninka M’sica (TpyAHi M’513M) OpraHiYHuX Kyp4aT-Opoiijepis
(mpo6a BapinHs), 0aJ

IHoka3zunk KonTpoan JdonomixkHa peyoBu-
Ha
30BHIIIHIA BUTJISAT 4,71+0,47 5,00+0,01
Komip 5,00+0,01 4,62+0,74
Cmak 4,35+0,75 4,71+0,49
3amax, apomar 4,79+0,39 4,83+0,37
Koncucreniis 4,43+0,45 4,62+0,48
COKOBUTICTE 4,21+0,90 4,67+0,47
3aranbHa OLlIHKA 27,50+0,29 31,46+0,67

SIk BUJIHO 3 HaBeIEHOI TAaOJHMLI MepeBary 3a BciMa MOKa3HWKaMU Maju OynbioHU 3 M’dca
Kyp4at gocaigHoi rpynu. OTxe, JoJaBaHHS 10 PaLiOHY JOMOMDKHOI PEUOBUHM JOMOMArae Imore-
pEeANTH 3aXBOPIOBAHHS KypyaT Ta J03BOJISIE MIABULIUTH 010JIOTTYHY Ta XapuoBY LIIHHICTH KYPATUHU.
Pazom 3 THM, BaXXJIMBHUM € Te, 11O NTHULSI BUPOIIEHA B OPraHIYHOMY IOCIIOIAPCTBI 3 TOTPUMAHHAM
3acaJl TYMaHHOCTI Ta Omaromony4yusi TBapuH. HacTymHuM erarnom BHUKOHAHHS HayKoBOi poOOTH
IUTAaHYETHCSI TIPOBEIEHHS (DI3MKO-XIMIYHUX JOCTIKEHb OPraHIYHOIO M’sca 3 METOI0 BHU3HAUCHHS
TEXHOJIOTIYHOTO HANPSIMKY BUKOPHCTAHHSI.
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SELECTIVITY AND RESOURCE OF BIOSORBENTS IN THE
TREATMENT OF NATURAL AND WASTEWATER FROM HEAVY
METAL IONS

V. Novoseltseva, PhD*, 'O. Kovalenko, D.Sc., ?H. Yankovych, PhD student,
M. Vaclavikova, PhD, 1.V. Melnyk, PhD.
'Odessa National Academy of Food Technologies, Odessa, Ukraine
2Institute of Geotechnics Slovak Academy of Sciences, KoSice, Slovakia

Natural and wastewater contain numerous impurities of organic and inorganic origin,
including heavy metals. Various methods and materials are used to extract heavy metals from water
environment. Biosorbents obtained as a result of processing various plant biomass, including waste
from food and agricultural industries, are promising. Since natural and wastewater are
multicomponent aquatic environments, the question of the degree of biosorption of various
impurities from such an environment during the process is relevant in their practical application. It
Is also important to know the resource characteristics of biosorbents, as information about them
allows you to correctly calculate the cost of biosorbent per unit volume of purified water. Therefore,
the aim of the research was to study the selectivity of biosorbents for heavy metals during their
extraction from multicomponent water environment, as well as to determine the number of cycles of
effective use of powdered biosorbents in water treatment.

To perform the experimental study used biosorbents obtained from waste processing green
peas and sunflowers, as well as grapevine. The following methods of obtaining biosorbents were
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