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Curnanu 3 BUXOY BUMIpPIOBAJIBHOTO MeXaHi3My | /uis 6e3mepepBHOTO BUMIPIOBAaHHS BMICTY
BOJIOTH Y KOMOIKOPMI 1 KOJIOBOTO MepeTBOpIoBada 4 yucia CXuiiB 0e3nepepBHO HAAXOIATh BiAIO-
BiHO BXoau 1 1 11 moriyHoro mpuctporo 5. 3 BUXOIY JOTIYHOTO MPUCTPOIO 5 CHUTHAIU TEPiOTUIHO
mac Ha BX1JI MEXaHi3M § YIpaBJiHHS, 3 BUXOIY SKOTO MOJAIOTHCS YIPABIIHHS Ha BX1J KOHTPOJIBHO-
ro kinanana 10, o peryitoe moavy mapy BCEpeIuHy 3MillyBava mpeca.
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Puc. 1 Ilpucrpiii nuis ynpap/iiHHS IPOLECOM I'PAHY/IF0BAHHA KOMOIKOpMIB

VY pexuMi mycKky 3 BUXOAy | JIOTIYHOTO MPUCTPOIO MOCIIOBHO 3HIMAIOTHCS CUTHAIU KUlb-
KOCTI SIKMX BIJIOBIZA€ KiIBKICTh CTaHIB KOJIOBOTO 33JaTyWKa, 30UIBIIYIOYM MOCTYIIOBO IMOJaYy
napa B 3MiIlyBad.

VY cramioHapHOMY pexuMi poOOTH Ipeca JIOTTYHUN NPHUCTPi 5 BUpoOIisie Ha Buxoxi | cur-
HaJIM, Kl HIIIIOIOTh 3MIHM TTO/a4i MapH 3a JOIIOMOTOK MEXaHI3My 8 yIpaBlIiHHS 1 KOHTPOJBHOTO
kinamada 10 TakuM 4MHOM, MO0 peanizyBaTH MOIIYK ONTUMAJIBHOTO IOJIOKEHHS KOHTPOJIBHOTO
kiarana 10, mpu AKif TOCATaeThCsl MAaKCUMAIbHUI BUXIJT TpaHyJI IMICIs MPOCIFOBAHHS MpHU oOMe-
YKEHHI Ha 3MICT B HUX BOJIOTH.

PobGoTa npucTporo yrpaBiiHHS HE 3aJIeKUTh BlJl QJITOPUTMY MOIIYKY, SKHH peai3yeThcs
JIOT1YHUM TIPUCTPOEM 5.

[Tonepenni BUMpoOyBaHHS MPOMOHOBAHOTO TIPUCTPOIO YIIPABIIIHHS MIPOIIECOM TpaHyIIOBaH-
HS TOKa3aJM MOKJIMBICTh 301JIBIIEHHS MPOJYKTUBHOCTI Iporecy Ha 18 % mpu 30UIbIIEeHH] BUXi-
HOIO (hpakii mics mpocitoBaHHs Ha 8 %.
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PROPERTIES OF MATERIALS FOR WATER TREATMENT OBTAINED
FROM WASTE GENERATED DURING THE PROCESSING OF
TOMATOES, PEPPERS AND COFFEE BEANS

Kokhanska A.V., PhD student, Kovalenko O.0., doctor of technical sciences, professor
Odessa National Academy of Food Technologies

The cultivation and processing of vegetable raw materials into food products using various
processes, materials and reagents leads to the accumulation of thousands of tons of waste in the
world every year. A significant amount of waste from the processing of plant raw materials and low
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efficiency of their utilization lead to the accumulation of significant amounts of waste on
agricultural lands and landfills. Under the influence of environmental factors, they are subject to
decomposition. The formed new organic and inorganic substances, including toxic ones, get into the
soil, and from there into underground and surface reservoirs. As a result - deterioration of soil
fertility and pollution of drinking water sources. Other anthropogenic pollutants, in particular heavy
metals, also contribute to the deterioration of drinking water quality. They often end up in natural
reservoirs with untreated industrial and domestic wastewater [1].

The need to reduce waste, the search for new renewable resources, the desire to reduce the
impact on the environment, including water resources, and concern for society have accelerated the
development of research such as processing plant biomass waste into products needed by mankind.
It is known that waste from processing vegetable raw materials contain various chemical
components: mono- and disaccharides, organic acids, cellulose, hemicelluloses, lignin, pectin,
waxes, ash, amino acids, lipids, polyphones and the like. As a result of processing of vegetable
waste with the use of such processes as chemical catalysis and biocatalysts, synthesis,
bioconversion, thermochemical and hydrothermal treatment and others, you can get a lot of useful
products for humans. Today in industrial conditions receive food additives, alcohols, chemical
monomers, building materials, cellulose nanocrystals, bio-glue, nanocomposites, bio-surfactants,
biosolvents, materials to replace PVC, lubricating fuel additives, antioxidants synthesis gas,
biofuels, activated carbon. Promising is the development of new and improvement of existing
technologies for obtaining from plant waste materials (including biosorbents) for water purification
from various impurities [2].

Biosorbents from plant waste, algae, nut shells, as well as activated charcoal - is a solid
pyrogenic material with high carbon content. What unites them is that they come from plant
biomass, obtained by its thermochemical transformation. Such materials contain a certain amount of
organic carbon, similar in elemental composition and predominant chemical bonds. The main
process of obtaining these materials is pyrolysis. Auxiliary processes are washing, grinding, drying,
activation, modification, application to the retaining surface and the like. In the process of
pyrolysis, the formation of solid porous carbonaceous material is a consequence of thermal
destruction of organic compounds. Pyrolysis is carried out in an oxygen-free environment.
Important process parameters are temperature, duration, presence and properties of oxidants [2,3].
Pyrolysis conditions, as well as the chemical composition of the raw material greatly affect the
amount of the final solid product, surface functional groups, and structural characteristics of the
material. Therefore, by changing the conditions of the process, you can get materials with different
properties and applications. There are slow pyrolysis (or thermal carbonization), fast and ultrafast
pyrolysis. The temperature range of these processes does not differ significantly. The rate of heating
of raw materials and the duration of the process are different. The highest yield of solid biocarbon
and the highest percentage of carbon fixation can be obtained by slow pyrolysis [2,4].

Further development of technologies for obtaining and using such materials for water
treatment requires both the systematization of existing information and the solution of a number of
problems. Among them is the study of the properties of biosorbents from different raw materials
and their changes depending on the method and technological modes of its processing [5].

In the experimental work, the bulk density of biosorbents was investigated. It is known that
the bulk density of carbon adsorbents depends on the method of production and the degree of
transformation of raw materials under the influence of external conditions. From a technological
point of view, information on the bulk density of biosorbents is necessary for the design of both
equipment for water treatment and equipment for packaging of finished biosorbents. Also in the
experiment investigated the pH of the aqueous extract of the biosorbent. This indicator characterizes
the properties of the predominant functional groups on the surface of the biosorbent [5].

The raw material for biosorbents was a mixture of waste (1:1) processing of tomatoes and
peppers. The source of waste is an existing cannery in Odessa region. Also, the raw material for the
production of biosorbents was coffee sludge, which is formed during the operation of coffee
machines in restaurants. Coffee sludge from a mixture of Arabica (70 %) and Robusta (30 %)
coffee beans was used in the experiment. To obtain biosorbents, the waste of this raw material was
pre-treated in the following ways: the first — the waste was dehydrated in an oven (t = 105 °C) to
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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 agueous 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., foueHT, [llnanak I'.B., K.T.H., 101leHT
Onecbka HALiOHAJIbHA aKaleMisi Xap40BUX TEXHOJIOTIH

OnHuM i3 GaxkTopiB, 1110 BIUIMBAE HA EKOHOMIUHUM CTaH KpaiHU € MOKPAILCHHS SKOCT1 KUTTS
IPOMaJIsIH, Y TOMY YHUCHI M 3a paXyHOK BHPILIEHHS NMUTaHb 3a0€3ME€UEHHs SKICHUM 1 0e3eyHuM
pO0BOJALCTBOM [1]. V 11bOMY KOHTEKCTI NTAaXiBHULITBO B YKpaiHi BiJirpae Ba)JIMBY poJib y 3a-
Oe3meyeHHi MPOA0BOJIFYOT OE3MEKH KpaiHH, SK OCHOBHOTO BUPOOHHMKA BUCOKOSIKICHOTO TBAPHHHOTO
O1s1Ka, yacTKa SIKOro B pallioHax yKpaiHLiB csrae Maibxe 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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