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The problem of water pollution is now acute for scientists. The problem of utilization of
plant wastes of the agriculture and food industry is equally urgent and important. Thus, it is
promising to develop a complex technology of plant waste application for solving ecological
problems of environmental pollution with heavy metals and synthetic dyes. In recent years,
scientists have performed a large amount of work to study the application of various plant materials
as sorbents to purify water from various compounds [1-3]. Plant materials, such as wood, grasses,
agricultural crops, seed shells, consisting of holocellulose (cellulose and hemicelluloses), lignin and
other components, show sorption properties. The main advantages of such materials are the
availability, cheapness, high efficiency, and easy utilization of spent biosorbents by incineration or
application as additives in production of building materials [4-6]. The creation of low-waste
wastewater demineralization technologies and the removal of different contaminants is an
extremely important task today [7-9].

In this research work crushed walnut shells were used as a starting material. The crushed
raw material was sorted into fractions and stored in a desiccator.

The primary task of the research work was the determination of the chemical composition of
the walnut shells and the evaluation of the volume of adsorption pores. For this purpose, fraction A
was used and the results is shown in Table in comparison with other plant wastes of agriculture and
food industry representatives [2].

As can be seen, the cellulose content of walnut shells is close to that content in the seed
shells of peach, cherry, apricot and buckwheat husks, but much lower than in corn cobs. The
content of lignin, which usually limits the diffusion of reagents to the intercellular space, is much
lower compared to other representatives of plant waste. The same can be said about the content of
minerals. The lower content of the polyaromatic component may indicate a good kinetics of
sorption.

Substances extracted with hot water and 1% alkali solution include inorganic salts, starch,
pectins, some low molecular weight polysaccharides, cyclic alcohols, dyes and tannins, etc., belong
to different classes of organic substances that contain different functional groups and can take part
in different reactions.

Regarding the volume of adsorption pores, the walnut shells are not inferior to other
representatives of plant waste, but it is significantly inferior to corn cobs. The sorption properties of
plant materials can be increased mechanically by grinding the raw material, which increases the
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availability of active functional groups, as well as the specific surface area of the material, the
volume of adsorption pores.

Table — Characteristics of plant wastes of agriculture and food industry

Chemical composition, %
Extractives Adsorption
. In 0 pore
Material Cellulose | Lignin | Ash | alcohol- | In hot In 1% volume,
solution of 3
benzene | water NaOH cme/g
mixture
Walnut shells 41.2 37.5 2.3 5.2 10.4 25.0 0.03
Shells “of cherry | 412 | 513 | 38| - : : 0.01
seeds
Shells ‘of apricot | 546 | 481 | 25 | - : : 0.03
seeds
Shells of peach
seeds 38.3 50.3 5.1 - - - 0.02
Buckwheat husk 46.7 52.4 3.5 - - - 0.03
Corn cobs 70.7 28.6 4.3 - - - 0.16

The experiments were carried out with the application of three fractions of the initial
material:

0.5 mm > fraction A > 1.0 mm;

1.0 mm > fraction B > 1.5 mm;

1.5 mm > fraction C > 2.0 mm.

Fig. 1 and Fig. 2 show the results of the study of sorption properties, namely the efficiency
of methylene blue sorption from aqueous solution and static exchange capacity for Na* onto initial
material of different fractional composition.
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Figure 1 - The efficiency of methylene blue sorption from aqueous solution onto walnut shells of
different fractional composition
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Figure 2 - Static exchange capacity for Na* of walnut shells of different fractional composition

The results of the study showed that the fractional composition of the material significantly
affects its absorption properties. Reducing the size of the raw material leads to an increase in the
efficiency of methylene blue sorption from 17.2% for fraction B with particle size of 1.5-2.0 mm to
39.20% for fraction A with particle size of 0.5-1.0 mm. The static exchange capacity increases by
an average of 30% for each subsequent fraction.

Thus, the chemical composition of walnut shells was studied and the volume of adsorption
pores was estimated. It was found that the raw material consists of 41.2% cellulose, 37.5% lignin,
also contains ash in the amount of 2.3%, substances extracted with an alcohol-benzene mixture, hot
water and 1% alkali solution — 5.2, 10.4 and 25.0%, respectively, the volume of adsorption pores is
0.03 cm/g.

The influence of the fractional composition of the raw material on the sorption capacity,
namely on the static exchange capacity for Na* and the efficiency of methylene blue removal, was
studied. It is shown that reducing the size of fractions from 1.5-2.0 mm to 0.5-1.0 mm leads to an
increase in the efficiency of removal of organic dye by 22% and to an increase in static exchange
capacity for Na* twice.
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Temamuxka: Icmopuuni nayku

BIZIOBPAKEHHSI MUCTEIIBKOI CIIAJIIIIUHA Y «3BOJII MAM’SITOK ICTOPII TA
KYJbTYPHU YKPAIHHN»

KoBnanenko H.I'.

KaHJUAAT ICTOPUYHUX HayK, HAYKOBUH CIIBPOOITHUK
Iactutyty ictopii Ykpainm HAH VYkpainu,

Kwuis, Ykpaina

B ymoBax po30ynoBu YKpaiHCBKOI Jep>kaBH, 1i aKTUBHOI 1HTETpallii 10 €BPOMEHCHKOTO 1
CBITOBOTO CITIBTOBapHUCTBA, TOCUIIUBCS IHTEPEC J0 BJIACHOTO ICTOPUYHOTO MUHYJIOTO. 3allikKaBICHHS
npobseMaMu KyJIbTypH, y TOMY YHCIl OXOPOHM W BHMKOPHCTaHHS KyJIbTYPHOTO HaJ0aHHA SIK
HEOOXITHOTO €JEMEHTY CTaJOr0 PO3BHTKY - OJIHA 3 IMPOBIIHMX TEHACHIII B Cy4aCHOMY CBITi.
KyneTypHa cragmuHa € JaieBUM 3acO00M BipOJUKEHHS ICTOPHYHOI maM’sITi 1 JyXOBHOCTI HaIlii,
IHCTPYMEHTOM CYCHUIBHOTO BUXOBAHHS, OCBITH, BarOMOIO CKJIaI0BOIO HAallIOHAJIbHUX €KOHOMIUHUX
MojieNnel pO3BUHYTHX KpaiH.

3HayHy poJb B aKTyadi3amii JOCIDKEHb ICTOPUKO-KYJIbTYPHOI CHAAIIMHUA BiArpae
MIArOTOBKA ()YHIAMEHTAJIBHOIO EHLHUKIIONEAUYHOro «3BOAY MaM’SITOK iIcTOpli Ta KyJbTYpH
VYkpainn». Pob6ota Hax 1iuM 28-TOMHHUM BHJIaHHSM, po3novaTa me y 1982 p., Oyina nmpoaoBxkeHa i
nicns 3100yTTs YKpaiHOI He3aleXHOCTI. BoHa Mana cTaTH BaKJIMBUM YMHHHMKOM 30€peXeHHs
HAI[IOHAJIBHOTO ICTOPUKO-KYJIBTYPHOTO HaJ0aHHs, HAYKOBUM HIAIPYHTSM JJIi OHOBJIEHOI'O
Jlep>kaBHOTO DPEECTPYy HEPYXOMHMX HaMm’aTOK YKpaiHu, OCHOBOIO s 3IMCHEHHs JAep>KaBHOT
MOJIITUKA Yy Tally3l BHBYEHHA 1 30epexeHHs KyIbTypHUX IiHHOcTed. [lompu mnpobnemu 3
(GiHaHCYBaHHSM Ta CKJIAJHOCTI OpraHizalliiHOTO XapakTepy mpotsarom KiHug 1990-x — mouatky
2010-x pp. y niaroroBui 3Boay Oyiu JOCATHYTI I€BHI pe3yabTatu. Bulinuum apykom 1 12 yactunu
nepuioi kauru Tomy «Kuis» (1999, 2004), enextponHuil BapiaHt ii 3-1 yacTMHM OmyOIIKOBaHO Ha
odiiitHoMy BeO-caliTi mpoBiHOT ycTaHOBH - [HCcTUTYTY icTOpii YKkpainu HAH Vkpainu (2011).
Jlnst penakiiitHo-BUAaBHUYOI0 OTPAIIOBAHHS Ta MIATOTOBKHU JIO IpyKy Oyiu mepenaHi ToMu 3BO 1y
no KwuiBcbkiii Ta UYepHiriBebkiit o6mactsax, micty CeBacTONOJIO, YacTKOBO — MaTepiaad o
XapkiBchbKiit 06macTi. 3ycHIUISIMU HayKOBLIB LIeHTpY AOCTIKEHb ICTOPUKO-KYJIBTYpHOT ClIaIIIIMHU
InctuTyTy ictopii YkpaiHu - 0a30BOi CTPYKTYpH IO HAayKOBO-OpraHi3alliflHOMY Ta HayKOBO-
METOJMYHOMY 3a0€3MeUYEeHHIO IMIrOTOBKM TOMIB 3BOAY, 1€ Ha MOYATKy pPOCIHCHKOI OKymamii
Kpumy Oyno BuBe3eHO 1 30epeXeHO 3HauHYy YaCTHHY MaTepiasiB 0 TOMIB 3BOJY 10 ABTOHOMHI



