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INFLUENCE OF HEATING CONDITIONS ON TEXTURE PARAMETERS
AND ADSORPTION PROPERTIES OF APRICOT KERN
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Some results of a comparative analysis of the textural parameters and sorption
characteristics of carbonizates obtained by microwave and traditional heating of
apricot kernel shells are presented. It has been shown that sorbent samples obtained
by microwave carbonization of shells, in comparison with sorbents obtained by
traditional heating, are characterized by a more uniform distribution of pore sizes,
greater adsorption capacity and low fractal dimension of the surface.
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Introduction. The processes of adsorption and ion exchange, along with
traditional areas of application, are now widely used in the food industry, medicine
and other areas of the national economy — for the purification of various biological
fluids from toxins, wastewater treatment and in the production of medicines [1, 2].
Currently, many methods have been developed for producing various carbon
sorbents, including so-called hybrid ones (having various organic functional groups
on the pore surface). Among them, a special place is occupied by sorbents obtained
from plant raw materials and having high sorption capacity and selectivity in relation
to certain adsorbents. Considering that with the global deterioration of the envi-
ronmental situation and environmental pollution by various man-made emissions —
pesticides, heavy metals compounds and other toxins, the demand for new cheap and
highly selective sorbents has sharply increased, issues regarding the development of
new multifunctional carbon highly selective sorbents are in the sphere of interests not
only of research chemists, but also other food specialists, pharmacists, ecologists, etc.

Previously, some results of a study of the texture and sorption properties of
carbon hybrid sorbents, obtained by us by microwave carbonization of apricot kernel
shells was presented [3]. This report provides a comparative analysis of the textural
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properties of carbon sorbents obtained by carbonization of apricot kernel shells
obtained by traditional and microwave heating methods.

Experimental Part. Carbonization (charring) of apricot kernel shells (AKS),
pre-washed with water, dried at a temperature of 120°C and crushed to a particle size
of about 1 mm, was carried out by direct heating in an electric oven in a rotating
quartz reactor in a stream of nitrogen (flow rate 0.1-0.5 L/min with a programmed
heating mode at a speed of 50°C/h, in the temperature range 200-500°C) [4], and in
a microwave oven (“CE1073AR”, Samsung), specially modified to carry out
chemical processes in a flow of air, nitrogen or other gas [3].

Results and Discussion. The table shows the main test parameters of AKS
carbonizates obtained by traditional and microwave heating methods in a nitrogen
stream.

The main physicochemical characteristics of AKS carbonizates,
obtained in a nitrogen stream at 500°C

. Carbonization method
Characteristics
traditional microwave

Specific surface area to Aranovich, m%/g 215+5 280 +5
Average pore diameter, nm 18+3 12+1
Pore volume in water, cm®/g 0.35+0.05 0.48 £0.05
Mechanical crushing strength, kg/cm?® 40+3 52+3
Fractal dimension of a surface 2.59 +0.95 2.01+0.15
Bulk density, kg/m® 380+5 415+5
Sorption capacity for iodine, mg/g 25+3 35+2
Sorption capacity for methylene blue, g/g 12+2 17+3
Ash content, % 25+0.2 21+0.2

Based on the data obtained, we can conclude that carbon sorbents obtained by
microwave carbonization of plant raw materials, in particular fruit and berry seed
shells, are not only characterized by better physical, mechanical and sorption
properties, but are also easily susceptible to surface oxidation as conventional
oxidizing agents and oxidation by electrochemical method [3, 4], but are also
characterized by a very low fractal dimension of the surface.
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SULUsUUL MUsUULLE R UDTE3NEE3NFLL ShULh UWN/PhOD
4U616dh8 USUSJIUD LUreNuUIsUUL UradubLvern
SGLUSNFU3NhL 6d, UHUNCLANFUUSRL <USUNFEFSNFLLE D JdU

Utinjuyugquo G wjwbtnujub b dhijpnuhpwyhtt mupwgdunip unwg-
Jwd dShpwtth Ynphgh Ynbdtiph juppniugdwb wpgquuhpbitinh mbpumipuhtt
unppniduyghtt wnwbdbwhwnnipynibbtiph  hwdbtidwnmwui  Yapnionipyul
nnny wpynibpbtip: 8nyg L wmpdwod, np Yinbbtiph dhypnwjhpuyhtt tnubayny
mwpugdudp unwgyud Juppniwgiwd wprynibpbtipp, hoibdumwd wgub-
nujuil inuiwny mwpwgiudp unugywd unppliintitiph htin, pinipugpynid
Ll pun suthtiph dwynnphitiph wnuty Gtin pupuyjwdni pyunip, Whd nbuwljuipun
dwltiptiuny b dwnunphbtiph dwyjtiplinygeh gudp dpwlmuquyhtt swihnnuijw-
tinipjunip:

C. 5. MXUTAPSH, C. M. BAPJAIIETAH, O. A. KAMAJISIH

BJIMSIHUE YCJIOBUM HATPEBAHUS HA TEKCTYPHBIE ITAPAMETPbI
N AJICOPBLIMOHHBIE CBOUCTBA KAPBOHU3ATOB M3 CKOPJIYIIbI
ABPMKOCOBBIX KOCTOYEK

[IpencraBiieHbl HEKOTOPBIE PE3YJIbTAThl CPABHUTEIBHOIO aHAJIN3a TEKCTYp-
HBIX TAPaMETPOB M COPOIMOHHBIX OCOOCHHOCTEH KapOOHW3aTOB, MOJIYYECHHBIX
MUKPOBOJHOBBIM U TPaIUIMOHHBIM HarpeBaHUEM CKOPIYIIbl a0PHKOCOBBIX KOCTO-
yek. [lokazaHo, YTO 00pa3lbl COPOEHTOB, TONYYEHHBIE MHKPOBOIHOBOM
KapOOHHU3aIMeH CKOPIYIbI, [0 CPABHEHHUIO ¢ COPOCHTaMM, MMOJIYYEHHBIMUA TPaju-
[IMOHHBIM HarpeBaHHEM, XapaKTEepPH3YIOTCs 0oliee OJHOPOJIHBIM PacIpe/elieHuEM
Iop 1Mo pas3Mepam, OOJIbIICH aJCcOPOIMOHHON €MKOCThIO M HU3KOW (PpakTaibHOM
Pa3MEepHOCTHIO TOBEPXHOCTH.
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