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PROCESS OF PHYSICO-CHEMICAL PROPERTIES
OF VEGETABLE SORBENTS

This article discusses the results of a study of sorbents based on plant
raw materials. At present, one of the urgent problems in industrial cities is
pollution by heavy metals. In this regard, it is necessary to study sorbents
from plant raw materials.

At present, one of the urgent problems in industrial cities is pollution
by heavy metals. In this regard, it is necessary to study sorbents from plant
raw materials.

These can be sorbents from plant raw materials, which are effective
and used in various fields [1]. The most popular are cellulose.

Keywords: sorbents, vegetable raw materials, oats, rye, wheat,
specific surface area, exchange capacity, sorption isotherms, heavy and
radioactive metals.

Introduction

Cellulose is an organic compound that belongs to the category of
polysaccharides. It is a polymer made up of glucose subunits. It is found in bacterial
and plant cells and is present in large quantities in their cell walls.

The advantages of cellulose include its widespread use. It is used in the
production of pulp and paper products, in the production of various fabrics, in
medicine, in the production of varnishes, in the manufacture of organic glass and
in other fields of industry.

Materials and methods

This article discusses the possibility of obtaining a sorbent from a non-wood
material.
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The use of non-wood plant raw materials instead of wood will not only
save wood, but also get a cellulosic material with properties different from wood
cellulose.

The stems (straw) of oats (Avena sativa), rye (Secale sp.) And wheat (Triticum
sp.) Were harvested at the end of the growing season. The composition of the
main components (phenolic, aliphatic hydroxyl and carboxyl) is shown in Table
1. According to Table 1, the three selected plant materials contain a sufficient
mass of the required components (18 ... 24 %).

From table 1 it follows that the straw of rye, oats and wheat contains a
significant amount of lignin, comparable to its amount in hardwood (18 ... 24 %).
The proportion of cellulose is high, especially in rye and wheat straw. It is known
that non-woody raw materials are characterized by a lower cellulose content than
wood, but the total carbohydrate (holocellulose) content is approximately the same
due to the high proportion of hemicelluloses, especially pentosans [6]. Non-woody
plant materials are characterized by high ash content. According to the data, the
highest ash content was noted in oat straw — 5.0 %

Table 1 — Composition of plant raw materials, %

Characteristics Name
Oats Rye Wheat
cellulose Kyurshnera 44,7 49,0 48,7
Lingin Komarova 22,5 20,0 21,4
Polysaccharides:
Readily hydrolysable
Difficult to hydrolyze 21,0 17,4 20,5
Total amount
39,2 43,3 33,9
60,2 60,7 54,4
Water-soluble substances 14,6 9.4 14,3
Extractive substances 42 3,1 5,6
Ash content 5,0 2,6 3,1
Content
1,7 1,7 2,3
COOH 1,4 2,0 2,7
1,2 0,8 0,7

Bio-inorganic sorbent Figure 1 shows a scheme for obtaining sorbents from
plant raw materials.
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According to it, processing of 1-year-old cereal plants is carried out, as a
result, we get plant material. There are two acidic methods for processing plant
materials, which are shown in Figure 1.

The total exchange capacity of sorption materials is determined by the
number of active ionogenic groups that make up the ion exchanger. It is a constant
value corresponding to the state of limiting saturation of all active groups of the
exchanged ions capable of ion exchange.

The exchange capacity of the samples was determined by the method [3],
while the sorbent samples were in contact with a constant volume of the working
solution for 1 day.

The specific surface area of a porous solid is one of the main physicochemical
characteristics that determine the course of many surface mass transfer processes,
in particular sorption. It was calculated as described in [1], based on the sorption
of methylene blue.

Vegetable raw materials

|

Mechanical grinding

|

Extraction

Biosorbent H,50, + H,0,

| | / \

H,S0,
NaOH bio inorganic sorbent

|

bio inorganic
sorbent

!

K,4[Fe(CN),] K [Fe,(CN)s] K3[Fe(CN)¢]

Figure 1 — Scheme of obtaining sorbents
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Results and discussion
Table 2 shows the sorption capabilities of the feedstock and sorbents based
on it.

Table 2 — Sorption (%) of metal cations by feedstock and sorbents based on it

Sample Fe (III) Cr(IV)
Oats 3,0 5,0
Wheat 3,0 7,0
Rye 4,0 7,0
RS-K 41,0 50,0
Active carbon 8,5 -
Polyphepan 14,2 -

Table 3 shows the main characteristics of activated carbon, polyphepan,
greenery of crushed wood and needles from spruce.

The main indicator that determines the efficiency of sorption is the specific
surface area, the value of which is given in Table 3.

Table 3 — Specific surface area Ssp

Active carbon 7,9
Polyphepan 2,1
Crushed greens 1,4
Spruce needles 0,3

The results obtained showed that the exchange capacity of the sorbents is
significantly higher than that of the original plant material. From the data in Table
3, it can be seen that the values of the specific surface area of the samples Ssp
of the obtained sorbents are somewhat higher than that of activated carbon, and
4, 6 and 27 times higher than that of polyphepan, crushed greenery and spruce
needles. Basic information about the nature of sorption can be obtained from
sorption isotherms, which characterize the dependence of the sorption capacity of a
material on the concentration of the absorbed component at a constant temperature.

By the nature of the dependences of sorption, and methylene blue samples of
sorbents based on oat, rye, and wheat straw, it can be concluded that all the obtained
sorbents have a heterogeneous porous structure. Within the studied concentration
range, a fairly uniform increase in the sorption of methylene blue was noted. The
maximum absorption of iron cations from solutions is observed in the region of
the equilibrium concentration of Comp. ~ 0.3 mg/ml, chromium ~ 0.04 ... 0.05
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mg / ml. The concentration values at which saturation occurs correlate with the
results shown in Table 2.

Conclusions

Based on the results obtained, the following conclusions can be drawn:

— the materials used in the study are promising for the production of sorption
materials;

— also sorption materials that are obtained from a sorbent made of non-wood
material have excellent characteristics in comparison with traditional sorbents: an
eco-product, low-cost in financial terms, availability, increased physical, chemical,
sorption criterion.

In addition, these sorbents can be widely used in the national economy, in
the industry for the purification of liquid products, pharmacology, and agriculture.
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OCIMIII COPBEHTTEPAIH ®U3UKA-XUMUAJBIK KACUETTEPI

byn makanaoa ecimoix wuxizameina Hecizoencen copbenmmepoi
3epmmey Homuodcenrepi mankwviianaovl. Kasipei kezde enepkocinmik
Kananapoazvl 63ekmi mocenenepoiy 0ipi — ayvlp Memandapmer 1acmamy.
Ocvlean batinanvicmvl 0CIMOIK WUKI3AMBIHAH AlbIH2AH copOeHmmepoi
3epmmey Kasicem.

Kinmmi ce30ep: copbenmmep, 6cimOix wuKizamsi, cyivl, Kapa buoai,
ouodail, menwiixmi 6eminiy ayoauvl, auvipbac Kabiremi, copOYUsIbIK
usomepmanap, ayvlp HcoHe paouoaxkmusmi memanoap.
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MPOIECC ®U3UKO-XUMHUYECKHUX CBOMCTB
COPBEHTOB U3 PACTUTEJIBHOI'O MATEPUAJIA

B oannoii cmamee paccmompenwt pesyivmamol Ucciedo8aHUs
CcOpbeHmo8 Ha OCHO8e pACMUMENbHOZO Cbipbi. B nacmosiwyee epems
O0OHOU U3 AKMYANbHBIX NPOOIEM NPOMBIULIEHHBIX 20P00aAX AGAAEeMCs
3aepsA3HeHUue MANCeIblMU Memaiiamu. B ceazu ¢ smum Heobxooumo
uzyueHue copbenmos u3z pacmumenbHo20 Coipbsi.

Kniouegvie cnosa: copbenmul, pacmumenbroe coipbe, 08ec, podich,
nuwenuyda, y0enbHas no8epXHOCHb, 0OMEHHA eMKOCMb, U30mepmbl
copbyuu, msicenvie U paouOAKMuGHbLE MEMAIbL.
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