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METHODS FOR STUDYING ADSORBENT BASED
ON RECYCLED PLANT MATERIALS

Abstract. The production of adsorbent is aimed at purifying water from oil and
ensuring water purity. Experimental work was carried out to determine the effectiveness of
sorbents (car tires, sawdust, corn residues) in the purification of oil-contaminated wastewater.
Sorbents are designed to remove oil, fat, fuel oil and other water-insoluble organic pollutants
from the water surface, as well as from the surface of any solid bodies, regardless of the width
of the area of distribution and high temperature, regardless of the thickness of the layer.
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Introduction. Environmental efficiency of work improving the
environmental situation in oil-producing areas and territories contaminated with
petroleum products. The purpose of the experimental work is to test the effectiveness
of adsorbents obtained from secondary residues of domestic agricultural plants [1].
Corn residues and sawdust are accepted as secondary residues of agricultural plants.
Car tires, which are relatively out of use, were used as sorbents. Tires are tertiary
waste and have not yet been used in our country. The resulting corn and tire scraps
were converted to carbon and the sawdust was used as is. To prepare the sorbent, the
residue is crushed and burned at a temperature of 200-400°C. The surface area of the
resulting sorbents was 0.5-5 mm. The sorbents were not treated with any chemical
reagents [1]. Oil is hydrophobic and water is hydrophilic, so water and oil do not
mix. Adsorbents exhibit hydrophobic properties regardless of the preparation
method; adsorbents float on the surface of water [2].

The hydrophobicity of adsorbents was tested experimentally as follows. 1000
cm?® of test water is poured into a container and mixed with 0.4 cm® of a 10% sodium
nitrite solution, 5 cm?® of H,SO4 with a density of 1.84 g/cm®and 10 cm? of a mixture
of chloroform and carbon tetrachloride (1:1). The hydrophilic and hydrophobic parts
of the mixture are separated through a separating funnel. The isolated hydrophobic
phase is centrifuged at 5000 rpm for 10 min and the fluorescence intensity of the
organic phase is measured at 430 nm.

Conditions and methods of research. The concentration of petroleum
product in the sample is determined from the calibration curve. Calibration table.
1000 cm?® of distilled water is poured into a separating funnel, 5 cm® of H.SO, with
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a density of 1.84 g/cm?® is added [2] and 0.00, 0.05 are added; 0.10; 0.15; 0.20; 0.40;
0.60; 0.80; 1.00; 2.00; 4.00; 8.00 cm® A mixture of carbon tetrachloride and
chloroform and diesel fuel are added in a 1:1 ratio (1 mg of oil residue is in 1 cm? of
solution). A mixture of carbon tetrachloride and chloroform (1:1) is introduced into
all packages, so in all cases the volume of the organic phase is 10 cm® and 10% of a
0.4 cm?® aqueous solution of NaNO; is added [2]. The compound was allowed to
liquefy, shaken for 10 minutes, 10 cm® of the organic phase was separated,
centrifuged for 10 minutes at 5000 rpm and examined with a spectrophotometer at
wavelengths =378 nm and A=430 nm. The calibration graph is based on 1000 cm?
of H>O with an oil product content of 0.04-10 g [3].

Light absorption at wavelengths A=378 nm and A=430 nm to construct a
calibration curve (Table 1, Figure 1).

Table 1
Calibration curve data at wavelengths
No. | Diesel fuel C (g/l) A=378 nm 2=430 nm
1 0.000 0.000 -0.000
2 0.200 0.180 -0.000
3 0.400 0.360 -0.007
4 0.600 0.530 0.003
5 1000 0.880 0.054
6 2000 1775 0.106
7 3000 2660 0.177
8 3400 3000 0.221
9 4000 3000 3000
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Figure 1. Calibration curve based on data for wavelength A=378 nm.

Research results and discussion. Polluting diesel fuel 4; 0.1; 0.05; High level
of activity at a concentration of 0.025.

Below are the results obtained before and after treatment of wastewater
contaminated with diesel fuel (Table 2).

The analytical signal in molecular absorption spectrometric analysis is in the
wavelength range from 200 to 750 nm. These regions are included in the ultraviolet
and visible regions [3].
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Tab

le 2

Optical density indicators

Optical density indicators
Wavelength Before After cleanin
cleaning Waste tires | Sawdust | Corn waste
A=378 nm 3000 0.390 1700 0.150
A=430 nm 3000 0.200 0.700 0.070

of which was used as a sample before purification (Table 3). To check the degree of

Separation of organic phase from wastewater presented in Figure 2.

Figure 2. Views before and after cleaning

Experimental work was carried out to determine the effectiveness of sorbents
(car tires, sawdust, corn residues) in the purification of oil-contaminated wastewater.
The analysis was carried out using a FLUORATE-2 device. Working method: 1L of
water was mixed with 5g of oil to prepare waste water. Three of the four samples
prepared in one volume were filled with 1 g of different sorbents in one volume, one

purification of the sorbents, the organic matter was washed in waste water with 25
cm?® of hexane [4]. The resulting hexane is passed through alumina using a 10 mm
diameter column. The device measures defatted hexane. We measured the optical
density at wavelengths A—378 nm and A—430 nm (Table 4).

Table 3

Results before and after treatment of oil-contaminated wastewater

Polluter Sorbents Sorbent | Concentration of pollutants g/l
weg;ht, Clear before |after cleaning
Waste tires 1.00 5.00 0.58
oil Sawdust 1.00 5.00 2.30
Corn waste 1.00 5.00 0.25
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Table 4
Degree of purification of sorbents

Polluter Sorbents Optical density Degree of
Clear after cleaning purification

before  [A— 378 nm [A— 430 nm %

Waste tires 3000 0.389 0.189 89.6

oil Sawdust 3000 1700 0.714 59.4

Corn waste 3000 0.150 0.070 95.7

The sorption abilities of the studied sorbents for the purification of
groundwater from oil and petroleum products are effective adsorbents prepared on
the basis of secondary plant raw materials [4]. Due to their high porosity, adsorbents
obtained from corn residues showed the highest properties among the studied
adsorbents, that is, they can be considered as highly effective sorbents for purifying
water from oil products. They do not need to be converted into a hydrophobic form
first. If sorbents based on wood waste are not pre-treated, they will absorb water
along with oil and seriously increase the degree of water pollution [1].

The advantages of sorbents for collecting petroleum products: conditional use
of environmentally friendly, natural organic substances and the absence of chemical
reagents during their extraction. Long-term swimming on the surface of the water
before and after absorption of oil and petroleum products [5,6]. From an economic
point of view, the sorbents are more effective than other powdered sorbents on the
market in removing oil contaminants. In the technology of purifying water
contaminated with any oil and petroleum products, it is first necessary to clean the
surface of the water.

Conclusion. Sorbents are designed to remove oil, fat, fuel oil and other water-
insoluble organic pollutants from the water surface, as well as from the surface of
any solid bodies, regardless of the width of the area of distribution and high
temperature, regardless of the thickness of the layer. Of the sorbing materials studied,
the most effective at. Pine sawdust was used to clean up a simulated motor oil spill.
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A.K. Ko3sbibaes?, }X. XK. 9nimkynosa?
"Aamamer mexHonozuansiK yHusepcumemi” AK, Aamamel K, Kazakcmas

KAUTANIAMA ©CIMAIK WWWKI3ATbIHA HETI3AENTEH AQCOPBEHTTI 3EPTTEY SAICTEPI

AHpaTtna. AacopbeHT any cyabl MyHallaH Ta3apTyfa KOHE CyAblH, Ta3a/iblfblH
KaMTamacbl3 eTyre 6afbiTTanfaH. MyHaliMeH flacTaHfaH afblHAbI Cy/lapabl Ta3apTy KesiHae
copbeHTTepaiH, (aBToWwMWHaNap, YriHainep, Xyrepi KanablKTapbl) TUIMAINIFIH aHbIKTay
6olbIHIWA TaxKipnbenik KymbicTap *yprisingi. CopbeHTTep cy 6eTiHeH, coHAali-aK Tapany
aMafblHbIH, €HiHe »JHe »KOfapbl TemnepaTypafra KapamacTaH Ke3 KenareH KatTbl
AeHenepaiH, 6eTiHeH Manabl, Mailgbl, MasyTTbl KoHe 6acka Aa cyaa epiMenTiH
OpraHuKanbIK NacTayLubl 3aTTapAbl KeTipyre apHanfaH.

TipeK ce3gep: aacopbeHTTep, rmapodobTol, Kannbpaey KecTeci.

A.K. Kosbibaes?, }.[l. Anumkynosa®

1AO «AnmamuHckuli mexHono2udeckull yHusepcumem», Aamamel, Kazaxcma

METOAbI NCCNEAOBAHUA AJCOPBEHTA HA OCHOBE
BTOPMYHOIO PACTUTE/IbHOIO CbIPbA

AHHoTaumA. MNonyyeHna aacopbeHTa HanpaB/AeHA Ha OYUCTKY BOAbl OT HedTU U
obecneyeHune YMCTOTbI BoAbl. MpoBeaeHbl IKCNepUMEHTaNbHbIe PaboTbl NO ONpeaeeHnto
addeKkTMBHOCTU CcopbEeHTOB (aBTOMOBMAbHbIE MOKPbLIWKK, OMUAKK, KYKYPY3Hble OCTaTKM)
npyv ouYncTKe HedTesarpasHeHHoN cTodHoi Boabl. CopbeHTbl nNpeaHasHayeHbl ANnA
yAaneHus HedTW, Kupa, MasyTa M APYrUX HepacTBOPUMbIX B BOAE OPraHUYECKUX
3arpAsHUTENell ¢ BOAHOM MOBEPXHOCTU, 3 TaK¥Ke C MOBEPXHOCTU NObIX TBEPAbIX Ten,
HEe3aBMCMMO OT LWMPKUHbI 061acTM  PAcnpPOCTPAaHEHMS M BbICOKOW TemnepaTypbl,
HEe3aBMCMMO OT TO/ILLMHBI C/10S.

Kniouesble cnosa: agcopbeHTbl, rnapodobHbIi, rpasyMpoBoYHbIN rpaduK.
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