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INTRODUCTION

The use of Oil determines the level of economicetlgwment and life of modern man. Absolutely, atsédiges of

oil use, starting from oil exploration and prodoctiand ending with the disposal of its waste, themmollution of

the environment, a negative impact on the peogiealth (Akhmedzhanov et al., 2012; Kamenev et24Q3;
Golubev et al., 2014; Kudaibergenov et al., 20Ja5s$kova et al., 2019). Most of the pollution i€ da oil spills,
emissions of harmful substances into the atmospheater bodies and on land (Kudaibergenov et @182
Kudaybergenov et al., 2010). It is important to éagize that no stage of oil use is waste-free hadyteater the
amount of work performed, the more intense are éofmat these stages of oil and gas flows, and thee
significant their negative impact on the environin&mergencies at the same time only strengthercandentrate
it influence. Impacts of the oil industry on theveonment are manifested in the strengthening efgteenhouse
effect, the appearance of acid rain, water qudlgline, groundwater pollution, loss of biodiveygiassykova et
al., 2019; Kudaibergenov et al., 2018; Kudaybergestaal., 2010; Beisembayeva et al., 2017; Tashaurktetova
et al., 2018; Zhou et al., 2019; Ongarbayev et24115). In recent years, serious concern has baesed by the
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pollution of the oceans by oil as a result of thasb of tankers and oil emissions in boreholestéatin the high seas
(Chen et al., 2012; Katsuki & Komarneni, 2009; Bamv et al., 2015; Tashmukhambetova et al., 2Q17;& Xing,
2011). By estimates of experts from various souesea result of activity of people from 5 to 10lioil ton of oil get to
the ocean. As 1 g of oil, spreading on the surtddfe ocean, occupies the space of 12 km, the d\M@ckean probably is
covered for a long time with a thin superficiahfilof hydrocarbons (Baiseitov et al., 2016). In recgears, due to the
increase in oil production at offshore fields, t@ntribution to pollution of the World Ocean due dffshore drilling
platforms has been increasing. The foregoing indgéhat not only during accidents at oil facitidut also during their
normal operation, there are often large-scale ssmll oil and oil products, which lead to large emmit losses,
environmental degradation, and, in some casesra@maental disasters (Ongarbayev et al., 2015; Raiset al., 2016;
Baiseitov et al., 2017; Sugashini & Begum, 20133&ini & Begum, 2015; Wei et al., 2005).

A specific feature of oil pollution is the abilitp capture and concentrate other contaminant®xXample, heavy
metals and pesticides. When the oil spreads ol@me area, the probability of various reactionsaglly increases, since
substances soluble in oil participate in a varigtychemical processes (Ibrahim et al., 2010; Gatbdrea et al., 2018;
Tuktin et al., 2019; Omarova et al., 2019; Kudageeov et al., 2012).

In light fractions of oil products of gasoline akerosene, the surface tension at the boundarywatbr is higher
and the spreading rate on the surface is lower filvapetroleum products containing heavy fractios;h as fuel oil and
oil. In this regard, petroleum products from lidtections (with the same amount) spread on a smalidace area of the
water (Rengasamy et al., 2011; Lin & Juang, 20@8s$kova, 2017).

Removing oil and oil products from wastewater ussndid sorbents is one of the possible optionswater
treatment (Angelova et al., 2011; Alvarez et @14 Imagawa et al., 2000; Prabhahar et al., 2BL8aibergenov et al.,
2014).

The aim of this study was synthesis of solid carborbents by heat treatment of natural graphiteraadhusk
and their characterization. The obtained sorbepte wsed for the efficient sorption of oil andmibducts. The novelty of
this work is the use of heat treatment for the Isgsis of carbon sorbents based on natural grafpbitethe Zavaliyevsky

deposit (Ukraine) and rice husk.
EXPERIMENTAL

Natural flake graphite (NG) of Zavaliyevsky depdgitkraine), consisting of 92.8 wt% of carbon, waedi in the work.
Rice husk (RH) was extracted from Kyzylorda fieKkagakhstan). Thermally expanded graphite (TEG) prasluced in
the laboratory of the Al-Farabi University (Almatifazakhstan) by heat treatment method. This isra sienple method
(Ongarbayev et al., 2015; Baiseitov et al., 201&isBitov et al., 2017; Kudaibergenov et al., 2&gaybergenov et al.,
2010) in which a mechanical mixture of natural driégand crystalline zinc nitrate hydrate (Zn(j®6H,0) is heated in

a muffle furnace for 20 minutes at different tengteres. The experimental conditions are shownartdhble 1.

Table 1: Experimental Conditions for Expanded Graplite (EG) Synthesis

Samples Labels Percentage of Components, wt. % Final Temperature, °C
EG350 (80/20) 20.0% NG 80% Zn(NR@x 6H,0O 350
EG 400 (80/20) 20.0% NG 80% Zn(N@x 6H,0 400
EG 600 (80/20) 20.0% NG 80% Zn(N@x 6H,0 600
EG 800 (80/20) 20.0% NG 80% Zn(N@x 6H,0 800
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Table 1: Contd.,
EG 500 (70/30) 30.0% NG 70% Zn(N@x 6H,0 500
EG 600 (70/30) 30.0% NG 70% Zn(N@x 6H,0 600
EG 1000 (80/20) 20.0% NG 80% Fg&l6H,O 1,000

The rice husk carbonization has been performeteatrstitute of Combustion Problems (Almaty, Kazstkhn). 15 g of
RH were carbonized in a reactor designed in ther&bry under propane atmosphere at different teapess for 1 hour
(Table 2).

Table 2: Experimental Condition for Synthesis of Cabonized
Rise Husk (CRH)

CRH 600 600 1.0
CRH 700 700 1.0
CRH 800 800 1.0
CRH 900 900 1.0

RESULTS AND DISCUSSIONS

SEM-images (Figure 1) show a typical structurehef NG and TEG samples obtained at a temperatus805C (TEG500
(70/30)). As a result of thermal expansion, graplriicreases in volume due to intercalation of saltsch leads to the
formation of multilayer thermally expanded graphiés can be seen from the SEM-photo of natural lgtapthe samples
in the original form are very dense and do not @aionpores on their surface. According to the détectron microscopic
investigation, the structure of the original zavaley graphite consists of thin plates with transeedimensions of about
0.51 microns, a thickness of several to tens of mhe plates are superimposed on each other and doystalline
polytypes due to errors in their crystallographiperimposition. The SEM images of the TEG obtaifieth a mechanical
mixture of graphite and salt (Figure 1c¢) show arefsignificantly deformed layers, as well as areath a relatively
perfect structure of graphite layers. Violationstlod near and far order associated with this phemom, and cause just

defective Raman scattering of light.

Figure 1. SEM Images at various Magnifications of Mtural Graphite (a, b) and Expanded Graphite (EG)
obtained at the Temperature of 500°C (c).

SEM images of raw rice husk and carbonized ricé lats600°C (CRH600) are shown in the figure 2.dh de

seen that the carbonization process does not signify change the macroscopic morphology of rieskh
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Figure 2: SEM-Images of Rice Husk (RH) (a) and Carbnized Rice Husk (CRH600) (b).

Results of the elemental analysis demonstrateatha&txpected the carbon content decreases in ahthples of
thermally expanded graphite while that of other ponents increases (Figure 3). The content of carbgdrogen and
other components (expressed as the sum of nitragengen and inorganic substances) in all samplesadionized rice

husk is shown along with samples of the origineg tiusk in figure 4.
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Figure 3: The Content of Carbon and other Componers (Sum of Hydrogen,
Nitrogen, Oxygen and Inorganic Species) of all EG&nples.
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Figure 4: Elemental analysis of Rice Husk an€arbonized Rice Husk.
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As expected, the heat treatment causes an indreétse carbon content compared to the originalyels as other
components, at the same time also seen a decrettse liydrogen content. In particular, with an @&se in the activation

temperature, a noticeable decrease in the hydrogsent is detected.

The data of determination of oil sorption capaeitg shown in the Table 3. Results of tests showat EG
samples are better adsorbents compared to carblomizehusks. It should be noted that, as a getrenadi, all EG samples
have an adsorption capacity of at least three tigneater that of natural graphite. As for the CRirhples, the adsorption
capacities are similar, and no particular changgsedding on the activation temperature were fovsda general result,

the carbonization process led to an increase iorptisn capacity.

Table 3: Oil Sorption by the Synthesized Nanocarbowontaining Sorbents

Sorbent Sg;, Mass of the Spent Sorbent S, Mass of a Qil soyption
(Sorbent+Qil), g Sorbent, g Capacity, g/g

NG 0.42 0.10 1.8

EG 500(70/30) 0.99 0.10 6.0
EG 600(70/30) 1.1 0.10 5.6
RH 0.35 0.10 1.2

CRH 600 0.73 0.10 3.1
CRH 700 0.67 0.10 3.3
CRH 800 0.69 0.10 3.7
CRH 900 0.66 0.10 3.2

CONCLUSIONS

 The expanded graphite and carbonized rice husk {[GRde produced at different temperatures and fxygus

different activating conditions.

* Results of the elemental analysis demonstratettigatarbon content decreases in all the sampléseofally
expanded graphite while that of other componertte @um of nitrogen, oxygen and inorganic substgnces

increases.

* The heat treatment causes an increase in the cadmbent in all samples of carbonized rice huskganed to the
original rice husk, at the same time also seen aedse in the hydrogen content. With an increasthén

activation temperature, a noticeable decreaseeihydrogen content is detected.

» The samples prepared were tested as the sorbewitsrofvater. Results of oil adsorption showedt thihsamples

of expanded graphite have an adsorption capaciy lefast three times greater than that of nagraghite.

e Adsorption capacity for the samples of carbonizam husk is similar, and was equal to: CRH600-3.1%;
CRH700-3.3%; CRH 800-3.7%; CRH900-3.2%.

* It was shown that the carbonization process hawlag increase in adsorption capacity.
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