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Research topic: Synthesis and physicochemical studies of new sorbents from
rice and oil wastes for wastewater treatment.

Aim of the research: obtaining and research of new carbon sorbents for
wastewater treatment by co-carbonization and co-thermolysis of rice straw, husk and
oil wastes.

Research objectives:

- To obtain biochar (carbon fertilizer) and new carbon sorbents from rice straw
and husk;

- obtaining new carbon sorbents by co-thermolysis of rice straw and husk and
oil wastes;

- studying the properties and structure of new carbon sorbents obtained under
optimal conditions on the basis of chemical and physicochemical analysis methods;

- analytical work on wastewater treatment from pollution by new carbon
sorbents.

Research methods:

Theoretical: literature review on the use of sorbents in nature and methods of
preparation of sorbents from different biomasses.

empirical: scanning electron microscopy, transmission electron microscopy,
Raman spectroscopy, infrared spectroscopy, high-performance scanning electron
microscopy with X-ray analyzer (EDS).

The main statements put forward for defense (proved scientific hypotheses and
other conclusions constituting novelty):

- the scheme of processing of rice straw, husk and oil waste and reuse of
secondary products was created,;

- biochar was obtained from rice straw and husks;

- porous carbon materials were obtained from rice straw and husk;

- porous carbon materials were obtained by joint thermolysis of rice straw and
husk and petroleum waste;

- granular porous carbon materials were obtained by adding binder to rice straw,
husk and oil waste;

- properties and structure of the obtained sorbents were studied by methods of
chemical and physicochemical analysis;

- works on wastewater treatment from pollution by new adsorbents were carried
out;

Justification of novelty and significance of the obtained results and
compliance with the directions of scientific development or state programs:

1. For the first time biochar (coal fertilizer) was obtained from rice straw and
husks. Physicochemical properties of biochar were studied;



2. Thermolysis of new carbon sorbents from rice straw and husk was carried out.
It was proved that the physicochemical characteristics of the new carbon sorbents
obtained from rice straw and husk were as good as the quality of porous carbon
sorbents obtained from agricultural wastes;

3. Joint thermolysis of rice husk, straw and oil sludge was carried out. According
to the results of the research it was proved that the new carbon sorbent obtained by
joint thermolysis of rice straw and oil sludge in the ratio of 9:1 corresponds to the
effective sorption and other parameters recommended for activated carbon.

4. The optimal mass ratio of rice husk:oil sludge:starch = 9:1:2 by adding binder
to rice husk:oil sludge:starch to obtain granular activated carbon was determined for
the first time. It is proved that physicochemical characteristics of the adsorbent
obtained under optimal conditions correspond to the activated carbon of BAU-MF
grade;

5. The specific surface area of the new carbon sorbents is measured in a surface
porosity analyzer ‘“Model: 3H-2000PS1”, the elemental composition was
investigated by high-performance scanning electron microscopy with X-ray
analyzer (EDS) JSM - 6490LA-JEOL that facilitates control and analysis by EDS,
scanning electron microscopy, transmission electron microscopy and Raman
spectroscopy;

6. Works on purification of sewage and collector-drainage water from
contaminants formed on rice fields from the biological station of Kyzylorda city
were carried out with new adsorbents. After treatment it was proved that chemical
indices of total mineralization, Fe3*, SO42*, Ca?*, AI**, Mn?*, NOj3™ ions correspond
to the limit norm.

Description of the doctoral student's contribution to the preparation of each
edition (the share of the dissertation author is indicated as a percentage of the
total text):

The main results of the dissertation research were published in 17 editions,
including: 3 articles in international scientific journals included in the Scopus
scientometric database (Egyptian Journal of Chemistry Q3 37%, Journal of
Composites Science Q2 63%, Bulgarian Chemical Communications Q4 15%):

1. Production of activated carbon granulated by treatment of rice husk and straw
with an oil sludge using polyvinyl acetate as a binder. Egyptian Journal of Chemistry.
- 2023. - 66(13). pp. 1871 - 1878. (Co-authors Appazov N., Bazarbaev B.,
Djiyembaev B., Lygina O., Tapalova A., doctoral student share 80%)

2. Lithium-Containing Sorbents Based on Rice Waste for High-Temperature
Carbon Dioxide. Capture. Journal of Composites Science. — 2024. - 8(9). — pp.376
(Co-authors Ergazieva G., Mambetova M., Makaeva R., Appazov N., share of
doctoral student 30%)

3. Obtaining granular activated carbon using a binder gelatin in the joint
processing of rice and oil waste. Bulgarian Chemical Communications. — 2022. —
54(B1). - pp. 9-12. (Co-authors Appazov N., Bazarbayev B., Dzhiembaev B., Lygina
O., doctoral student share 75%).



5 articles published in publications recommended by the Committee for Quality
Assurance in Science and Higher Education of the Ministry of Education and
Science of the Republic of Kazakhstan:

1. Processing of rice wastes into activated carbon. Chemical Journal of
Kazakhstan — 2018. - Ne 4(64). - 259-263 pp. (Co-authors Bainazarova S.R., Lygina
0., Shuragaziyeva A.T., Tapalova A.S., Zhusupova L.A., Appazov N.O., doctoral
student share 65 %).

2. TlomyyeHue aKkTUBUPOBAHHOTO YIJS CO-TEPMOJIM30M PHCOBOM COJIOMBI H
Heprenmama. Chemical journal of Kazakhstan AO Ordena trudovogo krasnogo
znameni «Institut khimicheskikh nauk» imeni A.B. Bekturova. — 2019.- Ne 4(68).
46-51 cc. (Co-authors Appazov N.O., Bazarbaev B.M., Lygina O.S., Shurgazieva
A.T., Akylbekov N.lI., the share of doctoral students 60%).

3. TlomydyeHue aKTUBUPOBAHHOTO YTIJS CO-TEPMOJIM30M PHCOBOM MICIYyXU H
nedrenutama. Chemical journal of Kazakhstan AO Ordena trudovogo krasnogo
znameni «Institut khimicheskikh nauk» imeni A.B. Bekturova. -2019. - Ne 4(68) pp.
77-83. (Co-authors N.O. Appazov, R.A. Turmanov, R.U. Zhapparbergenov, O.S.
Lygina, A.T. Shurgazieva, N.l. Akylbekov, share of doctoral students 65%)

4. TlomydeHue KauyeCTBEHHOTO COpOEHTa U3 0TX0J0B puca u Hedrenutama. Oil
and Gaz. - 2020 r. - Ne 3-4 (117-118). — pp.169-179. (Co-authors Appazov N. O.,
Bazarbaev B. M., Akylbekov N. I., Zhapparbergenov R. U., Kanzhar S. A., share of
doctoral student 75%). U., Kanzhar S. A., the share of doctoral students 75%).

5. Kypim kanaplFbIMEH MyHaWlUIaMblH Olpre eHAeyJe YHAbl KOCY apKbLIbI
Ty#ipikrenareH oencenaipinrer kemip aiy. N e w s Of the Academy of sciences of
the republic of Kazakhstan. JSC «D.V. Sokolsky institute of fuel, catalysis and
electrochemistry» Chemistry and technology - 2022.- Ne3(452). — pp.17-25 . (Co-
authors Appazov N., Bazarbaev B., Dzhiembaev B., Lygina O., share of doctoral
student 80%).

Published 3 articles in domestic scientific journals:

1. Obtaining biochar from rice husk and straw. N e w s of The National Academy
of Sciences of The Republic of Kazakhstan, Series Chemistry and Technology. —
2021.- 1(445). — pp.66 — 74 (Co-authors Appazov N. O., Bazarbayev B. M.,
Assylbekkyzy T., Kanzhar S. A., Magauiya S., Zhapparbergenov R.U., Akylbekov
N.I., Duisembekov B.A. share of doctoral student 85 %)

2. Kypim KanaslFbIMEH MyHail IUIaMbIH Olpre eHjeyAe OaliaHbICTHIPYIIbI
Kpaxmall Heri3iHae OpukertenreH Oesicenuipinred kemip aay. N e w s of The
National Academy of Sciences of The Republic of Kazakhstan, Series Chemistry
and Technology. — 2021. - Ne3(447). pp.6-12. (Co-authors Appazov N.O.,
Bazarbaev B.M., Asylbekkyzy T., Djiyembaev B.J. share of doctoral student 80%)

3. Kypim cabanbsl MeH MyHall 1IIaMbIH KOCBIN ©HJIEY apKbUIbl TYHIPIIIKTEATeH
keMmip ajgcopoentin any. Oil and Gaz. - 2021.- Nel(121). — pp.108-117. (Co-authors
Appazov N.O., Bazarbaev B.M., Asylbekkyzy T., Kanzhar S.A., share of doctoral
student 85 %,).

2 articles in the proceedings of international scientific and practical conferences,
including foreign and near abroad:



1. TexHOTEHIIK IMHUKI3AT MMeH TAOUFH KOMIPTEKTI MaTepUaJIAbI OipIKTIPITT OHACY
apKbUIbl KAaTThl KEyeKT1 COpOEHT any. «FpulbIMH IIBIFAapMaIIbUIBIK 3€pTTEYJIEP
TOXIpuOeci xkoHe 6achiM OarbITTapb» OO0y Haceip an-dapadbuaiy 1150 xblnabiFbiHa
apHanFaH XXII pecrnyOnuKanbIK CTYICHTTEp MEH >XKac FaJlbIMIAPAbIH FBUIBIMHU
koHbepennus xkuHarbl. Keieutopaa. - 2020.- 95-96 66. (Co-authors Bazarbaev
B.M., Zhapparbergenov R.U., Appazov N.O., Akylbekov N.l., Kanzhar S.A., the
share of doctoral student 60%).

2. KommiekcHas rmepepaboTKa pHUCOBBIX OTXOJOB C  Hedrenuiamom.
«TeopeTnueckue W MPUKIATHBIE ACIEKTHl €CTECTBEHHOHAYYHOTO OOpa30BaHUS»
Martepuansl Becepoccuiickoli HAy4HO-TIPAKTHUECKON KOH(EPEHIINH, TTOCBAICHHON
90-neturo YyBamckoro rocy1apCTBEHHOTO MEJarOTHIECKOTO YHUBEpcHUTeTa M. M.
4. SIkoBnesa. — Yebokcapser. — 2020. - 3-11ct. (Co-authors Akylbekov N.I., Appazov
N.O., Bazarbaev B.M., Shuragazieva A.T., Kanzhar S.A., Zhapparbergenov R.U.,
the share of doctoral students 60%).

4 patents for utility model of the Republic of Kazakhstan were obtained:

1. Method of obtaining activated carbon from oil sludge of rice husk. Patent for
utility model. No. 3821 dated November 2, 2018.

2. Method for obtaining activated carbon from rice straw and oil sludge. Patent
for utility model. dated July 29, 2019 No. 4435.

3. Method for obtaining biochar from rice straw and husk. Patent for utility
model. dated November 11, 2021 No. 5759.

4. Method for obtaining granulated activated carbon from rice waste and oil
sludge. Patent for useful model. From November 11, 2022 Ne 7696.

Structure and scope of the work. The thesis consists of standard sections:
normative references, notations and abbreviations, introduction, literature review,
experimental part, experimental results and their discussion, list of used literature
and appendix.



