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OBTAINING GRAPHENE OXIDE FROM RICE HUSK

L2geitzhanova M.A.*, 2Chenchik D.I., }?Azat S.
Doctor of Chemical Sciences, Professor Mansurov Z.A.
LAl-Farabi Kazakh National University, Almaty, Kazakhstan
2The Institute of Combustion problems, Almaty, Kazakhstan
makpal_90.90@mail.ru

Graphene is an allotrope of carbon in the form of a two-dimensional, atomic-
scale, hexagonal lattice in which one atom forms each vertex. It can be considered as
an indefinitely large aromatic molecule, the ultimate case of the family of flat
polycyclic aromatic hydrocarbons. In recent years graphene has become increasingly
popular among engineers and researchers due to its unusual mechanical, thermal,
electrical and optical properties.

Methods for its growth of graphene have been mainly catalytic chemical vapor
deposition, heat-treatment of SiC, and the reduction of graphene-oxide. However,
there still is room for methods that are more simple, cost-effective, and large scale. In
this contribution, we have synthesed and characterized of graphene from agricultural
waste such as rice husks. The graphene obtained from rice husk possesses a unique
structure with clean edges, nanosize holes, and topological defects in the carbon
lattice, which could trigger novel physicochemical properties. It is envisaged that
graphene from rice husks opens the possibility of developing various applications due
to its inexpensive, simple and scalable production. As an initial material, we used rice
husks, which is a agricultural waste and KOH. In this work, KOH has been used as a
typical chemical agent to induce porosity in carbon materials including carbon
nanotubes, graphene, and carbon fibers, thus enhancing their electrochemical
performance. The yield of the product was ~ 10 % by weight. The obtained samples
were investigated by Raman spectroscopy. The obtained peaks characterize the
presence of graphite and graphene films in the composition of the sample.

In summary, we have demonstrated a simple, cost-effective, and scalable
method for producing graphene with stable and atomically smooth edges through the
activation of rice husks with KOH. Detailed observation revealed that the produced
samples consisted of monolayer graphene with domains of a few nanometers in size.
Our findings confirmed that rice husks could be converted to high-value-added
graphene in a rapid, reliable, scalable, and cost-effective manner. Additionally, the
presence of clean and stable edges in our rice husk-derived graphene should possess
unique physicochemical properties that make them useful for fabricating high-
performance carbon-based energy storage and conversion device, next-generation
water filters, and various hanocomposites.

40


mailto:makpal_90.90@mail.ru

Zhalgasbaikyzy A., Zhaparova A.A., Nurgain A. Catalytic synthesis of Multiwalled
carbon nanotube on fossilized diatomite silica substrate.....................ccooeennean.. 27

Kauioap b.b., Apmeixbaesa M.T. TlomydeHue yriIepOMHBIX BOJOKOH Pa3IUYHOTO

(GYHKIIMOHATBEHOTO Ha3HAYCHUS u3 outyma METOJ0M
DITEKTPOCTIHHITHT Q. . . .\ e euvtenteetaeentenneeenneeenteenseenneenneenemneeenseensseeessreeesnessnens 20
Kaliyeva A.M. Flameless chemical heaters...............c.ccooii i, 29
Kawwvikbaesa M. P., [{oxcanmypaesa IO. 11. Mexanoxumuueckasi oOpadoTka

meTaiioB (Al, MQ) u X npuMeHeHHE B COCTABE TEPMUTHBIX CMECEH.................. 30
Koorcabexos — A. UccnenoBanus ¢dazoBoro cocTaBa u nporecca
CTPYKTYpOOOpa3oBaHusi OETOHA C MCMHOJIB30BaHUEM MOJU(DUIIMPOBAHHBIX BSHKYIIUX
1215 00 (ST og & : TUUURTTT PP 31

Kudiyarova Zh. Maillard Reaction and Acrylamide Formation in Common

Mapamosa K., Taybanouesa K., lllepxewbaesa /[., A6oubex A. ’Kana kKoMipTeKTI
COpOEHTTEP/II CHHTE3ICTI ATy JKOHE Cy Ta3apTyFa MANTATIAHY ....oouveennreannennnnnnns 33

Myxameoxanues O., Menic O., ’Kymaxan C. Kymic HaHOOOIIIEKTEPIH CHUHTE3LY
TEXHOJIOTHSCHIH Kacay JKOHE OJAPIBIH KOIIAHBITYBL......ccuveereerureereeneeeeereaseesseesnness 34

Mypamos J[., Qwipbexoe A. MyHaWJbIH ayblp KalJbIKTapblH METAJICHI3IAHABIPY
HKOHE KYKIPTCIBICHIIIPY +enuvveeeenrreeeasersesesssseeesnsseesaassseessassseessssesasssnsssessasssessansssessnsnees 35

Hasawwvibaesa A.C., Temupbexosa A.A., Xyan K. llepepaboTka MOIENbHBIX H-
AITKAHOB HA KATATMBATOPE .« e vvteeeenttteeeenntaeeeennaeeeeeaaneeeeeaannnaeeeeaanaeens 36

Hypmanosea A.E., Tanvicoexosa A. T., Meiipbexos H. Kypim KaybI3bIHaH
HaHoesmeMai kpemMHuit okcumin  (SiO;) cuHTe3menm any JKOHE  OHAIpICTE

KOJITTAHY . eeeeeeuevvrveeeeeeanssreeeeeaassssseeesaassssseesssssssssseesessnsssssesesnssssssssseessnnnssssesessnnsssseeeenns 37
Hvicanbaesa I'.P., Kyoaubepeenose K.K., Roberto di Capua. OxpnocraguiiHbIi
nporiecc NOJTYYCHHIA copOeHTa u3 pHCOBOM
053 7.4 O PP PUPRRPPRI 38

Omaposa H.E., Kanbex H.A. Pe3eHke yriHIuIepiH KOMIPTEKTI MaTepuaap ajyra
1217 01 6B 1 PP 39

Seitzhanova M.A., Chenchik D.l., Azat S. Obtaining graphene oxide from rice

PIUSK . 40
Cnabekosa A.C, Temupnanosa I CamopacnpocTpaHIrOIuUncs
BBICOKOTEMIIEPATYPHBIA CHHTE3 TYTOIUIABKUX MOPOILIKOBBIX MAaTEpUAJIOB Ha OCHOBE
OOpHIa XPOMA B PEIKIME TOPCHHS . . ..\ v vt euteeenteeeaneeeentteeaneeeeanseeenneserieneeennns 41

53



