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RICE HUSK-DERIVED ACTIVATED CARBON AS A POTENTIAL ANODE MATERIAL
FOR LITHIUM-ION BATTERIES
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This work investigates the synthesis and application of activated carbon derived from rice husk (RH) as a sustainable
anode material for lithium-ion batteries (LIBs). The RH precursor underwent a sequence of pretreatment steps including
washing, drying, pyrolysis at 500 °C in argon atmosphere, chemical activation with KOH at 850 °C , and subsequent
desilication. The resulting material exhibited a well-developed micro/mesoporous structure with a high specific surface
area (>900 m?/g) and structural stability. Morphological analysis confirmed a uniform porous carbon matrix, while XRD
revealed the formation of amorphous carbon. Electrochemical performance tests showed that the RH-derived carbon
retained a reversible capacity of ~280-300 mAh/g over 50 charge—discharge cycles, indicating excellent cyclic stability
and lithium-ion intercalation capability. Cyclic voltammetry and galvanostatic tests demonstrated predominant
pseudocapacitive behavior, associated with surface functionalities and structural defects induced by KOH activation.
Compared to conventional graphite (372 mAh/g), this bio-derived carbon offers competitive capacity with lower cost and
better sustainability. The study highlights the potential of RH-based activated carbon as a scalable and eco-friendly
alternative for next-generation energy storage devices, particularly in LIBs and supercapacitors. Future work will focus
on optimizing activation parameters and exploring heteroatom doping to further enhance conductivity and rate

performance.
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INTRODUCTION

The rapid development of portable electronics, elec-
tric vehicles, and stationary energy storage systems re-
quires the creation of reliable, energy-intensive, and en-
vironmentally friendly batteries. Among all existing
technologies, lithium-ion batteries (LIB) have taken a
leading position due to their high specific energy, long
service life and wide operating temperature range. How-
ever, despite their widespread use and success, further
improvement of LIBs is unthinkable without a thorough
revision and optimization of the composition of anode
materials.

Modern trends in electrochemical energy are increas-
ingly demanding the replacement of traditional graphite,
which has a limited theoretical capacity (372 mAh/g), with
new materials with greater efficiency and stability. In this
regard, special attention is paid to sustainable and afforda-
ble resources, in particular, carbon materials obtained from
biomass. Activated carbon synthesized from agricultural
waste such as rice husk demonstrates high potential due to
its porous structure, high specific surface area and low cost
[1]. These materials not only allow the processing of bio-
mass, reducing the environmental burden, but also provide
decent electrochemical performance when used in LIB an-
odes, as shown in recent years.

In recent years, biomass as a renewable, environmen-
tally friendly and widely available source of carbon has
been actively considered by the scientific community as
a promising raw material for the production of anode ma-
terials used in lithium-ion batteries. The advantages of

biomass are its ubiquity, low cost, high environmental
sustainability, and the ability to recycle agricultural and
industrial waste.

There are many examples in the literature of success-
ful use of various types of biomass, from rice husks and
wood waste to coconut shells and starch, as feedstocks
for the synthesis of activated carbon anodes. The most
commonly used types of biomass are:

Rice husk: contains up to 20% amorphous SiO-,
which requires a desilification stage. After KOH activa-
tion and heat treatment at 600-800 °C, a specific surface
area of > ~900 m%*g and a stable capacity of ~300-
400 mAh/g are achieved. The electrode retains
>280 mAh/g after 50 cycles [2—4];

Coconut shell: characterized by high density, low ash
content, forms a microporous structure. When activated
at 800 °C, a surface area of >1000 m?/g and a capacity of
~420 mAh/g with high cyclic stability are achieved [5].

Sugar cane (bagasse): when H3POy is treated and car-
bonized at 600 °C , a meso- and microporous material
with a capacity of ~350 mAh/g and a surface area of
~850 m?/g is obtained. It is characterized by low cost and
ease of scaling [6].

Wood and sawdust (acacia, eucalyptus): after H3PO4
activation, a structure with 80% micropores is formed,
BET-an area of ~1240 m%g. It demonstrates a stable ca-
pacity of ~370 mAh/g during cycling [7].

Starch and corn waste: after nitrogen dosage
(NH4NOs, urea), they form functionalized carbon with
high conductivity and capacity >400 mAh/g, BET area
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>1100 m*g. They provide good charge/discharge rate
and stability [8].

Peanut husks, walnut shells, banana peels and other
organic waste: during heat treatment and activation of
KOH or H3POs, activated carbon is formed with a poros-
ity and a capacity of 350-400 mAh/g, BET-an area of
~800-1000 m*/g. They have a low ash content and a high
content of volatile components [7].

The choice of biomass is determined by its chemical
composition, the content of volatile substances, the level
of ash content and the content of functional groups that
are formed during activation. Such wastes, as a rule, un-
dergo preliminary carbonation followed by chemical ac-
tivation, most often using KOH or H3PO4, which contrib-
utes to the formation of a developed microporous or
mesoporous structure. Additional alloying with materials
containing nitrogen, phosphorus, or metals makes it pos-
sible to improve electronic conductivity and increase the
number of active sites for reversible intercalation of lith-
ium ions. This is especially important for increasing the
specific capacity and improving the speed of charging
and discharging processes. In particular, nitrogen func-
tional groups contribute to the formation of pseudo-ca-
pacitor reactions, increasing the overall electrical capac-
ity. The presence of natural silica in the feedstock, such
as in rice husks, requires a desilification stage, which pro-
vides additional stabilization of the material structure and
prevents its destruction during prolonged cycling. Thus,
an integrated approach, including the selection of the ap-
propriate type of biomass, the activation method, the tem-
perature treatment regime and alloying additives, allows
us to obtain activated carbon with specified morphologi-
cal and electrochemical properties optimal for specific
applications in LIB.

Below is a table summarizing data on various types
of biomass, their activation methods, and the electro-
chemical characteristics obtained.

Table 1. Properties of activated carbon from various types

of biomass
Type of | Activation | Temperature | BET surface Spec|f|c
biomass | method (°C) area (m?g) capacity
(mA-h/g)
. KOH + de-
Rice husk siication 600-850 900 300-400
Coconut Chemical
shell (KOH) 800 >1000 420
Sugar H3PO, 700 ~850 ~350
cane
Acacia
(wood) H;PO, 600 1240 370
Starch / Nitrogen 800 1100 5400
comn doping
Peanut Combined
husks 600-850 ~800-1000 ~350-400
methods
and etc.

This comparative characteristic makes it possible to
identify the most efficient and stable carbon materials

from available raw materials for use in lithium-ion bat-
tery anodes.

Activated carbon produced from biomass is becom-
ing increasingly important as an anode material for lith-
ium-ion batteries due to its low cost, stability of raw ma-
terials and high specific surface area. Methods for
producing activated carbon from various types of bio-
mass include two key steps: carbonation and subsequent
chemical activation.

Carbonation is the heat treatment of biomass in an at-
mosphere of an inert gas (usually nitrogen or argon) at
temperatures in the range of 400-800 °C. During this
process, thermal decomposition of organic components,
removal of volatile substances, dehydration and the be-
ginning of carbonation occur. Carbonation promotes the
formation of a primary carbon matrix with a porous struc-
ture, in which micropores will then develop. The key pa-
rameters of carbonation are temperature, heating rate,
holding time and type of inert gas. Optimal carbonation
conditions make it possible to achieve a uniform struc-
ture, minimal residual volatile compounds, and a good
carbon base for subsequent activation. For example, at a
temperature of 600-700 °C, the maximum carbon yield
is observed while maintaining the precursor structure.

After carbonization, chemical activation is carried
out, aimed at increasing the specific surface area and pore
volume. Chemical activation is a key step in the produc-
tion of highly efficient activated carbon with a developed
porous structure and high specific surface area. Unlike
physical activation, in which activation occurs under the
influence of gas (CO,, H>O) at high temperatures, chem-
ical activation involves the preliminary interaction of a
carbon precursor with a chemical reagent, most often al-
kalis or acids, followed by the thermal decomposition of
these compounds. Potassium hydroxide (KOH), phos-
phoric acid (H3PO4), and in some cases sulfuric acid
(H2SO4) are most often used as activating agents. These
substances are embedded in the carbon structure and, un-
der high-temperature treatment (600-900 °C), cause ex-
pansion, dissolution and burning of less stable areas. The
result is the formation of a developed porous structure,
mainly micropores (less than 2 nm), as well as parts of
mesopores (2—50 nm).

Thus, when KOH is activated, reactions with carbon
are observed, resulting in the formation of metallic potas-
sium, hydrogen, and potassium carbonates, which con-
tribute to the expansion of the carbon lattice and the for-
mation of micropores.

The activation of H3PO4 promotes the formation of a
stable amorphous carbon structure, improves the thermal
stability of the material, and introduces phosphoric func-
tional groups that improve the electrical conductivity and
wettability of the surface. It is important to note that the
choice of reagent and activation conditions directly af-
fects the morphology, chemical composition and electro-
chemical characteristics of the final product.

For example, activated carbon obtained from coconut
shells by KOH activation at 800 °C showed a specific
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capacity of more than 420 mAh/g on cycle 50 [5]. Acacia
wood treated with phosphoric acid and activated at
600 °C demonstrated a BET area of 1240 m*/g and stable
performance in lithium ion batteries [7]. In another study
[4], activated carbon was synthesized from rice husks us-
ing KOH and desilification, which made it possible to
achieve a specific surface area of more than 900 m?/g and
a specific capacity of about 400 mAh/g. In addition, car-
bon from sugar cane waste (bagasse) obtained using
H3PO4 demonstrated a capacity of about 350 mAh/g and
good stability under high current loads [6].

The use of nitrogen-containing precursors, such as
corn starch or gelatin, makes it possible to further im-
prove the electrical conductivity of the carbon material
by forming functional groups (for example, pyridine and
pyrrole) that improve the rate of charge transfer. In the
study [8], nitrogen-doped carbons from starch were syn-
thesized, which have high stability and a specific capac-
ity of more than 400 mAh/g.

Therefore, the choice of the pretreatment method, ac-
tivation reagent, and temperature regime has a decisive
effect on the structure, porosity, and electrophysical
properties of the carbon material. The use of biomass as
a raw material allows not only to reduce the environmen-
tal burden, but also to create efficient anode materials for
lithium-ion batteries with good performance characteris-
tics and the possibility of scalable production.

In addition, activated carbon from RH is actively used
in supercapacitors, where its high electrical conductivity
and developed porosity ensure effective surface charge
accumulation by the mechanism of a double electric layer
(electrostatic adsorption). Thanks to this, outstanding
specific power parameters, high energy efficiency and a
service life of over 100 000 cycles are achieved. These
properties make this material an ideal electrode for de-
vices operating in conditions of high frequency charge-
discharge cycles [4].

Thus, the search for efficient anodes from renewable
raw materials is becoming a strategically important area in
the development of new generation battery technologies.

PRODUCTION OF ACTIVATED CARBON FROM RICE

HUSKS BY CHEMICAL ACTIVATION

One of the key steps in obtaining a highly efficient an-
ode material based on rice biomass is the preliminary prep-
aration of raw materials, ensuring the purity, stability and
reproducibility of the process. In this work, rice husk (RH),
which has a high content of carbon and amorphous silica,
was used as the initial carbon-containing precursor.

At the first stage, the rice husk was thoroughly rinsed
with distilled water with repeated repetition of the proce-
dure to remove dust, sand, soil residues and soluble or-
ganic substances (Figure 1.1). This process is critically im-
portant to prevent contamination in the subsequent stages
and to ensure the uniformity of the resulting carbon mate-
rial. After washing, the samples were dried in a forced con-
vection dryer at a temperature of 100—120 °C for 6 hours

(Figure 1.2). The high drying temperature helped to re-
move bound moisture and volatile components, while pre-
serving the structure of the feedstock. This ensured the
necessary thermal and chemical stability of the rice husk
before subsequent carbonation (Figure 1.3).

Washing

Rice husk in distilled water
—
Drying
Oven drying
—

Carbonization
AL500°C in inert atmosphere
—
Chemical Activation

850°C | 90 min | Mass ratio (1:4)
with KOH b

—

Activated Carbon =

Figure 1. Washed rice husks (1); Drying at a temperature
of 100-120 °C (2); Industrially suitable rice husks (3)

Carbonation was carried out in a tubular furnace un-
der uniform heating to a temperature of 500 °C at a rate
of 8.5 °C/min, in a controlled atmosphere of argon sup-
plied at a rate of 400 ml/min to prevent oxidation and en-
sure stable pyrolysis conditions. After reaching the set
temperature, the samples were kept in the oven for one
hour, which contributed to the removal of volatile or-
ganic compounds and partial degradation of organic
components.

As a result, thermal degradation of lignin, hemicellu-
lose and cellulose, which make up the structure of rice
husks, occurred with the formation of amorphous carbon
and residual inorganic components, including silicon di-
oxide. These products form an initial carbon skeleton
with limited porosity, which can subsequently be refined
at the stage of chemical activation. The resulting carbon
skeleton plays an important role in ensuring mechanical
stability and serves as the basis for further structural im-
provement of the material.

Further, before activation, the samples obtained after
carbonation (Figure 2.1) were crushed and thoroughly
mixed with the activator (KOH) in a mass ratio of 1:4
(RH:KOH) (Figure 2.2) and kept at a temperature of
90 °C for 12 hours. This mode ensured a uniform diffu-
sion of alkali into the structure of the carbon precursor,
creating conditions for deep activation during subsequent
thermal combustion. During activation, weakly bound
organic residues were destroyed and chemically active
areas were formed on the surface (Figure 3).
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Figure 2. Carbonized RH (1); Mixing with KOH activator (2);
The desilification process using boiling and neutralizing pH (~7) (3-5)
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Figure 3. SEM image of the resulting activated carbon

The KOH-impregnated samples were then placed in
a tubular furnace and heated to a temperature of 850 °C
for 3.5 hours in an inert atmosphere. During thermal ac-
tivation, potassium hydroxide reacted with carbon, form-
ing pores and enlarging the specific surface of the mate-
rial. High temperature promotes the dehydration of KOH,
its transition to the active state, as well as the formation
of micro- and mesoporous structures. It is extremely im-
portant to ensure an even temperature distribution and a
constant flow of inert gas in order to prevent local over-
heating and undesirable side reactions. The result of this
step is a highly developed porous carbon material struc-
ture suitable for efficient intercalation of lithium ions.

From a physical point of view, activation is accompa-
nied by dehydration, degassing and partial leaching of in-
organic components, which improves ionic conductivity
and reduces resistance during operation as part of a lith-
ium-ion battery. Chemical activation not only increases
the surface area, but also creates a favorable morphology
dominated by micropores, which are necessary for effec-
tive intercalation of Li* ions.

This was followed by a desilification step aimed at
removing SiO; residues. During boiling, KOH residues
remain in the solution, and at high temperatures it can re-
act intensively with silicates, which is accompanied by
the release of large amounts of heat and gas. This leads
to rapid foaming of the solution and, if not adequately
controlled, can cause emissions or even an explosion of
vapors, especially in a closed system. That is why it is
extremely important to observe the temperature regime
and control ventilation. After boiling, the samples were
repeatedly washed using the precipitation-decantation
method until a neutral pH (~7) was reached (Figures 2.3—
2.5).

The final stage included drying the samples at 130 °C
for 7-8 hours, after which the resulting activated carbon
was ready for morphology analysis and testing as an an-
ode for LIB (Figure 3). This sequence of steps made it
possible to obtain a material with high microporosity,
specific surface area and electrochemical stability, as
demonstrated in [4, 5].

RESULTS AND DISCUSSION

The morphological and structural characteristics of
activated carbon obtained by chemical activation of KOH
play a key role in its effectiveness as an anode material
for lithium-ion batteries. During the activation of KOH,
a developed porous structure is formed, which is con-
firmed by the results of scanning electron microscopy.
The SEM images show extensive microporous and mes-
oporous channels evenly distributed over the surface of
the particles, which indicates an intense interaction of
KOH with the carbon matrix during thermal activation.
Additionally, the uniformity of the pore distribution is
observed, which contributes to improved ionic conduc-
tivity, as well as increased stability during multiple
charge and discharge cycles, as demonstrated in [4].

The results of X-ray diffraction analysis (XRD)
demonstrate the presence of amorphous carbon with a
wide diffuse peak in the range of 20 = 23-24°
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characteristic of randomly oriented graphene-like struc-
tures (Figure 4). The absence of clear crystal reflexes
confirms the destruction of the ordered structure of the
initial biomaterial and the formation of an amorphous
phase [3].

The electrochemical behavior of activated carbon
synthesized from rice husks by chemical activation using
KOH was investigated by cyclic voltammetry, galvanos-
tatic charge-discharge, and electrochemical impedance
spectroscopic analysis.

Cyclic voltammetry curves obtained at various scan-
ning speeds (0.1-1.0 mV/s) show an almost rectangular
shape, which indicates the presence of a highly devel-
oped porous structure and the predominance of surface
pseudocapacitor processes (Figure 5). The area enclosed

inside the cyclic voltammetry loop increases in propor-
tion to the scanning speed, which indicates good conduc-
tivity and ion mobility [4].

Galvanostatic charge-discharge tests have confirmed
that at a current of 100 mA/g, the material retains a ca-
pacity of more than 280 mAh/g for 50 cycles, demon-
strating not only initial efficiency, but also stability dur-
ing long-term cycling (Figure 6). The carbon matrix
saturated with mesopores ensures charge distribution
over the volume, reducing the current density in the ac-
tive areas and thereby increasing the service life of the
anode. The data obtained indicate that rice husk coal can
be used in batteries designed for high-load modes and
long operating cycles [4].
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Figure 4. XRD pattern of activated carbon
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Figure 5. Cyclic voltammetry of activated carbon
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Figure 6. Galvanostatic charge-discharge curve and cycling stability with coulombic efficiency of activated carbon
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Comparative analysis with graphite (372 mAh/g),
Si0 (~1500 mAh/g, but with low stability), and MXene
(~400—450 mAh/g) shows that activated carbon based on
rice husks occupies an intermediate position, providing a
balance between capacity, stability and cost. This makes
it a competitive material for LIB applications with a long
service life and high reversible capacity [4, 9]. Coulomb
efficiency showed around 100 percent throughout the en-
tire cycle.

A comparative analysis of carbon materials synthe-
sized from various types of biomass indicates their high
potential for use in modern energy storage devices, in-
cluding lithium-ion batteries (LIB), supercapacitors, and
hybrid systems. Special attention is paid to activated car-
bon obtained from rice husks due to its unique structural
and electrochemical characteristics.

Thus, activated carbon based on RH demonstrates ex-
cellent compatibility with lithium-ion technology, acting
as an effective anode material. Its highly developed mi-
croporous structure and specific surface area exceeding
900-1000 m*/g contribute to the uniform distribution and
intercalation of lithium ions. This reduces the likelihood
of lithium dendrites forming and increases the material's
resistance to mechanical damage during cycling, which
is especially critical for applications requiring long ser-
vice life and reliability, in particular in electric vehicles,
portable electronics, and stationary energy systems [3, 4].

Current research is moving beyond monofunctional
storage devices and is focusing on the development of
hybrid solutions, such as lithium-ion supercapacitors
(LIS), in which activated carbon is used in conjunction
with lithium-intercalation materials, including metal ox-
ides or carbon composites. This symbiosis makes it pos-
sible to combine the advantages of two technologies:
high specific energy LIB and high specific power of su-
percapacitors, which is especially important for energy-
intensive and dynamic applications [9].
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Figure 7. Nyquist diagram curve of activated carbon

The impedance spectrum of a lithium-ion half-cell
with an activated carbon anode is presented as a Nyquist
diagram. In the high-frequency region (Figure 7), the

curve intersects the real-part impedance axis at values of
approximately 2—3 kOhm. In the mid-frequency region,
there is no pronounced semicircle. In the low-frequency
region, the spectrum is characterized by an extended slo-
pe, reaching Re(Z) values of approximately 12—13 kOhm
and Im(Z) values of approximately 55-60 kOhm.
Activated carbon obtained from rice husks demon-
strates high potential as a functional material in various
types of energy storage devices. Its characteristics can be
further improved by doping processes (for example, with
nitrogen or phosphorus), as well as the creation of compo-
sites based on MXene, metal oxides or heteroatomic struc-
tures, which opens up broad prospects for further optimi-
zation of new generation anode and electrode materials.

CONCLUSION

The results demonstrate that activated carbon obtained
from rice husks by KOH chemical activation and desilica-
tion can serve as a promising anode material for lithium-
ion batteries. Its high specific capacity, cycling stability,
and well-developed microporous structure make it a com-
petitive alternative to traditional anodes. In the future, re-
search will focus on optimizing the parameters of pyrolysis
as an economically advantageous method for producing
activated carbon, as well as on selecting the temperature
and pressure that ensure the development of a microporous
structure. This will improve the electrode characteristics
and adapt the material for use in conditions of high currents
and extreme temperatures.
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By makamana xypim kaysi3eiHaH (KK) Gusnka-XuMISITBIKCHHTE3ICY apKBUTBI OSIICCHIIPINITEH KOMIp aly TOCLIi jKoHE
OHBI JIUTUH-HOHIBI OaTapesyiap YIIiH aHOATHIK MaTepHal PeTiHAe MalialaHy KapacTBIPBUTFaH. OPTYPii TePMUSIIBIK
OHJIEY peXUMICpiHAE aJbIHFaH YITUIEepIiH MOP(QOIOTHSIIBIK, KYPBUIBIMABIK JKOHE JIIEKTPOXHMHUSUIBIK KacHeTTepi
CaJIBICTBIPMAIIBI TYPJE 3epTTeni. ApHaibl O€TTIK MOTUPUKAIIMSI MEH JCCHINKAINS apKbUIBI MaTepHaIbIH MEHIIIKTI
CBIMBIMIBUTBIFEI MEH HHKIAIK TYPAKTBUIBIFBIH apTTRIPYy Mexanm3mziepi tamganasl. 600 °C temmeparypana eHAENI,
ketiinaen KOH epitinmiciMen 6enceraipiares kemip rmamamer 300 MA - caf/T MEHIIIKTI CBIABIMABUTBIKTHI S0 1K 00
CaKTar, >KOFapbl TYPaKThUIBIK KopceTTi. bysl HoTHke OHBI IocTYpiti rpadUTTIH THIMII Oanamackl peTiHie KapacThIpyFa
MYMKIiH/IIK Oepei.

Tyiiin ce30ep: Oencendipineen Komip, Kypiui Kaybvl3vl, aHOO, TUMULI-UOHObL bamapesi, 0eCUNUKAYUL, CHILLLIMOBLIbIK.

AKTUBUPOBAHHBIN YTOJIb U3 PUCOBOM HIEJTYXU KAK NEPCHEKTUBHBIN
AHOJIHbIA MATEPUAJI JIJIS1 JUTUM-UOHHBIX BATAPEIN

H. Caurona', K. Ackapyust', E. Ec:kan', P. Ampyc?, E. Epnamnuesa’, C. Azar!”

" HAO «Ka3HHUTY um. K.H. Camnaesa», Armamul, Kazaxcman
2 Yuusepcumem Illyaiioa /lykxanu, Inv-/ncaouoa, Mapokko
3 HAO «Illakapim ynusepcumemy», Cemeit, Kazaxcman

* E-mail ons konmaxmos: seytkhan.azat@gmail.com

B paGote mpencTaBieHsl pe3yibTaThl MOMyYEeHUs] aKTUBUPOBAHHOTO yIiisl U3 prcoBoi menyxu (PIL) ¢ npuMmeneHnem
(M3UKO-XMMHUYECKON aKTHUBAIIMH, & TAK)KE €ro XapaKTepUCTHKa KaK aHOJJHOTO MaTepHaia JJisl JIMTUH-MOHHBIX OaTapei.
[TpoBeneHo cpaBHeHHE MOP(OIOTHYECKUK, CTPYKTYPHBIX U AJIEKTPOXMMHUUECKHX CBOMCTB MaTepualioB, MOJYy4EHHBIX
IPU Pa3IMYHBIX peXHMax TepMHYeckod o0paboTku. McciaenoBaHbl MEXaHU3MBI YIYYLICHUsS YAEIbHOW EMKOCTH M
LUKJIMYECKOH CTaOMIBHOCTH 3a CUET TNOBEPXHOCTHOM MOIAM(MUKALMU W JECHIMKAIMH. AKTHBHPOBAHHBIH YIOJb,
noxyaenssii mpu 600 °C ¢ nocnenyromeii oopadorkoit KOH, nponeMoHCTprpoBal BEICOKYIO CTA0OMIBHOCTD B 50 IUKIax
npu yaensHo# émkocT ~300 MA -u/T, 4TO JIeNlaeT ero NepCIeKTHBHON albTepHATUBOM TPAAUIIMOHHOMY I'paduTy.

Knrouegvie cnosa: akmusuposanmwiil y20.ib, pUuco8as weryxd, anoo, Tumuli-uonnsle bamapeu, OecunuKayust, EMKoCcms.
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