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Abstract

In developing countries, such as Myanmar, agricultural waste management has become a challenging issue for the
government due to the lack of an efficient planning tool. In these countries, farmers burn agricultural waste in the fields after
each harvesting season to address the issue. As a result, this practice has caused air and water pollution in rural areas. In this
paper, we present a transformation plan for these waste materials into valuable carbon-based sorbents to combat air and water
pollution caused by industrial discharge. This is not the only purpose of this paper; there are many fields in which these
carbon-based sorbents (activated carbon) can be used, such as in medicine, food processing technologies, beverages, and
deodorizing cooking oil. The pyrolysis and steam activation processes for the production of activated carbon are the simplest
and most traditional methods; however, their effectiveness and economic benefits are incomparable to other methods, such as
chemical activation. Obtaining the necessary raw materials and their prices is one of the vital problems. We are using the waste
products from harvesting, and according to the records of the country’s harvesting amounts, these can be arranged for all
seasons. In these articles, we are showing the properties of sorption after pyrolysis and activation process. More than that, this
paper is concluded by showing the advance usage of obtaining carbon base sorbent from many kinds of agricultural waste from
Myanmar by eliminating the impurities which cannot allow into water body by fishery. For these purposes, the authors
acknowledge the effectiveness of optimum condition for pyrolysis and water vapour activation for example burning rate,
ultimate temperature, isothermal holding time and so no. According to this optimum condition, we are carrying out the analysis
for technical indication values such as water vapour absorption, gas absorption and their output. Therefore, in this paper, all of
the authors are analyzing and studying how to obtain carbon-based sorbents from various agricultural wastes with proper
qualities.

Keywords: agri-waste treatment, pyrolysis, steam vapour activation, rice husk, tamarind fruit shell, mango seed shell and
iron woods.
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AHHOTa M

B pasBuBarolMxcsi CTpaHaX, TaKMX Kak MbsIHMa, yMpaB/ieHHe CelbCKOXO3STMCTBEHHBIMU OTXOJAMH CTalo C/IOKHOM
npo6/eMoil /71 MpaBUTEIbCTBA M3-3a OTCYTCTBHS 3(G(eKTUBHOIO MHCTPYMEHTa IUIaHWpOBaHMs. B 3THX cTpaHax ¢epmepsl
CKUTalOT Ce/IbCKOXO3sICTBEHHbIE OTXO/bI Ha IOJISIX [10C/Ie KaXZ0ro ce3oHa cbopa ypoxkasi, 4Tobbl pelnTh 3Ty npobsemy. B
pe3y/ibTaTe 3Ta IpakTHKa IpyBe/ia K 3arps3HEHHMI0 BO3yXa U BOJBl B CEMbCKOW MeCTHOCTA. B faHHON cTaTbe MbI
TipeJicTaB/IsieM I/1aH Npeobpa3oBaHuUsl STUX OTXOZOB B lieHHbIe COpOEHTHI Ha OCHOBe yIviepofa AJisi O0peObl C 3arps3HeHHeM
BO3ZlyXa W BOJBI, BbI3BAaHHBIM TPOMBILUIEHHBIMH BBIOpOCaMH. DTO He eAWHCTBEeHHas Lieflb JaHHOW crathu; CyIlecTByeT
MHOXKeCTBO 00/1aCTel, B KOTOPBIX 3TH COPOEeHTHI Ha OCHOBe yIyiepoja (aKTMBUPOBAHHBIM YTO/Ib) MOTYT OBITH MCIIO/Ib30BaHbI,
HarpuMep, B MeJULIMHE, TeXHOJIOTUSX IMUILEBON MPOMBILIEHHOCTH, HallMTKaX W /1€30[0PUPOBAaHUN PacTUTENLHOIO Macia.
IMporjecchl MUPO/M3a M aKTUBALMK TApOM [ TOMyueHUs] aKTUBUPOBAHHOTO YIVIA SIBSAIOTCS Haubosiee TMPOCTBIMU M
TPaZMLIMOHHBIMU MeTozamy; OfHako UX 3¢(¢deKTUBHOCTh M SKOHOMHUeCKUH 3((eKT HeCornocTaBUMbI C APYTMMH MeTO/jaMy,
TakKUMHU KaK XUMHUYecKas akTuBauus. IlosyueHre HeoOXOZUMOIO ChIpbsl M ILleHbl HAa Hero — OfHa U3 JKU3HEHHO Ba’kKHbBIX
npobsieM. MbI UCMIO/B3yeM OTXOZbI cOOpa yposkasi, U COIVIacHO 3anucsimM 06 oobemax cbopa ypokasi B CTpaHe, OHU MOTYT ObITh
pacripefiesieHbl Ha BCe Ce30HBL. B 3TOH cTatbe Mbl IOKa3bIBaeM CBOMCTBA COPOLMY TOC/Ie MHPOJIM3a U MPOLIeCC aKTHUBALH.
Bonee Toro, B 3TOl cTaThe TOKa3aHO 3(¢eKTHBHOE WCMO/b30BaHME COpOeHTa YI/IepoJHOW OCHOBBI M3 MHOTHX BHIOB
CeJTbCKOXO3SHCTBEHHBIX OTXOJOB M3 MBbSIHMBI IyTeM YCTPaHeHHWs] TIpUMecel, KOTOpble He MOTYT IOMacTh B BOJOEM MpHU
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pbibosioBCTBe. [l 1Tiefedl AWCCepTalvy aBTOpbl MPU3HAKOT 3((GEKTHBHOCTh OMTUMAJBHBIX YCJIOBMH [/ MUPOMW3a U
aKTMBALUU BOASHOTO T1apa, TaKUX KakK CKOpOCTh 3abypnuBaHus, NpejjesibHast TeMIIepaTypa, U30TepMUUecKoe BpeMsl y/epoKaHH!s
U T.JA. B cooTBercTBMM C 3TMMHM YC/IOBUSIMA MBI NIPOBOJMM aHa/lu3 TeXHUUYECKUX IIOKasaresiel, TaKUX Kak IIOIVIOlLjeHue
BOZSIHOTO TIapa, IOIVIOLIeHKe Ta30B M WX BHIXOA. Ilo3ToMy B JaHHOW paboTe Bce aBTOpBI aHA/IM3WPYIOT U M3YUaroT, Kak
TO/Ty4YUTb COPOEHTHI HAa OCHOBE YITIEPOAA U3 Pa3/IMUHbIX OTXOJOB CEILCKOT0 X0351CTBa C HaZIe)XKall{IMH1 KaueCTBaMH.

KioueBble cj10Ba: TiepepaboTKa CeMbCKOXO3SHCTBEHHBIX OTXOJOB, TMPO/W3, aKTHUBALWs T1apOM, DHCOBas IIenyxa,
CKOpJIyTIa I/I0/|0B TaMapHH/|a, CKOPJIyTia CeMsIH MaHI0 U KeJle3Hasi [peBeCHHa.

Introduction

Among Southeast Asian countries, Myanmar has a huge land area and a wide variety of growing conditions, with more
than 65 million hectares of terra firma. However, only about 20 percent of this land area (12.6 million hectares) is actually used
for agriculture. To put this in perspective, Vietnam uses almost the same amount of land for agriculture despite being only half
the size of Myanmar. The most common crops are rice, beans and pulses, and maize, in that order [1]. Myanmar's agricultural
sector is an important component of its economy, contributing significantly to GDP, employment, and exports. In terms of
financial figures, the agricultural sector's gross domestic product (GDP) contribution was reported to be nearly 24.53 trillion
Myanmar kyat in 2020 [2]. Production volume of main crops including rice, coconut, sugar cane and cotton seeds in Myanmar
has 376,93 million metric tons [3] in 2022. This is why, agriculture sector also plays a vital role in export earnings, generating
about 25% to 30% of total exports. The agricultural sector accounts for approximately 32% to 60% of Myanmar's GDP, as
37.8% according to the United Nations Food and Agriculture Organization [4]. This figure reflects the sector's importance not
only in terms of economic output but also as a primary source of income for many households in Myanmar. Overall, the
agricultural sector remains the backbone of Myanmar's economy, providing livelihoods and sustaining the majority of the
population. However, lack of waste management processing from all these kinds of agricultural products has become a
challenging issue for rural planners due to the lack of an efficient planning tool. In the countries, farmers burnt agricultural
waste at fields after each harvesting season to solve the issue. As a result, it has caused air and water pollution in the rural areas
of the countries. In this paper, the authors present some modeling scheme for agricultural waste burning (also known as
pyrolysis) and production of new nanomaterials such as activated carbon from agri-based waste products, that aims to stop
burning waste in open environment and helps to solve anti-pollution problem.

Nowadays, processing for the huge amount of agricultural waste management is lacking in Myanmar. There are some
other ways to solve this problem, such as the production of bio-fertilizer, food production for animal feeding, and the
production of cooking fuel as a replacement for wood, and so on. Among these, some methods are expensive and face technical
difficulties, but the production of activated carbon is more beneficial than the aforementioned methods because of its properties
that help treat environmental pollution and improve the country's income by selling the products in the global market.
Therefore, in this paper, the authors are working to more effectively support the country’s economy and ecological sector by
producing activated carbon from agricultural waste.

Research metod and experimental

Pyrolysis is the thermal decomposition of organic matter in the absence of oxygen [7]. The pyrolysis process conditions
can significantly affect the physicochemical properties, quality, and yield of the pyrolyzed products such as solid, liquid and
gaseous fuels [8], [9]. Thus, the pyrolysis process can be modified to enhance the yield of pyrolytic products, as the process
parameters are crucial in determining and enhancing the final quality and quantity of the output. Due to its versatility, ease of
use, and upgradeability, most studies have focused on producing oil from biomass pyrolysis, while considering the solid char
as waste that could be combusted to provide energy for pyrolysis. The heating rate affects the composition of pyrolytic
products. Higher heating rates induce fragmentation that increases oil and gas yield, whereas lower heating rates induce
secondary pyrolysis stages and favour char production [10]. In fast pyrolysis, heating rates vary from 10 to 200°C/min, and it
usually favours liquid and gas products. Whereas slow pyrolysis occurs at a lower heating rate of 0.1-1°C/min and the longest
residence time yielded solid products, biochar up to 70-80 wt% of biochar at the lower temperature range of 300-500°C [11].
Increasing the heating rates from 30 to 50°C with a concurrent rise in temperature from 400 to 500°C reduced the yield of
biochar [12]. Heating rates also affect the surface morphology of biochar, which is similar to the temperature effect. Surface
area and pore volume decrease with increasing heating rates due to the higher evaporation of volatile matters. Similarly, the
change in heating rate from 10 to 30°C at a similar temperature affects the biochar yield. Still, it has less effect on the
composition of biochar and other properties. In work [13] noticed the 4-5% variation in the biochar yield at various
temperature and no effect on C% in biochar for biomass pyrolysis. Higher heating rates were also associated with reduced
oxygen content within the biochar. With the changes in surface characteristics and other physical properties, the application of
biochar changes. It is of importance to find the optimum heating rate to produce the biochar for a particular application.

In works [14], [15], [16], authors are emphasizing the variation of heating temperature, heating rate, isothermal holding
time for rational condition of each agricultural waste raw materials such as tamarind fruit shell, mango seed shell, iron wood
and rice husk. Ways to obtain optimum conditions for better carbonizites and activated carbons are described in table [1].

Table 1 - Parameters of optimum conditioning for pyrolysis and activation

DOTI: https://doi.org/10.60797/IRJ.2025.151.62.1

. Ultimate Isothermal Time Vapour
. Burning rate .
Raw materials (°C/min) temperature Excerpts consumption
(°C) (min) (r/r)
RH 10 600 60 -
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. Ultimate Isothermal Time Vapour
. Burning rate .
Raw materials (°C/min) temperature Excerpts consumption
(°O) (min) (r/r)

10 750 - 5

10 450 180 -
TFS

10 700 - 5

10 550 60 -
PS

10 800 90 5

15 550 60 -
w

10 850 60 5

Note: in the table, upper row prefers to carbonizates and lower row prefers to activated carbon

After using these optimum conditions, the sorption properties of carbonizates and activated carbons are analyzed. The
obtained results are shown in table 2.

Table 2 - Technical Indicators of activated carbons and carbonisates based on Myanmar agricultural waste

DOTI: https://doi.org/10.60797/IRJ.2025.151.62.2

Type I (mg/e) MB V3z; Vs (cm’/g) output
(mg/g) (cm’/g) CsHs CCL, H,0 (%)
RH 787.8 560.0 1.28 0.15 0.05 0.07 40.5
285 66 0.87 0.11 0.06 0.11 24.8
TES 711.2 364.84 0.9 0.04 0.23 0.17 65.5
420.1 331.89 0.7 0.04 0.01 0.11 67.4
b 665.5 47.9 1.21 0.26 0.24 0.24 40.8
348.8 3.9 0.87 0.16 0.05 0.13 23.3
W 1009.0 217.0 1.7 0.8 0.67 0.18 46.0
416 1.79 0.72 0.2 0.04 0.14 28.1

Table 2 shows that the vapor adsorption values of C¢Hs, CCL4s and H,O increase after the steam activation of each
carbonisate and the degree of removal of iodine (I) and methyl blue (MB)from the aqueous solution. The output values are
shown in the upper row for activated carbons from carbonisates, and in the lower row for carbonisates from raw materials.
Until recently, the task of deep treatment of wastewater from the territory of coke and by-product production remained relevant
in JSC Moskoks, authors are using the as sample water for the purpose of testing the functioning of obtaining activated carbon
from the agricultural waste of Myanmar. The composition of the sample water is characterized by the data in Table 3 [17].

Table 3 - Characteristics of wastewater discharge No 1 of the Moscow Coke and Gas Plant (numerator and denominator — data
of adjacent years)

DOI: https://doi.org/10.60797/IRJ.2025.151.62.3

MPC*, Number Above Content, mg/1
Ne Index mg/l of MPC ]
an alys es average min max
pH 6.5-8.5 21/24 0/4 7.5/7.3 7.0/2.0 8.1/10.5
phenols 0.001 21/24 21/24 0.09/0.15 | 0.004/0.02 | 0.29/1.69
3 Petroleum 0.05 21/24 21/24 1.49/1.94 | 0.28/0.19 | 7.95/5.10
products
4 Dry 1000 21/24 18/16 | 1853/1347 | 551/447 | 3670/5228
residue
5 Cyanides 0.05 21/24 1/7 0.01/0.05 | 0.00/0.00 | 0.08/0.23
Total iron 0.10 21/24 21/24 2.67/433 | 0.62/0.13 | 7.69/13.53
7 Chlorides 300 21/24 15/7 516/301 73/42 | 1644/1650
8 transcf;are“ No < 13 21/24 2/3 18/18 8/3 25/28
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MPC* Number Above Content, mg/1
Ne Index ’ £ -
mg/l o MPC average min max
9 Suspende 10.75 21/24 2122 | 43.0/89.6 | 110023 | 2820/526.
d solids 9
Ammoniu
10 m 0.40 21/24 21/22 6.4/4.56 1.9/0.3 24.3/11.2
nitrogen
11 Sulfates 100 21/24 21/21 406/222 108/31 941/453

Note: maximum permissible concentration of water bodies for fishery purposes

Deep extraction of organic pollutants from aqueous solutions is known by sorption methods using activated carbons and
carbon adsorbents related to them in nature in the form of a variety of cokes, semi-cokes and other carbon-containing materials
[18], [19]. Active carbons of industrial production are quite expensive products, the use of which for the extraction of
pollutants in water in low concentrations, due to the laws of sorption equilibrium, requires increased consumption of these
adsorbents. This circumstance determines the expediency of assessing the rationality of using the activated carbon with 2-3
mm fragment size and doze of 0.3 g/l to operate for the purpose of treating the characterized discharge water of JSC Moskoks.
The experiments are carried out by the method of “State All-Union Standard of Russia” SAUS No. 17219-71 named “Active
coals. Method for determining the total volume of pores by water”. For these analyses, we are applying each activated carbon
grains of a fraction of 0.5-1.0 mm at 20°C and phase contact by mixing with an intensity corresponding to the Rem value equal
to ~2500 RPM and characterization of the kinetics of treatment of discharge water is shown in fig 1.
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Figure 1 - Kinetics of wastewater treatment with obtaining activated carbons a dose of 0.3 g/l
DOI: https://doi.org/10.60797/IRJ.2025.151.62.4

In figure 1, a green curve is represented for rice husk, orange curve for plum seed, light blue curve for iron wood and deep
blue for tamarind seed shell. Absorption equations that formally describe kinetics for RH is a=28-exp®®, for PS : a=21-exp’
008 for IW : a=42-exp™®®, for TFS: : a=10-exp™®. In comparison of the data of these absorption values, we can determine that
activated carbon TFS has the most active sorption degree than other comptitators. It can decrease organic impurities from
given water body, which has 78 mg/1 to 10 mg/l within 45 minutes of operational time.

Conclusion

Production of valuable carbon sorbent is expensive and challenging due to the technological problems from waste
materials, especially for developing country such as Myanmar. Beyond these, annually, agricultural waste management is
facing new problems for farmers. Therefore, the results of analyzing the real agri-waste from Myanmar are undoubtedly to
produce activated carbon and advance usage of these obtaining carbon base sorbents which can eliminate the contamination of
organic impurities from industrial discharge water and can compare with the other plant base activated carbon from global
market. This fact can conclude that the experiments described above are not only benefic for reuse of non-valuable waste
materials but also are including a part of solving of the environmental pollution problems.
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