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Abstract

The experimental study of pollutants derived from municipal solid waste combustion in a small
incinerator of waste aims to determine the appropriate waste quantity for combustion in the incinerator,
and to investigate the release of pollutants during waste combustion. Municipal solid waste was used
in the experiments, and there were three feeding levels: 4, 3, and 2.9 kg/batch. The wood and the
fresh waste were applied for co-firing with the dry municipal solid waste. The mass fractions of wood and
fresh waste were at 26.7 wt% and 10.3 wt%, respectively. The combustion chamber's internal temperature,
the temperature of exhaust gases, and the pollutants, such as carbon monoxide (CO), nitrogen oxides (NO,),
and sulfur dioxide (SO,), were all factors that were examined. The incinerator was made of steel that was
a thickness of 3 mm, a waste feed opening size of 55 x 55 x 55 cm (width x length x depth), and an
internal diameter of 25 cm with a height of 90 cm. The study results revealed that the suitable feeding
rate was at 2.9 kg/batch, which contained a mixture of fresh waste (10.3 wt%), with the combustion
chamber temperature varied in range of 400 - 500 °C and the unburned carbon content of 12.3 wt%.
The pollutants emitted from waste incineration were at 6,843 ppm of CO, 302 ppm of NO,, and 574 ppm
of SO,, which exceeded the pollutant standard limits, especially SO,, which resulted from the main

component of municipal solid waste being plastic in the waste mixture at a ratio of 52.1 wt%.

Keywords: Combustion; Incinerator; Municipal Solid Waste; Pollutants
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fanAnufRsefuendauiinniufiaunsi (5) fufdlunstidamenmadufuialimnusidudenn
Samauivneay dwmiunisUdesufdlulasioueenled (NO) 7 302 ppm ([@8nsnstieu 2.9 Alandu
siodlue F3) Tunmiddedieiiganimamsfinuiiieades (sl a) egrslsimmdadalndidosty
NANSANYIDY Xia et al. (2014) Alauuuungniulumsininive sy

CO+ %02 - CO, @)

CNO+%O2 — NO+CO (5)

msUdesufadameslneanlest (SO) 7 574 ppm @Ssimstleu 2.9 Aansusiedilue F3) Tuamddei
ogszmineiiasfnuilumssnvezgusiluviemend (sefurealfiinig) uarlumunuuuigdladiun
Ao Turs 45 - 2,400 ppm (Suksankraisorn et al., 2010; Marquez et al., 2023) Funsldiheanuised
WaZIUITHAINANAIANLNTUVDY SO, ﬁquﬁuﬂﬂﬂmmgmﬁmuﬂ A9 30 ppm (Pollutant Control
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Department, 2020) Inevhluuszaauliosiusznaudaimas (5) 1.13 % s 1.94 % Tngthwiin (Tang et al, 2012,
Xia et al, 2014) Faunsonelviiauativ SO, ﬁqa LA¥IINNSANEIWEY Vantuch et al. (2016) iWolnds
fufunauvIananain PET ludhsrdudesay 7 Tnenhmiin deviniswilvdiinuafiowde SO, agjﬁ 1,300 ppm
SeiSsuieufudomdhuiuilinamn PET iAauafivuia SO, ogil 850 ppm Falldivezviananadin
PET fraegnannlunisvanudesyaiiy SO, anuanisadeunsal F2 (2.2 Alaniuvesuiy) fildiunanves
wewiiioand F3 (26 AlanSimezuti) Swesudiowiussnouvesiamesdesay 1.6 Tnehwih (el 3)
winaadiy SO, Tunsdl F2 ndufimududuinnnd Metlorasnannuavesgumnifiinainnisenlndias
Mnnsildemasiuiaussnvllidinilasanzdonauiuesls filadovosgamnitaduiisejite
gendndu (Faun1si 6) Tun1siAaufa SO, (Wu et al,, 2020)

S, +20, - 280, (6)

anududu S0, fgstannsagnaaduiniulildfenstiyurn ddeelufiowiussnoundn Ao
CaO waz Ca(OH), (Han et al, 2021) lnsuffsenseninufiadamesinoanleduazarsusenouvoinade
Tuurn Lﬁmmiﬂszﬂauw%mﬁmﬂugﬂLLﬂaL%am%’aLWmﬁqaumsﬁ (7) waz (8) %&aﬂsﬂizﬂauﬂﬁmﬁuaaﬂugmﬁw
wazldneliAndgmilunisiida dsnsfinwives (Tang et al, 2012) Anwinisanauuduaaiy SO,
Tunsunvezyaneslagldfiuyu (Limestone) lusasdiunan Ca/s = 5 lnglua ansnsnanuaiiy SO, asld
Sovag 23.4 figamgininmnluel 900 ssmwaiTea

Ca0+ S0, +1/20, - CaSO, (7)

Ca(OH), + SO, — CaSO, -1/2H,0 +1/2H,0 (8)

aAUsENe VIR sBTalBuarmATiamawlviiinangsmnndensUdesuafivmatil  Tasusina
mfveuluvezdwmalnenssionisudes CO Wenmswnlvsilianysal dutiinalulasiouluvey Tasians
Tuesuay YanBuvdiinasonafin NO, Tusswiunisun uenanitimadamelures dworauan
g9 nanadn vidotanduaneiu q avdwalanssienisUaes SO, (Tang et al, 2012) MnMsiUFsulioy

NUITBLLArUITENIABIT9AINAIT AU Han1TVAaRsTiaeiusIaAnIntadedu 9 Al Wu
NNTDBNKUULANAT YWINTBINITAIUNT wasn1siivielidfimaluladaununisUdesuaiiy

A3UNanIsANE

sAnmnsUanUdsemafivanmsnueryareslumsnunndn nnsinsmuidasnsieuiimnza
o8l 29 AlansweSinmstiou Filshsdunameran Govar 10.3) gampimeluounlvifizaueti
400 - 500 ewwaded uafiwiiiAniu lud CO NO, waz SO, aaﬂf‘ﬁ' 6,843 ppm 302 ppm Way
574 ppm AUAIGU %"’aﬁimaﬁwﬁﬁmsﬁyuﬁméné’ﬂﬁmLﬁumm}j’mﬁmum Tnganizuaiy SO, FaAnan
duusznovvesvezyaesiidunanainfisfosay 52.1 wazdiesdusznevvestamesiovar 1.6 dwsu
GE'J’E]LauaLLuzﬁm%’UmnmlwﬂmmLmsuaz;ﬂaslaaﬁl fio Aufumsveassiidnsinsteuiivinfuynnsvaass
wasUAsusnsdiunay  efAnwmanssnuvesdimanidemaesiinssnusiomsanUdesuaiiy way
ilesnnveryarlesiidiunanvomanaindelesdusznovestames [HuawmaliiAnuaiy SO, wevinns
wnlugd 1nwan1svaaeAuaiiy SO, fiAngaunnuasiiundnuinsgIuiivun Fedupnsvhmsdnuwifiuih
Tngldfuyurieyurnlusanadmiimnzailumsinduuaiiy so, luleide
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