aninemansuazinalulad Veridian E-Journal, Science and Technology Silpakorn University
Uil 6 avuil 5 weufueneu - AR 2562 Volume 6 Number 5 September — October 2019 ISSN 2408 - 1248

v o o o/ = Qy ) % o/ 1
nsldnndudrznaanaeiisananamnssanensiduiiuseaiulunsanuyia
mdqummﬂﬁanmaimuﬂ*

Utilization of Cassava Residue from Agro-Industry as Binder with Powder of

Palmyra Palm fruit Peel Charcoal for Briquettes Fuel Production

*%

Received:  August 1,2019 AUNITTOU @ﬂiﬁuwﬂ (Kanokwan Sukaranandana)

Revised: October 22, 2019 - ¢ o . ok
Hnus siulnyadna (Nipon Tanpaiboonkul)

q

Accepted: October 29, 2019

UNANED

iddpildunsfinwnsinnfudvendaiifureunieiningeamnssunisnuasin
Huisrausiufurduaniudennalnuasliusyleviluguidomdsdnuruasldutsiud s
Juganisnaasniue Lﬁaﬁﬂmé’ﬂwmmaz@mauﬁ’amaﬂL%admé’ﬂL,wiqﬁv‘f”mﬂﬁfaﬁgmﬁaﬁﬁwﬁqﬁmi
nagouamandiventomdsdeutluieuifisutuinusiuiasgundnSusimruiesdusau
(Wnw.238/2547) TngaanuuusndiuvamsaiuainiUdenaialaun: fusza u 5 gan1svaassde
305, 3:1.0, 3:1.5, 3:2.0 Uaz 3:2.5 Tngthmiin Ay

PNnMsAENYINUSaTAUIINzaNsENIe naaundenmalausudaiuduzndaasng
drunnFenaalaun:nndudivznds Aosnsidiu 3:2.0 uag 3:1.5 IANUMUIMILYIIAY 048 uax
0.43 Alansusognuiafians dudinisuandauintu 084 uag 0.93 ATAUWINAY 6.62 uaz 1045
Woslfud Usunaansszimewindu 11.82 waz 6.61 Wosidud Usuandwindu 036 uaz 1.22
Wesidud arsuaumsiyiiu 81.19 uay 78.70 Westdus Armnudou 5,690 uay 5241 uaas3nonsy
uazUseAnsnmvondemds 24.60 uay 23.26 WSy mudidy Wesuifisuinusiuiasgu
HANAUNYUIUAIUTAUTHINUIIAIUTARTIIINNIE WU BN A LAUARI LN TR @1unsainly

£ dl ¥ 4
Wawianslgaule

AdnAgy ¢ ausnliyUaenaalaun/nndiudvsnayudaiudivends

" ifoweunsnuidondngns m.umaluladdwanden

" 919158Usd1 wéngns w.umAlulaBAuinden auzAaunndeunarninginsmansuingndmmansany

(Lecturer, Department of Environment Technology,FacultyofEnvironmentandResourceStudiesMahsarakham
University) Email: pinkdao_9@hotmail.com
" femans19138 Uszdmdngns m.umelulafdwanden ausAunndeutasninginsmans
WAIMBIETANL

(Assistant Professor, Department of Environment Technology, Faculty of Environment and Resource

Studies, Mahsarakham University) Corresponding author, Email: nipon.t@msu.ac.th

48



Veridian E-Journal, Science and Technology Silpakorn University gunInenransuazinalulad
Volume 6 Number 5 September — October 2019 ISSN 2408 - 1248 Uil 6 avuil 5 Weufuensu - ganau 2562

Abstract
This research investigated the utilization of the cassava waste from the agricultural

industry as the binding agent in the compressed fuel production by combining it with the
charcoal powder made of palmyra palm shells. In the control sets, the tapioca starch as the
binding agent. The characteristics and properties of the charcoal briquettes made of the waste
materials were studied and the fuel quality was also examined and compared to the Thai
Community Product Standard of charcoal briquettes (TCPS 238/2004). In total of 5 sets, the
different mixing ratios of the charcoal powder to the binding agent were determined by weight
as 3:0.5, 3:1.0, 3:1.5, 3:2.0, and 3:2.5 respectively.

The study found that the appropriate mixing ratios of the charcoal powder to the
tapioca starch and to the cassava waste were 3:2.0 and 3:1.5. These ratios showed the density
of 0.48 and 0.43 kg/m3, the shatter index of 0.84 and 0.93, the 6.62% and 10.45% of moisture,
the 11.82% and 6.61% of volatile matter, the 0.36% and 1.22% of ash content, the 81.19%
and 78.70% of fixed carbon, the calorific value of 5,690 and 5,241 Cal/g, and the 24.60% and
23.26% of combustion efficiency. Compared to the TCPS of charcoal briquettes, the produced
charcoal briquettes from the palmyra palm shells exceeded the standard and can be

improved for practical uses.
Keywords: Briquetted charcoal / Palmyra palm / Tapioca starch/ Cassava Residue
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