A

4‘ a a Jd a o a 1 1 9
FOLIOIINYTUNUD ﬂ']'iTJ5$!JJL!ﬂﬂﬁ]fﬂlﬂ\‘]fﬂﬁWaﬂﬂWHﬁnﬂllﬁmlWIﬂfﬂ‘]fﬂﬁ%‘ﬂ'lufnﬁ

4 4 o
laTasmesueamsve luwsu
Yy A a 14 a a
RN WenIuns - Anmelesuy
Sy INITUAAATUMITUNN AAINTTUNAIY)
dd‘ a a Jd a 4
0101585 INeninus  IAAT.UAT NNE1A
U 1
UNARLD

Y v
NIl auenssuiuiladeveanmisnanaiy 91n 8 linldnszurums lalas
14 4 &Y [ Y a oA d’ Y a o o 1Y
mosueamive luwdu szauel fiams ioosnuuy adauaznadeuailfnsaidimiy
4 Y Y A ~ o
aszaumslalasmesuea meldanizanuioun 220 sarusades ANNAY 2.2 1WA
1hama Taelidasidiusznindiuianeansane 1:0, 1:1, 1:2 1ag YUIABYNIATEENI 3.0-
A A = = & a o P 9 9 I 3
10.0 Hadmas luszuulaszeznar 1 a6 1 lus wanduan ldgamailuvesuiaaz
Lé ) a J Y 1 9 [ dy d’Q =Y

Younad 3 1 ansziaenszuaumsmmnuion anvugiunauazlSuusiglag

rs aa 4 ad 1 @
lduentiunassimes, ndesdianasounuudoInsIaLaznIsganaudilnauueIozaoy 91N
wanmsnadouie lildansalfazer nud inal 6 ¥ Tusvuaeyn 1AL 5.0 Tadwas
Tiaanudougeganiny 28.99 Mi/kg uazninmsanyisasiaiu il linedusany 1:1 uag

12 WU A 122 9119 3.0-5.0  Hadwas IHaInNuTeugega M1n 30.73 MI/kg 910013

¥
Y A A

a 4 1 a @ o 1
AUATICHUDIUNAN Wmmaﬁﬂmmﬁ%nwummgmmaﬂmm%’nﬁgwgu ﬁ1iﬁ$ﬁ1€lW‘U’ﬂﬁ

Y 9 A o =
ﬂ’NiJLGUﬂJ"ngQGUfNﬁWifNWﬁI@ElmWW%fJEJNENUluIGIiWH W@ﬁﬂﬂiﬁllﬁgiwuﬂﬁ!c}fﬂh



Thesis Title Parametric Investigation of Charcoal Production from Bamboo Using

Hydrothermal Carbonization

Author Mr.Kawin Supawittayayothin

Degree Master of Engineering (Energy Engineering)

Thesis Advisor Assoc.Prof.Dr. Nakorn Tippayawong
Abstract

This research presents a parametric investigation of biochar production from bamboo
using hydrothermal carbonization. Laboratory scale, experimental setup to produce carbonaceous
materials was designed and built. The suspended biomass sample in subcritical water was
subjected to hydrothermal carbonization at 220°C, 2.2 MPa, at biomass to catalyst ratio of 1:0,
1:1, and 1:2. Particle sizes of less than 3.0-10.0 mm was incubated in a closed vessel for 1 to 6 h.
The end products were in solid and liquid phases in which analysis of both phrases were carried
out for heating value, surface morphology and elemental content using bomb calorimetry,
scanning electron microscopy and atomic absorption spectroscopy. From the results obtained, in
the case of no catalyst, the maximum heating value was 28.99 MJ/kg at 6 h and particle size of
more than 5.0 mm. Furthermore, in the case with catalyst, the maximum heating value was 30.73
MJ/kg. at biomass to catalyst ratio of 1:2, and particle size of 3.0-5.0 mm. The biochar was found
to have rough surface and porous structure. The aqueous solution was found to contain a high

concentration of nutrients, especially nitrogen, phosphorus, and potassium.



