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Study of Binders in Cold-Press Technique Affecting the Properties of Charcoal
Briguettes from SAMANEA SAMAN Wood Chips

3907 syaviey’, siue lveyug!, Anfing aadnd’, adan inslamey wag aauu Yusun®

Rungrudee Chanoodhom®, Tanate Chaichana’, Kittikorn Sasujit', Lalita Petchaihan and Pakamon

. 1%
Pintana

AU AIAINTTUNA N IUNALU INEFUNSIUNALNU Ui Ine1duudld Weelul 50290
'Renewable Energy Engineering, School of Renewable Energy, Maejo University, Chiang Mai 50290
“Corresponding author: Tel.: 09-86196155. E-mail address: p.pintana@gmail.com

Abstract

This study aimed to investigate the effect of binder type on the physical, chemical, and
thermal properties of charcoal briquettes produced from Samanea Saman wood chips using the cold-
press technique. Waste wood chips from a wood processing industry in Lampang Province were
carbonized in a 200 L vertical kiln at 400-500 °C for 5 hr under limited oxygen, cooled overnight,
ground, and sieved through a 679 um mesh. Two binder types were used (1) dry tapioca starch mixed
with water, and (2) gelatinized tapioca starch paste, each blended with charcoal powder at a ratio of
0.9 : 0.1 : 1 (charcoal : starch : water, by weight). Briquettes of 70 g were molded in a cylindrical die
diameter is 50 mm using a hydraulic press at 5 MPa for 10 s, then oven-dried at 105 + 2 °C for 2 hr.
Physical properties (density, shatter index), chemical properties (moisture, volatile matter, ash, fixed
carbon), and thermal property (high heating value, HHV) were analyzed according to ASTM standards.
Results showed that briquettes with dry starch had a higher density of 586.05 kg/m? but lower shatter
index of 87.27% , compared to briquettes using tapioca starch paste as a binder, which had a density
of 526.29 kg/m?* and a shatter index of 99.69%. Moisture content of all samples was below the Thai
Community Product Standard (<8%). The high heating value exceeded 6,000 cal/g for both binder
types, above the standard minimum of 5,000 cal/g, indicating high energy quality. The results suggest
that while binder type affects physical durability, it has negligible influence on calorific value, which is
primarily determined by feedstock quality and carbonization process.

Keywords: Charcoal briquettes, Samanea saman wood, Binder, Cold-press technique
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1. TuURBUNTHIEUAYLRINgS
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2.1 ﬁiwuﬁiausamlﬁmﬂmﬂmwgﬂﬁmwm’hauﬂa‘um UOLMDIUUIN 2 U39 Aulsneau wazily
FOUMBATUNTIVUING 679 pm

2.2 wdsundsudUsndmaniuih lusnsdn 0.1 - 1 1l 2 wuu 2 wuudt 1 dlunasiunegy
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Energy ratio = 2

wisusililumsndn (EC)
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89 | 21sais5uaniswavviugyusu

JOURNAL OF RENEWABLE ENERGY
FOR COMMUNITY (J-REC)



2.3 A1ATITILE

USunauinvearwliianug3lie 2.80+0.13% Faasvieuiinisidnievutoaiavanuuiansvesialil

q
v

wlintiargeninnasiluvediidounmuamgaunsiafidniivimnandtiosnii 2% uddinsaonadosiudoya
911 FAO [11] ﬁssuhmumﬂﬁlﬁaLLﬂﬁﬂqmmwﬁﬂaiﬁﬂ%mmLﬁwasﬂuﬁzmﬁﬂ (Uszanad 3%) ilo3nwAnn Mg
Tiannufou dmsvdwdauvisgrsudauiwazudaden fandniuduidu 3.63+0.05% uay 3.94+0.15%
ANUAWTY ﬂ%mml,{hﬁqa?ﬁyﬂumué’mLwhLﬁﬁmﬂmiLmlwﬁﬁ’gﬂixmuuasmiasammLLi'ﬁmmﬂmzmumiwam

2.4 MTIATIRRAITUBUAL

asusunsiIvouavlinugTeglusziudiios 15.61£0.15% tesandslsiiiunsanivolud vaus
drusauvsiidnfiutuesennidu 46.71 + 3.429% dmiugasildutiaiudendui uas 47.22 « 3.16%
dwiugasiliudaden lnedailndifesiu uandiifiuinvdevesiauszaulalddmanouunuaiueuns

fegraiited Ay winisiinduvesmsveunsiudunaainnszuiunsasueluddedaemdnanudunazans

szmeeenINTIIa Thlvidndiuasusunsingedu

A19199 2 NFIATIRANELTRANIINIEATN AMENTANINAT kazAnaNTANIIAINSoUTDIa USRS

AMURUIMIY  AvlnTg Ysunae  YFuaans s Y3ua AnUZaY
(kg/m?) HAN3IY Aty szve (%) i (%) ASUBY (cal/g)
(%) (%) (%)
NaE U+ UL 586.05+6.91 87.27+1.69 5.61+0.09 44.05+3.43 3.63+0.05 46.71+3.42 6,379.9+169.80
10%
magu+udaden 526.29+18.56  99.69+0.14  5.11+0.05 43.73+2.97 394+0.15 47.22+3.16 6,418.16+243.55
10%

3. MAATEiRuaNTAnIANTay
3.1 MIAATEEmAIAINSau

INNINAFRUAIAIINTEUVDLABLINNSAY WuIlARGEeET 4,178.29+249.66 cal/g Fvagluinaei

v '
U Y aAa

wnsgudmsudanalssnnldiag wasuansdsdnennlunmsduingiuisiuid Wedwiriunssuiuns

N o o o

Asusluwdu (Carbonization) wazuusguidudiudauis wudmanuseuiingued1fideddyy laedudn

S v

wisgnsuwlaludgndauiadiaininusou 6,379.9 cal/g uargnsuduiudendaleniianaiusou 6,418.16
cal/g Bev9apdgnINANGININNUTTUAIYEINTTIUNENSTIYLYY UHY. 238/2547 Nivualiidedlidesndy

5,000 cal/g

a

ArmuseutigauiidunannainnisiiliivmgSiiuniswnfigamall 400-500 °C Jadurasgaungdi

U

wishegadlunstuanssewe (Volatile Matter) wazanudussnly dwalilaseadrsaisuaunsda (Fixed Carbon)

fanududugy kansvaassliaenndesiuaide [12] Aiseydnldanuss (Samanea saman) fUsgansan

q q

mawbngl warfidnanudeulusyauiianunsalfidudemdmaunilugaamnssuld

dwsunslFeuiisudilszanu nuingesudalendeemnudeuginiaasuliusiaiisadnies (et

a o

Wi 0.6%) uirnuwandnsileglugeiliunnneasiidedAgyneada Jenananladvinvesiiseau Wl

90 | o1sars5uaniswavviugyusu
JOURNAL OF RENEWABLE ENERGY
FOR COMMUNITY (J-REC)



JudrUenaawiaseaudaden) luladinang1atalaua oA nd s uueIn1usaLve wasnaseauuinisnienin
Igun duiinsunnsau deildeAuseludunountn

3.2 MsNAdaUsEEzIaINsAn v wazn1siday

Tumsnageuszaznamsinlil wagmslinuvesiudauisanniauliawss egussavinmussnis
Anlul Tneraudaunia 300 ndu Tdlulumdslaoundn suaduiugusnansmin 20 wufiuns 9l duna
Snwaznsunlndvessiusauie wazszoznatunsenlndsussuduadliyonsy

A19199 3 NMInedeUTTEERaINIsAnlil warn1sldnuvesaudauiIneylinNgs

anwazvasnIswalud seeziaaisulu

s lugd (Wd)

At U+ DAY 10% LifinnsuanUeyuaisin 130
o, laidiadu
nesu+udaden 10% LifinsuanUeyuaisin 132

I, laifiadu

'
' =

INNANTNAFRUTEEEIAINTIN IMdvasudawiannawldanugs wui gasldudeadudendaui
Wushsyanu Tszeznatlunswnlniiede 130 uii grsildudaiuddendadonduinssau Tszovnanlu
nswnlndiade 132 Wit Heaesgnadidnvarnisinlniindreadstu Ine lddnmsunnusyuasial was luife
afulusgninansunlng dududnuazvosnisunlvsiogiauysel asvioufsquamvssdiusaunsiiinig
U3gviduazansuauAsiigs

Arukanasessrer vz eiiaosgasiifeadntios uandiiitudn alinvesiaUszanilaly
dawaegailuddyresrernamamln ndvilasasy dwsauvisnasliiugitaesgesd Ussansam
msunlyisaznsléondifun awnsogadnlldine wnlnifesnainauelngliioniu warliszoznamlng
1N 2 2l amnzaudensliniluniFouniodundsd lnegesiliudaiudsvdadondum
Uszanufigunnlnesaudnindndesluduanumuniuwazanunsiavesn s bng
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P19 3 NITIATIERAUNUNNINAIIULEE Energy ratio YBINITHANEIUBALIIS

naeu+utauis 10% nsenu+utaden 10%

LPG llunsin (kg 1pe/KS charcoal) 044 044

LPG iildlumssuntis (kS | po/KS charcoa) : 00l
Tntidldlunsun (KWh/kg) 003 003
Inihifldlunisdntugy (KWh/ke) 214 214
Tnihitldlunaseuuis (kWh/kg) 0.75 0.75
wisu LPG #fldsim (MJ/kg) 21.69 22.19
wdsnlaiih Aldsam (MJ/kg) 10.51 10.51
wasnusu dldsauMI/kg) 32.20 32.70
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sunudwia LPG (Baht/kg) 14.08 14.40

funueilviin (Baht/kg) 12.26 12.26
fuyundseusay (Baht/kg) 26.34 26.66
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