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gnanaymnualszauutlaion

dagaumswayseninaysnuisamuilaion _ Y
AINNVIDU (MI/kg)
AYM (%) utlailon (%)
60 40 13.874
65 35 14.375
70 30 14.768
75 25 15.076
80 20 15.342
85 15 15.602
90 10 15.754
95 5 15.823

4' U Y dy a é 9 LY 4' [ U 1
139N 0.2 Nammmimmam‘vmwawﬂﬂuamrf]umﬂszmuwﬂﬂmumswﬂmmc]

seninaymiudlszau luana

dadumsnauszninaymiui)ssamuiaion , )
AINNUIOU (MI/kg)
YA (%) Twand (%)
60 40 13.524
65 35 . 14.055
70 30 14.425
75 25 14.742
80 20 15.045
85 15 15.278
90 10 15.436
95 5 15.518
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d' a 1 J a c; a "o @ 9 z& 9/ =)
139N 0.3 ﬁ?J‘UGWINﬂ1Uﬂ1WﬂI’ENLL‘VNL‘]SE)&‘W’CN‘V]NEWI‘1]']ﬂﬁ‘lqj‘ﬂntﬁzWQ%T’)TWG\%Qi‘BLLﬁQLﬂUﬂ

Fudalszaundadiu 15 %

dadIumsHaNIsnINam , ,
AN AR
v o 9 ' = ' y
fugsdnInadeudlailon MaNuiou , )
MUY | MUMULSINA
10 v Y = (MJ/kg)
A Fadina | uflailun (kgfer) s
(%) (%) (%)
45 40 14.574 1443 1.205
55 30 14.945 1412 1.124
15
65 20 15.208 1364 1.054
75 10 15.366 1318 0.933

v ¥ H
319N N4 AVTANINONINYDILNAFOINTINHAADINTYAazmMnNudIends

A o d' o 1
FelFutladlomiludiseeundadiu 15 %

A IUMIHANITHINTYM , ,
. , ’ MANY AN
Aumadudendesentluilon ANNNTOU ' ,
UMY | AUMUISINA
10 o o v = (MJ/kg)
aydr | mndudnlends | utldlen (kg/m) (MPa)
(%) (%) (%)
45 40 13.755 1383 1.082
55 30 14281 1338 0.976
15
65 20 14.566 1306 0.914
75 10 14.784 1265 0.825
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Wudnlszaundadiu 15 %

AadIuMINaNITHINAYM : .
o , ) AN AN
Aurudesasutluion MANNITOU ' i
VUMY | AIUMIULSINA
o 2 = (MJ/kg)
A $UO0Y utlailon (kg/m) LY.
(%) (%) (%)
45 40 13.126 1075 0.564
55 30 13.384 1094 0.575
15
65 20 13.885 1122 0.603
75 10 14.185 1143 0.621

d' wa ' 47 a a a ' o 2 v =
MAITNN N.6 ﬁummamummmumL‘vmwamwaﬂmﬂagﬂma:unaum‘lmﬂuﬂun

Fudlseaundadiu 15 %

A IUMIHIYIEH Y , ,
. . , y AN AN
fuunavasuilauion NN ou , )
MUMEY | AIUMILLSINA
1o = (MJ/‘kg)
Ay unay utlailon (kg/en®) e
(%) (%) (%)
45 40 12.385 1283 0.855
55 30 12.627 1242 0.794
15
65 20 13.062 1217 0.737
75 10 13.37 1174 0.676
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MINN .7 ﬁll‘UﬂVINﬂWUﬂTW‘U'ENLL‘VNW'OLWﬁQWNﬁﬂ%Tﬂﬁll"ﬂ']LLﬁz"ﬁﬂﬂﬂ'ﬂww’ﬁ\ﬂ‘lﬂlﬂx‘uﬂﬂﬂ

Wuddszaundadiu 20 %

AR IUMTHANITHINEAYA

ANV

AN
@ v Y [ =t ' v
fusai Inasoutlalon ANNS U , :
VUMY ATUMULTING
e 2o & (MJ/kg)
A1jan FIU17 IR utladlen (kg/) (MPa)
(%) (%) (%)
40 40 14.332 1411 1.132
50 30 14.687 1376 1.044
20
60 20 14.958 1322 0.945
70 10 15.173 1286 0.857

v b4 ]
M5190 n.8 auliannmenwvsaFoIndNnannInayfaznniudlznas

Faldudelonmiludinlszarundadiu 20 %

FAaIUNMSHAYITHINAYM

AN

N .. o d ; . AANY
Aunmniudilzndsneutlaion amanudou , )
WUWUY | MUMILsIng
vo v o o = (MJ/kg)
aya | mndudilznds | uflailon (ki) PE)
(%) (%) (%)
40 40 13.414 1351 0.994
50 30 13.709 1306 0.912
20
60 20 14.113 1264 0.806
70 10 14.374 1228 0.722
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dadIUMINANITN A

W F P , " AN AN
fusudesaoutailon Annuou ' h
WWLY | ATUMIULSIng
o y = (MJ/kg)
aym FUdDY utlaidlon (kg/m) R
(%) (%) (%)
40 40 12.616 1043 0.4612
50 30 12.859 1058 0.48221
20
60 20 13.396 1074 0.5014
70 10 13.638 1088 0.5121
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Fudnlszaundadiu 20 %
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VUWLY | ATUMIULSIng
1o ~ (MJ/kg)
A unay ufledlon (ki) MBS
(%) (%) (%)
40 40 11.918 1247 0.7708
50 30 12:187 1210 0.6943
20
60 20 12.393 1175 0.641
70 10 12.752 1142 0.5914
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Wudnlszaundadiu 15 %

datumMInaNITNINNaYM , ,
yr : , y AN AN
nuFt Inaae luana ANNUTBY , k.
} NUMUY AMUMUUTINA
1o v v ° (MJ/kg)
GRILN! Faglna | mniiea (kg/m) e
(%) (%) (%)
45 40 14.255 1565 2.35
55 30 14.632 1543 2.254
15
65 20 14.878 1507 2.107
75 10 15.152 1482 2.015
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M3 112 FUTANNNEN NV IaFaAsTIKaaMINayA ez mnludlenas

& y oy [ Ao ]
Fealdmmbmadudilszaundadiu 15 %

FATIUNMINANTENINAYA ' '
.. o , ) AN AN
numnuudileraene luae A1NNTDOU ' )
, MUY | AIUMULSINA
' o o o A o (MJ/'kg)
aya | maludilenas | mniiaa (kg/m) (MPa)
(%) %) %)
45 40 13.358 1512 2.115
55 30 13.772 1486 2.031
15
65 20 14.214 1451 1.906
75 10 14.482 1427 1.815
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Wudlszaundadiu 15 %

dadaumInNaNIZHINaYM

. 4 , ; AN AN
flugudeyse luae AANNTOU , 3
: MUY | ATUMIUNIANA
2o y . (MJ/kg)
M FUDDY Mg (kg/m) B
(%) (%) (%)
45 40 12.685 1238 1.195
55 30 12.974 1268 1.288
15
65 20 13:322 1282 1.356
75 10 13.689 1302 1.412

1 v \ Y a 4 a 10 :& oy
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Wudanlszaundadiu 15 %

dadIuMINaNIEN A

. , , Y AN AN
nuunauae luand MANVITOU , )
i} MUMUY | AIUMIULSINA
ra o (MJ/kg)
Ay unay mniaa (kg/m) (MP2)
(%) (%) (%)
45 40 11.891 1435 1.807
55 30 12.124 1402 1.724
15
65 20 12.543 1374 1.617
75 10 12.755 1330 1.496
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M99 N.15 auianemonmvesasemasindainaydwazdedig Inadalsninmina

Wudlseaundadiu 20 %

A IUMIHANITENINALYA , ,
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AuFedna Inade luaa MANNIOU , h
y MUWHY | AUMIUILSINg
- 4 7 (MJ/kg)
AYan F01Ine | mniena (kg/m) b
(%) (%) (%)
40 40 13.984 1548 2.46
50 30 14.432 1507 2314
20
60 20 14.647 1480 2217
70 10 14.876 1458 2.125

v Y "
M3 116 auAnIINMen MBI AFaIMAINNanINTYA IRz Mniud)ends

£ Y :’ o Ao
%Q(l‘lfﬂ'lﬂu'lﬂ'lﬂlﬂuﬂ'.]ﬂixﬁ1u'ﬂﬂﬂﬁ’3u 20 %

[ H

AN INAUTEN AR

o .. . , . AN AMANY
numniudilerdene luae AINNNTOU , )
; MUY | MIUNIULIINA
1o LY o ” o o (MJ/kg)
ayar | mndudilends | mahaa (kg/) (MPa)
(%) (%) (%)
40 40 13.205 1488 2.218
50 30 13.454 1448 2.102
20
60 20 13.687 1411 2.016
70 10 14.057 1394 1.925




93

4 wa v 4 a A a 10 & :
Gnﬁ’l\‘lﬁ .17 ﬁil‘iJﬂ‘Vl'Nﬂ']Uﬂ'lW‘U’ENLL‘YNL‘?fJLWﬁQ‘ﬁNﬁﬂi]']ﬂﬁ‘lqj,ﬂ'lllaz‘mu'g’i)ﬂ“ﬁfli%ﬂ'lﬂu'lﬂﬁﬁ

Fudseaundadiu 20 %

dadIuNMINaNIENINaYM , ,
o' 42 , ) AN MM
AU uoeRe Iuand MANVIOU _ h
- ATRIRIY, ATUNIULTING
HE y e (MJ/kg)
A1y FIUDOY Mniaa (kg/) B
(%) (%) (%)
40 40 12.362 1176 1.3
50 30 12.561 1201 1.393
20
60 20 12.895 1220 1.461
70 10 13.118 1235 1.517

3 wa ’ 4 a a a 1o & :
msnﬁ .18 ’dll‘LIGWINﬂ'IUﬂ']W‘U’OQLWNL%ﬂlWﬂQﬁNﬂﬂ%"Iﬂﬁ‘ial'ﬂ']LLﬁmLﬂﬂ‘U“]Ni%ﬂ'lﬂu’]ﬂWﬂ

Wudnlszaundadiu 20 %

FAAIUNMINANITTHINAYA

AN

N , . , - NN
ﬂULlﬂﬁUﬂﬂllﬂﬁl'ﬂUﬂ AINNUIDU , o
- HUULIHU FITHNIULLIINA
18 ° (MJ/kg)
ﬂl‘l,ﬂ'l iay NINUHING (kg/m3) (MPa)
(%) (%) (%)
40 40 11.538 1398 1.917
50 30 11.848 1365 1.844
20
60 20 12.124 1328 1.76
70 10 12.318 1293 1.676
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AT IUMIHTUTENINAYA , ,
s 4 , : GRLRRHT AN
AUt Inaaoudlailon ANNVITOU _ h

MUY | IUNIULSING
e v & = (MJ/kg)
o 3 g
YA Fadina | utladlon (kgm®) ek
(%) (%) (%)
45 40 14.165 1624 1.462
55 30 14.527 1562 1.352
15
65 20 14.698 1476 1.17
75 10 14.896 1368 0.997
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t:i wa a a a o A A a A’, a A
MINN N.20 aUVALAZYSTANTNINMTHAAUNATINIANHAAINITOINAIFININ

wtlgUsednpaziihuimmsnszueniiznalemsenans
Gas Properties
Gas
Gas composition (%) Impurity
Flow HHV
(m’/h) 3 Tar Dust
co| H |cH, | N, | 0, | co, | MIm) 3 3
(mg/m’) | (mg/m’)
74.09 | 25.87 | 13.61 | 1.83 | 47.03 | 2.01 9.65 5.94 7.10 15.10
115.06 | 21.98 | 13.53 | 2.20 | 48.47 | 2.29 | 11.55 5:57 5.60 17.20
152.27 | 24.06 | 14.07 | 242 | 4591 | 226 | 11.27 6.01 4.00 16.40
188.00 | 25.6 | 12.54 | 1.75 | 47.11 1.87 | 11.67 5.66 3.80 8.00
Gasification
Gas Flow | Biomass Consumption Ash Product
\ Efficiency
(m/h) (kg/h)
kg/h % %
74.09 40.8 1.30 3.20 69.58
115.06 56.02 2.46 4.41 73.71
152.27 68.56 2.86 7 4.19 85.96
188.00 85.14 4.56 5.38 80.51
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AfgUsednpazduirmsinszuenviadiniiznalnsenan
Gas Properties
Gas
Gas composition (%) Impurity

Flow HHV

(m’/h) 3 Tar Dust

co| n |cy | N | o | co, | MIm) . .
(mg/m’) | (mg/m)
98.22 1897 | 16.05 | 2.24 | 48.14 | 2.04 | 12.56 5.53 2.20 3.70
122.59 | 18.65 | 15.53 | 1.34 | 52.30 | 2.07 | 10.11 5.05 0.40 1.80
151.96 | 1854 | 17.35 | 1.56 | 50.04 | 1.90 | 10.61 5.36 0.40 2.70
176.26 | 1896 | 18.37 | 149 | 47.27 | 1.55 12.36 5252 4.00 4.00
Gasification
Gas Flow | Biomass Consumption Ash Product
3 Efficiency
(m'/h) (kg/h)
kg/h % %

98.22 41.00 2.43 6.08 85.29

122.59 53.00 3.25 6.29 75.24

151.96 64.53 3.87 6.03 81.29

176.26 77.74 4.57 6.01 80.50
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4' wa a a a [ ] A a g a A
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ld'd 1 e A %3
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Gas Properties
Gas
Gas composition (%) Impurity
Flow HHV
(ms/h) 3 Tar Dust
co| s |cy | N, | 0, | co | Mim) . .
(mg/m’) | (mg/m’)
99.30 1532 | 15.28 | 1.65 | 53.74 | 1.80 | 12.21 4.70 0.80 1.60
120.61 | 16.73 | 16.15 | 1.55 | 52.53 | 1.15 | 11.89 4.96 2.00 2.90
150.70 | 18.09 | 17.79 | 1.77 | 4877 1.56 12.02 5.45 2.10 5.10
175.87 | 17.05 | 17.43 1.9 49.83 1.33 12.32 5.25 1.10 1.50
Gasification
Gas Flow | Biomass Consumption Ash Product
5 Efficiency
(m'/h) (kg/h)
kg/h % %

99.30 62.83 16.15 26.30 47.85

120.61 65.81 20.63 31.84 58.53

150.70 69.62 23.77 34.30 75.92

175.87 80.34 24.8 34.81 74.00
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Gas Properties
Gas
Gas composition (%) Impurity

Flow HHV

(m’/h) 3 Tar Dust
co | n |cy | N, | o0 | co | M/m) . .
(mg/m’) | (mg/m’)
105.18 | 15.74 | 16.38 | 1.96 | 52.58 | 1.43 | 11.91 5.03 0.70 2.00
11333 | 16.36 | 17.57 | 1.62 | 51.66 | 1.87 | 10.92 518 1.10 2.20
154.48 16.06 | 15.36 | 1.91 | 53.39 | 2.13 | 11.15 4.92 0.80 2.30
180.09 | 1593 | 17.42 | 1.81 | 52.65 | 0.96 | 11.23 5.13 1.50 0.70
Gasification
Gas Flow | Biomass Consumption Ash Product
3 Efficiency
(m'/h) (kg/h)
kg/h % %

105.18 54.22 15.8 29.33 62.94

113.33 59.84 22.95 30.60 62.56

154.48 79.02 28.54 29.25 61.97

180.09 95.64 31.63 26.38 62.22
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Gas Properties
Gas
Gas composition (%) Impurity
Flow HHV
(mJ/h) 3 Tar Dust
co| H |cg | N, | o, | co, |Mim) . .
(mg/m’) | (mg/m’)
97.28 16.45 | 1449 | 130 | 53.82 1.63 12.31 4.60 0.20 5.40
120.38 15.64 | 14.86 | 1.39 | 53.03 1.89 13.19 4.58 0.35 0.35
147.11 1536 | 1529 | 1.62 | 51.66 2.45 13.62 4.70 0.40 0.40
177.28 16.75 | 1598 | 1.86 | 51.25 1.40 12.76 5.07 0.10 0.10
Gasification
Gas Flow | Biomass Consumption Ash Product
s Efficiency
(m’/h) (kg/h)
kg/h % %

97.28 42.17 4.97 11.23 68.48
120.38 52.38 5.18 10.18 67.93
147.11 59.72 6.00 10.11 74.70
177.28 79.88 6.23 7.43 72.60
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t:' wva a a a [ A a g a A
MINN .25 auDALazYseaNTNINMTHAALATTINIANHANVINFDINAITINIG

v E4 ] v
Atigusdnpuziiuguldadudumaon
Gas Properties
Gas
Gas composition (%) Impurity
Flow HHV
(m3/h) 3 Tar Dust
co| H, |cH | N, | o | co, | Mim) 3 3
(mg/m’) | (mg/m’)
104.61 | 16.93 | 15.32 | 2.41 | 52.61 0.71 12.02 5.23 7.50 16.00
123.75 | 16.81 | 17.27 | 2.41 | 49.53 | 0.75 13.23 5.47 21.80 18.40
148.66 | 17.73 | 18.37 | 2.33 | 48.28 1.43 11.86 5.71 20.90 27.50
177.54 | 17.81 | 16.95 | 2.21 | 51.13 1.70 10.20 5.48 22.30 11.70
Gasification
Gas Flow | Biomass Consumption Ash Product
\ Efficiency
(m'/h) (kg/h)
kg/h % %
104.61 65.64 7.14 10.83 53.77
123.75 74.42 5.23 7.03 58.32
148.66 95.35 6.58 7171 57.43
177.54 116.95 8 8.65 53.67
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ﬂTyumumsaammuaﬂgm%”lumm%uﬁﬂﬂumsﬁmuﬂé”mswms"lwav?amamm%ama
HazeInsznouae ey dail

1. 99513 IMaIFIuIaveasINIa 0.65 kg/min

2. ANUISITOUYBINBINBS SO rpm

3. iduiuguInaaveIang 34 mm

4. Wdurugudna19ves Barrel 63 mm
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Study of Biomass Briquette Production from a Trunk of Jatropha
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ABSTRACT

The objectives of this research were to study the production of biomass fuel briquette by extrusion
technique and investigate the heating value of the briquette. Raw materials used in this work were the trunk and
branch of jatropha was mixed with the waste product from postharvest such as rice husk , bagasse , cassava shell
and comncob. The jatropha particles were stuck together with the binder (goo or molass). To obtain the high
quality of briquette, the various ratios between jatropha particles and the binders were investigated. The result
showed that the heating value increase with an increase in the jatropha particles. At the same conditions, the
heating value of the briquette used goo as binder was higher than that one used the molass. The suitable ratio
between the jatropha particles and the binder was 85:15. It was found that high heating value of the briquette was

approximately 11.54 — 15.36 MJ/kg

Keyword: Jatropha , Extrusion technique, biomass fuel briquette
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Biomass Briquette Production from Jatropha

Kriengkrai Wongsaroj " Thanit Sawadsevi > Naris Prathinthong ¥ and Pratarn Wongsrivej i

ABSTRACT

The objectives of this research were to study the production of biomass briquette by extrusion technique
and investigate its properties in terms of heating value and compressive strength. Raw materials used in this work
were the trunk and the branch of jatropha mixed with the waste product from postharvest such as rice husk,
bagasse, cassava shell and corncob. The glutinous mass used as the binder was made from powder and
molasses. Before mix with the binder, the raw materials was reduced the dimension by the grinder until they were
smaller than 3 mm. To obtain the high quality of briquette, the raw materials were mixed with the binders at the
various ratios. The results showed that the heating value increased with an increase in the jatropha particles. At
the same mixture ratio, the heating value of the briquette used powder as the binder was slightly higher than that
one used the molasses. The compressive strength of the briquette used powder as binder was lower than that one
used the molasses. However, the heating value and the compressive strength of the briquette used both blinders
were quite high for producing biomass briquette. In addition, the heating value was in the range of 11.54 — 15.36
MJ/kg and the compressive strength was in the range of 0.46-2.46 MPa.

Keyword: Jatropha , Extrusion , biomass briquette
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