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Abstract

This research aimed to study the production of briquette charcoal from tropical
almond seed and neem limb. Both briquette charcoals were used cow manure as a
binder. The ratio of charcoal to the binder used was 80:20 and mixed with 10% used oil
of total weight sample used. The vegetable used cil was mixed in order to increase the
heating value and the compaction of the briquette charcoal. Obtained the briquette
charcoal obtained was examined the following properties: proximate analysis, heating
value, bulk density, compressive strength and burning characteristics which are ignition
time and burning time. The results showed that charcoal from tropical almond seed with
cow manure charcoal indicated highest heating value of 6,954.39 cal/g with 1.5 min
ignition time, 3 h 50 min burning time, bulk density of 0.8930 g/cm3. However,
commercial briquette charcoal was ignited at 3 min. 3 h 50 min burning time and bulk
density of 1.4621 g/cmB. Therefore, this study revealed the potential of using tropical
almond seed and neem limb as raw materials for commercial briquette charcoal is

possible.
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AN51971 2.1 HARARINNTELIUNTG Pyrolysis (Dry basis) [22]

Typical product weight yields (dry wood basis) obtained by different modes of pyrolysis of wood

Mode Conditions Liquid Solid Gas
Fast 2500 °C, short hot vapor 75% 12% char 13%
residence time = 1 s
[ntermediate ~500 °C, hot vapor 50% in 2 phases 25% char 25%
residence time &~ 10-30 s
Carbonization ~400 °C, long vapor 30% 35% char 35%
(slow) residence haurs & days

Gasification ~750-900 °C 5% 10% char 85%
Torrefaction = 290 °C, solid residence 0% unless condensed,  80% solid 20%

(slow) time =~ 10-60 s then up to 5%
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' % ] v o ¢ aa Aoy I .
nMsniA1nseu ssuadilagldiaiasvenunassiines Aitalaesiliy higher

=l ]

R o = 1 o o i o 2 as
heating value Feilwiielu unasinendu (uraeTnondy) easiBenriAI LS oULARIRY

=l
1999 N.1

. &
A9 N.1 APMSauTD T DINEY

Heating value (uAaa3sioniu) Heating

ao st T value (kJ/kg)
fuEaynIN 5,926.42 24,787.77
ERYNIN 3,908.86 3,990 [24] 16,354.67
funsazien 5,124.36 21,440.32
Raggian N/A 3,368.78 [20] 14,094.97
amuaN 3,806.53 15,926.52
Py 3,089.07 2,724.66 [5] 12,924.66

® N/A = No analysis

M54 N.2 ANAINSOUVBINIUDALLYIY

Heating value

Heating value

e FUszan ARVRTIRN A
(wARBINDNIU) (kJ/ke)
AIULAAYNIN 6,185.38 25,879.62
uahn ,
auNYEsAn 5,659.86 23,680.85
80:20 ”
AN 6,954.39 29,097.16
A1uyAT ,
DIUNEE 6,312.54 26,411.66
GTUNTNTIAT 7,000 [27] 29,288 [27]
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MIliAsERELTAN1IN1EA ™ (Proximate analysis) MaNIRSEIY ASTM D 1762-84 1

SYRLLDUANTTILATIEVRAL]
X
9.1 nswdsuuAIINTY
.1.1 FURDLNITUIANAINUTU

o W . a v = o = o
1) 1m38 (Crucible) wazdUn lWeungumgll 104 sswwwada Wunan 1 Flug
ntfuihig (Crucible) wazklaluifulundogranuiu (Desiccator) Wuan 15

W WiaunnI NI uastd mlindaea (M)
2) fulmiindegnaszann 1 ndu Tdludiewan wiaufudainmin (M) -

o ¥ w ¥ = Py = 8
3) didelude 2 Widineungumgi 103 + 3 esmwaldea Wuliarediasm 12

& - ' ¥ ar |
Fla9 wioannnInaut AL

-] i a =y 2 A’ 1
4) ihdaglude 3 sannmwaslindt lWiivluwiegannuiu sunddeezdu

1 14
Q)

Fsdmtin (My)

9.1.2 AISAUINMIAIAIILYY

My — M) — (M2 — M)
xMoi = X
wMoisture M, = M) 100

e M Ae Wwinugamelan (niu)
M, Ao Y milninadiewduasaisiegrsnoud ey (nsu)

M, Ao dwithwnateauwazasiegiamdatimeu (nsu)
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ngiu A%t ﬁmﬁnmaﬁaﬁg A
i M M, M, %ty | %eudueds
g 1 | 267812 27.7932 27.1323 6.01 5.98
2 | 243724 25.3797 253199 5.94
fudeesinn 1 | 485293 49.5344 49.4982 3.60 4.43
2 | 4857905 46.8567 46.8007 5.25
anuyaln 1 46.6623 47.7398 47.7010 3.60 3.56
2 | 343839 35.7409 35.6931 3.52
yan t 23.0498 24.0530 23.9670 8.57 7.44
2 | 369529 37.9687 37.9046 6.31
dwynumeEayady | 1| 30.8476 35.8484 35.7896 5.87 6.42
(80:20) 2 | 336776 34.6905 34.6199 6.97
dnfesmaauye | 1| 326010 | 337027 | 33.6233 7.21 7.30
T2(80:20) 2 | 29.0567 30.1627 30.0811 7.38
iy 1 | 368985 37.9502 37.8828 6.0086 7.51
e uyaiaB0:20) | 2 | 26.7266 27.7752 27.6848 8.6210
arufeasin’ 1 | 357302 37.0576 36.9576 4.52 4.49
Waneuyai(80:20) | 2 39.2179 40.4519 40.4168 4.46
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9.2 A1sMUSUIEITSEIMe
2.2.1 BURIUMNSHIUSHIET YW

o v . a vow oo = = o
1) e (Crucible) wazdiln Whgeuigamgll 104 ewmwadea Wunan 1 Flug
e (Crucble) wazdUaluiivlunsionnaiuiiu (Desiceator) ua

15 W% weeunnIntiu wasdahviindiewan (M)

2
Qr ]

aiwindsegisszanm 1 03y Taludewan wseuiudaimiin (M,)

@a

Lo
2

= o

P T o - o <
3) dafhelulasiauuians il lumeufeanyiuniwoandiouiiogluniey

4) whiaglude 2 esnsnudiogradutasilndvazou wasihuindedimeu
4 ) =i =y =
figamail 300 ssrnwaldsa {Wunad 2 uil gumall 500 esteaidua \Duan

3wl gaumpll 950 serngaided Wunan 6 uai

5) ihielude 3 saneuasilng liivlundegaanuidu aundirdasazidu

waziUnaandauimiln (M,)

2.2.2 ASANMIUIUSUMNATSS LY

M1 — M)~ (M? ~ M)

M= M) X 100] — (wMoisture)

wVolatile = [(

A eﬂ’ Qs 1 al
de M Ao Wmitinuradiewan (nu)
< g Oy 1 ] Qs i r i [
M, fio dwininathaduaransiedenaundianay (n3u)

M, fin Unminanameauazanssegmdadniaau (ndu)
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Tnnauy A hwinuesiag Yanaasssive
ﬁ M M, M, %AIISINY %msssmﬂmﬁla
AR 1 | 36.89 | 3800 | 37.78 13.41 13.18
2 | 3363 | 3473 | 3452 | 1295
fufaazien 113115 | 3226 [ 3197 { 2172 26.03
2 | 3225 | 3336 | 3297 | 30.3d
AMa 1| 2540 | 2650 | 26.19 24.96 23.64
2 | 2937 | 3047 | 3019 | 2232
yadd 1 | 3479 | 3590 | 35.39 38.63 37.38
2 | 3975 | 4085 | 4037 | 36.12
dwmasmaye® | 1 | 2810 | 2921 | 2889 | 22.23 22.97
(80:20) 2 | 2872 ) 2983 | 2949 | 2370
awAsasionmanya | 1 | 33.37 | 3448 | 3412 | 24.49 23.85
1(80:20) 2 | 37.89 | 39.00 | 38.66 2321
QR PRN 1 | 3068 | 31.78 | 3150 | 18.27 18.01
Newiuyain(80:20) | 2 | 3429 | 3540 | 3512 | 17.75
aufsasian 1 | 3690 | 3800 | 37.75 | 18.71 19.27
NENEETA80:20) | 2 | 3478 | 3589 | 35.62 19.84
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2.3 AsvdSunnda
2.3.1 Jumpumsuiusunandd

-3 . = 3 8r P = n:!
1) e (Crucible) wagehia Wihgaunguvgii 104 ssrneaded Wuan 1 Falua
& e v . o & .
Mg (Crucble) uagaddatuiiulundeganaudu (Desiccator) 1Wunan

15 ¥ MIasnnnIuL wastaiwindlewan (M)
2) dahwinsednalssing 1 ndu Talutiean wiaufudaimin (M,)

e & - = ar =y
3) thimelute 2 imeufigumgil 600 sswwadea e 12 Falue Taadada
i 1 s e By as [ el =] ur o r
wzousy ndsnaldnarimualitad Eunafaamavasudmmndadudieg

sedsnindlususiostanlvdvm)

1) thdrelude 3 sanvineuazidad ldifvlunsdieasaiiutin sunidaeesdy

wastlargangadnntn (M,)

9.3.2 AAnaUTinandn

Ay—A

%Ash = A —A

x 100

cJ = =
159 %Ash fa USinand e
A fe dwtnnadislar  (n3y)
A; fe dwiinnafisawasasiegnsudmiay ()

A, fp Uminnamedkazarsiegiamdadieay (ndu)



#1514 0.3 nsmUSiandivesautinanazdna

ngiu A3 ﬁwﬁnmaﬁm} g
7 A Ay A, %LeN %iinadn
AN 1 | 2677 [27.79 | 2687 |  9.59 9.77
2 | 2437 | 2537 2447 | 9.94
fuRsazian 1 | 2432 (25372480 | 767 7.68
2 | 2673 |217512681| 768
aMET 1 | 23.00 | 24.07 | 23.10 9.63 10.07
2 | 3690 | 3792 | 37.08| 1051
yan 1] 23.04 2405|2322 | 17.22 15.26
2 | 3695 [37.96 |37.19 | 1331
thuygnameuga | 1 | 3484 [ 3591 (3490 | 14.12 14.24
(80:20) 2 | 3367 | 3068 |3382] 1435
snfasnmanyaty | 1 | 3363 34663379 | 1630 17.58
(80:20) 2 | 34.80 | 35.84 [ 34.99 |  18.87
fuynIN 1 | 3618 | 37.38 | 36.34 | 1281 12.85
waneuyatl (80:20) | 2 | 3549 | 3661|3563 | 12.89
fwfaazien 1 ] 3807 |39.23|38.26( 16.08 15.00
WeNaMYaYI (80:20) | 2 | 46.17 | 47.28 4633 | 1393
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2.4 n1sMUSuIMNATITUBUARIAR

g . ° ) ] ] J
ﬂ’\iﬁ'\ﬂ'\‘%ﬂﬂuﬂﬁ%’l (Fixed carbon) 9EATUINANAITUANIINAIAINLTY GHEELANLE)

¥ o L4 o é’
LATLAN %mmm‘lﬂmnaumsﬂau
o &
% Fl']{U’t']‘UﬂGN'J = 100 — (%AMUTY + %ATTEINE + %Lﬁ'])

A1519 1.4 NIIYIUNUA T UBUAYTIYEIS LT INaLEZTIW0a

& o ™
L . oL ATINAY | @ssgvie | W | enduaupein
angid | f21szau | audanvis/dnua

(%) (%) (%) (%)
} deaymn | 642 | 2297 | 1424 56.37
wain :
funsasLan 7.30 23.85 | 17.58 51.27
80:20 : y
. / OVLUAAUNING 7.51 1801 {1285 61.63
013N —
faufsEsLan 4.49 1927 | 15.00 61.24
Yoz 7.44 3783 | 15.26 39.47
dMmERYNI 5.08 1318 | 9.77 71.07
fdnufsEsa 4.43 26.03 | 7.68 61.86

auya 3.56 23.64 | 10.07 62.73




AAKLIN A
AR MURUILLUTDINTUD ALY



ATTNIATAT IV ILHLYSI O ALY Fzannsamulnldonauniseatl

m

p:;

d = 1 s
lng  p Ao ewmuwiuvasing (¢/cm?)
m #9 WaTINLesing (g)

v fig USnastanvasing (cm?)

71919 A.1 iinuasnusawna (NSu)
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ar ) » e ' A & o 2 o =
2RI AUBALLNG FUn 1 U 2 YU 3 LI
andayneanyady | 1051926 | 104.9170 | 101.7360 | 103.9479
sudeaiamauaty 104.6195 | 1024918 | 110.5965 | 105.9026
80:20 — —
oumdaynemauauyady | 1043239 | 947237 | 103.6832 | 100.9103
dwfisdgtonnaumuyai | 1056482 | 104.2732 | 1024974 | 104.1396
AMIMUSINA TR UERLIaIN TTHR™r2)*h
die R fo urihuguinasneuen
r Ao iushuaudnansnely
h AD ATNE
A1979 A.2 USHNTVDI0UBAUNY
ar 1 1 Qs 1 qy d ay A Av cl A
89318 ATUDALYIY TUN 1 UN 2 PUN 3 Wae
aumdanmewanyaty | 1155126 | 1255571 | 1255571 | 122.2089
aufsazimaanyad 120.5349 | 138.1129 | 150.6686 | 136.4388
80 : 20
ausdaynINaN et | 125.5571 | 1004457 | 113.0014 | 113.0014
e meaduyadd | 1255571 | 143.1351 | 148.1574 | 138.9499
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037 AUTALYIS Jult | w2 | i3 \ndy
dnundeynramanals | 09107 | 08356 | 0.8103 | 0.8506
fudsEzmmaYa Y 0.8680 | 0.8356 | 0.8103 | 0.7762

2020 sudaynmauaiyaty | 08309 | 09430 | 09175 | 0.8930
fwisasiamauduyat | 08414 | 07285 | 06918 | 0.7495
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