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Abstract

Bamboo is impotent natural resource for Laos; they are used for
producing furniture, handicrafts, household items, and chopsticks, etc.
Besides that, bamboo sticks are usually single-use in buffet restaurants
nowadays, which generate waste afterward. From our survey indicate
that 1,514g - 1,643g of bamboo sticks were generated per buffet
restaurant in each day. This research aims to utilize of that waste as
charcoal briquettes. Six ratios of briquettes were compared; three
ratios of bamboo stick charcoal: cassava starch binder (w/w) include
1,000:50 (C1), 1,000:100 (C2), 1,000:150 (C3), and another three
ratios of bamboo sticks charcoal (50%) mixed with (50%) white
charcoal powder: cassava starch binder Vis. 500:500:50 (C4),
500:500:100 (C5), and 500:500:150 (C6) were compared with white
charcoal as control (C0). Five hundred grams of each ratio was used in
water boiling test experiments. Boiling time, total burning time and
ash residual were determined. From the result, 49.04% of charcoal
was obtained from bamboo stick carbonization. All ratios have a
uniform without cracked, except (C1). The comparison results showed
that the ratio of (C5) was found to be the best ratio with rapid burn,
long burning duration, less ash residual compare with others ratios.
This could be circular economy practise for those restaurant which has
returned the waste utilized as fuel consumtion. Thus, this research
leave the conclusion that bamboo stick charcoal briquette has a
potential to be an alternative source of natural wood fuel for
consumption in the future.
Keywords: Bamboo, Briguette, Circular economy, Renewable energy,

Waste utilization.
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M0z 1. S0Foud=dU8INW ke wdibutiy (Fodrau)

Snnsou (Ratio)

Uz

geinnwdnrisy dedown iy Uzémw
Charcoal Starch 11
powder (g) Binder (g) Water (g)
Qi (C1) 1000 50 800
Huutiiy (C2) 1000 100 800
Qi (C3) 1000 150 800
mu‘cﬁtjmﬁucmmu‘cﬁﬁo.gu (BSC50%:WCP50%) C4 1000 50 800
f]m‘cﬁf“]Uxﬁuc:mmu‘cﬁﬁogu (BSC 50%:WCP 50%) C5 1000 100 800
f]’nlJ‘tIJfJUx??j.ucsmf]w‘cﬁﬁo.gu (BSC50%:WCP50%) C6 1000 150 800
MmNz 2. ﬁumguUzﬁmué)onéeaasjf]mm""tﬁzjjjmucﬁﬂ‘tﬁg waz H0duy
Sandu ﬁﬂuﬁntcu’ﬁjﬁsumucﬁﬂm (kg) fJ'lU"fmzjjjmlJthf]’m (kg) SouSsuzeINULUNI (%)
i (tdt) 21.00 10.30 49.04
Bunefuouaw' 24.50 491 20.00
Gndiu? 2.16 0.77 35.64
UK’ 2.30 0.70 30.43
nindsy’ 4.10 2.01 49.02
nzldzouingio’ 7.60 2.60 34.21

'iigtwyy weudzidn disutiounzuy (2020), *FugTin 131 €ay 25Uuzw 2. 0K, (2017).
3uznsu Usgnga disuounzuz (2019)
nnzadl 3. YjunjudngzurnnigzwivesiniutinSafieulucaazdonigou war nwtinsn

Neudrdufiunniutddoy

INJTUL299NI

SIaINEE BT nusulngey | . S9N NN

, Goslin .

iy (g Hin
L oIulnnuad seucOm
ntdy (Cl) RBAN] oL UOndin

Jaln (Anvliey

mutdy (C2) FWLOAVA Goajud  Ulseuunn  UKONdin
nutdy (C3) WORUA Goajud  Uldseuuan  UKOndin
nwtdnysiufivieaniutdtoly (C4) WLOAVA Goajud  Udseuunn  UKOndin
nwtdnusiufivianiutdtoly (C5) WLOAVA Goajud  Uldseuunn  UKOndin
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nutdguzduiivieanutitioyu (C6) AUOHVA Goajud  Ulseuwnn  Uwandin

MINEANY 4. YFunJudsIuwniuazdiostwiy, mugoamiudtn ey dedusiindide 293

nutdndansulucaazdonwou war Nwsnfsudufiuonutitoly

JEAUnw Dwlinge froineeyindiavfio  RULOINW ¥ o4 Urdu
Som o x . QAWAAULO 5
Mass of (U0 Total mass of water  (E31tol) Total ) . 2011 (Ash)
. Time to boil
2V Charcoal Initial mass of evaporated time of burn
K (mn) ®
(8) water (Kg) (Kg) (mn)
Co 500 2 1.870 110 25 160 3.2
C1 500 2 1.180 160 20 29.0 5.8
C2 500 2 1.188 160 20 27.0 54
C3 500 2 1.088 165 20 275 55
C4 500 2 1.135 160 15 275 5.5
C5 500 2 1.405 165 15 275 5.5
Co6 500 2 1.095 165 20 250 5.0
tigdiinwinlg (waste bamboo sticks) Gy Tucdiredrnw (carbonizer) nwtdgdsnaud (after carbonization)
s i v il d ¥

Tisut) w9 maa (briquettes) Sndudierdodioutm U0 way veduiivady
(pressure briquetting machine) (grind and mixed with starch binder)

suwwi 1: sunsunuzdonsofisuntinaciediniuints
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2.800 - —m—$1UEU01009770 Sauzumningz ol 13.000 |
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@ 2,200 A /I\. % 10.000 ¢
= 2,000 - ::;_'__". 9.000 |
g
o & 7000 |
3 1400 - 2 so00 -
g 1200 - -
T 1.000 'S 3,000 ¢
w5 800 - =2 4,000 f
600 3,000
400 | 2,000 |
200 - 1,000 ¢
0 T T T T T T T 0 T
%gy @e@ %\}\\f @;o L J&@ﬁ 6\;@@ gawBuninoifio guduonndngzal
45 g

suwwi 2: (JugzenIFunjudsdutinidiseeidwsuninlusiserdia. (n) vsintueaard cay

(2) UainaouTuelyeInn

100
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B‘UUI?.:ZHJJ
B
o o
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Bamboo stick used in buffets restaurant Waste bamboo sticks

Charcoal

t\J.. il \ B

1.5 kg (dairy average)

Reduce waste

Alternate traditional charcoal
Environmental Friendly
Lasting

?"‘ J ¥ »".-e‘-&,.:x P Ly L,

>180 mn (Cooking) Charcoal briquettes
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