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ABSTRACT

The research aimed to study the production of a renewable energy from the briquette fuel
made of waste wood pallets. The process was conducted by adding cassava glue under controlled
different ratios and analyzed the economical of briquette fuel production. The results revealed
that the optimum briquette ratio of charcoal to binder was 1: 0.25 by weight providing the highest
heating value 7,269.28 cal/g and ash content was 2.02%. The economic analysis showed that the
production of briquette fuel from pallet charcoal at ratio 1: 0.25 has the total cost per kilogram
7.23 Baht and payback period 0.67 years at the price 18 baht / kilogram.
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Table 1 Proximate Analysis, Ultimate Analysis and Calorific Value of Sawdust and Charcoal

from Waste Pallet.

Parameter Sawdust from Pallet Charcoal from Pallet

Proximate Analysis

Moisture Content (%) 12.73 6.93

Volatile Matter (%) 68.57 20.34

Ash (%) 0.36 1.93

Fixed Carbon (%) 18.34 70.80
Ultimate Analysis

C (%) 46.99 77.20

H (%) 5.88 2.62

N (%) 0.06 0.31
Calorific Value (cal/g) 4,775.34 7,135.92
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b. Pallet charcoal briquette

Figure 1 Sample (a. Pallet Sawdust Briquette b. Pallet Charcoal Briquette).
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Figure 2 Fuel Properties of Fuel Samples Collected from Wood Pallets.
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Table 2 Comparison of fuel properties in briquettes fuel and charcoal.

MC* AC* VM* FC* Calorific value
(Wt%) Wt%)  (wt%) (wt%) (cal/g)
pallet sawdust : binder 1 : 0.5 9.9 0.4 75.4 14.30 4,561.54
pallet charcoal : binder 1 : 0.25 8.60 2.02 21.36 68.02 7,269.28
pallet charcoal : binder 1 : 0.5 8.58 2.20 23.68 65.41 6,956.50
pallet charcoal : binder 1 : 1 8.43 2.31 26.46 60.85 6,287.00
Charcoal briquette from
Scrapped coconut and sawdust 59 54 - - 5,750.00
(Torsakul et al., 2555)
Compressed corncob coconut shell
Composite charcoal 6.65 23 - - 6,680.00
(Luksmeevanich et al., 2554)
Rhizophora spp. charcoal - - - - 7,197.00
(Panunumpa, 2010)
Thai Community Product Standard
of Charcoal Bar (238/2547) <8.00 - - - >5,000.00

(Thai Industrial Standards Institute,
2004)

Remarks: * MC = Moisture content; AC = Ash content; VM = Volatile matter; FC = Fixed carbon

1 9
910 Table 2 tion/SsuineuoImnadauna
YOIFINBNUNATFIURAAS MR YN FUB DA AT
F
ANuSouvaUFRINAIS AuNIne L IfwananaY
v Y
Aeiitimgeniasgusivus ualsnan i
A0 A 3 9 A Ya 4%’ n ya
Haunwanies iilesnnldizsmsamnuuiuly1an
d’l a d' 1 dy d! Y1 Y o
myouomauie lannudu saud lv'ld Tasnsiin
OINAIDALNIDDAMNININIZFINIANTUAAIA LD
3 o & o A
TnaanTiunudy simiudyldguialiniuie
o d’l 9 a ' va 9
Hoatuanududi 1 mnmanmsiasziauiadig
9 ' '
Wormas oaaunaunimmzanga lumsrinn
a dy = % 1 A v 1 1 =
HAMYINAID LN AD dns1auey : uiladlen 1
v [ v
0.25 Taenimiin rilesnniiannusougaiga iay
a o 5 Py I o
5andidr annalsudladlendludnlszauilos
v Y
Agaildaadunulumswin omasdaunann
N 9 A a slas: Y 9 1 1
o lfwaninda ldsiuldmanuseuganinm
18 Tnana sudaunanIna MmNtz

dyd' ' @ Voo 9 Y
Va0 LAZDUBALNIFIT InaLaznZa e NI 10

HAMIANTITHNIMUATHEMANS

foyariosdui 1 #lumsiinse

1. 9113 159UVIA 40 NTINAT 154501
Tgalasimisdudng

2. m?méfmwimuuang wemes 3139
Sadaman 100 Alandu/aTu

3. 1A5PILALLUIENILES UOIADS 3 1547h
Sadaman 100 Alandu/aTu

4. n3eanan omes 3 useth Mawan
100 Alansu/aTu

5. A uEUdgNe VAU ugUaNa1s
1 WA3 2 100 MaIMIFEa 600 nlandu/dland

6. NUINIUKAA 96 I/l

7. MAINITHAADIUDALUNL 300 N lan5u
@oiu 150 28,800 nlansu/il

a 4 a
MsuATgaunumMInan yadunulu

a a
A

MINAA OATINANDLUNUNTAINU TZOZIAAUNY
iaaalu Table 3 - Table 6



NsNITIUMEAS 37 (1) : 143-152 (2561)

Table 3 Construction and Machinery Cost.

149

Asset Price (Baht) Us(«;{f:;:;fe Deprt(elglzltllt(;;le}j:)pense
Construction 65,000 20 3,250
Screw extruder 53,000 10 5,300
Hammer mill 41,000 10 4,100
Mixer 36,000 10 3,600
Brick kiln, Diameter 1 m. 22,000 3 7,333
(11,000 x 2)
Total 217,000 23,583
Table 4 Fixed Cost.
Account Value (Baht/year) Note
Annual Depreciation Expense of 23,583 - Screw extruder, Hammer mill and Mixer
Construction and Machines
Interest 7% /year 15,190
Maintenance cost (10%) 6,500
Total 45,273
Table 5 Variable Cost.
Descriptions
Demand of briquette fuel per day 300 Kilogram/Day
Charcoal from scrap wood pallet 300 Kilogram
Charcoal yield 30 %
Scrap Wood Pallet 1000 Kilogram
Scrap Wood Pallet price ( 0.6 Baht/Kilogram) 600 Baht/Day
Cassava flour (at ratio charcoal to binder, 1 : 0.25) 11.25  Kilogram/Year
Cassava flour (13 Baht/Kilogram) 146.25 Baht/Year
Work day (2 Days/week) 96 Day/Year
Material Cost (746.25 Baht/Kilogram) 71,640 Baht/Year
Labor 2 people (600 Baht/day) 57,600 Baht/Year
Electricity (Machine 3 EA, Working 3 hours/day) 12,980.52 Baht/Year
Water (0.0043 Baht/Kilogram) 123.84 Baht/Year
Maintenances 10% of Machine (195,000 Baht) 19,500 Baht/Year
Others 1,000 Baht/Year
Total 162,844.36 Baht/Year
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Table 6 Payback Period.

Descriptions

Total cost = Fixed cost + Variable cost 208,117.36 Baht
Total cost per Kilogram = (208,117.36)/28,800 7.23 Baht
Variable cost per Kilogram = (162,844.36 )/28,800 5.65 Baht
Break even point
= (Fixed cost)/(Price — Variable cost)
Assumption
Sale price 12 Baht/Kilogram 7,129.61 Kilogram
Sale price 14 Baht/Kilogram 5,421.92 Kilogram
Sale price 16 Baht/Kilogram 4,374.20 Kilogram
Sale price 18 Baht/Kilogram 3,665.83 Kilogram
Payback Period
= (Investment cost)/Average net return per year
Assumption
Sale price 12 Baht/Kilogram 1.51 Year
Sale price 14 Baht/Kilogram 1.07 Year
Sale price 16 Baht/Kilogram 0.82 Year
Sale price 18 Baht/Kilogram 0.67 Year
Return On Investment
= (Average net return x100)/Investment cost
Assumption
Sale price 12 Baht/Kilogram 66.01 %
Sale price 14 Baht/Kilogram 93.69 %
Sale price 16 Baht/Kilogram 121.36 %
Sale price 18 Baht/Kilogram 149.04 %
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