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Abstract

A cube compression of biowaste supports the disposal of biomass residues and enhancement
of combustion efficiency and fuel storage. This research investigated the utilization of waste from
biowastes for fuel briquettes production. It was to study the chemical and physical properties of
fuel briquettes from biowastes, the optimal ratios of biomass, and the efficiency of fuel briquettes
from biowastes compared with the standard of Thai community product standard (TCPs) 238/2547.
Biowastes materials used to produce fuel briquettes are sewage sludge, agricultural wastes mixed
with cassava starch sediment as a binder at the ratios of 0.35:0.40:0.25 and 0.65:0.15:0.20 kg:kg:kg,
respectively. They were compressed by a cold-pressed process. Then, they were studied the chemical
properties of heating values, moisture content, ash content, and physical properties of density, drop
shatter test, including the examination of well-forming briquettes. Results showed that the ratio of
sewage sludge, coconut shell, and cassava starch sediment at 0.35:0.40:0.25 was an effective fuel
briquette with the chemical properties of heating value at 5,158.09 cal/g (21,586 KJ/Kg), moisture and
ash content of 4%, 8.17% w/w, respectively, the physical properties of density of 0.91 g/cm’, and
drop shatter of 0.95. Moreover, the results of fuel briquettes during combustion showed an ignition
distance of 35 minutes, a smoke duration of 47 minutes, and a lower quantity that is according to
the TCPs 238/2547. Hence, this research study can be applied as a guideline for biowastes utilization

in the production of fuel briquettes for using alternative energy sources in the community.
Keywords: Fuel briquettes; Sewage sludge; Agricultural wastes; Cold-pressed process
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Table 1 Physical and chemical properties of cassava starch sediment
Parameter Value
pH 4.20
Total Solids (TS) 126.31 ¢/L
Volatile Solids (VS) 125.32 ¢/L
Chemical Oxygen Demand (COD) 24 g/L
Total Organic Carbon (TOC) 2.55 ¢/L
Total Kjeldahl Nitrogen (TKN) 0.92 ¢/L
C/N Ratio 2,77
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Collect a sewage sludge from X i . Collect a cassvana starch sediment
Nongkham water environment Potential testing of agricultural wastes from a factory in Nakhon Pathom
control plant province by scooping the sludge
into 4 buckets of 5 kg each
Husk Coir Coconut shell
Collect sewage sludge is crushed to be Collect a cassvana starch sediment

from factory in Nakhon Pathom province

small | I

Bring agricoltural wastes to dry for 3-6 days Dry for 5 days weight should be worn
and stored in a dry place

Drying for 7 days weight should be worn l
and stored in a dry place

Crushed to be small about 2 mm in size
by granulator 3 horsepower

l

Weight should be worn amd stored in a dry place

Mix a sewage sludge with a agricultural materials and cassvana strarch sediment
at specificed ratios
1

l

Forming into briquettes

|

Dry in the sun

|
l l

Test the use of briquettes that can be from well

Analyzye the properties of fuel briquettes from biowaste

® |gnition distance

® A smoke duration

Properties of fuel briquettes from biowaste

l

Chemical properties Physical properties
® Heating value ® Drop shatter
® Moisture content ® Density

® Ash content

Figure 1  Diagram of experimental setup
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Table 2 Chemical properties of fuel briquettes from biowastes

Fuel briquettes from biowastes

Heating value

Moisture content Ash content

Sewage sludge: Agricultural wastes: (cal/g) (%/weight) (%/weight)
Cassava starch sediment
(Kg:Kg:Kg)
Sewage sludge: 0.35:0.40:0.25 5,158.09 4.33 8.17
Coconut shell: 0.65:0.15:0.20 3,677.82 5.70 5.90
Cassava starch sediment
Sewage sludge: 0.35:0.40:0.25 3,238.87 5.73 8.44
Coir: 0.65:0.15:0.20 3,191.88 5.55 7.20
Cassava starch sediment
Sewage sludge: 0.35:0.40:0.25 3,318.77 4.22 7.74
Husk: 0.65:0.15:0.20 2,993.70 5.54 6.90

Cassava starch sediment

Thai Community Product Standards
(TCPs) 238/2547 [12]

More than 5,000

No more than 8 No more than 8

dmiunanmsfinwianandanienieninyes
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wiazlnaglugie 0.729 - 1.007 niudegnuaen
WuRlns Ayiunniegsening 0.6300 - 0.9987
sveznansanlil faus 23 - 35 Uil wagszesnan
MstinATu faus 23 — 47 Wit uenaninansIve
Jmuin Wewndssauriannnnsnaunzaiueniag
gm31d7U 0.35:0.40:0.25 TAIMNUAUIMUL  0.917
wazdviunnd1 0.9512 Jeogfluinausiing Ineslsves

nadaln 35 w19l warilsvegnainsiiaaiu 47
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Table 3 Physical properties of fuel briquettes from biowastes

Fuel briquettes from biowastes Density Drop Ignition Ash
Sewage sludge: Agricultural wastes: (g/cm?) shatter distance content
Cassava starch sediment (min)
(Kg:Kg:Kg)
Sewage sludge: 0.35:0.40:0.25 0.917 0.9512 35 Little
Coconut shell: 0.65:0.15:0.20 0.791 0.6300 30 Little
Cassava starch sediment
Sewage sludge: 0.35:0.40:0.25 0.891 0.9987 29.43 Little
Coir: 0.65:0.15:0.20 0.799 0.8608 30.57 Little
Cassava starch sediment
Sewage Sludge: 0.35:0.40:0.25 0.729 0.9235 25.38 Moderate
Husk: 0.65:0.15:0.20 1.007 0.7034 26.50 Moderate
Cassava starch sediment
Thai Community Product Standards - Between - Little
(TCPs) 238/2547 [12] 0.5-1.0
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Table 4 Formability of fuel briquettes production at various ratios of biowastes

Formability of fuel Ratios Formability Texture Strength
briquettes production (Kg:Kg:Kg) (Drop shatter)

from biowastes

0.35:0.40:0.25 Well Smooth Unbroken

Sewage sludge:
Coconut shell:

Cassava starch

sediment Bad Rough Broken
0.35:0.40:0.25 Well Smooth Unbroken
e
Sewage sludge: -
Coir:
Cassava starch
0.65:0.15:0.20 Bad Rough Broken
sediment
0.35:0.40:0.25 Well Smooth Unbroken
!‘
Sewage sludge:
Husk:
Cassava starch 0.65:0.15:0.20 Bad Rough Broken
sediment
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5,158.09 uARBIRONTY UazSnIEI 0.65:0.15:0.20
fiusinaudntiosiignieras 5.90 druideinssaums
INNINENTBILNAUTIS AT 0.35:0.40:0.25 §i
USinuennatutiesiignionas 4.22 uardnadau
0.65:0.15:0.20 flA1ANMUILULINNTIA 1.007
NIW/gnuIARILUALUAS

4.2 dpsrdusErInaveudedinin laun
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USunauanuseuluiin (Gross Electricity) Tuniae
Aladnd (KWh) aaumednsiindideniie (fviue
Al vmaeay 3.2484 um) [15]

v a

AU

(5)

NINAZNBULIABYLTY NEaTUENd1a NUNENdT
wnau wazagnauldeiudivend mmﬁasﬁugﬂ
Juidomdesaunadinmldmnanuadisnsidu
0.35:0.40:0.25 wduzUlFlsidesffidnsndiu
0.65:0.15:0.20

43 Wowdwdauisanmsuaunyanznin
fismsdn 0.35:0.40:0.25 FAAUALLLL 0.917
uazdvTuanin 0.9512 Geegluinasning lneiszey
nadnlil 35 Wil svezansiinadu 47 il Lag
WinuaugRINnsldnuaseda 90 ssmwalded
fUsinandties dedregluinusinousuls e
WieufusnsgIusansaeiguusauisifue

4.4 21nN15USEIUAUUNITHER WU
sqmé’unumiwamaqL%@Lwaqﬁmwiqmﬂmimau
nrardenilusnsdIu 0.35:0.40:0.25 Alansuse
Alansusedlansy f51a1 6.82 vmsenlansu e
AT1TIANANUBALYINIINNEAUENF1IVBINBINANA
aRNITUUTENA

suATeildfunisatuayuyulunisvin

5. 0

Tasams3duan Aagdanndenuasineinsmans
wMinedeuing warldsuaueueseinuaaIy
7l gunsal waziedesilelun1side MnguiUFTRnS
AmnsmmdsnuuasAunedon augimnssumand
fuauay wninendoinunsaans savidoya
atuayuudy MUinw wasiduuzainuie
ausny nnwsnl
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