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Overview - Coffee

Coffee crop
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The coffee is one of the most consumed beverages worldwide and an important traded commaodity.

The Coffee belt
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Coffee production residues

A The processing of coffee beans produces huge volumes of waste materials

A It is estimated that 225 million tons of liquid waste and 9.9 million tons of solid
waste are generated annually worldwide

A These wastes can be used for various purposes (extraction of caffeine and
polyphenols, biogas and bioethanol production, etc.)

A The coffee production chain generates another unexplored waste, coffee wood

C Coffee plant weighs on average 15 kg (dry wood)
C Approximately 25% of wood becomes waste after pruning (every 5 years)




Overview - Briguetting

Briguetting is the densification process to
improve the characteristics of biomass and
produce an uniform fuel.

Uniform and stable quality
Higher energy density
Easier handling

Less storage space
Lower transportation cost
Better combustion

Advantages
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Raw Material

Crusher / Hammer Mill

Crushing

Dryer
Charcoal Kiln or
Briquette Press —> Briquetting Carbonization Furnace
////f -
Biomass Briquettes

Packager Packing / Bagging

wood sawdust briquette
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Briguette production

Feedstock
- Particle size up to 2 mm

Stem Primary branch ~ Second. branch _ - 0
@10 N2 cm @2 N1 cm @1 N0.5 cm Moisture content 8%
3 ¥ AN i 7 3 —‘

-

- 100% coffee wood residues briquettes

- 100% pinewood briquettes

- Pinewood was mixed coffee wood in the
ratios of 25%, 50%, 75%

Briquetting

- 20 g of feedstock per briquette (10 cm
length and 3 cm in diameter)

- Pressure 8.3 MPa

- Temperature 120 N5 AC

- Compression time 4 min

- Cooling time 8 min

Wood mix Pinewood
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Thermal analysis

Thermocouple —»

A 3 briquettes per time (60 N 10 g)

322

A Ignition by 10 g of ethyl alcohol combustion

140

Combustion chamber ——»

\ 4

Briquettes

v

Grate

Ignition chamber >

Wood base —»

Digital balances
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Combustion rate

. P QU U is the instantaneous mass
Q —é— (aQ¢g)
L7QO Q) ¥Q as the mass loss rate
Reactivity
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Kinetic analysis
Arrhenius equatiomate expressiofor thetemperaturalepended reaction rate constant

o 0 is the pre-exponential factor
Y o ¢Q (b("l'y ) O s the activation energy

'Yis the universal gas constant

In this work, a differential Friedman method was applied:
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Results

Mass variation analysis
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Temperature variation analysis

Temperature trends during the combustion tests




