TYPES OF BIO-BRIQUETTES 

1. The Beehive Briquette

Briquetting is the process of converting low bulk density biomass into high density and energy concentrated fuel briquettes.  There are a many different forms of biomass briquettes being produced and used within Nepal but for the BGRCNN, the beehive briquette is the most commonly promoted briquette amongst the members.  It is formed through the use of pyrolizing (charring) technology. It relies on partial pyrolysis of biomass mixed with a binding agent, and made into briquettes by casting and pressing. It is commonly known as the beehive briquette due to the holes in the briquette that provide improved combustion.  

Many different forms of biomass may be charred for the briquette including:

· Agricultural residues

· Forest waste vegetation such as the noxious weed, banmara grass

· Sawdust

· Waste paper

· Bamboo dust

· Bagasse 

· Cotton stalk

· Coffee husk
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· Pine needles

· Sugar mill waste
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Rice husk

· Jute waste

· Tobacco stem

· Tea waste 

Currently within Nepal, the most common biomass used is the Banmara grass due to its wide availability in the forests and the fact that it is a noxious, invasive weed that has no other use.  It is collected by local community forest user groups and placed in either a metal charring drum or in a hole dug by the users in the forest.  The Banmara is charred for a specific amount of time to ensure that it does not become ash and therefore will have no heating value.  The charred Banmara is left to cool and subsequently collected and transported to where the rest of the production process takes place.  The cooled, charred biomass is ground into a fine powder through the use of a motorized grinder or a hand grinder.  The ground biomass is then combined with a limited amount, no greater than 20%, of a suitable binding agent and placed into either a hand mould or a compact mould.   Once removed from the mould, it is left in the sun to dry for approximately 3-5 days and final product will be use by local households for heating and cooking purposes.  It is also a source of income for the local producers as they are able to sell it to nearby markets to other households, hotels and businesses.  This form of briquette can be produced at the local level using simple technology.

Specifications

· Briquette is approximately 5” in diameter and 3.5” in height 
· Has approx. 19 holes with a .5” diameter to facilitate proper combustion
· Has a burn time of approximately 1-2 hours
Equipment & Costs

	Items required for production and utilization of biomass honeycomb/ beehive briquettes
	Specifications 
	Nepalese Rupees (NR)

	Weed harvesting tools
	Axes, hoes 
	300 

	Charring drum, 200 litre
	3 mm sheet metal, 4 pieces
	12,000

	Grinder
	Metal, rotating 
	10,000

	Dust masks
	Cotton/cloth filters
	150

	Mould, 19 pins, three piece
	5" diameter and 4" high
	5,000

	Barbeque
	8 briquettes
	4,000

	Thongs for briquettes
	To fit into holes
	30

	Thick metal stove
	One briquette, lined
	400

	Thin metal stove 
	One briquette, lined
	300

	Clay stove, three piece
	One briquette, double wall
	400

	Tibetan stove 
	3 Briquettes, double wall
	300

	Briquettes, hand compacted
	½ kg with Banmara
	5

	Compacting machine
	1000 kg, pedal operated
	25,000

	Briquettes, press compacted
	0,6 kg with Banmara
	10

	Transport container
	To be designed
	-


Source: Sustainable Energy Solutions to Reduce Poverty in South Asia – MANUAL. From website: http://www.inforse.org//asia/M_III_stoves.htm  

2. Compact Fuel Briquette

The compact briquette can be made through use of four different technologies including, hand compaction mould, screw press, lever press, and the log press. The Compact Fuel briquette is formed by mixing approximately 80% sawdust and 20% shredded waste paper and water as the binding agent; no heating or charring is involved. The resulting briquette is very efficient as it may be used multiple times and has low emissions.

3. High Densification Briquette

There are three main high pressure briquetting technologies 1.) The ram or piston press, 2.) The screw press densification and, 3.) The roll press densification. Piston press briquettes are completely solid and screw press briquettes have a concentric hole, which gives better combustion characteristics due to a larger specific area. The screw press briquettes are also homogeneous and do not disintegrate easily. Having a high combustion rate, these can substitute for coal in most applications and in boilers. The screw press produces denser and stronger briquettes in comparison to the piston press.  All of these briquetting densification technologies are far more sophisticated than the simple technology applied to the beehive or compact fuel briquetting process.
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