Waste to Wealth (W2W) project by ARTI-Tanzania

 To better understand the Waste to Wealth (W2W) project, it is important to know the equipments, methodology and the process.  
Training Process 

At the beginning of the training, each participant is given a training manual.
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During the training, participants will be trained to fabricate the charring kiln and inner drums using used empty 200 liter metal drums. The pictures below show the fabrication Kiln and inner drums 
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Once the Kiln and inner drums are ready, the participants are practically introduced to the use to the equipment to convert ANY kind of dry biomass into char powder. The pictures below show placing of the kiln in an area where there is ample dry biomass, the loading of the kiln and drums, the method of pyrolysing the dry biomass, removal of the char powder from the inner drums.
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After all types of dry biomass have been pyrolised into char powder using the protable kiln and inner drums, the participants are trained to make the required binder using inedible corn kernels or waste flour or skins of starchy tubers such as potatoes/ cassava etc. The pictures below show the preparation of the binder and the mixing with the char powder.
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The participants are then trained to used the manual briquette extruder, using the char powder mixed with binder.
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The briquettes are then laid out in the sun to dry of 2 -3 days, before they are packed for sale in the market.
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All participants are given certificates and a T Shirt saying “Mimi ni Rafiki wa Mazingira” (I am a friend of the environment) on the front and “Ninauwezo wa kutegeneza mkaa bila kukata miti. ARTI-TZ imenielimisha” (I have the capacity to make charcoal without cutting trees. ARTI-TZ has taught me) on the back.
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The trainees are now trainers, ready to disseminate this simple, sustainable technology to others and/or use it to start their own rural enterprise. 

(Note: All photographs shown above have been taken during a training of a group of 30 youth at the Ilonga Youth Centre, Kilosa, funded by the Ministry of Labour, Employment and Youth Development in June 2008)

The fundamentals of the Waste to Wealth (W2W) Project

ARTI-TZ, since its formation in January 2007, has conducted over 20 training sessions in different locations, funded by various organizations and individuals. Over 150 Tanzanians have been trained so far. This technology, developed by ARTI- India, being promoted has received the Ashden Award for Sustainable Energy in 2002 
Some of the trained individuals are using the knowledge to make briquettes using the abundantly available dry biomass around them but others are not able to use the learning due to the lack of funds to procure the equipment.

The experience from the trainings done in the Mkange village and Kerege village clearly demonstrate that existing wood charcoal producers are keen and willing to adopt the ARTI-TZ method of making char powder and briquettes if provided with the initial cost of equipment and an assured market.

They are willing to convert from the forests to the fields for the following reasons:

1. The ARTI method is less labourious and simpler than the traditional method of making charcoal.

2. The required raw material (dry biomass) is available abundantly in close vicinity so they do not have to travel long distances into the forests.

3. By using the ARTI method, they are producing about 100 kg of char powder and 30 – 40 kg of briquettes per day and do not have to go through the  2 -3 weeks long process of making the same quantity of charcoal from trees.

4. Joint Environmental Techniques Limited, (JET) ARTI-TZ’s commercial partner guarantees to buy every kilogram of char powder and briquettes produced by them at a price of TSh. 100/kg ($0.075) and TSh. 300/kg ($ 0.22) respectively.   

5. Some of them who own large farms but are not able to cultivate on them due to lack of resources for clearing the existing scrubs and bushes have been able to now clear their farms, using the scrubs and bushes to produce char powder and briquettes. Their land use has improved.

6. Others have started taking contracts from wealthier land owners to clear their farms of scrubs or of agricultural remains after harvest, at very low costs as they utilize the raw materials to make char powder and briquettes. 

7. They have been able to increase their incomes enabling them to improve their living standards as well as saving to increase the number of kilns and charring drums to enhance their production capacity.

 Others from their villages are also ready to follow them provided they are supported to start –up. However, just these two villages are not sufficient to have any impact on the rate of deforestation for charcoal production. 

The Waste to Wealth (W2W) project aims to empower rural inhabitants, especially existing charcoal producers with the knowledge and the equipment to divert them from the forests to the fields. The project area will cover villages from the 4 districts surrounding Dar Es Salaam as they are the major suppliers of the charcoal to the city.

No villages have been identified yet but contacts can be established and agreements signed as soon as the funding for the project is in place.
The Biomass – Requirement and Availability 
The biomass which can be used for making briquettes using the ARTI method can be ANY type of trash left in the farms after harvesting, scrubs and bushes obtained while clearing land , saw dust and wood shavings, tree and fence pruning, plain grass, twigs and leaves from trees, coconut husks, ground nut kernels and various other materials…. As long as it is dry.

In Tanzania, agriculture is the major source of income. However, over 90% of the farmers are small scale farmers with limited access to resources. They are not able to cultivate most to the land they own due to this shortage of resources. 

Mama Hatibu Mzirai inherited 60 acres of land after her husband passed away. She was growing maize on only 4 acres as she did not have the money to pay the labour for clearing and tilling the other 56 acres. After she heard of ARTI-TZ, she arranged funds to train 4 of her farm hands and set up 1 Charring kiln for them. After the training, the farm hands started clearing her farm and were paid 80% of the income generated from converting the dry scrubs and bushes into char powder which JET purchases. Her maize crop this year is over 12 acres!!!
Similarly, in all the villages in the project area, there are large farms which are uncultivated and can be used by those trained in the Waste to Wealth (W2W) project. It is beneficial to the farm owner as well as to the charcoal producers. Win- Win for all.
By pyrolising 1000 kg of dry biomass one can produce 250 – 300 kg of char powder. On an average, every acre of scrubs and bushes has between 20,000 and 30,000 kg of dry biomass (depending on the thickness, types of scrubs and bushes etc.

The project area selected is in a radius of 100-120 kilometre from Dar Es Salaam city. 

The Process
The charcoal kiln and its cover are fabricated using 5 empty 200 liter oil drums. The kiln is designed to accommodate 4 inner drums (also 200 liter oil drums). The kiln and the inner drums can be transported to the area where large amount of dry biomass is available using a small pick up truck.
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On reaching the charring site, an area of about 2 sq. meters is cleared for the kiln placed.

1/3rd of the kiln is filled with the dry biomass.

The same biomass is filled into all the 4 inner drums. The filled inner drums are closed with their lids and placed inside the kiln on the layer of biomass.
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Additional biomass is them stuffed in between, around and above the drums
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The lid of the kiln and the chimney are placed over the filled kiln.
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The area around the kiln is cleared of all dry biomass and the kiln is fired using the 4 small fire windows provided.
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The biomass inside the kiln will burn for 1.5 hours.
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Lid of the kiln is removed. Any small fires remaining inside the kiln are put of using water. The biomass that was in the kiln but outside the inner drums has been converted to ash. This ash can be sprinkled on the farms to increase soil fertility.
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The kiln is lifted to expose the inner drums.
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The inner drums are opened. The biomass inside the drums has been converted into char powder.
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The char powder is bagged into woven sacks.
The kiln and the inner drums are filled once again to start the next cycle of pyrolising the dry biomass into char powder.

The time between the cycles can be utilized to manufacture briquettes using the manual extruder.

The bags of char powder are weighed, paid for and collected by JET every 2 weeks. The char powder is transported to JET’s briquette manufacturing site located in Dar Es Salaam. 

Motor driven screw extruders with a capacity of producing 300 -500 kg/ day of briquettes are used to manufacture briquettes.
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The briquettes are sun dried for 2-3 days and packed into 25 kg bags for large user or 3 kg bas for sale to smaller users.

The kiln and the charring drums ware out  after 12 -18 months and need to be replaced. The manual extruder is expected to operate without problems for 3 -4 years while the expected life of the motor driven extruders is about 7 years.
