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Fuel, fertilizer and family income:
Steps towards a new approach to conservation and
development

Progress report from Shirika la Uendelezaji Teknolgia, Sutek

on development ofJatropha-fueled lamps and stovesider funding from
Worldwide Fund for Nature, WWF, Arusha, Tanzania, 16 March 1998

Background Observations W
Accomplishments  Next steps Footnotes:

Summary

SUTEK is a registered Tanzanian non-profit compaegicated to the development and
dissemination of technologies that improve proddfgtiand raise income, especially for rural
households. In May 1997 Sutek secured a smalldytsignificant grant from WWF Tanzania, the
first external funding towards development of apeand cookstove based on a source of fuel that is
locally available, relatively cheap and totally earable: oil from the common hedgerow shrub
Jatropha curcas.

Work actually began in 1996 by an informal grougle¥elopment workers concerned with the
rapidly deterioration caused by deforestation, isampact on wildlife habitat, biodiversity, water
catchments and other aspects of the environmery @acided to explore whether an alternative
fuel source might help alleviate pressures on wdmdgnass resources. Investigations centered on
Jatropha oil because of its clean burning quatlity,potential to use its seedcake as an organic
fertilizer, and the potential datropha curcas in land reclamation.

The vision is decentralized production of home-grow liquid fuel that provides domestic

energy for lighting and cooking, a fuel of dieselrggines, organic fertilizer as a by-product, and
income for rural households The first steps towards this vision are the dgwelent of efficient,
affordable prototype models of a lamp and cookstaeéed by Jatropha, and investigation of this
plant, i.e., where is it widely grown in Tanzaraad experiences in other counties using plant oils
for domestic energy. It was decided to postponecarally vital investigation of socio-economic
issues until working models of the lamp and cookstwere available to demonstrate to potential
users, especially women in rural households.

To a large extebt the objectives of this initishigrwere achieved. A functioning lamp and stove
exist, and some useful data has been gatheregrotatype lamp works well and is ready for field
testing. The cookstove prototype can serve to dstrate the potential for this kind of fuel, but
further development and testing are required toamrae certain design challenges.

This report discusses the project's accomplishméntings and next steps. Those of us involved
are pleased by progress made to date. Yet we soemapatient to move this important work forw
at an accelerated pace. This will require additifunading.

Jatropha is not a panacea for the enormous enveotainand food security problems facing
Tanzania and other counties. However, it does agpdse a complementary alternative in
renewable energy, organic agriculture and ruradnme generatior
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SUTEK and the Jatropha working group are gratefuttie financial assistance provided by WWF
and for the intellectual and moral encouragememigut by many others. By wide circulation of this
preliminary report, we continue our commitment &working. Advice and commentary from all
interested parties is most welcomed:

P.O. Box 1409, Arusha, TZ; email: tpress@twiga.@vrim North America:
Box 231, RFD 2, Chester, Vermont 05143 USA; enwib@vermontel.com
Background

This project is at the intersection of several &kgllenges and opportunities:

o Energy: Over 90% of Tanzania's domestic energy sdnoen firewood and charcoal, directly

contributing to the country's alarming rate of defgationt). Most Tanzanians live without
electric lighting and few can afford kerosene fmterns; darkness limits evening activities
like homework for students or adult education @asand makes rural living less attractive
than the ‘city lights' of urban centers.

o Soil fertility: Tanzanian farmers' application dfemmical inputs is extremely rare and supplies
of manure and other organic fertilizers are wogfilhdequate. Years of continuous cropping
without replacing soil nutrients has led to soiplg¢ion and a general decline in agricultural
productivity, especially as population pressurestem fallow cycles and push farmers onto
more marginal lands.

o Renewable resource: Like many other tropical caesitthe euphorbidatropha curcas is
widely distributed in Tanzania as a hedgerow orkaaplant. It is known asibono or mbono
kaburi in Kiswahili. The seeds of this plant contain gybt, hot burning oil that has been used
for centuries in central America and elsewherdaating wick lamps. The Tanzania Jatropha
group believes that Jatropha oil can be developed@oking fuel for household energy, thus
reducing reliance on rapidly dwindling forest resims. Pressing Jatropha seeds yields a by-
product of seedcake -- a rich organic fertilizemnparable in mineral content to chicken
manure.

e Technological development: The 1985 invention arfesequent improvement of the manual
ram press in Tanzania means that efficient, aftuledprocessing of oilseeds now brings
quality cooking oil and income to rural househol@ser 2,500 ram presses have been
manufactured in Tanzania and perhaps 10,000 a&fasa, which are mainly used for edible
oils like sunflower and sesame. Since press owgprsally use their presses only for a few
months each year at harvest time when annual désae available, processing Jatropha or
other plant oils will increase the utility and ptability of this equipment. [On a different
technical level, Jatropha oil has proven to befacient fuel for diesel engines, and recently
powered a regular car that was modified by Jatr@uvacate and ram press inventor Carl
Bielenberg.]

In 1996 a group of development workers based irsAawdecided to explore the possibilities of

Jatropha?). Using their own resources they began to inveitiee needs in Tanzania, while also
searching for practical lessons from further afield

They learned that Jatropha is used in countrigs fvtexico to Nepal for a great many purposes,
from erosion control and live fencing, to soap mgkand medicinal applications. They also found
numerous recommendations for development of omfdatropha curcas, as in this World Bank
study:

"Curcas oil has shown promise as a source of en&epd harvesting, oil extraction ¢

processing can be accomplished in a decentralimeal, environment providing
opportunities for business cooperatives and smaiinesses. Production of a renews
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energy source on a local-scale can lead to sdiitmrfcy or a decrease in dependency
on fuelwood gathering (particularly benefitting wem) which is often a cause of

environmental degradation in many areas (as welltase consuming task)?’)

More findings on Jatropha's potential are in AnAeXlthough some two billion people rely on
traditional fuels, our searches have yet to uncovered evidence thaty@me has successfully us:
Jatropha or other plant oils to mitigate domestic aergy demands that threaten environments.
In fact, when colleagues in other countries wergacted, their typical response was to urge the
Tanzania group to develop this potential and themesfindings. Still, the search continues.

In early 1997, under the umbrella of the SUTEK, Ia&gopha group requested a modest grant of
US$4,868 from the Tanzania office of Worldwide FdodNature, WWF. The grant was meant to
help secure a supply of Jatropha seeds, testubeiin the ram press, and take the first stepsrtsva
developing local models of a Jatropha-fueled lanmgb @okstove.

WWEF was able to make a grant under this requestgimito funding constraints it was only for
about 75% of the requested amount, i.e., $3,66AeMeless, the budget was adjusted to fit the
situation, and this start-up funding allowed thekvm go ahead much faster.

Accomplishments

The objectives of the WWF grant were have beerheha large part. It took several months lol
than anticipated, and was less complete than optanprojections, but certainly represents real
progress. Technical and logistical obstacles weegamme, and a functioning lamp and stove were
developed. Here is a summary of the project's teahfindings. (See Annex B for Erwin Protzen's
complete report.)

The transportation line item was eliminated whenlibdget request was reduced, so seeds were
collected on an opportunistic basis, i.e., whilesping other activities in rural areas. The reaglti
delay in seed procurement threw off the timinglahped lamp and stove development, with the
interesting result that researchers opted to exaari with other plant oils in addition to Jatroila
These tests were mainly done with the prototypelamich is now ready for field testing.
Unfortunately, the lack of transport meant litttegress was made in studying Jatropha distribution
in Tanzania or in learning about other aspects sgceed maturity in different zones or seed yields
per plant or per land unit.

Successful modification of simple kerosene lamplsndit carry over directly to the cookstove
development. Two lines of stove development wedeuaken, an oil-and-water stove and
modifications of existing models of kerosene cookss. While the oil-and-water model did
function adequately with Jatropha oil, its size agldtive complexity make it applicable only for
large kitchens like schools or restaurants.

The work on modification of existing kerosene cdokss did produce a working model that
demonstrates the principle of Jatropha as a holgeboking fuel. At the same time, several
problems indicate the need for further researcles&lfconcern the limited wicking capacity of this
somewhat viscous oil and the tendency of stanaeatde wicks to ‘coke up' with carbon deposits
after several hours, reducing heat production.

Promising directions for renewed research inclideing ways of increasing air supply, testing
new options for wick materials, burning whole seettiser crushed or as pre-burned ‘charcoal’, and
perhaps a different approach altogether, such@s-tgech pressure stove, among other ideas.

Concurrent with these partially funded activitise Jatropha group continued a number of related
efforts using their own resources during this pastr. These can be summarized briefly as follc

http://jatropha.org/cooker/protzenl.h 16/07/200:



Fuel, fertilizer and family incom pagina4 van8

*  The Jatropha concepts were presented to v@deuelopment professionals and
Tanzanian government officials, engendering comalgle interest including the expre
support of Prof. Iddi, Director of Forestry and Reeping.

* Harald Peeters, an Belgian agricultural engmeith ACT/Incofin in Mto wa Mbu
was encouraged to plant a long hedge of Jatroptiiagsiin May 1997 which began
producing seeds by the following November. Mr. Betecently introduced the
project's prototype Jatropha-fueled lamp to a lecahen's group whose members are
now gathering seeds from the abundant hedges sulirauthat area's irrigation fields
to begin modest oil production for use in these navdels of lamps.

* A network of interested parties in a dozenrmoes has slowly been gathered by the
Tanzania Jatropha group, including foresters, agesters, seed specialists, oilseed
processors, renewable energy experts, appropeet@slogists, and researchers in
various fields.

*  Sharing Tanzania proposals for Jatropha use edglleagues working on oilseed
processing in Zambia appears to have contributélkio securing funds to allow
Zambian farmers to begin exploiting Jatropha matg f

*  Avisit to Mali in January 1998 produced infioation about activities there that
focus on use of Jatropha oil as a 'biodiesel' gt substitute in stationary engines
like grinding mills, and the reported planting g0@0 km of Jatropha hedges to protect
fields from animals.

*  An international symposium on Jatropha wasl helNicaragua in 1997. The papers
presented at this event dealt with sophisticatedgasing and use of the oil, and not
with direct application for domestic energy purmse

* On-going literature and internet searches iooigtto yield interesting connections
and to widen the network. For example, pursuiteéérences in a 1985 stoves manual
regarding work on liquid fuels resulted in a foxhang collaboration with the
Renewable Energy Development Institute in GenevadbJatropha oil in some
experimental, inexpensive pressurized burners.

Observations

Progress on the lamp is very exciting. Some peapdiyding colleagues working in southern Su
and Uganda, have suggested thatlamp alone is reason enough to begin promoticsf

Jatropha in the vast areas of Africa that are in tle dark 10-14 hours a daybecause kerosene is
not dependably available or is not affordable bystmaral households.

The stove development, testing and refinement ieromplex and will take more time than the
lamp. It is likely that several models will be deed for different situations, and that different

plant oil fuels may prove preferable in variousatiens®?. It is crucial that all stoves be designed to
work within the existing cultural and cooking patte of women who prepare food, but also bear the
burden of fuel procurement.

The energy crisis is intricate, with great variaion impact and intensity within a country.
Household energy systems often involve a numbéred$ and strategies for their procurement and
use. These strategies certainly have changed emtrgears as dead firewood becomes more and
more scarce, and scavenging or even buying of diceltakes more and more of women's resou
The lingering belief that firewood is a 'free’ gpdéspite ever increasing burdens on women to
procure it, has historically hampered efforts torpote planting of fuelwood tree species or the
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of 'improved’ woodstoves in rural areas. In margesahe solution to a problem that seemed ob

to outsiders' analysis does not match the shart;teurvival-oriented priorities of rural households
5)

In order for Jatropha or any promoted species to tae hold rapidly, it needs to fit into and
enhance the existing production systenmagriculture, agroforestry, agropastoralism or sather
combination of land uses. As a multi-use specespgha's attraction to producers lies in its
combined contribute to crop protection, soil féstildomestic lighting, cooking fuel and household
income through sale of excess oil. For people ¢jwinthout access to 'free’ firewood, Jatropha rr
offer other advantages, such as cheaper, cleadesad@r cooking and lighting. Site-specific,
participatory research would increase understandlitige energy needs of specific populations.

It would be wise to consider the needs of Tanzaafgeoning urban and peri-urban populations
for whom domestic energy is a purchased commoBitgrgy marketing channels are already very
well established and are potentially amenable to foels. For example, one Arusha charcoal
retailer readily agreed to handle sale of Jatraphi&it was priced competitively with other coalg
fuels and if there was a market for it.

Jatropha's ability to grow in arid and semi-aridi@ditions gives it a possible role in rehabilitation
degraded lands. It is often in these marginal angédsfew economic opportunities that people turn
to charcoal production, thus further exacerbatimgrenmental deterioration. As awareness of the
long term costs of these practices increases (aadthorities take steps to limit unrestricted or
licensed tree felling) these people could shiftrfrdestructive and inefficient energy production
using woody biomass, to truly renewable and suabdénenergy production using Jatropha plant
that simultaneously revive barren lands.

To date the work of the Jatropha group has beeartaidn on a piecemeal basis, fitted around «
commitments. It has depended on voluntary coniobatof time and material, with the valuable
exception of the first WWF grantlearly it would be much more effective to generateore
financial resources to move forward in a coordinatd, accelerated and thoroughly professional
manner.

Next steps

Near term work over the next six months needs tticoe and intensify on several fronts. Fi

testing of the lamp and initial steps towards ragdhtropha seed collection and processing, such as
ACT is attempting in Mtu wa Mbu, is essential. Lukise, tackling the stove design issues of
enhanced air intake, better wicking performancd,eploring other approaches should not be
delayed. The networking and literature/internedie$, although sporadic and unsystematic to date,
have produced important results. They must be edgghand become more methodical.

An important step that has not yet been undertédelack of financial resources is to conduct field
studies to examine key economic, cultural, markedind institutional issues in preparation for a
pilot project. Some of these issues are outline@linnex C. This feasibility/design exercise will
involve an inter-disciplinary team. One respongipibf this exercise will be the recommendation of
possible sites for a pilot activity, using suchemia as: perceived local needs, current plantiigs
Jatropha (or other plant oil species), on-siteadmlrating agencies and donor interest.

If these near term pre-project tasks can be comgpleta timely fashion, it will be possible by the
second half of 1998 to present a detailed progosdhe first phase of concentrated development
and field testing of technologies, training locdlsans in lamp and stove manufacture, agricultural
extension, and practical research of Jatropha g¢fir@eudemonstration program in an environmen
threatened are
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Cost implications still have to be worked out intadiebut indicative figures can be given for the
near-term tasks. Stove design and testing to aslthesssues noted above can be accomplished for
as little as US$14,000, given the existing basexpkrience in Arusha. At a cost about US$28,000
the feasibility/design exercise (US$24,000) andvoeting/internet research (US$4,000) will

involve both national and international expertiBeus, SUTEK is now looking for total funding in

the range of US$42,000 to carry forward this ergitivork.

ANNEX A
Information on Africa's fuelwood crisis and uses oflatropha oil

Excerpts from documents dealing with Africa's fuebd crisis and the potential of alternative fuels,
especially Jatropha oll.

On environmental degradation: "Rapid population growth without corresponding noyements i
agricultural technology, has increased pressur@timited arable lands of Africa. ... Populations
growth also generates more need for fuelwood, mglchaterials and other products traditionally
extracted for the natural vegetation. The resustlieen growing deforestation, increased wind and
water erosion and declining productivity of agrtauhl lands, in what appears to be an ever-
widening spiral of environmental degradation." "Afgirestry in Sub-saharan Africa: A Farmer's
Perspective”, Cynthia C. Cook and Mikael Grut; \d8lank Technical Paper no. 112, 1989.

On limits to fuel from tree planting: "Africa's needs for wood cannot be met from henaming
forest resources. Most of the demand for wood cdneas people living in agricultural areas. A
large part of the urban wood demand is also fowloed and charcoal rather than timber and
pulpwood .. Agroforestry cannot be expected to solve the fuelwed crisis in Africa; other
solutions must be actively sought to meed domeseoergy needs [Emphasis added] Ibid.

On growing Jatropha: " Jatropha Curcas is adapted to a wide rangearoftgs and soils. It can
grow in almost any type of soil whether gravellgndy, of saline and thrives even in the poorest
soils and rock crevices. Climatically Jatropha erefthe warmer regions of tropics and sub-tropics,
although it does well in slightly cool conditionsdacan withstand a light frost. Its water
requirements are extremely low and withstands [mgpds of drought by shedding most of its
leaves to reduce transpiration losses. ... Beaaiug® hardy nature of the species and the fatisha
can be propagated easily by branch cuttings octdéged sowing, it makes an ideal choice for the
ecological and economic rehabilitation of wastetamdthe tropical and sub-tropical regions of the
world. "Jatropha Curcas", Indian Council of Forg®Research and Education; undated booklet, no
author indicated

On Jatropha as a fuel source'Jatropha can be profitably grown as a perenniatedible oil crop.
... Jatropha oil is an environmentally safe, céfetciive, renewable source of non-conventional
energy. It may be used as an alternative to dikeebsene, coal, L.P.G. and fuelwood to meet the
energy needs of daily household chores and aguieu#ind village small industries.The

economic exploitation of its oil yet remains to bévestigated systematically. Progressive
research for development of a suitable technologwf its use as a fuel [remains to be done].".
[Emphasis added] Ibid.

On jatropha seedcake usesJatropha oil cake can, hopefully, replace chehiedilizers if made
available in the requisite quantity. Jatropha aike as an organic fertilizer is superior to cowglun
manure and is in great demand by agriculturistsoAd does not compete with food crops for land
area. On the contrary, the rich organic manureioétbfrom Jatropha enriches soils for increased
food production.” Ibid.

On Jatropha oil in energy strategy:"Vegetable oils from previously agriculturally unisile,
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marginal soil can become fuel. ... The fact the Jftropha Curcas L.] adapts to ecologically
deprived areas means that it can easily be inedjrato reforestation and ecologically sustainable
programmes. From this environmental developmenthdtrategy can be derived." "Members'
Handbook", Zimbabwe Jatropha Curcas Producers'ofetsan; undated, author unknown

Vegetable oils as fuel and Jatropha's rolé‘The world is approaching an era where energy is
increasingly important. Unfortunately, few develogpicountries have been able to adjust their
energy consumption and production in time. Thiilitg to adapt is responsible for the stagnation
of certain forms of development, notably that afi@gture. ... The search for new and renewable
energy sources becomes more and more urgent. Usgegable oils as fuel substitutes is an
interesting departure, in particular if this cotsis non-food oil crops. Jatropha curcas is one of
them. ... Research has been done on this plant&r40 years, in particular during the last world
war. It was abandoned because the internationat®in has evolved. Perhaps the moment has
to establish a small research programme for tlaistgl"Curcas oil (Jatropha curcas L.): A possible
fuel", G. Martin and A. Mayeux; Agritrop, vol. 9 n@,1985

Need to invest in Jatropha:" There is a need for additional scientific resbaand financial inputs
into the establishment of economically and tecHhyidaasible and safe extraction and processing
systems for decentralized use in rural areas. Nigtto improvements in use as diesel fuel subst
warrant additional attention, bfutrther investigation into other fuel uses is requied such as for
cookstoves, lighting and heatingThe possibilities for jatropha to serve as a tikfare] virtually
unexploited at this time." [emphasis added] "Jdteopurcas: A Multipurpose Species for
Problematic Sites", by Norman Jones and Joan HeMiThe World Bank, Asia Technical
Development Department, 1991

ANNEX C

Areas of investigation in the feasibility/designdy fall into several broad categories, all of vwhic
are aimed at gathering core data for large-scameption.

It is anticipated that several methodologies wéllused to generate a detailed picture of the
potentials and likely approaches for promotingaqlata as a fuel, fertilizer, and income generator.

1) Economic issuesAlthough fuelwood is not yet widely marketed te in rural areas, what is
perceived value (opportunity costs) of women's tand labor in obtaining fuel for cooking? How
does that compare to the estimated value in tiab®rland investment to use Jatropha oil in cooking
instead of fuelwood? What level of benefits wouldk® switching to this new fuel source
worthwhile to rural households? What are the ecoagarameters of the rapidly expanding urban
markets that now uses wood, charcoal, kerosendrieiy or a mixture of fuels for domestic
energy?

2) Cultural and gender issuesWhat social or cultural obstacles are there togu3atropha-fueled
cookstoves in place of metal stoves or other capiimangements? What are perceived advantages
and disadvantages to a locally-produced liquid &nel the technology to use it? In what ways can
public (e.g., environmental) benefits and socialdfies (e.g., reduction of women's onerous work
loads) be valued in decisions of whether and hofedster the use of renewable alternative fuels?

3) Marketing issues.What is the potential market for Jatropha oil &qdid fuel stoves, in rural ar
urban areas? What are the options for introdudirggtéchnology? How might local distribution
networks for farm and household tools, or currerhdstic fuels like charcoal and kerosene, be
tapped for this new fuel and cookstove? How caalluproduced oil be distributed in urban and
peri-urban markets, or in the particular situatbbmefugee camps? How might export marketing be
carried out”
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4) Technical issues Computerized databases and informal networks ofagestry and renewable
energy will be used to explore plant oils for altive energy. A rudimentary prototype cookstove
has been developed for demonstration purposesogmve the principle, but it needs improvem
What is the state-of-the art in other countrieso\die the major players and what research is
underway? What research has been done on low-gokstoves for plant oils? How can these
research findings be adapted and applied in easta®f What other oil-producing species, e.g.,
Moringa oleifera, might be promoted in areas where Jatropha isegraimon, and what is known of
their properties and requirements?

5) Institutional and policy issues How will governments' policies impact on develaprhof

Jatropha as an alternative cooking fuel? What puptivate sector and non-profit agencies are
involved in forest resource management, wildlifaservation, renewable energy, or rural enterprise
development, and thus might be useful in developrokthis project? What are the most powerful
institutional arrangements for promotion of plaits @s a fuel source in cooking?

In order to answer these and other related questienteam will develop interview tools for use
with various populations. Participatory Rural Apped (PRA) techniques will help examine
perspectives, constraints and attitudes of russdurce users. Other interview and research
techniques will be used with project personneljiess people, government officials and donor
agencies, among others stakeholders.

Footnotes:

1. Particularly severe tree losses are noted in high population density areas (urban and rural) and
arid/semi-arid zones, and through encroachment into forest reserves and other gazetted areas. Two
examples are the devastating charcoal production in wildlife disbursal areas of Simajiro district near
Taranguire National Park, and the elimination of trees around Mtu wa Mbu and along vital wildlife
corridors of Lake Manyara National Park and disbursal areas to the north. Tanzania is one of Africa's
most biodiverse countries in terms of mammals, birds, butterflies and plants. This rich biodiversity and
Tanzania's high number of endemic species give global urgency to maintaining its unique
environments. The accelerating loss of trees also has a profound impact on the forests' ability to play
their key role in the hydrological and nutrient cycle, with additional watershed implications for
mountainous forests. In these areas agricultural encroachment has led to cultivation of steep slopes
with virtually no remaining trees, while trees are poached from the dwindling high-canopy forests for
fuelwood and other uses.

2. The core members of this informal group in Tanzania are: Jonathan Otto who launched the concept
and does networking, Erwin Protzen who leads technical developments, and SUTEK Managing
Director Dallas Granima who provides project supervision. Many others in Tanzania and elsewhere
have contributed ideas.

3. "Jatropha Curcas: A Multipurpose Species for Problematic Sites", by Norman Jones and Joan H. Miller;
The World Bank, Asia Technical Development Department, 1991.

4. One example is the oil-rich seeds of the Alanblackia stuhlmanii tree which grows in the highland forests
of the Udzungwa and other eastern arc mountains. Establishing renewable non-timber uses for forest
trees contributes to their conservation.

5. These contentious issues are treated at length in the literature on policy and strategy in the forestry,
energy and environmental sectors. One good example is "The Fuelwood Trap: A study of the SADCC

Region" by B Munslow with Y. Katerere, A. Ferf and P. O'Keefe, Earthscan, London, 1988.
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On the Development of a Prototype Jatroph-Oil
fueled Jiko and a Jatropha-Oil fueled Lamp

by Erwin Protzen, November 1997

e-mail to the author

Introduction Comments on Various Prototype Jikos
Vegetable Qils as Fuels for Jikos and  The Development of Vegetable Oil Fueled
Lamps Lamps

The Dev. of a Vegetable Oil Fueled Jiko The Kibatari Type Lamp

The Oil-and-Water Principle The Maodification of a Chinese Kerosene Lamp
How to Fire the Oil-and-Water Jiko Comments on the Performance of Lamps
Modification of a Wick Wheel Brand Some Concluding Remarks and

Stove Recommendations

Modification of a Butterfly Brand Stove Attachment 3, Technical Sketches for Jiko

Introduction

Development work took off in mid-May 1997. The guaglidea throughout has been that any
designs for Jatropha jikos and lamps should, tpkiythe exercise, at least start from existing
standard designs for spent engine oil and kerosene.

A functioning prototype jiko and two functioninggiotype lamps have been developed. The work
has not been as easy as was originally anticipatezllamps can be sent to the field for testing, bu
some development work in connection with wicks aimdsupply still needs to be conducted in the
case of the jiko.

Unfortunately Jatropha oil has not been as availédl development activities as would have been
hoped. All that was available, were four litreslatropha oil and most trials were done with
substitutes that perform similarly.

Vegetable Oils as Fuels for Jikos and Lamps

Some simple basic research has been conductedionduwegetable oils using standard textile
wicks. This research has been done on one hafiddta substitute for Jatropha oil that would al
work to continue despite its scarcity, and on ttepto get an understanding of vegetable oils as
fuel. The cheap standard jikos and lamps, availabl@nzanian shops, all have wicks.

Experiments were done with oils from the followipignts in addition to Jatropha:

Sunflower
Safflower
Sesame
Macademia
Mexican Poppy
Wild Borage

O
O
O
O
O
O

The findings can be summarized as follows:

o Vegetable oil is hardly transported by a wick alonen lit, the flame needs to be v
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O

O
O

close to the oil. The shallow oil lamps of the amtiGreeks and Etrurians respected
principle.

By placing a wick into a loosely fitting tube, tisport properties are improved
considerably. Standard round and flat wicks%.", flat ¥2" ) placed in a loosely fitting
tube will comfortably transport oil 4cm upwardsditow for a satisfactory adjustable
flame at the top. At 6cm, transport is insufficieiotan extent that a flame cannot be
sustained.

Because of the bad transport properties of a stdridatile wick, it needs, when new,
be soaked in oil for at least half an hour priob#éing lit up.

In use with vegetable oils, wicks coke up quitecilyi. They form coke in the burning
zone which prevents satisfactory combustion. Time tiaken for a wick in a tube to
coke up depends on the fuel (foga/s" wick: sunflower oil: 2 hours, wild borage ,
sesame, safflower and jatropha oil: 4 hours, maoé&eil: 6 hours) .

It takes longer for a wick to coke up if the tub&iwhich it is placed is wrapped with
overlapping edges (wild borage, sesame, safflowenaropha oil: 6 hours). Possibly
oil transported by capillary force in the gap betweéhe overlapping edges prolongs the
life of the portion of wick in the burning zone.

Performance improves the thicker the wick is (seth® %4" wick in sunflower oil coke
up in 2 hours, whereasi@a 2" wick cokes up in 4 hours).

The removal of coke is not difficult, it is simpkpocked off the top of wick (even wh
it is still burning).

The brightness of a flame on a given wick and &gisetting is about the same for
vegetable oil and kerosene.

The fuel consumption for a given wick and a givetiisg is about the same for
vegetable oil and kerosene.

An open vegetable oil flame does not put up to vesdvell as an open kerosene flame.
A good vegetable oil for a jiko is not necessaailgood oil for a lamp.

Experiments have been conducted primarily withrg gemple lamp. AJ ¥4" copper tube is cut to

the length

of a small glass and’d/s" wick is fed into it.

The tube with the wick in it is placed into the gdavhich is filled with oil. Incidentally this lamp
simpler than the kerosene "kibatari". Since vedetalt does not readily ignite, the reservoir (glas
does not need a cover. The tube with the wick sisf@inds in an open container with oil.

Originally it was thought that all findings madetlwthe lamp can be transferred automatically tc
jiko. This is not absolutely the case, so oils hiazd to be tried again in the "Butterfly" jiko onit
had been modified for use with vegetable oil rathan kerosene.

oll Performance in Jiko || Performance in Lamp

(Modified Butterfly) (D Ya"copper tube
with & ¥4" wick

dipped in olil)
Jatropha Burns 2 hrs, Burns 4 hrs
smokeless
Wild Borage Burns 2 hrs, Burns 4 hrs
smokeless
Mexican Poppy ? Burns 2 hrs
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Sunflower Burns ¥%hrs, smoke Burns 2 hrs
Safflower Burns 2 hrs, smoke Burns 4 hrs
Sesame Burns 2 hrs, smoke Burns 4 hrs
Macademia ? Burns 6 hrs

The Development of a Prototype Vegetable Oil Fuelediko

There are a number of directions that might bertakehe development of a simple and cheap
Jatropha-fueled jiko. As far as the conditionshaf turrent assignment have permitted, two such
directions have been looked at in some detail:

1. the oil-and-water principle, and

2. the modification of existing cheap Chinese kemesgtoves of the adjustable wick
type ("Wheel” brand models 57, 656, 641, 643, 68 57) or of the adjustable
fuel flow type ("Wheel" brand model 12, "Butterfligtand).

The Oil-and-Water Principle

The principle made use of here, is that if watexdded to oil with a temperature higher than tlat o
the boiling temperature of the water, the watet @ibhporate instantly and disperse oil in the foufi
fine droplets which will burn easily if ignited.

In a jiko that makes use of this principle, oil amater are dribbled onto a cascade of hot stetpla
in its combustion chamber. The water evaporatdantly and in so doing disperses a mist of oil
readily burns in air that is drawn into the chamipga chimney.

An informal artisan in Arusha manufactures quitgdgjikos of this type for cooking and baking
with spent engine oil. A smaller prototype copysaen on next pages has been made for use with
vegetable oils.

How to Fire the Prototype Oil-and-Water Jiko forVegetable Oils

When the jiko is fired for the first time, the twanks at each side are filled with water and oil
respectively. The door at the front of the comlarsthamber is opened, the bench forming a simple
cascade is withdrawn, and some ashes are strewritenbottom of the chamber. A little keroser
poured onto the ashes, the bench is replacedjrand et to the kerosene. When after about thirty
seconds to a minute the bench is hot, the oil aagnvalves are set to allow a very fine stream of
oil and about thirty to sixty drops of water to @nthe chamber through the funnel onto the upper
plate of the bench. The oil will start to burn wélsizzling noise and after a while the door can be
partially closed. Cooking takes place on the hateptovering the opening on top of the jiko.

To extinguish the the fire, water and oil are siyrpirned off.

For any subsequent firings, the level of oil andenv@ the tanks is checked and kerosene is poured
onto the ashes which are already in place at ttternaf the combustion chamber.

Modification of a Chinese Adjustable Wick Wheel Brand Stove Model 641

The Wheel Brand Stove Model 641 is very easily labe in all places in Tanzania in which
kerosene is available. The modification of thissetbhas consisted of lowering the wick adjustn
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mechanism into the oil reservoir so that the cortibanzone is just above the oil level when the 1
is full.

After the modification, the chimney which sits & twick mechanism, obviously also comes down.
The bottom edge of the chimney actually fits ifte tank and is just above the oil. For any sensible
results the outer mantle of the chimney has teb®wed from the inner perforated core and raised
to allow air to circulate freely. In actual facetbuter mantle was raised by 35mm with wooden
blocks, sowith bringing it back to its original pii@en under the cooking ring.

Modification of a Chinese Adjustable Fuel ButterflyBrand Stove Model 2413

The Butterfly Brand stoves are difficult to getlianzania but they are popular in Kenya. The
modification has been very simple.

The flat wick of this stove, which is made from sometallic material interwoven with asbestos,
in a groove that contains fuel, the level of whigimaintained by an inverted bottle. This level has
been raised by 8mm with leather spacers placeddeetihe bottle and its holder.

To adapt the air supply to the requirement of jditap openings have on one hand been cut into the
bottom of the chimney core, and on the other, theleechimney has been lifted by 3.5mm from its
seat with metal strips.

How to Fire the Modified Adjustable Fuel Butterfly Brand Stove

The standard special wick for this type of stovdasigned for longevity with kerosene as a fuel.
Evidently it cokes up and becomes useless verkiywath vegetable oils. For the purpose of
experimentation, cheap disposable 5/8" flat textileks have been used. They were cut to pieces of
30mm length for placing upright into the fuel greov

When the jiko is fired up for the first time, theet bottle is filled and placed up-side-down irtt i
retainer and onto the leather spacers. The thré& staps for lifting the chimney are pressed onto
the outer lip of the chimney holder, the fuel vals®pened fully, twelve wicks are stood upright in
the fuel groove (four to a partition between siipsid when they have properly absorbed fuel they
are lit. After about a minute, the wicks are bughproperly and the chimney can be placed over
them. After a further few minutes, a blueish yelltlmme emerges at the top of the chimney.

Producing very little smoke, the flame will burm ftbout two hours. It is possible to bring a Iibfe
water to the boil in 15 minutes. After that, it hgtart to diminish, the wicks have coked up. Asth
point the fuel valve is turned off.

Prior to a subsequent firing, the jiko needs teleaned up. The chimney is removed and its bottom
edges are cleaned up by scraping. The burnt oltsveice removed and thrown away. Coke and tar
are removed from spacer strips and the fuel groove.

Comments on the Performance of the Various Prototyp Jikos for Vegetable Oils

As a prototype each one of the jikos made or mediifias its advantages and disadvantages. Le¢
have been learnt with each one.

Experiments were conducted with a number of oilsgmeby Jatropha and Wild Borage have proved
to be superior to others.

The oil-and-water jiko is very simple, but it prads quite a lot of smoke that needs to be drawn off
by a stack. It might be difficult to miniturize ghtype of jiko and therefore, if considered fortlfiar
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development it would be developed for larger kitehas is already the case with the jikos fueled by
spent engine oil.

The modified adjustable wick jiko can be adjustetirn free of smoke, but wicks coke up the <
as they do with the adjustable fuel jiko. It does develop enough heat for any sensible cooking.

For the time being, the modified adjustable fueb jis the most exciting to demonstrate that it is
possible to use vegetable oils such as Jatroplze @ilcooking fuel, despite the coking up of wicks
after about two hours and some little smoke pradaoct
The Development of Vegetable Oil Fueled Lamps
Development work has led to two lamps, both of Whiork quite satisfactorily.
1. The "kibatari" type lamp, similar to the "kibatafior kerosene which is used widely in
Tanzania by all who cannot afford to buy a propenp.
2. A modified Chinese kerosene lamp of the typevadable in village and town shops all over
Tanzania.
The Kibatari Type Lamp
A simple tool has been made for wrapping sheetIfreta old tins to form tubes that will
accommodate standard ¥2" flat textile wicks. Afteapping, these tubes are kept from springing
open with some wire which also serves as a hamgehé¢ tube in the oil container.

A lamp made in this fashion can be used as is thr avstandard lamp glass placed over it to protect
the flame from wind.

The Modification of a Chinese "Moon Light" Brand Ke rosene Lamp

Important for any modifications are the findings\@getable oils as fuel presented at the beginning
of this report. For for a lamp, this means spealfjc

1. The oil must be brought as close to the burmorne of the wick as possible, and the wick nee
be contained in a tube.

The wick advance mechanism is taken apart.
The inner actual advance is turned round

Remove 10mm from the bottom of the outer shellld®vise from the perforated (new) bottom of
the advance mechanism, leaving three stays.

Bend the stays outward and reassemble the mechabddder the stays to the outer shell.
One is left with a shorter advance mechanism thatahtube sticking out of the bottom.

2. The oil level in the fuel tank must vary addiths possible over time, so the fuel tank shoald$
broad as possible and as shallow as possible.

Mark the original level of the base of the wick adee mechanism on the uprights of the lamp. Go
up 10mm and cut the tank aw
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Make a new tank from old tin cans about 1%2" highl @hin diameter, with openings for the wick
and the screw cap from the original tank.

The modification of the advance mechanism creat@calar groove at the bottom. Bend a ring
from & 2mm wire to fit into this groove and solder it othe new tank at the opening for the wick.
On one hand the ring centres the advance mechamdran the other it prevents oil from spilling
out of the tank when the lamp is being moved adoéso solder the screw cap into the new tank

3. The air requirements for vegetable oils and $&ne are different. Cut away the air quide frorn
bottom glass holder.

4. Drill an air hole into the screw cap.
Some General Comments on the Performance of DevebkxghLamps

A wick is drawn into the tube of the "kibatari" §pamp and then it is hung into a contianer of oil
and lit up. Especially with a glass over it, thefpenance of this lamp is very rewarding. Becauk
the overlapping edges of the sheet metal the lampsifor about six hours before coking up.

Once all modifications have been undertaken oriMwon Light" lamp it is assembled quite
normally, filled with oil and lit up. This lamp bus for about three hours before coking up. Onc
happens the flame gets smaller and the light getsdr. In this case, the glass is tilted away, the
coke is knocked off with a match stick, the flarm@aset and the glass is replaced.

As can be imagined from elaborations at the begmnf this report, both lamps perform
satisfactorily with a number of vegetable oils,esplly Jatropha, Wild Borage, Safflower, Sesame
and Macademia.

Some Concluding Remarks and Recommendations

The work reported on has shown how vegetable aitsbe utilised for lighting and cooking
purposes.

Whereas the developed lamps can be put to telséifield immediately, some more development
needs to take place with the jikos.

The results obtained with the modified adjustabkd Etove are very promising, but the need for a
thorough clean-up and to replace wicks after eatigfis disturbing. Following topics must be
investigated further:

a) Air supply
= The combination of adjustable wick and adjustabéd f
= The size of air holes in the chimney core
= Size of openings at the bottom of the chimney core
b) Wicks

The combination of adjustable wick and adjustabéd f
The the introduction of other wicks than textilecis

As far as the lamps are concerned a poor man'soveasid a wealthy man’s version have been
developec
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The Chinese stoves are relatively cheap at TsHODA@r the adjustable wick version and Tsh
25’000 for the adjustable fuel version. Neverthelé®y are unaffordable for the poor
man.Therefore some more investigation needs topkae in the direction of different principles.

c) Different principles

= Burning of the whole Jatropha nut in something Bkeawdust
stove

This list of topics that need to be looked at fartls by all means not exhaustive. If the startedkw
were to be continued, some more thought would teée put into it.

Attachment 3, Technical Sketches for Oil-and-Watediko

e-mail to one of the authors back to
Erwin Protzen plant oil stoves

last modification 08.10.01by

()agam GhR
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Abstract 3. Prototype of the Plant Oil Stove
1. Introduction 4. Ackknowledgement
2. Liguid Fuel Cooking Stoves Literature

ABSTRACT

In rural areas of tropical and subtropical coustieod is still the main energy source. Steadily
rising wood consumption for cooking purposes rasualideforestation of large areas creating severe
ecological, economical and sociological problemsorder to protect the environment it is urgently
required to substitute the utilization of firewokmd cooking purposes. Plant oils are a promising
alternative energy source offering a variety ofrexuical and ecological advantages. A variety of

oil plants originate in developing countries aneitloil can be produced locally even in remote
areas. Existing cooking stoves for liquid fuelswiger, do not allow utilization of plant oils asefu

At Hohenheim University a new pressure cooking steas developed, which can be operated on
different pure plant oils like Jatropha oil or Cnoil. According to the chemical, physical and
combustion properties of plant oils, a new vapariaenew burner head and a new tank as well as a
novel start-up device were designed.

1. INTRODUCTION

Household energy, especially cooking energy, oftamts for a big part of the overall energy
consumption in many developing countries. In Nefmlexample, over 70 % of the total energy
consumed is used for cooking purposes only. Ingneood is still the main energy source in the
rural areas of tropical and subtropical countrigs $teadily rising firewood consumption for

cooking purposes results in deforestation of laigas creating severe ecological problems. In order
to protect the environment it is urgently requiteditilize alternative methods for cooking purposes
Introduction of fuel-efficient stoves can reduce flrewood consumption significantly [2].

However, decrease in consumption will soon be corsgied by the fast growing population.

Electricity is still restricted mainly to urban ase Use of solar cookers and utilization of biogees
limited because of technical and handling problghsDissemination of conventional cooking
stoves utilizing fossil fuels is restricted duditoited availability of those fuels especially iaral
areas. Furthermore, import and subsidization asetfossil fuels burdens the budgets of developing
countries.

Utilization of plant oils as cooking fuel preseatsinteresting alternative to yet known cooking
methods and offers a variety of ecological, ecomasnid sociological benefits.

A vast variety of oil plants originate in tropicaid subtropical countries. In general, all plaig oi
liquid at ambient temperatures can be utilizedaaking fuel. Many oil-bearing plants grow on low
grade surfaces or in marginal locations, whichuarguiztable for food crops while their oils are
often toxic to human beings. Those plants are aftétivated on waste lands in order to pre\
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further erosion and inhibit desertification. Enretig utilization of their oils will not compete Vit
food production [4], [5]. Exemples of those oil pia are the physic nut tree (Jatropha curcashe
castor oil plant varieties (Ricinus communis L.jldhe babassu palm (Orbignya phalerata Mart.)

[61, [7].

Traditional methods for harvesting the fruits frothplants and extracting the oil already exist in
many regions of tropical and subtropical countf&sThis local oil production strengthens
decentralized structures providing employment awedme opportunities for local population and
ensures sustainability [9]. A long-term supply eBhenergy can be secured. Plant oils are bio-
degradable and handling is both simple and freanger. The burning of plant oils is carbon
dioxide neutral since the CQvas originally acquired by the plants from the esphere through

photosynthesis. Utilization of the plant oil stovél relieve women from the suffering due to eye
and lung diseases caused by open fires in ofterlypeentilated rooms. In addition, collection time
and purchase costs of fire wood, respectively, malreduced considerably. Moreover, the press
as a by-product of the oil processing can be ugbdreas fodder or as high-quality fertilizer.

2. LIQUID FUEL COOKING STOVES

Kerosene is the most wedkhown liquid cooking fuel within developing coursi today. Its chemic
structure consists of hydrocarbon molecules withirckengths of G or C, . Plant oils are tri-

glycerols of fatty acids whose chain lengths ramgstly from G, to C, 4 In general, plants oils are

regarded as suitable substitutes for fossil fuelsestheir gross calorific value per volume is oBly
percent lower than the gross calorific value fatokene or diesel fuel.

Nevertheless, due to the different chemical strmecplant oils have distinct physical and chem
properties and show a different combustion charistites than kerosene. The flash point, for
example, ranges around 180 to 300 °C in compamstmthe flash point of kerosene at 80 °C.
Moreover, viscosity of plant oils is at least 3¢is higher than viscosity of kerosene.

Liquid fuels can be burned in wick and pressurgetd10]. Generally, production as well as
maintenance costs of wick stoves are lower thgmregsure stoves. Pressure stoves, however, have
higher power outputs and higher efficiencies. Irstuases, the power of pressure stoves ranges
from 0.8 up to 3.5 kW with an efficiency of 45 — B 2whereas power output of wick stoves ranges
from 0.8 to 2.2 kW with an efficiency of 38 — 47 @ombustion in pressure stoves is a higher
guality combustion producing less emissions. Néwess, the emissions of both stove types a very
much lower than the hazardous emissions of operdwoo

Wick stoves utilize the capillary effect of fluiddowever, plant oils cannot be used in common
stoves with cotton wicks. Due to their high vistpsihe flow velocity of plant oils in those wicks
very low. Therefore the wicks cannot maintain tilesopply and the flame extinguished
consequently. Therefore, investigations on util@abf plant oils as cooking fuel have been foct
on combustion in pressure stoves.

In those stoves pressure is induced in a tank gffregplication of a small hand pump. The liquid
evaporates in a vaporizer and emits through a eoaith a burner head where the jet mixes with
ambient air. While leaving the burner head throagénings the fuel-air-mixture burns in a pre-
mixed flame.The power is adjusted with a valve which regul#tesfuel flow. The function diagre
of a pressure cooking stove is shown in Figure 1.
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Flame
Hdder———___

Figure 1: Function diagram of a pressure stove

In earlier investigations by other research grquipst oil was used as fuel in modified kerosene
pressure stoves. Those stoves needed an admixktatréeast 50 % of kerosene to the plant oil in
order to perform satisfactorily [12]. Neverthelessidues of the fuel mixture clogged the vaporizer
and left the cookers unusable after short operditoa [13].

3. PROTOTYPE OF THE PLANT OIL STOVE

At the Institute for Agricultural Engineering ingfTropics and Subtropics of Hohenheim Universipfamt oil pressure stove h
been developed which enables continuous operatiomepeated ignition with divers pure plant oilexito the plant oils, the
prototype can also be fueled with plant oil estkespsene, diesel fuel as well as gasoline. Thtoppe is realized as a one-flame
cooker and can be produced using simple means atetials which are available in developing coustrie

Since handling of the plant oil cooking stove imiar to the known kerosene pressure stoves, itheileasily introduced even in ru
areas of developing countries. Regarding powerwpd efficiency as well as emissions, the pldrgtove is comparable to
kerosene stoves. Utilization of plant oils as finelwever, prevents users from severe operating ridlated to the easy inflammation
of kerosene.

Research is based on investigation of chemicap#uydical properties of plant oils at high temperas which led to a completely
new design of the cooking stove. The cooker franmesists of 3 steel tubes with an diameter of 60wrhith are connected among
each other. The frame serves as pot support asag/édnk. It can get filled through an openinchatupper side of one tube. After
filling the tank, the hand-pump is screwed intsthpening and a pressure of around 1.2 bar is edlinto the tank. Due to this
pressure, the fuel flows into the oil line. Thisloie has a diameter of 12 mm taking into accdbathigh viscosity of plant oils. The
fuel flux is regulated with a valve included withime oil line.

The vaporizer is a stainless steel tube with aprrimiameter of 6 mm and is connected to the od. liWithin this tube vaporization of
the fuel takes place due to the heat of the coft&ere. Since plant oils have high flash pointseméibn time of the fuel within the
flame is increased considerably in comparison tosene stoves. However, during vaporization proaasking of the plant olil
molecules takes place. Hence, recombination predwet deposited at the inner wall of the vaporzet have to be cleaned
mechanically. Therefore, the vaporizer can be opemel cleaned with an external brush while theestexturned off.

The vaporizer is connected to the side of the gparesion chamber. At the upper side of this charttienozzle is screwed in.
Therefore, the trajectory of the hot gas flux iaged abruptly within the chamber. Consequentipyirities within the gas flux like
small coke particles will be deposited at the hatfart of the gas expansion chamber. The chambezsenoreover as heat
accumulator as well as gas buffer in case of umewaporation. Within the gas expansion chamberntzzle cleaning device is
located enabling a cleaning of the nozzle duringnimg of the stove.

The nozzle has a diameter of 0.4 mm. After leatiregnozzle the stream of vaporized plant oil miwéh ambient air. The fuel-air-
mixture is gathered in the gas collection tubeheftburner head. The gas collection tube has am @iameter of 12 mm. Within the
burner head complete mixing of the fuel gas withair as well as spatial distribution takes plaile leaving the openings of the
burner head, the fuel-air mixture incinerates amah®.

To ensure a proper flame distribution without fiffioff, a flame baffle plate is used which alsodwets the flame towards the bott
of the cooking pot.

For incineration of the cooker a new start-up dewias designed enabling a low emission incineratiidim pure plant oils. It is fixed
to the stove support right beneath the gas exparmsiamber. The start-up device consists of a flaaider as well as a bottom metal
sheet with 24 air holes and a ring groove servimwiak holder. The wick is made out of fiber glasat, since cotton or other organic
material would burn itself while being ignited wiptant oil.

For starting the cooker plant oil is poured over Wick and incinerated with a match or a lighteftefAwards, the flame holder is
placed above the wick. The plant oil vaporizestenwick and the fuel gas burns in bluish flame.
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The heat of this flame is sufficient for startirg tvaporization process within the vaporizer. After stove has been started, the
flames of the start-up device are extinguished.

The prototype is shown in top view in figure 2 angide view in figure 3 [14].
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Figure 2: Side view of the plant oil stove
prototype
[

Figure 3: Top view of the plant oil stove
prototype

Current research is carried on optimization theovation process in order to enhance the homogengvaporization as well as to
lower the occurrence of deposits. Moreover thelmstion process of vaporized plant oil is invegtdaclosely. Later on, the
prototype will be tested within a field test in evgloping country.
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Jatropha cur cas

Uit Wikipedia, de vrije encyclopedie

De Purgeernoot of Schijtnoot (Jatropha curcas) is Jatropha curcas
een giftige struik die behoort tot de familie van d
wolfsmelkachtigenEuphorbiaceag De zaden van de
plant leveren jatropha-olie, die als biobrandstof
gebruikt kan worden.

De struik is gemiddeld 5 m hoog en kan een maximé
hoogte van 8 m bereiken. De plant heeft groen tot

vaalgroene bladeren. De plant heeft zaden die circa
30% olie bevatten. De zaden zijn rijp op het momen
van verkleuren van groen naar geel. De zaden groe
uit tot vruchten, die meestal in de winter rijmzijn 4
sommige gebieden zijn meerdere oogsten per jaar [#
mogelijk.

Jatropha curcas is van oorsprong afkomstig uit
Midden-Amerika. De plant wordt echter in andere
gebieden met een (sub-)tropisch klimaat aangeplant
Dit aanplanten gebeurt in delen van Afrika, India e
Midden-Amerika. De plant groeit goed op arme
grond, wat het aanplanten in veel gebieden mogelij

maakt. Taxonomische indeling

Rijk: Plantae(Planten)

| nhoud Stam: EmbryophytgLandplanten)
Klasse: SpermatopsidéZaadplanten)
s 1 Gebruik Clade: Bedektzadigen
» 2 Externe links en referenties Clade: ‘'nieuwe' Tweezaadlobbigen
= 2.1 In het Nederlands Clade: Fabiden
= 2.2 In andere talen Orde:  Malpighiale

s 2.3 Referenties

« 3 Referenties Familie: Euphorbiaceae

GeslachtJatropha
Gebruik soor t
Jatropha curcas
De plant werd in het verleden voor medicinale L. (1753)

toepassingen gebruikt. De Nederlandse naam is
afgeleid van purgeren, wat een synoniem is van
laxeren. Vroeger werd van de plant een laxeermidde
gemaakt maar door de hoge giftigheid wordt dat nu
niet meer gedaa 3

Sinds enkele jaren wordt de zaden van deze plant
gebruikt voor de productie van jatropha-olie, een
plantaardige olie. Jatropha-olie kan direct in een
motor gebruikt worden of er kan door verestering
biodiesel van gemaakt worden. Olie van deze ptant
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giftig en is niet geschikt voor menselijke consummpt

In verschillende subtropische landen zijn progratem
gestart om de teelt van Jatropha curcas te bearder
Voorbeelden hiervan zijn India, Indonesié, Ethiopié
en Tanzania. De plant levert na ongeveer 9 maande
zZijn eerste zaden. De struik groeit ook op armeesn
droge grond en hoeft daarmee geen concurrentrte z
van voedselgewassen.

Externelinksen referenties

In het Nederlands

» Dossier Jatropha
= Kansen groeien voor diesel uit jatrophErouw, 9 januari 2007

In anderetalen

= (en) Jatropha curcas evaluation, breeding and propagapoogramme
onderzoeksprogramma van de Universiteit Wageningen.

en) ITIS 28335 —Jatropha curcas

(en) Jatropha system

en) Greening the earth, earning the resources for runasses

ety Pinh&o manso : uma planta de futuro

) Jatropha curcas : I'or vert du désert

Referenties

Referenties:
1. ” (de) Purgiernuf3 (Jatropha curcasyiftpflanzen.com

Meer afbeeldingen die bij dit onderwerp horen, sivinden op de paginkatropha curcas
op Wikimedia Commons
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