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PROGRESS REPORT

1) Report for the 2nd half of 1985

2) Grantees Dr. 5.G. Ilangantilleke

Mr. S.KkSeneviratne

Mr. J.B. Rajeswaran

3) Grant No RG/AID/05

4) TITLE : Promoting Jatropha Carcas (Rata Endaru) oil
as a fuel substitute for diesel engine fuel
in Sri Lanka.

5) Date of Award : 2nd October, 1984

1) A Study tour to Thailand was undertaken by

6) Progress to date

Mr. J.B. Rajeswaran and Mr. Harendra D
Fernando. Mr. Fernando also carried out a

study tour in the United States of America.

2) Jatropha seed collected previously has been

de-hulled, prior to using them for extraction.

3) A hydraulic press type extraction machine has

been designed and fabricated.

4) More quantities of seed have been collected.

6.1 Study Tours to Thailand and the U.S.A.

A comprehensive trip report on the observations, results and
opinions of the two researchers is annexed. However, it should be
listed that, from the point of view of objectively directing this

project in Sri Lanka, the main conclusions gathered are as follows :
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1) For the extraction of oil, Hydraulic presses similar to thosge
used in Thailand should be used, rather than standard worm-
type expellers. This is because they are more practical at

village-level and low-cost in manufacture,

2) The extracted oil needs to undergo some firm of processing i.e,
refining, blending, transesterification, converting to a Micro-

emulion, or a combination of above processes.

3) In the cultivation of Jatropha, the experience of researchers
in Thailand should be noted, as elucidated in the study tour

report.

6.2 De-hulling of Jatropha seed.

The quantum of seed collected earlier has been manually de-hulled,

Manual labour wasg initially employed at the standard rate of k. 33/91
per day, for de-hulling. However, since this process was found to be
very slow, the seeds were de-hulled at home by these labourers, and

payment was made at the rate of Rs. 5/- per pounds for de-hulled seeds,

During de-hulling, the weights of the seeds were recorded befdre
and after de-hulling, and the weight of shells were recorded separately.
It was found that from a total weight of 604 kilos of seed, a quantum
of 331.5 kilos were obtained as de-hulled seeds. Approximately 54%

was lost as shells in de-hulling Jatropha

6.3 Extraction of 0il.

Although it was the intention of the researchers earlier to

initially arrange with coconut oil producers to extract oil and subse-

quently to purchase a worm-type horizontal baby expeller. both annroachesn

SN
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have now been discarded. This is becaus.s firstly, coconut oil
producers were unwilling to take on quantities of Jatropha for oil
extraction and secondly because it is now intended to use a hydraulic

type press similar to that used in Thailand.

To this extent, an extraction machine has now been designed
and fabricated (see drawing annexed). It is intended to use this

press in conjunction with a grinder and steamer, to extract oil.

6.4 Supply of Seed Material.

It was the intention of the researchers earlier. to initiate an
intensive cultivation of Jatropha, both for the purpose of securing

a steady source of supply as well as for conducting a study in Agronomy.

However, the experience of the researchers in Thailand, where
it has been reported that Jatropha Yields in fence stands is far
greater than in intensive cultivation, has prompted the researchers
to push back the growing of Jatropha to a later date (see 8tudy Tour
Report - Thailand). The fact that Jatropha required for experimenta-
tion is readily available is evident by the fact that another 1630 kilos

has been collected in December, 1985,

It is intended to pursue with the cmltivation of Jatropha in

1986.

7.0 Plan of work for the first half of 1986.

1) Extract Jatropha 0il.
2) Chemically analyse sampes of oil.

3) Make arrangements to purchase diesel engines and suitable

Test Cells.



7.1 Extraction.

A hydraulic-press type machine has been designed and fabricated
(see annexed drawing). The extraction of de-hulled Jatropha will

consist of the following steps.

1) De-hulled seed would be ground, using a standard Grinder.

2) Ground. seeds would then be bagged, in batches of one or
two kilos.

3) veeds bags would then be heated for 15 minutes, at 100°c,
using a steamer.

4) These bags would then be placed in the sylinalrical container,
and oil would be pressed out.

5) 0il extracted would be filtered, and collected in containers.

7.2 Chemical Analyses.

Arrangements have been made with Dr. Chakra Wijesundera, Section
of Fats and Oils, C.I.S.I.R, and with the Chemistry Department of the
University of Peraleniya to analyse Jatropha 0il. The oil will be
tested for properties such as Fatty Acid Content, Kinematic Viscosity,

Flash point, Calorific value, etc.

7.3 Purchase of Engines and Test Cells.

Quotations will be called for the supply of a diesel engine and
a Test bed to test and analyze engine performance. Test beds will be
required to measure engine torque, air flow rates, combustion tempera-~

tures, mechanical and thermal efficiencies, fuel consumption etc.



.-EEn'\N“.
."\:,I,\‘

' [ S
_HAN

AR

LA
NF PERA
Ty

. )‘

2. -

oLt vrp et " e
' N

|- [ 3
Mt 4D

'y






PART |

FERORT OV THE STUGY  FOUR G THATLARD

This survey report describes the Agronomic  studies, oil
extraction and lingine testing methods relating to JATROPHA (LIRCAS
in Thailand., The study tour to Banukok extended for 7 days from
the 25th August to 3lst August and included visits to ADRC
laboratories, the Khon-Kaen University, Field Cron  Research
Centre/Tharphra, Mahasarakan. field crop experimental station and
to farmers fields in Khon-Kaen, organized by the ANRC nroject
staff and a private visit to the Thai farn Vachinery training
Centre.

A wide range of agronomic studies on varietal evaluating,
spacing, methods of oropagation, fertilizer application, pruning
and pest control nethods are being  carried out all over the
country on Jatropha Curcas, commonly  known  as "Sabu-Dan" in
Thailand,

A survey was also conducted on the extraction methods
emloyed, and the use of extracted Jatropha oil in diesel engines.
The performance of a hydraulic press in extraction was [ound to
be good, being efficient, practical and low cost. Not mmuch
reacarch had been done on testing oil in engines.

The details of the trials, ohservations, Researcher's views
and opinions are viven in this report and a susmary conclusions is
arrived at the oend,



ADRC - Field Experimental nlots :-

Thoush no systematic classification of varieties have been
done on Jatropha, the different provincial ecotypes have been
collected, grown and cvaluated Llor their perforimances. The
studies have in general shovn no significant difference bhetween
the varieties.

Studies on selecting the optional plant density for Jatropha
has also been carried out at this station with plants spaced at 50
x Slam, 30 x 75an, 100x I0Gan, 56 x 1G0caw.  The closest spacing  of
U x 50 an seems to be pronising.

Studies on the methods of pronasation on a comrerzial  scale
show that seed propagation seems to be superior to vejgetative
propazation in that they produce plants which secn 1o be more
healthy having a f{aster urowth rate. dowever research is being
carried out on methods of vegetative propagation using irradiated
cuttings.

The general researcher opinion at this station  strongly
suggest that sced yield obtainable in farms in such oraanized
comercial cultivation of Jatropha is much lowsr than  that
obtained from the natural fence stands and are more prone to pest
and disease incidence than the latter.



Tharphra field Crop experinental stations

The main lines of rescarch interests in this station has  heen
to ascertain  the optinal spacing and fertiljzer requirements for
Jatropha. The spacing studies conducted here also confirm 51 X
b on as opt irum, According  to the resecarch workers, the
fertilizer studies have been discouraning showing  no  rarked
increases in yields,

There is also some worl beina carried out on  the evaluatijon
of dillerent methods of pruning. A\n exper irent evaluating 3 types
ol pruning of the main stem at 1', | 1/2' and 2! suspested  that
heading back at ' js ideal '

The only pest problem that has caused sone  concern  at  thijs
station are Aphids. Insecticide spraying is oractised here as a
seneral method of control.

Rohn-Kaen University Field Crop trials :-

y trials conducted at this station shows that clnser
spacing appears to be more favourable, whercas fertilizer trials
indicate that an application of APK mixture (15:15:15) 4 nonths
after planting is ideal. Viral diseases have also been reported
at this station.

Spacing

Ficld Crop Research Station at Vahasarakam and Roi-[Et ;-

Fertilizer application at 12 Jevels with  Jatropha  at
different spacing have been tested at this station. The resultis
indicate no siznificant dillerence between varying levels of
fertilizer. An experiment with 4 methods of Druning with 1', 2',
3' and a control, show that the control  plants nerformed better
than the pruned nlants.,

A study is carried out to determine the ideal size of cutting
for propapation, nlanted at 25, 50, 75 and 1GGar cuttinus,

The problem reported at these stations arte water logoing  and
severe  aphid and catterpillar attacks. Jatropha is considered to
Le very susceptible to water logred conditions.



Planting :-

Studies with spacing at 50 x  50on, 100 x 100an show that
field planting at 50 x 50cm proves to he the best. Jatropha seems
to be very susceptible to waterlogging and hence this is an
imoor tant consideration in site -election.

Praning & Training :-

Under commzrcially cultivatad conditions, Jatropha is
maintained at a convenient height of 2n to enable easy harvesting,
This is accorplished by »orunine and training conmbined  with
horizontal cut on the main sten at a specified height,
Experiments involving different heights firmly sugpest  that
pruning at a height of | foot above the ground is more favourable
in terms of production.

Fertilizer response :-

Studies have been conducted at various research stations to
determine the fertilizer response of this crop. There is a wide
concensus  of opinion in that this crop responds poorly to
application of fertilizers. This may he due to two reasons in our
opinion,

i) The poor canopy architecture which increases wutual
shading of branches with increased fertilizer
application makes the leaves less productive.

ii) The inherently hipgh levels of soil fertility.

Pest and disease incidences :-

Aphid attack seems to be the most severe pest oroblemn under
comercial cultivation. However viral diagnosis too have been
reported from a few research stations. Insecticide spraying has
been reported in cases of such incidences of Aphids.

Harvesting and Yield :-

Bushzs begin to yield when they are % - 5 months old and
continue upto 50  years. It is reported that though Jatropha is
seasonal bearing in other countries, it bears continously in
Thailand with its peak bearing season at the end of Septerber.,

The fruits contains 2 - 3 seeds and is collected venerally
after it falls from the trce. The mean yicld of a year old tree is
4 - 6kg. The sceds have an oil content of 20 - 25%. The yields
of fence stands of Jatropha have been reported to be higher than
the yield under coimercial cultivation.



SUMVARY X7 THE: ARNOMIC STUDTES O JATROPAA QURCAY T T iARD

Jatropha curcas known as "Sabu-dur® in Thailand is a plant
belomting  to  the fanily Rurphobeaceae and is a widespread wild
plant in Thailand, inhabiting arid escarprments and capable of
growing over a wide variety of soils and stone lands.,

rdabit :-

This zenerally grows up as a shrub or a small tree and can
grow upto 7 meter in height. Thesc bushes have thick branchlets
and begin to yield oil when they are & - 5 months old and can  live
upto 50 years.

Varieties :-

No definite investigation has ben carried out to distinguish
varieties. However ecotypes [rom different provinces have been
collected and evaluated for their periformances. Studies at
ARRC/Khon -Kaen have however not detected any such differences.

Propagation :-

Propagation is done both through seeds and sten cuttings.
Studizs at ADRC/Khon-Kaen suigested that seed propagated plants
are hecalthier than plants propagzated by vegetative mneans. fut
Propagation by cuttings seems Lo Dbe the usual practice in
Thailand since it enables more rapid pronagation than by seeds.
Sten cuttings of 45 - 100cw lepgth appear to be ideal for
propasation than one huried in the soil for rooting. Cuttings
irriadiated with X-rays are alwo beiny tried out.

-



CONCLUS JONS ASS IMILATEG FORGROVING JATROPHA  1n SRELANA

Bascd on the Agronomical experiences i Thailand it is our
conclusion that to srow Jatropha succesfully in Sri Lanka, the
following should be osracticed.

i) Site for srowing should me chosen in an arid zonoe.

ii) Proparzation of plants should be tried out both through
seed and sten cuttines, and erowth and yiceld should then
be comared.

ii1) when using stem cuttings, a range from 30 - 125ams should
be used with more emphasis on the 45 - 1450on range.

iv) Plant spacing should be ideally 50 < 50cms. However,
experiments with different spacing would still prove *5 be
useful.

v)  Pruning and training should be carried out on a major part of
the cultivativon with experiments on a smaller scale allowing
the plants to grow freely.

vi) Some experimentation with fertilizer inputs would be useful.






Khon-Kaen University :-

A cheaper and nore gracticable version of the hydraulic press
was demonstrated at this University. This model consists of a
hydraulic jack which works though a  cylindrical strainer,
containing the Jatropha seeds and pressurises it against a fixed
screw ran. The screw ram has to be unscrewed each tire to unload
the oil extracted seed cuke.

A further modification to this model was denonstrated at  the
farmi .mchinery training centre, Tawboi Khong-Song.  This nodel
consists of a spriny loaded base plate at the base of the strainer
which  could  conveniently be lowered by relieving hydraulic
pressure and contents discharged.

This model seems to be the wost practicable, econamical and
convenient model that could he introduced for oil extraction at
the farmers level in Sri Lanka.

Engine Testing :-

No studies have been done on methods of engine testing both at
ADRC and at the Khon-Kaen University.
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JONCLUS ICNS ASSIMILATED KR THE EXTRACTION OF JATROPHA CIL IN

SRI TANKA

i) Dehulling :-

I't would be necessary to design and (abricate a huller that
could be successfully used on this type of seed, rather than the
Peanut huller used in Thailand. A huller using adjustable snacing
with light oressure and heavy pressure type rollers is envisaszed,

i) Grinding :-

Purely from an  experimental point of view, any nechancal
ginder would suffice.
iii) Steaming :-

This process is efficient and economical, and is a concent
which can be projected to farmer lovel.
iv) Oil extraction :-

An  economical extraction press can now be designed and
fabricated to suit farmer necds and skills. The concept of using

a conventional screw-press has heen rejected because of the high
costs involved.

A
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RERNT ON THE U.S. STUDY TOR BY R, H, 1, FERINANDD

PANT

Surm ary

The study tour to the United States of America conmmenced on the
3rd  Senterber, 1985 with a visit to the University of Illinois and
finished on the 20th Septerber, 1985 with a visit to  the South dest
Rescarch Institute, San Antonio, Texas. Visits were also made in
detween to the U.S. bept. of Agriculture, Peoria, Illinois and Texas
AW University, Colleae Station, Texas.

On the whole, the most useful information was obtained at the
University of 1Illinois where the methods and pros and cons of
processing vegetable oils were discussed, prior to their use as fuel
substitutes.  Studies with officials at the U.S. Dept. of Agriculture
further clucidated the processing of vegetable oils.  Some literature
and bprevious work conducted on engines using vepgetable oils as
substitutes was available at Texas A% University. Finally at San
Antonio, Texas the rescarcher was exposed to sophisticated technolozy
using hiah-speed photography to study the spray characteristics of
vegatahle oils used during cormustion.

This report describes in detail the nature and the oxtent 1o
which vesetable oils are used as fuel substitutes in  the above
Institute and discusses the usefulness of such  information to  the
project in Sri Lanka where the feasibility of promotina Jatropha
Curcas oil as substitute for diesel fue) is being studied,


















