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Many get perplexed when electricity and diesel production from seeds is mentioned. However a large number of us who form part of the animal kingdom depend crucially on the energy from the photosynthesis in plants that is stored in grains and seeds. Carbohydrates and fats (or oils) are the two forms used by plants to create a storehouse in their seed endosperms supposedly to take care of their young seedlings. While the carbohydrates in the seeds can be fermented to produce  methane or ethanol and then burnt in engines to generate electricity, or blended with petrol up to 25%,  oils can be directly used as fuel in diesel engines.

Oils have an immediate use, as diesel engines are ubiquitous and are around us in large numbers. For strategic reasons it is best to consider non-edible oilseeds from trees. How much oil can be obtained from trees?  Plantations of cultivated trees like the oil palms can give about ten tons of oil per hectare per year. Pongamia or honge, neem and mohua are three commonly found trees in most of India. Their oils have been used for lamps from time immemorial and can now be used in diesel engines also.

India has about 56% arable land but most of it is used only for about three months during the monsoon period. Therefore if enough energy for irrigation is available in the villages the current production of about 200 million tons of food grains and another 100 million tons of fruits and vegetables can be easily got from a much smaller area by multiple cropping. The remaining land could be used for tree-based oilseeds. Every 10 million hectares would produce about 25 million tons of oil or about one half of the arable land will produce 200 million tons of oil, thus meeting most of the current requirements of fuel. Seed cake can be used as an excellent organic fertilizer. Since non edible oilseeds fetch about Rs. 5000 per ton, using arable land for such crops is as viable as growing food crops.
The market prices of these oils have mostly remained well above that of diesel in the last five decades until the recent few years.  However what is important is that the oils are low cash out-flow options for the farmers since they grow the trees on their lands.  Therefore these oil-fueled engines can meet the requirements for irrigation water pumping, grain processing, food processing and any home industries in the villages.  In fact villages can be net exporters of this energy resource after becoming self sufficient and meeting all their own requirements.  Of course the obvious and most opportune use would be to replace diesel oil obtained from crude oil. 

The promotion of the use of oils could also provide a poverty alleviation option in the rural areas.  Farmers can use vacant, waste and marginally used lands for growing such trees and benefit from the annual produce, which will add to their income.  The demand for oils will remain large as long as the need for energy remains unsatisfied.  With the increased green cover the environment will also benefit greatly and is CO2 neutral which would mitigate the greenhouse effects.
Thus oils from tree-borne seeds can provide affordable energy supplies, not just in rural India, but also can now fulfill the nation’s needs of fuel oil, and fertilizer.

At the same time, carbon dioxide will be removed from the atmosphere, generating carbon credits.  The increased green cover in India, will definitely improve the rainfall, reduce erosion, and create employment not just for marginal farmers but also for the landless and the very poor. 
Some Further points:

Unlike Europe and North America which are pursuing canola (rape seed), an agricultural crop, to generate diesel substitutes (bio-diesels), India should pursue greening the rural areas with oil seed bearing trees which is a low input and low cost option.  However, in terms of investing value into a local resource it amounts to bringing liquidity to an enormously large dormant asset.  Further, every 10 million hectare equivalent of tree cover could give us annually 25 million tonnes of diesel substitute and another 70 million tonnes of cake, which on fermentation can substitute an equivalent quantity of Indian coal.  In other words, 30 million-hectare equivalent can completely replace current use of fossil fuels, both liquid and solid, fuels renewably and at costs India can afford. 

Thirty million hectares to be covered with trees, mentioned earlier, amount to about 60 to 75 billion saplings to be planted, considering survivability.  According to a recent report in “Down to Earth” India has added about 10 billion trees in the last 15 years on privately held lands and therefore, we should be able to achieve the projected number quite easily.

As a country we have the requisite land area (waste lands and underutilized lands being estimated at 70-130 million hectares), manpower and skill to create the proposed productive base, which will have numerous other benefits to the villagers and to their commerce since the effort will generate large quantities of primary produce.

On the other hand, by vigorously pursuing extensive tree-cover we could easily get an annual bounty of nearly 700 million  tonnes of tree produce which will not only reduce import of crude but will also reduce the ever increasing quantities of fossil fuels we need to mine. 

Further, gong back to tree-cover would mean having a genie working for us all the time like the way colonies supported their imperial masters; but in this case we need not have the guilty feeling of exploiting the people and instead be feeling good that we are sequestering carbon and reducing CO2 emissions to benefit the global environment.
Ratanjyot (Jatropha)

Botanical name: Jatropha curcas

Family: Euphorbiaceae

Common Name: Physic nut, Purging nut

Other names:

Sanskrit: Kananaeranda, Parvataranda

Hindi: Bagbherenda, Jangliarandi

Bengali: Bagbherenda erandagachh

Marati: Mogalierenda, ranayerandi

Gujarati: Jamalgota, Ratanjota

Malayalam: Kattavanakku

1 Major producing countries

Native of the Caribbean region, it was introduced as a hedge and ornamental plant to many countries including Europe, Africa, India, Indonesia, Philippines, Pacific Islands and Australia. There are 80 species for this genus, but the oil yielding species is Jatropha curcas. This grows rapidly in hardy to dry weather conditions.
2 Yield and description

Jatropha is a large shrub and reaches to a height of 3-4 m.

Leaves: Glabrous alternate, 10-15 cm, 7.5-12.5 cm broadly ovate, cordate and palmate with 3 or 5 lobes,

Flowers: Dark pink in color in loose panicles of cymes.

Fruits: Oval and black in color with a hard coat that breaks into three cocci when crushed.

Seeds: Ovoid-oblong, dull brownish black in color.

The annual yield is 1000kg of wild seeds per hectare.  Improved varieties and hybrid varieties are apparently yielding substantially more 

3 Cultivation package
This shrub is cultivated either through cuttings or seeds. The germination rates from seeds are very low. The seeds require presoaking in hot water for better germination rates.

4 Main uses : Commercial uses

The oil is used as fuel to power diesel engines. It is also used for making soaps and candles. The cake is used as effective manure with N-3.2%, P-1.4%, and K-1.2%.
Medicinal uses

The oil is used to treat various skin diseases and rheumatism; it is reported to be an abortificient and also efficacious in dropsy, sciatica and paralysis.

The oil is applied to hair as growth stimulant.

Oil extraction
The oil that is produced from the seeds is known as curcas oil.

Extraction can be done in large hydraulic screw expellers.

The oil is obtained from decorticated seeds by expression or solvent extraction.

The kernel forms 60-70% of weight of the seed and yields an oil which when fresh is practically colorless and odourless; on standing the oil acquires a pale yellow or yellowish brown colour and a disagreeable odour.

Fatty acid composition of oil

Myristic
- 0.5-1.4%

Palmitic
- 12-17%

Stearic

- 5-9.7%

Arachidic
- 0-0.3%

Oleic

- 37-63%

Linoleic
- 19-41%

Economics of Jatropha seed Cultivation
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Year
	Number of trees / ha
	Planting /Other capital cost INR
	Maintenance cost INR
	Harvesting Cost + Cost of pod separation INR
	Total Cost of cultivation INR
	Seeds / tree / year (kg)
	Seeds Collection kg/year
	Returns from sale of seeds @Rs 5/kg of seeds INR
	Net Returns INR

	1
	2200
	7000
	0
	0
	7000
	0.100
	0
	0
	-7000/-

	2
	2200
	0
	7000
	0
	7000
	1.0
	2200
	11,000/-
	4000/-

	3
	2200
	0
	7000
	500
	7500
	3.0
	6600
	33,000/-
	25,500/-

	4
	2200
	0
	0
	1000
	1000
	5.0
	11000
	55,000/-
	54,000

	5
	2200
	0
	0
	1200
	1200
	7.0
	15400
	77,000/-
	75,800/-

	6
	2200
	0
	0
	1500
	1500
	8.0
	17600
	88,000/-
	86,000/-

	7
	2200
	0
	0
	2000
	2000
	9.0
	19800
	99,000/-
	97,000/-

	8
	2200
	0
	0
	2000
	2000
	10.0
	22000
	1,10,000/-
	1,08,000/-

	9
	2200
	0
	0
	2000
	2000
	10.0
	22000
	1,10,000/-
	1,08,000/-

	10
	2200
	0
	0
	2000
	2000
	10.0
	22000
	1,10,000/
	1,08,000/-


Flow Chart of Operation for biodiesel production


Seeds for oil production





Extract oil from seeds





Filter the oil through a bolting cloth 





Mix 6gm of KOH/NaOH in 200ml of methanol/ethanol and shake well to dissolve all the KOH/NaOH 





Mix the above mixture with 1000ml of oil (pongamia, neem) and stir for 30min at room temperature





Two distinct layers are observed; biodiesel forms the upper layer and glycerine the lower . The two layers are separated using a separating funnel





1000ml oil +200ml methanol = 900ml biodiesel + 300ml glycerine





Biodiesel obtained is refined using hot water; the purified biodiesel can then be readily used in the diesel engine 








