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SUMMARY

It is well known that the fossilized fuel (o0il,
coal and gas) will he depleted. In fact, it is prediczed
that the 01l will be exhausted in Egypt in the near
future, approximately 10 years. On the other hang, the
world supply of caocl may be expected to continuc for
several hundred more years (cf. Fig. 1).

However, there are constraints on the use of
coal as a source of energy. The first principal! constraint
is  the ri§e of the (07 level and as a consequence, the
surface o0f the earth is heated up and climatic changes
will occur (ef. Fig. 4). The sccond constraint is that
the result of burning cecal is the producticon of benzo{®)

yrene which 1s a wery powerful carcinogenic substance,
and onz of the principal causes of lung cancer.

Huclear, geothermal' and hydroelectric POWRrS
are wvery important energy alternatives, but finding
a ligquid fuel which can be used in the internal combustion
engines, is a vital and important matter.

Here comes the role of biomass (bkiological mass:)
for the production of liguid fuels instead of petroleunm
and diesel.

From biomass liguid fuel preducing point of view,

the world can be divided intoc three categories:
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i- Ethancl producing countries: where land, water and
climate are favorable to produce sugar-cane or cassava
that c¢arr be hvdrolyzed to glucose, then fermented to
produce ethancl. As example in this field is in Brazil,
where the alcohol is used to blend with petroel up to
20%, and no adjustment to the engine 1is reguired.
Besides, many cars run with ethanol only.
Z2- Methanol producing countries; where forests are
available to convert the wood into methanol, which is
an excellent fuel and does not need any change in the
motocr's engines.
i—- Desert areas: which have neither enough water, nor
fertile land and forests. This is the case in Egypt.

In this case, these desert lands shouid he used
in planting desert plants that fix the solar enorgy
to hydrocarbons. The advantage of these plants is that

they resist the drought and do not need mach water.

The aim o©of the present work, in Part 1 of this
thesis is to scarch for some desert plants that produce
hvdreccarbons. In Part II o©f this thesis, the author
tried to find encugh cellulosic wastes to be converted
to glucose which can be fermented to ethancl for usc
as ligquid fael.

The study o©f the hydrocarbon producing plants

began sericusly from 1%77 in the U.5.A. by Frofessor
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M. Calvin (Nobel prizer in Chemistry), he studied about
eighteen species of the Eupherbiacea family (there is
about 2000 species of this family). Two species have
peen selected for experimental plantaticons:

1- E. lathyris, an annual plant from seeds.

2- E. t:rucalli, a perennial plant from cuttings.
The estimated cost price was about $20 for each bkarrel.
This estimation was carried out on wild wversions ot

plants.

ln our experiment, the seeds from E. lathyris
were provided by Professcor Calvin and the cuts of E.
terucallly were Imported from Kew Gardens, London. They
have been cultivated in the Chemistry department,
University College for Weomen, &in  Shams University,
Lairo,

Also, with the collaboration of the Egyptian
Desert Institute, systematic  searches  for indigenous
species of  latex producing plants have been carried
out.

Since the aim of this study was to evaluate the
hydrocarbon content of different species to choose the
mast efficient one, it was necessary to select species
tnat can be put in some program to produce hydrocarbons
economically, under drought and salinity conditions.

The species hawve been gselected from the

Central Library - Ain Shams University



Huphorblaceas Family which are L. nerrifolia, F.
abyssinica, E. Hoylcana, E. lactea, E. pscudocacius,
I". nubica, E. mauritanica, E. grandicornis, F. pulcherima,
Svnadenlum  granti  {cf. Figs. 1%, 24, 21), and from
rho Asclepladaceae family Calotropis precera.

The chemical study of these plants s divided
intc two stages. The first one is the extraction of
the chemical content o©f the dry plant by means of *he
polar and nonpolar solvents, and then the determination
of the percentage of each extraction and their
carbon/hydrogen content and alsce the study of their
i.r. spectra.

The dry plants have been extracted by scxhlet
technique using petroleum ether 60-8B0° for eight hours
ard then methanol for eight hours also.

The  plants  which have peen  studied were R,
lathyris, E. mauritanica, E. lactea, E. nerifolia, E.
nubica, E. pseudocactus, Synadenium grantii and Asclep-
iadacea calotropis procera.

For the E. lathyris, it was found tirat the
extracted product from the nonpolar solvent was 4-5%
of the dry weight. However, its carbon-hydrogen oontent
was 79.9%, while that from the pelar solvent was Zound
to ke 10.12% of the dry weight and its rcarbon~hydrogen

content was £24.,9%.
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Far the K. lactea, the extracted product from
the nonpolar solvent was 6.5% of the dry weight, amd
its carbon-hydrogen content was found to be 8B8.48%,
while +that from the polar solvent was found tc be 10%
of the dJdry weight and its carbon-hydrogen content was
3l.88%.

The E. mauritanica petroleum ether extract was
found to we 5.13% of the dry weight, and its carbon-
hydrogen content was B6.88%, while the methanol extract
was 6.8% of the dry weight and its carbon-hydrogen content
was 47.44%.

In the case of E. neriifelia, the petroleun oelher
rxbract was 7.2% of the dry weight and its carbon-hydrogen
contont was 80%, wherecas 1its methanol extract was 12.8%
of the dry weight, having a carkben-hydreogen content
of 32.5%.

For the E. nubica, the resulting extracted product
frem petroleum ether was 7.5% of the dry weight, and
its carbon-hydrogen content was gl1.7%, while that
resulting from the methanol was 8.3% of the dry weight
and its carbon-hydrogen content was 44%.

However, the petroleum ether extract of the E.
pseudocactus was 10.8% of the dry weight, having a carbon-
hyvdrogen content of 81.5%, while that of methancl was

I8 ot the dry weight, and its carbon-hydrogen contenl
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tas found to be 23.7%.

For the synadenium grantii, the extracted preduct
from petrcleum ether was 10% of the dry weight and its
carbon-hyvdregen content HB4.3%, while that extracted
with methanol was found to be 15% of the dry weight
and i1ts carbon-hydrogen content was 33.5%.

Finally, for the Asclepiadacea calotropis procera,
the petroleum ether extract was 5% of the dry weight
and 1ts carbon-hydrogen content was B80.73%, wnile its
methancl extract was found teo be 6% of the dry weight,

hawving a carbor-hydrogen content of 30.1%.

lt 1s c¢lear that the methanol extraction 1s more
efficient than the petrocleum ether one; however, the
opposite was true for the carbon-hydrogen content, as
the percentage was as twice as much in the petroleum
cther extract,

The infra-red study of the extracted products
trom all gplants showed the presence of PDBr ﬂbzg and

vcjl at (3400-34501), (17301740} and {2920-28451},
cm~l, respectively.

From the previous investigation, the imported
¥. latnyris and the 1local E. mauritanica and E. lactea
proeved to hawve the highest walue of carbon-hydrogen
content in  their petroleum ether extract. So, we have

measured their nuclear magnetic  rescnance for the
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extracted products, which showed that there was no
apsorption in the aromatic region, and that the
hydrocarbons present are of aliphatic nature, | 5 between

0.7 a: ~ 1.6 ppm}, (cf. Figs. 38, 39, 40 1.

The catalytic cracking of the E. lactea and E.
mauritanica was carried ocut using aluminium oxide. 'the
products were separated by G.L.C., their infra-red spectra
and their calorific walue were determined. The apparatus
used in the catalytic cracking is shown in Mig. 41.

In case of E. mauritanica, the result from the
catalytic cracking of the petroleum ether extract
consisted of two products: one separated below 250°C
{low yield) and the other between 250 and 4547C (higher
vield}, the G.L.C. o0f this product is shown in Fig.
45 and its calorific value was 10.26 Kcal/gm.

As for the E. lactea, the G.L.C. of the product
resulting from the cracking process between 250 and
450°C is shown in Fig. 48 . The caleorific wvalue of this
product is 10.11 EKcal/gm.

From the previous chemical study, E. mauritanica
proved to be a wery good candidate, and further
investigation 1s carried out to test the effect of sea
water 1irrigation and of etherel'c {growth regulator}
on its hydrocarbon content.

Four different concentraticons of seca water were
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used 1in the investigation; fresh water - 25% sca water
1 75% fresh water - 50% sea water + 50% froesh water,
and 75% sea water <+ 25% fresh water. After six months,
the plants irrigated with 50% sea water showed a clear
increase in the petreleum ether extract, and alsc a
higher carbon-hydrogen percent. At high dilution {75%
sea walter), a wisual shrinkage was cobserved. The plants
irrigated with 25% and 50% sea water gave new growths,
but relatively less than that irrigated with fresh water.

S5ix months later, the plants irrigated with 75%
sea water died. As for the tweo other dilutions, the
vields of both the petroleum ether and the methanol
extarcts have decreased, but still they are higher than
the control experiment. The carbon-hydrogen percentage
in the petrocleum ether fraction of the plants irrigated
with 50% sea water is the highest one.

The study on the effect o©of etherel'c, which is
used to increase the hydrocarbon content at the =xpense
of the wegitative part, was caried out using four
different concentrations, 259 ppm, 500 ppm; 1000 ppm,
and 2000 ppm.

After one month, the petrocleum ether content
of the plants sprayed with 1000 ppm has increased. Ancther
month later, a clear decrease in the petroleum ether

extract is observed; however, the carbon-hydrogen
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