UTILIZATION OF AGAVE FIBRE WASTE-PART I

ISOLATION OF A HARD WAX

By

M. B. JAUHARI AND B. BISWAS
H. B. Technological Institute, Kanpur.

Reprinted from—Indian Oil and Soap Journal Vol. 28, No. 9, p. 230 March, 1963

CamScanner


https://v3.camscanner.com/user/download

1.0.4& 8, J. Vol. 28, No. 9, p. 230, March, 1963

UTILIZATION OF AGAVE FIBRE WASTE—PART 1
Isolation of a Hard wax

By
M. B. JAUHARI AND B. BISWAS
H. B. Technological Institute, Kanpur.

Chemically true wax is an ester of monohydric alcohols of high mol. wt. with higher
fatty acids. Waxes of natural origin, however, are mixtures of esters with varying proportion of
free alcohols, acids and hydrocarbons. Thus, the term “wax” is exteremely misleading' as it
refers to the physical rather than the chemical nature of the product and the commercial wax may
be a fat, a hydrocarbon, or a product with a composition similar to a true wax. The widely
differing properties and varied applications of waxes may be traced to the constitutional differences
of these natural products. During the course of a comparative study of two typical fibre wastes,
viz., a bast fibre waste of Linum usitatissimum and a leaf fibre waste of Agave species, it was
found that as compared to the bast fibre waste, the leaf fibre waste has a high proportion of wax
and fat. Curiously enough the leaf fibre itself contains a very small proportion of waxes and fat.
Curiously enough the leaf fibre itself contains a very small proportion of waxes and fat. Thus,
it was shown by Lohani ef al? that fibres of the agave species when prepared by retting contains
2.3% wax. Turner® has reported a fat and wax content of 0.3% in Agave Sisalana  Barker* has
reported a fat and wax content of sisal fibre to be 0.27 to 0.66%. Recently three species of Agave
fibre prepared by machine extraction as well as by retting were examined® in these laboratories and
their wax content was found to vary from 2.19 to 3.01% for machine extracted fibres to 2.06 to
2.589, for retted fibres. It is however reported by Legg and }Vheeler“ that in the cuticle of sisal hemp
(Agave rigida, Mill.) about 209, of wax is found. This wax is reported to yield 859% of a mixture
of wax alcohols in which montanyl and melissyl alcohols have been isolated and identified (loc. cit.).
According to Golding” a patent was taken out in Germany for the extraction of oxalic acid and a
wax resembling carnauba wax from the refuse of sisal plant. Politzer® showed that the hard waxes
are contained chiefly in the cuticular region of the sisal leaf and an yield of 17.43% could be received
by extracting with toluene. In a patent process the use of trichloroethylene for the extraction of hard
wax from the sisal fibre and a light coloured purified wax is reported to be suitable for use in shoe
polishing, floor polishing and a substitute for carnauba wax®. A British patent!® reports the isolation
of a wax like product from the flesh (pulp) of sisal (4gave sisalana) and similar other plant. The
extraction is carried out by organic solvent like trichloroethylene of the pulp which is dried first in
the air and then at a temperature below 105°C. Raymond etf. ai* has reported about the use of
sisal wax from Kenya as the substitute for carnauba wax for use in various types of formulation,
The wax has a gloss and gel properties similar to that of carnauba but was difficult to emulsify. Two
Indian patents*? have recently been taken by National Chemical Laboratory, Poona, for the extraction
angd utilization of sisal wax from sisal waste obtained during the seperation of sisal fibre from the
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leaves. The hard wax suitable to substitute carnauba wax is produced and can substitute carnauba
wax in polishing compositions and the yield is reported to be 8 to 18%, of the waste material used
for the extraction depending upon the quality of the waste Tt will be seen from above that while
the cuticular portion of the Agave leaves and the waste leafy material produced during the extraction
of the fibre from the leaves have been found to contain a high percentage of hard wax, the fibrous
waste left over during the processing of the fibre in rope making (that is, the ropery waste) has not
been put to any industrial use and neither any wax produced out of the ropery fibre waste. The
present investigation is to find out a suitable utility of the fibrous waste material left over in the
roperiecs While the tow fibre free from specks could be used for the production of okum and is
also utilized for the chalking of the ship’s decks, the fibre waste could not be used for this

purpose due to their shortness of length and also due to a very large proportion of specks and other
refraction including some cuticular matter. )

EXPERIMENTAL

A consignment of 10 Ibs of the fibrous waste material was received from a ropery at
Calcutta for examination with a view to find out its industrial utility. A representative sample of
the raw material was successively extracted with various organic solvents in the following order :
ether, acetone, chloroform, alcohol and benzene. The raw material was extracted in a soxhlet till

completely exhausted by various solvents as indicated above and the results obtained are recorded
in table 1.

TABLE 1

Successive extraction of agave fibre waste (Ezpressed on 100 gm oven dry material.)

Solvent Extract
Ether 7.65
Acetone 2.61
Chloroform 2.20
Alcohol 1.87
Benzene 0.41
Total extract 14.74

In another experiment the sample was extracted with ether (7.65% solubles). The solvent
removed by evaporation and then extracted with a mixture of alcohol benzene (1:2) which gave an
extract of 9.42% thus making a extract extract of 17.07%. Different samples of the fibre waste
were completely extracted by different organic solvents with a result given in table 2.
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