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TEQUILA VINASSE AND URBAN WASTEWATER FOR MEOR
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Introduction. Tequila vinasse and urban
wastewaters are produced in the great
quantities in Mexico and are rich in organic
matter that makes them candidates to be
applied for diverse biotechnological
processes [1]. In our other report presented in
this congress we demonstrated that these
residues stimulated growth of indigenous
microorganisms obtained from the oil of
reservoir samples.

The aim of this research was to evaluate the
growth  of indigenous microorganisms
obtained from the oil, under different culture
conditions in order to be applied in microbial
enhanced oil recovery processes.

Methods. Bacteria were cultivated for 5 days
under anoxic conditions in HACH tubes at 55,
70 and 80°C using the mineral culture
medium composed of (g/L): NaCl (24 or 35);
KH,SO,; (2), MgSO,; (1), Na,HPO, (3),
NH4NO;s (1) [2] supplied with tequila vinasse
(TV) or urban wastewater (UWW) at 10, 40
and 100% (v/v). Bacteria growth was
monitored spectrophotometrically at 540 nm.

The tertiary oil extraction was performed after
secondary extraction. Oil recovery was
quantified as weight difference of system oil-
sand before and after applied treatments.
Applied treatments are enlisted in results
section. Culture media contained 10% of
liquid residue. All treatments contained NacCl
at 24 g/L and carried out at 55°C for 5 days.

Results. Anaerobic, thermophilic,
halotolerant and fermentative enrichment
cultures obtained from the oil samples grew
better at 55°C, 40% of liquid residues TV and
UWW (Figs. 1 and 2). Their growth was
inhibited with 100% of TV or UWW, 80°C and
35 g/L of NaCl. These results were used to
determine the conditions for oil recovery
assays. Tertiary oil recovery carried out with
bacteria cultures and media with TV or UWW
without bacteria allowed another 4-13% of
the sand impregnated with oil residue (Fig. 3).
Higher oil recovery was achieved in the

presence of bacteria cultures obtained with
vinasse (Fig. 3). Moreover, this was
increased (up to 35%) by applying gentle
agitation.
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Fig.1 Bacteria growth at the presence of different TV
concentrations (¢,-10%; m, - 40%, A, - 100%) at 55 (left)
and 70°C (right) and NaCl at 24 g/L.
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Fig.2 Bacteria growth at the presence of different UWW
concentrations (¢,-10%; m, - 40%, A, - 100%) at 55 (left)
and 70°C (right) and NaCl at 24 g/L.
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Fig.3 Oil recovery by fermentation with (from left to right):
water; UWW; first bacteria culture from UWW stimulation;
second bacteria culture from UWW stimulation; TV; first
bacteria culture from TV stimulation; second bacteria
culture from TV stimulation.

Conclusions. Tequila vinasse as well as
urban wastewater may be applied to
stimulation of bacteria from oil that allows
enhancing oil recovery from sand.
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