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It is hard to assess the number of successful field projects that can be classified
as being implemented with MEOR technology. Lazar [11] in 2007 estimated number to be
few hundred. Most of them took place in the United States, Russia, Argentina [13], India,
Malaysia and Romania. In the 1960s in Poland [9] a team led by Professor�&����'� (�$9
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Oil fields are selected for treatment with microbial technology based on a number of
geochemical and geophysical factors of the reservoir in which they will reside. There are
many factors that impact the physiology and growth characteristics of the bioproduct.
The most crucial criteria are as follow:

! �����$�;����.�� 6� ����� �
/�6�$�

������6�����; �(  ������
�<�
7�B
���6�6����� ���
/�
6�����
�D�
7CJ

! /
�6���
��(�� �� �������.�6����; � � ��� �������@J��� 
� ��� �� ���
$ 
�� ��
/��@�"�7�
�
����
�%

! �+�
/��� � �-��
�6 ���6����; ��� �� ��������%
! +�0�$
�� �������� ��A� 
������� �6����; �� �����������������6�

86 &.�4,")�&
 *�
 &.*�
 1�.,1&."1�

Mechanism of MEOR treatment that result in increased oil production is not fully
understood [1, 2, 7, 11, 15, 16]. It is known that microorganisms produce a variety of com-
pounds that are able to mobilize oil trapped in reservoirs and improve oil recovery such as
surfactants,  solvents, miscible gases, acids and biopolymers [1, 2]. However, there does not
appear to be one single mechanism responsible for improved recovery performance, rather
it is attributed to the multiple mechanisms operating synergistically.

Capillary pressure is the most basic rock-fluid characteristic of two-phase drainage
flows and can be defined as in eq. (1):

2 cos
ow

ow ow
cP

r

σ Θ
= (1)

where:
σ�� – oil/water interfacial tension [mN/m],
Θ��– contact angle [o],

r – pore radius [μm].
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Capillary pressure by itself does not cause flow – it is the pressure gradients within
the phase that do this. However, capillary pressure can set up pressure gradients that will
cause flow [10].

Products of anaerobic fermentation which occurs in reservoir during MEOR treatment
may affect capillary pressure by:
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Wettability is a major factor controlling residual oil saturation, and thus, it is essential
to characterize reservoir wettability. Reservoir rock wettability can be altered by contact
with absorbable crude oil components as well as products of microbial metabolism, which
can lead to heterogeneous forms of wettability (fractional or mixed wettability). A fraction-
al-wet system is where a portion of the reservoir rock is strongly oil-wet, while the rest is
strongly water-wet. Non uniform wettability can deflect the capillary pressure curve such
that it no longer represents the true pore-size distribution and can have a dramatic effect on
residual oil entrapment [10].

Oil recovery may be improved also by modifying the fluid flow through the reservoir
by shifting fluid flow from the high permeability zones (preferential paths) to the moderate
or low permeability zones thus increasing the sweep efficiency by forcing the injected water
to pass through previously by-passed oil zones of the reservoir. The changes in flow pattern
can be achieved by bio-clogging caused by an increase in biopolymers, biomass, microbial
cells and precipitation of nutrient compounds in the pore space [3, 5, 11].

In addition, some of the fermentation processes are exothermic and may affect sweep
efficiency especially in the case of shallow reservoirs.

All above described processes can occur synergistically, making MEOR extremely
efficient technology. The great advantage of this technology is that once injected into
the bed properly selected microorganisms are effective for a relatively long time, i.e. from
six to eighteen months, and even longer.
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 by microbial system and changes of viscosity and interfacial
tension (IFT) were determined.

All flood tests were carried out in downhole simulated conditions on advanced lab stand
TEMCO Inc. (now Core Lab, USA) intended for relative permeability measurements [6].

All saturation was carried out at the same rate equal 0.5 cm3/min.

The complete procedure of the coreflood tests includes the following steps:
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Seven plugs were used in experiments. For six plugs complete procedure was im-
plemented. One plug labeled “1-C” was treated as control what means these cores have
not been saturated by microbial system. Results of performed tests are presented in Table 1
and 2.
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 Injector  Producer Producer  Producer  

Well Pl-311 Pl-41 Pl-52 Pl-159 

Temperature [oC] 24 23 24 24 

Pressure [MPa] X 0.13 0.1 0.6 

Oil production  [t/d] X 4.4 2.3 1.8 

Water injection/production [t/d] 3 0.4 0.05 0.2 

Thickness of pay zone [m] 6.6 3.5 8.5 6 
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Well 
Viscosity 

Pre-MEOR 
Viscosity 

Post-MEOR 

Density 
Pre-MEOR 

[oAPI] 

Density 
Post-MEOR 

[oAPI] 

Pl-52 14.74 9.52 32.5 36.0 

Pl-159 14.96 9.79 32.5 35.9 
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