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With the rising of energy demand and the dwindling of
conventional oil and gas resources, the unconventional oil
and gas resources are getting more and more attention, and
has become the main contribution of global oil and gas
production growth over the past five years. Compared with
the North American marine tight oil, China Continental
tight with strong heterogeneity and
distribution characteristics of poor stability, and has a
complex of the enrichment process, existing state and flow
rules. Compared with the conventional reservoir, because
of tight oil reservoir is poor and difficult to evaluate, the
traditional analytical methods meet great challenge. At
present, scholars have carried out a lot of research work to
fine characterization of the space of tight reservoir micro
pore throat system, But the study on reservoir properties of
micro nano surface pore throat — wettability which has
important significance in dense oil enrichment, occurrence
and flow in the research of the mechanism is rare.

Before the crude oil into the reservoir, the main
hydrophilic minerals in reservoir (quartz, feldspar, calcite
and dolomite) after water films from forming on the surface
is hydrophilic and the capillary force showed resistance in
the process of crude oil into the reservoir. In the tight oil
filling process, the most important resistance is the
capillary force. In the process of capillary force calculation
(Pc=20cosd/r), the interfacial tension ¢ changes with the
temperature and pressure, and the radius changes with the
pore throat size, and the wetting angle usually constant.
However, due to the impact of the droplet contacting solid
wall curvature, the smaller the radius of pore throat, the
stronger the force of the solid wall facing the liquid
intermolecular.

In order to investigate the influence of pore size on the
wettability angle of “oil-water -rock”, this study we
selected five quartz tube of diameter size, the tube diameter
were 30 um, 25 pm, 20 um, 15 pm, 10 pm. The standard
compounds of oil including 1,3 — dimethylcycl- ohexane,

oil reservoir

* Corresponding author. E-mail: seal999101(@sina.com

166

cyclohexane, toluene, n-dodecane, n-octane, and the water
using deionized distilled water. First, burned the surface
coating of the quartz tube to ensure the light transmittance
under a microscope, and then, using tweezers which
verticaled quartz tube and break it into small pieces 1 cm
long. Then extracting 0.1 ml of water or oil standard
compounds with 1 ml syringe, with tweezers clip 1 cm
quartz tube and dipped one end into the liquid, the liquid
will automatically fill the quartz tube because of the quartz
tube hatred gas and lyophile. Then, put the quartz tube
pulled out from the liquid, standing 1 min, sealed the two
section of quartz tube with 502 adhesive to prevent fluid
flow within the tube (or wetting angle measured out is
advancing angle). Finally, put the dealed quartz tube under
a microscope the observation, first placed quartz tube
vertically with x4 times objective, followed by x10 times,
50 times and 100 times objective (10 times for the eyepiece
lens) to observe the contact angle of "liquid - gas - quartz".
And imaging on the computer by high-speed cameras
(CCD), save the photo about wetting angle measurement.
Followed by %20 times, x50 times and %100 times lens
(eyepiece for x10 times) observed contact angle of the
liquid - gas - quartz, and through high speed camera (CCD)
imaging on the computer, save measuring wetting angle of
photo (Fig. 1).

The contact angle experiments about
dimethylcyclohexane and cyclohexane, toluene,
dodecane, n-octane and water respectively with air in the
five aperture scale quartz tube has been completed.
Preliminary  studies  have  found  that 1,3-
dimethylcyclohexane with air in a quartz tube, the wetting
angle changes from 25.6° to 3.2° and the wetting angle has a
large range. The wetting angle variation about other five
reagents and air in the quartz tube showing the same rules
of the smaller aperture is smaller contact angle.

1,3-

n-

References
Barber, A.H., Cohen, S.R., and Wagner, H.D., 2005. External and
internal wetting of carbon nanotubes with organic liquids.



ACTA GEOLOGICA SINICA (English Edition) ~ Vol. 89 Supp.  June 2015

D=30pm D=20pm D=15um D=10pm
g < > >
cco "
Microscope
Computer processing
AAA
;g Test Uni
AAA
6=25.6° 6=12.7° 6=11.9° 6=8.1° 6=3.2°
iﬁ“gh‘ 3
l

Fig. 1. The schematic of measuring device about wetting Fig. 2. The measurements results of 1,3-dimethylcyclohexane -

. air wetting angle in different diameter of quartz tube under 1000
angle in quartz tube. . . .
times magnification.

30 ¢ v = 0.0696x!#51 25 ¢
o y

2 -
1 3-dimethyleyelohexane i N A Toluene v =0.1143x1 5403 0 ¥  N-dodecane ¥ = 0.1401x4%
: R2=0.9482 X Water " Ricpo0ge D O N-octane R®=0.982
N ©  Cyclohexane [m] s R? = 0.906 e
= Exponentiation(1,3-dimethylcyclohexane) 20 Expcuent{at;on('fcluene) —— Expanenfinan (¥-dodocanc) 5 é
b P ! (C) o )5’ ? = = = Exponentiation (Water) 15 r= - - Exponentiation (N-octane) iz
™ 20 | - - - Exponentiation(Cyclohexane i N o
< LI & < y=agenner L .
& 15 - o % 2 = 2 o L =095
z .- 3 JeTh msossn g0
= _- '8 y=01604x13% = 10 - =
@0 £ Ri=0g672 & - g
£ o T £ = 5
: s g s E
= =z =
0 . . . . . ) 0 . . . 0 . . . . . |
5 10 15 20 25 30 35 5 10 15 20 25 30 35 5 10 15 20 25 30 35
The diameter of fused quartz tube (pm) The diameter of fused quartz tube (pm) The diameter of fused quartz tube (pm)

Fig. 3. The wetting angle measurements results of six kinds of reagents and air in different diameter of quartz tube.
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