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ABSTRACT

Provided is a crude oil dispersion stabilizer containing a vinyl
alcohol-based polymer, wherein a degree of saponification of the vinyl
alcohol-based polymer is greater than 70 mol% and 82 mol% or less, and the
total content of carboxyl groups and lactone rings is 0.02 to 1 mol% relative to all
structural units of the vinyl alcohol-based polymer. According to this, there is
provided a crude oil dispersion stabilizer capable of dispersing or emulsifying a
highly viscous crude oil, thereby reducing the viscosity and allowing the resulting

crude oil dispersion liquid or emulsion to be present stably for a long time.
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SPECIFICATION

CRUDE OIL DISPERSION STABILIZER CONTAINING VINYL-ALCOHOL-
BASED POLYMER

TECHNICAL FIELD
[0001]
The present invention relates to a crude oil dispersion stabilizer

containing a vinyl alcohol-based polymer.

BACKGROUND ART
[0002]

Crude oil typified by heavy oil is unconventional oil which is higher in
viscosity than conventional oil and is expected to contribute to relieve the
problem of exhaustion of petroleum because of its rich reserve. However,
since heavy oil is high in viscosity and poor in fluidity, there is a problem that its
efficient recovery from an oil layer and its pipeline transportation are difficult.
[0003]

As a method to improve the fluidity of such heavy oil and recover and
transport it, there is disclosed a technology to reduce the viscosity by
emulsifying a heavy oil in an aqueous solution using a polyvinyl alcohol (PVA)
as a dispersing and emulsifying agent (Patent Document 1, 2). Patent
Document 1 and Patent Document 2 each teach that the methods disclosed
therein can effectively emulsify heavy oils having an API specific gravity of 30°

or less as well as extra heavy oils and bitumens which are extremely high in
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viscosity and have an API specific gravity of 10° or less, thereby successfully
reducing their viscosity. In addition, Patent Document 3 discloses that a fuel
composition prepared by adding a polyvinyl alcohol having a specific degree of
saponification and a specific absorbance to a mixture containing a solvent and a
liquid hydrocarbon such as heavy oil can be stored for a long time even at low
temperatures and has a moderate fluidity. However, according to the
investigation carried out by the present inventors, emulsions or fuel
compositions obtained by those methods are problematic in that a phenomenon
that the viscosity increases in a short time, or precipitates are formed, or
particles aggregate and become large, or an oil separates is often observed,

and they are poor in stability.

PRIOR ART DOCUMENTS

PATENT DOCUMENTS

[0004]
Patent document 1: WO 2005/040669 A1
Patent document 2: WO 2011/023990 A1
Patent document 3: JP 59-56494 A

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0005]
The present invention was devised in order to solve the above-
described problems and aims to provide a crude oil dispersion stabilizer

capable of dispersing or emulsifying a highly viscous crude oil to reduce its
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viscosity and allowing the resulting crude oil dispersion liquid or emulsion to be

present stably for a long time.

MEANS FOR SOLVING THE PROBLEMS
5 [0006]

The present inventors studied earnestly in order to attain the above-
mentioned object, and as a result, have accomplished the present invention by
finding that a highly viscous crude ocil can be emulsified and the state of the
emulsion can be allowed to be present stably for a long time by use of a crude

10  oil dispersion stabilizer containing a vinyl alcohol-based polymer having a
degree of saponification greater than 70 mol% and 82 mol% or less, and
wherein the total content of carboxyl groups and lactone rings is 0.02 to 1 mol%
relative to all structural units of the vinyl alcohol-based polymer.

[0007]

15 The above-mentioned problems can be solved by providing a crude oil
dispersion stabilizer containing a vinyl alcohol-based polymer, wherein a degree
of saponification of the vinyl alcohol-based polymer is greater than 70 mol% and
82 mol% or less, and the total content of carboxyl groups and lactone rings is
0.02 to 1 mol% relative to all structural units of the vinyl alcohol-based polymer.

20 [0008]

It is preferred that a viscosity-average degree of polymerization of the
vinyl alcohol-based polymer is 100 to 4000, and it is preferred that the crude oil
dispersion stabilizer is used for a crude oil having an APl specific gravity of 30°

or less.
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[0009]

The above-mentioned problem can be solved by providing a crude oil
treatment agent containing the above-mentioned crude oil dispersion stabilizer
and water, wherein the crude oil treatment agent contains 0.05 to 40 parts by

5 mass of the crude oil dispersion stabilizer relative to 100 parts by mass of the
entire amount of the crude oil treatment agent.
[0010]
Moreover, the above-mentioned problems can be solved by providing a
crude oil dispersion liquid containing the above-mentioned crude oil treatment
10 agent and a crude oil, wherein the crude oil dispersion liquid contains 3 to 50
parts by mass of the crude oil treatment agent, 0.001 to 1 part by mass of the
vinyl alcohol-based polymer, and 50 to 97 parts by mass of the crude oil,
relative to 100 parts by mass of the entire amount of the crude oil dispersion
liquid.
15
EFFECTS OF THE INVENTION
[0011]

By use of the crude oil dispersion stabilizer of the present invention, it is

possible to disperse or emulsify a highly viscous crude oil and thereby reduce
20 the viscosity thereof, and to allow the resulting crude oil dispersion liquid or

emulsion to be present stably for a long time.

Date regue/Date received 2023-03-29



10

15

20

25

BEST MODE FOR CARRYING OUT THE INVENTION
[0012]

The crude oil dispersion stabilizer of the present invention is
characterized by containing a vinyl alcohol-based polymer having a degree of
saponification greater than 70 mol% and 82 mol% or less, wherein the total
content of carboxyl groups and lactone rings is 0.02 to 1 mol% relative to all
structural units of the vinyl alcohol-based polymer. It has been revealed that
by use of the crude oil dispersion stabilizer of the present invention, a crude oil
dispersion liquid or emulsion with a low viscosity can be afforded by dispersing
or emulsifying a highly viscous crude oil. The crude oil dispersion liquid or
emulsion thus obtained does not increase in viscosity in a short time and is
excellent in stability. As shown by the result of the comparison of examples
with comparative examples disclosed below, the dispersion stability of a crude
oil decreased in comparative examples in which the degree of saponification
and the total content of carboxyl groups and lactone rings were out of the above
ranges, whereas the dispersion stability of a crude oil was excellent in
Examples 1 to 8 containing a vinyl alcohol-based polymer having a degree of
saponification greater than 70 mol% and 82 mol% or less, and wherein the total
content of carboxyl groups and lactone rings is 0.02 to 1 mol% relative to all
structural units of the vinyl alcohol-based polymer. Thus, it becomes possible
to efficiently recover a crude oil from an oil layer. Moreover, it also becomes
possible to transport through a pipeline.

[0013]
The crude oil as used in the present invention includes heavy oil,

bitumen (oil sand), tar and pitch. It is possible to disperse or emulsify a highly
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viscous crude oil with the crude oil dispersion stabilizer of the present invention.
It is preferred that the crude oil be a crude oil having an API specific gravity of
30° orless. Thatis, a crude oil dispersion stabilizer to be used for a crude oil
having an API specific gravity of 30° or less is a preferred embodiment of the
present invention.

[0014]

The vinyl alcohol-based polymer used in the present invention is
characterized in that the degree of saponification thereof is greater than 70
mol% and 82 mol% orless. This makes it possible to obtain a crude oil
dispersion stabilizer of the present invention excellent in crude oil dispersion
stability. When the degree of saponification is 70 mol% or less, there is a
possibility that the viscosity of a resulting crude oil dispersion liquid will increase
in a short time or a resulting crude oil dispersion liquid will separate in a short
time. The degree of saponification is preferably 71 mol% or more, and more
preferably 72 mol% or more. On the other hand, when the degree of
saponification is greater than 82 mol%, there is a possibility that it will become
difficult to disperse a crude oil and there is also a possibility that the crude oil
dispersion liquid will separate in a short time. Preferably, the degree of
saponification is 81 mol% or less. The degree of saponification can be
measured in accordance with JIS K6726 (1994).

[0015]

The viscosity-average degree of polymerization (hereinafter sometimes
referred to simply as degree of polymerization) of the vinyl alcohol-based
polymer used in the present invention is not particularly limited and is preferably

100 t0 4000. From the viewpoint of improvement in dispersion stability, the
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viscosity-average degree of polymerization is preferably 150 or more, and more
preferably 200 or more. On the other hand, when the viscosity-average
degree of polymerization is greater than 4000, there is a possibility that the
productivity of a vinyl alcohol-based polymer will decrease. The viscosity-
average degree of polymerization is more preferably 3500 or less, even more
preferably 3000 or less, and particularly preferably 2500 or less. The viscosity-
average degree of polymerization of a vinyl alcohol-based polymer is a value
measured in accordance with JIS K6726 (1994). Specifically, a vinyl alcohol-
based polymer is re-saponified to a degree of saponification of 99.5 mol% or
more and purified, and then the viscosity-average degree of polymerization
thereof can be calculated using the following formula from the intrinsic viscosity
[n] (/g) thereof measured in water at 30°C.

P = ([n] x 10000/8.29)(1/0-62)
[0016]

The vinyl alcohol-based polymer used in the present invention is
characterized in that the total content of carboxyl groups and lactone rings is
0.02 to 1 mol% relative to all structural units of the vinyl alcohol-based polymer.
This makes it possible to obtain a crude oil dispersion stabilizer of the present
invention excellent in crude oil dispersion stability. When the total content is
less than 0.02 mol%, there is a possibility that it will become difficult to disperse
a crude oil and there is also a possibility that the crude oil dispersion liquid will
separate in a short time. The total content is preferably 0.03 mol% or more,
and more preferably 0.04 mol% or more. On the other hand, when the total
content is more than 1 mol%, there is a possibility that the crude oil dispersion

liguid will separate in a shorttime. The total content is preferably 0.8 mol% or
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less, more preferably 0.6 mol% or less, and even more preferably 0.4 mol% or
less.
[0017]

The method for producing the vinyl alcohol-based polymer used in the
present invention is not particularly limited, and examples thereof include: (1) a
method of saponifying a vinyl ester-based polymer obtained by copolymerizing
a vinyl ester-based monomer with a monomer having a capability of generating
a carboxyl group and a lactone ring; (2) a method in which a vinyl ester-based
monomer is polymerized in the presence of a thiol compound having a carboxyl
group such as mercaptoacetic acid and 3-mercaptopropionic acid and then the
product is saponified; (3) a method in which in polymerization of a vinyl ester-
based monomer, a chain transfer reaction to alkyl groups of the vinyl ester-
based monomer and a vinyl ester-based polymer is taken place to obtain a
highly branched vinyl ester-based polymer, which is then saponified; (4) a
method in which a copolymer of a monomer having an epoxy group with a vinyl
ester-based monomer is reacted with a thiol compound having a carboxyl
group, followed by saponification; and (5) a method using an acetalization
reaction of a vinyl alcohol-based polymer with an aldehyde having a carboxyl
group (see JP 2000-309607 A, etc.). Especially, the production method of (1)
above is preferably adopted from the viewpoint of being able to easily adjust the
amount of carboxyl groups and lactone rings to be introduced.

[0018]

Examples of the vinyl ester-based monomer include vinyl acetate, vinyl

formate, vinyl propionate, vinyl caprylate, and vinyl versatate; of these, vinyl

acetate is preferred from an industrial point of view.
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[0019]

Examples of the above-mentioned monomer having a capability of
generating a carboxyl group and a lactone ring include unsaturated dicarboxylic
acids such as itaconic acid, maleic acid and fumaric acid, and salts, anhydrides
or esters thereof; acrylic acid and salts thereof; acrylic acid esters such as
methyl acrylate, ethyl acrylate, n-propyl acrylate, i-propyl acrylate, n-butyl
acrylate, i-butyl acrylate, t-butyl acrylate, 2-ethylhexyl acrylate, dodecyl acrylate
and octadecyl acrylate; methacrylic acid and salts thereof, methacrylic acid
esters such as methyl methacrylate, ethyl methacrylate, n-propyl methacrylate,
i-propyl methacrylate, n-butyl methacrylate, i-butyl methacrylate, t-butyl
methacrylate, 2-ethylhexyl methacrylate, dodecyl methacrylate and octadecyl
methacrylate; acrylamide derivatives such as acrylamide, N-methylacrylamide,
N-ethylacrylamide, N,N-dimethylacrylamide, diacetone acrylamide,
acrylamidopropanesulfonic acid and salts thereof,
acrylamidopropyldimethylamine and salts or quaternary salts thereof, N-
methylolacrylamide and derivatives thereof; and methacrylamide derivatives
such as methacrylamide, N-methylmethacrylamide, N-ethylmethacrylamide,
methacrylamidopropanesulfonic acid and salts thereof,
methacrylamidopropyldimethylamine and salts or quatermnary salts thereof, N-
methyloimethacrylamide and derivatives thereof. Especially, an unsaturated
dicarboxylic acid, such as itaconic acid, maleic acid and fumaric acid, and a
salt, an anhydride or an ester thereof are preferably used.

[0020]
In the polymerization of a vinyl ester-based monomer, the vinyl ester-

based monomer may be copolymerized with an additional monomer other than
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the above-mentioned monomer having a capability of generating a carboxyl
group and a lactone ring as long as not affecting the spirit of the present
invention. Examples of the additional monomers that can be used include
alpha-olefins such as ethylene, propylene, n-butene, isobutylene and 1-hexene;
vinyl ethers such as methyl vinyl ether, ethyl vinyl ether, n-propyl vinyl ether, i-
propyl vinyl ether, n-butyl vinyl ether, i-butyl vinyl ether, t-butyl vinyl ether,
dodecyl vinyl ether and stearyl vinyl ether; nitriles such as acrylonitrile and
methacrylonitrile; vinyl halides such as vinyl chloride and vinyl fluoride;
vinylidene halides such as vinylidene chloride and vinylidene fluoride; allyl
compounds such as allyl acetate and allyl chloride; vinylsilyl compounds such
as vinyltrimethoxysilane; oxyalkylene group-containing monomers such as
polyoxyethylene (meth)acrylate, polyoxypropylene (meth)acrylate,
polyoxyethylene (meth)acrylamide, polyoxypropylene (meth)acrylamide,
polyoxyethylene (1-(meth)acrylamide-1,1-dimethylpropyl) ester, polyoxyethylene
(meth)allyl ether, polyoxypropylene (meth)allyl ether, polyoxyethylene vinyl ether
and polyoxypropylene vinyl ether; and isopropenyl acetate.

[0021]

The total content of carboxyl groups and lactone rings of the above-
mentioned vinyl alcohol-based polymer can be determined, for example, from
peaks of proton NMR. A vinyl alcohol-based polymer for analysis is prepared
by fully saponifying a vinyl alcohol-based polymer to a degree of saponification
of 99.95 mol% or more, then fully performing methanol washing, and
subsequently drying under reduced pressure at 90°C for two days. In the case
of (1) above, a vinyl alcohol-based polymer prepared for analysis is dissolved in

DMSO-Ds and then measurement is performed at 60°C using proton NMR.

10
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The content is calculated by a conventional method using a peak (2.0 ppm)
derived from a main chain methine for monomers of acrylic acid, acrylic esters,
acrylamide, and acrylamide derivatives, or using a peak (0.6 to 1.1 ppm)
derived from a methyl group attached directly to a main chain for monomers of
5 methacrylic acid, methacrylic esters, methacrylamide, and methacrylamide

derivatives. The content of the monomer having a carboxyl group derived from
fumaric acid, maleic acid, itaconic acid, maleic anhydride, itaconic anhydride or
the like is measured by dissolving the vinyl alcohol-based polymer prepared for
analysis in DMSO-De, then adding several drops of trifluoroacetic acid, and then

10  performing measurement at 60°C using proton NMR. In the quantitative
determination, the content is calculated by a conventional method using a
methine peak of a lactone ring attributed to 4.6 to 5.2 ppm. In the cases of (2)
and (4), the content was calculated using the peak (2.8 ppm) derived from
methylene attached to a sulfur atom. In the case of (3), the vinyl alcohol-based

15  polymer prepared for analysis is dissolved in methanol-D4/D20 = 2/8 and then
measurement is performed at 80°C using proton NMR. The peaks derived
from methylene of a terminal carboxyl group or an alkali metal salt thereof are
attributed to 2.2 ppm (integral value A) and 2.3 ppm (integral value B), the peak
derived from methylene of a terminal lactone ring is attributed to 2.6 ppm

20 (integral value C), and the peak derived from methine of a vinyl alcohol unit is
attributed to 3.5 to 4.15 ppm (integral value D), and then the content of carboxyl
groups and lactone rings is calculated by the formula given below. Herein, A
represents the amount of modification (mol%) and specifically represents the

content of an additional monomer other than monomers having a capability to

1"
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generate a carboxyl group and a lactone ring described above when
copolymerizing the vinyl ester-based monomer with the additional monomer.
Content of carboxyl groups and lactone rings (mol%)
=50 x (A+ B + C) x (100 - A)/(100 x D)

5 [0022]

In the case of (5) above, the vinyl alcohol-based polymer prepared for
analysis is dissolved in DMSO-Des and then measurement is performed at 60°C
using proton NMR. The content is calculated by a conventional method using
peaks at 4.8 to 5.2 ppm derived from methine of an acetal moiety.

10 [0023]

In the present invention, a vinyl alcohol-based polymer with a large
content of 1,2-glycol linkages produced by polymerizing a vinyl ester-based
monomer under a temperature condition higher than usual can also be used.
In this case, the content of 1,2-glycol linkages is preferably 1.9 mol% or more,

15 more preferably 2.0 mol% or more, and even more preferably 2.1 mol% or
more.
[0024]

As the saponification reaction of the vinyl ester-based polymer, there

can be applied an alcoholysis or hydrolysis reaction using a conventionally

20 known basic catalyst such as sodium hydroxide, potassium hydroxide, and
sodium methoxide, or an acidic catalyst such as p-toluenesulfonic acid.
Examples of the solvent to be used for the saponification reaction include
alcohols such as methanol and ethanol; esters such as methyl acetate and ethyl
acetate; ketones such as acetone and methyl ethyl ketone; and aromatic

25 hydrocarbons such as benzene and toluene; these may be used singly or two or

12

Date regue/Date received 2023-03-29



more of them may be used in combination. In particular, it is convenient and
therefore preferable to perform the saponification reaction in the presence of
sodium hydroxide, which is a basic catalyst, using methanol or a mixed solution
of methanol with methyl acetate as a solvent.

5 [0025]

The crude oil dispersion stabilizer of the present invention may be
added directly to a crude oil, but it is preferably used as a crude oil treatment
agent prepared by mixing it with water. In this embodiment, it is preferred that
the crude oil dispersion stabilizer be contained 0.05 to 40 parts by mass relative

10  to 100 parts by mass of the entire amount of the crude oil treatment agent.
From the viewpoint of further improving the dispersion stability of a crude oil, the
lower limit of the amount of the crude oil dispersion stabilizer is more preferably
0.1 parts by mass or more. The upper limit of the amount of the crude oil
dispersion stabilizer is more preferably 30 parts by mass or less, and even more

15  preferably 20 parts by mass or less. In the present invention, a crude oil
treatment agent containing 0.05 to 40 parts by mass of the crude oil dispersion
stabilizer and 60 to 99.95 parts by mass of water, relative to 100 parts by mass
of the entire amount of the crude oil treatment agent is a preferred embodiment.
From the viewpoint of further improving the dispersion stability of a crude oil, a

20 crude oil treatment agent containing 0.1 to 30 parts by mass of the crude oil
dispersion stabilizer and 70 to 99.9 parts by mass of water is a more preferred
embodiment, and a crude oil treatment agent containing 0.1 to 20 parts by mass
of the crude oil dispersion stabilizer and 80 to 99.9 parts by mass of water is an

even more preferred embodiment.

13
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[0026]

The above-mentioned crude oil treatment agent is preferably an
aqueous solution containing the crude oil dispersion stabilizer. As long as the
effect of the present invention is not disturbed, a solvent other than water, such

5 as an alcohol, may be contained in the above-mentioned crude oil treatment
agent, and a stabilizer, a surfactant, and the like, which are usually used may
also be contained.

[0027]
In the present invention, the method of dispersing or emulsifying a
10  crude oil using the crude oil treatment agent is not particularly limited. A
method of mixing the above-mentioned crude oil treatment agent and a crude
oil as a pretreatment for pipeline transportation is a preferred embodiment, and
a method of pouring the above-mentioned crude oil treatment agent into an oil
layer, thereby obtaining a dispersed or emulsified crude oil dispersion liquid is
15 also a preferred embodiment. A method of modifying a crude oil using the
crude oil treatment agent is also a preferred embodiment.
[0028]

In the present invention, the blending ratio in dispersing or emulsifying a

crude oil using the crude oil treatment agent is not particularly limited, and the
20 mass ratio (crude oil treatment agent/crude oil) of the crude oil treatment agent

to the crude oil is preferably 3/97 to 50/50. From the viewpoint of further

improving the dispersion stability of the crude oil, the above-mentioned mass

ratio is more preferably 5/95 to 40/60.

14
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[0029]

Moreover, preferred embodiments of the present invention include a
crude oil dispersion liquid containing the above-mentioned crude oil treatment
agent, wherein the crude oil dispersion liquid contains 3 to 50 parts by mass of

5 the crude oil treatment agent, 0.001 to 1 part by mass of the vinyl alcohol-based
polymer, and 50 to 97 parts by mass of the crude ail, relative to 100 parts by
mass of the entire amount of the crude oil dispersion liquid. From the
viewpoint of further improving the dispersion stability of the crude oil, the
content of the crude oil treatment agent is preferably 5 to 40 parts by mass and

10  the content of the crude oil is preferably 60 to 95 parts by mass, relative to 100
parts by mass of the entire amount of the crude oil dispersion liquid. From the
viewpoint of further improving the dispersion stability of the crude oil, the
content of the vinyl alcohol-based polymer is preferably 0.05 to 0.8 parts by
mass. The thus-obtained crude oil dispersion liquid is suitably used as an

15 energy source.

EXAMPLES
[0030]
The present invention is described more concretely with reference to
20 examples and comparative examples, but the invention is not limited to the
examples. In the following examples and comparative examples, "part" and

"%" are on mass basis unless otherwise stated.

15
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[0031]
[Synthesis of PVA]
<PVA-1>
1) To a reactor equipped with a stirrer, a reflux condenser, an argon
5 introduction tube, a comonomer supply port, and a supply port for a

polymerization initiator were charged 4500 parts by mass of vinyl acetate, 0.18
parts by mass of itaconic acid (I1A) as a comonomer, and 7036 parts by mass of
methanol, and the inside of the system were flushed with argon for 30 minutes
while bubbling argon. Aside from this, a methanol solution of itaconic acid

10  (concentration: 5% by mass) was prepared as a successive addition solution
(hereinafter referred to as delay solution) of a comonomer, and argon was
bubbled for 30 minutes. Warming of the reactor was started, 5 parts by mass
of 2,2"-azobisisobutyronitrile (AIBN) was added and polymerization was thereby
initiated at the time when the internal temperature reached 60°C. During the

15 progress of the polymerization reaction, the monomer composition (the molar
ratio of vinyl acetate to itaconic acid) in the polymerization solution was kept
constant by dropping the prepared delay solution in the system. After
continuing the polymerization at 60°C for 4.7 hours, the polymerization was
terminated by cooling. The polymerization ratio at termination of the

20 polymerization was 60%. Then, the unreacted monomer was removed at 30°C
under a reduced pressure while sometimes adding methanol, and thus a
methanol solution of a polyvinyl acetate (concentration: 55.6%) into which

itaconic acid had been introduced was obtained.

16
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[0032]
(2) To 540 parts by mass of the methanol solution of a polyvinyl acetate into
which itaconic acid had been introduced, obtained in the above (1), were added
201 parts by mass of methanol and 3.75 parts by mass of ion-exchanged water
5 (the solution contained 300 parts by mass of the polyvinyl acetate into which

itaconic acid had been introduced), and then a methanol solution of sodium
hydroxide (concentration: 12.8%) was further added and saponification was
performed at 40°C (in the saponification solution, the concentration of the
polyvinyl acetate into which itaconic acid had been introduced was 40%, the

10  water content was 0.5% by mass, and the molar ratio of sodium hydroxide to
the vinyl acetate units in the polyvinyl acetate into which itaconic acid had been
introduced was 0.005). Because a gellated material was formed about 25
minutes after the addition of the methanol solution of sodium hydroxide, the
gellated material was pulverized with a pulverizer, and then the saponification

15 was allowed to further progress by leaving the system at rest at 40°C for 35
minutes. Methyl acetate was added thereto for neutralizing the remaining
alkali, and then Soxhlet washing was performed for 16 hours using methanol,
followed by drying at 40°C for 12 hours in a vacuum dryer, and thus itaconic
acid-modified PVA (PVA-1) was obtained. Table 1 shows: the polymerization

20 conditions; the saponification conditions; the total content of carboxyl groups
and lactone rings determined by 'TH-NMR; the content of vinyl alcohol units (the
degree of saponification) and the viscosity-average degree of polymerization,

measured in accordance with JIS K6726 (1994).

17
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[0033]
<PVA-2 to PVA-9>

PVA-2 to PVA-9 were prepared in the same manner as for PVA-1
except that polymerization conditions (the charged amounts of vinyl acetate,

5 methanol, AIBN, and itaconic acid) and saponification conditions (the
concentration of polyvinyl acetate and the molar ratio of sodium hydroxide to
vinyl acetate units) were changed as shown in Table 1. Table 1 shows: the
polymerization conditions; the saponification conditions; the total content of
carboxyl groups and lactone rings determined by '"H-NMR; the content of vinyl

10  alcohol units (the degree of saponification) and the viscosity-average degree of
polymerization, measured in accordance with JIS K6726 (1994).
[0034]
[Example 1]
To a glass screw tube were added 6 parts by mass of a 0.5% by mass
15 aqueous solution of PVA-1 and 14 parts by mass of a heavy oil (viscosity at
35°C: 580 mPa-s, API specific gravity: 11.6), which were then stirred at 1500
rpm for 15 minutes using a magnetic stirrer, and thus a crude oil dispersion
liquid was prepared. The viscosity (A) of the crude oil dispersion liquid just
after the preparation and the viscosity (B) of the crude oil dispersion liquid after
20 alapse of 6 hours at 35°C were measured at 35°C using a B-type viscosity
meter. The results obtained are shown in Table 2. As an index of dispersion

liquid stability, the value of (B/A) is shown in Table 2.

18
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[0035]
[Examples 2 to 8]

Crude oil dispersion liquids were prepared and evaluated in the same
manner as Example 1 except that the type of PVA, the concentration of PVA,
the type of crude oil, and the dispersion liquid composition were changed as
shown in Table 2. The bitumen used in Examples 7 and 8 is a product
produced in Canada (viscosity at 35°C: 66100 mPa-s, API specific gravity: 7.6).
The results obtained are shown in Table 2.

[0036]
[Comparative Example 1]

A crude oil dispersion liquid was prepared and evaluated in the same
manner as Example 1 except for using PVA-6 instead of PVA-1 used in
Example 1. The results obtained are shown in Table 2.

[0037]
[Comparative Example 2]

A crude oil dispersion liquid was prepared and evaluated in the same
manner as Comparative Example 1 except for using bitumen instead of the
heavy oil used in Comparative Example 1. Precipitates were immediately
formed in the resulting crude oil dispersion liquid, and therefore the viscosity
could not be measured. The results obtained are shown in Table 2.

[0038]
[Comparative Examples 3 to 5]

Crude oil dispersion liquids were prepared and evaluated in the same
manner as Example 1 except that the type of PVA was changed as shown in

Table 2. The results obtained are shown in Table 2.
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[0041]

As seen from the above results, the viscosity of a crude oil dispersion
liquid increased after a lapse of 6 hours in Comparative Example 1 (heavy oil) in
which the degree of saponification was over the upper limit, and likewise,

5 precipitates were formed in a crude oil dispersion liquid and the viscosity could
not be measured in Comparative Example 2 (bitumen). In Comparative
Example 3 (heavy oil) in which the total content of carboxyl groups and lactone
rings was less than the lower limit, Comparative Example 4 (heavy oil) in which
the total content of carboxyl groups and lactone rings exceeded the upper limit,

10 and Comparative Example 5 (heavy oil) in which the degree of saponification
was lower than the lower limit, the viscosities of the crude oil dispersion liquids
increased after a lapse of 6 hours. In contrast, the dispersion stability of a
crude oil was excellent in Examples 1 to 8 containing a vinyl alcohol-based
polymer having a degree of saponification greater than 70 mol% and 82 mol%

15 or less, and wherein the total content of carboxyl groups and lactone rings is
0.02 to 1 mol% relative to all structural units of the vinyl alcohol-based polymer.
Thus, it is shown to be possible to efficiently recover a crude oil from an oil

layer. Moreover, it is also shown to be possible to transport through a pipeline.
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CLAIMS
1. A crude oil dispersion stabilizer comprising a vinyl alcohol-based
polymer, wherein the degree of saponification of the vinyl alcohol-based
polymer is greater than 70 mol% and 82 mol% or less, and the total content of
5 carboxyl groups and lactone rings is 0.02 to 1 mol% relative to all structural

units of the vinyl alcohol-based polymer.
2. The crude oil dispersion stabilizer according to claim 1, wherein the
viscosity-average degree of polymerization of the vinyl alcohol-based polymer is
100 to 4000.

10 3. The crude oil dispersion stabilizer according to claim 1 or 2 that is to be
used for a crude oil having an API specific gravity of 30° or less.
4. A crude oil treatment agent comprising the crude oil dispersion stabilizer
according to any one of claims 1 to 3 and water, wherein the crude oil treatment
agent contains 0.05 10 40 parts by mass of the crude oil dispersion stabilizer

15  relative to 100 parts by mass of the entire amount of the crude oil treatment
agent.
5. A crude oil dispersion liquid comprising the crude oil treatment agent
according to claim 4 and a crude oil, wherein the crude oil dispersion liquid
contains 3 to 50 parts by mass of the crude oil treatment agent, 0.001 to 1 part

20 by mass of the vinyl alcohol-based polymer, and 50 to 97 parts by mass of the
crude oil, relative to 100 parts by mass of the entire amount of the crude oil

dispersion liquid.
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