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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a recording medium such as an ink jet recording medium.

Description of the Related Art

[0002] In recent years, printing on a recording medium not only with a dye ink in which a water-soluble dye is dissolved,
but also with a pigment ink in which a pigment is dispersed in water has increased. In addition, high-speed recording
with the pigment ink has come to be conducted with the current trend of speeding up of recording. Further, a high ink
absorption volume has also been required for providing a high-definition printed image. In particular, this requirement
is marked in an ink jet recording medium used in recording with an ink jet system.
[0003] It has heretofore been investigated as a method for improving the ink absorbency of an ink jet recording medium
to cause an ink receiving layer in which an inorganic pigment and polyvinyl alcohol (PVA) are used to have a multilayer
structure. Japanese Patent Application Laid-Open No. 2005-138403 discloses a method for improving ink absorbency
by causing an ink receiving layer to have a two-layer structure and making a peak pore size (a pore size giving a peak
in a pore distribution curve) of an upper layer greater than a peak pore size of a lower layer. Japanese Patent Application
Laid-Open No. 2004-167959 discloses a method for improving ink absorbency by causing an ink receiving layer to have
a two-layer structure, forming a lower layer in such a manner that its pore distribution curve has at least one peak between
pore sizes of 0.1 mm or more and 10 mm or less and controlling a peak pore size of an upper layer to 0.06 mm or less.
[0004] DE 32 37 381 A1 discloses an ink jet recording sheet comprising a support and one or more ink receptive layers
disposed thereon, wherein the pore radius distribution curve of the uppermost layer shows at least one peak at 0.2 to
10 mm and that of ink receptive layers as a whole shows at least two peaks, one at 0.2 to 10 mm and the other at 0.05
mm or below.

SUMMARY OF THE INVENTION

[0005] The present inventors have carried out an investigation as to the prior art. As a result, it has been found that
the following problems are involved. The method of Japanese Patent Application Laid-Open No. 2005-138403 can meet
high-speed recording, but may not satisfy all of the performances of colorability, ink absorption volume and resistance
to cracks in some cases. More specifically, when the peak pore size of the upper layer is made small for improving
colorability, it is required to make the peak pore size of the lower layer smaller, and it is required to increase the coating
amount for sufficiently ensuring an ink absorption volume, so that cracks may have occurred in some cases. When the
peak pore size of the lower layer is made somewhat great so as to satisfy the ink absorption volume and resistance to
cracks, the upper layer is required to make its peak pore size greater, so that sufficient colorability may have not been
achieved in some cases. The method of Japanese Patent Application Laid-Open  No. 2004-167959 has the performance
capable of sufficiently satisfying the ink absorption volume and resistance to cracks, but may have not achieved sufficiently
satisfactory performance in high-speed recording in some cases.
[0006] The present invention has been made in view of the foregoing circumstances. It is an object of the present
invention to provide a recording medium that does not cause cracks in its porous ink receiving layer, has high ink
absorbency and higher ink absorption volume capable of meeting high-speed recording with a pigment ink, which has
been an object in recent years, while having excellent colorability in printing with a dye ink.
[0007] According to the present invention, there is provided a recording medium comprising a substrate and at least
two porous ink receiving layers provided on the substrate, wherein of the porous ink receiving layers a lower layer is
arranged in contact with and on the substrate side of an upper layer, which is a layer most distant from the substrate,
wherein a pore distribution curve of the upper layer has one peak and a pore distribution curve of the lower layer has
two peaks, wherein when a pore radius giving the peak in the pore distribution curve of the upper layer is regarded as
R1 and pore radii giving the two peaks in the pore distribution curve of the lower layer are respectively regarded as R2
and R3, where R2 is smaller than R3, R1 is 8 nm or more and 11 nm or less, R2 is 5 nm or more, R2 is  smaller than
R1, a difference between R1 and R2 is 2 nm or more, R3 is not less than R1, and a difference between R3 and R1 is 3
nm or less, and wherein when in the pore distribution curve of the lower layer, a pore volume at the pore radius of R2
is VR2 and a pore volume at the pore radius of R3 is VR3, a proportion of VR2 to VR3 (VR2/VR3) is 0.8 or more and 2.4 or less.
[0008] The peak pore radius of the upper layer of the porous ink receiving layer, which is a layer most distant from
the substrate, of the porous ink receiving layer used in the recording medium according to the present invention, the
two peak pore radii of the lower layer, which is a layer located right under the upper layer, and the peak pore volume of
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the lower layer are controlled, whereby the following effects can be achieved. A recording medium having high ink
absorbency and higher ink absorption volume capable of meeting high-speed recording with a pigment ink while having
excellent colorability in printing with a dye ink can be obtained. Incidentally, the peak pore radius means a pore radius
giving a peak in a pore distribution curve, and the peak pore volume means a pore volume of a peak in the pore distribution
curve (a pore volume in a peak pore size).
[0009] Further features of the present invention will become apparent from the following description of exemplary
embodiments.

DESCRIPTION OF THE EMBODIMENTS

[0010] The recording medium according to the present invention will now be described in detail by preferred embod-
iments.

Recording Medium

[0011] The recording medium according to the present invention has a substrate and at least two porous ink receiving
layers provided on the substrate. Among these at least two porous ink receiving layers, a porous ink receiving layer
nearest to a surface (most distant from the substrate) is called an upper layer, and a porous ink receiving layer second
distant from the substrate is called a lower layer. The lower layer is arranged in contact with the upper layer on the
substrate side of the upper layer. A pore distribution curve of the upper layer has one peak at a pore radius R1, a pore
distribution curve of the lower layer has 2 peaks in total at pore radii R2 and R3, respectively. A smaller pore radius of
the pore radii giving the 2 peaks in the pore distribution curve of the lower layer is referred to as R2, and a greater pore
radius of the pore radii giving the 2 peaks is referred to as R3. In short, R2 is smaller than R3. In this case, in the recording
medium according to the present invention, R1 is 8 nm or more and 11 nm or less. R2 is 5 nm or more, R2 is smaller
than R1, and a difference between R1 and R2 is 2 nm or more. R3 is not less than R1, and a difference between R3
and R1 is 3 nm or less. Incidentally, in the pore  distribution curve of the lower layer, a pore volume at the pore radius
of R2 is called VR2 and a pore volume at the pore radius of R3 is called VR3. In this case, a proportion of VR2 to VR3
(VR2/VR3) in the recording medium according to the present invention is 0.8 or more and 2.4 or less.
[0012] In addition, the recording medium according to the present invention may have a porous ink receiving layer
and an adhesive layer, which are publicly known in the field of recording media such as ink jet recording media, between
the substrate and the lower layer. In addition, any other layer such as a protective layer may be provided on the upper
layer within limits not impeding the effects of the present invention.
[0013] With respect to the ink receiving layers, description will hereinafter be given paying attention to the upper and
lower layers. The respective porous ink receiving layers can be prepared with an inorganic pigment and a binder. At this
time, the inorganic pigment used in the respective porous ink receiving layers is suitably selected, and a ratio of the
inorganic pigment to the binder in each of the porous ink receiving layers is suitably adjusted, whereby the peak pore
radii of the respective layers can be controlled so as to be described above. Specifically, the peak pore radii of the porous
ink receiving layers used in the respective layers are respectively measured in advance as a single layer, and the  layers
whose peak pore radii have been already known are combined as the lower layer and upper layer to form the two porous
ink receiving layers, whereby the peak pore radii can be controlled. In addition, inorganic pigments of different materials
such as alumina hydrate and wet silica are mixed, whereby peaks, i.e., 2 peaks in total, can be given at positions of
different pore radii in a pore distribution curve like the lower layer used in the present invention. Incidentally, even in
materials of the same kind (for, example, alumina hydrate and alumina hydrate), they may be used in combination so
far as they give 2 peaks in a pore distribution curve and can satisfy other requirements of the lower layer. The pore
volume resulting from each peak can be controlled by controlling a ratio between inorganic pigments mixed.
[0014] Effects brought about by specifying the peak pore radii of the upper and lower layers and the proportion between
the peak pore volumes in the lower layer will hereinafter be described.
[0015] Capillary force acts within fine pores of a porous ink receiving layer, and so ink penetrates into the pores. In
the present invention, the smaller peak pore radius R2 of the lower layer in the two porous ink receiving layers is smaller
than the peak pore radius R1 of the upper layer, so that the capillary force of the lower layer becomes greater when the
ink has penetrated from the upper layer, and the ink is easier to penetrate into the  lower layer to increase the ink
absorption rate.
[0016] On the other hand, the pore volume generally depends on the pore radius, and the pore volume becomes
smaller as the pore radius is smaller.
[0017] In the present invention, the pore distribution curve of the lower layer has peaks at 2 different pore radii (R2
and R3), respectively, and the smaller pore radius (R2) of the pore radii giving these peaks is 5 nm or more, and a
difference between the peak pore radius (R1) and R2 is 2 nm or more. The greater pore radius (R3) of the pore radii
giving the 2 peaks in the pore distribution curve of the lower layer is not less than R1, and a difference between R3 and
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R1 is 3 nm or less. In the pore distribution curve of the lower layer, a proportion between pore volumes (VR2/VR3) resulting
from the pore radii giving the respective peaks is 0.8 or more and 2.4 or less.
[0018] Therefore, the increase in the ink absorption rate is developed by the relation between the small peak pore
radius (R2) of the lower layer and the peak pore radius (R1) of the upper layer, and the lower layer has the great peak
pore radius (R3) to produce the high ink absorption volume.
[0019] If the difference (R1 - R2) between R1 and R2 is less than 2 nm, the capillary force does not sufficiently act
between the upper and lower layers. As a result, the sufficient ink absorption rate is not achieved. In addition, the
difference (R1 - R2) between R1 and R2 is  favorably 3 nm or more from the viewpoint of ink absorption rate. If the R2
is less than 5 nm, the pore volume of the resulting ink receiving layer is insufficient to cause ink overflowing.
[0020] If the difference (R3 - R1) is greater than 3 nm, the increase in the ink absorption rate by the capillary force
difference caused by the relation between R1 and R2 is impeded. As a result, lowering of the ink absorption rate is
caused failing to achieve a sufficient ink absorption rate.
[0021] In addition, if the proportion between the pore volumes (VR2/VR3) resulting from the respective peak pore radii
of the lower layer is less than 0.8, the contribution of R2 becomes small, so that the increase in the ink absorption rate
by the capillary force difference caused by the relation between R1 and R2 is not sufficiently achieved. As a result, the
sufficient ink absorption rate is not achieved. If this proportion is greater than 2.4, the high pore volume achieved by VR3
is not sufficiently achieved. As a result, the pore volume of the resulting ink receiving layer becomes insufficient to cause
ink overflowing.
[0022] The difference between R3 and R1 is favorably 2 nm or less. The difference is controlled to 2 nm or less,
whereby a sufficient ink absorption rate can be easily achieved without causing impediment in ink absorption between
the upper and lower layers.
[0023] The proportion between the pore volumes (VR2/VR3) resulting from the respective peak pore radii of the lower
layer is favorably 1.2 or more and 2.0 or less. The proportion is controlled to 1.2 or more, whereby the contribution of
R2 can be made greater, so that it is easy to sufficiently develop the increase in the ink absorption rate by the capillary
force difference caused by the relation between R1 and R2, and an excellent ink absorption rate is achieved. The
proportion is controlled to 2.0 or less, whereby a higher ink absorption volume can be achieved. Incidentally, the pore
radius and pore volume (pore distribution curve) of each porous ink receiving layer are values on the desorption side
as respectively determined by a nitrogen absorption/desorption method using TriStar 3000 (trade name, manufactured
by SHIMADZU CORP.). Since it is considered that a substrate is not influenced when a pore distribution curve is
determined, for example, the pore distribution curve of the lower layer can be obtained by subjecting a recording medium
having only the lower layer formed on the substrate to measurement using the above-described measuring apparatus.
The pore distribution curve of the upper layer can be obtained by subjecting a recording medium having the upper layer
formed directly on the substrate without forming the lower layer to measurement using the above-described apparatus.
Incidentally, when whether the requirements of the present invention are satisfied or not is determined with respect to
a recording medium, it is only necessary to remove the  upper layer and respectively subject the upper layer and the
lower layer to the measurement.
[0024] The peak pore radius R1 of the porous ink receiving layer of the upper layer is 8 nm or more and 11 nm or less
from the viewpoints of ink absorption volume and colorability. The peak pore radius is controlled within this range,
whereby the resulting recording medium can have excellent colorability without causing ink overflowing.
[0025] If R1 is less than 8 nm, ink overflowing is caused because such an upper layer does not have a sufficient ink
absorption volume. If R1 is more than 11 nm, the transparency of such an upper layer is lowered to deteriorate colorability
of the resulting recording medium.
[0026] R1 is favorably controlled to 9 nm or more. R1 is controlled to 9 nm or more, whereby a sufficient ink absorption
volume can be achieved. In other words, R1 is favorably controlled to 9 nm or more and 11 nm or less. In addition, R1
is favorably controlled to 10 nm or less because the colorability of the resulting recording medium is improved. The
coating amount of the upper layer after drying is favorably 3 g/m2 or more and 10 g/m2 or less. When the coating amount
is 3 g/m2 or more, a better coated surface can be obtained. When the coating amount is 10 g/m2 or less, an excellent
effect due to the multilayer structure can be achieved.
[0027] The coating amount of the lower layer after  drying is favorably 25 g/m2 or more and 35 g/m2 or less. When
the coating amount is 25 g/m2 or more, the ink absorbency of the whole of the porous ink receiving layers can be
particularly improved to achieve excellent ink absorbency. When the coating amount is 35 g/m2 or less, occurrence of
cracks can be more effectively prevented.
[0028] The materials used in the recording medium according to the present invention will hereinafter be described
in detail.

Substrate

[0029] As the substrate, may be favorably used such paper as cast-coated paper, baryta paper or resin-coated paper
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(resin-coated paper with both surfaces thereof coated with a resin such as polyolefin). In addition, a transparent ther-
moplastic film formed of polyethylene, polypropylene, polyester, polylactic acid, polystyrene, polyacetate, polyvinyl chlo-
ride, cellulose acetate, polyethylene terephthalate, polymethyl methacrylate or polycarbonate may also be favorably used.
[0030] Besides the above, waterleaf paper or coat paper that is moderately sized paper, or a sheet-like material
(synthetic paper or the like) formed of a film opacified by filling an inorganic material or causing fine foaming may also
be used. In addition, a sheet formed of a glass or a metal may also be used. Further, the surfaces of these substrates
may also be subjected to a corona discharge treatment or various undercoating treatments for the  purpose of improving
adhesion strength between such a substrate and an ink-receiving layer.
[0031] Among the above-described substrates, the resin-coated paper is favorably used from the viewpoint of quality
of a recording medium obtained after the formation of the porous ink receiving layers, such as glossy feeling. Porous
ink receiving layers
[0032] The porous ink receiving layers used in the present invention may each contain an inorganic pigment, polyvinyl
alcohol (PVA), a crosslinking agent, a pH adjustor and various additives. These components will hereinafter be described
in detail.

Inorganic pigment

[0033] The inorganic pigment used in each porous ink receiving layer is favorably at least one of alumina hydrate and
silica. These inorganic pigments may be used singly in each layer, or 2 or more different materials (for example, alumina
hydrate and silica) may be mixed and used in each layer. Two or more materials of the same kind (for, example, alumina
hydrate and alumina hydrate) may also be mixed and used in each layer. As the alumina hydrate, may be favorably
used, for example, that represented by the following formula (X):

 Al2O3-n (OH)2n · mH2O (X)

wherein n is any one of 1, 2 and 3, and m is a number of 0 or more and 10 or less, favorably 0 or more and 5 or less,
with the proviso that m and n are not 0 at the same time. In many cases, mH2O represents an aqueous phase, which
does not participate in the formation of a crystal lattice, but is eliminable. Therefore, m may take a value of an integer
or a value other than an integer. When the material of this kind (alumina hydrate) is heated, m may reach a value of 0
in some cases.
[0034] As the crystal structure of the alumina hydrate, are known amorphous, gibbsite and boehmite types according
to the temperature of a heat treatment. That having any crystal structure among these may be used as the alumina hydrate.
[0035] Among these, favorable alumina hydrate is alumina hydrate exhibiting a boehmite structure or amorphous
structure when analyzed by X-ray diffractometry. As specific examples thereof, may be mentioned the alumina hydrates
described in Japanese Patent Application Laid-Open No. H07-232473, Japanese Patent Application Laid-Open No.
H08-132731, Japanese Patent Application Laid-Open No. H09-66664 and Japanese Patent Application Laid-Open No.
H09-76628.
[0036] Incidentally, the average pore radius and peak pore radius of each porous ink receiving layer are respectively
determined by means of the BJH (Barrett-Joyner-Halenda) method from an adsorption/desorption isotherm of nitrogen
gas obtained by subjecting a recording medium to measurement by the nitrogen adsorption/desorption method. According
to this method, the average pore radius  and peak pore radius can be respectively determined by calculation from the
whole pore volume measured upon desorption of nitrogen gas and the specific surface area.
[0037] With respect to the surface area of the alumina hydrate, alumina hydrate having a BET specific surface area
of 100 m2/g or more and 200 m2/g or less as measured by the BET method is favorably used. Alumina hydrate having
a BET specific surface area of 125 m2/g or more and 175 m2/g or less is more favorably used.
[0038] The BET method is a method for measuring the surface area of powder by a gas-phase adsorption method,
and is a method for determining a total surface area that 1 g of a sample has, i.e., a specific surface area, from an
adsorption isotherm. In the BET method, nitrogen gas is generally used as an adsorption gas, and a method of measuring
an adsorption amount from a change in the pressure or volume of the gas adsorbed is oftenest used. At this time, the
Brunauer-Emmett-Teller equation is most marked as that indicating the isotherm of multimolecular adsorption, called
the BET equation and widely used in determination of the specific surface area. According to the BET method, the
specific surface area is determined by finding an adsorption amount based on the BET equation and multiplying this
value by an area occupied by ones molecule adsorbed at the surface.
[0039] The favorable shape of the alumina hydrate is such a flat plate that the average aspect ratio is 3.0 or  more
and 10 or less, and the vertical-to-horizontal ratio of the flat plate surface is 0.60 or more and 1.0 or less. Incidentally,
the aspect ratio can be determined according to the method described in Japanese Patent Publication No. H05-16015.
More specifically, the aspect ratio is expressed by a ratio of "diameter" to "thickness" of a particle. The term "diameter"
as used herein means a diameter of a circle having an area equal to a projected area of the particle (equivalent circle
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diameter), which has been obtained by observing the alumina hydrate through a microscope or electron microscope.
The vertical-to-horizontal ratio of the flat plate surface means a ratio of a diameter indicating a minimum value to a
diameter indicating a maximum value in the flat plate surface when the particle is observed through a microscope in the
same manner as in the aspect ratio.
[0040] When alumina hydrate having an aspect ratio falling within the above range is used, it can be excellently
prevented that the pore distribution range of a porous ink receiving layer formed becomes narrow. It can thus be excellently
prevented that difficulty arises in forming the porous ink receiving layer with even particle size of alumina hydrate. Even
when alumina hydrate having a vertical-to-horizontal ratio falling within the above range is used, it can be excellently
prevented likewise that the pore distribution range of the resulting porous ink receiving layer becomes narrow.

PVA

[0041] Each porous ink receiving layer may contain PVA (polyvinyl alcohol), and PVA having a saponification degree
of 70% or more and 100% or less is favorably used. The total content of PVA in each porous ink receiving layer is
favorably controlled to 5 parts by mass or more and 13 parts by mass or less per 100 parts by mass of the inorganic
pigment. The total content of PVA in each porous ink receiving layer is more favorably controlled to 7 parts by mass or
more and 12 parts by mass or less. The average polymerization degree of PVA is favorably 1,500 or more and 5,000
or less. Plural kinds of PVA may be used singly or in combination of 2 or more thereof in each layer.

Crosslinking agent

[0042] As the crosslinking agent favorably usable in each porous ink receiving layer, that capable of causing a crosslink-
ing reaction with the above-described PVA to cure the PVA is favorable, and any crosslinking agent may be suitably
used so far as the effect of the present invention is not impaired. In particular, boric acid is favorable as the crosslinking
agent. Examples of usable boric acid include metaboric acid and hypoboric acid in addition to orthoboric acid (H3BO3).
However, orthoboric acid is favorably used from the viewpoints of long-term stability of coating liquids and an effect of
inhibiting the occurrence of cracks.
[0043] The amount of the boric acid used is favorably  within a range of 0.2 equivalents or more and 1.2 equivalents
or less based on the PVA in each porous ink receiving layer. With respect to the term "equivalent", the amount of the
crosslinking agent theoretically completely reacting with the hydroxyl group of the PVA is regarded as 1.0 equivalent.
The amount of the crosslinking agent is controlled within the above range, the long-term stability of the respective coating
liquids can be particularly improved. In general, the coating liquid is used over a long period of time upon the formation
of the porous ink receiving layer. The content of the boric acid in each coating liquid is controlled within the above range,
whereby viscosity increase of the coating liquid and occurrence of gelled products, which are caused during use of the
coating liquid for a long period of time, can be excellently prevented. Therefore, replacement of the coating liquid or
cleaning of a coater head need not be frequently conducted, so that lowering of productivity of the recording medium
such as an ink jet recording medium can be easily prevented. In addition, when the content of the boric acid in the coating
liquid falls within the above range, it can be excellently prevented that dotted surface defects are liable to occur on each
of the resulting ink receiving layers, and so an uniform and good surface can be obtained.

pH adjustor

[0044] Into the coating liquid for forming each porous  ink receiving layer, may be suitably added, as a pH adjustor,
for example, any of the following acids: formic acid, acetic acid, glycolic acid, oxalic acid, propionic acid, malonic acid,
succinic acid, adipic acid, maleic acid, malic acid, tartaric acid, citric acid, benzoic acid, phthalic acid, isophthalic acid,
terephthalic acid, glutaric acid, gluconic acid, lactic acid, asparagic acid, glutamic acid, pimelic acid, suberic acid, meth-
anesulfonic acid, and inorganic acids such as hydrochloric acid, nitric acid and phosphoric acid.
[0045] For example, when alumina hydrate is used as the inorganic pigment, a monobasic acid is favorably used for
dispersing the alumina hydrate in water. Therefore, among the above-described pH adjustors, an organic acid such as
formic acid, acetic acid, glycolic acid or methanesulfonic acid, or an inorganic acid such as hydrochloric acid or nitric
acid is favorably used.

Additives

[0046] As additives for the coating liquid for each porous ink receiving layer, a pigment dispersant and a fastness
improver may be suitably used within limits not greatly changing a contact angle of the surface of the porous ink receiving
layer with pure water after the formation of the porous ink receiving layer.
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Production process of recording medium

[0047] As a production process of the recording medium according to the present invention, may be mentioned, for
example, the following process. First, a coating liquid for forming a porous ink receiving layer, which is obtained by
mixing an inorganic pigment, polyvinyl alcohol (PVA), crosslinking agent, pH adjustor, various additives and water, is
prepared for every layer. The coating liquid for forming the lower layer is applied to the substrate (to another layer when
such another layer is provided on the substrate) and dried to form a porous ink receiving layer of the lower layer. The
coating liquid for forming the upper layer is then applied to the lower layer and dried to form a porous ink receiving layer
of the upper layer, whereby the recording medium according to the present invention can be obtained. Incidentally, the
kinds and amounts of these materials (inorganic pigment, PVA, crosslinking agent, pH adjustor, various additives and
water) used in the respective porous ink receiving layers may be suitably chosen for use so as to satisfy the requirements
of the present invention.
[0048] The coating method of the coating liquid for each porous ink receiving layer will now be described.
[0049] For example, the following coating method may be used for the coating of the coating liquid for each porous
ink receiving layer so as to give a proper coating amount, and the coating is conducted by on-machine or off-machine
coating.
Coating by any one of various kinds of curtain coaters, a coater using an extrusion system and a coater using a slide
hopper system.
[0050] Upon the coating, the coating liquid may also be heated for the purpose of adjusting the viscosity of the coating
liquid. A coater head may also be heated.
[0051] For example, a hot air dryer such as a linear tunnel dryer, arch dryer, air loop dryer or sine curve air float dryer
may be used for drying of the coating liquid after the coating. An infrared heating dryer or a dryer utilizing microwaves
may also be suitably chosen for use.

EXAMPLES

[0052] The present invention will hereinafter be described more specifically by the following Examples. Incidentally,
the following Examples are specific embodiments shown for more deeply understanding the present invention, and the
present invention is not limited by these embodiments at all.

Example 1

Substrate

[0053] A substrate was prepared under the following conditions. A paper stock of the following composition was first
adjusted with water so as to give a solid content of 3% by mass.
Composition of paper stock

[0054] Paper was then made from this paper stock by a Fourdrinier paper machine, subjected to 3-stage wet pressing
and dried by a multi-cylinder dryer. The resultant paper was then impregnated with an aqueous solution of oxidized
starch by a size press machine so as to give an impregnated solid content of 1.0 g/m2 and dried. Thereafter, the paper
was subjected to machine calender finishing to obtain a base paper A having a basis weight of 170 g/m2, a Stöckigt
sizing degree of 100 seconds, a gas permeability of 50 seconds, a Bekk smoothness of 30 seconds and a Gurley stiffness
of 11.0 mN.
[0055] A resin composition composed of low density polyethylene (70 parts by mass), high density polyethylene (20
parts by mass) and titanium oxide (10 parts by mass) was applied on the base paper A in an amount of 25 g/m2. A resin
composition composed of high density polyethylene (50 parts by mass) and low density polyethylene (50 parts by mass)

Pulp 100 parts by mass
(80 parts by mass of Laulholz bleached kraft pulp (LBKP) having a freeness of 450 ml CSF (Canadian Standard 
Freeness) and 20 parts by mass of Nadelholz bleached kraft pulp (NBKP) having a freeness of 480 ml CSF)
Cationized starch 0.60 parts by mass
Ground calcium carbonate 10 parts by mass
Precipitated calcium carbonate 15 parts by mass

Alkyl ketene dimer 0.10 parts by mass
Cationic polyacrylamide 0.030 parts by mass.
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was further applied on a back side of the base paper A in an amount of 25 g/m2, thereby obtaining a resin-coated substrate.

Production of ink jet recording medium

[0056] Coating liquids for upper and lower layers were successively applied on the substrate and dried to form 2 porous
ink receiving layers. At this time, the compositions and coating method of the respective coating liquids are as follows.

Preparation of colloidal sol A

[0057] Alumina hydrate Disperal HP14 (trade name, product of Sasol Co.) as inorganic alumina hydrate was added
to pure water so as to give a solid content of 30% by mass. Methanesulfonic acid was then added in an amount of 1.5
parts by mass per 100 parts by mass of this alumina hydrate, and the resultant mixture was stirred to obtain a colloidal
sol. The resultant colloidal sol was suitably diluted with pure water in such a manner that the solid content of the alumina
hydrate is 27% by mass, thereby obtaining a colloidal sol A.

Preparation of colloidal sol B

[0058] Alumina hydrate Disperal HP10 (trade name, product of Sasol Co.) as inorganic alumina hydrate was added
to pure water so as to give a solid content of 30% by mass. Methanesulfonic acid was then added in an amount of 2.5
parts by mass per 100 parts by mass of this alumina hydrate, and the resultant mixture was stirred to obtain a colloidal
sol. The resultant colloidal sol was suitably diluted with pure water in such a manner that the solid content of the alumina
hydrate is 27% by mass, thereby obtaining a colloidal sol B.

Preparation of colloidal sol C

[0059] Alumina hydrate Disperal HP18 (trade name, product of Sasol Co.) as inorganic alumina hydrate was added
to pure water so as to give a solid content of 30% by mass. Methanesulfonic acid was then added in an amount of 1.2
parts by mass per 100 parts by mass of this alumina hydrate, and the resultant mixture was stirred to obtain a colloidal
sol. The resultant colloidal sol was suitably diluted with pure water in such a manner that the solid content of the alumina
hydrate is 27% by mass, thereby obtaining a colloidal sol C.

Preparation of colloidal sol D and E

[0060] Silica powder X-37 (trade name, product of TOKUYAMA Corp.) was added to a solution obtained by adding
polyaluminum chloride (Takibine, trade name, product of TAKI Chemicals Co.) to pure water in an amount of 2 parts by
mass per 100 parts by mass of silica in such a manner that the solid content is 25% by mass. The resultant mixture was
dispersed by a high-pressure homogenizer to obtain a colloidal sol. The resultant colloidal sol was suitably diluted with
pure water in such a manner that the solid content of the silica powder is 21% by mass, thereby obtaining a colloidal sol
D. The silica was dispersed in the same manner as in colloidal sol D except that dispersing conditions by the high-
pressure homogenizer were changed, and the solid content of the silica powder was controlled to 21% by mass to obtain
a colloidal sol E.

Preparation of colloidal sol F, G, H, I and J

[0061] Colloidal sol F was obtained by the same preparation process as in colloidal sol D except that silica powder X-
37 was changed to silica powder BY-400 (trade name, product of TOSOH SILICA CORPORATION). In addition, colloidal
sol G, H, I and J were obtained by the same preparation process as in colloidal sol E except that silica powder X-37 was
changed to silica powder X-37B (trade name, product of TOKUYAMA Corp.), silica powder AY-601 (trade name, product
of TOSOH SILICA CORPORATION), silica powder AZ-400 (trade name, product of TOSOH SILICA CORPORATION)
and silica powder BY-601 (trade name, product of TOSOH SILICA CORPORATION), respectively.

Preparation of coating liquid for lower layer

[0062] Colloidal sol B and colloidal sol D were mixed in such a manner that the mass ratio between the inorganic
pigments in the respective sol B and D is 75:25 in terms of solid content. An aqueous solution of polyvinyl alcohol PVA
235 (trade name, product of Kuraray Co., Ltd.) having a concentration of 8.0% by mass was mixed with the mixed sol
in such a manner that the solid content of PVA is 10 parts by mass per 100 parts by mass of the solid content of the
inorganic pigments in the mixed sol.
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[0063] An aqueous solution of boric acid having a concentration of 3.0% by mass was then mixed with the resultant
mixture in such a manner that the solid content of boric acid is 1.8 parts by mass per 100 parts by mass of  the solid
content of the inorganic pigments in the mixed sol, thereby obtaining a coating liquid for lower layer. Preparation of
coating liquid for upper layer
[0064] An aqueous solution of polyvinyl alcohol PVA 235 (trade name, product of Kuraray Co., Ltd.) having a concen-
tration of 8.0% by mass was mixed with colloidal sol A in such a manner that the solid content of PVA is 10 parts by
mass per 100 parts by mass of the alumina hydrate in colloidal sol A.
[0065] An aqueous solution of boric acid having a concentration of 3.0% by mass was then mixed with the resultant
mixture in such a manner that the solid content of boric acid is 1.8 parts by mass per 100 parts by mass of the alumina
hydrate in colloidal sol A, thereby obtaining a coating liquid for upper layer.

Coating method of ink receiving layers

[0066] The coating liquid for lower layer was applied on to the substrate so as to give a dry coating amount of 30 g/m2

and then dried at 50°C to form a lower layer. The coating liquid for upper layer was applied on to the lower layer so as
to give a dry coating amount of 10 g/m2 and then dried at 50°C to prepare an ink jet recording medium 1.

Example 2

[0067] An ink jet recording medium 2 was prepared in the same manner as in Example 1 except that colloidal sol D
used in the coating liquid for lower layer in Example 1 was changed to colloidal sol I.

Example 3

[0068] An ink jet recording medium 3 was prepared in the same manner as in Example 1 except that colloidal sol D
used in the coating liquid for lower layer in Example 1 was changed to colloidal sol G.

Example 4

[0069] An ink jet recording medium 4 was prepared in the same manner as in Example 1 except that colloidal sol B
used in the coating liquid for lower layer in Example 1 was changed to mixed sol obtained by mixing colloidal sol A and
colloidal sol B in such a manner that a mass ratio between the alumina hydrates in the respective sol A and B is 25:75
in terms of solid content.

Example 5

[0070] An ink jet recording medium 5 was prepared in the same manner as in Example 1 except that the mixture of
colloidal sols B and D used in the coating liquid for lower layer in Example 1 was changed to a mixed sol obtained by
mixing colloidal sol C and colloidal sol J in such a manner that the mass ratio between the inorganic pigments in the
respective sol C and J is 35:65 in terms of solid content.

Example 6

[0071] An ink jet recording medium 6 was prepared in the same manner as in Example 1 except that the mass ratio
between the inorganic pigments in the respective sols of colloidal sol B and colloidal sol D in the mixed sol used in the
coating liquid for lower layer in Example 1 was  changed to 70:30 from 75:25 in terms of solid content.

Example 7

[0072] An ink jet recording medium 7 was prepared in the same manner as in Example 1 except that the mass ratio
between the inorganic pigments in the respective sols of colloidal sol B and colloidal sol D of the mixed sol used in the
coating liquid for lower layer in Example 1 was changed to 78:22 from 75:25 in terms of solid content.

Example 8

[0073] An ink jet recording medium 8 was prepared in the same manner as in Example 1 except that the mass ratio
between the inorganic pigments in the respective sols of colloidal sol B and colloidal sol D of the mixed sol used in the
coating liquid for lower layer in Example 1 was changed to 65:35 from 75:25 in terms of solid content.



EP 2 363 295 B1

10

5

10

15

20

25

30

35

40

45

50

55

Example 9

[0074] An ink jet recording medium 9 was prepared in the same manner as in Example 1 except that the mass ratio
between the inorganic pigments in the respective sols of colloidal sol B and colloidal sol D of the mixed sol used in the
coating liquid for lower layer in Example 1 was changed to 80:20 from 75:25 in terms of solid content.

Example 10

[0075] An ink jet recording medium 10 was prepared in the same manner as in Example 1 except that the mass ratio
between the inorganic pigments in the respective sols of colloidal sol B and colloidal sol D of the mixed sol used  in the
coating liquid for lower layer in Example 1 was changed to 60:40 from 75:25 in terms of solid content.

Example 11

[0076] An ink jet recording medium 11 was prepared in the same manner as in Example 1 except that the mass ratio
between the inorganic pigments in the respective sols of colloidal sol B and colloidal sol D of the mixed sol used in the
coating liquid for lower layer in Example 1 was changed to 82:18 from 75:25 in terms of solid content.

Example 12

[0077] An ink jet recording medium 12 was prepared in the same manner as in Example 1 except that the mixed sol
of colloidal sol B and colloidal sol D used in the coating liquid for lower layer in Example 1 was changed to a mixed sol
obtained by mixing colloidal sol A and colloidal sol J in such a manner that the mass ratio between the inorganic pigments
in the respective sols A and J is 30:70 in terms of solid content.

Example 13

[0078] An ink jet recording medium 13 was prepared in the same manner as in Example 1 except that the mixed sol
of colloidal sol B and colloidal sol D used in the coating liquid for lower layer in Example 1 was changed to a mixed sol
obtained by mixing colloidal sol A, colloidal sol B and colloidal sol G in such a manner that the mass ratio among the
inorganic pigments in the respective sols A, B and G is 10:40:50 in terms of solid content.

Example 14

[0079] An ink jet recording medium 14 was prepared in the same manner as in Example 1 except that colloidal sol D
used in the coating liquid for lower layer in Example 1 was changed to colloidal sol I, and colloidal sol A used in the
coating liquid for upper layer in Example 1 was changed to a mixed sol obtained by mixing colloidal sol A and colloidal
sol B in such a manner that the mass ratio between the alumina hydrates in the respective sols A and B is 70:30 in terms
of solid content.

Example 15

[0080] An ink jet recording medium 15 was prepared in the same manner as in Example 1 except that colloidal sol A
used in the coating liquid for upper layer in Example 1 was changed to a mixed sol obtained by mixing colloidal sol A
and colloidal sol C in such a manner that the mass ratio between the alumina hydrates in the respective sols A and C
is 75:25 in terms of solid content.

Example 16

[0081] An ink jet recording medium 16 was prepared in the same manner as in Example 1 except that the mixed sol
of colloidal sol B and colloidal sol D used in the coating liquid for lower layer in Example 1 was changed to a mixed sol
obtained by mixing colloidal sol A and colloidal sol J in such a manner that the mass ratio between the respective sols
A and J is 35:65 in terms of solid content, and colloidal sol A used in the coating liquid for upper layer  in Example 1 was
changed to a mixed sol obtained by mixing colloidal sol A and colloidal sol B in such a manner that the mass ratio
between the alumina hydrates in the respective sols A and B is 30:70 in terms of solid content.
[0082] Incidentally, in each of Examples 1 to 16, one peak appeared in a pore distribution curve of the upper layer,
and two peaks appeared in a pore distribution curve of the lower layer.
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Comparative Example 1

[0083] An ink jet recording medium 17 was prepared in the same manner as in Example 1 except that colloidal sol D
used in the coating liquid for lower layer in Example 1 was changed to colloidal sol E.

Comparative Example 2

[0084] An ink jet recording medium 18 was prepared in the same manner as in Example 1 except that colloidal sol D
used in the coating liquid for lower layer in Example 1 was changed to colloidal sol H.

Comparative Example 3

[0085] An ink jet recording medium 19 was prepared in the same manner as in Example 1 except that the mixed sol
of colloidal sol B and colloidal sol D used in the coating liquid for lower layer in Example 1 was changed to a mixed sol
obtained by mixing colloidal sol C and colloidal sol F in such a manner that the mass ratio between the inorganic pigments
in the respective sol C and F is 35:65 in terms of solid content.

Comparative Example 4

[0086] An ink jet recording medium 20 was prepared in the same manner as in Example 1 except that the mixed sol
of colloidal sol B and colloidal sol D used in the coating liquid for lower layer in Example 1 was changed to a mixed sol
obtained by mixing colloidal sol A and colloidal sol D in such a manner that the mass ratio between the respective sols
A and D is 55:45 in terms of solid content, and colloidal sol A used in the coating liquid for upper layer in Example 1 was
changed to a mixed sol obtained by mixing colloidal sol A and colloidal sol C in such a manner that the mass ratio
between the alumina hydrates in the respective sols A and C is 75:25 in terms of solid content. Comparative Example 5
[0087] An ink jet recording medium 21 was prepared in the same manner as in Example 1 except that the mass ratio
between the inorganic pigments in the respective sols of colloidal sol B and colloidal sol D of the mixed sol used in the
coating liquid for lower layer in Example 1 was changed to 55:45 from 75:25 in terms of solid content.

Comparative Example 6

[0088] An ink jet recording medium 22 was prepared in the same manner as in Example 1 except that the mass ratio
between the inorganic pigments in the respective sols of colloidal sol B and colloidal sol D of the mixed sol used in the
coating liquid for lower layer in Example 1 was changed to 84:16 from 75:25 in terms of solid content.

Comparative Example 7

[0089] An ink jet recording medium 23 was prepared in the same manner as in Example 1 except that the mixed sol
of colloidal sol B and colloidal sol D used in the coating liquid for lower layer in Example 1 was changed to a single sol
of colloidal sol B, and colloidal sol D was not added to the coating liquid for lower layer.

Comparative Example 8

[0090] An ink jet recording medium 24 was prepared in the same manner as in Example 1 except that the mixed sol
of colloidal sol B and colloidal sol D used in the coating liquid for lower layer in Example 1 was changed to a single sol
of colloidal sol C, and colloidal sol B and colloidal sol D were not added to the coating liquid for lower layer. Comparative
Example 9
[0091] An ink jet recording medium 25 was prepared in the same manner as in Example 1 except that the mixed sol
of colloidal sol B and colloidal sol D used in the coating liquid for lower layer in Example 1 was changed to a single sol
of colloidal sol A, and colloidal sol B and colloidal sol D were not added to the coating liquid for lower layer. Comparative
Example 10
[0092] An ink jet recording medium 26 was prepared in the same manner as in Example 1 except that the mixed sol
of colloidal sol B and colloidal sol D used in the coating liquid for lower layer in Example 1 was changed to a mixed sol
obtained by mixing colloidal sol A and colloidal sol J  in such a manner that the mass ratio between the respective sol
A and J is 35:65 in terms of solid content, and colloidal sol A used in the coating liquid for upper layer in Example 1 was
changed to colloidal sol B.
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Comparative Example 11

[0093] An ink jet recording medium 27 was prepared in the same manner as in Example 1 except that colloidal sol D
used in the coating liquid for lower layer in Example 1 was changed to colloidal sol E, and colloidal sol A used in the
coating liquid for upper layer in Example 1 was changed to colloidal sol C.
[0094] Incidentally, in each of Comparative Examples 7 to 9, one peak appeared in each pore distribution curve of the
upper and lower layers. In each of Comparative Examples 1 to 6, 10 and 11, one peak appeared in a pore distribution
curve of the upper layer, and two peaks appeared in a pore distribution curve of the lower layer. Measuring method of
peak pore radius and peak pore volume of porous ink receiving layer
[0095] The following apparatus were used in the measurement.
Measurement of peak pore radius: Automatic specific surface area/pore distribution measuring apparatus TriStar 3000
(trade name, manufactured by SHIMADZU CORP.).
Pretreatment of sample: VacPrep 061 (trade name, manufactured by SHIMADZU CORP.).
[0096] The measurement was conducted in the following  manner. A recording medium with only a lower layer formed
according to the process described in Examples and Comparative Examples was cut into a size of 5.0 x 10 cm, and this
cut recording medium was then cut into a size capable of being put in a 3/8-in cell. This piece was put into the cell, and
degassed and dried until reaching 2.7 Pa (20 mTorr) or lower by means of VacPrep 061 (trade name) while heating to 80°C.
[0097] The sample degassed and dried was subjected to measurement by a nitrogen absorption/adsorption method
using TriStar 3000 (trade name). After the measurement, the data obtained on the desorption side was used to finally
obtain a peak pore radius and a peak pore volume.
[0098] With respect to the peak pore radii of the upper layers formed with colloidal sol A, B or C in Tables 1 and 2,
which will be described subsequently, measured results of the lower layer formed with colloidal sol A, B or C in Comparative
Example 9, 7 or 8 were shown. With respect to the peak pore radii of the upper layers formed with colloidal sol A and
B in Examples 14 and 16, and the peak pore radii of the upper layers formed with colloidal sol A and C in Examples 15
and Comparative Example 4, samples with only the upper layer applied on to the substrate used in the present invention
were separately prepared and subjected to the measurement. Incidentally, the unit of R1 to R3 shown in Tables 1 and
2 is nm.

Evaluating methods

Ink absorption rate

[0099] Inks for a pigment ink printer (trade name: PIXUS Pro9500, manufactured by Canon Inc.) were refilled into
exclusive ink tanks for a photo printer (trade name: PIXUS iP8600, manufactured by Canon Inc.) using an ink jet system.
Tone patches of red, green and blue those are secondary colors were printed at 0% duty to 200% duty on a recording
surface of each of the ink jet recording media prepared with the super photo paper mode (standard setting). The printed
areas were then visually observed to conduct evaluation as follows.

A: No beading is observed even at 150% duty;
B: No beading is observed at 135% duty, but beading is observed at 150% duty;
C: No beading is observed at 120% duty, but beading is observed at 135% duty;
D: Beading is observed even at 120% duty.

Ink absorption volume

[0100] The same tone patches as in the evaluating method of the ink absorption rate were printed on each of the ink
jet recording media prepared by the same method. The printed areas were then visually observed to conduct evaluation
as follows.

A: No ink overflowing is observed even at 200% duty;
B: No is observed at 185% duty, but ink overflowing is observed at 200% duty;
C: No ink overflowing is observed at 170% duty, but ink  overflowing is observed at 185% duty;
D: Ink overflowing is observed even at 170% duty. Colorability

[0101] A photo printer (trade name: PIXUS iP8600, manufactured by Canon Inc.) using an ink jet system was used
to print solid patches of black, cyan, magenta and yellow at 100% duty on each of the ink jet recording media prepared.
After stored for 3 days in an environment of 25°C and 50% RH (relative humidity), colorimetry was conducted by means
of a spectrophotometer Spectrolino (trade name; manufactured by Gretag Macbeth Co.) to evaluate the recording media
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as to O.D. (optical density) values. Incidentally, the evaluation criteria at this time was as follows.

A: The O.D. value is 2.20 or more, and the tone reproduction at a high density portion is very good;
B: The O.D. value is 2.05 or more and less than 2.20, and the tone reproduction at a high density portion is somewhat
poorer than A;
C: The O.D. value is less than 2.05, the tone reproduction at a high density portion is poor, and a printing density is thin.

[0102] The evaluation results of the recording media prepared in Examples and Comparative Examples are shown in
Tables 1 and 2. Incidentally, it was visually confirmed that no crack occurred on all the recording media in Examples 1
to 16 and Comparative Examples 1 to 11.

Table 1

R1 R2 R3 VR2/VR3 Ink absorption rate Ink absorption volume Colorability

Ex. 1 10 7 12 1.6 A A A

Ex. 2 10 7 10 1.6 A B A

Ex. 3 10 7 13 1.6 B A A

Ex. 4 10 8 12 1.6 B A A

Ex. 5 10 5 12 1.6 A B A

Ex. 6 10 7 12 1.2 A A A

Ex. 7 10 7 12 2.0 A A A

Ex. 8 10 7 12 1.1 B A A

Ex. 9 10 7 12 2.1 A B A

Ex. 10 10 7 12 0.8 B A A

Ex. 11 10 7 12 2.4 A B A

Ex. 12 10 5 10 2.4 A B A

Ex. 13 10 8 13 0.8 B A A

Ex. 14 9 7 10 1.6 A A A

Ex. 15 11 7 12 1.6 A A B

Ex. 16 8 5 10 1.6 A B A

Table 2

R1 R2 R3 VR2/VR3 Ink absorption rate Ink absorption volume Colorability

Comp. Ex. 1 10 7 14 1.6 C A A

Comp. Ex. 2 10 7 9 1.6 A C A

Comp. Ex. 3 10 4 12 1.6 A C A

Comp. Ex. 4 11 10 12 1.6 C A B

Comp. Ex. 5 10 7 12 0.7 C A A

Comp. Ex. 6 10 7 12 2.5 A C A

Comp. Ex. 7 10 7 - - A D A

Comp. Ex. 8 10 - 12 - D A A

Comp. Ex. 9 10 10 - - C A A

Comp. Ex. 10 7 5 10 1.6 B C A

Comp. Ex. 11 12 7 14 1.6 A A C
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[0103] According to the present invention, a recording medium that can prevent occurrence of cracks in its porous ink
receiving layers can be provided. In addition, a recording medium having high ink absorbency and higher ink absorption
volume capable of meeting high-speed recording with a pigment ink while having excellent colorability in printing with a
dye ink can be provided.
[0104] While the present invention has been described with reference to exemplary embodiments, it is to be understood
that the invention is not limited to the disclosed exemplary embodiments but to the following claims.

Claims

1. A recording medium comprising a substrate and at least two porous ink receiving layers provided on the substrate,
wherein
of the porous ink receiving layers, a lower layer is arranged in contact with and on the substrate side of an upper
layer, which is a layer most distant from the substrate, and
a pore distribution curve of the upper layer has one peak and a pore distribution curve of the lower layer has two peaks,
characterized in that
when a pore radius giving the peak in the pore distribution curve of the upper layer is regarded as R1 and pore radii
giving the two peaks in the pore distribution curve of the lower layer are respectively regarded as R2 and R3, R2 is
smaller than R3, R1 is 8 nm or more and 11 nm or less, R2 is 5 nm or more, R2 is smaller than R1, a difference
between R1 and R2 is 2 nm or more, R3 is not less than R1, and a difference between R3 and R1 is 3 nm or less, and
when in the pore distribution curve of the lower layer, a pore volume at the pore radius of R2 is VR2 and a pore
volume at the pore radius of R3 is VR3, a proportion of VR2 to VR3 (VR2/VR3) is 0.8 or more and 2.4 or less.

2. The recording medium according to claim 1, wherein a difference between R3 and R1 is 2 nm or less.

3. The recording medium according to claim 1, wherein the proportion of VR2 to VR3 (VR2/VR3) is 1.2 or more and 2.0
or less.

4. The recording medium according to claim 1, wherein R1 is 9 nm or more and 11 nm or less.

Patentansprüche

1. Aufzeichnungsmedium, umfassend ein Substrat und mindestens zwei poröse Tintenaufnahmeschichten, die auf
dem Substrat vorgesehen sind, wobei
von den porösen Tintenaufnahmeschichten eine untere Schicht in Kontakt mit und auf der Substratseite von einer
oberen Schicht angeordnet ist, welche sich am weitesten entfernt vom Substrat befindet, und
eine Porenverteilungskurve der oberen Schicht einen Peak aufweist und eine Porenverteilungskurve der unteren
Schicht zwei Peaks aufweist,
dadurch gekennzeichnet, dass
wenn ein Porenradius, welcher den Peak in der Porenverteilungskurve der oberen Schicht hervorruft, als R1 be-
zeichnet wird und Porenradien, welche die beiden Peaks in der Porenverteilungskurve der unteren Schicht hervor-
rufen, jeweils als R2 und R3 bezeichnet werden, R2 kleiner als R3 ist, R1 8 nm oder mehr und 11 nm oder weniger
beträgt, R2 5 nm oder mehr beträgt, R2 kleiner als R1 ist und eine Differenz zwischen R1 und R2 2 nm oder mehr
beträgt, R3 nicht kleiner als R1 ist und eine Differenz zwischen R3 und R1 3 nm oder weniger beträgt, und
wenn bei der Porenverteilungskurve der unteren Schicht ein Porenvolumen beim Porenradius von R2VR2 ist und
ein Porenvolumen beim Porenradius von R3 VR3 ist, ein Verhältnis von VR2 zu VR3 (VR2/VR3) 0,8 oder  mehr und
2,4 oder weniger beträgt.

2. Aufzeichnungsmedium nach Anspruch 1, wobei die Differenz zwischen R3 und R1 2 nm oder weniger beträgt.

3. Aufzeichnungsmedium nach Anspruch 1, wobei das Verhältnis von VR2 zu VR3 (VR2/VR3) 1,2 oder mehr und 2,0
oder weniger beträgt.

4. Aufzeichnungsmedium nach Anspruch 1, wobei R1 9 nm oder mehr und 11 nm oder weniger beträgt.
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Revendications

1. Support d’enregistrement comprenant un substrat et au moins deux couches poreuses de réception d’encre prévues
sur le substrat, où
parmi les couches poreuses de réception d’encre, une couche inférieure est agencée en contact avec et sur le côté
substrat d’une couche supérieure, qui est la couche la plus éloignée du substrat, et
une courbe de répartition des pores de la couche supérieure présente un pic et une courbe de répartition des pores
de la couche inférieure présente deux pics,
caractérisé en ce que
lorsqu’on considère que R1 est un rayon des pores donnant le pic dans la courbe de répartition des pores de la
couche supérieure et que R2 et R3 sont respectivement des rayons des pores donnant les deux pics dans la courbe
de répartition des pores de la couche inférieure, R2 est inférieur à R3, R1 est de 8nm ou plus et de 11nm ou moins,
R2 est de 5nm ou plus, R2 est inférieur à R1, la différence entre R1 et R2 est de 2nm ou plus, R3 n’est pas inférieur
à R1, et la différence entre R3 et R1 est de 3nm ou moins, et
lorsque, dans la courbe de répartition des pores de la couche inférieure, un volume des pores au niveau du rayon
des pores de R2 est VR2 et un volume des pores au niveau du rayon des pores de R3 est VR3, une proportion de
VR2 à VR3 (VR2/VR3) est de 0,8 ou plus et de 2,4 ou moins.

2. Support d’enregistrement selon la revendication 1, dans lequel la différence entre R3 et R1 est de 2nm ou moins.

3. Support d’enregistrement selon la revendication 1, dans lequel la proportion de VR2 à VR3 (VR2/VR3) est de 1,2 ou
plus et de 2,0 ou moins.

4. Support d’enregistrement selon la revendication 1, dans lequel R1 est de 9nm ou plus et de 11nm ou moins.
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