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(57) Abstract: The present disclosure provides a gas separation mem-
brane module that has high, long-term utility. The present disclosure
provides a gas separation membrane module that has: a housing; a gas
separation membrane that is arranged inside the housing; and an ad-
hesive part that fixes the gas separation membrane to the housing. The
gas separation membrane is a porous membrane. The adhesive part
satisfies at least one of the following: (1) has a hypokinetic compo-
nent composition ratio V, as measured by pulse NMR, that is within a
specific range; (2) has a pulse NMR measurement attenuation factor
W that is within a specific range; (3) when immersed in an aqueous
solution of silver nitrate or in heptane, has a composition ratio V rate
of change X that is within a specific range; (4) when immersed in
an aqueous solution of silver nitrate or in heptane, has an attenuation
factor W rate of change Y that is within a specific range; (5) has a
nitrogen atom content ratio that is within a specific range and a sulfur
atom content ratio that is within a specific range; and (6) has a hard-
ness K that is within a specific range.
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Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L I:l Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. 111 Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
(See extra sheet.)

L As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:I As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
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3. |:| As only some of the required additional search fees were timely paid by the applicant, this intemational search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:I No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest |:| The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:I The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

No protest accompanied the payment of additional search fees.
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Continuation of Box No.III of continuation of first sheet (2)

(Invention 1) claims 1-18

In the membrane modules for gas separation according to the inventions
in claims 1-18, the parts having the special technical feature of "1)
the composition ratio V (%) of low mobility components in the adhesion
part measured by pulse NMR satisfies the requirement 30<Vv<100" are
identified as Invention 1. (Invention 2) claims 1-18

The membrane modules for gas separation, which are included in claims
1-18, do not have the aforesaid matter 1) used to specify the invention
and are specified by a matter used to specify the invention of "2) the
attenuation rate W (%) represented by the formula W=[(I1-I2)/I1]x100
[wherein Il represents the signal intensity at the initiation of the
measurement in the pulse NMR measurement of the adhesion part; and I2
represents the signal intensity 0.05 msec after the initiation of the
measurement] satisfies the requirement 30<W<100" and claim 1 that is
identified as Invention 1 have a common technical feature of "a membrane
module for gas separation comprising a housing, a gas separation membrane
disposed in the housing, and an adhesion part fixing the gas separation
membrane to the housing, wherein the gas separation membrane comprises
a porous membrane" (hereinafter also referred to as "matter A").

However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature does not
make a contributionover thepriorartinthe light of the contents disclosed
in Document (JP 2-268815 A (Mitsubishi Rayon Co., Ltd.), 02 November
1990 (02.11.1990), claims) and Document 1 (JP 6-91130 A (The Standard
0il Co.), 05 April 1994 (05.04.1994), claims).

There is no any other same or corresponding special technical feature
between the above-said matter and claim 1.

Therefore, inthemembranemodules for gas separationwhichare included
in claims 1-18, the parts having the technical feature of "2) the
attenuation rate W (%) represented by the formula W=[(I1-I2)/I1]x100
[wherein Il represents the signal intensity at the initiation of the
measurement in the pulse NMR measurement of the adhesion part; and I2
represents the signal intensity 0.05 msec after the initiation of the
measurement] satisfies the requirement 30<WL100" are identified as
Invention 2.

(Invention 3) claims 1-18

The membrane modules for gas separation, which are included in claims
1-18, do not have the aforesaid matter 1) used to specify the invention
and are specified by a matter used to specify the invention of "3) the
rate of change X (%) represented by the formula
X=[(V2-V1)/V1]x100[wherein, when the adhesion part is immersed in a 7
mol/L aqueous silver nitrate solution or heptane at 25°C for 1 month,
V1 (%) and V2 (%) respectively represent the aforesaid composition ratio
V before the immersion and the composition ratio V after the immersion]
satisfies the requirement -50<X<50" and claim 1 that is identified as
Invention 1 have a common technical feature, that is, the aforesaidmatter
A.

However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature has been
disclosed in the above-said each document and does not make a contribution
over the prior art.

There is no any other same or corresponding special technical feature
between the above-said matter and claim 1.

(Continued to next extra sheet)
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Therefore, inthemembranemodules for gas separationwhichare included
in claims 1-18, the parts having the technical feature of "3) the rate
of change X (%) represented by the formula X=[ (V2-V1)/V1]x100[wherein,
when the adhesion part is immersed in a 7 mol/L aqueous silver nitrate
solution or heptane at 25°C for 1 month, V1 (%) and V2 (%) respectively
represent the aforesaid composition ratio V before the immersion and
the composition ratio V after the immersion] satisfies the requirement
-50<X<50" are identified as Invention 3.

(Invention 4) claims 1-20, 23-24 and 29-37

The membrane modules for gas separation, which are included in claims
1-20,23-24 and 29-37, do not have the aforesaid matter 1) used to specify
the invention and are specified by a matter used to specify the invention
of "4) therateof changeY (%) representedby the formulaY=[ (W2-W1)W1]x100
[wherein, when the adhesion part is immersed in a 7 mol/L aqueous silver
nitrate solution or heptane at 25°C for 1 month, Wl (%) and W2 (%)
respectively represent the aforesaid attenuation rate W before the
immersion and the attenuation rate W after the immersion] satisfies the
regquirement -120<Y<120" and claim 1 that is identified as Invention 1
have a common technical feature, that is, the aforesaid matter A.

However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature has been
disclosed in the above-said each document and does not make a contribution
over the prior art.

There is no any other same or corresponding special technical feature
between the above-said matter and claim 1.

Therefore, inthemembranemodules for gas separationwhichare included
in claims 1-20, 23-24 and 29-37, the parts having the technical feature
of "4) therateof changeY (%) representedby the formulaY=[ (W2-W1)W1]x100
[wherein, when the adhesion part is immersed in a 7 mol/L aqueous silver
nitrate solution or heptane at 25°C for 1 month, Wl (%) and W2 (%)
respectively represent the aforesaid attenuation rate W before the
immersion and the attenuation rate W after the immersion] satisfies the
regquirement -120LY<120" are identified as Invention 4.

(Invention 5) claims 1-20, 23-24 and 29-37

The membrane modules for gas separation, which are included in claims
1-20, 23-24 and 29-37, do not have the aforesaid matter 1) used to specify
the invention and are specified by a matter used to specify the invention
of "5) the nitrogen atom content (CN, mass%) in the adhesion part satisfies
the requirement 0.0010Z<CN<10 and the sulfur atom content (CS, mass%)
in the adhesion part satisfies the requirement 0.0010<C3<0.01" and claim
1 that is identified as Invention 1 have a common technical feature,
that is, the aforesaid matter A.

However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature has been
disclosed in the above-said each document and does not make a contribution
over the prior art.

There is no any other same or corresponding special technical feature
between the above-said matter and claim 1.

Therefore, inthemembranemodules for gas separationwhichare included
in claims 1-20, 23-24 and 29-37, the parts having the technical feature
of "5) the nitrogen atom content (CN, mass%) in the adhesion part satisfies
the requirement 0.0010Z<CN<10 and the sulfur atom content (CS, mass%)
in the adhesion part satisfies the requirement 0.0010<CS<0.01" are
identified as Invention 5.

(Continued to next extra sheet)
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(Invention 6) claims 1-20, 23-24 and 29-37

The membrane modules for gas separation, which are included in claims
1-20, 23-24 and 29-37, do not have the aforesaid matter 1) used to specify
the invention and are specified by a matter used to specify the invention
of "6) the hardness K of the adhesion part satisfies the requirement
10DLKL90D" and claim 1 that is identified as Invention 1 have a common
technical feature, that is, the aforesaid matter A.

However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature has been
disclosed in the above-said each document and does not make a contribution
over the prior art.

There is no any other same or corresponding special technical feature
between the above-said matter and claim 1.

Therefore, inthemembranemodules for gas separationwhichare included
in claims 1-20, 23-24 and 29-37, the parts having the technical feature
of "6) the hardness K of the adhesion part satisfies the requirement
10DLKL90D" are identified as Invention 6.

(Invention 7) claims 21-22 and 25-37

The inventions in claims 21-22 and 25-37 and claim 1 that is identified
as Invention 1 have a common technical feature of "a membrane module
for gas separation comprising a gas separation membrane'.

However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature has been
disclosed in the above-said each document and does not make a contribution
over the prior art.

There is no any other same or corresponding special technical feature
between the above-said matter and claim 1.

Therefore, in the continuous gas supply systems which are included
in claims 21-22 and 25-37, the parts having the technical feature of
"a gas flow-type continuous gas supply system comprising a starting gas
material inlet, a starting gas material purification part for purifying
the starting gas material to give a purified gas, and a purified gas
outlet, wherein the purity of the purified gas is 99.5 mass$% or greater
andthe startinggasmaterial purificationpart comprisesamodule selected
from the group consisting of an adsorbent-packed module, an
absorbent-packed module and a membrane module for gas separation provided
with a gas separation membrane" are identified as Invention 7.

(Invention 8) claims 38-51

The inventions in claims 38-51 and claim 1 that are identified as
Invention 1 have a common technical feature of "a membrane module for
gas separation comprising a gas separation membrane'.

However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature has been
disclosed in the above-said each document and does not make a contribution
over the prior art.

There is no any other same or corresponding special technical feature
between the above-said matter and claim 1.

Therefore, in the membrane module units which are included in claims
38-51, the parts having the technical feature of "a membrane module unit
that comprises: amembrane module for gas separation comprising a housing,
a gas separation membrane disposed in the housing and comprising a porous
membrane and a gas separation activity layer disposed on the porous
membrane, and an adhesion part fixing the gas separation membrane to
the housing; a humidification mechanism for humidifying a starting
material gas supplied to the gas separation membrane; and a dehydration
mechanism for dehydrating the gas purified by the gas separationmembrane"
are identified as Invention 8.

Form PCT/ISA/210 (extra sheet) (January 2015)
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