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GLASS PANEL UNIT MANUFACTURING 
METHOD AND GLASS WINDOW 
MANUFACTURING METHOD 

TECHNICAL FIELD 
[ 0001 ] The present invention relates to glass panel unit 
manufacturing methods and glass window manufacturing 
methods . The present invention specifically relates to a glass 
panel unit manufacturing method for manufacturing a glass 
panel unit including a pair of panels with a reduced - pressure 
space between the pair of panels and a glass window 
manufacturing method for manufacturing a glass window 
including the glass panel unit . 

BACKGROUND ART 

[ 0007 ] A glass panel unit manufacturing method of an 
aspect of the present invention includes an adhesive dispos 
ing step , an opposite disposition step , an inner space forming 
step , a pressure reducing step , and a reduced - pressure space 
forming step . The adhesive disposing step is a step of 
disposing a glass adhesive on one surface of both side 
surfaces in a thickness direction of a first substrate to form 
at least a frame - like portion . The glass adhesive includes 
glass powder and a binder . The glass powder has an average 
particle diameter larger than or equal to 25 um and smaller 
than or equal to 30 um . The first substrate includes at least 
a first glass plate . The opposite disposition step is a step of 
disposing a second substrate including at least a second glass 
plate to face the one surface . In the opposite disposition step , 
a glass composite including the first substrate , the second 
substrate , and the glass adhesive is formed . The inner space 
forming step is a step of heating the glass composite to 
remove the binder and to melt the glass adhesive to form an 
inner space surrounded by a melted substance of the glass 
adhesive between the first substrate and the second sub 
strate . The pressure reducing step is a step of exhausting gas 
in the inner space to reduce a pressure in the inner space . The 
reduced - pressure space forming step is a step of forming a 
reduced - pressure space hermetically sealed from the inner 
space by sealing the inner space with a pressure - reduced 
state of the inner space being maintained . 
[ 0008 ] A glass window manufacturing method according 
to an aspect of the present invention includes manufacturing 
a glass window by fitting a window frame to a glass panel 
unit manufactured by the glass panel unit manufacturing 
method . 

[ 0002 ] A known glass panel unit ( hereinafter referred to as 
a “ glass panel unit ” ) includes a pair of panels ( glass plates ) 
between which a reduced - pressure space is provided . The 
glass panel unit may also be referred to as double glazing . 
The glass panel unit has an excellent thermal insulation 
property because the reduced - pressure space suppresses 
thermal conduction . During manufacturing of a glass panel 
unit , two panels which are paired are bonded to each other 
with a space therebetween , and gas in the space formed 
between the pair of panels is exhausted to hermetically 
enclose the space , thereby forming a reduced - pressure 
space . 
[ 0003 ] In a known glass panel unit manufacturing method , 
a sealing member surrounding the periphery of the reduced 
pressure space is formed from a glass adhesive . For 
example , Patent Literature 1 describes glass powder as the 
sealing member of the double glazing . When the sealing 
member is formed from the glass adhesive , the glass adhe 
sive is integrated with the panels , and thus , a glass panel unit 
with integrity can be obtained . 
10004 ] The glass adhesive used in the manufacturing of 
the glass panel unit may be a material including glass 
powder and a binder . Including the binder enables easy 
application of the glass adhesive to the panels . Heating the 
glass adhesive enables particles of the glass powder to be 
melted and integrated with each other while the binder is 
removed . However , in a manufacturing process of the glass 
panel unit , it is not easy to sufficiently remove the binder . In 
the glass panel unit , if removal of the binder is insufficient 
and the binder remains , the adhesive strength of the pair of 
panels may be reduced and / or the reduced - pressure space 
may be adversely affected . Moreover , when the binder 
remains , coloring or discoloring of the sealing member may 
be caused . 

BRIEF DESCRIPTION OF DRAWINGS 

[ 0009 ] FIGS . 1A to 1E illustrate a glass panel unit manu 
facturing method of a first embodiment according to the 
present invention , and more specifically , FIGS . 1A to 1E are 
sectional views each illustrating a step in the glass panel unit 
manufacturing method ; 
[ 0010 ] FIGS . 2A to 2C illustrate the glass panel unit 
manufacturing method , and more specifically , FIGS . 2A to 
2C are plan views each illustrating a step in the glass panel 
unit manufacturing method ; 
[ 0011 ] FIGS . 3A to 3C are schematic views each illustrat 
ing a glass adhesive , wherein FIG . 3A illustrates the glass 
adhesive before a binder is removed , FIG . 3B illustrates the 
glass adhesive of FIG . 3A after the binder is removed , and 
FIG . 3C illustrates the glass adhesive of FIG . 3B after 
particles of glass powder are melted and integrated with 
each other ; 
[ 0012 ] FIGS . 4A and 4B illustrate a glass panel unit 
manufacturing method of a second embodiment according to 
the present invention , and more specifically , FIGS . 4A and 
4B are plan views each illustrating a step in the glass panel 
unit manufacturing method of the second embodiment ; 
[ 0013 ] FIG . 5 A is a plan view illustrating a glass panel 
unit manufactured by a glass panel unit manufacturing 
method of a third embodiment according to the present 
invention , and FIG . 5B is a sectional view taken along line 
A - A of FIG . 5A ; and 
[ 0014 ] FIG . 6 is a front view illustrating a glass window 
manufactured by a glass window manufacturing method of 
a fourth embodiment according to the present invention . 

CITATION LIST 

Patent Literature 
[ 0005 ] Patent Literature 1 : JP H11 - 278877 A 

SUMMARY OF INVENTION 
[ 0006 ] An object of the present invention is to provide a 
glass panel unit manufacturing method and a glass window 
manufacturing method which enable effective removal of a 
binder from a glass adhesive , provide high adhesive strength 
of panels , and enable stable formation of a reduced - pressure 
space . 
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DESCRIPTION OF EMBODIMENTS 
First to fourth embodiments will be described [ 0015 ] 

below . 

First Embodiment 
[ 0016 ] First , a first embodiment will be described . FIGS . 
1A to 1E and FIGS . 2A to 2C illustrate an example method 
( manufacturing method ) for manufacturing a glass panel 
unit 1 of the present embodiment . FIGS . 1A to 1E are 
sectional views each illustrating a step in the method for 
manufacturing the glass panel unit 1 . FIGS . 2A to 2C are 
plan views each illustrating a step in the method for manu 
facturing the glass panel unit 1 . 
[ 0017 ] FIGS . 1A to 1E and FIGS . 2A to 2C each sche 
matically show a step in the method for manufacturing the 
glass panel unit 1 . The actual dimension of each of members 
or the glass panel unit 1 may be different from that shown 
in FIGS . 1A to 1E and FIGS . 2A to 2C . In particular , in 
FIGS . 1A to 1E , the thickness of the glass panel unit 1 and 
the thickness of each member of the glass panel unit 1 in 
steps in the manufacturing method are illustrated larger than 
their actual dimensions so as to facilitate understanding . 
Moreover , in FIGS . 2A to 2C , members ( a sealing member 
30 and spacers 40 ) in the glass panel unit 1 are not shown 
in broken lines but are shown in thin lines so as to facilitate 
understanding . 
[ 0018 ] Glass Panel Unit 
[ 0019 ] FIGS . 1E and 2C each show the glass panel unit 1 
manufactured ( formed ) by the manufacturing method of the 
present embodiment . As illustrated in FIG . 2C , six glass 
panel units 1 are obtained by the manufacturing method of 
the present embodiment . 
[ 0020 ] The glass panel unit 1 is substantially transparent . 
Thus , inner members ( e . g . , the sealing member 30 and the 
spacers 40 ) in the glass panel unit 1 are visible . In FIGS . 2B 
and 2C , the inner members which are visible are illustrated . 
FIG . 2C is a view illustrating the glass panel unit 1 seen from 
a side on which the second panel T20 is provided . 
[ 0021 ] The glass panel unit 1 includes a pair of panels T10 
and T20 facing each other and the sealing member 30 
bonded to the pair of panels T10 and T20 and having a frame 
shape . In the following description , one of the pair of panels 
T10 and T20 is referred to as a first panel T10 , and the other 
panel T20 of the pair of panels T10 and T20 which faces the 
first panel T10 is referred to as a second panel T20 ( see 
FIGS . 1E and 2C ) . 
[ 0022 ] The first panel T10 is made of at least first glass 10 . 
The first panel T10 of the present embodiment includes only 
the first glass 10 . 
10023 ] The second panel T20 is made of at least second 
glass 20 . The second panel T20 of the present embodiment 
includes only the second glass 20 . 
[ 0024 ] The glass panel unit 1 includes the spacers 40 . The 
spacers 40 are disposed between the first panel T10 and the 
second panel T20 . The glass panel unit 1 has a reduced 
pressure space 50 . The reduced - pressure space 50 is formed 
between the first panel T10 and the second panel T20 . The 
glass panel unit 1 of the present embodiment has a vacuum 
space as the reduced - pressure space 50 . That is , the glass 
panel unit 1 of the present embodiment is a vacuum glass 
panel unit ( vacuum glass panel ) . Note that the reduced 

pressure space 50 does not have to be a vacuum space but 
is only required to be a space having a pressure lower than 
the atmospheric pressure . 
[ 0025 ] . A material which forms the glass panel unit 1 at 
least includes a pair of substrates T100 and T200 , a glass 
adhesive 300 , and the spacers 40 . In the following descrip 
tion , one of the pair of substrates T100 and T200 is referred 
to as a first substrate T100 and the other of the pair of 
substrates T100 and T200 is referred to as a second substrate 
T200 . 
( 0026 ] The first panel T10 of the glass panel unit 1 is 
manufactured from the first substrate T100 . The second 
panel T20 of the glass panel unit 1 includes the second 
substrate T200 . The sealing member 30 of the glass panel 
unit 1 includes the glass adhesive 300 . That is , the sealing 
member 30 is a hardened material of the glass adhesive 300 . 
[ 0027 ] Manufacturing Glass Panel Unit 
[ 0028 ] In the present embodiment , a substrate prepared as 
the first substrate T100 at the start of the manufacturing has 
a size larger than the size of the first panel T10 of the glass 
panel unit 1 which is to be manufactured manufactured 
glass panel unit 1 ) . Moreover , in the manufacturing method 
of the present embodiment , a substrate prepared as the 
second substrate T200 at the start of the manufacturing has 
a size larger than the size of the second panel T20 of the 
glass panel unit 1 which is to be manufactured ( manufac 
tured glass panel unit 1 ) . 
[ 0029 ] More specifically , in the manufacturing method of 
the present embodiment , a substrate prepared as the first 
substrate T100 has a size corresponding to a plurality of 
( specifically , six ) first panels T10 . Moreover , a substrate 
prepared as the second substrate T200 has a size correspond 
ing to a plurality of ( specifically , six ) second panels T20 . 
[ 0030 ] As the present embodiment , a method for simulta 
neously manufacturing a plurality of glass panel units 1 from 
large - size substrates T100 and T200 is referred to as mul 
tiple production . The multiple production enables glass 
panel units 1 to be efficiently manufactured . 
[ 0031 ] In a step in the method for manufacturing the glass 
panel unit 1 of the present embodiment , a glass composite 2 
including the first substrate T100 , the second substrate T200 , 
the glass adhesive 300 , and the spacers 40 is formed . 
[ 0032 ] FIGS . 1C and 2A show the glass composite 2 . 
Moreover , in the course of manufacturing the glass panel 
unit 1 , an integrated panel 3 is formed by integrating the first 
substrate T100 , the second substrate T200 , and the glass 
adhesive 300 with each other . FIGS . 1D and 2B show the 
integrated panel 3 . 
10033 ] The manufacturing method of the glass panel unit 
1 of the present embodiment includes a substrate preparation 
step , an adhesive disposing step , an opposite disposition 
step , an inner space forming step , a pressure reducing step , 
a reduced - pressure space forming step , a cooling step , and a 
cutting step . The substrate preparation step , the adhesive 
disposing step , the opposite disposition step , the inner space 
forming step , the pressure reducing step , the reduced - pres 
sure space forming step , the cooling step , and the cutting 
step are started in this order . 
[ 0034 ] Substrate Preparation Step 
( 0035 ] To manufacture the glass panel unit 1 , the substrate 
preparation step ( a glass plate preparing step ) is first per 
formed . The substrate preparation step is a step of preparing 
the first substrate T100 and the second substrate T200 . 
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[ 0036 ] The first substrate T100 and the second substrate 
T200 are transparent . In this embodiment , the term “ trans 
parent " also includes the meaning of translucent and means 
that the first substrate T100 and the second substrate T200 
each have a light transmitting property . 
10037 ] FIG . 1A shows the first substrate T100 which is 
prepared . The first substrate T100 includes at least a first 
glass plate 100 . The first substrate T100 of the present 
embodiment includes only the first glass plate 100 ( a plate 
made of glass ) . 
[ 0038 ] The first substrate T100 of the present embodiment 
has surfaces ( a first surface T100a and a second surface 
T100b which will be described later ) which are flat . The first 
substrate T100 of the present embodiment includes at least 
one first panel T10 . The substrate preparation step may 
include processing the first substrate T100 to have an 
arbitrary dimension and / or disposing the first substrate T100 
on a prescribed device . 
[ 0039 ] FIG . 1A shows only the first substrate T100 , but in 
the substrate preparation step of the present embodiment , the 
second substrate T200 is also prepared separately . The 
preparation of the second substrate T200 includes preparing 
a second substrate T200 which is to be paired with the first 
substrate T100 and which has a prescribed dimension . Note 
that the second substrate T200 may be prepared after the 
adhesive disposing step . 
10040 ] The second substrate T200 includes at least a 
second glass plate 200 . The second substrate T200 of the 
present embodiment includes only the second glass plate 
200 ( plate made of glass ) . 
[ 0041 ] The second substrate T200 of the present embodi 
ment has surfaces ( a first surface T200a and a second surface 
T200b which will be described later ) which are flat . The 
second substrate T200 of the present embodiment includes 
at least one second panel T20 . 
( 0042 ] FIG . 1C shows the second substrate T200 ( where 
the second substrate T200 is laid over the first substrate 
T100 ) . The second substrate T200 has an exhaust port 201 . 
[ 0043 ] The second substrate T200 of the present embodi 
ment has a hole 201a penetrating the second substrate T200 . 
Moreover , the surface ( the second surface T2006 which will 
be described later ) of the second substrate T200 is provided 
with an exhaust pipe 202 integrally attached to the second 
substrate T200 . A hole 202a formed in the exhaust pipe 202 
is in communication with the hole 201a . The hole 202a and 
the hole 201a form the exhaust port 201 . 
[ 0044 ] The preparation of the second substrate T200 may 
include forming the exhaust port 201 ( the hole 201a and the 
hole 202a ) in the second substrate T200 . Moreover , the 
exhaust port 201 may be formed in the first substrate T100 
but not in the second substrate T200 . 
100451 The first substrate T100 has both side surfaces in a 
thickness direction of the first substrate T100 , and one of the 
side surfaces is defined as the first surface T100a , and the 
other of the side surfaces is defined as the second surface 
T100b . The first surface T100a of the first substrate T100 
faces the second substrate T200 and serves as an inner 
surface of the glass panel unit 1 . The second surface T100b 
of the first substrate T100 is a surface opposite to the first 
surface T100a and serves as an outer surface of the glass 
panel unit 1 . 
10046 ] The second substrate T200 has both side surfaces 
in a thickness direction of the second substrate T200 , and 
one of the side surfaces is defined as the first surface T200a , 

and the other of the side surfaces is defined as the second 
surface T2006 . The first surface T200a of the second sub 
strate T200 faces the first substrate T100 and serves as an 
inner surface of the glass panel unit 1 . The second surface 
T200b of the second substrate T200 is a surface opposite to 
the first surface T200a and serves as an outer surface of the 
glass panel unit 1 . The first surface T100a of the first 
substrate T100 faces the first surface T200a of the second 
substrate T200 . 
[ 0047 ] The first glass plate 100 has a surface which faces 
the second substrate T200 and which may be provided with 
a heat reflective film . In this case , the first substrate T100 
includes the first glass plate 100 and the heat reflective film . 
[ 0048 ] The second glass plate 200 has a surface which 
faces the first substrate T100 and which may be provided 
with a heat reflective film . In this case , the second substrate 
T200 includes the second glass plate 200 and the heat 
reflective film . 
100491 . In the glass panel unit 1 , the heat reflective film 
may be provided on the first surface T100a of the first 
substrate T100 and the first surface T200a of the second 
substrate T200 . That is , the heat reflective film may be 
provided on at least one of an inner surface ( a surface facing 
the second substrate T200 ) of the first glass plate 100 and an 
inner surface ( a surface facing the first substrate T100 ) of the 
second glass plate 200 . The heat reflective film has a heat 
reflective property , which improves the thermal insulation 
property of the glass panel unit 1 . 
[ 0050 ] The heat reflective film may be , for example , an 
infrared reflective film . The infrared reflective film can block 
infrared rays . The heat reflective film may be a Low - E film . 
The heat reflective film may have a thermal barrier property . 
The heat reflective film is made of , for example , a metal thin 
film having an infrared ray blocking property . Note that the 
metal thin film has a small thickness and is light transmis 
sive . Thus , the metal thin film has substantially no influence 
over the transparency of the glass panel unit 1 . 
[ 0051 ] The thickness of the first substrate T100 ( i . e . , the 
thickness of the first panel T10 ) and the thickness of the 
second substrate T200 ( i . e . , the thickness of the second panel 
T20 ) are each , for example , larger than or equal to 1 mm and 
smaller than or equal to 10 mm . In the present embodiment , 
the thickness of the first substrate T100 is equal to the 
thickness of the second substrate T200 . When the thickness 
of the first substrate T100 and the thickness of the second 
substrate T200 are equal to each other , the same substrates 
can be used , which simplifies the manufacturing . As illus 
trated in FIG . 2A , the first substrate T100 has a rectangular 
shape , and similarly , the second substrate T200 also has a 
rectangular shape . 
[ 0052 ] Examples of materials of the first substrate T100 
( i . e . , the first panel T10 ) and the second substrate T200 ( i . e . , 
the second panel T20 ) include soda - lime glass , high strain 
point glass , chemically strengthened glass , no - alkali glass , 
quartz glass , Neoceram , and physically strengthened glass . 
[ 0053 ] Adhesive Disposing Step 
[ 0054 ] After the first substrate T100 is prepared ( after the 
substrate preparation step ) , the adhesive disposing step is 
performed . As illustrated in FIG . 1B , the adhesive disposing 
step is a step of disposing the glass adhesive 300 on the first 
surface T100a of the first substrate T100 to form at least a 
frame - like portion ( a portion including a first glass adhesive 
301 which will be described later ) . To dispose the glass 
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adhesive 300 on the first substrate T100 , the first substrate 
T100 is placed with the first surface T100a facing upward . 
[ 0055 ] The spacers 40 may be arranged while the glass 
adhesive 300 is disposed . The glass adhesive 300 and the 
spacers 40 are arranged on the first surface T100a of the first 
substrate T100 . The glass adhesive 300 includes hot - melt 
glass . The glass adhesive 300 includes at least a portion 
having a frame - like shape when seen in the thickness 
direction of the first substrate T100 . The glass adhesive 300 
is melted and then cured to finally form the sealing member 
30 . That is , the sealing member 30 is made from the glass 
adhesive 300 and is a hardened material of the glass adhe - 
sive 300 . 
[ 0056 ] The melting temperature of the glass adhesive 300 
is , for example , higher than 300° C . The glass adhesive 300 
may have a melting temperature higher than 400° C . Note 
that a low melting temperature of the glass adhesive 300 is 
advantageous to a process . Thus , the melting temperature of 
the glass adhesive 300 is preferably lower than or equal to 
400° C . , and more preferably lower than or equal to 360° C . 
[ 0057 ] As can be seen from FIG . 2A , the glass adhesive 
300 and the spacers 40 are disposed on the first substrate 
T100 . The glass adhesive 300 may be disposed by applica 
tion . For the application , for example , a dispenser may be 
used . 
[ 0058 ] The glass adhesive 300 of the present embodiment 
includes at least two types of glass adhesives , namely the 
first glass adhesive 301 and a second glass adhesive 302 . The 
glass adhesive 300 of the present embodiment includes the 
first glass adhesive 301 and the second glass adhesive 302 . 
[ 0059 ] The first glass adhesive 301 and the second glass 
adhesive 302 are provided on respective prescribed locations 
on the first surface T100a of the first substrate T100 . In FIG . 
1B , the second glass adhesive 302 is indicated by a broken 
line . This means that the second glass adhesive 302 is 
disposed to not all portions along the short sides of the first 
substrate T100 . 
[ 0060 ] From FIG . 2A , it can be seen that the arrangement 
of the first glass adhesive 301 and the second glass adhesive 
302 . Arranging the first glass adhesive 301 is defined as a 
first adhesive disposing step . Arranging the second glass 
adhesive 302 is defined as a second adhesive disposing step . 
The adhesive disposing step includes the first adhesive 
disposing step and the second adhesive disposing step . The 
first adhesive disposing step may first be performed or the 
second adhesive disposing step may first be performed . For 
example , the second adhesive disposing step may be per 
formed after the first adhesive disposing step . 
[ 0061 ] As illustrated in FIG . 3A , the glass adhesive 300 
includes glass powder 310 and a binder 320 . In the present 
embodiment , the first glass adhesive 301 includes glass 
powder 310 and a binder 320 , and the second glass adhesive 
302 also includes glass powder 310 and a binder 320 . The 
binder 320 facilitates dispersion of the glass powder 310 . 
Moreover , the binder 320 enables the glass adhesive 300 to 
be easily applied to the substrate ( the first substrate T100 or 
the second substrate T200 ) . The binder 320 included in the 
first glass adhesive 301 may be the same as or different from 
the binder 320 included in the second glass adhesive 302 . 
The glass powder 310 included in the first glass adhesive 
301 may be the same as or different from the glass powder 
310 included in the second glass adhesive 302 . 
[ 0062 ] The glass powder 310 includes hot - melt glass . The 
hot - melt glass is also referred to as low melting glass . The 

glass powder 310 may be glass frit ( specifically , low melting 
glass frit ) . Examples of the low melting glass frit include 
bismuth - based glass frit ( glass frit containing bismuth ) , 
lead - based glass fit ( glass frit containing lead ) , and vana 
dium - based glass frit ( glass frit containing vanadium ) . When 
the low melting glass frit is used as the glass powder 310 , the 
glass powder 310 is meltable at a low heating temperature , 
which facilitates the manufacturing of the glass panel unit 1 . 
[ 0063 ] The binder 320 may be made of a resin . The 
material of the binder 320 is not particularly limited but may 
be ethyl cellulose , an acrylic resin , a butyral resin , or the 
like . These materials can enhance the coating property of the 
glass adhesive 300 . The resin included in the binder 320 is 
preferably a resin having a low molecular weight and being 
easily decomposable . Since the acrylic resin has an excellent 
debinder property ( decomposability ) , the acrylic resin is 
preferably used as the resin included in the binder 320 . 
[ 0064 ] The glass adhesive 300 may contain a solvent . The 
solvent may be an organic solvent . The solvent is removed 
by heating during the manufacturing of the glass panel unit 
1 . The binder 320 may be dissolved or dispersed in the 
solvent . 
10065 ] As can be seen from FIG . 2A , the first glass 
adhesive 301 is disposed at a peripheral portion of the first 
surface T100a of the first substrate T100 . That is , the first 
glass adhesive 301 is disposed along an outer edge of the 
first substrate T100 . 
10066 ] The first glass adhesive 301 on the first substrate 
T100 has a single - frame shape . That is , the first glass 
adhesive 301 extends in a peripheral direction on the first 
surface T100a and has a frame shape . 
[ 0067 ] The arrangement location of the second glass adhe 
sive 302 is within an area surrounded by the first glass 
adhesive 301 . On the first surface T100a of the first substrate 
T100 , the second glass adhesive 302 is arranged to partition 
the area surrounded by the first glass adhesive 301 . 
10068 ] . The first glass adhesive 301 and the second glass 
adhesive 302 are provided to correspond to edges of the 
glass panel unit 1 which is to be obtained . That is , the first 
glass adhesive 301 and the second glass adhesive 302 are 
arranged on portions corresponding to the edges of the glass 
panel units 1 on the first surface T100a of the first substrate 
T100 . 
[ 0069 ] As can be seen from the arrangement of the glass 
adhesive 300 in FIG . 2A , the second glass adhesive 302 is 
apart from the first glass adhesive 301 . That is , the second 
glass adhesive 302 are disposed apart from the first glass 
adhesive 301 on the first surface T100a of the first substrate 
T100 . In this case , the glass composite 2 has a gap ( air 
passage 55 ) formed between the first glass adhesive 301 and 
the second glass adhesive 302 . Air is easily removed through 
the gap . 
[ 0070 ] In FIG . 2A , pieces of the second glass adhesive 302 
are arranged to partition the first substrate T100 into six 
sections . FIG . 2A shows an example of the arrangement of 
the pieces of the second glass adhesive 302 . The number and 
the arrangement pattern of the pieces of the second glass 
adhesive 302 are not particularly limited . The pieces of the 
second glass adhesive 302 are arranged to form walls . 
[ 0071 ] As can be seen from FIGS . 1C and 2A , laying the 
second substrate T200 over the first substrate T100 forms an 
inner space 500 between the first substrate T100 and the 
second substrate T200 . The second glass adhesive 302 
partitions the inner space 500 into six sections . 
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[ 0072 ] Note that the second glass adhesive 302 does not 
completely separate the inner space 500 . The second glass 
adhesive 302 partitions the inner space 500 such that two 
types of spaces in the inner space 500 are in communication 
with each other . The two types of spaces in the inner space 
500 include a first space 501 which is not in direct commu 
nication with the exhaust port 201 ( a space without the 
exhaust port 201 ) and a second space 502 which is in direct 
communication with the exhaust port 201 ( a space having 
the exhaust port 201 ) . 
10073 ] The first space 501 and the second space 502 are 
separated by the second glass adhesive 302 . The second 
space 502 is in direct communication with the exhaust port 
201 formed in the second substrate T200 ( see FIG . 1C ) . The 
first space 501 is in communication with the exhaust port 
201 via the second space 502 but is not in direct commu 
nication with the exhaust port 201 . 
[ 0074 ] In the present embodiment , the second glass adhe 
sive 302 ( in FIG . 2A , all pieces of the second glass adhesive 
302 ) is apart from the first glass adhesive 301 ( in FIG . 2A , 
a single first glass adhesive 301 ) , and two pieces of the 
second glass adhesive 302 ( in FIG . 2A , adjacent pieces of 
the second glass adhesive 302 ) are apart from each other . 
Thus , the plurality of spaces ( in FIG . 2A , six spaces ) 
including the first space 501 ( in FIG . 2A , five first spaces 
501 ) and the second space 502 in FIG . 2A , one second 
space 502 ) are connected to each other . 
[ 0075 ] A gap between the first glass adhesive 301 and each 
of the pieces of the second glass adhesive 302 and a gap 
between each two adjacent pieces of the second glass 
adhesive 302 serve as air passages 55 for evacuating the 
inner space 500 of the glass composite 2 in the pressure 
reducing step which will described later . In the pressure 
reducing step ( evacuation step ) , air in each first space 501 
passes through the air passages 55 and is exhausted from the 
second space 502 through the exhaust port 201 . 
10076 ] Note that it is possible to omit one of the gap 
between the first glass adhesive 301 and each of the pieces 
of the second glass adhesive 302 and the gap between each 
two adjacent pieces of the second glass adhesive 302 . That 
is , only the gap between the first glass adhesive 301 and each 
piece of the second glass adhesive 302 may be formed or 
only the gap between each two adjacent pieces of the second 
glass adhesive 302 may be formed . 
[ 0077 ] The spacers 40 may be arranged after the glass 
adhesive 300 is disposed . In this case , the spacers 40 are 
easily arranged . The spacers 40 may be arranged at equal 
intervals . Alternatively , the spacers 40 may be arranged at 
irregular intervals . The spacers 40 may be arranged by a chip 
mounter or the like . Note that spacers 40 may be formed by 
a thin film formation technique . 
[ 0078 ] The spacers 40 can sustain force causing the first 
substrate T100 and the second substrate T200 to approach 
each other . The glass panel unit 1 of the present embodiment 
includes the plurality of spacers 40 . The plurality of spacers 
40 secure the distance between the first panel T10 and the 
second panel T20 , thereby easily forming the space ( re 
duced - pressure space ) 50 between the first panel T10 and the 
second panel T20 . 
[ 0079 ] The plurality of spacers 40 are arranged at inter 
sections of virtual lines forming a rectangular grid . Each 
spacer 40 of the present embodiment has a columnar shape . 
The spacers 40 are arranged at a pitch of , for example , larger 
than or equal to 10 mm and smaller than or equal to 100 mm . 

The shape , dimension , pitch , arrangement pattern of the 
spacers 40 are not particularly limited and may be accord 
ingly selected . 
f0080 ] Each spacer 40 may have a prism shape or spheri 
cal shape . The spacers 40 are made of a resin , metal , or the 
like . The spacers 40 are preferably made of highly heat 
resistant polyimide . The spacers 40 may be made of a resin 
film . 
[ 0081 ] In this embodiment , gas adsorbent may be disposed 
on one or both of the first surface T100a of the first substrate 
T100 and the first surface T200a of the second substrate 
T200 . The gas adsorbent is to be disposed in the reduced 
pressure space 50 of the glass panel unit 1 which is manu 
factured 
[ 0082 ] The gas adsorbent may be in solid form or may be 
a material having fluidity . When the gas adsorbent is in solid 
form , the gas adsorbent is fixed to at least one of the first 
surface T100a and the first surface T200a by , for example , 
bonding . When the gas adsorbent is a material having 
fluidity , the gas adsorbent is , for example , applied to at least 
one of the first surface T100a and the first surface T200a and 
is then dried , thereby being fixed to at least one of the first 
surface T100a and the first surface T200a . 
[ 0083 ] The gas adsorbent may include getter . The gas 
adsorbent may include only getter . The gas adsorbent 
adsorbs gas in the reduced - pressure space 50 . Thus , the 
degree of vacuum in the reduced - pressure space 50 can be 
maintained , and the thermal insulation property can be 
improved . The gas adsorbed by the gas adsorbent may be gas 
derived from the binder 320 . 
[ 0084 ] Opposite Disposition Step 
[ 0085 ] After the adhesive disposing step , the opposite 
disposition step is performed . As illustrated in FIGS . 1C and 
2A , the opposite disposition step is a step of disposing the 
second substrate T200 on the glass adhesive 300 to face the 
first surface T100a of the first substrate T100 . 
[ 0086 ] Disposing the second substrate T200 on the glass 
adhesive 300 to face the first surface T100a of the first 
substrate T100 as described above forms the glass composite 
2 including the first substrate T100 , the second substrate 
T200 , the glass adhesive 300 , and the spacers 40 . 
[ 0087 ] The glass composite 2 has the inner space 500 
formed between the first substrate T100 and the second 
substrate T200 . The inner space 500 formed between the first 
substrate T100 and the second substrate T200 is partitioned 
as described with reference to FIG . 2A . In FIG . 1C , the 
second glass adhesive 302 is indicated by a broken line . The 
second glass adhesive 302 does not completely partition the 
inner space 500 . 
[ 0088 ] Inner Space Forming Step 
[ 0089 ] After the opposite disposition step , the inner space 
forming step is performed . The inner space forming step is 
a step of heating the glass composite 2 to simultaneously 
remove the binder 320 included in the glass adhesive 300 
and melt only the first glass adhesive 301 ( only the glass 
powder 310 included in the first glass adhesive 301 ) of the 
first glass adhesive 301 and the second glass adhesive 302 so 
as to form the inner space 500 surrounded by a melted 
substance of the first glass adhesive 301 between the first 
substrate T100 and the second substrate T200 . 
[ 0090 ] Here , melting the glass adhesive 300 may mean 
that the glass powder 310 ( hot - melt glass ) is softened by heat 
to such an extent that the glass powder 310 can be deformed 
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11b or perform bonding . Meltability does not have to be exhib 
ited to such an extent that the glass adhesive 300 flows . 
10091 ] The glass composite 2 is heated in , for example , a 
furnace . The first glass adhesive 301 and the second glass 
adhesive 302 of the present embodiment are different from 
each other . The hot - melt temperature of the first glass 
adhesive 301 is lower than the hot - melt temperature of the 
second glass adhesive 302 . That is , the first glass adhesive 
301 melts at a temperature lower than the temperature at 
which the second glass adhesive 302 melts . 
[ 0092 ] In the present embodiment , the glass adhesive 300 
is heated to a temperature higher than the hot - melt tempera 
ture of the first glass adhesive 301 and lower than the 
hot - melt temperature of the second glass adhesive 302 to 
melt only the first glass adhesive 301 of the first glass 
adhesive 301 and the second glass adhesive 302 . 
[ 0093 ] As described above , when the first glass adhesive 
301 melts , the first glass adhesive 301 bonds the first 
substrate T100 to the second substrate T200 , and the inner 
space 500 is hermetically sealed except for the area corre 
sponding to the exhaust port 201 . 
[ 0094 ] The inner space 500 is a space surrounded by the 
first substrate T100 , the second substrate T200 , and the 
melted substance of the first glass adhesive 301 . As 
described above , the inner space 500 is formed between the 
first substrate T100 and the second substrate T200 by being 
surrounded by a melted substance of the glass adhesive 300 . 
The temperature at which the first glass adhesive 301 melts 
but the second glass adhesive 302 does not melt is defined 
as a first melting temperature . At the first melting tempera 
ture , the second glass adhesive 302 does not melt , and thus , 
the second glass adhesive 302 maintains its shape . 
[ 0095 ] Heating the glass composite 2 as described above 
increases the temperature of the glass composite 2 . Thus , the 
binder 320 of the glass adhesive 300 ( the first glass adhesive 
301 and the second glass adhesive 302 ) is thermally decom 
posed , is vaporized , and is removed . Then , the first glass 
adhesive 301 reaches the hot - melt temperature , thereby 
melting the glass powder 310 to exhibit adhesiveness . 
[ 0096 ] Note that the hot - melt temperature of the first glass 
adhesive 301 may be equal to the hot - melt temperature of 
the second glass adhesive 302 . In this case , the pressure in 
the inner space 500 is reduced in , for example , heating the 
glass adhesive 300 . 
[ 0097 ] In this embodiment , the binder 320 included in the 
glass adhesive 300 ( the first glass adhesive 301 and the 
second glass adhesive 302 ) is used to facilitate the applica 
tion of the glass adhesive 300 and is ideally preferably 
removed completely in manufacturing the glass panel unit 1 . 
That is , in the glass adhesive 300 , particles of the glass 
powder 310 can be integrated by melting while the binder 
320 is removed by heating . The binder 320 is heated to be 
thermally decomposed and vaporized to be removed . 
[ 0098 ] In the manufacturing process of the glass panel unit 
1 , it is , however , not easy to completely remove the binder 
320 . In the glass panel unit 1 , if removal of the binder 320 
is insufficient and the binder 320 remains , the adhesive 
strength of the pair of substrates T100 and T200 ( first 
substrate T100 and second substrate T200 ) may be reduced 
and / or the reduced - pressure space 50 may be adversely 
affected . Moreover , when the binder 320 remains , coloring 
or discoloring of the sealing member 30 may be caused . 
When the adhesive strength of the pair of substrates T100 
and T200 is reduced , the substrates T100 and T200 may be 

separated from each other . Thus , in the present embodiment , 
the particle size of the glass powder 310 is optimized as 
described below to increase the removal effect of the binder 
320 . 
[ 0099 ] At least a part of the glass adhesive 300 of the 
present embodiment includes the glass powder 310 having 
an average particle diameter larger than or equal to 25 um 
and smaller than or equal to 30 um and the binder 320 . More 
specifically , the glass adhesive 300 includes the first glass 
adhesive 301 and the second glass adhesive 302 , and at least 
the second glass adhesive 302 includes the glass powder 310 
having an average particle diameter larger than or equal to 
25 um and smaller than or equal to 30 um and the binder 
320 . In this case , “ at least a part of ” mentioned above 
denotes the second glass adhesive 302 . 
[ 0100 ] Both the first glass adhesive 301 and the second 
glass adhesive 302 may include the glass powder 310 having 
an average particle diameter larger than or equal to 25 um 
and smaller than or equal to 30 um and the binder 320 . In 
this case , glass powder 310 having the same average particle 
diameters may be used for both the first glass adhesive 301 
and the second glass adhesive 302 , which can simplify the 
manufacturing 
[ 0101 ] Alternatively , the second glass adhesive 302 may 
include the glass powder 310 having an average particle 
diameter larger than or equal to 25 um and smaller than or 
equal to 30 um and the binder 320 , and the first glass 
adhesive 301 may include glass powder 310 having an 
average particle diameter except for a range from 25 um and 
30 um inclusive ( e . g . , having an average particle diameter 
larger than or equal to 10 um and smaller than or equal to 15 
um ) and the binder 320 . In this case , the glass powder 310 
having an average particle diameter larger than or equal to 
10 um and smaller than or equal to 15 um which is more 
widely available can be adopted for the part of the glass 
adhesive 300 , which facilitates the manufacturing . 
[ 0102 ] As described above , a part of the glass adhesive 
300 may include the glass powder 310 having an average 
particle diameter larger than or equal to 25 um and smaller 
than or equal to 30 um , or the entirety of the glass adhesive 
300 may include the glass powder 310 having an average 
particle diameter larger than or equal to 25 um and smaller 
than or equal to 30 um . 
[ 0103 ] The first glass adhesive 301 is disposed on a 
peripheral portion ( including a peripheral edge ) of the first 
substrate T100 . The second glass adhesive 302 is disposed 
to partition the area surrounded by the first glass adhesive 
301 . 
[ 0104 ] As described above , the first glass adhesive 301 is 
located at the peripheral portion ( i . e . , the edge ) of the first 
substrate T100 and is exposed to the external environment . 
Thus , the first glass adhesive 301 is in a state where the 
binder 320 easily escapes . On the other hand , the second 
glass adhesive 302 is not disposed on the peripheral portion 
of the first substrate T100 but is disposed in the area 
surrounded by the first glass adhesive 301 . Thus , the binder 
320 does not easily escape from the second glass adhesive 
302 . In a heating process , the second glass adhesive 302 is 
sandwiched between the two substrates T100 and T200 and 
is not exposed to the external environment . Thus , the binder 
320 in the second glass adhesive 302 is not easily removed . 
Thus , when the average particle diameter of the glass 
powder 310 included in the second glass adhesive 302 is 
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larger than or equal to 25 um and smaller than or equal to 30 
um , the binder 320 can be effectively removed . 
[ 0105 ] The particle size of the glass powder 310 is mea 
sured by a particle size analyzer . The particle size analyzer 
is preferably a laser diffraction analyzer . In this case , the 
average particle diameter of the glass powder 310 is the 
value of a median size ( D50 ) . 
[ 0106 ] In this embodiment , after the glass adhesive 300 is 
disposed , heating ( pre - calcination ) may be performed to 
remove the binder 320 in the glass adhesive 300 . The 
pre - calcination is performed before the substrates T100 and 
T200 which are paired are disposed to face each other . 
However , when the pre - calcination is performed , the num 
ber of manufacturing processes increases , and cost is 
increased , which may complicate the manufacturing of the 
glass panel unit 1 . Moreover , after the substrates T100 and 
T200 which are paired are disposed to face each other , a 
heating time for removing the binder 320 may be set 
separately from a heating time for melting the glass adhesive 
300 so as to increase the total heating time . However , 
increasing the heating time lengthens the manufacturing 
process , which may increase the cost . 
[ 0107 ] In the present embodiment , the glass adhesive 300 
is used , and therefore , the binder 320 is more easily removed 
without performing the pre - calcination or additional heating 
for removal of the binder 320 . Thus , the pre - calcination and 
the additional heating can be omitted , and manufacturing 
efficiency can be improved . 
[ 0108 ] With reference to FIGS . 3A to 3C , heating and 
melting of the glass adhesive 300 will be described . 
0109 ] FIGS . 3A to 3C show a schematic diagram of the 
glass adhesive 300 . FIG . 3A shows the glass adhesive 300 
disposed on the first substrate T100 or the second substrate 
T200 . The glass adhesive 300 is in a state where the binder 
320 is not yet removed . FIG . 3B shows the glass adhesive 
300 which is in a state where the glass adhesive 300 is heated 
and the binder 320 is removed . FIG . 3C shows the glass 
adhesive 300 whose particles of the glass powder 310 are 
melted and are integrated . 
[ 0110 ] As illustrated in FIG . 3A , the glass adhesive 300 
includes the glass powder ( glass particles ) 310 and the 
binder ( binder component ) 320 . The glass powder 310 
shown in FIG . 3A are particles of glass powder included in 
the glass adhesive 300 . The binder 32 shown in FIG . 3A is 
a binder component included in the glass adhesive 300 . The 
binder 320 may be dispersed in a solvent . 
[ 0111 ] When the glass adhesive 300 is applied to the first 
substrate T100 or the second substrate T200 , the particles of 
the glass powder 310 are stacked on each other as illustrated 
in FIG . 3A , and the binder 320 is located in a gap between 
the particles of the glass powder 310 . 
[ 0112 ] When the glass adhesive 300 is heated , the binder 
320 is removed as illustrated in FIG . 3B , and the glass 
powder 310 remains as sediment . The glass adhesive 300 is 
heated to bond the first substrate T100 and the second 
substrate T200 to each other . 
[ 0113 ] . In this embodiment , the binder 320 passes through 
the gap between adjacent particles of the glass powder 310 
and escapes to the outside . Thus , it may be difficult to 
sufficiently remove the binder 320 during the manufacturing 
of the glass panel unit 1 . If the binder 320 remains , the 
adhesive strength of the pair of substrates T100 and T200 
may decrease . In particular , as described above , the second 
glass adhesive 302 is not exposed to the outside , and 

therefore , the binder 320 of the second glass adhesive 302 is 
not easily removed . This is because when the first glass 
adhesive 301 on a peripheral edge of the glass composite 2 
is blown with air from the outside of the glass composite 2 
in heating , the binder 320 can be removed , but the second 
glass adhesive 302 is located in the glass composite 2 , and 
the air does not reach the second glass adhesive 302 . 
101141 In the present embodiment , at least the second glass 
adhesive 302 includes the glass powder 310 having an 
average particle diameter larger than or equal to 25 um and 
smaller than or equal to 30 um and the binder 320 . Thus , the 
gap formed between the particles of the glass powder 310 
shown in FIG . 3A is relatively large , and the binder 320 
more easily escapes . In a case of a glass powder which is 
widely available and which has an average particle diameter 
larger than or equal to 10 um and smaller than or equal to 15 
um , the gap formed between particles of the glass powder 
310 is too small , and thus , the binder ( binder component ) 
320 does not sufficiently escape . In the present embodiment , 
the particle size of the glass powder 310 is large , and the gap 
between adjacent particles of the glass powder 310 becomes 
large , and thus , decomposed gas is more easily released from 
the second glass adhesive 302 to the outside . 
[ 0115 ] . When the average particle diameter of the glass 
powder 310 ( i . e . , glass particles ) is smaller than 25 um , the 
binder 320 may not be sufficiently removed . On the other 
hand , when the average particle diameter of the glass 
powder 310 is larger than 30 um , the integration of glass by 
melting ( integration of the particles of the glass powder 310 , 
integration of the glass powder 310 and the first substrate 
T100 , and integration of the glass powder 310 and the 
second substrate T200 ) may become insufficient . 
[ 0116 ] The particles of the glass powder 310 after the 
removal of the binder 320 are further heated and are melted , 
thereby being integrated as illustrated in FIG . 3C . That is , 
calcination of the glass advances . The glass adhesive 300 
( glass adhesive integrated substance 330 ) which is obtained 
by the integration thus strongly bonds the first substrate 
T100 and the second substrate T200 to each other . 
[ 0117 ] As the glass adhesive 300 is heated as described 
above , the removal of the binder 320 and the melting of the 
glass powder 310 can advance . 
[ 0118 ] Pressure Reducing Step 
0119 After the inner space forming step , the pressure 
reducing step is performed . The pressure reducing step of 
the present embodiment is a step of evacuating the inner 
space 500 of the glass composite 2 after the glass powder 
310 of the first glass adhesive 301 reaches the first melting 
temperature . 
[ 0120 ] That is , in the pressure reducing step of the present 
embodiment , the evacuation is started after the glass powder 
310 of the first glass adhesive 301 reaches the first melting 
temperature to exhaust the gas in the inner space 500 so as 
to reduce the pressure of the inner space 500 . The inner 
space 500 may be evacuated after the temperature of the 
glass adhesive 300 reaches a temperature ( evacuation start 
temperature ) lower than the first melting temperature . Note 
that as long as the glass composite 2 does not deform , the 
evacuation of the inner space 500 may be started before the 
temperature of the glass powder 310 reaches the first melting 
temperature . 
[ 0121 ] The inner space 500 is evacuated by , for example , 
a vacuum pump connected to the exhaust port 201 through 
the exhaust port 201 . In this case , for example , a pipe 
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extending from the vacuum pump is connected to the 
exhaust pipe 202 , and thereby the vacuum pump is con 
nected to the exhaust port 201 . The vacuum pump evacuates 
the inner space 500 , so that the pressure in the inner space 
500 is reduced , and the inner space transitions to a vacuum 
state . 
0122 ] Note that the above - described method for evacu 
ating the inner space 500 is a mere example , and other 
evacuation methods may be used . For example , the entirety 
of the glass composite 2 may be placed in a vacuum 
chamber , and the entirety of the glass composite 2 may be 
subjected to the evacuation . 
[ 0123 ] In FIG . 1C , a direction in which the gas in the inner 
space 500 is exhausted is indicated by the upward arrow . 
Moreover , a direction in which air flows by moving through 
the plurality of spaces including the first space 501 and the 
second space 502 is indicated by rightward arrows . 
[ 0124 ] As described above , the second glass adhesive 302 
is disposed to provide the air passages 55 . Therefore , the air 
passes through the air passages 55 and is exhausted through 
the exhaust port 201 . Thus , the inner space 500 including the 
first space 501 and the second space 502 transitions to a state 
in which the pressure is reduced ( vacuum state ) . 
[ 0125 ] While the inner space 500 is evacuated , the binder 
320 can be removed together with the air . When the inner 
space 500 is evacuated , the binder 320 is located in the glass 
adhesive 300 or is decomposed by heat and is located in the 
inner space 500 . When the evacuation is performed by the 
vacuum pump , the binder 320 is effectively removed . In 
particular , the binder 320 is not easily removed from the 
second glass adhesive 302 disposed in the glass composite 
2 , but reducing the pressure enables the binder 320 to be 
sufficiently removed . 
[ 0126 ] Reduced - Pressure Space Forming Step 
[ 0127 ] After the degree of vacuum of the inner space 500 
reaches a prescribed value in the above - described pressure 
reducing step , the reduced - pressure space forming step is 
performed . The reduced - pressure space forming step is a 
step of forming the reduced - pressure space 50 hermetically 
sealed from the inner space 500 by sealing the inner space 
500 with a pressure - reduced state of the inner space 500 
achieved by the pressure reducing step being maintained . 
[ 0128 ] In the reduced - pressure space forming step , a heat 
ing temperature of the glass composite 2 is further increased 
after the degree of vacuum of the inner space 500 reaches the 
prescribed value in the above - described pressure reducing 
step . The heating temperature is increased while the evacu 
ation of the inner space 500 is maintained . Increasing the 
heating temperature causes the temperature of the glass 
powder 310 of the second glass adhesive 302 to reach a 
second melting temperature higher than the first melting 
temperature , thereby melting the second glass adhesive 302 . 
The second melting temperature is , for example , higher than 
the first melting temperature by higher than or equal to 10° 
C . and lower than or equal to 100° C . 
10129 ] As described above , the glass composite 2 is heated 
to melt the second glass adhesive 302 , and thereby , the 
second glass adhesive 302 which is melted bonds the first 
substrate T100 and the second substrate T200 to each other 
at a location where the second glass adhesive 302 is dis - 
posed . That is , the second glass adhesive 302 which is 
melted bonds the first substrate T100 to the second substrate 
T200 at the location of the second glass adhesive 302 . 

[ 0130 ] Moreover , the second glass adhesive 302 softens 
due to its meltability . The second glass adhesive 302 which 
is softened deforms and closes the air passages 55 . In the 
present embodiment , the gap ( air passage 55 ) between the 
first glass adhesive 301 and each piece of the second glass 
adhesive 302 closely adjacent to the first glass adhesive 301 
is closed . Moreover , a gap ( air passage 55 ) between each two 
adjacent pieces of the second glass adhesive 302 is closed . 
[ 0131 ] As described above , the melted substance of the 
first glass adhesive 301 comes into contact with a melted 
substance of the second glass adhesive 302 , and each two 
adjacent pieces of the second glass adhesive 302 come into 
contact with each other , thereby forming the reduced - pres 
sure space 50 hermetically sealed from the inner space 500 . 
That is , the inner space 500 is enclosed with the reduced 
pressure state being maintained by deformation of the sec 
ond glass adhesive 302 , thereby forming a plurality of 
reduced - pressure spaces 50 . 
10132 ] . In the manufacturing method of the glass panel unit 
1 of the present embodiment , the glass composite 2 is heated 
in two stages as described above , so that the removal of the 
binder 320 and the melting of the glass powder 310 advance . 
That is , in the present embodiment , the glass composite 2 is 
heated to increase the temperature of the glass adhesive 300 
to a temperature at which the first glass adhesive 301 melts , 
and the temperature is maintained , and then , the glass 
composite 2 is heated to further increase the temperature of 
the glass adhesive 300 to a temperature at which the second 
glass adhesive 302 melts . Note that the glass adhesive 300 
may be heated in three or more stages . 
[ 0133 ] In this embodiment , a first stage of the heating for 
increasing the temperature of the glass adhesive 300 to the 
temperature at which the first glass adhesive 301 melts is 
referred to as a first heating process . Moreover , a second 
stage of heating performed after the first heating process to 
increase the temperature of the glass adhesive 300 to the 
temperature at which the second glass adhesive 302 melts is 
defined as a second heating process . 
0134 ] In the first heating process , the first glass adhesive 
301 melts , and the second glass adhesive 302 does not melt . 
That is , the first glass adhesive 301 melts earlier than the 
second glass adhesive 302 . The binder 320 is removed 
mainly by the first heating process . That is , large part of the 
binder 320 can be removed by the first heating process . Note 
that the binder 320 may remain even after the first heating 
process . In this case , the binder 320 can be further removed 
by the second heating process . 
[ 0135 ] FIGS . 1D and 2B show the glass composite 2 after 
the air passages 55 are closed . The glass composite 2 
becomes integrated due to the adhesive action of the glass 
adhesive 300 . The glass composite 2 which becomes inte 
grated is the integrated panel 3 . Into the integrated panel 3 , 
the first substrate T100 , the second substrate T200 , and the 
glass adhesive 300 are integrated by composition . The 
integrated panel 3 includes a plurality of ( in the present 
embodiment , six ) portions 101 which will be glass panel 
units 1 . 
[ 0136 ] In the integrated panel 3 , the first glass adhesive 
301 and the second glass adhesive 302 are integrated , 
thereby forming the sealing member 30 including the first 
glass adhesive 301 and the second glass adhesive 302 . The 
sealing member 30 surrounds the reduced - pressure space 50 . 
The first glass adhesive 301 serves as a part of the sealing 
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member 30 , and the second glass adhesive 302 serves as the 
other part of the sealing member 30 . 
[ 0137 ] In the present embodiment , the integrated panel 3 
has six reduced - pressure spaces 50 . The six reduced - pres 
sure spaces 50 are formed by dividing , by the second glass 
adhesive 302 , the inner space 500 surrounded by the first 
glass adhesive 301 into a plurality of spaces . 
[ 0138 ] The plurality of spaces formed by dividing , by the 
second glass adhesive 302 , the inner space 500 surrounded 
by the first glass adhesive 301 are not in communication 
with each other . These spaces include a space including the 
first space 501 and a space including the second space 502 . 
[ 0139 ] The space including the first space 501 , having no 
exhaust port 201 , and completely hermetically sealed serves 
as the reduced - pressure space 50 of the glass panel unit 1 as 
it is . On the other hand , the space ( space in communication 
with the exhaust port 201 ) including the second space 502 
and having the exhaust port 201 becomes the reduced 
pressure space 50 when the exhaust port 201 is sealed . That 
is , in the reduced - pressure space forming step , as described 
above , the second glass adhesive 302 is melted , and then the 
exhaust port 201 is sealed . 
[ 0140 ] The exhaust port 201 is closed by , for example , a 
sealing part 203 . Thus , a reduced - pressure state ( vacuum 
state ) of the reduced - pressure space 50 can be maintained . 
The sealing part 203 may be formed from the exhaust pipe 
202 . The sealing part 203 can be formed by , for example , 
heat - welding of glass included in the exhaust pipe 202 . 
[ 0141 ] The evacuation of the inner space 500 by the 
vacuum pump described above is terminated , for example , 
after the reduced - pressure space 50 is formed and the 
exhaust port 201 is closed . The reduced - pressure space 50 is 
hermetically sealed , and thus , even when the evacuation of 
the inner space 500 is terminated , the reduced pressure state 
( vacuum state ) is maintained . Note that for safety , the 
evacuation of the inner space 500 is stopped after the cooling 
step which will be described later . 
[ 0142 ] A cap 204 configured to cover the sealing part 203 
is preferably disposed outside the sealing part 203 . Covering 
the sealing part 203 with the cap 204 improves the closing 
property of the exhaust port 201 . Moreover , the cap 204 
reduces breakage around the exhaust port 201 and also 
reduces breakage of the sealing part 203 . 
[ 0143 ] Cooling Step 
[ 0144 ] After the reduced - pressure space forming step , the 
cooling step is performed . The cooling step is a step of 
cooling the integrated panel 3 after the reduced - pressure 
space 50 is formed . 
[ 0145 ] Cutting Step 
[ 0146 ] After the cooling step , the cutting step is per 
formed . The cutting step is a step of cutting the integrated 
panel 3 . The integrated panel 3 includes the plurality of glass 
panel units 1 . Each glass panel unit 1 includes the reduced 
pressure space 50 . In FIGS . 1D and 2B , cutting locations of 
the integrated panel 3 are indicated by the long dashed - short 
dashed lines ( cutting lines ) CL . The integrated panel 3 is cut 
along , for example , an outer edge of each portion 101 which 
will form the glass panel unit 1 . The integrated panel 3 is cut 
at locations where the reduced - pressure space 50 is not 
broken ( i . e . , a portion in which the sealing member 30 is 
located ) 
10147 ] As illustrated in FIGS . 1E and 2C , when the 
integrated panel 3 is cut , the glass panel units 1 are indi 
vidualized . By cutting the integrated panel 3 , the glass panel 

units 1 can be obtained ( produced ) . When the first substrate 
T100 and the second substrate T200 are cut , cut surfaces are 
formed in the panel T10 and T20 of the glass panel unit 1 . 
[ 0148 ] As described above , the manufacturing of the glass 
panel unit 1 preferably further includes the cutting step of 
cutting the first substrate T100 and the second substrate 
T200 . Cutting the pair of substrates T100 and T200 enables 
a plurality of glass panel units 1 to be manufactured simul 
taneously . Moreover , the glass panel units 1 having no 
exhaust port 201 can easily be obtained by manufacturing 
the glass panel units 1 by cutting the substrates T100 and 
T200 as described above . In the present embodiment , glass 
panel units 1 having no exhaust port 201 and a glass panel 
unit 1A still having , the exhaust port 201 ( which is however 
sealed ) are obtained . Having no exhaust port 201 means that 
a hole for exhaustion for realizing a vacuum is not provided . 
10149 ] The glass panel unit 1 has a rectangular shape . An 
outer edge of the first panel T10 is aligned with an outer edge 
of the second panel T20 in plan view . The term “ plan view " 
means that the glass panel unit 1 is viewed along the 
thickness direction of the glass panel unit 1 . 
[ 0150 ] The reduced - pressure space 50 is hermetically 
enclosed by the first panel T10 , the second panel T20 , and 
the sealing member 30 . The sealing member 30 serves as a 
sealer . The degree of vacuum of the reduced - pressure space 
50 is lower than or equal to a prescribed value . The pre 
scribed value of the degree of vacuum is , for example , 0 . 01 
Pa . The reduced - pressure space 50 has a thickness , for 
example , larger than or equal to 10 um and smaller than or 
equal to 1000 um . 
[ 0151 ] The glass panel unit 1 is applicable to , for example , 
a building . The glass panel unit 1 can be used as , for 
example , a window , a partition , a signage panel , and a glass 
plate of a showcase ( including a refrigeration showcase and 
a warming showcase ) . 
10152 ] In the present embodiment , as described above , at 
least a part of the glass adhesive 300 includes the glass 
powder 310 having an average particle diameter larger than 
or equal to 25 um and smaller than or equal to 30 um and the 
binder 320 . Thus , the binder 320 is effectively removed , the 
adhesiveness of glass increases , and the thermal insulation 
property is excellent . 
[ 0153 ] The removal effect of the binder 320 is confirmed 
by , for example , the following experiment . Two substrates 
( glass plates ) each having a size of 2350 mmx1360 mm are 
prepared . Moreover , two types of glass adhesives are pre 
pared , one of which is a preferable example ( a so - called 
example ) including glass powder having an average particle 
diameter larger than or equal to 25 um and smaller than or 
equal to 30 um and a binder and the other of which is an 
undesirable example ( a so - called comparative example ) 
including glass powder having an average particle diameter 
larger than or equal to 10 um and smaller than or equal to 15 
um and a binder . These two types of the glass adhesives are 
applied in a frame shape on one of the substrates to manu 
facture three glass panel units in the vertical direction and 
three glass panel units in the lateral direction , that is , a total 
of nine glass panel units having the same size . The other of 
the substrates is laid on the glass adhesives , and the glass 
adhesives are heated . At this time , a heating condition is 
300° C . for 10 minutes . Then , the glass panel units are 
manufactured in a method similar to the above - described 
methods . After the glass panel units are manufactured , the 
state of the glass adhesive ( in particular , of a portion 
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Third Embodiment disposed in the glass composite ) is checked . According to 
such an experiment , the binder was sufficiently removed in 
the preferable example ( example ) . However , in the undesir 
able example ( comparative example ) , the binder remained , 
and coloring ( discoloring ) of the sealing member was 
observed due to the remaining binder . From the experiment , 
it can be seen that the glass adhesive of the present embodi 
ment has a high effect of binder removal . 
[ 0154 ] The manufacturing method of the glass panel unit 
1 of the present embodiment is a mere example . The 
manufacturing method of the glass panel unit 1 is not limited 
to the manufacturing method of the glass panel unit 1 of the 
present embodiment . For example , the manufacturing of the 
glass panel unit 1 may manufacture one glass panel unit 1 
from the pair of substrates . Moreover , the first glass adhesive 
301 and the second glass adhesive 302 may be disposed to 
be in contact with each other . 

Second Embodiment 

[ 0155 ] Next , a second embodiment will be described . Note 
that in the following description of the second embodiment , 
components common with those described in the first 
embodiment are denoted by the same reference signs as 
those in the first embodiment , and the description thereof 
will be omitted . 
[ 0156 ] FIGS . 4A and 4B are plan views each illustrating a 
step of a manufacturing method of manufacturing a glass 
panel unit 1 of the present embodiment . FIG . 4A is a view 
corresponding to FIG . 2A and showing a glass adhesive 300 
disposed between a first substrate T100 and a second sub 
strate T200 . FIG . 4B is a view corresponding to FIG . 2C and 
showing the glass panel unit 1 obtained after an integrated 
panel 3 is cut . 
[ 0157 ] In the present embodiment , one glass panel unit 1 
is manufactured from the two substrates T100 and T200 ( the 
first substrate T100 and the second substrate T200 ) . One 
glass composite 2 becomes the one integrated panel 3 and 
finally becomes one glass panel unit 1 . The manufacturing 
method of the present embodiment is not multiple produc 
tion . Note that in the present embodiment , a second space 
502 is not closed . Thus , the integrated panel 3 includes a 
portion 101 which will form the glass panel unit 1 and a 
portion 102 which has the second space 502 and which is 
finally removed . 
[ 0158 ] As illustrated in FIG . 4A , in an adhesive disposing 
step of the present embodiment , a second glass adhesive 302 
is disposed in contact with a first glass adhesive 301 . 
However , the second glass adhesive 302 may be disposed 
apart from the first glass adhesive 301 . That is , the second 
glass adhesive 302 is only required to be disposed such that 
air and a binder 320 are removed through an air passage 55 . 
[ 0159 ] A specific manufacturing method of the present 
embodiment is similar to that of the first embodiment . Also 
in the present embodiment , the glass adhesive 300 ( in 
particular , the second glass adhesive 302 ) includes glass 
powder 310 having an average particle diameter larger than 
or equal to 25 um and smaller than or equal to 30 um , and 
thus , the binder 320 is more easily removed sufficiently . 
Thus , it is possible to manufacture a glass panel unit 1 which 
has a high adhesive strength of a pair of panels T10 and T20 
and which is less likely to be broken . 

[ 0160 ] Next , with reference to FIG . 5 , a third embodiment 
will be described . Note that a glass panel unit 1 of the third 
embodiment has components in addition to the components 
of the first embodiment or the second embodiment . Thus , in 
the following description , components common with those 
in the first embodiment and the second embodiment are 
denoted by the same reference signs as those in the first 
embodiment and the second embodiment , and the descrip 
tion thereof is omitted . 
[ 0161 ] The glass panel unit 1 of the present embodiment 
includes a third panel T60 disposed to face a second panel 
T20 . Note that in the third embodiment , the third panel T60 
faces the second panel T20 ( specifically , a surface of the 
second panel T20 opposing to a first panel T10 ) but may face 
the first panel T10 ( specifically , a surface of the first panel 
T10 opposing to the second panel T20 ) . 
[ 0162 ] The third panel T60 is made of at least third glass 
60 . The third panel T60 of the present embodiment includes 
only the third glass 60 . 
[ 0163 ] Note that the third panel T60 may have a heat 
reflective film on either of surfaces of the third panel T60 . 
That is , the heat reflective film may be disposed on one of 
side surfaces of the third glass 60 in a thickness direction of 
the third glass 60 . In this case , the third panel T60 includes 
the third glass 60 and the heat reflective film . 
[ 0164 ] Specifically , the heat reflective film may be dis 
posed on either a surface of the third glass 60 facing the 
second panel T20 in the thickness direction or a surface of 
the third glass 60 away from the second panel T20 in the 
thickness direction . Alternatively , the heat reflective film 
may be disposed on both the surfaces of the third glass 60 
in the thickness direction . 
[ 0165 ] The glass panel unit 1 further includes a sealing 
member 70 disposed between the second panel T20 and the 
third panel T60 to hermetically bond the second panel T20 
to the third panel T60 . That is , the glass panel unit 1 of the 
present embodiment includes a first sealing member 30 
including a sealing member 30 and a second sealing member 
70 including the sealing member 70 . 
[ 0166 ] The second sealing member 70 is formed and 
disposed in a frame shape between a peripheral portion of 
the second panel T20 and a peripheral portion of the third 
panel T60 . The second sealing member 70 is formed from a 
glass adhesive . That is , the second sealing member 70 is a 
hardened material of the glass adhesive . The second sealing 
member 70 may be formed from the same glass adhesive as 
the first sealing member 30 or a glass adhesive different from 
the first sealing member 30 . 
[ 0167 ] The glass panel unit 1 includes a hermetic space 80 
hermetically enclosed by the second panel T20 , the third 
panel T60 , and the second sealing member 70 and enclosing 
drying gas . As the drying gas , a dried noble gas such as 
argon , dry air , or the like is used , but the drying gas is not 
particularly limited . 
[ 0168 ] In the second sealing member 70 between the 
peripheral portion of the second panel T20 and the periph 
eral portion of the third panel T60 , a frame member 61 
which is hollow is formed and disposed to have a frame 
shape . The frame member 61 of the present embodiment has 
a frame shape along the second sealing member 70 . 
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[ 0169 ] The frame member 61 has a through hole 62 which 
is in communication with the hermetic space 80 . In the 
frame member 61 , desiccant 63 such as silica gel is accom 
modated . 
[ 0170 ] The second panel T20 and the third panel T60 can 
be bonded substantially in the same manner as bonding of 
the first panel T10 and the second panel T20 , and the 
bonding method will be described below . 
[ 0171 ] First , a third substrate T600 which will form the 
third panel T60 and an assembly element ( the glass panel 
unit 1 in the first embodiment or the second embodiment ) 
including the first panel T10 and the second panel T20 are 
prepared . 
[ 0172 ] The third substrate T600 includes at least a third 
glass plate 600 . In the present embodiment , the third sub 
strate T600 includes only the third glass plate 600 . 
[ 0173 ] The third substrate T600 has surfaces ( both side 
surfaces in the thickness direction ) which are flat , and the 
third substrate T600 has a prescribed thickness . 
[ 0174 ] The third substrate T600 may be provided with a 
heat reflective film on one of the surfaces . That is , the heat 
reflective film may be provided on either of the both side 
surfaces in the thickness direction of the third glass plate 
600 . In this case , the third substrate T600 includes the third 
glass plate 600 and the heat reflective film . 
[ 0175 ] Specifically , the heat reflective film may be dis 
posed on either a surface of the third glass plate 600 facing 
the second panel T20 in the thickness direction or a surface 
of the third glass plate 600 away from the second panel T20 
in the thickness direction . Alternatively , the heat reflective 
film may be disposed on both the surfaces of the third glass 
plate 600 in the thickness direction . 
[ 0176 ] A glass adhesive ( third glass adhesive 700 ) which 
will form the second sealing member 70 is formed and 
disposed in a frame shape on a peripheral portion of a 
surface ( surface facing the second panel T20 ) of the third 
substrate T600 or a peripheral portion of a surface ( a surface 
facing the third substrate T600 ) of the second panel T20 ( a 
second substrate T200 ) ( a third glass adhesive disposing 
step ) . 
[ 0177 ] Next , the third substrate T600 is disposed to face 
the second panel T20 ( the second substrate T200 ) ( third 
substrate opposite disposition step ) . 
[ 0178 ] Next , the temperature of the third glass adhesive 
700 is increased to a temperature at which the third glass 
adhesive 700 melts , and the temperature is maintained ( third 
glass adhesive heating process ) . In the present embodiment , 
a hermetic space forming step includes the third glass 
adhesive disposing step , the third substrate opposite dispo 
sition step , and the third glass adhesive heating process . 
[ 0179 ] Next , the drying gas is enclosed in the hermetic 
space 80 ( drying gas enclosing step ) . The drying gas is 
enclosed , for example , through an exhaust port formed in the 
third substrate T600 or the third glass adhesive 700 . In the 
drying gas enclosing step , the hermetic space 80 may be 
filled with only the drying gas , or air may remain in the 
hermetic space 80 . 
[ 0180 ] Next , the exhaust port is closed to seal the hermetic 
space 80 ( second space sealing step ) . 
[ 0181 ] The glass panel unit 1 is thus formed . The glass 
panel unit 1 of the present embodiment has the hermetic 
space 80 and thus provides a more enhanced thermal insu 
lation property . 

Fourth Embodiment 
[ 0182 ] Next , with reference to FIG . 6 , a fourth embodi 
ment will be described . Note that a glass panel unit 1 of the 
fourth embodiment is the glass panel unit 1 of any one of the 
first to third embodiments and is used to form a glass 
window 90 . Thus , in the following description , components 
common with those in the first to third embodiments are 
denoted by the same reference signs as those in the first to 
third embodiments , and the description thereof will be 
omitted . 
[ 0183 ] The glass panel unit 1 of the present embodiment 
has a peripheral portion , and to an outer side of the periph 
eral portion , a window frame 91 having a U - shaped cross 
section is fitted , thereby forming the glass window 90 . The 
glass window 90 of the fourth embodiment provides a more 
enhanced thermal insulation property . 
[ 0184 ] Additional Description 
10185 ) The glass panel unit 1 may be manufactured by a 
method other than the methods described in the first to fourth 
embodiments . For example , as the glass adhesive 300 , only 
one type of adhesive may be used , and the glass adhesive 
300 may be disposed only on the peripheral portion ( includ 
ing the peripheral edge ) of the first substrate T100 . In this 
case , the reduced - pressure space 50 is sealed by welding the 
exhaust pipe 202 . Note that in this case , the inner space 500 
of the glass composite 2 does not have to be partitioned into 
a plurality of spaces by the glass adhesive 300 . Note that the 
present manufacturing method is more effectively applied to 
the case where the two types of the glass adhesive 300 are 
used as described in the first to fourth embodiments . 
10186 ] Advantages 
[ 0187 ) The manufacturing method of the glass panel unit 
( 1 ) of each of the first to fourth embodiments described 
above has the following features . The manufacturing 
method of the glass panel unit ( 1 ) includes the adhesive 
disposing step , the opposite disposition step , the inner space 
forming step , the pressure reducing step , and the reduced 
pressure space forming step . The adhesive disposing step is 
a step of disposing the glass adhesive ( 300 ) on one surface 
( the first surface ( T100a ) ) of both side surfaces in the 
thickness direction of the first substrate ( T100 ) to form at 
least a frame - like portion ( the first adhesive ( 301 ) ) . The 
glass adhesive ( 300 ) includes the glass powder ( 310 ) and the 
binder ( 320 ) . The glass powder ( 310 ) has an average particle 
diameter larger than or equal to 25 um and smaller than or 
equal to 30 um . The first substrate ( T100 ) includes at least 
the first glass plate ( 100 ) . That is , the adhesive disposing 
step is a step of disposing the glass adhesive ( 300 ) on the 
first substrate ( T100 ) to form a frame shape . At least a part 
of the glass adhesive ( 300 ) includes the glass powder ( 310 ) 
having an average particle diameter larger than or equal to 
25 um and smaller than or equal to 30 um and the binder 
( 320 ) . The opposite disposition step is a step of disposing the 
second substrate ( T200 ) including at least the second glass 
plate ( 200 ) to face the one surface ( T100a ) . In the opposite 
disposition step , the glass composite ( 2 ) is obtained . The 
glass composite ( 2 ) includes the first substrate ( T100 ) , the 
second substrate ( T200 ) , and the glass adhesive ( 300 ) . The 
inner space forming step is a step of heating the glass 
composite ( 2 ) to remove the binder ( 320 ) and to melt the 
glass adhesive ( 300 ) to form the inner space ( 500 ) sur 
rounded by a melted substance of the glass adhesive ( 300 ) 
between the first substrate ( T100 ) and the second substrate 
( T200 ) . The pressure reducing step is a step of exhausting 
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gas in the inner space ( 500 ) to reduce a pressure in the inner 
space ( 500 ) . The reduced - pressure space forming step is a 
step of forming the reduced - pressure space ( 50 ) hermetically 
sealed from the inner space ( 500 ) by sealing the inner space 
( 500 ) with a pressure - reduced state of the inner space ( 500 ) 
being maintained . The manufacturing method of the glass 
panel unit ( 1 ) is hereinafter referred to as a manufacturing 
method of a first aspect . 
[ 0188 ] The manufacturing method of the glass panel unit 
( 1 ) of the first aspect adopts the glass adhesive ( 300 ) 
including the glass powder ( 310 ) having an average particle 
diameter larger than or equal to 25 um and smaller than or 
equal to 30 um and the binder ( 320 ) , which enables the 
binder ( 320 ) to be effectively removed . This enables the 
reduced - pressure space ( 50 ) to be stably formed , and thus , it 
is possible to manufacture the glass panel unit ( 1 ) having a 
high adhesive strength between the pair of substrates ( T100 
and T200 ) and being less likely to be broken . 
[ 0189 ] Moreover , the manufacturing method of the glass 
panel unit ( 1 ) of each of the first to fourth embodiments 
further has the following additional feature in addition to the 
feature of the manufacturing method of the glass panel unit 
( 1 ) of the first aspect . The glass adhesive ( 300 ) includes the 
first glass adhesive ( 301 ) and the second glass adhesive 
( 302 ) . At least the second glass adhesive ( 302 ) of the first 
glass adhesive ( 301 ) and the second glass adhesive ( 302 ) 
includes the glass powder ( 310 ) having an average particle 
diameter larger than or equal to 25 um and smaller than or 
equal to 30 um and the binder ( 320 ) . The adhesive disposing 
step includes a first adhesive disposing step of disposing the 
first glass adhesive ( 301 ) on a peripheral portion of the one 
surface ( T100a ) of the first substrate ( T100 ) , and a second 
adhesive disposing step of disposing the second glass adhe 
sive ( 302 ) on the one surface ( T100a ) to partition an area 
surrounded by the first glass adhesive ( 301 ) . The first 
adhesive disposing step is a step of disposing the first glass 
adhesive ( 301 ) on the peripheral portion of the one surface 
( T100a ) . The second adhesive disposing step is a step of 
disposing the second glass adhesive ( 302 ) on the one 
( T100a ) to partition the area of the first substrate surrounded 
by the first glass adhesive ( 301 ) . The inner space forming 
step includes melting the first glass adhesive ( 301 ) to form 
the inner space ( 500 ) surrounded by a melted substance of 
the first glass adhesive ( 301 ) between the first substrate 
( T100 ) and the second substrate ( T200 ) . The manufacturing 
method of the glass panel unit ( 1 ) is hereinafter referred to 
as a manufacturing method of the glass panel unit ( 1 ) of the 
second aspect . 
[ 0190 ] The second glass adhesive ( 302 ) is disposed in the 
area surrounded by the first glass adhesive ( 301 ) and thus 
does not easily escape from the first glass adhesive ( 301 ) , 
but the manufacturing method of the glass panel unit ( 1 ) of 
the second aspect realizes easy removal of the binder ( 320 ) 
from the second glass adhesive ( 302 ) and enables the 
adhesive strength of the pair of substrates ( T100 and T200 ) 
to be further improved . Moreover , a plurality of glass panel 
units ( 1 ) become easily manufactured simultaneously . Fur 
thermore , the glass panel units ( 1 ) without the exhaust port 
( 201 ) become easily manufactured . 
[ 0191 ] The manufacturing method of the glass panel unit 
( 1 ) of each of the first to fourth embodiments includes the 
following additional feature described below in addition to 
the features of the manufacturing method of the glass panel 
unit ( 1 ) of the second aspect . In the second adhesive 

disposing step , the second glass adhesive ( 302 ) is disposed 
apart from the first glass adhesive ( 301 ) . The reduced 
pressure space forming step includes melting the second 
glass adhesive ( 302 ) to bring the melted substance of the first 
glass adhesive ( 301 ) and a melted substance of the second 
glass adhesive ( 302 ) into contact with each other to form the 
reduced - pressure space ( 50 ) . The manufacturing method of 
the glass panel unit ( 1 ) is hereinafter referred to as a 
manufacturing method of the glass panel unit ( 1 ) of a third 
aspect . 
[ 0192 ] The manufacturing method of the glass panel unit 
( 1 ) of the third aspect enables a part at which the first glass 
adhesive ( 301 ) and the second glass adhesive ( 302 ) are apart 
from each other to serve as an air passage ( 55 ) to remove the 
binder ( 320 ) and the adhesive strength of the pair of sub 
strates ( T100 , T200 ) to be increased . Moreover , a plurality 
of glass panel units ( 1 ) become easily manufactured simul 
taneously . Furthermore , a glass panel unit ( 1 ) without the 
exhaust port ( 201 ) become easily manufactured . 
[ 0193 ] Moreover , the manufacturing method of the glass 
panel unit ( 1 ) of each of the first to third embodiments 
further includes the additional features described below in 
addition to the features of the manufacturing method of the 
glass panel unit ( 1 ) of any one of the first to third aspects . 
The manufacturing method of the glass panel unit ( 1 ) further 
includes a cutting step of cutting the integrated panel ( 3 ) 
obtained by compositing and integrating the first substrate 
( T100 ) , the second substrate ( T200 ) , and the glass adhesive 
( 300 ) with each other to obtain a glass panel unit ( 1 ) having 
the reduced - pressure space ( 50 ) . The manufacturing method 
of the glass panel unit ( 1 ) is hereinafter referred to as a 
manufacturing method of the glass panel unit ( 1 ) of a fourth 
aspect . 
[ 0194 ] The manufacturing method of the glass panel unit 
( 1 ) of the fourth aspect enables a plurality of glass panel 
units ( 1 ) to be manufactured simultaneously and the glass 
panel units ( 1 ) to be manufactured efficiently . Moreover , 
manufacturing of the glass panel unit ( 1 ) without the exhaust 
port ( 201 ) becomes easy , and the glass panel unit ( 1 ) having 
an excellent appearance can be obtained . 
[ 0195 ] Moreover , the manufacturing method of the glass 
panel unit ( 1 ) of the third embodiment includes the addi 
tional feature described below in addition to the features of 
the manufacturing method of the glass panel unit ( 1 ) of any 
one of the first to fourth aspects . The method for manufac 
turing the glass panel unit ( 1 ) further includes a hermetic 
space forming step . The hermetic space forming step is a 
step of forming the hermetic space ( 80 ) surrounded by a 
glass adhesive ( the third glass adhesive ( 700 ) ) , the third 
substrate ( T600 ) , and the first or second substrate ( T100 or 
T200 ) with the glass adhesive being disposed between the 
first or second substrate ( T100 or T200 ) and the third 
substrate ( T600 ) including at least the third glass plate ( 600 ) . 
The manufacturing method of the glass panel unit ( 1 ) is 
hereinafter referred to as a manufacturing method of the 
glass panel unit ( 1 ) of a fifth aspect . 
[ 0196 ] The manufacturing method of the glass panel unit 
( 1 ) of the fifth aspect enables manufacturing of the glass 
panel unit ( 1 ) having a hermetic space ( 80 ) and an excellent 
thermal insulation property . 
[ 0197 ] Moreover , the manufacturing method of the glass 
window ( 90 ) of the fourth embodiment includes the follow 
ing feature . The manufacturing method of the glass window 
( 90 ) includes a step of manufacturing the glass window ( 90 ) 
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by fitting the window frame ( 91 ) to the glass panel unit ( 1 ) 
manufactured by the manufacturing method of the glass 
panel unit ( 1 ) according to any one of the first to fifth 
aspects . The manufacturing method of the glass window 
( 90 ) is hereinafter referred to as a manufacturing method of 
the glass window ( 90 ) of a sixth aspect . 
[ 0198 ] The manufacturing method of the glass window 
( 90 ) of the sixth aspect enables manufacturing of the glass 
window ( 90 ) including the glass panel unit ( 1 ) and the 
window frame ( 91 ) fitted to the glass panel unit ( 1 ) . 

REFERENCE SIGNS LIST 
[ 0199 ] 1 Glass Panel Unit 
[ 0200 ) Reduced - Pressure Space 
[ 0201 ) T100 First Substrate 
[ 0202 T100a First Surface 
[ 0203 ] 100 First Glass Plate 
[ 0204 ] T200 Second Substrate 
[ 0205 ] 200 Second Glass Plate 
[ 0206 ] 300 Glass Adhesive 
[ 0207 ] 301 First Glass Adhesive 
[ 0208 ] 302 Second Glass Adhesive 
10209 ] 310 Glass Powder 
( 0210 ] 320 Binder 
10211 ] 500 Inner Space 
0212 ] T600 Third Substrate 
[ 0213 ] 600 Third Glass Plate 
[ 0214 ] 700 Glass Adhesive ( Third Glass Adhesive ) 
1 . A glass panel unit manufacturing method , comprising : 
an adhesive disposing step of disposing a glass adhesive 

on one surface of both side surfaces in a thickness 
direction of a first substrate to form at least a frame - like 
portion , the glass adhesive including glass powder and 
a binder , the glass powder having an average particle 
diameter larger than or equal to 25 um and smaller than 
or equal to 30 um , the first substrate including at least 
a first glass plate ; 

an opposite disposition step of disposing a second sub 
strate including at least a second glass plate to face the 
one surface ; 

an inner space forming step of heating a glass composite 
including the first substrate , the second substrate , and 
the glass adhesive to remove the binder and to melt the 
glass adhesive to form an inner space surrounded by a 
melted substance of the glass adhesive between the first 
substrate and the second substrate ; 

a pressure reducing step of exhausting gas in the inner 
space to reduce a pressure in the inner space ; and 

a reduced - pressure space forming step of forming a 
reduced - pressure space hermetically sealed from the 
inner space by sealing the inner space with a pressure 
reduced state of the inner space being maintained . 

2 . The glass panel unit manufacturing method , according 
to claim 1 , wherein 

the glass adhesive includes 
a first glass adhesive and 
a second glass adhesive , 

at least the second glass adhesive of the first glass 
adhesive and the second glass adhesive includes the 
glass powder having an average particle diameter larger 
than or equal to 25 um and smaller than or equal to 30 
um and the binder , 

the adhesive disposing step includes 
a first adhesive disposing step of disposing the first 

glass adhesive on a peripheral portion of the one 
surface of the first substrate , and 

a second adhesive disposing step of disposing the 
second glass adhesive on the one surface to partition 
an area surrounded by the first glass adhesive , and 

the inner space forming step includes melting the first 
glass adhesive to form the inner space surrounded by a 
melted substance of the first glass adhesive between the 
first substrate and the second substrate . 

3 . The glass panel unit manufacturing method according 
to claim 2 , wherein 

in the second adhesive disposing step , the second glass 
adhesive is disposed apart from the first glass adhesive , 
and 

the reduced - pressure space forming step includes melting 
the second glass adhesive to bring the melted substance 
of the first glass adhesive and a melted substance of the 
second glass adhesive into contact with each other to 
form the reduced - pressure space . 

4 . The glass panel unit manufacturing method according 
to claim 1 , further comprising a cutting step of cutting an 
integrated panel obtained by compositing and integrating the 
first substrate , the second substrate , and the glass adhesive 
with each other to obtain a glass panel unit having the 
reduced - pressure space . 

5 . The glass panel unit manufacturing method according 
to claim 1 , further comprising a hermetic space forming step 
of forming a hermetic space surrounded by a glass adhesive , 
a third substrate , and the first or second substrate with the 
glass adhesive being disposed between the first or second 
substrate and the third substrate including at least a third 
glass plate . 

6 . A glass window manufacturing method , comprising a 
step of manufacturing a glass window by fitting a window 
frame to a glass panel unit manufactured by the glass panel 
unit manufacturing method according to claim 1 . 

7 . The glass panel unit manufacturing method according 
to claim 2 , further comprising a cutting step of cutting an 
integrated panel obtained by compositing and integrating the 
first substrate , the second substrate , and the glass adhesive 
with each other to obtain a glass panel unit having the 
reduced - pressure space . 

8 . The glass panel unit manufacturing method according 
to claim 3 , further comprising a cutting step of cutting an 
integrated panel obtained by compositing and integrating the 
first substrate , the second substrate , and the glass adhesive 
with each other to obtain a glass panel unit having the 
reduced - pressure space . 

9 . The glass panel unit manufacturing method according 
to claim 2 , further comprising a hermetic space forming step 
of forming a hermetic space surrounded by a glass adhesive , 
a third substrate , and the first or second substrate with the 
glass adhesive being disposed between the first or second 
substrate and the third substrate including at least a third 
glass plate . 

10 . The glass panel unit manufacturing method according 
to claim 3 , further comprising a hermetic space forming step 
of forming a hermetic space surrounded by a glass adhesive , 
a third substrate , and the first or second substrate with the 
glass adhesive being disposed between the first or second 
substrate and the third substrate including at least a third 
glass plate . 
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11 . The glass panel unit manufacturing method according 
to claim 4 , further comprising a hermetic space forming step 
of forming a hermetic space surrounded by a glass adhesive , 
a third substrate , and the first or second substrate with the 
glass adhesive being disposed between the first or second 
substrate and the third substrate including at least a third 
glass plate . ] 

12 . A glass window manufacturing method , comprising a 
step of manufacturing a glass window by fitting a window 
frame to a glass panel unit manufactured by the glass panel 
unit manufacturing method according to claim 2 . 

13 . A glass window manufacturing method , comprising a 
step of manufacturing a glass window by fitting a window 
frame to a glass panel unit manufactured by the glass panel 
unit manufacturing method according to claim 3 . 

14 . A glass window manufacturing method , comprising a 
step of manufacturing a glass window by fitting a window 
frame to a glass panel unit manufactured by the glass panel 
unit manufacturing method according to claim 4 . 

15 . A glass window manufacturing method , comprising a 
step of manufacturing a glass window by fitting a window 
frame to a glass panel unit manufactured by the glass panel 
unit manufacturing method according to claim 5 . 

* * * * 


