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adhesive layer on at least one surface of the support partly has 
projected spots of ?bers. The projected spots of ?bers are 
preferably raised spots of ?bers that are raised from the sur 
face of the pressure-sensitive adhesive layer. The pressure 
sensitive adhesive tape or sheet is favorable for ?ooring mate 
rial ?xation. The pressure-sensitive adhesive tape or sheet is 
produced according to a ?ocking method that comprises 
?ocking the surface of the pressure-sensitive adhesive layer 
on at least one surface of the support to thereby form pro 
jected spots of ?bers partly in the surface of the pressure 
sensitive adhesive layer. 
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PRESSURE-SENSITIVE ADHESIVE TAPE OR 
SHEET, AND METHOD FOR PRODUCING IT 

[0001] This is a divisional of application Ser. No. 11/475, 
078 ?led Jun. 27, 2006, Which is a divisional of application 
Ser. No. 10/825,241 ?led Apr. 16, 2004 noW U.S. Pat. No. 
7,097,892; the above-noted applications incorporated herein 
by reference in their entirety. The present invention relates to 
a pressure-sensitive adhesive tape or sheet, and a method for 
producing it. More precisely, the invention relates to a pres 
sure-sensitive adhesive tape or sheet that exhibits good 
reWorkability and repositionability in adhering adherends 
With it, and to a method for producing it. 

FIELD OF THE INVENTION 

[0002] The invention also relates to a releasable substrate 
for use in producing a pressure-sensitive adhesive tape or 
sheet that exhibits good reWorkability and repositionability in 
adhering adherends With it, to a pressure-sensitive adhesive 
tape or sheet produced by using the releasable substrate, and 
to a method for producing it. 

BACKGROUND OF THE INVENTION 

[0003] When applied to various adherends, pressure-sensi 
tive adhesive tapes or sheets must readily and ?rmly adhere to 
predetermined positions of the adherends. For this purpose, 
pressure-sensitive adhesive tapes or sheets are required to 
have good reWorkability (they can be adhering a ?ooring 
material to a ?oor base. In the operation of adhering a ?ooring 
material to a ?oor base, the ?ooring material must be inserted 
into a predetermined area on a ?oor base. For this purpose, the 
?ooring material, after having been inserted into a predeter 
mined area on a ?oor base, must be moved for a relatively 
long distance along the ?oor base. In this operation, When a 
pressure-sensitive adhesive tape or sheet having a pressure 
sensitive adhesive layer of an ordinary pressure-sensitive 
adhesive is used, then the ?ooring material could not be 
moved along the ?oor base after it has been inserted into a 
predetermined area on it, because of the tackiness and the 
initial adhesiveness of the pressure-sensitive adhesive. To 
solve the problem, various methods have been proposed. One 
comprises using a pressure-sensitive adhesive tape or sheet of 
Which the pressure-sensitive adhesive force is temporarily 
loWered by the use of Water or an organic solvent, or com 
prises disposing Water-sWollen granules of a Water-absorbing 
polymer in the interface betWeen the surface of a pressure 
sensitive adhesive layer and an adherend (see Patent Refer 
ence 1); another comprises using a pressure-sensitive adhe 
sive tape or sheet of Which the pressure-sensitive adhesive 
layer is speci?cally so designed that its surface has an uneven 
structure to thereby loWer the initial adhesive area thereof (see 
Patent Reference 2); and still another comprises using a pres 
sure-sensitive adhesive tape or sheet of Which the pressure 
sensitive adhesive layer is spotted With projections of a non 
tacky solid substance to thereby control the initial adhesive 
force thereof (see Patent Reference 3). 
[0004] [Patent Reference 1] Japanese Patent No. 3296769 
[0005] [Patent Reference 2] JP-A-2002-121503 
[0006] [Patent Reference 3] JP-A-7-310057 
[0007] In the method of disposing Water-sWollen granules 
of a Water-absorbing polymer in the interface betWeen the 
surface of a pressure-sensitive adhesive layer and an adher 
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end, for example, as in Japanese Patent No. 3296769, Water is 
used. HoWever, since Water essentially retards adhesion, and 
using it is undesirable in vieW of the reliability of adhesion. 
[0008] In the method of using a pressure-sensitive adhesive 
tape or sheet of Which the pressure-sensitive adhesive layer is 
speci?cally so designed that its surface has an uneven struc 
ture to thereby loWer the initial adhesive area thereof, for 
example, as in JP-A-2002-121503 (The term “JP-A” as used 
herein means an “unexamined published Japanese patent 
application”), the surface of the pressure-sensitive adhesive 
tape or sheet has a pressure-sensitive adhesive layer existing 
thereon. In the method, therefore, the Width of the correctable 
position from the temporarily-?xed position is limited, and 
the repositionability of the pressure-sensitive adhesive tape or 
sheet is unsatisfactory. 
[0009] In the method of using a pressure-sensitive adhesive 
tape or sheet of Which the pressure-sensitive adhesive layer is 
spotted With projections of a non-tacky solid substance to 
thereby control the initial adhesive force thereof, for example, 
as in J P-A-7-310057, the non-tacky substance is merely 
attached to the surface of the pressure-sensitive adhesive 
layer and its structure is not controlled. Therefore, for making 
the pressure-sensitive adhesive tape or sheet exhibit good 
repositionability, the amount of the non-tacky substance to be 
applied thereto inevitably increases, Which, hoWever, is unde 
sirable in vieW of the pressure-sensitive adhesion character 
istics of the tape or sheet. 

SUMMARY OF THE INVENTION 

[0010] Accordingly, an object of the present invention is to 
provide a pressure-sensitive adhesive tape or sheet of good 
reWorkability and repositionability, and to provide a method 
for producing it. 
[0011] Another object of the invention is to provide a pres 
sure-sensitive adhesive tape or sheet useful for ?ooring mate 
rial ?xation, and to provide a method for producing it. 
[0012] Accordingly, still another object of the invention is 
to provide a releasable substrate for use in producing pres 
sure-sensitive adhesive tapes or sheets of good reWorkability 
and repositionability, to provide a pressure-sensitive adhesive 
tape or sheet obtained by the use of the releasable substrate, 
and to provide a method for producing it. 
[0013] Still another object of the invention is to provide a 
releasable substrate for use in producing pressure-sensitive 
adhesive tapes or sheets useful for ?ooring material ?xation, 
to provide a pressure-sensitive adhesive tape or sheet 
obtained by the use of the releasable substrate, and to provide 
a method for producing it. 
[0014] The present inventor has assiduously studied to 
attain the above objects and, as a result, has found that, When 
speci?c structure parts of ?bers are provided in the surface of 
the pressure-sensitive adhesive layer of a pressure-sensitive 
adhesive tape or sheet, then the tape or sheet may be Well 
temporarily ?tted to an adherend and can be re-attached to it 
When it is adhered to a predetermined site of the adherend, 
and, in addition, it can be readily re-positioned on the adher 
end. The present invention has been completed on the basis of 
these ?ndings. 
[0015] Speci?cally, the invention is a pressure-sensitive 
adhesive tape or sheet having a pressure-sensitive adhesive 
layer formed on at least one surface of the support thereof, 
Wherein the surface of the pressure-sensitive adhesive layer 
on at least one surface of the support partly has projected 
spots of ?bers. 
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[0016] Preferably, the projected spots of ?bers are raised 
spots of ?bers that are raised from the surface of the pressure 
sensitive adhesive layer. The surface of the projected spots of 
?bers of the pressure-sensitive adhesive layer may be pro 
tected With a releasable liner that has recesses (especially, 
perforations) at the sites of the surface thereof corresponding 
to the projected spots of ?bers of the pressure-sensitive adhe 
sive layer. The projected spots of ?bers of the surface of the 
pressure-sensitive adhesive layer may be provided to have a 
predetermined pattern as a Whole. 
[0017] Preferably, in the invention, the support is a sub 
strate for pressure-sensitive adhesive tape or sheet, a pres 
sure-sensitive adhesive layer is formed on both surfaces of the 
substrate, and projected spots of ?bers are formed in the 
surface of the pressure-sensitive adhesive layer on one sur 
face of the substrate. Also preferably, the area in Which the 
projected spots of ?bers are provided in the surface of the 
pressure-sensitive adhesive layer is in a ratio of from 0.001 to 
20% of all the surface area of the pressure-sensitive adhesive 
layer. The length of the ?bers to constitute the projected spots 
may be from 0.1 to 5 mm, and the thickness thereof may be 
from 0.1 to 20 deniers. 
[0018] The pressure-sensitive adhesive tape or sheet is 
favorably used for ?ooring material ?xation. 
[0019] The invention also provides a method for producing 
the pressure-sensitive adhesive tape or sheet, Which com 
prises ?ocking the surface of a pressure-sensitive adhesive 
layer on at least one surface of a support to form projected 
spots of ?bers partly in the surface of the pressure-sensitive 
adhesive layer, according to a ?ocking method. In the pro 
duction method, it is desirable that a releasable liner having 
holes is put on the surface of the pressure-sensitive adhesive 
layer, and the surface of the pres sure-sensitive adhesive layer 
is ?ocked in that condition to thereby form the intended 
projected spots of ?bers in the sites of the surface of the 
pressure-sensitive adhesive layer corresponding to the holes 
of the releasable liner. 
[0020] The present inventor has further studied to attain the 
above objects and, as a result, has found that, When speci?c 
structure parts of ?bers are provided in the surface of the 
pressure-sensitive adhesive layer of a pressure-sensitive 
adhesive tape or sheet, then the tape or sheet may be Well 
temporarily ?tted to an adherend and can be re-attached to it 
When it is adhered to a predetermined site of the adherend, 
and, in addition, it can be readily re-positioned on the adher 
end. In addition, it has further been found that the pressure 
sensitive adhesive tape or sheet (having the speci?c structure 
parts of ?bers in the surface of the pressure-sensitive adhesive 
layer thereof) can be readily produced by the use of a releas 
able substrate having a speci?c structure. The present inven 
tion has been completed on the basis of these ?ndings. 
[0021] Speci?cally, the invention provides a releasable 
substrate of Which at least one surface is a release face relative 
to a pressure-sensitive adhesive face and has holes, Wherein 
the peripheral region around the holes is thickened, as sWell 
ing toWard the side of one face alone. 
[0022] Preferably, the releasable substrate is formed of a 
plastic substrate. Also preferably, the holes are formed by 
perforating the substrate. The temperature for perforation 
may be loWer than the melting point of the plastic substrate 
and not loWer than a temperature of (melting point —30° C.). 
[0023] The releasable substrate of the type may be used in 
producing a pressure-sensitive adhesive tape or sheet that 
comprises a support, a pressure-sensitive adhesive layer 
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formed on at least one surface of the support, and projected 
spots of ?bers formed partly in the surface of the pressure 
sensitive adhesive layer on at least one surface of the support, 
and it is desirable that the holes are formed in the sites corre 
sponding to the projected spots of ?bers to be formed in the 
surface of the pressure-sensitive adhesive layer. 
[0024] The invention also provides a pressure-sensitive 
adhesive tape or sheet having a pressure-sensitive adhesive 
layer formed on at least one surface of the support thereof, and 
having projected spots of ?bers for'medpartly in the surface of 
the pressure-sensitive adhesive layer on at least one surface of 
the support, Which is produced by the use of the releasable 
substrate. Preferably, the projected spots of ?bers of the pres 
sure-sensitive adhesive tape or sheet are raised spots of ?bers 
that are raised from the surface of the pres sure- sensitive adhe 
sive layer. Also preferably, the projected spots of ?bers of the 
surface of the pressure-sensitive adhesive layer are so 
designed that they have a predetermined pattern as a Whole. 
[0025] The invention also provides a method for producing 
the pressure-sensitive adhesive tape or sheet, Which com 
prises putting the releasable substrate on a pressure-sensitive 
adhesive layer in such a manner that its ?at face not having the 
sWollen parts is in contact With the surface of the pressure 
sensitive adhesive layer and ?ocking the surface of the pres 
sure- sensitive adhesive layer in that condition to thereby form 
the intended projected spots of ?bers in the sites of the surface 
of the pressure-sensitive adhesive layer corresponding to the 
holes of the releasable substrate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] FIGS. 1A and 1B are schematic vieWs partly shoW 
ing one example of the pressure-sensitive adhesive tape or 
sheet of the invention. FIG. 1A is a schematic plan vieW of the 
pressure-sensitive adhesive tape or sheet seen on its top; and 
FIG. 1B is a schematic cross-sectional vieW of FIG. 1A cut 
along the X-Y line. 
[0027] FIG. 2 is a diagram based on a photograph shoWing 
the pro?le of raised spots of ?bers formed on the surface of a 
pressure-sensitive adhesive layer, and this is seen on the top of 
the pressure-sensitive adhesive layer. 
[0028] FIG. 3 is a diagram based on a photograph shoWing 
the pro?le of one raised spot of ?bers formed on the surface of 
a pressure-sensitive adhesive layer, and this is an enlarged 
vieW of the essential part of the raised spots of ?bers of FIG. 
2. 

[0029] FIG. 4 is a diagram based on a photograph shoWing 
the pro?le of raised spots of ?bers formed on the surface of a 
pressure-sensitive adhesive layer, and this is seen on the top of 
the pressure-sensitive adhesive layer. 
[0030] FIG. 5 is a diagram based on a photograph shoWing 
the pro?le of one raised spot of ?bers formed on the surface of 
a pressure-sensitive adhesive layer, and this is an enlarged 
vieW of the essential part of the raised spots of ?bers of FIG. 
4. 

[0031] FIG. 6 is a diagram based on a photograph shoWing 
the pro?le of raised spots of ?bers formed on the surface of a 
pressure-sensitive adhesive layer, and this is seen on the top of 
the pressure-sensitive adhesive layer. 
[0032] FIG. 7 is a diagram based on a photograph shoWing 
the pro?le of one raised spot of ?bers formed on the surface of 
a pressure-sensitive adhesive layer, and this is an enlarged 
vieW of the essential part of the raised spots of ?bers of FIG. 
6. 
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[0033] FIG. 8 is a schematic vieW of a pressure-sensitive 
adhesive tape (roll) that has raised spots of ?bers on one 
surface of the pressure-sensitive adhesive layer thereof and is 
Wound up into a roll. 
[0034] FIGS. 9A and 9B each is a schematic vieW of one 
example of the releasable substrate of the invention. FIG. 9A 
is a cross-sectional vieW of the substrate, and FIG. 9B is a plan 
vieW thereof seen on the top face Where the peripheral region 
around the holes sWells to its side. 
[0035] FIG. 10 is a schematic cross-sectional vieW showing 
the molten ring around the perforation formed in a perforation 
technique. 
[0036] FIG. 11 is a diagram based on a photograph shoWing 
the pro?le of the molten rings formed in the peripheral region 
around the holes in a periphery-thickened holes-having 
releasable substrate, and this is seen on the top of the sub 
strate. 

[0037] FIG. 12 is a diagram based on a photograph shoWing 
the pro?le of the molten ring formed in the peripheral region 
around the hole in the periphery-thickened holes-having 
releasable substrate of FIG. 11, and this is a partly enlarged 
vieW of FIG. 11 seen on the top of the molten ring. 
[0038] FIG. 13 is a diagram based on a photograph shoWing 
the pro?le of the molten ring formed in the peripheral region 
around the hole in the periphery-thickened holes-having 
releasable substrate of FIG. 11, and this is a partly enlarged 
vieW of FIG. 11 seen on the side of the molten ring. 
[0039] FIGS. 14A and 14B are schematic vieWs partly 
shoWing one example of the pressure-sensitive adhesive tape 
or sheet of the invention, and FIG. 14A is a schematic plan 
vieW of the pressure-sensitive adhesive tape or sheet seen on 
its top, and FIG. 14B is a schematic cross-sectional vieW of 
FIG. 14A cut along the line X'-Y'. 
[0040] FIG. 15 is a schematic vieW of a pressure-sensitive 
adhesive tape (roll) that has raised spots of ?bers on one 
surface of the pressure-sensitive adhesive layer thereof and is 
Wound up into a roll. 
[0041] FIG. 16 is a schematic vieW shoWing a perforated 
releasable liner. 
[0042] FIG. 17 is a schematic cross-sectional vieW shoWing 
a pressure-sensitive adhesive sheet that has raised spots of 
?bers in the surface of one pressure-sensitive adhesive layer 
thereof. 
[0043] FIG. 18 is a schematic vieW shoWing a perforated 
releasable substrate in Which a molten ring is formed around 
each perforation. 
[0044] FIG. 19 is a schematic cross-sectional vieW shoWing 
a double-sided pressure-sensitive adhesive sheet that has 
raised spots of ?bers in the surface of one pressure-sensitive 
adhesive layer thereof. 

DESCRIPTION OF NUMERAL REFERENCES 

[0045] 1 Pressure-sensitive adhesive tape or sheet 
[0046] 111 Roll of pressure-sensitive adhesive tape 
[0047] 2 pressure-sensitive adhesive layer 
[0048] 211 Surface of pressure-sensitive adhesive layer 2 
[0049] 3 Substrate for pressure-sensitive adhesive tape or 

sheet (substrate) 
[0050] 4 Releasable liner 
[0051] 4a Perforation in releasable liner 
[0052] 5 Raised spot of ?bers 
[0053] 6 Releasable substrate 
[0054] 7 Release face 
[0055] 8 Hole 
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[0056] 8a Periphery of hole 8 
[0057] 9 SWollen hill 
[0058] 10 thickened Wall 
[0059] 11 Releasable substrate of plastic 
[0060] 12 Release face 
[0061] 13 Perforation 
[0062] 1311 Periphery of perforation 13 
[0063] 14 Molten ring 
[0064] 15 Pressure-sensitive adhesive tape or sheet 
[0065] 1511 Pressure-sensitive adhesive layer 
[0066] 15:11 Surface of pressure-sensitive adhesive layer 

1511 
[0067] 15b Substrate for pressure-sensitive adhesive tape 

or sheet 

[0068] 16 Holes-having releasable substrate 
[0069] 1611 Perforations of perforated releasable substrate 
[0070] 16a1 Periphery of perforation 16a 
[0071] 16b SWollen hill 
[0072] 16c Thickened Wall 
[0073] 17 Raised spots of ?bers 
[0074] 18 Roll of pressure-sensitive adhesive tape 
[0075] 19 Perforated releasable liner 
[0076] 1911 Perforation 
[0077] 20 Double-sided pressure-sensitive adhesive sheet 
[0078] 20a Releasable liner 
[0079] 20b Pressure-sensitive adhesive layer 
[0080] 20c Substrate 
[0081] 20d Pressure-sensitive adhesive layer having raised 

spots of ?bers in its surface 
[0082] 20e Perforated releasable liner 
[0083] 20f Perforation of releasable liner 20e 
[0084] 20g Raised spots of ?bers in the surface of the pres 

sure-sensitive adhesive layer 20d 
[0085] 21 Perforated releasable liner 
[0086] 21a Perforation 
[0087] 21b Molten ring 
[0088] 22 Double-sided pressure-sensitive adhesive sheet 
[0089] 22a Releasable liner 
[0090] 22b Pressure-sensitive adhesive layer 
[0091] 22c Substrate 
[0092] 22d Pressure-sensitive adhesive layer having raised 

spots of ?bers in its surface 
[0093] 22e Perforated releasable liner 
[0094] 22f Perforation of releasable liner 22e 
[0095] 22g Raised spots of ?bers in the surface of the pres 

sure-sensitive adhesive layer 22d 
[0096] 22h Molten ring around the perforation 22f 

DETAILED DESCRIPTION OF THE INVENTION 

(Projected Spots of Fibers) 
[0097] In the pressure-sensitive adhesive tape or sheet of 
the invention, projected spots of ?bers are partly formed in the 
surface of the pressure-sensitive adhesive layer formed on at 
least one surface of the support thereof. It is important that the 
projected spots of ?bers are so designed that the pressure 
sensitive adhesive tape or sheet having them can be tempo 
rarily adhered to an adherend via them and that it can be 
?rmly adhered to the adherend after subsequent pressure 
application thereto. The projected spots of ?bers are not spe 
ci?cally de?ned provided that they are spotWise projected and 
are formed of ?bers. For example, they include raised spots of 
?bers that are raised from the surface of the pres sure- sensitive 
adhesive layer, and projected spots of ?bers Where ?ber 
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masses are spotWise provided on the surface of the pressure 
sensitive adhesive layer. The projected spots of ?bers may all 
have one and the same structure, or may have different struc 
tures as combined. 

[0098] One projected spot of ?bers is generally composed 
of multiple ?bers. The number and the density of the ?bers 
that constitute one projected spot are not speci?cally de?ned, 
and may be suitably determined depending on the intended 
reWorkability and the repositionability of the pressure-sensi 
tive adhesive tape or sheet of the invention and on the type of 
the adherend to Which the pres sure- sensitive adhesive tape or 
sheet is to be adhered. 

[0099] Preferably, the projected spots of ?bers are raised 
spots of ?bers that are raised from the surface of the pressure 
sensitive adhesive layer. 
[0100] FIGS. 1A and 1B are schematic vieWs partly shoW 
ing one example of the pressure-sensitive adhesive tape or 
sheet of the invention. FIG. 1A is a schematic plan vieW of the 
pressure-sensitive adhesive tape or sheet seen on its top; and 
FIG. 1B is a schematic cross-sectional vieW of FIG. 1A cut 
along the X-Y line. In FIGS. 1A and 1B, 1 is a pressure 
sensitive adhesive tape or sheet; 2 is a pressure-sensitive 
adhesive layer; 211 is a surface of the pressure-sensitive adhe 
sive layer 2; 3 is a substrate for pressure-sensitive adhesive 
tape or sheet (this may be hereinafter simply referred to as 
“substrate”); 4 is a releasable liner; 4a is a perforation of the 
releasable liner 4; 5 is a raised spot of ?bers. The pressure 
sensitive adhesive tape or sheet 1 is so constituted that the 
pressure-sensitive adhesive layer 2 is formed on one surface 
of the substrate 3 serving as a support, and the pressure 
sensitive adhesive layer 2 is protected With the releasable liner 
4. In the surface 211 of the pressure-sensitive adhesive layer 2, 
raised spots 5 of ?bers are provided as the projected spots of 
?bers in the sites corresponding to the perforations 4a of the 
releasable liner 4. In FIGS. 1A and 1B, the raised spots 5 of 
?bers are so positioned that they form multiple lines as a 
Whole. The distance betWeen the adjacent lines (the distance 
betWeen the center parts of the adjacent lines) is 10 mm, and 
the distance betWeen the raised spots of ?bers that are in one 
line (the distance betWeen the center parts of the adjacent 
raised spots of ?bers) is 10 mm. Regarding the pro?le of one 
raised spot of ?bers in the surface of the pressure-sensitive 
adhesive layer, the part is almost circular, having a radius of 
about 0.5 mm (and having an area of about 0.8 m2). The 
adjacent lines of the raised spots of ?bers are so designed that 
the raised spots of ?bers in one line are formed at the sites 
each corresponding to the center part of the adjacent raised 
spots of ?bers in the other line. 
[0101] FIGS. 2 to 7 are diagrams based on photographs 
shoWing the pro?le of raised spots of ?bers formed in the 
surface of a pressure-sensitive adhesive layer. FIG. 2 is a 
diagram based on a photograph shoWing the pro?le of raised 
spots of ?bers formed on the surface of a pressure-sensitive 
adhesive layer, and it is seen on the top of the pressure 
sensitive adhesive layer. FIG. 3 is a diagram based on a 
photograph shoWing the pro?le of one raised spot of ?bers 
formed on the surface of a pressure-sensitive adhesive layer, 
and it is an enlarged vieW of the essential part of the raised 
spots of ?bers of FIG. 2. FIG. 4 is a diagram based on a 
photograph shoWing the pro?le of raised spots of ?bers 
formed on the surface of a pressure-sensitive adhesive layer, 
and it is seen on the top of the pressure-sensitive adhesive 
layer. FIG. 5 is a diagram based on a photograph shoWing the 
pro?le of one raised spot of ?bers formed on the surface of a 
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pressure-sensitive adhesive layer, and it is an enlarged vieW of 
the essential part of the raised spots of ?bers of FIG. 4. FIG. 
6 is a diagram based on a photograph shoWing the pro?le of 
raised spots of ?bers formed on the surface of a pressure 
sensitive adhesive layer, and it is seen on the top of the 
pressure-sensitive adhesive layer. FIG. 7 is a diagram based 
on a photograph shoWing the pro?le of one raised spot of 
?bers formed on the surface of a pressure-sensitive adhesive 
layer, and it is an enlarged vieW of the essential part of the 
raised spots of ?bers of FIG. 6. 
[0102] The diagrams of FIGS. 2 to 7 are based on photo 
graphs Which Were taken at a magni?cation poWer of from 50 
to 175 times, by the use of a digital microscope, VH-6200 
(trade name by Keyence). 
[0103] Regarding the structure of the raised spots of ?bers, 
for example, there are mentioned (1) a structure in Which one 
end of each one ?ber is adhered and ?xed to the surface of a 
pressure-sensitive adhesive layer While the other end thereof 
is not ?xed (but kept free), and the ?bers are raised from the 
surface of the pressure-sensitive adhesive layer almost in 
I-shape (as in FIG. 1B and FIG. 14B); (2) the center part of 
each one ?ber is adhered and ?xed to the surface of a pressure 
sensitive adhesive layer While both ends thereof are not ?xed 
(but kept free), and the ?bers are raised from the surface of the 
pressure-sensitive adhesive layer almost in V-shape; (3) both 
ends of each one ?ber are adhered and ?xed to the surface of 
a pressure-sensitive adhesive layer, While the center part 
thereof is not ?xed (but kept free), and the ?bers are raised 
from the surface of the pressure-sensitive adhesive layer 
almost in reversed U-shape; as Well as other structures in 
Which ?bers are raised from the surface of a pressure-sensi 
tive adhesive layer almost in any of W-shape, M-shape, 
N-shape or O-shape; and their combinations. For the structure 
of the raised spots of ?bers, preferred is the above-mentioned 
structure (1) in Which ?bers are raised from the surface of a 
pressure-sensitive adhesive layer almost in I-shape. Need 
less-to-say, in the raised spots of ?bers, ?bers may be raised 
linearly in I-shape from the surface of the pressure-sensitive 
adhesive layer for pressure-sensitive adhesive tape or sheet, 
or may be in any other form of notches, Waves or loops to rise 
as a Whole from the surface. 

[0104] The projected spots of ?bers are partly formed in the 
surface of a pressure-sensitive adhesive layer. In that manner, 
the projected spots of ?bers that are partly formed in the 
surface of a pressure-sensitive adhesive layer are not speci? 
cally de?ned in point of their overall pro?le. The overall 
pro?le of the projected spots of ?bers may be suitably deter 
mined, depending on the intended reWorkability and the repo 
sitionability of the pres sure- sensitive adhesive tape or sheet of 
the invention and on the type of the adherend to Which the 
pressure-sensitive adhesive tape or sheet is to be adhered, and 
may be designed, for example, to have a predetermined pat 
tern. 

[0105] For example, When the projected spots of ?bers are 
formed to have a pattern pro?le as in FIG. 1A or FIG. 14A as 
a Whole, or that is, When they are so designed as to form 
multiple lines as a Whole, then the distance betWeen the 
adjacent lines may be, for example, from 1 to 100 mm (pref 
erably from 3 to 50 mm, more preferably from 5 to 40 mm) or 
so. The distance betWeen the adjacent projected spots of 
?bers in one line may be, for example, from 1 to 100 mm 
(preferably from 3 to 50 mm, more preferably from 5 to 40 
mm) or so. The positional relationship of the projected spots 
of ?bers in the adjacent lines is not also speci?cally de?ned, 
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and the projected spots may be so positioned that they form a 
lattice-like pattern as a Whole or may be positioned at random 
as a Whole. 

[0106] The pro?le of one projected spot of ?bers on the 
surface of a pressure-sensitive adhesive layer is not also spe 
ci?cally de?ned. For example, it may be almost circular or 
almost polygonal, or may have irregular forms. The number 
of the projected spots of ?bers formed in the surface of a 
pressure-sensitive adhesive layer is not also speci?cally 
de?ned. 
[0107] The overall area of the sites at Which the projected 
spots of ?bers are provided in the surface of a pressure 
sensitive adhesive layer (this corresponds to an area of all the 
projected spots of ?bers) is not also speci?cally de?ned. For 
example, it may be from 0.001 to 20% (preferably from 0.005 
to 15%, more preferably from 0.01 to 10%) of the entire 
surface of the pressure-sensitive adhesive layer. If the area of 
all the projected spots of ?bers in the surface of a pressure 
sensitive adhesive layer is smaller than 0.001% of the overall 
area of the layer, then the initial adhesive force of the pres 
sure-sensitive adhesive layer could not be Well reduced and 
therefore the reWorkability and the repositionability of the 
pressure-sensitive adhesive tape or sheet having the layer Will 
be therefore poor. On the other hand, if the area of all the 
projected spots of ?bers in the surface of a pressure-sensitive 
adhesive layer is larger than 20% of the overall area of the 
pressure-sensitive adhesive layer, then the reWorkability and 
the repositionability of the pres sure-sensitive adhesive tape or 
sheet Will be good but the adhesive force of the tape or sheet 
to adherends Will loWer. 

[0108] The area of each projected spot of ?bers is not spe 
ci?cally de?ned. For example, it may be from 0.1 to 10 mm2 
(preferably from 0.3 to 5 m2, more preferably from 0.5 to 3 
m2) or so. Not limited to the range, hoWever, the area may be 
smaller than 0.1 mm2 or may be larger than 10 m2. 
[0109] For example, When multiple projected spots of 
?bers are provided in such a manner that the area of each 
projected spot is from 0.1 to 10 m2, then the shortest dis 
tance betWeen the adjacent projected spots of ?bers may be, 
for example, from 1 to 100 mm (preferably from 3 to 50 mm, 
more preferably from 5 to 40 mm) or so. 

[0110] The ?bers to constitute the projected spots are not 
speci?cally de?ned, and may be any of natural ?bers, semi 
synthetic ?bers, or synthetic ?bers. More concretely, the 
?bers include, for example, cotton ?bers, rayon ?bers, polya 
mide ?bers [e.g., aliphatic polyamide ?bers, aromatic polya 
mide ?bers (aramid ?bers)], polyester ?bers (e. g., trade name, 
Tetron), polyacrylonitrile ?bers, carbon ?bers (carbon-based 
?bers), acrylic ?bers, polyvinyl alcohol ?vers (vinylon 
?bers), polyethylene ?bers, polyimide ?bers, polyole?n 
?bers, silicone ?bers, ?uorine-containing ?bers (?uororesin 
?bers). For the ?bers for use herein, preferred are cotton 
?bers, rayon ?bers, polyamide ?bers, polyester ?bers. 
[0111] One or more different types of ?bers may be used 
herein either singly or as combined. 

[0112] Short ?bers are preferred for use herein. Long ?bers 
are unfavorable since they loWer the adhesive force of the 
pressure-sensitive adhesive tape or sheet of the invention to 
adherends. Concretely, it is desirable that the length of the 
?bers falls betWeen 0.1 and 5 mm (more preferably betWeen 
0.3 and 5 mm, even more preferably betWeen 0.3 and 2 mm) 
or so. If the ?bers are too short, then the pressure to be applied 
to the pressure-sensitive adhesive tape or sheet for ?xing the 
pressure-sensitive adhesive layer thereof to adherends may be 
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loW. HoWever, this is unfavorable since the reWorkability and 
the repositionability of the pressure-sensitive adhesive tape or 
sheet Will be not good in that condition. In addition, too short 
?bers are di?icult to produce and are therefore expensive. 
Therefore, using too short ?bers is unfavorable from the point 
of economical vieW. 
[0113] The thickness of the ?bers is not speci?cally 
de?ned. For example, it may be from 0.1 to 20 deniers (pref 
erably from 0.5 to 15 deniers, more preferably from 1 to 6 
deniers). If too thick, the ?bers are unfavorable since they are 
not ?exible and therefore require high pressure for adhering 
the pressure-sensitive adhesive layer With them to adherends. 
On the other hand, too thin ?bers are also unfavorable since 
they are ineffective for reducing the initial adhesive force of 
the pressure-sensitive adhesive layer With them to adherends, 
and the reWorkability and the repositionability of the pres 
sure-sensitive adhesive tape or sheet With them Will be there 
fore poor. 
[0114] The method for forming the projected spots of ?bers 
(especially the raised spots of ?bers) is not speci?cally 
de?ned. For it, for example, a ?ocking technique (especially 
electrostatic ?ocking technique) is preferably employed. 
According to the electrostatic ?ocking method, the surface of 
the pressure-sensitive adhesive layer may be ?ocked in any of 
upWard, doWnWard or sideWard direction. When the surface 
of the pressure-sensitive adhesive layer is ?ocked to form the 
projected spots of ?bers in predetermined sites thereof 
according to the ?ocking method, it is desirable to use a 
releasable substrate (especially releasable ?lm) that has holes 
in the sites corresponding to the predetermined sites Where 
the projected spots of ?bers are to be formed in the surface of 
the pressure-sensitive adhesive layer. 

(Pres sure- Sensitive Adhesive Layer) 

[0115] The pressure-sensitive adhesive to form the pres 
sure-sensitive adhesive layer is not speci?cally de?ned, and 
may be any knoWn one. For example, it includes rubber 
pressure-sensitive adhesives, acrylic pressure-sensitive adhe 
sives, polyester pressure-sensitive adhesives, urethane pres 
sure-sensitive adhesives, polyamide pressure-sensitive adhe 
sives, epoxy pressure-sensitive adhesives, vinyl alkyl ether 
pressure-sensitive adhesives, silicone pressure-sensitive 
adhesives, ?uorine-containing pressure-sensitive adhesives. 
The pressure-sensitive adhesives may be hot-melt pressure 
sensitive adhesives. One or more such pressure-sensitive 
adhesives may be used herein either singly or as combined. 
The pressure-sensitive adhesives may be in any form of emul 
sion pressure-sensitive adhesives, solution pressure-sensitive 
adhesives, oligomer pressure-sensitive adhesives or solid 
pressure-sensitive adhesives. 
[0116] The pressure-sensitive adhesives may contain, in 
addition to the polymer component that serves as the pres 
sure-sensitive adhesive component (base polymer) thereof, 
any additives such as crosslinking agent (e.g., polyisocyan 
ate-based crosslinking agent, alkyletheri?ed melamine com 
pound-based crosslinking agent), tacki?er (e.g., rosin deriva 
tive resin, polyterpene resin, petroleum resin, phenolic resin), 
plasticiZer, ?ller, anti-aging agent and the like, depending on 
the type of the pressure-sensitive adhesives. When the pres 
sure-sensitive adhesive is crosslinked in forming the pres 
sure-sensitive adhesive layer, any method is employable, 
including, for example, thermal crosslinking to be effected 
under heat, ultraviolet crosslinking to be effected through 
exposure to UV rays (UV crosslinking), electron beam 
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crosslinking to be effected through exposure to electron 
beams (EB crosslinking), or natural curing to be effected at 
room temperature for spontaneously curing the pressure-sen 
sitive adhesive. 

[0117] For the pressure-sensitive adhesive, preferred are 
rubber pressure-sensitive adhesives that comprise, as the base 
polymer thereof, any of natural rubbers or various synthetic 
rubbers (e. g., polyisoprene rubber, styrene-butadiene rubber, 
styrene-isoprene-styrene block copolymer rubber, styrene 
butadiene-styrene block copolymer rubber, regenerated rub 
ber, butyl rubber, polyisobutylene); and acrylic pressure-sen 
sitive adhesives that comprise, as the base polymer thereof, 
any of acrylic polymers (homopolymers or copolymers) from 
one or more monomers of alkyl (meth)acrylates. 

[0118] The alkyl (meth)acrylates for the acrylic pressure 
sensitive adhesives are, for example, C L20 alkyl (meth)acry 
lates such as methyl (meth)acrylate, ethyl (meth)acrylate, 
propyl (meth)acrylate, isopropyl (meth)acrylate, butyl (meth) 
acrylate, isobutyl (meth)acrylate, s-butyl (meth)acrylate, 
t-butyl (meth)acrylate, pentyl (meth)acrylate, hexyl (meth) 
acrylate, heptyl (meth)acrylate, octyl (meth)acrylate, 2-eth 
ylhexyl (meth)acrylate, isooctyl (meth)acrylate, nonyl (meth) 
acrylate, isononyl (meth)acrylate, decyl (meth)acrylate, 
isodecyl (meth)acrylate, undecyl (meth)acrylate, dodecyl 
(meth)acrylate, tridecyl (meth)acrylate, tetradecyl (meth) 
acrylate, pentadecyl (meth)acrylate, hexadecyl (meth)acry 
late, heptadecyl (meth)acrylate, octadecyl (meth)acrylate, 
nonadecyl (meth)acrylate, eicosyl (meth)acrylate [preferably 
C4_l8 (linear or branched) alkyl (meth)acrylates]. These alkyl 
(meth)acrylates may be suitably selected depending on the 
intended adhesiveness of the pressure-sensitive adhesives to 
be prepared. One or more such alkyl (meth)acrylate may be 
used herein either singly or as combined. 

[0119] In the acrylic pressure-sensitive adhesives, the alkyl 
(meth)acrylate may be optionally copolymeriZed With any 
other monomer copolymeriZable With the alkyl (meth)acry 
late (comonomer). The comonomer includes, for example, 
carboxyl group-containing monomers and their anhydrides, 
such as (meth)acrylic acid, itaconic acid, maleic acid, fumaric 
acid, crotonic acid, isocrotonic acid; sulfonic acid group 
containing monomers such as sodium vinylsulfonate; aro 
matic vinyl compounds such as styrene, substituted styrene; 
cyano group-containing monomers such as acrylonitrile; ole 
?ns such as ethylene, propylene, butadiene; vinyl esters such 
as vinyl acetate; vinyl chloride; amido group-containing 
monomers such as acrylamide, methacrylamide, N-vinylpyr 
rolidone, N,N-dimethyl(meth)acrylamide; hydroxyl group 
containing monomers such as hydroxyalkyl (meth)acrylate, 
glycerin dimethacrylate; amino group -containing monomers 
such as aminoethyl (meth)acrylate, (meth)acryloylmorpho 
line; imido group-containing monomers such as cyclohexyl 
maleimide, isopropylmaleimide; epoxy group-containing 
monomers such as glycidyl (meth)acrylate, methylglycidyl 
(meth)acrylate; isocyanato group-containing monomers such 
as 2-methacryloyloxyethyl isocyanate. The comonomer fur 
ther includes polyfunctional comonomers (polyfunctional 
monomers), such as triethylene glycol di(meth)acrylate, 
diethylene glycol di(meth)acrylate, ethylene glycol di(meth) 
acrylate, tetraethylene glycol di(meth)acrylate, neopentyl 
glycol di(meth)acrylate, 1,6-hexanediol di(meth)acrylate, tri 
methylolpropane tri(meth)acrylate, pentaerythritol tri(meth) 
acrylate, dipentaerythritol hexa(meth)acrylate, divinylben 
Zene. One or more of these comonomers may be used herein 
either singly or as combined. 
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[0120] For forming the pressure-sensitive adhesive layer, 
any knoWn or conventional method may be employed. For 
example, When a substrate-supported pressure-sensitive 
adhesive tape or sheet that has a substrate for it is produced, a 
pressure-sensitive adhesive may be applied onto the substrate 
that serves as a support (substrate for pressure-sensitive adhe 
sive tape or sheet) (coating method); or a pressure-sensitive 
adhesive is ?rst applied onto a releasable ?lm such as a 
releasable liner to form a pressure-sensitive adhesive layer 
thereon, and then the pressure-sensitive adhesive layer is 
transferred onto a substrate (transfer method). On the other 
hand, When a sub strateless pres sure- sensitive adhesive tape or 
sheet that does not have a substrate for it is produced, a 
pressure-sensitive adhesive may be applied onto the release 
face of a releasable liner that serves as a support for the tape 
or sheet (coating method). 
[0121] The thickness of the pressure-sensitive adhesive 
layer is not speci?cally de?ned. It may fall, for example, 
betWeen 1 and 1000 um (preferably betWeen 10 and 500 pm) 
or so. 

(Support) 

[0122] The support for the pressure-sensitive adhesive 
layer is described. When the pressure-sensitive adhesive tape 
or sheet is a substrate-supported one that has a pressure 
sensitive adhesive layer on one or both surfaces thereof, it 
may have a substrate (for pressure-sensitive adhesive tape or 
sheet). On the other hand, When the pres sure-sensitive adhe 
sive tape or sheet is a substrateless double-sided pressure 
sensitive adhesive tape or sheet, a releasable liner (separator) 
may be employed. In the substrate-supported, single-sided 
pressure-sensitive adhesive or double-sided pressure-sensi 
tive adhesive tape or sheet, the substrate that serves as a 
support is coated With a pressure-sensitive adhesive layer on 
one or both surfaces thereof, and projected spots of ?bers are 
partly formed in the surface of the pressure-sensitive adhesive 
layer formed on one or both surfaces of the substrate, and the 
surface of the pressure-sensitive adhesive layer may be pro 
tected With the release face on the back of the substrate and 
With a releasable liner provided on it. On the other hand, in the 
substrateless double-sided pressure-sensitive adhesive tape 
or sheet, the releasable liner serves as a support for the pres 
sure-sensitive adhesive layer, and projected spots of ?bers are 
partly formed in one or both surfaces of the pres sure- sensitive 
adhesive layer. The releasable liner that serves as a support 
acts to support the pressure-sensitive adhesive layer and to 
protect the surface of the pressure-sensitive adhesive layer 
until the pressure-sensitive adhesive tape or sheet is used. 

(Substrate) 

[0123] For the substrate (for pressure-sensitive adhesive 
tape or sheet), usable are any suitable thin leafy bodies, for 
example, plastic substrates such as plastic ?lms or sheets; 
metal substrates such as metal foils, metal plates; paper sub 
strates of paper (e.g., Woodfree paper, Japanese paper, kraft 
paper, glassine paper, synthetic paper, top-coated paper); 
?brous substrates such as fabrics, nonWoven fabrics, nets; 
rubber substrates such as rubber sheets; foams such as 
foamed sheets. The substrate may be single-layered or multi 
layered. For example, the substrate may have a multi-layered 
(tWo or three-layered) structure of a plastic substrate With any 
other substrate (e.g., paper substrate) fabricated in a mode of 
lamination or co-extrusion. 
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[0124] For the substrate, plastic ?lms and sheets are pre 
ferred. The material for the plastic ?lms and sheets (plastic 
material) includes, for example, ole?n resins from ot-ole?n 
monomer such as polyethylene (PE), polypropylene (PP), 
ethylene-propylene copolymer, ethylene-vinyl acetate 
copolymer (EVA); polyester resins such as polyethylene 
terephthalate (PET), polyethylene naphthalate (PEN), poly 
butylene terephthalate (PBT); polyvinyl chloride (PVC); 
vinyl acetate resins; polyphenylene sul?de (PPS); amide res 
ins such as polyamide (nylon), Whole aromatic polyamide 
(aramid); polyimide resins; polyether-ether ketone (PEEK). 
TWo or more such plastic materials may be used herein either 
singly or as combined. The plastic ?lms or sheets may be 
non-oriented ones, or may be mono- or bi-oriented ones. 

[0125] If desired, the substrate may contain various addi 
tives such as inorganic ?ller (e. g., titanium oxide, Zinc oxide), 
anti-aging agent (e.g., amine-type anti-aging agent, quino 
line-type anti-aging agent, hydroquinone-type anti-aging 
agent, phenolic-type anti-aging agent, phosphorus-contain 
ing anti-aging agent, phosphite-type anti-aging agent), anti 
oxidant, UV absorbent (e.g., salicylic acid derivative, ben 
Zophenone-type UV absorbent, benZotriaZole-type UV 
absorbent, hindered amine-type UV absorbent), lubricant, 
plasticiZer, colorant (e.g., pigment, dye). 
[0126] One orboth surfaces of the substrate may be suitably 
processed through physical treatment such as corona treat 
ment or plasma treatment, or chemical treatment such as 
undercoating, for the purpose of increasing the adhesive force 
thereof to the pressure-sensitive adhesive layer to be formed 
on the substrate. 

[0127] The thickness of the substrate may fall, for example, 
betWeen 10 and 300 um, preferably betWeen 30 and 200 pm or 
so. 

(Releasable Liner) 
[0128] For the releasable liner, for example, usable are 
substrates coated With a release agent to form a release agent 
layer on at least one surface thereof, as Well as loW-adhesive 
substrates formed of ?uorine-containing polymer (e.g., poly 
tetra?uoroethylene, polychlorotri?uoroethylene, polyvinyl 
?uoride, polyvinylidene ?uoride, tetra?uoroethylene 
hexa?uoropropylene copolymer, chloro?uoroethylene-vi 
nylidene ?uoride copolymer), and loW-adhesive substrates 
formed of non-polar polymer (e. g., ole?n resin such as poly 
ethylene, polypropylene). 
[0129] For the releasable liner, for example, preferred are 
those formed by coating at least one surface of a releasable 
liner substrate With a release agent layer. The releasable liner 
substrate includes, for example, plastic substrate ?lms (syn 
thetic resin ?lms) such as polyester ?lms (e. g., polyethylene 
terephthalate ?lms), ole?n resin ?lms (e.g., polyethylene 
?lms, polypropylene ?lms), polyvinyl chloride ?lms, poly 
imide ?lms, polyamide ?lms (e.g., nylon ?lms); paper (e.g., 
Woodfree paper, Japanese paper, kraft paper, glassine paper, 
synthetic paper, top-coated paper); as Well as their multi 
layered composites (tWo- or three-layered composites) fabri 
cated through lamination or co-extrusion. 
[0130] The release agent to form the release agent layer is 
not speci?cally de?ned. For example, it includes silicone 
type release agent, ?uorine-containing release agent, long 
chain alkyl-type release agent. One or more such release 
agents may be used herein either singly or as combined. 
[0131] For the release agent, preferred are silicone-type 
release agents in vieW of their releasability and cost. It may be 
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selected from knoWn polysiloxane-type release agents (sili 
cone-type release agents) that comprise a polysiloxane poly 
mer as the essential component thereof. Of such silicone-type 
release agents, more preferred are polysiloxane-type release 
agents that undergo addition reaction. The addition-reactive 
polysiloxane-type release agents may cure through addition 
reaction crosslinking (curing reaction) to form a releasable 
?lm, and the ?lm exhibits good releasability. 
[0132] The addition-reactive polysiloxane-type release 
agent that is employable herein may be a polysiloxane-type 
release agent composition that contains a polysiloxane poly 
mer having, in the molecule, at least tWo groups reactive With 
an SiiH bond-containing group (concretely, the reactive 
group includes an alkenyl group such as vinyl group or hex 
enyl group; the “group reactive With an SiiH bond-contain 
ing group” may be hereinunder simply referred to as “alkenyl 
group”), and a polysiloxane polymer having, in the molecule, 
at least tWo hydrogen atoms bonding to a silicon atom (in 
particular, polysiloxane polymer having, in the molecule, at 
least tWo silicon atoms having an SiiH bond). The “SiiH 
bond” means “a bond betWeen a silicon atom (Si) and a 
hydrogen atom (H)”. 
[0133] In the polysiloxane polymer having at least tWo 
alkenyl groups, the polysiloxane polymer structure to form 
the main chain or the backbone skeleton includes, for 
example, polyalkylalkylsiloxane polymers such as polydim 
ethylsiloxane polymer, polydiethylsiloxane polymer, polym 
ethylethylsiloxane polymer; polyalkylarylsiloxane poly 
mers; as Well as copolymers of multiple silicon-containing 
monomers [e.g., poly(dimethylsiloxane-dimethylsiloxane)]. 
Of those, polydimethylsiloxane polymer is preferred. 
[0134] On the other hand, in the polysiloxane polymer hav 
ing at least tWo silicon atoms having an SiiH bond in the 
molecule, the silicon atom having an SiiH bond may be in 
any of the main chain or the side branches of the polymer, or 
that is, it may be in the constitutive units of the main chain or 
in the constitutive units of the side branches. The number of 
the silicon atoms to form SiiH bond (the silicon atoms 
bonded With hydrogen atom) is not speci?cally de?ned, pro 
vided that it is at least 2. 

[0135] For the polysiloxane polymer having at least tWo 
silicon atoms having an SiiH bond in the molecule, pre 
ferred are those having at least tWo monomer units of iSi 
(R)(H)Oi (Where R indicates a hydrocarbon group) in the 
molecule, and more preferred are polydimethylhydrogensi 
loxane polymers [e.g., poly(dimethylsiloxane-methylsilox 
ane)]. 
[0136] In the polysiloxane release agent, the polysiloxane 
polymer having at least tWo silicon atoms having an SiiH 
bond in the molecule functions as a crosslinking agent. 

[0137] The amount of the polysiloxane polymer having at 
least tWo silicon atoms having an SiiH bond in the molecule 
is not speci?cally de?ned. For example, it is preferably so 
controlled that the number of mols of the silicon atom of the 
SiiH bond in the polysiloxane polymer having at least tWo 
silicon atoms having an SiiH bond in the molecule (this may 
be hereinafter referred to as “molar number GO”) and the 
number of mols of the alkenyl group in the polysiloxane 
polymer having at least tWo alkenyl groups (this may be 
hereinafter referred to as “molar number (Y )”) may be in a 
ratio of molar number Qi) >molar number (Y). HoWever, the 
ratio of molar number QQ/molar number (Y) may fall 
betWeen 0.8 and 3.0 (preferably betWeen 1.1 and 1.8) or so. 
























