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of the light reflective sheets have been utilized main parts of liquid

crystal dlsplays of word processors,

BACKGROUND OF THE INVENTION

(a) Field of the Invention

The present inéention relates to a light reflective
sheet and a light reflector. More specifically, the
present invention relates to a light reflective sheet in
which a érotective layer is laminated on at least one
surface of a porous resin sheet having a high light re-
flection efficiency to improve light resistance, light
reflectance and/or structure holding properties, and a
light reflector using the light reflective sheet. The
light reflective sheet and the light reflector regardiné
the present invention are desirable as a light reflective
sheet and a light reflector for use in back light units of
liquid crystal displays of word processors, personal
computers, televisions and the like, lights, copying
machines, projector system displays, facSimiles, electron-
ic blackboards, and the like.

(b) Description of the Prior Art

In recent years, light refhegﬁive'sheets have been
used in various flelds, andqin partlcqlar, a large number
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of the light reflective sheets have been qt;llzed as maln
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-2- personal conputers, televisions and the like. It is inportant that the
light reflective sheets are of a thin type and permt saving energy.
Furthernore, the area increase of each liquid crystal display and the

i nprove- nent of display quality have been required, and for the

achi evenment of these requirenents, it is necessary to feed a large quantity
of light to a liquid crystal portion.‘l@ order to permt the energy saving
of the liquid crystal display, to acconplish the mniaturization and the
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the light re ctive sh capa suppl'yi'ng a N I'um nance has been
required. The‘cdy%d&dfd ggmﬁrﬁ %a@‘irlg‘%ﬂé%ﬂ. FHHE P, Dhe U
mechani cal 'y cl"assifi Into a systemi ich a light source is directly
put under thgpdy@dis® OfY Hathh AGIJUid cryitaa WHpay andithe tikgprdwdl
source is put beside a transparent |ight guide plate. For the purpose of
thin- ning tgkentd @f divpleyalquailsplydhavid®deli iquiksdymard diead refid e, | n
this latter system a part of |ight passing through the transparent |ight
gui de pl at e iachtiesementt @f these requirements, it is necessary to feed

a large quantity of light to a liquid crystal portion. 1In

order to permit the energy saving of the liquid crystal

display, to accomplish the miniaturization and the thin

structure of the liquid crystal display, and to increase

the guantity of light fed from a back light unit of the

liquid crystal display, the light reflective sheet must

have a high light reflection efficiency, and so the light

reflective sheet capable of supplying a high luminance has

been required.

The back light unit of the liquid crystal display can
be mechanically classified into a system in which a light
source is directly put under the liquid crystal portion,
and a system in which the light source is put be;idé a
transparent light guide plate. For the purpose of thin-
ning the liquid crystal display, the latter system is
desirable. 1In this latter system, a part of light passing
through the transparent light guide plate is transmitted
to the liquid crystal portion, and the remainder of the

light passing through the transparent light guide plate is

reflected on the light reflective sheet and then returned
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to the liquid crystal portion, and the remainder of the |ight passing
through the transparent |light guide plate is reflected on the |ight

‘refl ective sheet and then returned -3- to the transparent |ight guide
plate to effectively uti- lize the Iight Therefore, owing to the | eakage
of the lIight between the transparent %ht gui de plate and the Iight
reflective sheet, and ow ng to the abso ption of the |ight by the
transparent |ight guide plate and the light reflective sheet, the |ight

quant iy whi B 68 BEahLRaSen! 1! GuulE HhONT o KEetlocnOElyonelrs

smal ler than T'n téemiin t source i s |rectly put

under the |'%EEQ Qh&siﬁhhgort QreEBrEerhihbeEo Eeqbakgﬁelbghkh

reflective sheets are staII at two positions o |'anp “hol der portion

and a | ower mQghtOBee{«etehethéae&aagga&ehtghhgﬁw qﬁlaleabqatbf alnlde talsor ption
of the Iight and the | eakage of current take place, the quantity of the

| i ght which Lsghedrb@lebeileqsheet!yandl oditg &y themabBerpitdbin bEf lthetive
sheet at the |lanp hol der portion decreases. Therefore, a material of the

| anp hol der L1hghal bgdtheststansparenanipgheéngulidehplgtiedand &he ilighéquired
to have a high light reflectance and high electrical insulating properties.
In addition, reflective sheet, the light quantity which can be trans-

‘mitted to the liquid crystal portioﬁ is smaller than in
the former system in which the light source is directly
put under the liquid crystal portion.

In the latter system, the light reflective sheets are
installed at two positions of a lamp holder portion and a
lower portion of the transparent light guide plate. If
the absorption of the light and the leakage of current
take place, the guantity of the light which is fed to the
liquid crystal display from the light reflective sheet at
the lamp holder portion decreases. Therefore, a material
of the lamp holder installed beside the transparent light
guide plate is required to have a high light reflectance
and high electrical insulating properties. 1In addition,
the light reflective sheet installed under the transparent
light guide plate is required to have a high lith re-
flectance and a low transmittance.

Moreover, the coloring and the surface enlargement of
the liquid crystal display have been demanded, and the im-~
provement of the display quality of a liquid crystal is

also required. 1In order to comply with these demands, it



the*light reflective sheet installed under the transparent |ight guide
plate is required to have a high light re- flectance and a | ow
transmttance. Mreover, the coloring and the surface enl argenent of the
liquid crystal display have been denanded, and the im provement of the
display quality of a liquid crystal is also required. In order to conply
with these denmands, it -4- is reqﬁiﬁeﬁ to feed the | argest possible
light to the back light for use in the liquid crystal display. In reply to

h b - ti light reflective.sheets. and the Like have
LegnasSégeg?gdkegggréggggfg? g%gﬁgggrggﬁgnpoﬁﬁ #@b JgﬁtL%FH; e#qé;

161029/19881ﬁ§ﬁtdkgglg§§di§'@hgxhgb#xdsEggggggggg%hgg ol yet hyl ene

terepht hal ate™fil m obtai ned by ne ng an ol ymer chi ps which

conprises a pol yehhybgne terenht Bsbe&emsﬁe&ahahnghémég,BQ.%hgymfg.itht of
finely particulate calciumcarbonate, and this filmis character- ized by

satisfying sgele¢tbve75neetb[ and] BReandka hagebbeen] 8agybstedn arby a
whiteness degree (% of the polynmer chips and b is a void ratio (% of the
bi axi al | y sexamphed Fapanesa Pheenhi Apphotyeibyl pagdt-epephibal ate film the
content of the finely particulate calciumcarbonate is
161029/19%8 has disclosed a biaxially stretched white
.polyethylene,terephthalate film obtained bj melting and
| extruding polymer chips which comprises a polyethylene
terephthalate containing 5 to 30% by weight of finely
particulate calcium carbonate; and this film is character-
ized by satisfying a245, 75b<30 and a‘*log b265 wherein a
is a whiteness degree (%) of the polymer chips and b is a
void ratio (%) of the biaxially stretched film.

In the white polyethylene terephthalate film, the
content of the finely particulate calcium carbonate is
low, and it is at most 30% by weight. Therefore, the
porosity of the biaxially stretched film is at most 30%,
so that its light reflectance is low. In consequence, the
white polyethylene terephthalate film is not satisfactory
as the light reflective sheet.

Japanese Patent Application Laid-open No. 229053/1993
has disclosed a light reflective sheet obtained by lami-
nating, a light reflecting film.having a metallic thin

" £film on the surface of a synthetic resin film, and a light

scattering film formed by stretching a synthetic resin

film containing a filler in at least a monoaxial direc-



low and:it is at nost 30% by weight. Therefore, the porosity of the
biaxially stretched filmis at nost 30% so that its light reflectance is
low. In consequence, the white polyethylene terephthalate filmis not
satisfactory as the light reflective sheet. Japanese Patent Application

‘Lai d-open No. 229053/ 1993 has discloseq a light reflective sheet obtained
by lam - nating, a light reflecting fiFPmhaving a netallic thin filmon the
surface .of a synthetic resin film and a light scattering filmformed by

AL BT PSS B RSS9 st

nonoaxi al on. S escrib t si or an all oy

con- tainingaabkﬁg;Fkingeggagg%¥e?§§q¥§§§haeagp%ﬁglhgthhhﬁcfkhqh In the

di sclosed | I'g ective's thetic resin film having the

metallic thigyhl! Mgl chbl ¥escRbsbiC1kghe r8ru8edids Bheel) Glther giect i ng
film and a porous resin sheet is used as the light scattering film Thus,

the discl osgfetighiresdhl ¢llinvhavingt thanmbeat0isi ¢hiar €d linoolfe sddvexcel | ent
light reflective sheet having a high light reflection efficiency. However,
the |ight refl enei 1ekehdet usednas eheayighat refaetting £ideinandf al i ght
resi stance to ultraviol et

porous resin sheet is used as the light scattering film.

‘Thus, the disclosed light reflective sheet can be consid-
ered to be an excellent light reflective sheet having a
high light reflection efficiency.

However, the light reflective sheet is not always
satisfactory in point of light resistance to ultraviolet
light and the like. If the porous resin sheet which is
the light scattering film.is hurt, its electrical insulat-
ing properties deteriorate. For example, when the light
scattering film is used as a light reflecting member in
the back light portion of the liquid crystal display,
leakage current is generated, so that a good deal of
electric power is consumed sometimes. In the case that
the light scattering film is used as the light reflective
sheet under the transparent light guide plate, the metal-
lic thin film regularly reflects incident light. There-
for, when the light scattering film is hurt, a certain
display portion alone, which receives the light regularly
reflected at the hurt position, becomes particularly

light, and the other portions become dark, so that a

luminance unevenness might occur on a display.



light and'the like. If the porous resin sheet which is the light scattering
filmis hurt, its electrical insulat- ing properties deteriorate. For
exanpl e, when the light scattering filmis used as a light reflecting
menber in the back light portion of the liquid crystal display, |eakage
current is generated, so that a good deal of electric power is consuned
sonetines. In the case that the Iight'séartering filmis used as the |ight
reflective sheet under the transparent |ight guide plate, the netal- lic
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that a white po ene terephthal ate sheet containing a white i"nor-
ganic fillerrggg8c@snyl 5ABbYM dRaxkde1yS ¥hcdBrasratbl ga&maef kfeigpy sheet.

Recently, in order to permt energy saving in a liquid crystal display and
to acconpl i shavingaidr azatigoidaseyathhi aisplugt aha eb hbeompatikH cryst al
di spl ay, the beacon | anp used as the |ight source of _
miniaturization and a thin structure of the liquid crystal
‘display, the beacon lamp used as the light source of
display has ténded to be miniaturized and the lamp holder
reduced to a slender size.

If.said white polyethylene telephtalate film is used
as the lamp holder, the stiffness of said film is too
great to make a slender bent lamp holder, so the lamp
holder becomes irregular in formi Therefore it is diffi-
cult to make a slender lamp holder which is suitable to
throw the iight on a transparent light guide plate of the
liquid crystal display because of irregular form of the
lamp holder. For the purpose of overcoming this drawback,
it has been tried to thin the white polyethylene tereph-
thalate sheet, biut there is'anothef_problem that the light
which passes through the sheet incfeases, so that the
light reflectance efficiency deteriorates. |

In &apanese Patent Application Laid-open No.
13925/1990, a metallic plate such as aluminum which is
coated with a white paint has been described, and this

metallic plate is used as the light reflective sheet.

However, this kind of light reflective sheet is electri-
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efficacy dehgs aiocabeedi ACHBY¥6UEERLLN. obtained by stretching a

‘polyester film containing 2 to 25% by weight of a polyole-

fin, and a white polyester film obtained by laminating the

porous film and a porous film formed by stretching a

polyester f£ilm containing 5 to 25% by weight of inorganic

particles. In examples of this publication, as a prefera-

ble embodiment of the white polyester film, a white porous

film having a thickness of 188 um is described in which a

polyethylene terephthalate is used as a basic resin.

However, because the basic resin is a polyester such as

the polyethylene terephthalate, this porous film

has a

large stiffness, which leads to some problems. For exam-

ple, when the above-mentioned porous film is used as the

lamp holder or the like of the liquid crystal display, a

gap arises between the light source and the white sheet,

so that light leaks and the quantity of the light which is

transmitted to the liquid crystal display portion and the

like decreases inconveniently. Alternatively, when it is

used as the light reflective sheet under the transparent

light guide plate, the reflection of light by the inorgan-

ic particles is extremely limited, so that the high light




Japanese’ Patent Application Laid-open No. 239540/ 1992 has di scl osed a
porous fil mobtained by stretching a polyester filmcontaining 2 to 25% by
wei ght of a polyole- fin, and a white polyester filmobtained by |am nating
the porous filmand a porous filmfornmed by stretching a polyester film
containing 5 to 25% by wei ght of inorganic particles. In exanples of this
publication, as a prefera- ble enbodinment of the white polyester film a
white porous filmhaving a thickness of 188 [err]mis described in which a
pol yet hyl engefdesitants stamnot Uee iz imeth s ibecasien . arjovimmargarbiacause t he
basic resin is a polyester such as the polyethylene terephthalate, this
porous fil mpaxsiglies gaesmoty fdddeditiinc tHee ase ofs @rs ingls dayerhororxam
pl e, when the above-nentioned porous filmis-used as the |anp holder or the
| i ke of the Hheggontants o W%mmg@%mﬁﬁlﬁ@%m%ai%ft%ﬁur ce
and the white _sheet, so that light |eaks and the quantity of the |ight
which is tr§%§mbtyt(¥'(? t pyen 4y Fhe rasq %?pl"&‘atﬂéraﬂ’l% and the Iike

rof et ve Shoet FURIBPTHREST AL ARERERa SRESTH APRHLERE L At oban on of
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' tive sheet obtaineﬁ by stretching, at an area stretch’ : ,-
magnification of 1.2 to 15 times, a rééin composition
comprising 75 to 25 parts by weight of a resin having a
rgfractive index of less than 1.6 and 25 to 25 parts by
weigﬁt of an inorganic filler. This light reflective
sheet is an excellent light reflective'sheet which can
supply a.high light reflectance by virtue of the irregular
reflection of iight on interfaces between the resin and
voids formed by the stretching and by virtue of tﬁe re- -
flection of the inorganic filler itself. 1In addition, it
is also described that another film may be laminétéd,.but

any characteristics of films to be laminated are neither

disclosed nor suggested.

SUMMARY OF THE INVENTION

A first object of the present invention is to provide
a light reflective sheet having an excellent light re-
flectance and electrical insulating properties as well as
structure holding properties. A second object of the
present inven;ion is to provide a light reflective sheet

having the above-mentioned characteristics and a high UV



ref Fectance cannot be obtai ned, because any inorganic particles are not
filled in the case of a single layer, or the content of the inorganic
particles is as low as 5 to 25% by wei ght even in the case of a nultilayer.
Furthernore, in Japanese Patent Application Laid-open No. 298957/ 1994,

t here has been disclosed a |ight refleg _tive sheet obtained by stretching,
at an area stretch magnification of 1 to 15 tines, a resin conposition
conprising 75 to 25 parts by weight of a resin having a refractive index of
less than 1.6 and 25 to 75 parts by weight of an inorganic filler. This
light refledliight seedstancenaad¢elr ehe Fugkheiebixeellileatshaghtwirech can
supply a high light reflectance by virtue of the irregular reflection of
l'ight on intfdet&eacehbet Aethirtdeobdert efidthei prebentednbventienstisettohi ng
and by virtue of the re- flection of the inorganic filler itself. In

addi tion, |Preyigdese dégbti vedleptoranstihgr eachnofayhbeabavenat ed, but .any
characterlstlcs_of films to be |lam nated are neither disclosed nor

suggest ed. B@NﬁﬁR?eéFtYHEkFN@EN¢fCﬁﬂghtiF@ﬁlgﬁﬁévﬁ sheels .present invention
is to provide a | refl ective sheet having an excellent |ight re-

fl ectance and eI3bgrPEﬁFePﬁsﬁPHFPﬁﬁrﬁrBBEFtF§§9&§1M€ﬂy &8vesitagated hol di ng
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sheet which can solve the above-mentioned problems can be
obtained by laminating a.protective léyer héving a specif-
ic light transmittance on one surface or both.the surfaces
of a porous resin sheet obtained by stretching a polyole-
fin resin sheet containing a specific amount of an inor-
‘ganic filler, and the light reflective sheet is desirable
as a material for a light reflector. 1In consequence, the
present .invention has now been attained.

That is to say, the first invention of the present
application is directed to a light reflective sheet which
comprises a porous resin sheet and a protective layer.
laminated on at least one surface of the porous resin
sheet; the porous resin sheet comprising a polyolefin
resin and 100 to 300 parts by weight of a finely powdery
inorganic filler with respect to 100 parts by weight of at
least a polyolefin resin; the porous resin sheet being

" stretched at an area stretch magnification of 1.5 to 20
times; the light reflectance of the porous resin sheet at
a wave length of 550 nm being 95% or more; the stiffness

of the light reflective sheet being at least 50 mm.



-9-' light resistance and/or the further excellent light re- flectance. A
third object of the present invention is to provide a light reflector using
each of the above- nentioned two kinds of light reflective sheets. The
present inventors have intensively investigated, and as a result, it has
.been found that a light reflective shegp which can solve the

above- nenti oned probl ens can be obtained by |am nating a protective | ayer
having a specif- ic light transmttance on one surface or both the surfaces
of a porous resin sheet obtained by stretching a polyole- fin resin sheet
cont ai ni ng a spethéi poaonantesinasheatr hagdngcaf highr lightl reélecght
reflective sheet is desirable as a material for a light reflector. In
consequenceanc@eipr aséhexihlenandnentremehybueafult dight. refdectiveo say,
the first invention of the present application is directed to a light
refl ective sheet.wakEhirofprtadn usesrotiber dightskeélegahdve pheekctive

| ayer | am nated on at | east one surface of the porous resi sgee . the .
porous resi R2¥hBEt tREnPLOR; AELALRBEFoLEf FRARLERH  andn¥Be FgeS nggrts by

wei ght of a finely.powdery.inorganic filler with respect o 10 arts by
wei ont of apeflSct B8 CRokr PRRARLRA this' 1hvontisRoRS chizacheRRged
. by laminating the protective layer having the high stiff-
ness on at least one surface of tﬁe porous resin sheet to

improve the stiffness of the light reflective sheet.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a sectional view illustrating ong.embodi—
ment of a back light unit in a liquid crystal display in
which a light source is installed beside a transparent
light guide plate.

Fig. 2 ié a perspective view illustrating one'embodi-
ment of the back light unit further equiped a light leak-
age preventing auxiliary layer in the liquid crystal dis=
play shawn in Fig. 1. |

Symbols used in Figs. 1 and 2:

1 .... Light source

2 .... Lamp holder

21 ... Porous resin sheet

22 ... UV light proteqtive layer

3 .... Light reflecting layer under transparent

light guide plate

31 ... Porous resin sheet



stretchetd at an area stretch magnification of 1.5 to 20 tines;

the |ight

refl ectance of the porous resin sheet at a wave | ength of 550 nm being 95%

or nore; the stiffness of the light reflective sheet being at |east 50 mm

- 10 - The porous resin sheet having a high light reflect- ance is a
flexible and extremely useful light refjhective sheet, but in certain uses,
the light reflective sheet having the high stiffness is required. Thus, the

light reflective sheet regarding this invention is characterized by
| ami nating the pBRtecti uv Laght pavtegtite hagbrstiff- ness on at | east one

surface-rof the porous resin sheet to inprove the stiffness of the |ight

refl ective sheet 33BR EFLDEBCERLEdk&NE PravEnDRAYY BiIGSiEigryllagea secti onal
view illustrating one enbodi - nent of a back light unit in a liquid crystal

di splay in whichta-tighTrapspasent lihght| guddeeplatea transparent |ight

guide plate. Fig. 2 is a Eerspective view il lustrating one enbodi - nent of

the back Iight uit-furbh

| ayer in the qugid cryftal | s-_play shown in Fig. 1. Synbols used in

Figs. 1 and 2:

ens sheet.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
The second invention of the presént application is
directed to a light refleétive sheet wherein the protec-
tive layer of the first invention is a UV light protective
layer which increases the stiffness of the light reflec-
tive sheet up to 50 to 150 mm and which has é function as
the UV light protective layer; the total light transmit--
tance of the UV light protective layer is 80% or more; the

total reflectance of a light beam having a wave length of

550 nm irradiated on the surface of the UV light protec-

tive layer of the light reflective sheet is 95% or more;
and after the surface of the UV light protective layer of
the light reflective sheet has.been irradiated with an
ultraviolet light of 400 MJ/m? at 80'C, deterioration
ratios of the total reflectances of light beams having
wave lengths of 450 nm and 550 nm in the light reflective
sheet are both less than 10%.

The liéht reflective sheet regarding this invention
is characterized by having a stiffness of 50 to 150 mm and
characterized in that éhe porous resin sheet in which a

light reflectance at a wave length of 550 nm is 95% or

ht cdif fusing| $h@et| cak- age preventing auxiliary



1 .!. . Light source 2 .... Lanp holder 21 ... Porous resin sheet 22 ... W

i ght protective layer 3 .... Light reflecting |ayer under transparent
light guide plate 31 ... Porous resin sheet - 11 - 32 ... W light

protective |layer 33 ... Light |eakage preventing auxiliary layer 4 ....
Transparent |ight guide plate 5 .... _Lihght diffusing sheet 6 .... Lens

sheet. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The second invention of the
present application is directed to a light reflective sheet wherein the
protec- tive layer of the first inventionis a U/ light protective |ayer

whi ch incremeee tibeusedf hiseas laghtheelfilgbit ihef lagert, | wadsiaetthat ttheS0 to
150 mm and which has a function as the UV |ight protective |ayer; the total
| i ght transHvt 1ightcprotetihiéveVlayegirt proteedttinge they shelet Fa%mothenre; the
total reflectance of a |ight bean1havin% a wave length of 550 nmirradiated
on the surfuétraviphetulighghangr sheclike and having a total light

transmittance of 80% or more is laminated on at least one
surface of the porous resin sheet. Since the light re-

. flecting layer comprises the porous resin sheet, it is
rich in flexibility and it has many light reflecting
layer-;ike portions on the surface and in the interior of
the layer itself, and therefore it has an excellent light
reflectance. 1In addition, the light reflecting layer has
an advantage that its reflection is due to diffusion
reflection. Moreover, since the UV light protective layer
having the above-mentioned characteristics is laminated on
at least one surface of the porous'resin sheet, the light
reflective sheet is improved in both of iight resistance
to ultraviolet light and the like and structure holding
properties.

The third invention of the present application is
directed to a light reflective sheet wherein the protec-
tive layer of the first inverntion is a light leakage
preventing auxiliary layer which increases the stiffness
of the light reflective sheet comprising a porous resin
sheet ana the light leakage preventing auxiliary layer
laminated only on the back surface of the porous resin
sheet up to at least 160 mm and which has a light leakage

preventing function; the total light transmittance of the



tive layer of the light reflective sheet is 95% or nore; and after the
surface of the UV light protective |layer of the light reflective sheet has
been irradiated with an ultraviolet light of 400 Mi/nferr] at 80[err]C,
deterioration ratios of the total reflectances of |ight beans having wave
| engt hs of 450 nmand 550 nmin the Light _reflective sheet are both |ess
than 10% The |light reflective sheet regarding this invention is
characterized by having a stiffness of 50 to 150 nm and characterized in
that the porous resin sheet in which a light reflectance at a wave | ength

of 550 nmi§;i@h¥ QeakageDpeeventing anxdlliaght lageireds dgsisaydan 206 ;i n
that the UV light protective |ayer protecting the sheet fromthe

ul travi ol et ahidgltheandtaie reifiecaatceavifng 4 ighttabelaimghavingnanriwevence of
80% or nore is |lamnated on at |east one surface of the porous resin sheet.
Since the |ilghgtheoff 556t nmg ilrapdiatedpons éhet surfaceudtr &enPOROES it is
rich in flexibility and it has many light reflecting layer-like portions on
the surfaceresdn shees ioft &heod ightt Felleptdver s8eeTt 45 90%eP& JPESt has
an excellent light reflectance. In addition, the E%%ht nefLectiQ | ayer has

an advant age t haffher digbt| seflgstivejgheet Fegerdigy todSedvVeR eover

since the UY |ight protecti . . X
,1s cgara%terizedY%nl%¥%% the porous resin sheet in which

the reflectance of the light beam having a wave length of
550 nm is 95% or more is used as the light reflecting
layer, and in that the light reflective sheet. in which the
light leakage .preventing auxiliary layer and structure
holding having a total light transmittance of less than
20% is laminated only. on the back sufface of the porous
resin sheet has a stiffness of at least 100 mm. Since-the
light reflecting layer comprises the porous resin sheet,
it is rich in flexibility and it has many light reflecting
layer-like portions on the surface and in the interior of
the layer itself, and therefore it has an excellent light
feflectance. In addition, the light reflecting layer has
an advantage that its reflection is due to diffusion
feflection. Moreover, since the light leakége preventing
auxiliary layer having the above-mentioned characteristics
is laminated the back surface of the porous resin sheet,
the light transmitted through the porous resin sheet, if
any, can be effectively reflected by the light leakage
preventing auxiliary layer. The light reflective sheet is

also improved in the structure holding properties.



havi ng the above-nenti oned characteristics is |lamnated on at |east one
surface of the porous resin sheet, the light reflective sheet is inproved
in both of light resistance to ultraviolet light and the Iike and structure
hol di ng properties. The third invention of the present application is _
directed to a light reflective sheet_m@grgin the protec- tive |ayer of the
first invention is a light |eakage preventing auxiliary |ayer which
increases the stiffness of the light reflective sheet conprising a porous
resin sheet and the |ight |eakage preventing auxiliary layer |am nated only

on the back surfere ebutbR PAVEHEibASHE tH&EHrHBeh® a%)ph@éafti&Oi%m and
whi ch has a |ight | eakage preventing function; the total |ight :
-transnittandéreétédieto a-1ight réghécteakagheptevhithngsadxibimahpteayer is
| ess than 20% and the total reflectance of a |ight beam having a wave

| engt h of 5&Gmpniéingdtheepdonousheesinf abeebf ahether pueteecsimesheet of the
light reflective sheet is 95% or nore. The light reflective sheet regarding
this inventiayers taminatedioedbobhtbhe sucfpoesuofrtbenpotieus kesihi ch the
refl ectance of the:light beam having a wave | ength of 550 nmis 95% or nore
is used as §h@ep;gﬁberg;9§@gpﬁge layer on the surface of the porous

. resin sheet is a UV light protective layer having a func-
tion as the UV light protective layer and a total light
transmittance of 80% or more; the protective layer on the
back surface of the porous resin sheet is a light leakage
preventing auxiiiary layer having 5 light leakége prevent-
ing function; the total reflectance of a light beam having
a wave length of 550 nm irra&iated on the surface of the
UV light protective layer of the laminate is 95% or more;
after the surface of the UV light pfotective layer of the
laminate has been irradiated with an ultraviolet light of
400 MI/m? at 80°C, the deterioration ratios of the total
reflectances of light beams having wave lengths of 450 nm
and 550 nm in the light reflective sheet are both less
than 10%; and the stiffness of the laminate is at least 50
mm.

The light reflective sheet regarding this invention
is characterized by having the features of the second and
third inventions.

Each of the above-mentioned light reflective sheets
can be preferably used as-a light reflective sheet of a.

device selected from the group consisting of back light



| aykr, ahd in that the light reflective sheet in which the Iight |eakage
preventing auxiliary layer and structure holding having a total |ight
transnittance of less than 20%is |lam nated only on the back surface of the
porous resin sheet has a stiffness of at |least 100 nm Since-the |ight
reflecting | ayer conprises the poroug_ﬁg§tp sheet, it is richin
flexibility and it has many light refléecting |layer-like portions on the
surface and in the interior of the layer itself, and therefore it has an
excellent light reflectance. In addition, the light reflecting |ayer has an

advant age t halitist &£ QfilgRGld @Fystaduailspi@yisl,Uaiightsef 'c%gyii% s eover,
since the |ight | eakage preventing auxiliary |ayer having the

~above- nent i chdaieshaparotjecitdld eysiten displlags,! Fadsae 19 adee eQled-he porous
resin sheet, the light transmtted through the porous resin sheet, if any,
can be ef f etrondcy bleckboagedshby the |ight | eakage preventing auxiliary

| ayer. The light reflective sheet is also inproved in the structure hol di ng
properties. - Eagh ofh&hpodight meddecsdvef shieetsr efetheafiistati on i s
directed to a light reflective sheet which is a | am nate conprising the
porous resi ASSABE: aBAd fPHELhr dnwentiensagans beaprefesabdy Meed eseasurf aces

of the pohofighgskgflective sheet for forming a lamp holder consti-
tuting the back light unit of the liquid crystal display. .

Each of the light reflective sheets of the first,
third and fourth inventions can be preferably used as a
light reflecting layer under a transparent light guide-
plate constituting the back light unit of the liquid.
crystal display.

The fifth invention of the present application is
directed to a light reflector which comprises a transpar-
ent light guide plate 4, a light reflecting layer under
the transparent light guide plate 3 placed on one surface
of the transparent light guide plate 4, a light diffusion -
sheet S'mounted on the other surface of the transparent
light guide plate 4, a lens sheet 6 placed on the surface
of the light diffusion sheet 5, a light source 1 installed
on at least one side of a laminate of these members 3, 4,
5 and 6, and a curved lamp holder 2 for covering the light
source 1 in Fig. 1,

the light reflective sheet of the first, the second
or the fourth invention being used as the lamp holder 2;

and/or the light reflective sheet of the first, the third



sheet; the protective |layer on the surface of the porous resin sheet is a
W |light protective |layer having a func- tion as the UV light protective

| ayer and a total light transmttance of 80% or nore; the protective |ayer
on the back surface of the porous resin sheet is a |ight | eakage preventing
auxiliary layer having a |ight |eakagejgrevent- ing function; the total

refl ectance of a |ight beam having a wave | ength of 550 nmirradi ated on
the surface of the UV light protective |ayer of the lamnate is 95% or

nore; after the surface of the UV light protective |ayer of the | am nate

has been irpadipkedonirth aAvehtiawi begéhgl ugbd at 4he Vighitewelflactidigerr] C,
the deterioration ratios of the total reflectances of |ight beans having
wave | engt h3agér4nfdem she Sr@nspairenthéibhghguidel pdaitee 3sheet are both

| ess than 10% and the stiffness of the lamnate is at |east 50 mm The

| i ght reflectiveTheeetixtbgansengiohi ofi thenpresent epplicedioredsby havi ng
the features of the second and third inventions. Each of the .

above- ment | dazecteghtor af Laghtysefhectorcin WBiphetdeadights&@tdecy |ight

reflective sheet of a device selected fromthe gr [ [ ' '
i ght . ¥ive sheet regarding the seconglor tgeo¥%u%%%$&%%gg i%% Q%Ck

_used as the lamp holder of the light reflector; and the
light reflective sheet regarding the third or the fourth
invention is used as the light reflecting layer under the
transparent light guide plate of the light reflector. The
features of the light reflector regarding this invention
reside in that the porous resin sheet in which the re-
flectance of a light beam having a wave length of 550 nm
is 95% or more is used as a light_reflecting layer; and
the light reflective sheet having a stiffness of 50 to 150
mm in which a UV light protective layer having a total
light transmittance of 80% or more for protecting the
sheet from ultraviolet light and the like is laminated on
at least one surface of the porous resin sheet is used as
the lamb holder, and in that the porous resin sheet in
which the reflectance of the light beam having a wave
length of 550 nm is 95% or more is used as the light
reflecting layer, and the light reflective sheet having a
stiffness of at least 50 mm in which a light leakage
preventing auxiliary layer and structure holding having a
total light transmittance of less than 20% is laminated on

the back surface of the porous resin sheet is used as the



units of* liquid crystal displays, lights, copying ma- chines, projector
system di spl ays, facsimles and el ec- tronic bl ackboards. Each of the |ight
reflective sheets of the first, second and fourth inventions can be
preferably used as a light reflective sheet for formng a | anp hol der
consti- tuting the back light unit of the_|Iiquid crystal display. Each of
the light reflective sheets of the first, third and fourth inventions can
be preferably used as a light reflecting |layer under a transparent |ight
gui de plate constituting the back light unit of the liquid crystal display.

The fifth i nygnti eefabcthiagPnager uhdRk ¢dld @ranspdiredt! ddght @uidght

refl ector which conprises a transpar- ent |ight guide plate 4, a light
reflecting panee.ungéhceheher dighar eeif leicglingg liagerpkdiiehs isl abed lampone
surface of the transparent light guide plate 4, a light diffusion sheet 5
mount ed ‘on hiodderher thef ddghdf relfdectimgpdiager uinglexr dhieddénansparenta | ens
sheet 6 placed on the surface of the |ight diffusion sheet 5 a |ight
source 1 indtighiteguddeapliagesconpaisiege thie aboye—-ment iomed)@oxroWdnhers 3,
4, 5 and 6, and a curved |anp holder 2 for covering the |ight source 1 in
Fig. 1, theresdnt sheetecande idhdst rdch Ha Mlexibilidysanthd tolash &4 r t h
I nvention being used_as the |lanp haL er 2; and/or th%.li%pt'refle%fiye‘
sheet of theiF Fgfgﬁgtgﬁgk&ayer- i e_po;tlons on the surface and in-

the interior of the layer itself, and therefore it has an
excellent light reflectance. 1In addition, the light
reflecting layer has an advantage that its reflection is
due to diffusion reflection. Moreover, since the UV light
protective layer having the above-mentioned characteris-
tics is laminated on at least one surface of the porous
resin sheet constituting the light reflective sheet which
can be used as the lamp holder, the light reflector is
improved in both of light resistance to ultraviolet light
and the like and structure holding properties. Furthexr- .
more, since the light leakage prevénting auxiliary layer
having the above-mentioned-characteristics is laminated on
the back surface of the porous resin sheet constituting
the light reflective sheet which can be used as the light
reflecting layer under the transparent light guide plate,
the light transmitted through the porous resin sheet, if
any, can be effectively reflected by the light leakage
preventing auxiliary layer.' The light reflector is also
improved in the structure holding properties.

An embodiment of the present invention will be de-



- 16 - of the fourth invention being used as the light reflecting |ayer
under the transparent |ight guide plate 3. The sixth invention of the
present application is directed to a light reflector in which the Iight
reflec- tive sheet regarding the second or the fourth invention is used as
the lanp holder of the light reflectarjgand the light reflective sheet
regarding the third or the fourth invention is used as the light reflecting
| ayer under the transparent |ight guide plate of the light reflector. The
features of the light reflector regarding this invention reside in that the
porous resiacshbetdl in mbrehdehaide- flectance of a |ight beam having a wave
| ength of 550 nmis 95% or nore is used as a |light reflecting | ayer, and
the |ight refl echi perohsecredan aheatsoff anddghtf refleotive mheet which a UV
i ght protective |ayer having a total light transnittance of 80% or nore
for protectangorgaénghtet theorrafenkyisrentipghcaanhet REeppkedi BY| ani nat ed
on at | east qQne surface of ,the porous resin sheet is used as the |a

hol der, andaﬂﬂéPﬂa? FH@°§S?8u§mPE§FnoghéeﬁépﬁlﬂhPEWdFHX FEPF@EP&ﬁcenEf t he
190 beam Doy g Bove SolSBFkRR! sRetnr kiR Po. LBke o EgbEagRCE = (1
., resin composition, molding an unstretched sheet from the
obtained resin composition by, for example, melt extru-
sion, and then monoaxially or biaxially stretching the
unstretched sheet. The employment of the polyolefin resin
as a basic reéin permits successfully dispersing a large
amount of the undermentioned inorganic filler.

Examples of the polyolefin resin which can be used to
prepare the porous resin sheet include high-density poly-
ethylenes, low-density polyethylenes, linear low-density
polyethylenes which are copolymers of ethyleges and a
-olefins, polypropylenes, ethylene-propylene copolymers
and poly-4-methylpentene resins. 1In any of tﬁese.polyole-
fin resins, a large amount of the undermentioned finely
powdery inorganic filler can be successfully dispersed,
and what is better, the obtained porous resin sheet.is
advantageously rich in flexibility.

The molecular weight of the polyolefin resin has an
influence on the moldability of the sheet, and if the
molecular weight of the polyolefin resin is too high or
too low, the moldability of the sheet deteriorates. 1In

view of this fact, it is preferred that a melt index



stiffness of at least 50 nmin which a light |eakage preventing auxiliary

| ayer and structure holding having a total light transmttance of |ess than
20%is |am nated on the back surface of the porous resin sheet is used as
t he - 17 - light reflecting layer under the transparent |ight guide

plate. Since the light reflecting | ayengwhich is the I anp hol der or the
light reflecting | ayer under the transparent |ight guide plate conprises -

t he above-nenti oned porous resin sheet, and it is rich in flexibility and
it has many light reflecting |layer-like portions on the surface and in- the
i nterior of (hereliapéterrt seferraddtohesel'Mid)i whiigh is experpmeter gift
reflectance. In addition, the light reflecting | ayer has an advant age that
its reflecttbe molegules wefighsi 4 dnf thet rangevefedyem Ospnée ﬂh@’&@ | i ght

protective |ayer having_the above-nentioned characteri s-

tics - |.am nat ed
on at |eastMdfe(3dPf Geelopdrné-p6r ka3 iBsthesrege. odn 'BPﬁH&tiﬁ&ePﬁght
e o RS a8d aanl 1ohalB, B b B Rl
prevent i ng. S03P1 K80y Ay BB Ra0EngEt hECaBBYEPRRRY SRS BeR iR  bE iy BRE7VS
Ianinated'ogange of from 10 to 70 g/10 min (260°C, load: 5.0 kg) in ...
the case of the poly-4-methylpentene resin. |

In this connection, the MIs of the polyolefin resin
in the present invention are values measured in. accordance

. with a procedure prescribed in ASTM D-1238 under the
- above-mentioned conditions.

As the finely powdery inorganic filler which can be
used in the present.invention; metal salts, metal hydrox-
ides and metal oxides are preferable. Examples of these
compounds include metal.salté such as barium sulfate,
calcium sulfate, magnesium sulfate, alqminum sulfate,
barium carbonate, calcium carbonate, magnesium chloride,
magnesium carbonate and basic magnesium carbonate, metal
hydroxides such as magnesium hydroxide, aluminum hydroxide
and calcium hydroxide, and metal oxides such as calcium
oxide, zinc oxide, magnesium oxide, titanium oxide, alumi-
na and silica. In addition, clays such as calcium sili-
cate, cements, zeolites and talc are also usable.

Of these enumerated inorganic fillers, barium sul-
fate, calcium carbonate, titanium oxide and magnesium

hydroxide are preferable from the viewpoints of all of



t he bacK surface of the porous resin sheet constituting the |ight

refl ective sheet which can be used as the |ight reflecting | ayer under the
transparent light guide plate, the light transmtted through the porous
resin sheet, if any, can be effectively reflected by the Iight |eakage
preventing auxiliary layer. The light ggflector is also inproved in the
structure hol ding properties. An enbodi nent of the present invention wll
be de- - 18 - scribed in nore detail. A porous resin sheet of a |ight
reflective sheet according to the present invention can be prepared by

addi ng a speitsdileihitopintii a@nd i disdpepsieil ity nin gelne cpblydbefin a
polyolefin resin, mxing themto obtain a resin conposition, nolding an
unst r et chedrehioe; thenstietadmbihiddy refi the osipest § | re byoid ofoxmabple, nelt
extru- sion, and then nonoaxially or biaxially stretching the unstretched
sheet. The ¥l adeprrefitheobhdiip aitainedporeus weaie sheeh drdnits
successful ly dispersiﬁg)a | arge amount of the undernentioned inorganic

filler. Exdrift estR- t HPTRIBRAETILIR AT PAEHIR S bkatR RPd £p1epdRe the
por ous, T esi, et noluge, .o donsl b 2oLy St I AP O RS
. barium sulfate or calcium carbonate is used, precipitated
barium sulfate or precipitated calcium carbonate is pref-
erable, because it is excellent in dispérsibility in and
miscibility with the polyolefin resin.

Furthermore, the particle sizé of the finely éowdery
inorganic filler has an influence on the surface state of
the obtained porous sheet, and in consideration of this
fact, the average particle size of fhe finely powdery.
inorganic filler is preferably in the range of from about
0.1 to 7 um, more preferably.from 0.2 to 5 um.

The amount of the finely powdery inorganic filler to
be added has an influence on the light reflectance of the
obtained porous sheet. If the amount of the finely pow-
dery inorganic filler.is small, the porosity of the ob-
tained porous resin sheet is low, and conversely if it is
large, the porosity is high. In the porous resin sheet
having the low porosity, the quantity of light reflected
on interfaces between resin layers and air layers de-
creases, and so the porous resin sheet having the high
light reflectance cannot be obtained. Therefore, the

porous resin sheet suitable for the light reflective sheet



pol yet hyl enes which are copol yners of ethylenes and a -ol efins,

pol ypropyl enes, ethyl ene-propyl ene copol yners and pol y-4- et hyl pent ene
resins. In any of these polyole- fin resins, a |large anount of the
undernentioned finely powdery inorganic filler can be successfully

di spersed, and what is better, the obtg ned porous resin sheet is

advant ageously rich in flexibility. The nol ecul ar wei ght of the polyolefin
resin has an influence on the noldability of the sheet, and if the

nol ecul ar wei ght of the polyolefin resinis too high or too |ow, the

mol dabi | i t ypoédférabbydeds detierpoopéespords tgvand the shightlightise-
preferred that a nelt index - 19 - (hereinafter referred to as "M")
whi ch is a fPhecratas. of If hehevdrouhtirofietlyat fisely pdwderyginafganiben 0.5 to
7 g/10 min (190[err]C, load: 2.16 kg) in the case of the polyethyl ene
resin, in thilkemgeo dfefadded i® largel0the Peresity rol thesporous6 kg) in
the case of the pol ypropylene resin, or in the range of from10 to 70 g/ 10
m n (260[ er§hest | ngreases Pt | the redret brithohorhe sheeh ARk Nkl e
resin. In this connection, the Ms of the polyolefin resin in the present

i nventi on ofEFeRIR Oheh] RFPHF FXRHIM Fhee i dPteriRFrERIur I rEtYi bed in

ASTM D'lzgﬁﬂy¥kgsér§%ints, the amount of the finely powdery inorgan-

ic filler to be added is in the range of from 100 to 300
parts by weight with respect to 106 parts by weight of the
" polyolefin resin.

When the finely powdery inorganic filler is barium
sulfate, the amount of this filler to be added is in the
range of from 180 to 300 parts by weight, preferably from
180 to 250 parts by weight, with respect to 100 parts by
weight of the polyolefin resin. When the finely péwdery
inorganic filler other than barium sulfate is used, its
amount is preferably in the range of from 120 to 200 parts
by weight with respect to 100 parts by weigh£ of the
polyolefin resin.

For the formation of the porous .resin sheet for use
in the light reflective sheet of the present invention,
the resin composition is used which can be obtained By
adding the above-mentioned finely pbwdery inorganic filler
to the polyolefin resin and then mixing them, but some
additives may be added to the composition, so far as the
object of the present invention is not impaired. Examples

of the additives include a stabilizer, a lubricant, a



above- nmentioned conditions. As the finely powdery inorganic filler which
can be used in the present invention, netal salts, netal hydrox- ides and
net al oxi des are preferable. Exanples of these conpounds include netal

salts such as bariumsulfate, calciumsulfate, nmagnesium sul fate, al um num
sul fate, barium carbonate, calcium carbgnate, magnesium chloride, nagnesium
carbonat e and basi ¢ magnesi um car bonate, netal hydroxi des such as magnesi um
hydr oxi de, al um num hydr oxi de and cal ci um hydr oxi de, and netal oxides such
as cal cium oxi de, zinc oxide, magnesium oxide, titanium oxide, alum- na
and silica. dispedsiantgn anc hdtrasticlets abaoxhen,sid iwhids q@igrerentand a
zeolites and talc are also usable. O these enunerated inorganic fillers,
bari um sul - flaloxescgindi dnightemeat.e, titani um oxi de and nagnesi um hydr oxi de
are preferable fromthe viewoints of all of - 20 - mscibility with and
di spersibility i @ft khess péhem addddiiyes,hdhe adddrtdnyg ihayigg @k sheet,

the void formabil - ity and porosig%ﬁft t he obt ai ned pqrous resjn, sheet and

the |ike. MEravirdelypbsprbing ahildty see areienablymbeatied-e, and
st prefer gl oy, BahiTest Ltk WARL A1 HIVINY 24 QoA SfRear bonate
, absorbing ability include benzophenone compounds such és
2,4-dihydroxybenzophenone, 2-hydroxy-4-methoxybenzophe-
none, 2,2'-dihydroxy-4-methokybenzophenone; 2,2'-dihy-
droxy-4,4'-dimethoxybenzophenone, 2-hydroxy-4-methoxy-2‘-
carboxybenzophenone, 2-hydroxy-4-n-octoxybenzophenone,
2,2',4,4'-tetrahydroxybenzophenone, 4-dodecyloxy-2-hy-
 droxybenzophenone and bis(5-benzoyl-4-hydroxy-2-méthox-
yphenyl )methane, and benzotriézole compounds such as
2—(2'—hydroxy—S'-methylphehyl)benzotriazole, 2-(2'-hy-
droxy-3’,5'-di-tert-butylphenyl)benzotriazole, 2-(2'~
hyd;oxy—B'—tert-butyl-S’—methylphenyl)-S-Chlorbbenzotria-
zole, ?—(2'-hydroxy—3',5'-di—tert-butylphenyl)—S-Cﬂloro—
benzotriazole, 2-(2'-hydroxy-s'-tert-octylphenyl)benzo;
triazole, 2—(2'—hydroxy—3',5'—di—tert-amylphenyl)benzo—
triazole, 2-[2’-hydroxy—3'—(3",4",5",6"—tetréhydrophthali—
midomethyl)-5’-methylphenyl ]Jbenzotriazole, 2,2'-
methylenebis[4-(1,1,3,3-tetramethylbutyl)-6-(2H-benzotria-
zol-2-yl)phenol].
The amount of the additive, for example, the ultravi-

olet absorber to be added is in the range of from 0.01 to

5 parts by weight, preferably from 0.01 to 2 parts by



barfum sul fate or precipitated calciumcarbonate is pref- erable, because
it is excellent in dispersibility in and mscibility wwth the polyolefin
resin. Furthernore, the particle size of the finely powdery inorganic
filler has an influence on the surface state of the obtai ned porous sheet,
and in consideration of this fact, the ssyerage particle size of the finely
powdery inorganic filler is preferably in the range of fromabout 0.1 to 7
[err]m nore preferably from0.2 to 5 [err]m The anount of the finely
powdery inorganic filler to be added has an influence on the |ight

ref | ect ance wifighte vatthairesspeauntr s e qdartd byhevetightntoHft Heepdiysle~ pow

dery inorganic filler is small, the porosity of the ob- tained porous resin
sheet is | ofimamesignversely if it is large, the porosity is high. In the
porous resin sheet having the |low porosity, the quantity of |ight reflected

on interfaces betNedRBtHaH dnywastiatian iyt ofe-a gethnd fand so the
porous resin sheet, having the high Iight, reflectance cannot, be obtai ned.

Therefore, BFEBMHAE thesinesdin dompasgihjion hy adding ghe f&dmedst i ve sheet
[ 21, - Preferably has Lhe oNen por geity ANt Lhe 1 oh LI gl 1, et ance.
't the amouRONSThAREaTl dAddEF s g e ,

' absorber, a stabilizer, a lubricant, a diépersant, a white
pigment, a fluorescent brightener and other additives to
the polyolefin resin, -and then mixing them. For example,
there can.be used.a method which comprises mixing these
materials at room temperature or a temperature in the
vicinity of room temperature by the use of a ;ibbon blend-
er, a Henschel mixer, a supermixer or a tumbling mixer.

After mixing, kneading, melting and extruding the
mixture in a temperature range of from a temperature
higher than a melting point or a softening point of the
polyolefin resin, preferably a temperature higher than the
melting point or the softening point 20°C or more to a
femperature lower than a decomposition temperature of the
polyolefin resin by the use of a single screw extruder or
a twin-screw extruder equipped with a strand die to form
molten strands, cooling, and then cutting them to form
pellets. In oxrder to uniformly disperse and mix the
finely powdery inorganic filler in and with the polyolefin
resin, the method which comprises forming the pellets is
preferable.

No particular restriction is put on a method for



filtfer to be added is large, the porosity of the porous sheet increases but
the productivity of the sheet and the strength of the porous resin sheet
deteriorate. In view of these points, the anount of the finely powdery
inorgan- ic filler to be added is in the range of from 100 to 300 parts by
weight with respect to 100 parts by wepght of the polyolefin resin. Wen
the finely powdery inorganic filler is bariumsulfate, the amount of this
filler to be added is in the.range of from 180 to 300 parts by weight,
preferably from 180 to 250 parts by weight, with respect to 100 parts by
wei ght of thwldDiy cd esheet efidm tenthhe obteiygedopdkyglefibnguesinfill er
other than bariumsulfate is used, its anount is preferably in the range of
from 120 t ccdffogition pyeiheht VWoh exapple,tthepe pantbepysedi ght of the
pol yol efin resin. For the formation of the porous resin sheet for use in
the |ight rieidwetnethedhesuchias n pextensionveathed ushBgraseangdfposition
is used which can be obtained by adding the above-nentione& anglg powdery
i tBu

i nor gani c fSGTRW eXLXYREHIPY A EWHITESTEW ARt TRERT nPIRABPEH e sone

additives may_be added (o the co sition, s far _as_the object of the
present i nvETi%®n 31 l??&ﬁﬁr@éﬁg%ﬁﬁdﬂ?gg°gfu?ﬁggaﬁﬂi?fgﬁég?ﬁclude a
Stablllzerjeéhiﬁggéqgféh g‘cirdular_die or a calender molding methoq.

A temperature for the sheet moldihg.&ébé;ds upon the
kind of selected.pquolefin resin, but it is usually in a
temperature range of from a temperature higher than a
melting point or a softening point of the resin to be
used, preferably a temperature higher than the melting
point or the softening point by 20°C or more to a tempera—
ture lower than a decomposition temperature of the pol-
yolefin resin.

The thus obtained unstretched resin sheet is then
stretched in at least a monoaxial direction by a known
method such as a roll method or a tenter method. The
stretching may be carried out in one step or in plural
steps. Alternatively, the stretching may be done in a
biaxial direction. After the stretching, a heat fixing
treatment may be carried out so as to stabilize the state
of obtained voids, as needed.

In order to obtain the porous resin sheet having the
preferable porosity by carrying out the uniform stretch-
ing, while the sheet is prevented from cutting during the

stretching, a stretching temperature is preferably less



%IZQ - dispersant, an ultraviolet absorber, a white pignent and a

uor escent brightener. O these other additives, the ad@iTtive b

ul travi ol fiis SHes PadBdg icédd ty can preferably be added. Ty 5'7"'(? %ﬁ\égﬁgi}mc
the additi | traviol et absorbing ability ing¢lude %en7nphﬂ_ Ae
conpounds EE HE ydroxybenzophggoge, 2- hydr oxy- 4- met hoxybenzophe-
none, 2,2'- - 4-Tet hoxybenzophenone, 2, 2'-di hy-

droxy-4, 4' - di met hoxybenzophenone, 2-hydroxy-4-met hoxy-2' -

car boxybenzophenone, 2-hydroxy-4-n-oct oxybenzophenone,

2,2',4,4" -t ghhahydposibensepbanagepointodecyhexyediny (advaiybemeaphenone
and bi s(5-benzoyl - 4- hydr oxy- 2- met hox- yphenyl ) net hane, and benzotri azol e
conpounds sygBdasn2aé@orlgflcexyith- aepbytelary! pbescoibedzdheJI8- K2' - hy-
droxy-3',5" -di-tert-butyl phenyl )benzotri azole, 2-(2'-

hydr oxy-3' - 62609but yl -5' - net hyl phenyl ) - 5-chl or obenzotri a- zol e,

2-(2' -hydroxy-3",5"-di-tert-butyl phenyl)-5-chl oro- benzotri azol e,

2-(2' - hydr oxy- 5' Fuetheowmoybphangtyetahomagnifieation has an influence
2-(2'-hydroxy-3',5'-di-tert-anylphenylébenzo- triazole,

2-[2' - hydr oey- the( porasity of" thei phkobrbpdt Rheet, as in the case of

m donet hyl ) -5' - net hyl phenyl ] benzotri azol, e,

met hyl. enebi §pg- pmoyng Qf; P?aﬁb?ﬁﬁrﬁﬁv§}??8§igﬁbﬁéﬁzsPWFSFY,in°rga“i°_
zol -2-yl)phenol 1. The amount jof the additive, nf QL RY2TRLE1ohNEs bRV -

the porosity of the stretched sheet decreases, and if it

is high, the porosity increases. However, if.the stretch
magnification is too high, the sheet is unpreferably cut
during the stretching on occasion. From these viewpoints,
the stretch magnification is preferably. in the range of
from 1.5 to 20 times, more preferably from 2 to 15 times
in terms of an area magnification. Concretely, in the
case of the monoaxial stretching, the stretch magnifica-
tion is preferably in the range from 1.5 to 8 times, more
preferably 2 to 7.5 times. In the case of the biaxial
stretching, the stretch magnification is preferably in the
range of 1.5 to 7 times in one direction and in the range
of from 1.1 to 3 times in a direction at right angles
thereto. More preferably, the stretch magnification is in
the range of 2 to 6.5 times in one direction and in the
range of from 1.1 to 2.5 times in a direction at right
angles thereto.

Prior to the stretching, an embossing treatment may

be applied to the surface of the unstretched film by the



ol et absorber to be added is in the range of fromO0.01 to 5 parts by

wei ght, preferably fromO0.01 to 2 parts by - 23 - weight with respect to

100 parts by weight of the polyole- fin resin. No particular restriction is

put on a nethod for preparing the resin conposition by adding the finely

powdery inorganic filler and if necessggy. an ultraviolet absorber, a

stabilizer, a lubricant, a dispersant, a white pignent, a fluorescent

bri ghtener and ot her additives to the polyolefin resin, and then m xing

them For exanple, there can be used a nethod which conprises m xing these

mat eri al s alsé oofn 4 nEnlies siiwg Oro Rl tenpehiat Uikel n Abtexrnativeyyof room

tenperature by the use of a ribbon blend- er, a Henschel m xer, a

super m xer aitertumal$txpt¢ktmg,Atherembq$ﬂgmgkheedtmgntnaﬁYihg and

extruding the mxture in a tenperature range of froma tenperature higher

t han a nel tapigl bod nko gkhe swrfaee gt p@hﬁtp@to‘ﬂﬁerﬁé¥9oﬁb?gg resin, _

preferably a tegferature higher than the nelting point_or the softgning

point 20[err]C nehe & %k%%ﬂ%é?%t%?% P%E%?Stﬁ%ﬁla ﬁ@%ﬁﬁpb§|%ﬂﬁﬂ

tenperature of  the pol olefln resin py the us singl e cLe%hextruder
dar s

or a twin- %ﬁ?%&tr rLEGRY pheansint t%n%?rbﬂﬂrﬁ?%efo

. light reflectance tends to deteriorate. Conversely, if
the porous resin sheet is thick,'the light reflectance
does not change, but the_productivity'of the_sheet dete-
riorates. Therefore, the thickness of the porous resin
sheet which can be used as the lighf reflective sheet is
usually in the range of from 50 to 500 um, preferably
from 50 to 400 um, more preferably from 50 to 300 um.

The porous resin sheet which can be obtained from the
above-mentioned compositidn under the prepariné conditions
has a porosity of 40% or more. In using the porous resin
sheét as the light reflective sheet, it is desired“that
the porous resin sheet has the high light reflectance. if
the porosity of the porous resin sheet is less than 40%,
interfaces between resin layers and air layers decrease,
so that the light reflectance deteriorates. With regard
to the porous resin sheet which can be used as the light
reflective sheet, it is preferred that its porosity is at
least 40% or more and its reflectance of light having a
wave length of 550 nm is 95% or more. The higher the
porosity of the porous resin sheet which can be used as

the light reflectance is, the better, but the upper limit



nol ten strands, cooling, and then cutting themto formpellets. In order to
uniformy disperse and mx the finely powdery inorganic filler in and with
the polyolefin resin, the method which conprises formng the pellets is
preferable. No particular restriction is put on a nethod for - 24 -

nol ding a sheet fromthe thus obtainedygol yolefin resin conposition,

either. For exanple, there can be used a known nethod such as an extrusion
met hod using a single screw extruder or a tw n-screw extruder equi pped with
a T-die, an inflation nolding nmethod using an extruder equipped with a

circul ar di gfotha pakaadeg 78l dbbatNMe0ROErof thEPehakpbinter ofheéhsheet
nol di ng depends upon the kind of selected polyolefin r resin, but it is

usual |y in molldapéldtyr andasgeetthhbilizyt efpeheat steeltchedr sheat andel ting
point or a softening point of the resin to be used, preferably a

t enper at ur etheghdéket. haFhereforkt,i thepporpsityt b thet porpyspaestinhy
20[err]C or nore to a tenpera- ture |lower than a deconposition tenperature
of the pol - shepsf phtpdapd. byh&hehaboverauentdonas: metbrdd iseprriemadly s

then stretched in at |east a nonoaxial _direction by a kngwn
in the range of from 40 to 70%, more preferably from 40 to

. 60%.
As a protective layer which will be laminated on the
surface and/or the back surface of the porous resin sheet,
- there can be used, for example, a resin film obtained by
molding a thermoplastic resin or the like by a-known
.method such as an extrusion method using a single screw
extruder or a twin-screw extruder equipped with a T-die,
an inflation molding method using an extruder equipped
.with a circular die or a calender molding method. Alter-
natively, the protective layer may be é resin film formed
by applying an organic solvent solution containing the
above-mentioned resin onto the surface and/or the back
surface of the porous resin sheet, and then drying it.
Examples of the resin which can be used for the
formation of the'protective layer include polyester resins
such as polyethylene terephthalate and polybutylene te-
rephthalate, polyvinyl acetate resins, polyacrylate resins
such as polymethyl acrylate and polyethyl acrylate, po-
lymethacrylate resins such as polymethyl methacrylate,
fluororesins such as polytetrafluoroethylene, polychloro-

trifluorocethylene, polyvinylidene fluoride, polyvinyl



met hod such as a roll nethod or a tenter nmethod. The stretching nmay be
carried out in one step or in plural steps. Alternatively, the stretching
may be done in a biaxial direction. After the stretching, a heat fixing
treatment nmay be carried out so as to stabilize the state of obtained

voi ds, as needed. In order to obtain_thg porous resin sheet having the
preferable porosity by carrying out the uniformstretch- ing, while the
sheet is prevented fromcutting during the stretching, a stretching
tenperature is preferably |ess -25 - than a Vicat softening point of the

resin (a vakugopede- anded bapaigﬂéﬁaaﬁet@t&ﬁfiuﬁ%@%ﬁﬂénﬂr anar hegd-in JI'S
K- 6760). Furthernore, a stretch nmagnification has an influence on the

porosity of flhereprepghedeshpelyaasyilontibeiteseesfinshesaliuoheofrethe
above-nentioned finely powdery inorganic filler to be added. If the stretch
magni fi cati sikngs apd, pohyapddesresiné shehsasebengdoshebt, 6dayloases, and if
it is high, the porosity increases. However, if the stretch magnification’
is too hightr1lfenyheny Rd-pwpenfandbly-pyloduring the stretching on

occasion. Fromthese viewoints, the stretch.-magnification is Rreferably in
the range of ove all, preferable are polyester resins such as

. polyethylene terephthalate and polybutylene terephthalate,
polyacrylic resins such as polymethyl acrylate, polyethyl
acrylate and polymethYllmethacrjlate, and silicone resins.

A temperature at which the resin film is-mdlded from
the above-mentioned resin depends upon the kind of select-
ed thermoplastic resin, but it is usually in a temperature
range of from a temperature higher than a melting point or
a softening point of the resin to be used, preferably a
temperature higher than the melting point or the softening
point by 20°C or more to a temperature lower than a decom-

‘position temperature of the resin.

~ The resin film which can be used as the protective
layer may be a stretched film or an unstretched film. The
stretched film can be obtained by stretcheng the resin in
at least a monoaxial direction in accordance with a known
method such as a roll method or a tenter method. The
stretch;ng_may be carried out irn one step or in plural
steps. .Alternatively, the stretching may be done in a
biaxial direction. After the stretching, a heat fixing
treatment may be carried out so as to stabilize the state

of obtained voids, as needed. Stretch magnification is



from1l.5to 20 tines, nore preferably from2 to 15 tinmes in terns of an
area magni fication. Concretely, in the case of the nonoaxial stretching,
the stretch magnifica- tion is preferably in the range from1.5 to 8 tines,
nore preferably 2 to 7.5 tinmes. In the case of the biaxial stretching, the
stretch magnification is preferably in4ge range of 1.5 to 7 times in one
direction and in the range of from1l1l.1 to 3 tines in a direction at right
angles thereto. More preferably, the stretch nmagnification is in the range
of 2 to 6.5 tinmes in one direction and in the range of from1l1l.1 to 2.5

times in a Qrerdddblptin it e of NBfed Q. Pricrid cinkess sin eteinigng, an
enbossing treatnent may be applied to the surface of the unstretched film
by the - - ¥ an uafmaghichiweasion. r ddnaretidley | idde.the taasmtof/cthe after
the stretching, the enbossing treatnment may be applied to the surface of

t he porous memoasiedetstrdtaling hithienedwratich maqorfieation nispeefex-

i nsuf- ficient, the light transmttance increases, so that the |ight

refl ect ance akdiisin dchietranas dizom dorfy sl Q) times hanqxs cngeﬁ%%qbfss heet is

thick, the light reflectance does not change, but the £roductjvity of the
sheet dete- to 7.5 times. 1In the case of the biaxial stretching, "the

stretch magnification is preferably in the range of 1.5 to
5 times in one direction and in the range of from 1.1 to 3
times in a direction at right angles thereto. More pref-
erably, the stretch magnification is in the range of 2 to
4 times in one direction and in the range of from about
1.1 to 2.5 times in a direction at right angles thereto.

The light reflective sheet of the present invention
can be prepared by laminating the thus obtained protective
layer on the surface and/or the back surface of the
above-mentioned porous resin sheet by a hot pressing
method or an adhesive method using an adhesive. Alterna-
tively, the light reflective sheet can also be prepared by
applying, onto the surface and/or the back surface of the
above-mentioned porous resin sheet, a solution in which a
thermoplastic resin or the like is dissolved in a solvent,
and they drying the solution.

In this specification, the surface of the porous
resin sheet means a surface on which light hits and re-
flects.

The lamination of the resin film on the porous resin

sheet can be accomplished by an adhesive method using an



riorates. Therefore, the thickness. of the porous resin sheet which can be
used as the %%ght refTect+ve—sheet is usually in the range of from50 to
500 [err]m le Bleetahl e 50 to 400 [err]m nore prefgiapl ) to
300 [err]nl'Ti oh R heet which can be obtai ned 't 7 DE%L‘;
above- nment i ongf MﬂMunder the ppeparing conditipns has a porosity
of 40% or nore. In i porous resin sheet as the light reflective
sheet.,” it is desired that the porous resin sheet has the high |ight
reflectance. If the porosity of the porous resin sheet is |ess than 40%
interfaces {glaetre @8I d faYERE MEEhGAusBNGr & HEEI pR6Ssing tdeh-the |ight
refl ectance deteriorates. Wth regard to the porous resin sheet which can
be used as riiguéi ghinrehié ecdsey o helod , adhes sverméthodd ahttanspapenbsity is
at least 40%or nore and its reflectance of |ight having a wave | ength of
550 nmis Sharless cadidwive ghavindgieapoighiljght résipbance ¢asibesheet
whi ch can be used as the light reflectance is, the better, but the upper
limt - prefexrdbinausedosi Iy oxdebote Teightem adbesivopstreBabh, t he
mol dabi lity and stretchability of the stretched sheet and the |ike.

Theref ore, thelpPEriexakle (FR P LY rerena ndischares nbreatment

above- nenti oned thod | s preferabl
. onto the sur acg oE_the gbrous resin sheet and/or thermo-

plastic resin film.

In the case that the solution in which the resin is
dissolved in an organic éolvent is applied onto the porous
resin sheet, a solution in which the aboﬁe-mentioned resin
is dissolved can be used. A solution concentration is
preferably in the range of from about 5 to 50% by weight,
more preferably from 5 to 35% by weight, in consideration
of coating properties.

Examples'of the organic solvent include aromatic
solvents such as benzol, triol, xylol, solvent naphthé and
high solvent naphtha, alcoholic solvents such as methanol,
ethanol, butyl alcohol and amyl alcohol, ester solvents
such as methyl acetate, ethyl acetate, butyl acetate, amyl
acetate, octyl acetate, benzyl acetate and cyclohexyl
acetate, and ketone or ether solvents such as acetone,
methyl acetone, methyl ethyl ketone, cyclohexanone, glycol
methyl ether, glycol ethyl ether, glycol butyl ether and
dioxane.

No particular restriction is put on a method of the

solution application, and a known method can be used.



in the range of from40 to 70% nore preferably from40 to 60% As a
protective |layer which will be | am nated on the surface and/or the back
surface of the porous resin sheet, there can be used, for exanple, a resin
filmobtained by nolding a thernoplastic resin or the |like by a known

met hod such as an extrusion nmethod usi a single screw extruder or a

tw n-screw extruder equi pped with a T-di'e, an inflation nolding nethod
usi ng an extruder equipped with a circular die or a cal ender nol ding

met hod. Alter- natively, the protective |layer may be a resin filmformed

by appl yi ng Ean@ledicf THe’ kownOmeithod GelddY G P Da3ANE- Bt | oned
resin onto the surface and/or the back surface of the porous resin sheet,
and then dr yosginig, Bpaay evatfinghe roddi dostitly edd ke rewsd dout i
formati on of the protective |ayer include polyester resins such as

pol yet hyl en&hieeseimtiimnatic preferapilyt wppldeide sor apatthdltat ahipdnessny|
acetate resins, polyacrylate resins such as polynethyl acrylate and
pol yet hyl a®ayl ®eeuniformnedfierytheec appliicationh &hepsiolmttilop can
met hacryl ate, fluororesins such as pol ytetrafl uoroethyl ene, - pol ychl or o-
trifluoroet PP dfdedodityd hpmpgeasurpyufi dxomp§0y Eonyll00°C forga period

. of 1 second to 1 hour.

In the present invention, three kinds of proﬁeétive
layers can be laminated on the porous-resin sheet.

That is to say, the first invention intends to im-
prove the stiffness .of the light reflective sheet by
laminating the protective layer on the pofous resin sheet,
and in this case,.the protective laygr comprising a mate-
rial having a higher stiffness than the porous resin sheet
(usually, the stiffness is in the range of about 30 to 80
mm) is used. 1In the present invention, however, it is
more preferable to use a protective layer having a func-
tion of protecting the porous resin sheet from UV in the
second invention, or a protective layer having a function
of light leakage prevention in the third invention.

In the second invention, a film having excellent
transparency in which a total light transmittance is 80%
or more is used, and this film is laminated on one surface
or both the surfaces of the porous resin sheet. When the
film is laminated on the surface, the light reflective

sheet is used so that light may irradiate on the protec-

tive layer. This protective layer is called a UV light



fluorider and a copol yner of tetrafluoroethyl ene and hexa- fl uoropropyl ene,
pol yacrylonitrile resins, siticone re- sins, and pol yam de resins such as
6-nyl on, 6,6-nylon, 6,10-nylon, 11-nylon and 12-nylon. Above all,
preferable are polyester resins such as pol yet hyl ene terephthal ate and

pol ybut yl ene terepht hal at e, polyacrylig%#esins_such as pol ynmet hyl acryl ate,
pol yet hyl acryl ate and pol ymet hyl neth ylate, and silicone resins. A
tenperature at which the resin filmis nolded fromthe above-nentioned
resin depends upon the kind of select- ed thernoplastic resin, but it is

usual 1y in & ARMEIRIHINRYANIE 1o TN YHE PSRN & GhRr tihan a el ting

point or a softening point of the resinto be used, preféerably a

t enper at ur e tiiaPardify ihatild RHHAl Nidht it iidnge P re0PYor
20[err]C or nore to a tenperature |lower than a decom position tenperature
of the resi mor#)e ambithd indariy dolealdss uped iaght rquesiteicte \layeayer nay
be a stretched filmor an unstretched film The stretched filmcan be

obt ai ned by ist prefferadpliche M thivkatesseasf therdibakighit Pretmdtoive n
accordance with a known nethod such as a roll method or a tenter nethod.
The stret chilayemyishdncdhe ganget afh farem sthgmtorl ite plA akmgt ppefera-
Alternatively, the stretching may be done in a biaxial direction. After the
stret chi ng, PAvhdaon ilitey %0 gemneReraeproferablycfrott 1s50a80t &% tihili ze

t he state of .obtained voids, as needed, Stretch | ni-fication is, ~
view of the transparency of éie uv £g§¥ protect{%esiayer,

the stiffness and the light reflectance of the obtained
light reflective sheet, and the like. The lamination of
the UV light protective layer on the one surface or both
the surfaces of the porous resin sheet can prevent the
deterioration of the porous resin'sheet by ultraviolet
light and the like, and can improve the structure holding
of the porous resin sheet.

When the UV light protective layers are laminated on
both the surfaces of the porous resin sheet in the seconq,
invention, the layer on the back surface fﬁnctiéns as the
protective layer of the first invention rather than as the
UV light protective layer so as to give a reinforcement
effect, and therefore the layer on the back surface may be
a thermoplastic resin film having a total light transmit-
tance of less than 80%.

However, the stiffness of the laminated light reflec-
tive sheet must not be in excess of 150 mm.

An example of such protective layer is a white poly-

ethylene terephthalate having a thickness of about 30 to



- 29 - preferably in the range of from1.5 to 10 tinmes in terns of an area
magni fication. Concretely, in the case of the nonoaxial stretching, the
stretch magnification is prefer- ably in the range from1.5 to 10 tines,
nore preferably 2 to 7.5 tinmes. In the case of the biaxial stretching, the
stretch magnification is preferably +4n38he range of 1.5 to 5 tines in one
direction and in the range of from1l1l.1 to 3 tines in a direction at right
angles thereto. More pref- erably, the stretch nagnification is in the
range of 2 to 4 tines in one direction and in the range of fromabout 1.1
to 2.5 timeiMMy direction at right angles thereto. The light reflective

h f th i | d_by laninating the th
obtal ned pr ot bot]be Py bObh THELSG Fet oo Bl TR T e
bove- ment i gned i t hot i t n_adhesive
ot hod usi g SR ory ST PRS0V 2ot wlkER e TR Y Pl G
al so be prepared Qy &Pé"é(ﬂé‘gsuff‘&?%ge}[e ﬁ&ﬂ%%&%ﬁc%&ﬁ%su”ace of

t he above-nentioned porous resin s a so her mopl asti c

resin or thelide tes Ss%?éé/@??éél £he Y¥EMs 1 A BTk 0 Adies SAjit i on.

In this spécification, the surtace of the porous
is difficult to form the light reflective sheet into a

circular shape, when the light reflective sheet is used
as, for example, a circular lamp holder of a liquid crys-
tal display. 1In addition to bad workability, the lamp
holder becomes irreqular in form and the quantity of the:
light which can be transmitted to a liquid crystal display
portion decreases. Accordingly, the stiffness of the
light reflective sheet is preferably in the range of from
about 50 to 150 mm, more preferably 73 to 150 mm.

The light reflective sheet regarding the second
invention has been developed in order to improve light
resistant to ultraviolet light and the like and the struc-
ture holding properties of the porous resin sheet. Thus,
it is characéérized in that the thermoplastic resin film
is laminated as the protective layer on at least one
surface of the porous resin sheet. The light resistant to
the ultraviolet light and the like means that after the
surface of the protective layer of the light reflective
sheet has been irradiated with an ultraviolet light of 400
MJ (megaJoule)/m2 at 80°C, deterioration ratios of the

total reflectances of light beams having wave lengths of



resih she®et neans a surface on which light hits and re- flects. The

| am nation of the resin filmon the porous resin sheet can be acconplished
by an adhesive nmethod using an -30- adhesive or a fusing nmethod using a
hot pressing tech-- nique. In the case of the adhesive nethod, a transparent
col orl ess adhesive having a high |light ggsistance can be preferably used.
In order to heighten adhesive strength, it is preferable to apply a corona
di scharge treatnment onto the surface of the porous resin sheet and/or '
therno- plastic resin film In the case that the solution in which the

resin is di sg9p Ve &iRdassergmnis €RéVEDNGht SréppéteivensRebbeapar preéfLesin
sheet, a solution in which the above-nmentioned resin is dissolved can be
used. A sol uéraivlydbcehtlassothas pOEf enebéypraféhablenpessf thannvabout 5
to 50% by weight, nore preferably from5 to 35% by weight, in consideration
of coating pibpeheidsteEkanpgtisnofaties caganietsorvmorei nthediuninancec

sol vents such _as benzol, toluol, xylol, solvent naphtha and high sol vent
napht ha, al coficthe Lighenreflective sheehdeteriotates with timeoldl and

anyl al cohol, ester solvents . : .
: the case that light reflective sheet is actually used, so

, that a large amount of electric power is consumed to
maintain brightness inconveniently.

Here, the ultraviolet light of 400 MJ/m? corresponds
to the quantity of the ultraviolet light in the case that
a'specimen is irradiated with the ultraviolet light at
80°C for about 1000 hours by the use of, for example, a
UVA351 type ultraviolet lamp (main wave length: 351 nm)
made by Q-Panel Co., Ltd., the sample being about 10 cm
away from the ultraviolet lamp. Usually, the lamp holder
of a back light unit in the liquid crystal display is
easily exposed to the ultraviolet light, but even when.it
is irradiated with the above;meﬁtioﬁéd quantity of the.
ultraviolet light, any prac;ical problem is not present,
if the deterioration ratios of the total reflectances of
light beams having wave lengths of 450 nm to 550 nm are
both less than 10%.

In the third invention, a film having a low light
transmission in which a total light transmittance is less
than 20% is used as the protective layer, and this film is
laminated on the back surface of the porous resin sheet.

In this case, the light reflective sheet is used so that



sucht as et hyl acetate, ethyl acetate, butyl acetate, anyl

acetate, octyl

acetate, benzyl acetate and cycl ohexyl acetate, and ketone or ether

sol vents such as acetone, nethyl acetone, nethyl ethyl ketone,

cycl ohexanone, glycol nethyl ether, glycol ethyl ether, glycol butyl ether
and dioxane. No particular restriction ¢ put on a nmethod of the solution
application, and a known nethod can be Uused. - 31 - Exanples of the
known met hod include dip coating, bar coating, spray coating, roll coating
and screen coating. The solution is preferably applied so that its

thi ckness nayidier udy ol fradid€s dMecldpbdEdhs OPesifNesheet!l | orhi@n be dried
at a tenperature of from50 to 100[err]C for a period of 1 second to 1
hour. In thepiwtesetive nNVeyér ais ¢dl bed ka Nbisglof  peskege | peeveryeing can be

| am nated on the porous resin sheet. That is to say, the first invention
intends to iamxiliaxy thayeri f {Iressrddr tte fugther di¢tghter theateby

| am nating the protective |ayer on the porous resin sheet,

and in this

case, the priotegtance |of cthechightirefleokive shegt hathe ragueghkight
stiffness than the porous resin sheet (usually, the stiffness ,is in the
range of abotRakRge P¥gyenting auxiliary layer preferably having a low

. light transmission is preferable. Its typical example is

a film in which a total light transmittance is less than

20%, preferab}y less than 15%. When such a film having

the low light transmission is laminated on the back sur-

face of the porous resin sheet, even the light which is

not reflected on the porous resin sheet layer and which is

transmitted therethrough can efficiently be reflected on

the film toward the porous resin sheet. Furthermore, the

lamination of the light leakage preventing auxiliary layer

on the back surface of the porous resin sheet can improve

the structure holding properties of the porous resin

sheet.

An example of the light leakage preventing auxiliary

layer in which the total light transmittance is less than

20% is a film obtained by adding S5 to 70% by weight of an

inorganic filler to the resin for the formation of the

above-mentioned protective layer. Examples of the inorx-

ganic filler include metal salts such as barium sulfate,

calcium sulfate, magnesium sulfate, aluminum sulfate,

barium carbonate, calcium carbonate, magnesium chloride,

magnesium carbonate and basic magnesium carbonate, metal



mM*is used. In the present invention, however, it i's nore preferable to
use a protective layer having a func- tion of protecting the porous resin
sheet from UV in the second invention, or a protective |layer having a
function of |ight | eakage prevention in the third invention. In the second
I nvention, a filmhaving excellent tiaggparency in which a total I|ight
transmttance is 80%or nore is used, d"this filmis | am nated on one
surface or both the surfaces of the porous resin sheet. Wen the filmis

| am nat.ed on the surface, the light reflective sheet is used so that |ight

may irradi ah?dQBx‘iHéspEQEﬁCastinéi&né@iﬁfh h%vi:? Raat eSihfﬁ%nhﬁyﬁ?dkaxiﬁb' ed a

W |ight - - protective |ayer. t protective fayer

transparencanahaalbhemtnyakokiab;_aﬁanﬁatalaaﬁﬁdé§ 8Q0moasBaBciafd the
nearly colorless W/ light protective layer is preferable. The thickness of

the WV |ighoxpde} eeinueokige; maghesite ombde,otitanfumboxidd,t a1dfd-
[err]m prefera- bly from1l to 70 [err]m nore preferably from1l to 50
[err]min vhawand shiicaanspboeecylbf theahluhi gkiderahdctaleitmyer, the
stiffness and the light reflectance of the obtained |light reflective sheet,
and the |ikearkppatenpratpoeferakble. UV |ight protective |ayer on the one

surface or both _
. Another example of the light leakage preventing

auxiliary layer used in the third invention and the fourth
invention in which the total light transmittance is less
than 20% is a film obtained by.stretching,'in at least a
monoaxial direction, a film material in which a resin
compatible with the above-mentioned resin is dispersed in
the above-mentioned resin, to generate voids between both
#he resins, thereby whitening the film. Still another
example of the light leakage preventing auxiliary layer is
a film formed by applying a white coating composition on
the surface of the film obtained from the above-mentioned
resin.

In view of the stiffness, the light reflectance and
the like of the light leakage preventing auxiliary layer,
the thickness of the light leakage preventing auxiliary
layer is in the range of from about 30 to 150 um, prefer-
ably from 50 to 150 um, more preferably from 73 to 150
pm.

If the stiffness of the light reflective sheet re-
garding the third invention is excessively low and when

this light reflective sheet is used as, for example, a



the 'surfdces of the porous resin sheet can prevent the deterioration of the
porous resin sheet by ultraviolet light and the like, and can inprove the
structure hol ding of the porous resin sheet. Wen the UV |light protective
| ayers are | am nated on both the surfaces of the porous resin sheet in the
second invention, the layer on the baclkssuface functions as the protective
| ayer of the first invention rather than as the UV |ight protective |ayer
so as to give a reinforcenent effect, and therefore the |ayer on the back
surface may be a thernoplastic resin filmhaving a total light transmt-
tance of |egsghitare®dUctlingelayert hedelrd bf neansplardm [1dghtatgedde ght -
reflec- tive sheet nmust not be in excess of 150 nm An exanple of such
protective pdpte iis &hehiliiquid grystiall displeyspithealsdmdtarendaddiigckness
of about 30 to - 33 - 50 [err]m If the light reflective sheet regarding
the second pPmepertdesi arehnet skdfdgienght apdothet pkdachypent ©ff e nat ed
on the one surface or both the surfaces of the porous resin sheet has the
excessi vel yShaegetet Af PRdss isj Aiffigudst,c mhichy megng that womkabddidst i ve
sheet into a . . .
is poor. From these viewpoints, the stiffness of the
., light reflective sheet regarding the third invention is
preferably at least'loo mm.

The thickness of the light leakage preventing auxil-
iary layer has an influence on the stiffness of the ob-
tained light reflective sheet. No particular restriction
is put on the upper limit of the stiffness of the light
reflective sheet regarding the third invention, but the
increase of the stiffness of the light reflective sheet
inevitably leads to the increase of the thickness of the
light leakage preventing auxiliary layer. This is not
preferable for the sake of the miniaturization, weight
reduction and thickness reduction of a whole light reflec-
tor. From these viewpoints, the upper limit of the thick-
ness of the light leakage preventing auxiliary layer is
preferably about 150 um and the upper limit of the stiff-
ness of the light reflective sheet is about 200 mm. This
shall be applied to the light leakage preventing auxiliary
layer which is laminated in the light reflective sheet of
the fourth invention.

Additives such as an ultraviolet absorber and a

stabilizer may be added to any of the above-mentioned



ci rcul ar shape, when the light reflective sheet is used as, for exanple, a
circular lanp holder of a liquid crys- tal display. In addition to bad

wor kability, the |anp hol der becones irregular in formand the quantity of
the light which can be transmitted to a liquid crystal display portion
decreases. Accordingly, the stiffness 9§ the light reflective sheet is
preferably in the range of from about 50 to 150 mm nore preferably 73 to
150 mm The light reflective sheet regarding the second i nvention has been
devel oped in order to inprove light resistant to ultraviolet light and the
i ke and t herctecicive uleydws disy Paopes ttles olhjéde pdHrohe pessensheet .
Thus, it is characterized in that the thernoplastic resin filmis |am nated
"as the protinveneidmybs mort aimpaised one surface of the porous resin sheet.
The light resistant to the ultraviolet light and the |ike nmeans that after
the surface of tPRe ptiakeiretlective ;gsheel of ghhe rpresent vinvepkionas been
irradiated with an ultraviolet |ight of 400 MJ (negaJoule)/n2 at 80[err]C
det eri or at i th ThiGhsthe RFRteGEYe rAYYEt b§ ckanipated on PEQRHg wave

| engt hs of ;34 - 450 nm and 550 inthe light reflectjve sheet are
pref- erabl5FHot héfee%% ?%:Beicﬁ/’éeﬁ%’?%ﬁp’(e‘f%‘?‘gbﬁ/'l s TXAPRs @

: , 1light reflective sheet or the like of the back light unit
in the liquid crystal display. Concretely, the light
reflective sheets regarding the first, second and fourth
inventions can be each used as a lamp holder constituting
the back light unit or a light reflecting layer under a
transparent light guide plate in thée liquid crystal dis-
play, and the light reflective sheets regarding the third
and fourth inventions can be each used as the light re-

. flecting layer under the transparent light guide plate
constituting the back light unit in the liquid crystal
disp;ay. More preferably, the light reflective sheet
regarding the second invention can be used as the above-
mentioned lamp holder, and the light reflective sheet
regarding the third invention can be used as the light
reflecting layer under the transparent light guide plate.

However, in the case that the light reflective sheet
regarding the fourth invention is used as the lamp holder
of the back light unit in the liquid crystal display, it
is preferred that the thickness of the light leakage
preventing auxiliary layer is suitably selected within the

above-mentioned range so that the stiffness of the light



If the deterioration ratios are 10%or nore, the |uminance of the l'i ght
reflective sheet deteriorates with tinme in the case that |ight

sheet is actually used, so that a | arge amount of electric power

reflective

is

consuned to naintain brightness inconveniently. Here, the ultraviolet |ight
of 400 MJ/n{err] corresponds to the qqa@gt)/cﬁ the ultraviolet light in

i ght at
80[err] C for about 1000 hours by the use of, for exanple, a UVA351 type

the case that a specinen is irradiated wth the ultraviol et

ultraviolet lanp (main wave |length: 351 nm nade by Q Pane

Co.

Ltd., the

sanpl e bei ng RRGWethiG e B ddyPBd o Wi Pfetos aom $0/ald Y150 hiln) anp

hol der of a back light unit in the liquid crystal display is easily exposed
to the ultrawi@iieddoty, HUttRYFasthahdd tie IT1g atel ot ive fheet

above-nentioned quantity of the ultraviolet Iight, any practical
not present, jisf userl et ahedndighin refilieet ialg tiherdémwtaldereities ttararespat- | | ght

problemis

beans havi ng wave | engths of 450 nmto 550 nmare both | ess than 10%
the third i nesrtt ilJdghta guilde Iphdteg dt ds Iprgfenrexhdthadsitdre ithidkndss
total light transmttance is |less than 20%is used as the protective |ayer,
and this fil @f Fheadiiighted ankagee previendurig @uifl gy dayens Yedtitheet .
In this case, the light reflective_ sheet is used so that

ably selected within the above-mentioned range so that the
stiffness of the light reflective sheet may be at least
100 mm. '

A porous polyolefin resin layer which can be used in
the present invention has an extremely excellent light
reflectivity and a_loﬁ stiffness. 1In addition, the stiff-
ness of the porous polyolefin resin layer can be optional-
ly adjusted, when the protective layer is laminated there-
on.

Particularly in the case that the light reflective
sheet is used as a light reflective sheet having a curve
whose sectional radius is 2 mm or less, the light reflec-
tive sheet is required to have such flexibility as to
optionally curve the light reflective sheet itself and
such stiffness as to hold the structure of the light
reflective sheet itself. |

The stiffness of the light reflective sheet of the
present invention can be suitably adjusted by selecting a
material of the protective layer and/or adjusting the
thickness of the protective layer. Therefore, the light

reflective sheet of the present invention can be prefera-

n



- 35 - li'ght may irradiate on the porous resin sheet. This protective |ayer
is called a |ight | eakage preventing auxiliary layer. In order to further
hei ghten the re- flectance of the light reflective sheet, the opaque |ight

| eakage preventing auxiliary |layer preferably having a | ow |ight
transmssion is preferable. Its typical @xanple is afilmin which a total
light transmttance is | ess than 20% p? ferably less than 15% Wen such a
filmhaving the low light transm ssion is |am nated on the back sur- face
of the porous resin sheet, even the light which is not reflected on the

porous resi npEpagied el fol dbdmpré s éﬁé‘nﬁaﬁn%tﬁéléléfréfhfﬂélgﬂaéﬁn
efficiently be reflected on the filmtoward the porous resin sheet.

Furt her nore,lidtet hamitain otheoflid\eid i @hyste&pkagsppagyenting auxiliary |ayer
on the back surface of the porous resin sheet can inprove the structure
hol di ng properti edext, tiypjmabuskamsles Shieete  ¥he eXbght eref 1édeive ght

| eakage preventing auxiliary layer in which the total |ight transmttance

i s | ess tharsh®ks sobtdined cis describedicalbone Sare T984 bys pwefghtexdman
inorganic filler to the resin for the formation of the above-mentioned
protective By thsalfmrhokdenof mrlighiioyree cgonsiel tufeingthesalts

such as barium.sul fate, cal cium sul fate, magnesi um sul fate, al um num
sulfate. backlﬁig t unit and the light réklecting layer under the

transparent light guide plate in the liquid crystal dis-
play will be described with reference to attached draw-
ings.

Fig. 1 is a sectional view of the back light unit in
the typical liquid crystal display. In this drawing, the
spherical portion of a light source 1 is curvedly covered
with a lamp holder 2, a certain space being placed.between
both the members 1 and 2. Thé lamp holder 2 is formed
from the light reflective sheet regarding the second
invention. On one surface of a porous resin sheet 21, a

S uv lighf protective layer 22 is laminated, and the light
source 1 and the UV light protective layer 22 are arranged
so as to face each other. The light source 1 is covered
with the UV light protective layer 22, a certain space
beihg interposed therebetween, and both the ends of these
members are bonded/fixed to a transparent light guide
plate 4. A light reflecting layer under the transparent
light guide plate 3 is formed from the light reflective

sheet regarding the second invention, and it is arranged

under the transparent light guide plate 4. This light



bari um carbonat e, cal ci um carbonate, magnesi um chl ori de, magnesi um
carbonat e and basi ¢ nmagnesi um carbonate, netal - 36 - hydroxides such as
magnesi um hydr oxi de, al um num hydr oxi de and cal ci um hydr oxi de, and net al

oxi des such as cal ci um oxi de, zi nc oxide, magnesi um oxi de, titanium oxide,
alum - na and silica. Above all, titangum oxi de and cal cium carbonate are
preferable. Another exanple of the light |eakage preventing auxiliary |ayer
used in the third invention and the fourth invention in which the total
light transmttance is less than 20%is a fil mobtained by stretching, in
at | east ansflemdialg diayeot iDGompriiden mipidals izesin ctheetr &kl rarcbrgpat i bl e
with the above-nentioned resin is dispersed in the above-nentioned resin,

t 0 gener at W diigihth gined@e tioteh tdyenr &2 damitmedreshyonuinee surfade df | m

Still another exanple of the light |eakage preventing auxiliary layer is a
film fornedhsy possag mesdnshestcddt-i n@re dfpp dinansipagienthd ightf eldg t he

filmobtained fromthe above-nentioned resin. In view of the stiffness, the

li ght refl &d&fcd rafd gy déd fors iome shegtt 3 dak @y e MUTIPHIX | i ary
layer, the (Al CKISSThY oty 'Ueace® Py 24 W AN dd heet s,

a lens sheet 6 is placed. In the case that the light

éource 1 is disposed only on one side of the transparent
light guide‘plate 4 as shown in Fig. 1, the portion of the
transparent light guide plate 4 which is close to the
Ilight source 1 is thickened, and as the transparent light
guide plate 4 is away from the light source 1, its thick-
ness is reduced. 1In this case, for the prevention of
light leakage, light reflecting layers for sides are
preferably laminated on three sides other than the side on
which the light source 1 is installed. As the light
reflecting layers for sides, there can be used two kinds
of light reflective sheets regarding the third and fourth
inventions. When the light sources 1 are installed on
both the sides of the transparent light guide plate 4, the
thickness of the transparent light guide plate 4 is usual-
ly constant.

Fig. 2 is a perspective view of the back light unit
further equiped a light ieakage preventing auxiliary layer
in the liquid crystal display shown in Fig. 1. In this
drawing, the lamp holder 2 is formed from the light re-

flective sheet regarding the second or the fourth inven-



| ayér is'in the range of fromabout 30 to 150 [err]m prefer- ably from50
to 150 [err]m nore preferably from73 to 150 [err]m |If the stiffness of
the light reflective sheet re- garding the third invention is excessively

| ow and when this light reflective sheet is used as, for exanple, a - 37
- light reflecting layer under a transpgagent |ight guide plate in the
liquid crystal display, the structure hoTding properties are not

sufficient, and the attachnment of the sheet to a unit is difficult, which
means that workability is poor. Fromthese viewpoints, the stiffness of the

light reflectjyg. SheRtoneIMNFELCe tHE thé M SolHYENESTN ] Shesel 21 ablye apy! east
100 mm The thickness of the light | eakage preventing auxil- i1ary |ayer has

an i nfl uencel pght herstédt RS S18yet 22 0bs 1ahiedtéd ghind etheciiyre sheet. No

particular restriction is put on the upper limt of the stiffness of the
l'i ght refl ecdowscshbednd eglae dingl idiiet s tedcbirvat iayer D22 abe ancirgsd of
the stiffness of the light reflective sheet inevitably leads to the

i ncrease of sheas iekfmes edch hethexght Thakhighpreefhectignqukayeary | ayer.
.This is not preferable for the sake of the m niaturization, weight

under the transparent light guide plate 3 is formed from

the light reflective sheet regarding the third invention,

and a light leakage preventing auxiliary layer 33 is
laminated on the back surface of the porous resin sheet 31
so as to be placed under the transparent light guide plate

4 via the porous resin sheet 31. The other structures are
similar to those of the back lighf unit in the liquid

rystal display shown in Fig. 1.

The light reflective sheet regarding-the second

invention can be used as the lamp holder 2 or the light
eflecting layer under the transparent light guide plate 3.
Furthermore, the light reflective sheet regarding the-
-third or the fourth invention can be used as the light
reflecting layer under the transparent light guide plate
3. In préferable embodiments, the light reflective sheet
of the second invention can be used as the lamp holder 2,
and the light reflective sheet of the third invention can
be used as the light reflecting layer under the transpar-
ent light guide plate 3.

As the light source 1, a cool cathode ray tube can

usually be used. As the transparent light guide plate 4,

a polymethylmethacrylate sheet can often be used. As the



reducti dn and thickness reduction of a whole light reflec- tor. Fromthese
vi ewpoints, the upper Iimt of the thick- ness of the |ight |eakage
preventing auxiliary layer is preferably about 150 [err]m and the upper
limt of the stiff- ness of the light reflective sheet is about 200 mm
This shall be applied to the |ight |eglpage preventing auxiliary layer which
iIs lamnated in the light reflective sheet of the fourth invention.

Addi tives such as an ultraviol et absorber and a stabilizer may be added to
any of the above-nentioned - 38 - protective layers, so far as the

obj ect of HYhyHY EETudIbHEHHRL 55 OlpdIRAiHybne hetemitthaledtect i ve sheet
of the present invention in which the protective layer is |am nated on the

por ous resighedtedir eapdIgatgilemb tenepdt el atfeorf dmmliase UL ffne :
reflective sheet or the Iike of the back light unit in the liquid crystal

di spl ay. Cdncreatbelssead fan iafitterr &fd exstedre Momeavergasithe (RNF | rst |
second and fourth inventions can be each used as a | anp hol der canstituting
the back | isjeeturfit aompadydaghonadid ehseaty 9y PAkRiELene LeEeRINT | i ght
guide plate in the liquid crystal dis- play, and thglli ht. reflective

sheet s reg;mghﬂ}q1ﬁ@qqﬁ,wyose surface is coated with a polycarbonate

. or a polyacrylate can often be used.

The light generated from the light source 1 jirradi-
ates on the lamp holder 2, the light reflecting layer
under the transparent light guide plate 3, the transparent
light guide plate 4 and the light diffusion sheet 5. That
is to say, the light generated from the light source 1
directly irradiates on the light diffusion-sheet 5, or it
reflects on the lamp holder 2, partially hits on the light
diffusion sheet 5 via the transparent light guide plate 4.
The residue of the light passed throuéh the transparent
light guide plate 4 reflects on the light reflecting layer
3, returns to the transparent- light guide plate 4, irradi-
ates on the light diffusion sheet 5, and gets out of the
system via the lens sheet 6.

The light reflective sheets regarding the present
invention can be used as light reflective sheets consti-
tuting back light units of liquid crystal displays of word
processors, persoﬁal computers, televisions and the like,
and as light reflective sheets constituting lights, copy-
ing machines, projector system displays, facsimiles,

electronic blackboards and the-like. In addition, there



and' fourth inventions can be each used as the light re- flecting |ayer
under the transparent |ight guide plate constituting the back light unit in
the liquid crystal display. More preferably, the light reflective sheet
regardi ng the second invention can be used as the above- nentioned | anp

hol der, and the light reflective sheet ,pegarding the third invention can be
used as the light reflecting |layer undér the transparent |ight guide plate.
"However, in the case that the light reflective sheet regarding the fourth
invention is used as the |anp hol der of the back light unit in the liquid

crystal di sghaybei prbeifeaf ar 1egnthabriberbbi gknagstaé 1hgnti ghe1beakage
preventing auxiliary layer is suitably selected wthin the above-nenti oned

range so thaivehsheetf b6fiesheoprébenti ghtention391ighef Fa€léyeisbeet nay be
in the range of from50 to 150 mm Furthernore, in the case that the |ight
refl ecti ve sheetsi constitutingebachhlight| enitagofayiquidderyshalt ranspar -
ent light guide plate, it is preferred that the thickness of the |ight
| eakage pred&fPiAYSa0ki vPudypragessdrssupersaha) cemhputedsyi talavihe
above- nenti oned range so that the stiffness of the |light reflective sheet
may be at |853RS13D nkhe like equipped with the light reflector as
. well as lights, copyihg machines, projector system dis-
plays, facsimiles, electronic blackboards and the like.
Now, the present invention will be described in more
detail with reference to examples. However, the scope of
the present invention should not be limited to these
examples.
Porosity, luminance, total light reflectance, stiff-
ness, light reflectance, light transmittance and deterio-
.ration ratio of the light reflectance are measured by the
following procedures, and an ultraviolet irradiation test
is carried out in the following manner.
(1) Measurement of the porosity (%)
A porosity (C) is calculated in accordance with the
formula (1)
C(%) = (1 - B/A) 100 ...(1)
wherein A is a true specific gravity of a selected resin
composition; and B is a bulk specific gravity of an ob-
tained porous resin sheet.
(2) Measurement of the luminance (relative value)

Light reflective sheets obtained in an example of the

present invention or a comparative example are installed



A porous’pol yolefin resin |ayer which can be used in the present

has an extrenely excellent light reflectivity and a |low stiffness. In

addi ti on,
optional -

the stiff- ness of the porous polyolefin resin layer can be
| y adj usted, when the protective layer is |am nated there- on.

i nvention

Particularly in the case that the light,geflective sheet is used as a |ight

refl ective sheet having a curve whose séctional radius is 2 nmor |ess,

light reflec- tive sheet is required to have such flexibility as to
optionally curve the light reflective sheet itself and such stiffness as to

hol d the stagcaunamp’ Holded @it aehlightl Yo fkRAli id S@lyer tiieH i f ness of

the Iight

reflective sheet of the present inventiodn can be suitably

t he

adj ust ed by tyahspairegta ligher igalidel plheepodt eClback haygic and/torimad usting
the thickness of the protective |ayer. Therefore, the light reflective
sheet of thdiguddeprystadndisplagnmbdniyetemprising 40 l-4ighty seaadeys, for

exanpl e,

the I anp hol der of the back light unit in the liquid crystal

di spl ay. Nekhe dgmpchpldezapthe #ienspameniti dightefudde pd atiegettheobt ai ned
as describeg,above are used as, for exam
1

ght reflecting layer under the transparent light guide

. plate, a light diffusion sheet and.a lens sheet, and the

luminance on the transparent light guide plate is then
measured by the use of a luminance meter (made by Minolta
Camera Co., Ltd., model: LS-110 type). In installing the
light reflective sheet, the light reflecfive sheet on
which a UV light protective layer is laminated is arranged

so that light might hit on the UV light protective layer,

-and the light reflective sheet on which a light ‘leakage

preventing auxiliary layer is laminated is arranged so
that the light might hit on the porous resin sheet.

The luminance is represented by a relative value on
the assumption that a luminance is 100 which caﬁ be meas-
ured under conditions that a white polyethylene terephtha-
late sheet (made by Kimoto Co., Ltd., trade name: REFWHITE
RW75C) having a thickness of 113 um is used as a lamp
holder portion and a white polyethylene terephthalate
(Toray Industries, Inc., trade name: E-60) having a thick-
ness of 188 um is used as the light reflecting layer
arranged under the transparent light guide plate.
Measuring conditions:

Light source: Cold cathode tube (beacon lamp) produced by



ple; the'lanp hol der of a light source constituting the back light unit and
the light reflecting |ayer under the transparent light guide plate in the
liquid crystal dis- play will be described with reference to attached draw
ings. Fig. 1 is a sectional view of the back light unit in the typical
liquid crystal display. In this dra\/vi__ngl_,6 t he spherical portion of a |ight
source 1 is curvedly covered with a lanp holder 2, a certain space being

pl aced between both the nmenbers 1 and 2. The lanp holder 2 is fornmed from
the light reflective sheet regarding the second invention. On one surface

of a porous resin sheet 21p@Hi%hd IQhtdc .| Vearddaie FEaex /2019 ed,

and the light source 1 and the WV [ight protective |ayer 22 are arranged so

as to face each other. The Tibghldisgieted 1 25 Camer adhps tile UV dg@ht
protective |ayer 22, a certain space being interposed therebetween, and

bot.h the ends of these nentmars are bonded/fixed to a transparent |ight
guide plate 4. Alight reflecting |ayer under the transparent |ight guide
plate 3 is fornmed from t heCurgentrzef | ecti vé sidgetVoldgayedi ng t ke d&donu
invention, and it is arranged under the transparent |ight guide plate 4.
This |ight -41- Power draw : 2.25 W
. Sample size : 220 mm x 165 mm
Distance between sample and light receptive lens of lumi-
nance meter-: 100 mm
(3) Measurement of the total light transmittance (%)
The total light transmittance is measured by the use
of a haze meter (made by Nippon Denshoku Co., Ltd., model:
NDH-300A). For a protective layer onto which an organic
solvent solution is applied and then dried, the measure-
ment is made on a film obtained by applying and drying the
solution on a metal plate under the same conditions.
(4) Measurement of the stiffness (mm)
" The stiffness is meaéured in accordance with a proce-
dure prescribed in JIS-L1096 (a cantilever method).
| (5) Ultraviolet irradiation test
The surface of a protective layer of an obtained
light reflectivelsheet is irradiated at 80°C with ultravi-
olet light at 400 MJ (megaJoule) per m2 by the use of an
ultraviolet irradiation tester (made by Toyo Seiki Seisak-
usho Co., Ltd., trade name: ATLAS-UVCON, model: ASTM-GS3;

ultraviolet light emission lamp: made by Q-PANEL Co.,

Ltd., model: UVA351, main wave length: 351 nm) .



reflecti'ng | ayer 3 conprises a porous resin sheet 31 and a UV |ight
protective l.ayer 32 |l am nated on one surface of the porous resin sheet 31.
On the transparent |light guide plate 4, a light diffusion sheet 5 is

pl aced. Further- nore, on the other surface of the |ight diffusion sheet 5,
a lens sheet 6 is placed. In the case ghat the light source 1 'is disposed
only on one side of the transparent light guide plate 4 as shown in Fig. 1,
the portion of the transparent |ight guide plate 4 which is close to the
light source 1 is thickened, and as the transparent |light guide plate 4 is
away fromthe |i(@t Maasuerehentt ©ff hek-lingdds resf Yescheoee (%) this case, for
the prevention of |ight |eakage, light reflecting |ayers for sides are
preferably | an ddgd geflecdansiege o Hotlight theamnshdasiidw orawshilangths | i ght
source 1 is installed. As the light reflecting | ayers for sides, there can
be used t w@kidfd ter 9004 mm Batg aeEspreshah §:hﬁag-?ﬂﬁﬂ3$§:1t"f%"{§ﬂ9rd and fourth
I nventions.. When the |light sources 1 are installed on both the sides of the
t r anspar enttangihs dd (fé’cgﬂ]%ﬁaé‘c& wifd Messurarmendt & if (IR ®En Y i ght

Back | | ght S HEANE é%mc"”s‘@”t quﬁéé'léé%‘eq’a'prs ity 365047 ary | ayer

0, b YA R R b e . SR 1o

or the fou%kgﬂsn%%Hlng wave lengths of 450 to 550 nm is used as a

| typical value. The light reflectance is represented by a
relative value on the assumption that a light reflectance
is 100 which is measured under conditions that aluminum
oxide is used as a standard refleétive plate. For the
light reflectance on which a UV light protective layer is
laminated, the measurement is made by irradiating the UV
light protective layer with the light, and for the light
reflectance on which a light leakage preventing auxiliary
layer is laminated, the measurement is made by irradiating
the porous resin sheet with the light.

(7) Measurement of .the deterioration ratio (%) of
the light reflectance
For specimens subjected and not subjected to the

ultraviolet irradiation test described in the paragraph
(5), light reflectances are measured in accordance with
the procedure described in the paragraph (6), and the
deterioration ratios (%) of the total reflectances of
light beams having wave lengths of 450 nm and 550 nm are

then calculated.



tion. On" one surface of the porous resin sheet 21, the UV Iight protective
| ayer 22 is |lamnated, and the light source 1 and the UV |ight protective
| ayer 22 are arranged so as to face each other. The light reflecting |ayer
under the transparent light guide plate 3 is formed fromthe |ight
reflective sheet regarding the third_iggeation, and a |ight |eakage
preventing auxiliary layer 33 is lam nated on the back surface of the
‘porous resin sheet 31 so as to be placed under the transparent |ight guide
~plate 4 via the porous resin sheet 31. The other structures are simlar to
t hose of the bacExhmgle anit in the liquid rystal display shown in Fig. 1.
The light reflective sheet regarding the second invention can be used as
the | anp hol der 236r palgs| bghweéfhtcoifngreajeitatedr bardum sndfatent |i ght
guide plate 3. Furthernore, the light reflective sheet regarding the third
or the fourhBviiAgeRni aNecagebpausidlesdipmereghefr 8rP4cmg(magerbinder the
transparent |ight guide plate 3. In preferable enbodinents, the |ight
reflective ?ﬁEéFeognPH§t§¥c§Hdriﬁﬁ@ntiGﬁaggnnﬁ@eﬁsgg)asQrﬁePP§ﬁpbﬁblder 2,
and the light refl heet .of the third inventi n _be used as the

ective . tion
Ploht refl oppiRBt BFcrhRIBFarASLeFARRBREPoEn N AGH Y ARG S, PEBRSS
, Co., Ltd., trade name: MARK LA-36) and 3 parts by weight

of calcium stearate were mixed with 100 parts by weight of
a linear low-density polyethylene having a density of 0.92
g/cm3 and a melt index (MI) of 2 g/10 min (made by Mitsui
Petrochemical Industries, Ltd., trade name: ULTZEX 2021L;
hereinafter referred to as "LLDPE") by the use of a tum-
bling mixer to obtain a resin composition. Next, the thus
obtained resin composition was formed into pellets by the
use of a vented twin-screw extruder. These pellets were
molten and extruded at 230°C by the use of an extruder
equipped with 'a T-die to obtain an unstretched sheet.

- Afterward, the unstretched sheet was monoaxially stretched
at a stretch magnification of 6.5 times between a preheat-
ing roll and a stretching roil heated to 85°'C to obtain a
porous resin sheet having a thickness shown in Table 1.
The porosity and the light reflectance of the obtained
porous resin sheet were evaluated in the above-mentioned
manners. The results of the evaluation are shown in Table
1.

Furthermore, a polyethylene terephthalate (hereinaf-

ter referred to as "PET") film (made by Diafoil Hoechst



- As the Iight source 1, a cool cathode ray tube can usually be used. As the.
transparent |ight guide plate 4, a polynethyl nethacryl ate sheet can often
be used. As the - 43 - light diffusion sheet 5, a polyethylene

‘terepht hal ate sheet or a pol yethyl ene terephthalate fil mwhose surface is
embossed can often be used. Moreover; %% The lens sheet 6, a pol ycar bonat e
sheet or a polyethylene tereph- thalate sheet whose surface is coated with
a pol ycarbonate or a pol yacrylate can often be used. The |ight generated

fromthe |ight ce,l irradi-_ at Lt l-ght |
reflecti _ngI a'y’e?‘ X ‘dert]faLl‘%e tl}a;{'ﬁ%:pa%\@rft gﬁd%ﬁ%%%% ?%e'b%“?ansparent
rgnt gul de At A f @%f{}fsgn}]itgmné&; 9454 PRu1 9 nded T Idmisatdy, 1he

| i ght genera t he t source 1 directly irradiates on the |ight

di ffusion sheel ¢v Dight prIdaHSvOM IS IR AFfaoe Pof tild y hits on
the light diffusion s%eet 5 via the transparent |ight guide plate 4. The

resi due of gdwudsd ghis asstrsbt Hpugie e toBnapaddinds ive h{maye dsy pl ate 4
reflects on the light reflecting layer 3, returns to the transparent |ight
gui de pl at @i nighiath tkatkesgyen Qde, |Light, difddesinamehe®eila Bond dgts out of
the systemvia the | ens sheet 6.
295/C-75N) to obtain a light reflective sheet 1. The
light reflectance, the stiffness and the deterioration
ratio of the light reflectance of this light reflective
sheet 1 were measured in the above-mentioned manners, and
the results are shown in Table 1.°
The obtained light reflective sheet 1 was used as a
N lamp holder and a light reflecting layer under a transpar-
ent light guide plate of a back light unit in a liquid
crystal.display to set up a light reflector having the
same structure as shown in Fig. 1. This light reflector
was constituted so that light might hit on the UV light
protective layer. The luminance of the obtained light
reflector was measured in the above-mentioned manner, and
the results are shown in Table 1.
Exanple 2
A porous resin sheet was obtained by the same proce;
dure as in Example 1, and an acrylic coating material
(made by Sampou Chemical Laboratory Co., Ltd., trade name:
SANBO-RATE, solvent: ethyl acetate, solution concentra-

tion: 10 wt%) was then applied onto the surface of the

obtained porous resin sheet, followed by drying at 100°C



The light reflective sheets regarding the present invention can be used as
| ight reflective sheets consti- tuting back light units of liquid crystal
di spl ays of word processors, personal conputers, televisions and the |ike,
and as light reflective sheets constituting lights, copy- ing machines,
projector systemdisplays, facsimles,gglectronic blackboards and the |ike.
In addition, there - 44 - can be provided a |ight reflector using the
light reflec- tive sheet of the present invention, light reflective sheets
constituting back light units of liquid crystal displays of word

processor s, fgers aiibnu tesTP Ut @ Sorrh €4 €YV - 1 54ioH Spedited bive | keyer thgppbagwi t h
the light reflector as well as |lights, copying machi nes, projector system
di s- pl ays,a factkness , ofl Bcumonnd kbl &okhdaddghindransmiittanckowt t he
present invention will be described in nore detail with reference to

exanpl es. Hffeycthexeky sovprining e bight weflrenivershestl 2 botwihichi it ed
to these exanples. Porosity, lumnance, total Iight reflectance, stiff-
ness, |ightthefléclighte PTotgRtivenkaver e kaminptedi o-Nexki otheatio of

t he Ilght refl ectance are neasured by the follomnng grocedures and an

uItraVIOlefthq§eﬁpﬁﬁ*ﬁﬁpt¥%ﬂ t reflective sheet used to set up

., a light reflector in the same manner as in Example 1. The
porous resin sheet, the UV light protective layer, the
light reflective sheet 2 and the light reflector obtained.
above were evaluated by the same procedure as in Example
1, and the results of the evaluation are shown in Table 1.

.Examgle 3

The same procedure as iﬁ Example 1 was repeated
except that a blend ratio between LLDPE and barium sulfate
was set to a weight ratio shown in Table 1, thereby ob-
taining a porous resin sheet. Next, a polyméthyl metha- -
crylate (hereinafter referred to as "PMMA") film (made by
Mitsubishi Rayon Co., Ltd., trade name: ACRYPLEN HBS001,
thickness: 35 um, total light transmittance: 94%) was
laminated on one surface of the obtained porous resin
sheet in the same manner as in Example 1 to obtain a light
reflective sheet 3. The thus obtained light reflective
sheet 3 was used to set up a light reflector in the same
manner as in Example 1. The porous resin sheet, the UV
light protective layer, the light reflective sheet 3 and
the light reflector obtained above were evaluated by the

same procedure as in Example 1, and the results of the



Is carried out in the follow ng manner. (1) Measurenent of the porosity (%
A porosity (C) is calculated in accordance with the fornmula (1) C(% = (1 -
B/A) 100 ....(1) wherein Ais a true specific gravity of a selected
resin conposition; and Bis a bulk specific gravity of an ob- tained porous
resin sheet. (2) Measurenent of the Lu?hngnce (relative val ue) Light

refl ective sheets obtained in an exanplé of the present invention or a
conparative exanple are installed - 45 - as a |lanp holder and a |ight
reflecting | ayer under a transparent |ight guide plate of a back light unit

in a liqui de¢aYabaliodi apkaghbRnnlin eampei 3i.ng a light source, the lanp
hol der, the transparent |ight guide plate, the light reflecting |ayer under
t he transparent Ekghplguédde plate, a |light diffusion sheet and a |ens
sheet, and the |lum nance on the transparent |ight guide plate is then
measured by the Tbe same puncednre mst én Exacpley IMvas| rap€ateda Co., Ltd.,
nmodel : LS-110 type). In installing the light reflective sheet, the |ight
refl.éctive sheeptorhaki ahpaopylenghhoppprdymerehhaiag iasdeasiitat of is
arranged 0.9 g/cm3 and an MI of 1.5 g/10 min (made by Mitsui Toatsu
., Chemicals, Inc., trade name: NOBLEN FO-50F; hereinafter
referred to as "PP") was used as a polyolefin resin,
thereby obtaining a porous resin sheet having a thickness
of 150 um. - Next, a polyester coéting material (made by
Toyobo Co., Ltd., trade name: BYLON-200) was applied onto
one surface of the obtained porous resin sheet in the same
manner as in Example 2, followed by drying, to form a UV
light protective layer having a thickness.of 40 um ard a
total light transmittance of 90%, therebj obﬁaining a
light reflective sheet 4 inlwhich the UV light protective
layer was laminated. Next, the thus obtained light re-
flective sheet 4 was used to set up a light reflector in
the same manner as in Example 1. The porous resin sheet,
the UV light protective layer, the light reflective sheet
4 and the light reflector obtained above were evaluated by
the same procedure as in Example 1, and the results of the
evaluation are shown in Table 1. |
Example 5
The same procedure as in Example 1 was repeated

except that a propylene-ethylene copolymer having a densi-

ty of 0.9 g/cm3 and an MI of 1.5 g/10 min (made by Mitsui



so that light nmight hit on the UV light protective layer, and the |ight
reflective sheet on which a |light | eakage preventing auxiliary |ayer is

| am nated is arranged so that the light mght hit on the porous resin
sheet. The lum nance is represented by a relative value on the assunption
that a lum nance is 100 which can be-nggs= ured under conditions that a
whi te pol yethyl ene terephtha- |ate sheet (nade by Kinmbto Co., Ltd., trade
nane: REFWHI TE RW5C) having a thickness of 113 [err]mis used as a | anp
hol der portion and a white pol yethyl ene terephthalate (Toray Industries,
Inc., tradeTonatsu EhéMjichdsi njna.htrhdenvamesl MISSG];chekinafgead as t he
Ilght reflecting | ayer arranged under-the transparent |ight quide plate.
Measuri ng coafierredstolpght'ERS)r vas used ast RovelyeBefibez€8aM anp)
produced by - 46 - Toshi ba Lightech Co. Mdel : FC2EX/ 200T2F_Tube

di aneter: ~shsrahy ¢hbkeindng: A: POOBSREGHP; SRSt Nexty AnSIYALPRGe

bet veen sanfPECARE PRERELALcABRRFCLVclgagpspamLomical IndlsEry! 801
Ltd., trade name: SYMAC US-300) was applied onto one
. surface of the obtained porous resin sheet in the same
manner as in Exémple 2, followed by drying, to form a UV
light protective layer having a thickness of 20 um and a
"total light transmittance of-Sl%, thereby obtéining a
Yight reflective sheet 5 in which the UV light protective
layer was laminated. Next, the thus obtained light re-
flective sheet § was used to set up a light reflector in
the same ﬁanner as in Example'l. The porous resin sheet,
the UV light protective layer, the light reflective sheet
5 and the light reflector obtained above were evaluated by
the same procedure as in Example 1, and the results of the
- evaluation are shown in Table 13
Example 6
The same procedure as in Example 1 was repeated
except that calcium carbonate (made by Dowa Calfin Co.,
Ltd., trade name: SST-40) having an average particle
diameter of 1.1 um was used as a finely powde;y inorganic
filler in a weight ratio shown in Table 1 and calcium
stearate was replaced with castor oil (made by Ito Seiyu
Co., Ltd., trade name: Hishigata Special A) in an amount

of 7.5 parts by weight with respect to 100 parts by weight



nante neter. 100 mm (3) Measurenent of the total light transmttance (%
The total light transmttance is neasured by the use of a haze neter (nade
by Ni ppon Denshoku Co., Ltd., nodel: NDH 300A). For a protective |layer onto
whi ch an organi c solvent solution is applied and then dried, the measure-
ment is made on a filmobtained by apptying and drying the solution on a
metal plate under the sanme conditions. %4) Measurenent of the stiffness.
(mm) The stiffness is nmeasured in accordance with a proce- dure prescribed
in JIS-L1096 (a cantilever nethod). (5) Utraviolet irradiation test The

surface of @fpaotesihyethey€byobbeaiRbhqi 86forb@bt ré8iheshbde BRGEhgi S
irradiated at 80[err]C with ultravi-.olet |light at 400 MJ (negaJoul e) per

nmerr] by taethieknésanofil 15avua.et A PEIifdllino(niaetet &y (MEdE DL iae- Sei Ki
Sei sak- usho Co., Ltd., trade nanme: ATLAS-UVCON, nodel: ASTM G53;
ul travi ol eted ghradei samen B4Xp: thiclendys Q PRANEmM,Chotallt d.ightodatansH/A351,
mai n wave | ength: 351 nn;. - 47 - (6) Measurenent of the |ight :
refl ect ancemibfaneght 89%) | ¥as ahaminated | amta ve¥ndighti pyobeseivengt hs of
300 to 800 Pg}géeogegggrggrggcérg}rgﬁgﬁggégfhgi56rous resin sheet in
. the same manner as in Exampie 1 to obtain a light reflec-
tive sheet 6. Next, the thus obtained light reflective
sheet 6 was used to set up a light reflector in the same
manner as in Example 1. The porous resin sheet, the UV
light protective layer, the light reflective sheet 6 and
the light reflector obtained above were evaluated by the
same procedure as in Example 1, and the results of the
evaluation are shown in Table 1.
Example 7
The same procedure as in Example 1 was repeated
except that a high-density polyethylene having a dénsity
of 0.954 g/cm3 and an MI of 1.1lg/10 min (made by Mitsui
Petrochemical Industries, Ltd., trade name: HI-ZEX 3300F;
hereinafter referred to as "HDPE") was used as a polyole-
fin resin, thereby obtaining a porous resin sheet having a
thickness of 150 um. Next, a PMMA film (made by Mitsu-
bishi Rayon Co., Ltd., trade name: ACRYPLEN HBCO011l, thick-
ness: 17 um, total light transmittance: 95%) was laminat-
ed on one surface of the obtained porbus resin sheet in

the same manner as in Example 1 to form a light reflective

sheet 7. Next, the thus obtained light reflective sheet 7



| endt hs i*n accordance with Measurenment B of JIS-K7105 by the use of a
spectrophotoneter (made by Hitachi, Ltd., nodel: U 3400), and the total
reflectance of the |ight beanms having wave |engths of 450 to 550 nmis used
as a typical value. The light reflectance is represented by a rel ative

val ue on the assunption that a |ight regltect ance is 100 which is measured
S

under conditions that al um num oxide 1 sed as a standard reflective

plate. For the light reflectance on which a W light protective layer is
| am nat ed, the neasurenent is nmade by irradiating the UV |ight protective

layer with tigs liged tngbi Q.ﬁ]) té‘elidlwtréﬂé%d@rﬁ Ofe U RanndPlas

‘| eakage preventing auxiliary 1ayer 1s |'am nate e neasurenent 1s nade by

i rradi ating fheE:RHEMES T £SiThs ol tFed 116 dRdlY, €Ha UMERSME B~ of the
deterioration ratio (% of the light refl ectance For speci nens subj ect ed

and not subjteriteicre dldyer ulthaviijinl ddflastitiveshast Tased ihes itgibe
paragraph (5), light reflectances are neasured in accordance with the

procedur e destfilidysbr ohteinsal apamE Wée armlddteddertln damn priceos (%
of the total reflectances of |ight beans having wave | engths of 450 nm and
550 nm ar e tAW¢ @& dl Hxample 1, and the results of the evaluation

. are shown in Table 2.

Example 8

The same procedure as in Examplell was repeated
except that a low-density polyethylene having a density of
0.925 g/cm3 and an MI of 2 g/10 min (made by Mitsui Petro-
chemical Industries, Ltd., trade name: MIRASON F312;
hereinafter referred to as "LDPE") was used as a polyole-
fin resin, thereby obtaining a porous resin sheet having a
thickness of 100 um. Next, A PET film (made by Teijin
Limited, trade name: B4X, thickness: 25 um, total light
transmittance: 89%) was laminated as a UV light protective
layer on one surface of the obtained porous resin sheet in
the same manner as in Example 1 to form a light reflective
sheet 8. Next, the thus obtained light reflective sheet 8
was used to set up a light reflector in the same manner as
in Example 1. The porous resin sheet, the UV light pro-
tective layer, the light reflective sheet 8 and the light
reflector obtained above were evaluated by the same proce-
dure as in Example 1, and the results of the evaluation

are shown in Table 2.

Example 9



- 48 - Exanple 1 230 parts by weight of precipitated barium sul fate having
an average particle dianeter of 0.94 [err]m (rmade by Barite |Industry Co.,
Ltd., trade nanme: HD), 0.5 part by weight of an ultraviol et absorber (nade
by Adeca Argus Co., Ltd., trade nanme: MARK LA-36) and 3 parts by wei ght of
calciumstearate were mxed with 100_p§?t§ by wei ght of a linear

| ow-density pol yet hyl ene having a density of 0.92 g/cnB and a nelt index
(M) of 2 g/10 min (nade by Mtsui Petrochem cal Industries, Ltd., trade
nanme: ULTZEX 2021L; hereinafter referred to as "LLDPE") by the use of a

tum bling m Xxerat ghebbabRrari®m BoALARASHE R iNe¥hankbe fihusrohmalgeed
resin conposition was forned into pellets by the usé of a vented tw n-screw
extruder. Thegs®opayl Ehdusereesy! rA6.andraver ndmd : at.uf30ARr E-C0DY the use of -
an extruder equipped with a T-die to obtain an unstretched sheet .-

Afterward, thécknesset Zhe@gmshaaitaiasl ightocbataaidnyi tstamtechedl 8&) awad ret ch
magni fication of 6.5 tinmes between a preheat- ing roll and a stretching

rol | heatedlemiggtedt 8sobt dight peakager preveshény huxiddgazyt hayemeon shown
in Table 1. The porosity and the |light reflectance of the obtained porous
resin sheet ther bagkapunteaei aft AcPasove- reAinorbackanhtpinedhdnresul ts of

t he eval uatijon aie hown Ln Table_1. Furthernore, a_ pol yethyl ene
terephthabap§aTH Fe'n&?-o tain a light reflective sheet” 9. "Next, a

light reflector was set up by the same procedure as in
Example 1 except that the thus obtained light reflective
sheet 9 was used as a light reflecting layer under a
transparent light gﬁide plate so that light might hit on
the porous resin sheet of the obtained light reflective
sheet 9 and a light reflective sheet 1 obtained in Example
1 was used as a lamp holder. The porous resin sheet, the
UV light protective layer, the light leakage prevenﬁing
auxiliary layer, the light reflective sheets 1 and 9 and
the light reflector obtained above were evaluated by the
same procedure as in Example 1! and the results of the
evaluation are shown in Table 2.

Example 10

A white PET film containing an inorganic filler (made
by Toray Industries, Inc., trade name: LUMILAR E-20,
thickness: 125 um, total light transmittance: 5.1%) was
laminated as a light leakage preventing auxiliary layer on
the back surface of a porous resin sheet obtained in
Example 1 to obtain a light reflective sheet 10. Next, a

light reflector was set up by the same procedure as in



ter 'refefred to as "PET") film (nmade by Diafoil Hoechst - 49 - Co.,
Ltd., trade name: DIAFO L H100C, thickness: 12 [err]m total light
transmttance: 90% was bonded and |l am nated asa UV |light protective |ayer
on the surface of this porous resin sheet by the use of an adhesive (nade
by Dai ni chi sei ka Kogyo Co., Ltd., tradggname: Seika Bond E- 295/ C-75N) to
obtain a light reflective sheet 1. The light reflectance, the stiffness and
the deterioration ratio of the light reflectance of this light reflective
sheet 1 were neasured in the above-nentioned manners, and the results are
shown i n TaBkampleTheembeptneHalki ght tabkeobituensleetightwaefusedise a | anp
hol der and a light reflecting |ayer under a transpar- ent |ight guide plate
of a back | sheetuddt was askilqasdacilyghal rdifdpcaynyolagerupndelri ght

refl ector having the sane structure as shown in Fig. 1. This |ight

refl ect or whsapsparentt édgbt ghadel pgrtensghthhkt laghthmight| hglt on
protective |ayer. The |um nance of the obtained |ight reflector was
measur ed i nthRePakBy&- KeALRofbEekaffictheapbtapnedediphs zpélepdiNei n Tabl e

1. Exanple 2 A porqus resin,sheet was obtained by the sane proce-
P sheeg 18 and a light reflective sheetyl obtainedpin Exam-

. Ple 1 was used as a lamp holder. The porous resin sheet,
the UV light protective layer, the light leakage prevent-
ing auxiliary layer; the light reflective sheets 1 and 10
and the light reflector obtained above were evaluated by
the same procedure as in Example 1, and the results of the
evaluation are shown .in Table 2.

Example 11

A white PET film containing an inorganic filler (made
by Toray Industries, Inc., trade name: LUMILAR E-20,
thickness: 50 um, totai light transmittance: 12.5%) was
laminated as a light leakage preventing auxiliary layer on
the back surface of a porous resin sheet obtained in
Example 1 to obtain a light reflective sheet 11. Next, a
light reflector was set ué by the same procedure as in
Example 1 except thaf the thus obtained light reflective
sheet 11 was used as a light reflecting layer under a
transparent light guide plate so that light might hit on
the porous resin sheet of the light reflective sheet 11
and a light reflective sheet 1 obtained in Example 1 was
used as a lamp holder. The porous resin sheet, the UV

light protective layer, the light leakage preventing



duré as i'n Exanple 1, and an acrylic coating material (made by Sanpou

Chem cal Laboratory Co., Ltd., trade nanme: SANBO RATE, solvent: ethyl
acetate, solution concentra- tion: 10 wt% was then applied onto the
surface of the obtained porous resin sheet, followed by drying at 100[err]C
- 50 - for 5 mnutes, to forma W |liggy protective |layer having a
thickness of 5 [err]mand a total light transmttance of 96% thereby
obtaining a light reflective sheet 2 in which the UV |ight protective |ayer
was | am nated. Next, the thus obtained |ight reflective sheet 2 was used to

set up a |ighkilebkrgcliayerrp) the sagRtBaREcRIviNsheatk!l @ hndTHe BAHOUS
resin sheet, the UV light protective layer, the light reflective sheet 2

and the |ighher diigbtt pefdbtaopedbthnedvwabovevabirat edabyatba ByTEhRr ocedure
as in Exanple 1, and the results of the evaluation are shown in Table 1.
Exanpl e 3 TAameapwopedurduae is Eralpheple andatheepestddsenfephet hat a

bl end rati o between LLDPE and barium sulfate was set to a weight ratio
shown in TaBvalwatigerasg shownaini Bgbkepdrous resin sheet. Next, a

pol ymet hyl net ha- crglate éhereinafter referred to as "PMVA") film (nade by
M t subi shi RayonCe@parative Exampleke: ACRYPLEN HBS001, |

The same procedure as in'Example 1 was repeated
except that a blend ratio between LLDPE and.barium sulfate
was set to a weight ratio shown ianable 3, thereby ob-
taining a porous resin sheet. Next, a PET film (made by
Diafoil Hoechst Co., Ltd., trade name: DIAFOIL H100C,
thickness: 12 um, total light transmittance:.QO%) was
laminated as a UV light protective layer on one surface of
the obtained porous resin sheet in the same manner as in
Example 1 to obtain a light reflective sheet 12. The thus
obtained light reflective sheet 12 was used to set up a
light reflector in the same ﬁanner as in Example 1. The
porous resin sheet, the UV light protective layer, the
light reflective sheet 12 and the light reflector obtained
above were evaluated by the same procedure as in Example
1. This light reflective sheet 12 had a low porosity and
a low light reflectance. In addition, the luminance of
the light reflector was also low. The results of the
evaluation are shown in Table 3.

Comparative Example 2

The same procedure as in Example 1 was repeated to

obtain a porous resin sheet. Next, a PMMA film (made by



thi tkness: 35 [err]m total light transnmttance: 94% was |aninated on one
surface of the obtained porous resin sheet in the sane nmanner as in Exanple
1 to obtain a light reflective sheet 3. The thus obtained light reflective
sheet 3 was used to set up a light reflector in the sane manner as in
Exanpl e 1. The porous resin sheet, theggV_light protective |ayer, the |ight
reflective sheet 3 and the |ight reflector obtained above were eval uated by
the sane procedure as in Exanple 1, and the results of the -51 -

eval uation are shown in Table 1. Exanple 4 The sane procedure as in Exanple
1 was repeaMetdsabdishti RhgbnaCpropytdne beadpohgier: AGRYRUGER HBgOOLy of 0.9
g/cnferr] and an M of 1.5 g/10 min (made by Mtsui Toatsu Chem cals, Inc.
trade nane: thNOBkRSISEO- 300; urmer diotwlt drighef erregrbniic ttencd'ePP'§7 ¥awased as a
pol yol efin resin, thereby obtaining a porous resin sheet having a thickness
of 150 [errlaminpied ag poPVedightcpuotagtiveelayer(andenbystofape Cf.
Ltd., trade name; BYLON-200) was applied onto one surface of the obtained
porous resi khgnhektainedheoxane raskBrsheetniExhhpl 8ape ManppeRedsShyndryi ng,

to forma UV light proteciive layer having a thickness of 40 [err]mand a
Examgye to o tasn ayfight reflective sheet 13. &he hus

. ébtained light reflective sheet 13 was used to set up a
"light reflector in the same manner as in Example 1. The
porous resin sheet, the UV light protective layer, the
light reflective sheet and the light reflector obtained
above were.evaluated by the same procedure as in Example
1. The light reflectance of the sheet and the luminance
of the light reflector was also low. The results of the

evaluation are shown in Table 3.

Comparative Example 3

A porous resin sheet haviné a thickness of 50 um was
obtained by the same procedure as in Example 1, and a
light reflective sheet 14 was obtained without laminating
any UV light protective layer on the surface of the resin
sheet. Next, the obtained light reflective'sheet.14 was
used to set up a light reflector in the same manner as in
Example 1. The porous reéin sheet, the light reflective
sheet and the light reflector were evaluated by the same
procedure as in Example 1 except that the surface of the
porous resin sheet of the light reflective sheet 14 was
directly irradiated with ultraviolet light. The results

of the evaluation are shown in Table 3.



totdl light transmittance of 90% thereby obtaining a light reflective
sheet 4 in which the UV |ight protective |ayer was | am nated. Next, the
thus obtained light re- flective sheet 4 was used to set up a |light
reflector in the same manner as in Exanple 1. The porous resin sheet, the
W light protective |ayer, the Iight_rgglgctive sheet 4 and the |ight

refl ector obtai ned above were eval uated by the sanme procedure as in Exanple
1, and the results of the evaluation are shown in Table 1. Exanple 5 The
sane procedure as in Exanple 1 was repeated except that a

propyl ene- et hyl egempapakyver ERample a8 densi- ty of 0.9 g/cnferr] and an M
of 1.5 g/10 min (made by Mtsul - 52 - Toatsu Chemcals, Inc., trade
name: MIS-G her ai cefunercialdyr adatibable” kRiteWBETUSheets (aadel byl ef i n
resin, thereby obtaining a porous resin sheet. Next, a silicone coating
mat eri al (nKdwobp Toagodéd.chtradel nemeasREFWEBATE RWASC,t ravdiftenPETSYNMAC
US-300) was applied onto one surface of the obtained porous resin sheet in
the sane mafheptavwhighpwasppbtained| bywdrsy dppingting PEIMEA1M$ | i ght
protective | ayer having a thickness of 20 [err]mand a total |ight
transmi tt an€enEpining EALFLB} 6BFRPRARE SN both the surfaces of”a PET

. film containing a polyolefin resin to form a film compris-

ing three layers, biaxially stretching the thus formed
film to obtain a stretched white PET film having a thick-
ness of 75 um, .and then applying a titanium oxide film
having a thickness of about 40 um on one surface of the
stretched white PET film) was regarded as a light reflec-
tive sheet 15. Next, this light reflective sheet 15 was .
used to set up a light reflector 'in the same manner as in
Example 1. For the light reflective sheet 15 and the
light reflector obtained above, evaluation was made in the
same manner as in Example 1. This light reflective sheet
16 had a low reflectance and thus a low luminance as well
as a low light resistance. The results of the evaluation
are shown in Table 3. The luminance, the light reflect-
ance and its deterioration ratio were the characteristics
of the surface of the PET film on which titanium oxide was
not applied. |

Example 12

A white PET film containing an inorganic filler (made
by Toray Industries, Inc., trade name: LUMILAR E-20,

thickness: 38 um, total light transmittance: 18.4%) was



light reflective sheet 5 in which the UV |ight protective |ayer was

| am nat ed. Next, the thus obtained light re- flective sheet 5 was used to
set up a light reflector in the sane manner as in Exanple 1. The porous
resin sheet, the UV |ight protective layer, the light reflective sheet 5
and the light reflector obtained above ggre evaluated by the sanme procedure
as in Exanple 1, and the results of the evaluation are shown in Table 1.
Exanpl e 6 The sanme procedure as in Exanple 1 was repeated except that

cal cium carbonate (made by Dowa Calfin Co., Ltd., trade nane: SST-40)

havi ng an avemdgmteat tdsclee Mightetleyaleigel  prdvasmit TRgvatutiskeichs Bayér by
powdery inorganic filler in a weight ratio shown in Table 1 and cal ci um

st ear at e wa® meHAreded irh slesitorofoid 1(idde fef lldat iSe \aheest |1 ldlk-, trade
name: Hi shigata Special A) in an anmount of 7.5 parts by weight with respect
to 100 partg“'dyl iightExamplesd topfohtadasian 1ighdy aef Isnthive raheetpokus
resin sheet having.a thickness of 150 [err]m A PET film (made by Teijin
Linmit- ed, t"r“ad’é“%éh@ W light poatectie [layenmwasslaminafiad 1 ihe
mttance: 89% was | am.nated as a Uv_Iigsht protective | ayer on _one surface
of the obtai® (fa&?r(ﬁ’%gn iBPTONSerSSin sheet and the light leakage

. preventing auxiliary layer was laminated on the back
surface of the porous resin sheet. Furthermore, a white
PET fiim containing an inorganic filler (made by Toray
Industries, Inc., trade name: LUMILAR E-20, thickness: 75
gm, total light transmittance: 9.8%) was laminated as the
light leakage preventing auxiliary layer on the porous
resin sheet of the light reflective sheet 1 obtained in
Example 1 to obtain a light reflective sheet 17 in which
the UV light protective layer was laminated on the surface
of the porous resin sheet and the light leakage preventing
auxiliary layer was laminated on the back surface of the
porous resin sheet. The characteristics of the selected "~
porous resin sheet, the light transmittances of light with
which the UV light protective layers of the obtained light
reflective sheets 16 and 17 were irradiated, thé deterio-
ration ratios of the light reflectances, and the stiff-
nesses of the light reflective sheets 16 and 17 were
measured, and the results are shown as follows.

Porous resin sheet:
LLDPE: 100 parts by weight, BaSO,: 230 parfs by

weight, stretch magnification: 6.5 times, thickness: 200



thessame‘manner as in Exanple 1 to obtain a light reflec- tive sheet 6.
Next, the thus obtained |ight reflective sheet 6 was used to set up a |ight
reflector in the same nanner as in Exanple 1. The porous resin sheet, the
W light protective |layer, the light reflective sheet 6 and the |ight

refl ector obtained above were eval uategiby the sane procedure as in Exanple
1, and the results of the evaluation are shown in Table 1. Exanple 7 The
same procedure as in Exanple 1 was repeated except that a high-density

pol yet hyl ene having a density of 0.954 g/cnferr] and an M of 1.1 g/10 mn
(made by M st pRafosiahemiast, |ndphet mefsledttahce s i¥idB¥hame: H - ZEX 3300F;
hereinafter referred to as "HDPE") was used as a pol yole- fin resin,

t her eby obt ai ni njighporefitective sheet hévi ng a thickness of 150 [err]m
Next, a PMVA film (made by Mtsu- bishi Rayon Co., Ltd. grade n :
ACRYPLEN HBCO11, UVhié@htnpsetecwiyer LpKere oPEF EidM: (ERAR H?Fﬁénig? 95%
was | am nat- ed on one surface of the Oth“Jh porous resin sheet in the

same manner 4% itPBanptaht AR ERNG St | ective sheet 7. Next, the
ﬁg?feg?gfiPﬁdtLgggéh%eaéﬁﬁéhgggigsgktan aﬁx?iiér%ﬁiayggq LRig&t pipp a 1ight
_film containing an inorganic filler (thickness: 38 um,
total light transmittance: 18.4%)

Light reflectance: 99.0%, stiffness: 138 mm, deterio-
ration ratio of the light reflectance: 1.8% (450 nm), 0.5%
(550 nm)

Light reflective sheet 17:

UV light protective layer: PET film (thickness: 12
um, total light transmittance: 90%)

Light leakage preventing auxiliary layer: white PET
film containing an inorganic filler (thickness: 75 um,
total light transmittance: 9.8%)

Light reflectance: 99.3%, stiffness: 185 mm

Next, a light reflector was set up by the same proce-
dure as in Example 1 except that the thus obtained light
reflective sheef 16 was used as a lamp holder of a back
light unit in a liquid crystal display and the obtained
light reflective sheet 17 was used as a light reflecting
layer under a transparent light guide plate in the liquid
crystal display. In this light reflector, incidentally,
the light reflective sheets 16 and 17 were installed so

that the light might hit on each UV light protective



in Exanple 1. The porous resin sheet, the U/ light pro- tective |layer, the
light reflective sheet 7 and the |ight reflector obtained above were

eval uated by the sane proce- dure as in Exanple 1, and the results of the
eval uation are shown in Table 2. Exanple 8 The same procedure as in Exanple
1 was repeated except that a | ow densi gy pol yet hyl ene having a density of
0.925 g/cnferr] and an M of 2 g/10 mn (nmade by Mtsui Petro- chem ca

| ndustries, Ltd., trade nane: M RASON F312; hereinafter referred to as
"LDPE") was used as a polyole- fin resin, thereby obtaining a porous resin
sheet havi ndagerhi cRhesdunfind@be ofr the ohNéamtined PEGhti mefleederbwabei | in
Limted, trade nanme: B4X, thickness: 25 [err]m total |light transm ttance:
89% was | amppgusedasanduyt| wght 1@bet ective | ayer on. one surface of the
obt ai ned porous resin sheet in the sanme manner as in Exanple 1 to forma
light reflective sheet 8. Next, the thus obtained light reflective sheet 8
was used to set up a light reflector in the same manner as in Exanple 1.
The porous resin sheet, the UV light pro- tective |ayer, the |ight
reflective sheet 8 and the |ight reflector obtained above were eval uated by
the sane proce- dure as in Exanple 1, and the results of the evaluation are
shown in Table 2. Exanple 9



- 55 - A'white PET filmcontaining an inorganic filler (nmade by Toray

I ndustries, Inc., trade nane: LUM LAR E-20, thickness: 75 [err]m total
light transmittance: 9.8% was |lanm nated as a |ight |eakage preventing
auxiliary layer on the back surface of a porous resin sheet obtained in
Exanple 1 to obtain a light reflective6sheet 9. Next, a light reflector was
set up by the sane procedure as in Exanple 1 except that the thus obtained
light reflective sheet 9 was used as a |light reflecting |ayer under a
transparent light guide plate so that light mght hit on the porous resin
sheet of the obtained |light reflecti-ve sheet 9 and a |ight reflective sheet
1 obtained in Exanple 1 was used as a |l anp hol der. The porous resin sheet,
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t he "back "surface of a porous resin sheet obtained in Exanple 1 to obtain a
light reflective sheet 10. Next, a light reflector was set up by the sane
procedure as in - 56 - Exanple 1 except that the thus obtained |ight
reflective sheet 10 was used as a light reflecting | ayer under a
transparent |ight guide plate so that-ldgght mght hit on the porous resin
sheet of the obtained |ight reflective sheet 10 and a light reflective
sheet 1 obtained in Exam ple 1 was used as a | anp hol der. The porous resin
sheet, the UV light protective layer, the light | eakage prevent- ing
auxiliary layer, the light reflective sheets 1 and 10 and the |ight
refl ector obtai ned above were eval uated by the sanme procedure as in Exanple
1, and the results of the evaluation are shown in Table 2. Exanple 11 A
white PET filmcontaining an inorganic filler (rmade by Toray Industries,
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Exarfpl e I except that the thus obtained light reflective sheet 11 was used
as a light reflecting |ayer under a transparent |ight guide plate so that
light mght hit on the porous resin sheet of the light reflective sheet 11
and a light reflective sheet 1 obtained in Exanple 1 was used as a | anp

hol der. The porous resin sheet, the UVgki ght protective |layer, the |ight

| eakage preventing - 57 - auxiliary layer, the light reflective sheets 1
and 11 and the light reflector obtained above were eval uated by the sane
procedure as in Exanple 1, and the results of the evaluation are shown in
Tabl e 2. Conparative Exanple 1 The sane procedure as in Exanple 1 was
repeat ed except that a blend ratio between LLDPE and barium sul fate was set
to a weight ratio shown in Table 3, thereby ob- taining a porous resin
sheet. Next, a PET film (nade by Diafoil Hoechst Co., Ltd., trade nane:

DI AFO L H100C, thickness: 12 [err]m total light transmttance: 90% was

| am nated as a WV |ight protective |ayer on one surface of the obtained

porous resin sheel 1fn [t He [sdne ml;anner as ‘L,I[: Exqoalie L t DDT N 4@ 170 t
reflective shpete184 .The tlmis, [abt ai pep | {dhe |meMect|i vel sheels1d jwagqaysed
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light refdector in the same manner as in Exanple 1. The porous resin sheet,
the UV light protective layer, the light reflective_sheet 12 and the Iight
refl ector obtained above were eval uated by the sanme procedure as in Exanp

1. This light reflective sheet 12 had a | ow porosity ,ﬂﬂ'ﬂ[m, ,
reflectance. In addition, the |um nance of the |ight mwmﬂ"

| ow. The results of the evaluatlon are 8hown in Tabl e 3. Cbnparat ve'
Exanpl e 2 The ﬁane procedure as in Exanple 1 was repeated to obtain a
porous resin _sheet. Next film (made by - 58 - Mtsubishi Rayon
Co., Ltd., P&Gélﬁaﬁﬁd‘ﬁﬁﬁkﬂL N HBCOO1, thickness: 120 [err]m total I?ght
transnlttance. 7@@ was lamnated as a UV light protective |ayer on one

surface of the oljtai ned |N0fQUS @RI i3APeinddt WIRHAEMEINRs 36 1N Exanpl e

1 to obtain a light ré IVé's eet 1 e thus obtained light reflective

sheet 13 Wa%h‘f%%% RS diet ldria ﬁﬁfdt%iﬁrvé N dyd A iEREE oSt N
Exanple 1 € porous resin sheet, W |light protective layer, the |ight

reflective shagl i Hidddiof aa‘ﬂee% outbtraigier sHuwts; vitiee powmumt ed by

the sane procedure as in Exanple 1 |l ight reflectance of the sheet and
the | um nang@sin sheet comprising a polyolefin resin and 100 to 300

. parts by weight of a finely powdery lnorganlc filler w1th
respect to 100 parts by weight of a polyolefin resin; the
porous resin sheet being stretched af an area stretch
magnification of 1.5 to 20 times; the light reflectance of

" the porous resin sheet at a wave length of 550 nm being
95% or more; the stiffness of the light reflective sheet

being at least 50 mm.

2. The light reflective sheet according to Claim 1
wherein the protective layer is a UV light protective
layer which increases the stiffness of the light reflec-
tive sheet up to S50 to 150 mm and which has a function as
the UV light protective layer; the total light transmit-
tance of the UV light protective layer is 80% or more; the
total reflectance of a light beam having a wave length of
550 nm irradiated on the surface of the UV light protec-
tive layer of the light reflective sheet is 95% or more;
and after the surface of the UV light protective layer of
the light reflective sheet has been irradiated with an
ultraviolet light of 400 MJ/m? at 80°C, deterioration

ratios of the total reflectances of light beams having



of the li-ght reflector was also low The results of the evaluation are
shown in Table 3. Conparative Exanple 3 A porous resin sheet having a

t hi ckness of 50 [err]m was obtained by the same procedureas m Exanpte1,

and a light reflective sheet 14 was obtai ned without | ggi \

light protective layer on the surface of the resin Shemlmwﬂ:“!j Ial““l -
obtained light reflective sheet 14 was 8dsed to set up a*lrghtrr ector in
the sane manner as in Exanple 1. The porous resin sheet, the |ight :

flecti heet d,.the Li fl ect . t
o1 ocedur & a¥eVR HORRRTE PEIeBor AR ERE G AR Ang: (Rt seRIe TS, (poey

of the ligh I i h 1 S q@iprectly irradiated with ultraviol et
light. The %gég%tgg%fﬁgﬁé g%%ﬁu§ |onlg?é shown in Table 3. - 59 -

Conparative Exanple 4 A commercially available white PET sheet (nade by

Kinmoto Co., Ltd. 3, traggenaqghtREC\WLEE iRE7 3heet wWocbeding theeladhi ah was
obtained by first .lamnating PET filnms containing cal cium carbonate on both

the surfacegh@beadnPEhefl proteertiiveniagex Al wolldght leakageo preventinig m

conpris- ing three layers, biaxially stretching the thus formnmed
auxiliary layer which increases the stiffness of the light

. reflective sheet comprising a porous resin sheet and the

light leakage preventing auxiliary layer laminated only on
the back surface of the porous resin sheet up to at least
100 mm and which has a light leakage preventing function;
the total light transmittance of the light leakage pre-
venting auxiliary layer is less than 20%; and the total
reflectance of a light beam having a wave length of 550 nm

irradiated on the surface of the porous resin sheet of the

light reflective sheét is 95% or more.

4. The light reflective sheet according fo Claim 1
which is a laminate comprising the porous resin sheet and
the protective layers laminated on both the surfaces of
the porous resin sheet; the protective layer on the sur-
face of the porous resin sheet is a UV light protective
layer having a function as the UV light protective layer
and a total light transmittance of 80% or more; the pro-
tective layer on the back surface of the porous resin
sﬁeet is a light leakage pre#enting auxiliary layer having
a light leakage preventing function; the total reflectance ‘

of a light beam having a wave length of 550 nm irradiated



filmto obtain a stretched white PET film having a thick- ness of 75
[err]m and then applying a titanium oxide film havi-ng a thickness of about
40 [err] mon one surface of the stretched white PET

l-ight reflec- tive sheet 15. Next, this [|i gh;[ refl ecﬂl“mwm"mﬂﬂmmr

as a
used

to set up a light reflector in the sanmg_manner as in Exafpl & 1" For *t he
light reflective sheet 15 and the |igh 8rafl ector obtained above,
eval uation was made in the sane manner as in Exanple 1. This |ight

flect 16 _h I f d, thus |
as aefo'wvf.%hfﬁiees?% é%%% oﬁ“%ﬂe LT HEF Precechind S B RRER [ ool
3. The | to i-
the char act S aiats Er 988 of MOEE) oRHEE OHE HhPeBEL BEPLRL BF LAbhE The
was not apphi&tecEXfdP] £ydr &Wéqﬁﬁfnéténﬁ&g%@éﬂ'ﬂﬂra&aﬂe&g@ﬂtﬁ filler
(made by Toray Industries, Inc., trade nanme: LUM LAR E-20, thickness:

[err]m tota dmfavicspérsnligm@c&f 460 4§ /mRsat 80° 6P théadebetesras a
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| i ght | eakage preventing auxiliary |ayer on a porous resin sheet of a |ight
reflective simetrdtids dfitiesl totdXanef bedtdncabtaf nl bght ghvamef | ecti ve

sheet 16

having wave lengths of 450 nm and 550 nm in the light
reflective sheet are both less than 10%; and the stiffness

of the light reflective sheet is at least 50 mm.

5. The light reflective sheet according to Claim 1
wherein the polyolefin resin is at least one resin select-
ed from the group consisting of high-density polyethyl-
enes, low-density polyethylenes, polypropylenes,
ethylene-a-olefin copolymers and ethylene-propylene

copolymers.

6. The light reflective sheet according to Claim 1
wherein the finely powdery inorganic filler is at least
one filler selected from the group consisting of barium
sulfate, calcium carbonate, titanium oxide, magnesium

carbonate, alumina, magnesium hydroxide and zinc oxide.

7. The light reflective sheet according to Claim 1
wherein the porous resin sheet'contains, as another addi-
tive, 0.01 to S5 parts by weight of an ultraviolet absorber
with respect to 100 parts by weight of the polyolefin

resin.



in which<a UV |ight protective | ayer was | am nat ed.
porous resin sheet and the |light |eakage preventlng
| am nated on the back surface of the porous resin sd J@r“l‘ m
white PET filmcontaining an inorganic filler (nade tfles
Inc., trade nanme: LUM LAR E-20, thickness: 75 [err]m total |ight

transnittance: 9.8% was |am nated as tie Tight | eakage preventing
auxiliary layer on the porous resin sheet of the light reflective sheet 1

obtained in Ex bt t. ref 7, he W
i ghlt prolt ecti \allgrq ayer'hWagL {gneac'}—_ "reeéhsur \a/fF(@:ce&;c])Ifede rfé t%%%‘%i rc215|t ne
sheet and 1t e d 1 éheeagcg&rﬁﬁy%g]ea% Pt S ved AY Yndd Lanipags on the

back surfacé 6 e por esin aracteristics of the selected
porous resin. tof t4in 14 ed rAsM ttances of light with which the W
|'i ght protecti Iayers of the obtalned light reflective sheets 16 and 17

were irradiated, the deterio- ration ratios-of the |ight reflectances, and

the stiff- nesseg of thfe liigHt neffRdtive draits ddcoarding e ral sy ed,
and the results are shown as follows. Porous resin sheet: LLDPE: 100 parts

by wei ght, Be@fedm ]the’Z%Mﬂ&é))oﬂ\m@tpomuatmmgshéetcats am tthe
times, thickness: 200
. range of from 50 to 500 um.

10. The light reflective sheet according to Claim 2
or 4 wherein the protective layer having a function of
protecting the porous resin sheet from UV is a #esin film
having a thickness of 1 to 100 um selected from the group
consisting of a polyester resin film, a polyacrylic resin

film and a silicone resin film.

11. The light reflective sheet according to Claim 3
or 4 wherein the protective layer having a light leakage
preventing function is a resin film having a thickness of
30 to 150 um which comprises a resin selected from the
group consisting of a polyester resin, a polyacrylic resin
and a silicone resin containing 5 to 70% by weight of an

inorganic filler.

12. The light reflective sheet according to Claim 11
wherein the inorganic filler is at least one filler se-
lected from the group consisting of barium sulfate, calci-
um carbonate, titanium oxide, magnesium carbonate, alumi-

na, magnesium hydroxide and zinc oxide.



- 6Y - [érr]m porosity: 45% light reflectance: 98.8% Light reflective
sheet 16: WV light protective layer: PET film (thi : ot al
light transmttance: 90% Light |eakage preventing iy | ~_white
PET filmcontaining an inorganic filler (thickness: mmiﬁmnﬂﬂmﬂ | i ght
transmttance: 18.49% Light reflectance; 99.0% stif®ness. raeterio-
ration ratio of the Iight reflectancéf?ﬂiﬁ%(450 nm, 0.5% (550 nm Light

reflective sheet 17: UV light protective layer: PET film (thickness: 12
[err]m total light transmttance: 90% Light | eakage preventing auxiliary

| ayer: white PET {4 | mgghtad 5 | ar.gan j | | o [ errjm
total |ight ftransln% 'ttance:%Q@&%lﬁlﬁv%age}%%!néﬁ%@%gk‘{slfisﬁ%g%éé: 185
mm Next, a ld@iti1digld ect®yy MRS’ WarPbhd MR Y QG hﬁjl:kf&ffé%ﬂdﬂré;xanm €
1 except that the thus obtained light reflective sheet 16 was used as a

| anp hol der shieer HEK d iddiiddidelidtted IfHdn tHe) Yrdhupicat sk ity tde
obtained light reflective sheet 17 was used as a light.reflecting |ayer
under a trabespd dritght ghtitguicke Jdlqiied icryistall iddsipd agisy,stidlgtisspl ay. In
this light reflector, incidentally, the light reflective sheets 16 and 17
wer e i nst al kepydmg machines, projector system displays, facsimiles

. and electronic blackboards.

14. The light reflective sheet according to any one
of Claims 1, 2, 4, 5, 6, 7, 8 and 10 which can be used as
a light reflective sheet for a lamp holder constituting a

back light unit of a liquid crystal display.

15. The light reflective sheet according to any one
of Claims 1, 3, 4, 5, 6, 7, 8, 9, 10, 11 and 12 which can
be used as a light reflecting layer under a transparent
light guide plate constituting a back light unit of a

liquid crystal display.

16. A light reflector which comprises a transparent
light guide plate 4, a light reflecting layer under the
transparent light guide plate 3 placed on one surface of
the transparent light guide plate 4, a light diffusion
sheet 5 placed on the other surface of the transparent
light guide plate 4, a lens sheet 6 placed on the surface
of the light diffusion sheet 5, a light source 1 installed
on at least one side of a laminate of these members 3, 4,

5 and 6, and a curved lamp holder 2 for covering the light



that-the-ight mght hit on each UV Iight protective - 62 - layer. The

| um nance of the obtained |ight reflector was neasuLedr_and-+%—ﬂas—125-
- 63 - [err] w ) m to n

o e e T o et MU o -
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source 1,

the light reflective sheet described in any one of
Claims-l, 2, 4, 5, 6, 7, 8, 9 and 10 beiné used as the
lamp holdér 2; and/or the light reflective sheet described
in any one of Claims 1, 3, 4, 5, 6, 7, 8, 9, 10, 11 and 12
being used as the light reflecting layer 3 under the

transparent light guide plate.



WHAT +S—CEAHVED+S—t—A light reflective sheet which conprlses a_porous
resin qﬂggﬁeeg{th@enmer;m@@tlve | ayer | am nated on at | east one H fs’iﬁ?r Ahs BEEN

porous r e porous resin sheet conprising a polydl |ﬁgmﬁssn
i [ IIENLN
respect

y weight of a finely powdery inorganicfillerw-ith

y weight of a polyolefin resin; the porous resin
sheet being stretched at an area stret ﬁagnification of 1.5 to 20 tines;
the Iight reflectance of the porous resin sheet at a wave Lengtg of 550 nm
being 95% or nore; the stif €m0 i ve sheet being:at
Ieas? 50 nm 2. The Ilghtaﬂgﬁﬁée%lég g b p&§§§§% gﬁg to Caim1l wherein
the protective layer is a UV light protective |ayer which increases the
stiffness of thealighht' pbEeEctiv¥eshbest i PhEPe5A1501638dMhaRe Whi ch has
a function as the | ight protective layer; the total light transmt-
tance of theompirisghtappoieasi ¥esinyShebt &R0 &' pPBLEctibe 188k
refl ectance of a |ight beam having a wave | ength of 550 nmirradi ated on
t he surfacelahindeed\ohighbtlpast eonet swuefaagesf othéhpotoabt résihective
sheet is 95%or nore; and after the surface of the UV |light protective
| ayer of teheeghtthefperouseresintshest beemprisesi atpdlyplefan neésiavi ol et
i ght of 400 Nﬂ/n$err] at 80[err]C, deterioration ratios of the total
refl ect ancean®fl00 gbp }HRAn@aresiby weight of a finely powdery inor-

ganic filler with respect to 100 parts by weight of a

polyolefin resin; the porous resin sheet is stretched at
an area stretch magnification of 1;5 to 20 times; the -
light reflectance of the porous resin sheet at a wave
length of 550‘nm is 95% or more; and the stiffness of the
light reflective sheet is at least 50 mm. A light reflec-
tor. using the light reflective sheet is also disclosed.
Preferably, the protective layer has a function as a UV
light protective layer and/or a light leakage preventing
auxiliary layer.

The light reflective sheet is excellent in light
resistant to ultraviolet light and the like, structure
holding properties and light reflectivity, and so it is
useful as a light reflective sheet for back light ﬁnits of
liquid crystal displays of word processors, personal
computers, televisions and the like as well as lights,
copying machines, projector system displays, facsimiles,
electronic blackboards and the like.

The light reflector obtained by using the light

reflective sheet of the present invention in a lamp holder




-- 67 - wave-tengths—of—450—mrand 550 nmin the light reflecty _ e
both | ess. t-RaN olQ%.sBeen Repld@d | i ght reflective sheet accordi ngTHIS sHeaT pug BEEN\I

wherei n the pg r is alight |eakage preventing afixili8rgatayer
B mﬂm”t Hss of the light reflective sheet C ~ei-Ag-a——. ]

whi ch increas

porous resin l'ight | eakag7e preventing auxiliary |ayer

| am nated only on the back surface of‘tr'?e'porous resin sheet up to at | east
100 mm and which has a light | eakage preventing function; the total I|ight
transmttance of the |ight | eakage pre- venting auxiliary layer is |ess
than 20% a t e of a_li.ght .beam havi ng a.wave | ength of
550 nmii rragig,zﬁtg' no%tf?ﬁé{esfyfﬁgégqﬁtt ﬁlél 1"o ghst %egilrgu eé‘%ygft\ghe | i ght
reflective ghgeh avS afd/e?d i 4 ghty srefl ect.ive t cor di ng
to daiml V\Ei ?haéé aa?]@ni rlllat %%cgngﬁag}%gljte’ﬁ% &5‘92’&5%&9#5)2%3% C%_(rilld t he
protective Leygisel aWeNaiQhtomoRe! BrraRtIVENFC Ehall al RONRANRYSHASI N Sheet;
the protective |layer on the sur- face of the porous resin sheet 1s a W

l'i ght prot ebatkelligyer ubdti, ngharbbicliten 1amindactVchingbe Rupiostdd.e | ayer
and a total light transmttance of 80% or nore; the pro- tective |ayer on
t he back surface of the porous resin sheet is a |ight | eakage preventing
auxiliary |l ayer having



a light | eakage preventing function; the total reflectance off raisld-tet HRSBREN
havi ng a wave | ength of 550 nmirradi at ed - 68 - on the syrfacremAckbe
uw Ilght protecti the lamnate is 95% or nore; af

an uItravr“hxb%lteeI MI/nm2 at 80[err]C, the deteriora- tion ratios

of the Ilght rotectlve Iayer of the lam nate has been irradiated with
of the tot \t H of light beans having wave | engths of 450 nm and
550 nmin t ctive sheet are both less than 10% and the

stiffness of the light reflective sheet is at |east 50 nm 5. The |i ght
reflective sheet according fo Claim1l1 wherein the polyolefin resin is at

| east one resin select- ed fromthe oup nsisting of high-density

pol yet hyl - enes, |owdensity poIyetgﬁgefeizgpd!ypropylenes,
ethylene-[err]-olefin copolynmers antl etfyl ropyl ene copol yners. 6.

The light reflective sheet according to Claim1 wherein the finely powdery
inorganic filler i Ieastrane flller Qe.l_.er‘f-- ) p consisting
of barium sulfate, FROR T T Fow—rY idm car bonat e,




whel ein the porous resin sheet contains, as another addi- tiwve—6-0+tu 571

parts by weight of an ultraviolet absorber with respect to} &@PLAGENMEND HEC_"’:

wei ght of the polyolefin resin. - 69 - 8. The |ight r¢f ve sheet | :

according to Claim1 wherein the porosity of the porous regijn 3@eMAYi 8%n ;!
t :
[

the range of from40 to 70% 9. The light reflective shed
Claim1l wherein the thickness of the porous resin sheet isli TR 40
from50 to 500 [err]m 10. The light reflgctive sheet accoride=hg & CL a2
or 4 wherein the protective |ayer having—a—function of protecting the
porous resin sheet fromUV is a resin filmhaving a thickness of 1 to 100
[err]m sel ected fromthe group consi gée NG Ofma ROl yester resin film a

pol yacrylic resin filmand a siIiconEreKirQljv 11. The light reflective
sheet according to Caim3 or 4 wherein The™prootective |ayer having a |ight
| eakage preventing function is a resin filmhaving a thickness of 30 to 150
[err] mwhich conprise®a resi e he eRs-st§ng of a

pol yester resin, a poly | &0 tgi ning 5to
70% by wei ght of an

aV¥a aVa’ o o) a)
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inorganic filler. 12. The light reflective sheet accordin 'é’ﬁhﬂérr—.er'
erein the inorganic filler is at least one filler se- |
group consisting of bariumsulfate, calci- um carbonate, b
magnesi um car bonate, alum - na, magnesi um hydroxi de and zi 70
- 13. The light reflective sheet according to any one of __l_w 12--- o
whi ch can be used as a light reflective sheet for a devicg selected from.
the group consisting of back light units of liquid crystal -dr*spT"ay'"s
| i ghts, copyi W proj ector system displays, facsimles and
el ectronic bl «>14. The light reflective sheet according to any one
of Clainms 1, 2, 4, 5, 6, 7, 8and10\/\/nichcanbeuseda'salight :
reflective sheet for a | anp hol der constituting a back |ight unit of a
l'iquid crystal I@TRE T3¢ : r &N ETSRES m@ﬁny one
of Cains 1, ] T3 1 0
light refl ectr ng I ayer under a transparent | i ght gui de pI ate const ituting a
back light unit of a liquid crystal display. 16. A light reflector which
conpri ses a transpar enA light reflective sheet is here disclosed which comprises a porous

resin sheet and a protective layer laminated on at least one surface of the
porous resin sheet; the porous resin sheet comprises a polyolefin resin and
100 to 300 parts by weight of a finely powdery inorganic filler with respect
to 100 parts by weight of a polyolefin resin; the porous resin sheet is stretched
at an area stretch magnification of 1.5 to 20 times; the light reflectance of the
porous resin sheet at a wave length of 550 nm is 95% or more; and the
stiffness of the light reflective sheet is at least 50 mm. A light reflector using
the light reflective sheet is also disclosed.\Pféferably, the protectivé layer has
a function as a UV light protective layer and/or a light leakage preventing

auxiliary layer.

Figure 1

Ta
.
. 4N



_ Iﬂght guide plate 4, a light reflecting-layer under the tff | -
”ggiQe plate 3 placed on one surface of the transparent Ii E NTsHﬁﬁk%,
a~l'ight diffusion sheet 5 placed on the other surface of it hegt t
light guide plate 4, a lens sheet 6 placed on the surfac fztzmgaw :
diffusion sheet 5, a light source 1 insfaH ed on at |east] dneRSTUL &PFA ¢ -
| aninate of these menbers 3, 4, 5 and 6, and a curved | anp 36 Pfosiér/ :

- covering the |IPht source 1, the Iight refl ective, sheet- des¢lIDed ,h any

. one of O ai akly £ondugtiyge,7ang fgry Bl§orﬁéﬁﬁg'u§8815%lfh8|%gﬁ§3%ﬁ er

1 2; and/or the light reflective sheet described in any o f i 1, 3,

2 567 ey Taakdae St ent o If \gohetatas PHATE bt SrerPERSy | aver 3
under the t%ﬂ¥¥5H€”¥r$ﬁth19&hgeSBL%ES-and a luminous efficacy dete-

riorates inconveniently.

Japanese Patent Application Laid-open No. 239540/1992
has disclosed a porous film obtained by stretching a
polyester film containing 2 to 25% by weight of a polyole-~
fin, and a white polyester film obtained by laminatinq the
porous film and a porous film formed by_stretching a
polyester film containing 5 to 25% by weight of inorganic
particles. In examples of this publication, as a prefera-
ble embodiment of the white polyester film, a white porous
film having a thickness of 188 um is described in which a
polyethYlene terephthalate is used as a basic resin.
However, because the basic resin is a polyester such as
the polyethylene terephthalate, this porous film has a
large stiffness, which leads to some problems. For exam-
pie, when the above-mentioned porous film is used as the
lamp holder.or the like 6f the liquid crystal display, a
gap arises between the light source and the white sheet,
so that light leaks and the quantity of the light which is
transmitted to the liquid crystal display portion and the
like decreases inconveniently. Alternatively, when it is
used as the light reflective sheet under the transparent
light guide plate, the reflection of light by the inorgan-

ic particles is extremely limited, so that the high light
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than a Vicat softening point of the'resih (a value meas-
ured in accordance with a procedure prescribed in JIS K-
6760).

Furthermore, a stretch magnification has an influence
on the porosity of the sfretched sheet, as in the case of
the amount of the above-mentioned finely powdery inorganic
filler to be added. If the stretch magnification is low,
the porosity of the stretched sheet decreases, and if it
is high, the porosity increases. However, if the stretch
magnification is too high, the sheet is unpreferably cut
during the stretching on occasion. Ffom these viewpoints,
the stretch magnification is preferébly in the range of
from 1.5 to 20 times, more preferably from 2 to 15 times
in terms of an area magnification. Concretely, in the
case of the monoaxial stretching, the stretch magnifica-
tion is preferably in the range from 1.5 to 8 times, more
preferably 2 to 7.5 times. 1In the case of the biaxial
stretching, the stretch magnification is preferably in the
range of 1.5 to 7 times in one direction and in the range
of from 1.1 to 3 times in a direction at right angles
thereto. More preferably, the stretch magnification is in.
the range of 2 to 6.5 times in one direction and in the
range of from 1.1 to 2.5 times in a direction at right
angles thereto. |

Prior to the étretching, an embossing treatment may

be applied to the surface of the unstretched film by the

——
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adhesive or a fusing method using a hot pressing tech-
nique. In the case of the adhesive method, a transparent
colorless adhesive having a high iight resistance can be
preferably used. In order to heighten adhesive strength,
it is preferable to apply a corona discharge treatment
onto the surface of the porous resin sheet and/or thermo-
plastic resin film.

In the case that the solution in which the resin is
dissolved in an organic solvent is applied onto the porous
resin sheet, a solution in which the above-mentioned resin
is dissolved can be used. A solution concentration is
préferably in the range of from about 5 to 50% by weight,
more preferably frbm 5 to 35% by weight, in consideration
of coating properties.

Examples of the organic solvent include aromatic
solvents such as benzol, toluol, xylol, solvent naphtha and
high solvent naphtha, alcoholic solvents such as methanol,
ethanol, butyl alcohol and amyl alcohol, ester solvents
such as methyl agetate, ethyl acetaﬁe, butyl acetate, amyl
“acetate, octyl acetate, benzyl acetate and cyclohexyl
acetate( and ketone or ether solvents such as acetone,
methyl acetone, methyl ethyl ketone, cyclohexanone, glycol
methyl ether, glycol ethyl ether, glycol butyl ether and
dioxane.

No particular restriction is put on a method of the

solution application, and a known method can be used.



