DESCRI PTION Titl e of Invention: CURABLE RESIN COVPCSI TI ON AND CURED
PRODUCT THEREOF 5 Technical Field [0001] The present invention
relates to a curable resin conposition and a cured product thereof;
suitable for electric and electronic materials uses, particularly
optical 10sem conductor uses. BackgpsumgTinN [ 0002] Hitherto, as an
encapsul ating material for optical sem conductor elenents of LED 15
products and the |ike, epoxy resin conpositions have been adopted in
vi ew of Halestdavdigioneen performance and econom c efficiency.

Particularly, S oxy
rasi n’ conposl (TARABHER SR EOMAR RN ep LD R ShUSTT [AERs R
represent ati ves, which are excellent in balance of heat resistance,
transparqg%m%pgemacham cal strength. 20However, as a result of the
advancenent o hortenlng of em ssion mavelength of LED products (480
nmor |ess in PB®Iproducts mainly enmitting a blue light), it has been

poi nt ed out t hptle ﬁrb@nﬁﬁﬁ'@iﬂkﬁdﬂt I@Iawago H%hﬁble%mh t%oﬁgbﬁﬁ&ﬂaxm afted Fda&t P
SNor an

by the i nce

T ums naPesSetpe fers 'fﬁi%faem%fa Geragagsal & B%mewﬁﬁwé%ce

al i eyl i sermpoxducteesisers | ncl udi ng 3, 4- epoxycycl ohexyl nethyl- 2 5

3',4' -epoxycycl ohexyl carboxyl ate as a representative are excellent in
transparency as conpared with glycidyl ether-type epoxy resin
conposi t BeekgroundiAg an aromatic ring, aggressive investigation as LED
encapsulatingdgggarlals have been perfornmed (Patent Docunents 1 and
2). [0003] 30 ver, since brjghtness has been further helghtened
for illun nat iBitherioaasan esapsufptingynaieriad forgpgicalremigandugter slersenis of EBD

pr odust spRiadetyuadHgXe, %519 réHin OdnHARidAE Bhvd Mﬁ'aﬁ@ﬂe@ln h@@ dfibARpMhen
LED is Ibahte ?ven in e case .a reshn co gﬁ

al i cycl i RERSERDerfamiance g espuemis Ficiency: ¢ fpttisy % Qﬁd gsed
finally glycidgl ethele(gpaepd}dy&e:hEEbmpmimmtsSncﬂaﬁmgbﬁspbaﬁﬂ}ﬁ\, typOepdxdtiredins as

prob e gogapésgmam' BicR SR el Yl AU AR a3, (8 rgﬁgﬁq?n il

t he epoxinechasioabstrangir.e have been performed investigations in which
resijis to whi C}!va@ev%k Iaeéqsg%usdf%eeémn&ﬁ%%f éh%?tlexln)ﬁ% 3t ernlsst oﬁtv%efaﬁgﬂl%@

an Si -0 pond) has béen introduced, includ |nq one_resin
si | i coneLRBdAredusts @800 prdessrs Lipriopucts mamly smttipg 8 Sliecliahiy i as beca
used as p«ﬁﬁ@ﬂ%ut thiat thg eABHpetilhBhSmeRakER toldeLdtRit LBD chipbyo®s &ifflencd 6f

5i nt 1 oautedeat Sanprast gl R R FARE R L EDRR MR e e

stability i s Aamsgpendptsiret alityaliy epordy fesing hetuding3, drepaeydycliohexylmethyl-
ko %@Dﬁ%@%@f@ TRYMA 9Bl B Ry MR faREERal oY
al t houghcamptied with ig aiyé éthﬁrstﬁpnppwer@swomesmd@n having asf arpinatic ring,
phot o- st éésﬁr@rinvetslh tiroﬁ%'s DEDPER NG Ai g%ﬁé@ﬂs Bwehieah paisiniedgphdetie

generate romthe Dc ip. 10 Relate
Documents 1 an

[0003]
30 Moreover, since brightness has been further heightened for illumination, backlight

U

for TV sets, and the like in recent LED products and much heat generation has been
involved at the time when LED is lighted, even in the case of a resin composition using the
alicyclic epoxy resin, coloration has occurred on the LED chip and finally illuminance as
the LED products has decreased, so that a problem still remains even in view of durability
35  (Patent Document 3).
[0004]
Furthermore, because of the durability problem of the epoxy resins, there have

been performed investigations in which resins to which a siloxane skeleton (specifically a
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Pat ent Docunent [0005] Patent Docunent 1: JP-A-9-213997 15Patent
Docunent 2: Japanese Patent No. 3618238 Patent Docunent 3: WO

2005/ 100445 Patent Docunent 4: JP-A-2009-275206 Summary of the

I nvention 20 Problens to Be Sol ved by the Invention [0006] An

obj ect okkdibxen havigRhh SPO BorldPhi K¥¢h 4R rRiubY Blchidii @8liforeq8difk, silicone-
conpositi on.rfé%at affords a l?pg]ﬁked product excellent in | |g€t, )
col or at i §P% POXHES IS AR L CASITORISISIEVES Q1SS 2 RSy Egustordals
gas resi gpaaadocdimeMeBns for Sol ving the Probl ens [0007] As a
result of the extensive studies.in.considerati.on of .such real
cirounstances SEEALTTR RACHD Baeredims 2o Bhichafic Sfttols pIeo igsdeen
acconpl i siteducdreare moeastelola agNastdight thtxh ep@Qi msien butdhe stebifityeis nboydthe
foll ow ngs; i i on, IS :

or ganoporaisietdry An sk b5l HPARIne" ACLIRINGY Bso1Afl the problem,

I
or ganonelre has begn knegve 2 @?eﬂéﬂﬁ{y Qiy g rathata-stabibigerd Patentigyoumenti4 85a
phot o- st glwlev&eltHdd:h lihOMsidREcd B ahpidted BY SRR MR EHMo-EtAdilizé e
pol yhydri c. car boxylic %I gﬂggn n .?he fQhot 0:- St bllldééeh. (D) satisfy
Phe f ol | BRMTNGRS Seiehareivd by dieatang dblikn srapraiptinm g LG chi
or gar®mpol ysi | oxane having at |east a glycidyl group and/or an
epoxycyck%ﬁ%)&y group in a nol ecul e thereof; Pol yhydri c
carboxylicaci'd (B): one having at |east two carboxyl groups and
havi ng aRatght Pocuniest hydr ocar bon group as a nmai n skel eton; and
Phot o- st abi | i 2[9805 D): a compound represented by a structural fornula
(1: [Chem 1 >1i -0-1-0 X2(1) 5 wherein X1 and X2 are a
hydr ogenPaeatoamest kylP-4r%babP¥4ving 1 to 50 carbon atonms, an aral kyl

g(r) ou% bapa@ﬁmo@mpzzlﬁpmﬁz@yba@ﬁm@. F#ag23%y an a: k%/l grlourJ(gflvi ngdl to

carbop at ,.an_ al r r a structural formula , and at

| east on atS?toﬁcwatQQ&@gq(ﬁéW?gctural formula (2): 10[ Chem 2]
Patent Document 4: JP-A-2009-275206

Summary of the Invention
20  Problems to Be Solved by the Invention

[0006]

An object of the invention is to provide a novel curable resin composition that
affords a cured product excellent in light coloration resistance, thermal coloration
resistance and corrosive gas resistance.

25
Means for Solving the Problems

[0007]

As a result of the extensive studies in consideration of such real circumstances as
mentioned above, the present inventors have accomplished the invention. Namely, the

30 invention relates to the followings.

(1) A curable resin composition, comprising:

an organopolysiloxane (A);

a polyhydric carboxylic acid (B);

an organometallic salt and/or an organometallic complex (C); and

35 a photo-stabilizer (D), provided that the organopolysiloxane (A), the polyhydric
carboxylic acid (B) and the photo-stabilizer (D) satisfy the following requirements:

Organopolysiloxane (A): an organopolysiloxane having at least a glycidyl group
and/or an epoxycyclohexyl group in a melecule thereof;
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Y-N ( 2) wherein in forrmula (2), the structural fornula (2)
is bonded to the oxygen atomof the structural fornula (1) at the
sign *; and Y represents a hydrogen atom an al kyl group
having 1 to 50 carbon atonms, an aryl 15 group or an al koxy group.

(2) The cur abl polyRiri &mg)ﬁe hdi@ mﬁgngtﬁa?ﬁﬁ% Qﬁéaﬁ ﬂm? Bﬁb%@%ﬁmp& em ( 1)
u

conpris d of t

Vin the SRingeuALPhaFighvaIoS ?ngr%lpéﬁaa?%ﬁ Lﬁ’j‘ghaw ng 1 to 20
carbon at oms m&(t&)stam@elc(m)abb@np@mdrremmwHyi DinRturgebannleeth: i n the
above itﬁ ]or (2) wherein the organonetal lic salt and/or
the orga I|c lex (C) is a zinc salt of a phosphate ester or
phosphori c aC|d and/ a zinc conplex having the acid or ester as a

| i gand. ) The curable resin conposition as descri bed
in any one, of the aboiE items (1) 25to (3), wherein X1 and X2
in the str ore 8 both the structural formulae (2)
and ¥ n the Structural fornula )2|s(1 0Cl | H23. (5) The
curable resin t s
(D to (4 conmas At 2??%‘55%9‘3“‘3&9”@%‘3“95&“@?1*4?2? phf
curable & mSnalt%rﬁikakgqopﬁmylo@w,uas@w igroupriavingangikl geoupaying & el

(1) to E&bon atoms, an MREEEEBup bLa BhHiMDokBuRAD D axd hi Ieast6hélof ﬁ? akBXRis

conpound ,obt ai hed .b e t| ng a bifunctional to hexafunctiona
polyhydrﬂ@ %“'Bﬁgfﬁﬁgh 5 or nore carbon atons with a saturated

al i giat i fCleynel2)c aci d anhydride. 5(7) The curable resin conposition
as described i any one of the above itens (1) to (6), conprising: an
ant i oxi dant . (8) A cured product, which is obtained by curing
t he curabl e regi onposition as described in any one of the above
itens (1)XLgﬂé7). 1§ Eff,ects of the Invention [0008] Since the
curabl e resin\conpogition of the invention is excellent in corrosive
gas resistance rmal col oration resistance and |ight coloration
resi st ance, conposition is 15extrenely useful as particularly an
adhering materilal and an engapsul ating material for optical

sem conduct ors .( LED. pr.oduct to b i.n I| envi r onnent
o e O e ot ik shsttelifriag Lt S pendid e 4 Seea AR of
Car ryi ngth@strutthe! formmid (1pat BORACIhndhe fol | owing will describe the
curable resin Xepe'igpe%éﬁtg 'a%}dl%fgelll Qf%n{, g}{%ﬁ&i QIQ)UP having 1 to 50 carbon atoms, an aryl

15  group or an alkoxy group.

(2) The curable resin composition as described in the above item (1),
comprising:
a compound of the structural formula (1) in which Y in the structural formula (2) is
an alkoxy group having 1 to 20 carbon atoms.
20 (3) The curable resin composition as described in the above item (1) or (2),
wherein the organometallic salt and/or the organometallic complex (C) is a zinc
salt of a phosphate ester or phosphoric acid and/or a zinc complex having the acid or ester
as a ligand.
(4) The curable resin composition as described in any one of the above items (1)
25  to(3),
wherein X; and X in the structural formula (1) are both the structural formulae (2)
and Y in the structural formula (2) is -OCy,Hgs.
(5) The curable resin composition as described in any one of the above items (1)
to (4), comprising:
30 an acid anhydride.
(6) The curable resin composition as described in any one of the above items (1)
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The curable resin conposition of the invention conprises an

or ganopol ysi | oxane (A), a pol yhydric carboxylic acid (B), an
organonetallic salt and/or an organonetallic conplex (C and a
photo-stabilizer (D). 25The organopol ysiloxane (A) uses an

or ganopolt(_yﬁs )l oxane having a gI yci dyl gr oup and/ or an epoxycycl ohexyl
group in the ecul anopol ysi | opxane . is |
characteri zed W 1 eP{’]l fl A)”aFrFaBIPO@%(HB 5)@5% Oﬁﬁ@PW@mﬁg by &epsting a
gIhyCI d%/l bg?nm.tmnahdllﬁkafaﬂct&mab(ptﬂquld&b@kwhgmegﬂigdﬂ dghhb& dailfﬂoerQiliﬂrﬁs with a

t her eof, t is obtained by a sol-gel reaction
usi ng as S%ugg%hﬁ 3% %W:Plg %‘gtaf&écf arez?xysi | ane having a glycidyl group
or amb epoxycycﬂ7¢h§mICUQbeSln compositi@pecddscilzld iy any hee ef thaypbdne items (1)
menti one ne-type organopol ysil oxanes having a

t hr ee-di g%@r oﬁgﬂﬁg{%pr eading reticular structure, described in
JP- A- 2004- 256609Antigpidanty004- 346144, W2004/ 072150, JP- A- 2006- 8747,
WD2006/ 003990, s;PAec@&pgmda&zlaﬁ&h iYORERZA b3 thd B/ R004n LHAGkition
JP- A- 2004- 593%3 W200 ﬁ 0445, JP-A: 35&808 174640, and the

In the i AVERETBH inaRy oae plithe gV Lempil) icularly limted but

si nced a sil oxane conpound having a si rrpl e t hree-di nensi onal reti cul ar
structur%,r«fegt ?ﬁlqu‘;g Kol Structure t hat reduces the hardness is
desired ROt Re oy ent I'on, a block structural body having a chain
silicone segndff0&8ind t he af or ement i oned si | sesqui oxane structure in
one nol ecul e | L r

bl ock-type, si |%§%EE%%UH ?Bﬁjg&{l&g Kt}lg#ﬁkﬁ%}%ﬁg efiéeﬁeg{lgﬁgg%%ﬁggas
conpoundrqsejanpe theymahcolgisg on FesiSHage Apd rlerﬁéalqrﬁ@naﬁrlstgn% ihsecqmIppsisign isn
usuals bl @ﬂken(f&j’r)Q&éfﬁﬂﬂis§3ahlbhldﬂ@%n%dh&ﬁ@nﬁﬂeﬂﬁl%’d%ﬂ%hEébsﬁﬁﬁﬁ@ﬂiaf&ral for
reticul ar st uct.ure in V\ﬁ[@ a srlses)gur oxan atructure iS a_.core d
5 chai n SpGLRICEUER (LED BRCBHGElF 4R GO HOTUEdMTE THEORRRR:, for cxample,
si | sesquilhxansicst amohgiogticallimatepinesent structure is effective for
inmparting a bal ance between hardness and flexibility to a cured
product of the curable conposition of the invention. 10[0011]

The bl ockmbyp@ienesid fox Gauyiwaripo thedlnyentionan be, for exanple, produced
usi g an al kowggd ane (a) represented by the general fornula (3) and
a silicone oil Cf) represented by the gleneral formul a &4 as raw
material s and,Thedeldewinggvitlslesraidg, theawralr R Es8iseqrappsitiogof thpingentioned by
t he general fql’liélduﬂabﬁ&)esﬁaﬁ sitisgdf ﬂ}‘élﬂvernﬁ% bohpFisedlan o-rréhﬂoﬁél?éﬂbxane

From ¢ nech rPERTERs raﬂew?aﬁaﬁ#ﬁé i edonre e R o ag okdghgpetanfe ™

si | sesqueanEae (SegenthotssthbitimedIX)r om t he al koxysil ane (a) (and the

i) dual r au et S0 AEARAALE R} BeLaEHmna skt il el Bt
r epr esendtskdoran euonéycryelqh@ml rsgo@elnéhfamOfeeulﬁﬁhtae((fB) xs| ( OR1) 3(3)
As X'in the geﬂl%ro?éant) 6198 FahS1s dhﬁraeféhz&ﬁﬁltthﬁ‘ﬂ ﬁ%h%réahﬁh&l?glcﬁﬁné Rfng

as it is gn org rou ont ai ni ng [ ou or an
epoxycyclt r?é&w ygrdarhgroum regenqré@%?hqxrrkrreaemaqhﬁyrolgqu&@greﬁwpﬁ&wl
to 4 car fgindbbHogdnb 3§ bEtHih@dibyVhtsbl Zel geacEibsl axidg B¢ Ariv maksidEh as

o oy, dwﬁ“ e S RSB s BB ORI o 1L

cycl ohexyl gr (&ppcrﬁaallymglemnax be arvatiguedgilsesguatanadype organopolysiloxanes

al 3- (3, 4y a%@f%(%ﬁ% e&’ig‘@ﬁ&gﬁ lgyéé)r?id%%toﬁtlﬁﬂ& s(tf?h’cﬁlrg RREA LS lu? ?ﬁ&yhé(ﬁf ?%09

?50?3’ 4- %Aﬁ,ﬂ@g@%ﬂ@iﬁ%@ﬂ%g} 21é|9c>leA %00@ 7%19@%/@9&9%&% 200y |
group angha4f WOG7@PWWJAQMB@9'[ oL AgS 93592333 39&)5@6%0@44'5}’&134&-

groups havin carbon atons subsirtut a glycidoxy group
and 3al kﬁooér%ﬂég rraa.ﬂrrglﬂ? to 3 carbon atons substituted wth a

cycl ohexyl gr gulfheliaventign e egotireds AotibarticlarBXan®Ehut Ssince a siloxane
compound having a simple three-dimensional reticular structure is too hard, a structure that

reduces the hardness is desired. In the invention, a block structural body having a chain
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A plurality of RL groups present in the general fornmula (3) may be
the sane or different fromeach other and represent a |inear,
branched or cyclic alkyl group having 1 to 10 carbon atons. Exanples
t hereof include a methyl group, an ethyl group, an n-propyl group,

a Polu - pr g ﬁuir?oﬂé §Btgﬁmenﬁ£héﬂh@ Hfo)‘ém&{ﬁfbﬂ@d SIPS@SClUIMlH Etrﬂftﬁ&’éﬁ&l}] ofie ln@leculRys yl
Oyl ohex PRt preffied Reratiags rrtod B8 SRCkgy R plonane oprctad (E). °

vi ewpoi nts of [0@&a@}ion conditions such as corrpatl bility and

t ty, d
o eul ety TS O R dfortihe 3BBbibd (IONE sldoBhE e BBGine urits
specidic hamkypﬂses usjial bhek abmixlgnsrsllmnbaS( Eaﬂlreeﬂtm@dsonally spreading reticular
pgl yci doxygtamelit (it ﬂ%f)isé@lh}c%ﬁe stﬁlca.}rw JoxyY ehdy lcllt,eﬁh sﬂlbﬁa%ghﬁ%ane

gl yci doxypropyl tri met ane ycl doxypropyl triet

1343, 4- 6&&5@@&9@% lpéklww ﬁilwéqm@wgusrraﬁere The present structure is

13- (3, 4- eﬂ‘@etmmh Mig)eﬁEefl'éﬂcE beefRARM&InkanRd RRMIIHY 16 Beulel kfoduct of the
Parti cul arl glﬁ é E%Ie %—‘gl .ohexypet hyl tri et hoxySilane i$s

pr ef er r eGHATREORIP, WQB % 9k} %) may be used singly or two or nore
theredf nay bef008Hd, or they may be used in combination with an

al koxysi | ane (—@i 6180@%8@115753.%9 egmbgl.lln%vtEl) th.l%‘ be, lfor examlp} R{ﬂdu&?‘f; lﬂfﬂ)n%%n

silicone oil R3T R 2QF F ng a s
the ter nﬁlkakysllmhﬂ céprergsted by ttlnmgﬂmraé foreplaGe andd sibigonda! () Irtroedented by

gener al flﬁrg@’l!n%l fo%ula%gpgsﬁﬂaw[ ls éﬂld %%cdi‘%g%b Qéngl( aftox ilglqél'g 20| n

t he general™ fornul l'ura oups present may .

sane or Eﬁprqsatéﬁ%byﬁheosﬁﬂér&éfpwwe&)a%ber@ssﬁiééémwawtealaky|Tlg?r®@w Shléﬁﬂnﬁg
1 tosl0 mﬂoﬁﬂl@fﬁﬁ)ckaﬁp@sﬁmaﬂiQﬂﬁp&h@ﬁl(ﬂpls@oﬁﬁbd%rﬁﬂ{ebéﬂﬁboﬁb@ bPzin

al kenyl gr aV|n9 H#ﬁ ?rbon at ons resent F
ooy offeiBedientdt oty SRERRIraY? Simanii Rined Fyn il GEppiiane
at ons |n(zinrldﬂmasa1koxyeﬂane (o) asedhaecbrdmgay akéd). 2Phd f(ﬂ]lowgig)wﬂ]seﬂp@aln rglididiid

10 car bo&“gﬁlg{glals%a%hes t hereof include a nethyl group, an ethyl
group, an n-p 8 roup, an i-propyl group, an n-butyl group, an
i -butyl group [0 ?éec butyl group, a t-butyl group, an n-pentyl group,

an ixygpentyl grlq'}épdlkcﬁ@sﬂfhn@?if)yl rafr&'éﬂt’ed%y(ib(é:fo(ﬂ@%mgyéengfa?ﬂﬂmu?a 3
cycl ohexyl n oct&i%/)t group, a 2-éthyl hexyl” group, a no §/|
h

group, a decyl §£% 3an e like. O these, fromthe viewoints of

light resistangex lmﬁm;ehyﬂal ﬁ}@mnm(@) isaidt phrkiyhlafy ﬁuﬁtealaﬁmgcay@tl i9 a@xyl
group are_pr. of/the ar ‘grou haV| ng o1
O bon: aPBRLC LR Ratinips & sjeGT BUED Yoh A8 spgweudii! Bath Leryisles
group, athpreobingludgratigp graarpz hbyihg drnodpadiod atdnes ﬂubktﬁuteﬁxatl'pzi glycubxy bsup,

al k I
< uc%l%s chﬂ'ég ﬁr@g&ﬁ& tl’é/? ﬁg{lﬁ&g&? n@ﬁ HE Iy ggﬁk%(i?%l]ﬁpf(g@/ cn:gﬁ %HRI% alkyl
pr openyl gr@iﬂ wing his »egrbonyaiems Substwétﬁd @m fla qye Qi}érgd)l@ mmomrane
group. group, su such k§ &8 Ileep\bk?t‘!%ﬂih@kﬁ)é?ﬁyll Jr8lY, a%83 4541)%5&?@}rcmxﬂﬁﬁ’5pyl
resi stance, prefer &1 a]D enyl
cycl ohex%‘lou&rao%pgs 6@19%%(313 By QEYI&JBU%W E‘%ﬁfpwa‘flpvxal)ambgrgapya a
met hylt 0P -G81A-cpox FeyplodeyH Yhaeyd wpoup| 4d B33 (3,4- epoxyc??l@hé}d-y:ﬂﬂpeﬁtyr@@ﬁ Of t
rep I ng uni Qr NMul. a resents
5T o0 het S Lepby iR LB Do iR fsd b HatoRycingts and
pr ef er abalyylFrogps3avingfeto wartson Bems sitstinged whie acyelelbxyi geupthabiegames
too hard.and L QW Rrakkhfie™ Y doxyethyl group, a y-glycidoxypropyl group and a B-
(3,4-epoxycyclohexyl)ethyl group are preferred, and particularly, a B-(3,4-
epoxycyclohexyl)ethyl group is preferred.
35 [0013]
A plurality of R; groups present in the general formula (3) may be the same or
different from each other and represent a linear, branched or cyclic alkyl group having 1 to

10 carbon atoms. Examples thereof include a methyl group, an ethyl group, an n-propyl
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10 properties decrease. Wien mis nore than 200, the nechani cal
properties of the cured product tend to deteriorate, so that the case
is not preferred. [0019] Wth regard to the wei ght-average

nol ecul ar weight (Md) of the silicone oil (b), preferred are those

havi ng a gARipgh - fé@pp@@umnﬁfﬁbﬂt?lr %r\'ﬁﬁlb BRE-HBN G, M&t:bfg@ ﬂbep 53 eyl

15(a val ue neasured reat i on chrorafogra
these, i #¥Hnd? Brdrxyl koo <SRBTy S0 @&gelg{w%afqug the 1}1{% Anthsee

hcr’sl\e/:c grgr 291&/1@1*@@? ﬁ?ﬁﬁert[@fgﬂr eiﬁpglgﬁwfgéearcﬁﬁn gdiﬁdlﬁcﬁns%ﬁﬁh hs)cohﬁbaﬂﬁﬂltﬁﬁﬁl react1v1ty,
P ur [ Si

pr epar at i*on qu)fl R F SR St 1S P g e%‘rﬂi'@ rafgucg l%ﬂ]te hﬁ’\l;g'ioélaés preferred.
mol ecul ar wei gl¥014ff 300 to 5, 000 are more preferred, those having a
wei ght - aver ag articularly
preferred, W?lgﬁhmaﬁchﬁwgve%hg fﬁrr%lqaléﬁc ﬁlglmgaﬁh@ugggl ess than 300,
t he char ﬂb@@ﬁ%@thﬁﬁﬁm@‘fbéﬂsﬂé@ 6t Y%@OW&YHI@ﬂIDKTé@ﬁ@B par t of t he

gﬂ:; ggz Z?}%ﬁ":"% @ggﬂmﬁlembmﬁbﬁé wrgqsbdid&)@ @wltﬁetho%qaﬁehr €3 he
mol ecul aFPREEYH 5 %&@8@&@%3@6@1 ﬁ%{?y e spcr%;&‘r 01%%%5? ﬂg%}ﬁﬂmﬁs and

i s foomece lge. t Il?alftl<:t1]’aﬂl§l,8ﬁ>€lf)r %pyx;b@ﬁl@ﬁ@@l)&ﬂiy&ﬁeﬂ‘@ky&laﬁe is@rﬁ?ﬁrb&awhese
materlals and.t 25.1n helnv t|on

the mol eCl]J(PX sﬂanesg(ﬁi %? H%et():lesllrrgqut%gwoo?r m?lig)theragli HY e(ig ey may s
per meat i usr:dchlcomﬁhmgomm)an atkoaysiking i¢)-tabe nagtonsl lebaw.ar wei ght  ( Ma)
was cal cul at e(c:]t ps12 value in terms of polystyrene neasured under the
foll ow ng con ns Var | ous condl tions for GPC Manufacturer:

Shi madzu Cor poTIEtﬁlléﬁ?nB@é&Plﬂﬁﬁ <chgigs#licose il havisgiopipnobeRUpRL te| tEngoa), ( 3
col urgs) whicviiak 8ts@uctireQepiesdhitdd: bﬁﬁb bR RS eMI Ubnyl4 @4y, Used sol vent:
THF (tetrahydagé an) Detector: (differential refractonetry
detector) 35] ﬁ$ The klnenatlc viscosity of the silicone oi
(b) is p[@Eiem.8hly in the range of 10 to 200 cSt, nore preferably 30
to 90 cSt. Wen it ess than 10 cSt, the viscosity of the

bl ock-type sil ox ne c ound (E) is too lowand it is not suitable as
an opti cal senlcond tor encafsul ati ng agent in sone cases. \Wen the
kinenatic cO | ' nDreébh n 20Q ,cSt, the viscosity of the
block-type 0 ane npoun rMeases and a trouble on

wor kability ten to |loccur, softhat the cases are not preferred.

[ 0021] 5As preferabl specific gyanpl es as the silicone oil (b), the
fol l owi ng product nabes can be nentionqg :Exanples t her eof include
PRX413 and BY16-873 as those manufact ur é y Dow Com ng Toray Co.
X-21-5841 and (§f+A701 as t hose manufactured by Shin-Etsu Chem cal

Co.,, Ltd XC96-.723, T 0 370, .YF3800, XF3905, YF3057, YF3807,
YF3862, YF389C§ Phreok Qo et ol SradRIEeh B gw higggame or
Moment i vﬁﬂ@mmp&nm eabVBthSil 2nd fepesit4n allybgBlp haldil-198 10 ch¥on SBfs, an aryl

D S Rty 6 S B 3 R i P 6 B L e
Conpany; Fgther,trh ecireseats tGF nurhleer aif capeatmgsnitsf r om t he Vi ewpoi nts of the
1. Bpal g e gt HELAETLYD UG BRI ime S it Bl cyplic
DVB2815, alkwlsrasms hanmepns- e atboaratomns. o fRavampdes tipreefiaglude o sthyl geoup, an
Vi ewpoi néthﬁf%r&ﬁlﬁ aﬂ‘ﬂhﬁ@b‘}l o bl brdp9l gﬂoﬂpaerntﬂ B&ygg&hﬁrﬁqt&ﬁ& bffp7

f eature of Xi bi I|t the silicon ment

YF- 3800, Se?rbu Gi0Ppf D) exon, PLEPIRTELAR Braenl Brpy b rg&}‘P’
These si dycttxpaﬁtybgﬂoiip,(doaycltﬂiwxﬁegrqu An 9ty kioudl a R\wthyliiexhDEreuphenRgl gidhy,
be used | Qecypgtewluﬂ %}l al: hkeo[ %(%%he]se from the viewpoints of light resistance, a methyl

30  group, an ethyl group and a cyclohexyl group are preferred.

Examples of the aryl group having 6 to 14 carbon atoms include a phenyl group,
an o-tolyl group, an m-tolyl group, a p-tolyl group, a xylyl group and the like.
Examples of the alkenyl group having 2 to 10 carbon atoms include alkenyl groups

&



The following will describe the al koxysilane (c) in detail. The

al koxysilane (c) has a structure of the follow ng general formula
(5): R3S1(0R4) 3(5) R3 in the general fornula (5)
represents a nethyl group or a phenyl group. 25[0023] A
plural i t ¥usH asle?An @l QHBS aNL RGN Tvikyl gHil%r SRS rodp? b PR 1ok ,E%%E-;%?I

each a linear, bran clic,alk group having 1 to 10 carbon

hed or cy I
at ons and9HRy 4 BEIPNG SEolpeang @ l}ﬁc?lfyé,gg}%. from each other. Exanples
t her eof i ncl udErom tite tvieppoiyito oflighn Peststaiet agd Dewd restdtarep) RO predérably.a an

i -propyl _gr n_ng butyl grou an. 4 -butyl grou a tertsbut.yl

or oup. af I Eaf's Pogii KB SRtorRy gl b i Pi BiolRebd Pl
cycl ohexypiefgnblym mettiyl greup okepheBybgmote vi ewpoi nts of reaction

condi tions SUCI‘;OO% conpatibility and reactivity, R4 is preferably a
met hyl group o an] et hyl group. [0024] Preferable specific exanples
of the al koxysTheapunkesm phyepeatag Isipinifie compendondyibs gepseal formula (4)

sheny L b e, s s e oo g
phenyl tr Wﬁm{a@@ﬁ @%9534% Cwﬁgpw&t&w?@s&z@p hard dnd low glgstip ppodulus

i NVelt i opropehies dedeeasysi MaRa nf 5 moe@nhdre2005 e rhecheniohli progaries ofithdiciirbd
Bl ook ¢y PG Bl ot bR TR BE R4 1Ty "t Che for mati on
of the conposil@0t, and the heat "resistance, |i ght resistance, |ow

noi sture per | bl I : cuned
Spr oduct . | [00aaredetd 1 fitoliEht R6GE 2%6251%‘1513’9%}‘&@29’2})1‘%%Sﬁgéf?li )
used i n BGABTSINS Biesqhaving aaeighicaxsragq malecylay weigheraggingtipa $thie 18000
Dol oAbl oo Sy P A Rl I Gg  conederation
refera 0 0 mol and particul ar ()
o bacoll SRHEHBSE AT erorerehie, hoShRinga MethE e Ryeimpler g werght of
al koxysi Béthe (05000 athpreférteel andituelndr, insontideratibrast co9patililitpht, the preparation
crosslinl g i I r creases.an C ical
ot ongt nof GRERUBORSY e hiing H oRSprRa0EHEL pEFED AERERABRETRS Y ERe
react i onmozs prefesteds thesediavingysiveighteavesgge mélecudin waighteo 00 t B0 t he
15algtpxysirtian8ilf frefertdae rvm%tth%eigm-ay&;gerﬁmexu&a%fgﬁfiis%s%t (ot e
equi val ent val ue of the al koxy group in The al koxysilane (a) (the
al koxysi FRERSIILSSIC RERPettics °§Fh@d3¥‘9’§li silgeae par of hercharagigaaticyeament gie diffjeult
?I k%%si ioaamf itﬁtcat;llditﬁe clfe@@bt t%'&ti@@?d}j;[eﬂﬂrfs:agﬁlbmttyﬁﬁ Iﬂg% F@irﬁk%‘éz h.lbgmﬂ tHe S
o ., pr rabl ) 0 articul ar refer 0
ol at velPBeReEdaeEpistedort. oQiEh sl BBl stnsitids FituBHesogh
(b). 20Warsparescielpebmat eorseviat use iexpied smafiid]s dndehusuthe dsedseadmes dif§iuig
th | - I: . t .
o 2 el PUBRSTALEXEOR ORI R R OB el

erties decreas

The f ol | gupmgtogaphy)s fecvéinkizaverpge afdeculay vesightém)abase:abmlmkasi aovelue in

process Rfm$ bEpAPRYRAK mYREeBllRX MR T BRIRL ¥BAdifiFls. [ 0029] The
productlen process of the bl ock-type siloXane conpound (E) preferably

i ncl udes YRS CENIIEMRET F¥6ducti on” st eps represented by the fol | owi ng
(1) and (2): RMatdatiren Stz Dorpétagéep of perform ng

deal,gohol i zation condensal i an sHoBExX GPC LF-G LE-804 (3 columns)
Flow rate: 1.0 ml/min.
Column temperature: 40°C
Used solvent: THF (tetrahydrofuran)
Detector: RI (differential refractometry detector)
35 [0020]
The kinematic viscosity of the silicone oil (b) is preferably in the range of 10 to
200 cSt, more preferably 30 to 90 ¢cSt.  When it is less than 10 cSt, the viscosity of the
block-type siloxane compound (E) is too low and it is not suitable as an optical

7



30silanol -term nated silicone oil with a silicon conmpound having an

al koxy group, Production step (2): a step of adding water to
perform hydrol yti c condensati on between the al koxy groups of the
silicon conpound havi ng an al koxy group. The production steps

(1) | agdd@&gicaﬁ%uc%ﬁ- REATsQlBE agent ]f}ﬂébngalréi@és. aéth?ﬂHe fmehBfc $1s868tyas Riore
i ncl uded. o pr. rabl e, production processes,

speci f i cQ??“%)%t‘%&]IIF%YIF‘ERR/}W]gf‘ih‘?rbi‘é&ktﬁ’ﬂ?ﬁl%ﬁnep%ﬂlﬂ%ﬁéﬁ) prisesssad afpble
be nent i oneebrkatilitgderelsit®ocdqur,aoeka theadazes Ae posrefsreflor produci ng the
bl ock-type si '@5?%6 conpound (E), wherein first, as the

production ste a step of obtaining an al koxysil ane-nodi fi ed
conpound (d) iAs peefdrablespecilyc eradiplgsias ghet dikicogie loildb)) thd follbwing praduoni t h

b ( 1andnd ; e f
The si |} LEheAOR BlhaEhed (EAAIOMIEE Heflae SRAGT) Bha B ISPBMLANE,
al koxysi MsrBfackyed binBowKeoraing driayi Cand-A1c)84d sad Kt8d ldasthosegnamdastured
that is gyShinEQR CheRRAVCH., DAY RE981728] RS0V REB70,ANBR00, XF3905,
The” alkonyalsnad el TERRY KESE R Vi i Rp ¥ rsdho S cusshthenged by
nFEd])O t hafomentiae Solipaay mM@p@m@MsAﬂmgnms-;sistgsquupms_zv,r[ms& 1,
al KOXYSI < t |
Totne” pr SHE ST MsES £ TSRS M- §in sS4 PR soL. aRadiS et
react i onaigbPli8&1?31 hethabk meayufgetougisyi Gelpe Govrpaey, andPhobke t i @fthprboes s
Wher ef n” pREchSm (G vBOACHE fnt Eﬁl%?%%f%"%@%%mﬁ HERBHG PR RA L,
i | sesquPSHArT3( )2 IhshAn 0 016 XOR6:A3 GF BP0 N o, VIS ILeDME-S14,
Ee{ fio rretggm-sq%rwﬂsnm 1044d FI?S—tIEllﬁﬁxfé:?‘x‘éfEﬁgc%O'"@%é@, %@ﬂldﬁlt@@rewp@' tht of the

etween OX oups o. al KQXys ane L.an e ..
R B A L A S Y E S SRR T —
Pﬁ\/i ng SKJa]!—R&My )@%?ﬁ3bYFaZ{&ODnﬁF¥HOQrDM§n@1ﬁ a;}nd PDSlﬁﬂmaelp_eilﬁtchlSrlyas

e ro S -N St il1.con 0ol

i g o e, rhBke(chleon® ol B bl UeSREL PRV AT G ok bR el e b s,

carry oulin qobidigaal cohol i zati on condensation reaction of the al koxy
group remai ni ngpjA) the silsesquioxane structure with the silanol
group is perfaormed. <Production process (c)> A process for producing
the bl ock- t ypethsifpbuing val siseriidg theikoxysdatsi (8) midedaill.  Jheafieoxysilane (c)
product i Rt adueptukd)f the Bsllesiihg gemealdbimilg (3t nal is nodified with an
25al koxysi | anel'zdg}/ i@f de(gj cohol i zati on condensati on reaction of the
silicone oil ( (R 3n silanol group at the terminal with the

al koxysi | ane (Ra)in (fengtnthkfamotx(ps rdpagsentt @ matsd dragqraradphrgylt groneed)
that,d s a sili 6@? conpound havi ng an al koxy group to form an

al koxysi | ane-rk) |T]i.ed conmpound (d), and then, as the production step
(2), the hydr @ pluraditeonRiegroups prasané scthe gendsaltfamewla { Herepickan pachraolinssr,

of the rgaRiHalRg cy?’dlié%%ﬁgk&fb%a@mgdl( @g@ Q%Padﬁeat&w%w&w B@&e(sﬁﬂ‘)eg?ng

t he al koxysil ane-hodj fi'’ed compoun Is carried out”in one
addi ng V@fv'fg;enf o gagh ethepn ngr;g}péqﬁthereof include a methyl group, an ethyl geoup, an n-

propyl group, an i-propyl group, an n-butyl group, an i-butyl group, a tert-butyl group, an
30  n-pentyl group, an n-hexyl group, a cyclopentyl group, a cyclohexyl group and the like.
From the viewpoints of reaction conditions such as compatibility and reactivity, R4 is
preferably a methyl group or an ethyl group.
[0024]
Preferable specific examples of the alkoxysilane (¢) include
35  methyltrimethoxysilane, phenyltrimethoxysilane, methyltriethoxysilane,
phenyltriethoxysilane and the like. Of the above ones, methyltrimethoxysilane and
phenyltrimethoxysilane are preferred.
[0025]



[0031] In the invention, fromthe viewpoint of shortening the

production steps, it is preferred to use the aforenentioned
production process (c) in which the reactions are 35sequentially
carried out in one pot. The following will nore specifically describe

the producti onRheGRSALEE the d%ﬁﬁ%ﬁ%&ﬁg@gﬁﬁ gfc%ﬁﬁlﬁegio?@t%\@/er .o

carried oyt in one pot, when the step d |

or der coﬁﬂ%y#llﬂpe faa, R%ﬁ é%@ﬂ%&@ﬁm%wiﬂrm%ﬁ@f tsrblofkotyes stlgye cempgund
i's, the pERdwcdongatibiliepatthe forfiafién Bpﬂh%dmﬁf)éiﬁén,fah@ i IRdekis@ics light
(2) as in_the cgse of. b%% th r.ﬁ igﬁa hi %{}si bi it I.tho?t thed

i1 sesquiSEmsSaP T BsatrasmAEP . Vs, egPoiny ghdihe Ty Hs cire
produzti prodstep (2) and the silicone oil (b) do not solve each other,
t he deal cohol i@%@on condensati on pol ynerization does not proceed in
the follow ng 5Sproduction step (1), and thus the unreacted silicone
oi | remmins. Gn thereasomthere thaatkoxwhlane &) py ered 4 conbipatigrowith g allkaxysilane

product i pg) &bk akok#ilah8 (OREuRAlin &leli8hgd dTrHERBHCS (P98 bFRhdl Mpurthe uUsed
as in the 'case of tskaz(; ]%Eod ct on_progxe(ss since the conpatibility
IPYfb

(c), t

of the sPrafeahy >dp el and prsticlarbyprefarabhe 10 10 40 dyrpel based on the
gl koysi taalendlof thesalketyaila nﬁb%ﬂ L] alkbﬁﬁsilgﬁ@w).e MatHeathd (hlglt@ﬁ) imgul@dﬁan

o not sglye each other.and the reaction dpes,not proceed,can
avol ded. TEARTRReFH Bl deasitr B Sl ar ST iR rsRoia TafekaRga emah
whi ch dobsvangtso tired dregas¢ Isero€ predezreslat i on reacti on bet ween the
al koxysi | anes,rghs7present in a large amount relative to the silanol
group, the pro[cess] is also preferred fromthe viewpoi nt of
reactivity. Wantheneachpoemiiotafshe skexysilane (ap thesibemewil(®) awd the
firsts st auBxysHand @ﬁh@f&oﬁﬁg%&@lﬂsy QRRL AR withthé 8quied185tVafield? RS

[

second- st age reac nin the case o erform ng the steps.in one pot,
first, | MKesy poup{H @Fﬁl‘f%@@?@s25)[@Wll‘()cawéﬁwt@)gqﬁldéﬁ%ﬂ%%sﬂﬁnq Gaim the
deal cohotaseathiegsnthe trddheaiilar (0f istb&l il dohtbiregiodiabeordihg Wb héed) being 1.5 to
oLy g it 0PN bRl S A RUAGHRES, S alEL 1o
al koxysi $ijdnpl gioep ebthe sBicanmpih(b)t he al koxysi | ane- nodi fi ed conpound
(d) .5Si nce wati@f, .. : ' f4 2 I; .

hyd rzoolsyt i gqa(g o] n\gg %ﬂs %ﬁ%%;@%ﬁﬁmﬁéﬁﬁg?ﬁ §1 itil/q;;@;’e{zﬁﬂg %%5 cﬁ%é%é;ﬁ%%he tg%rty%en d,
in the 29XIBC GHBRI@! KaECP ag ug eClse agifpunoetlent s
or nore pfopkities akdsgasy. group relative to 1 equivalent of the silanol
group, the al ﬁﬁ@/@l | ane- nmodi fi ed conmpound (d) is considered to be

present as a ture represented by the following formula (6).
[0032] [Chem Phe BIdRRIRG vl Gp&iifiCiHiyGafeRto 2 pEReMIORA(dubtion praOS8bf the

I n tzt})e f@g%hﬁje(sﬁ&anlg%oﬁﬁﬁgﬁﬁa{;@ve t he sanme neani ngs as descri bed

above an epresents Ve X or the above R3, and R6
represents R1[P®%he case where R5 is the above X or represents Rzt

in the case whgj, _rgfﬁlc-ﬁ% Eﬂﬁfﬁgﬁ\falfekﬁ%ck- 3ﬁ§x4alne com oulgi ({Eatpg&erably

first-stage reactlon, oxy 0 I'sS reacte ratirro of

| ess t hatichides g delayiagprodurien stepyisbreseas Rnthe felloyring kB agdi(@hol
group, the al kR¥IucEHR YR I(F): BStepRT PEERmiAL déd1oHolipRioM@RdEMEtion of a

TN RO L R N o
1.0 to 1.5 equirvdiceoh steB5D) attep ofibddiny wated tpperforn lpydroiptie caldenssyion
groups i Qet&@& f?ile léﬁ()&? iglro%?)g o% ﬁl)e S{I%%g c%&%ound having an alkoxy group.
The production steps (1) and (2) may be performed in any order as long as the
steps are included.
35 [0030]
As preferable production processes, specifically, the following three kinds of
production processes may be mentioned.

<Production process (a)>



al koxysil ane (c) used according to need) are to be reacted with the
silanol group in the silicone oil (b), so that a product having

exceedi ngly high nol ecul ar weight is obtained and gel ati on occurs at
the tinme when the first-stage reaction is finished. Therefore, it is

necessary to rﬁ@%cebmrgfdﬁ%ﬁaggﬁ@ueck fypa sfl@tdne c@ﬁlpéurﬁi @;uw@flaﬁnts or
nor e relatlveé a“r?ch‘ al ent oflthe Si | aol rou mthe

vi ewpoi nt of reSkaP Béiﬁfla{lﬁt?ﬁ( h 25tepiod %)arb%&f’ %‘Fﬁ’%‘oeﬁﬁeljrore
i s prefecomgomddaisaifoemed bB nddifginig\hd ﬁtitdh 6il tefminal wiihlﬁﬁrafkoxysﬂane

Cecond. o fugelt aea Chtaiol ot ki ERicn TR e phecy? ol Bl Ry wfel
per f 0% m grwiptap thedenntingl witnthe gty sitanb éa e the tkoaly iy (grneepaccosling to
L0perf or gegl “L‘ﬁeftlihoé'&h% {ito haﬁg\cﬂgaﬁm o8l Lty ad? Lhe second-stage

reacti on, actl ons e pl ace. (r)y A
condensat i on r%laé%quéw has W@éﬁowaom@@) aplsnpEadsting wateataibr pliorzsitane

Eﬁ) (an?(é)fq@acaﬂhmn{\oﬁymﬁ@(d)%edl&%er R ifteMOthhds RSB bn E@rﬁﬁéﬁﬁdﬂﬁwiﬂg
e sys

conde |on re ct ween . he al y
o oups ofIKPKY 9RRg S Ak SfignPD ) g S el pprae
firsio st dgerodativh @ﬁpah)iotcbﬁy abkmxmdﬂoaﬁ& doagder(sativh fehationl beoxaemithane

(c) used i (I'11) A condensation reaction
bet ween F%%%ngg% BSis (r%(r)fg)ps 5f the al koxysi | anenodi fi ed conpound (d)

obt ai ned<Pr0dalhte0rfpmSQSS£ln)age reaction and a partially condensed

conmpound of thg }eag%cgﬁ)%ﬁ?xloﬁﬂﬁaé e ilf(%léjtyrpg @11&135? )((.é’lﬁh OHERE gc\)rdbéfélﬁd

accordi ng to ne al ne st age,
reaction, the HBboethedseductna Stsaé s & pSP of Abipining sileasayexage tp) hRwing an

formes i oalk@fcy gﬁwpsm {&Qﬁ&%&éﬁ%rﬁﬁﬁéﬂ?ﬁi czﬂﬂdn Hﬁtttﬁ@h drBstie esmwohon

th f th t I
b o mul e SO R ol S8 56 Sy ks Lanﬁﬁé %ﬁf fr%ﬁ Siikae (s
bl ock- t y peosdihgtoanedihatio arsilicohcompoutibhgvénd @ atieskyvgrbtp bpa@cah@bmﬁr and

but s 1Ce  NeubEAGLRNPIRERABAANLY o0 ko MENA0R BRLARNRL01 1) TS

pr ef erred to per esence
f r om t hehspiegwpsilanol group rabﬂneéwnngalmél the aidscs@uioxangée) thsamy abl tbe

cat alg/st dea@é&hoﬁ%ﬁ%ﬂéen%@tibn%adiﬁﬁ%f@ﬁe Alfe &8u Fgﬁyalﬁhg i @ERAMIGSioxane
| es of e” conpounds”show ng

show ng acidity ity Exa
aci dity SO Fél“@‘éh%ﬁi@f)kgmiuﬁéﬁl gey ganl c acids such as
hydr ochl ePioduéionthrosass {aysi ¢ acid and nitric acid and organic acids

h f d t [ i d. M )

oxampi o of |t Hpeshs iRt B PR e RE PR Sty R s can
be nade of i ndstaas the lpasistiomstep dlinthe allicahé oilrerminabisdnedifidd svithuah as

di h
by GAROEIAR by ARA MBI idBnsalibh R YRS AT R P
pot assi usHasak gygm@tethe é@@mﬁh“m}ldh@gléﬁxﬁalﬂm)@&(@ddh@alb@x)@slamm@ hsedr ogen
car bonat @000 i Atk ohRell) thf is QARBH %oﬁ’iﬁ&ﬁﬁi 12N RS IRIARbE to form an
trlethl dletaggnetrlm{] rﬁ“H ut | am ne
di net hyI ko RsEema e CompARRLITM AT dbegh s thétpr%dmlwtsmmhe fydrolytic
hydr oxi deond€isatibe sctigabdtiveet tielajkoxp gY(bL@ié/o@fhe&axﬁk{mi@rﬁlk@&ysﬂénet@)?(and

cat st.fr mth r ic b S, are

par titbul G PP BRORYEH sl ARG s aRER Rty Pk ardd Brunape agt
The anoubnadﬂinghetecmsateysﬁortnsﬂam added is usually 0.001 to 7.5% by
wei ght, pref er@@jlg 0.01 to 5% by weight based on the total weight of

the al koxysi | a) (and the al koxysilane (c) used according to
need) in the defetinpmtiopstremthenswaombohdwritong dudiradudtion steas.dt 5Sst

it is digeedld iddade aforélﬁ&tﬁﬂ&@bmcﬁo% 1%%8& O(éj iR whiditRe tABliorstard

dlssolved in a _soluple solvent or the hese, it Is pre erre
o add tirguentially gagrief ubinngmetihat it is previously dissolved in an

al cohol such ghemsdaARwill @idiaBgdcifidallo@aaeibe @ic frodwtioh prédesd (@).S
In the case where the reactions are carried out in one pot, when the steps are

performed in the reverse order contrarily to the aforementioned production process (c), that

10



The production of the bl ock-type sil oxane conpound (E) can be
performed 15 wi thout any solvent or in a solvent. Mreover, a solvent
can be added in the mddle of the production step. The solvent to be
used is not particularly limted as long as it is a solvent capable
of di ssohy&wprb&'&t@h Fseasx(ﬂ s $REo i a(ftehlﬁqea}ir!s&wﬁéh lst%ﬂ%z)(a%)m se of (b),

accordin 0. nee e.sl]icone oil
al koxysi | %lsrﬁﬂ:lg% P‘éﬁqﬂ bt ke S(IH?SCIUER‘&%P](E@U&FF hf‘Wég%laU@ﬁY grove fogaed

aprotic moﬂﬁr r@cﬁicﬂﬁlﬁlﬁt&p @@ﬁdaﬁe ﬁhmtefml(t) HerBoa sdBse edblﬂ@ﬂlbﬁlﬂr’écet an de

d 20t Y f ket th met hyl
AL S B0 S A Ao Ao 5 P
but yl5 ac prcahleuorestb]y(l) mdtthmﬁhandreaaeqb sldlp(yﬂe dilitearadrast e Onathe othet Bargluohen

h
hoxane. - SysyeshLSftorpRielRE AL AN i BT ond L ERRAEBRANSEN A ) i
i nventi onsedfasomhmswﬁthpmqwc@ﬁn Preesss (@nsm@gthb aempatibikityefiteasiti¢ama oiln
an al cohgly s ﬁ%%fl@o&?ﬁﬁmé@ﬁ aﬁﬁftﬁ@dlfééxﬁﬂm%%} R30%0ivdl hfgﬁrﬁe?ﬁ@ﬁéﬁrﬂ%

The amount” of the solvent to is not’ particu
|l ong as tIHeORROURALS Oantﬁolt‘fﬁéa&atﬁgﬁr aﬂﬁéhf'ere@ﬁm%&p?fcmogq%é&%b?avmded
pr oceeds Foattherhidee, Sy ﬁfet1ow&nbﬂ&uﬂhﬂ-Weﬂgﬁeﬂkmrysﬁﬁheammtdo% n& dn@ex%@(i’he

ts b b 100 f..the.total
e bounac R o) B G20 R G Bl 5t Ml bt
accor di ndletsﬂamd@dc)upaﬂub proeess isl alsogrefeoied ﬁ@h—) the Vivovpoea of reantivignp eV htithe

i d t 0t
Tooc pr ERENEIREGht) R FRANRLEL 6l shDE BB %E*r%%’élﬁogkﬁ St @ ifoc °
The reactd mﬁd fpmé seeondstege rgaction & the caﬁm saer pmmg Itlmt«;pssn poe B, ﬁrsurla
in each ﬂfequ'tcétégér}eﬁtﬁﬁ ohﬁaﬁgﬂst ey tkﬁ%ﬁ’l'c@l‘idlfiﬂu&f c&nlagnsraﬁaﬁbf ﬁﬁ@

t he catal, IS or 35, washing wth
accor di n§f IF‘E)nerfé ‘;(F tg?l%&i%’g)ésél ag%dﬁ‘?ﬁ%"%é‘?ﬁ (ﬁbu%idt%“‘%ét%rto nF%d)
is pref efsrlﬁdfohﬁecatd)dnedlﬁ}oﬂhvwhnﬁe&I@ﬁtlﬁb;ﬁlﬁ:ohé @m\w&izﬂkoﬂ@ﬂﬂﬁﬂﬂewy%taﬁﬂlﬁg

ki nd of the,sal vent us of preferahble sol.v ncl ude
et ones UCARRYRRE Aol A RBRET0”" SRRIFRSS Bt Pregit r fhilpee
cycl openteapiione thedptderlstic cldensmtien hytwear dteaillequtgnmms dacenatteecuretndyin the
| actgd t t :

cyel ohexaﬁé%ﬁeﬁ"tﬂéi’%‘%*ﬁx R LS R ARER oF i AP ARG wrouy
react i onrelatiye to & egyixpleny ofttﬁ@mlﬂaphgryﬁn th&ylkaéysgiém-mw@"@dwymmgm g is
Wit h Swag@isidaldans beweseﬁlagca%trmarer@ﬁfégméu b the Fbldveidg timulggr el ther
condition of idic condition and a basic condition, it 1$
preferred to 3@9 rmwashing with water after the reaction is
quenched[@hema dheut ral i zati on reaction or renove an adsorbent by
filtration afters the catadyst |s ad rbed using the adsorbent. For
the neutrali zat on reactijpn, ound showi ng acidity or basicity
can be 10 s b j t the é gﬁnd showi ng acidity include

i nor gani c é |ds suc s hdr ochl or| 2ci®e sul furic acid and nitric
acid and organi ¢ aci d8 sych as mc acid, acetic acid and oxalic
aci As exanpl @8s of theRionpoun skosgi ng b@ hcity, use can be made
of i%Vor gani c t@@yﬁ including al kali netal hydroxides such as sodi um
hydr oxi de, pot um hydr oxi de, [ithium hydroxide and cesium

hydr oxi de, al Kaklie fahala SﬁRQQﬁcghﬁheﬁ@tﬁeSsaﬁuCrﬁb ?aaﬁngkasqegicﬁﬁb@ammraga%
pot assi um ca at rgge ona ot assi.um r

car bonat'&P" eﬁﬁ‘ﬁ%ﬁ‘r‘?fgg"%g ?’%ﬂ%’ﬁegé ﬁ%ﬁe?%l i](’}t S G ovRcER ’&rﬂg%
phosphat ahovd XsadiepresdydR pmpethe patsesﬂfea& R; istth¢ smdiel®yn phosphat e,

pol %hosphorl :]ld and sodi um tripol yphosphate, and the |ike;

or gani c bases suc as amoni a, triethylam ne, diethylenetriam ne,

n- but yl am ne, Taileelimalystaga Inasionawben theralkey @nvipdsiensiedrinia 2gio of less than
tetramet f‘ﬁleamghﬂ{@aﬂ¥gfcp¥ EslGval&lt o lﬂﬁss‘;r‘lan@lag'r&!qf Wik g’%oﬁﬁﬁ %Vﬁo?gregélﬁy

renoval from.the pro uct, 1 nhorganic bases or I nor gani
at the time when the firsf-stage reaction is finished, so that the second-stage reaction

cannot be started. Moreover, when the reaction is carried out using 1.0 to 1.5 equivalents

35  ofthe alkoxy group, two or more alkoxy groups in the alkoxysilane (a) (and the
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Exanpl es of the activated clay include Activated Cay SA35, SA1, T,
R-15, E, N klcanite 0-36, 0-153, 0-168 as those nmanufactured by
Toshin Chem cals Co., Ltd.; and GALLEON EARTH, M ZUKAACE as those
manuf actured by M zusawa | ndustrial 30Chemicals, Ltd.; and the |ike.

Exanpl es afox{$iRné ¢d) & -&?@bﬁﬁa{g folfebd)dee Q—bé‘feaéfeé—%h the 51l]aﬁ§1 uregp Ihhase

manuf actured b i nopot o Fi.ne- Techno
SA1000, Rilicgne %@fﬂ) ApypRIct éewgaﬁrsecgwﬁ@bng%gmf%@é%%fmwwnd
by Fut amgélanﬁinemuesazlt thatime buthen thealirgt-§thge dehdtion 1Eﬁﬁﬁﬁéd§$ THerdfbe, @@l i te
i ncl ude Mol ecu manuf act.ur.ed tﬁ%
ents

ves, 3A, 4A .5HA .13
ni on- SnBvESr ey BI04 e au e B S
i ncl e Kgquwalea of0lRs siROOL 2r8QD, ROM, thE0@wpeHo of RACHoNREA At @QAGatks of 2.0
t hose ma
15JV\ET, %@%@Eﬁ%ge@% %%9%@%@‘1&%&{”82% i1 Ma@fo%ﬁfﬁe ‘ﬁ%ﬁ%ﬁ%@%‘i
| RM04]C as tIR638 manufactured by Rohm and Haas Conpany:; Dowex 66.
HC('}' tSh H|CR' W2, A?@Qh@’ﬁ?s‘é-sta Q%Qtuﬁmﬂlﬂrﬁé}kﬂ rge tsé?%n@f@l %@ml&?{pr&ﬁit EH@HXte%
an e er 0 a reaction solution an
treat nenﬁéfemeﬁ%wgtﬁr rerneﬁ% ﬁ%%hx#@raﬁaerdeésetre@ew@nﬁaeri BPRHOHRS 15
adsar® t perfaated!wistout filttheptemnbent Fusthéd Inf thabednarthgt wathed, rédetions (T)
resi due {s hed Wthi&&%‘% wher eby the catal yst and the adsor bent

Y

can be 5 08"“?“6%% the reaction is conpleted or quenched,
the pr oduct cah) b eoplensation dedotion betwent iherditoxyeaaumstaf te skakysilane (a) (and

purifica | tration.
Exanpl esmgodﬂ(ﬁ&%rg? )ﬁ%ﬁc{l‘ﬁ%ﬁrd’?ﬁﬁy% | n‘gp ﬁh@%ﬂs érhr omat ogr aphy,
concent r at i on ) drrgadensatiRreactipmedetviecs, thelal;lfmry guppaf the atkesxsilaper and
t he 15 kemollTRI&oRIPbAd @bbﬁﬂleﬂ‘?ﬁ hRdssORYNBadiRA A8 '?%Hééﬂ}@iléhe%) GaYi@

g;sgo\r/meeﬁg aﬁl?e?gg’?lgg%l(gdﬁg‘?éccgr g@:}{% OnBISPg;I gnsol[ Sent m sci bl e vm t h
wat er as a redtil) Anomizhsatioh redction betpreei eeraicbiyGrowssfod i Mﬁﬁ&ysn@ew th
T I R e

di sti | | agempouad Oédmﬁkﬂwaﬁamlial(ﬁdétheraébhwerlbqgr(e)swd ecaafding tauesd hi ng.
[ 0043) obtamedﬁ‘f Igr washing with water, the block-type siloxane

conpound can be obtained by renoving the sol vent through
concent r atl on Tn theeteconditfagsrepstions e abpye reprtiqns pecur dipp oputn!lc meancr and

appear ange fefmdtie ol Elib(‘dﬂsésylﬂﬁyx&hel sfééﬁllﬁﬁt HABARGGhE FondefdaSoR eddoTedtH the
usual l'y ehcol rless an cf% ﬁ h ui d. havi n fIwggta% t 25C.
Vor eover ShE I SEEaT dRErghEoTHET SUFSTiLmErERansusaleses-000,
nore preferabl[§036]000 to 10,000, and particularly preferably 1,500 to

6, 00Q as wel ghTthe (?c[lﬁﬁ hg% cﬁ&gﬁﬁ%lﬂ)@&&lﬂ&%}ﬁ%ﬁg (ﬁﬁca%%gagrfo%g({] Wstl:}e

wel ght aver @3 ecu a con
t hat healto eatalysitbahsincd @@er@a@@g prafgeds only skowlp methtrioaata(t, 60 preferred to

Vi sCoSi t Yerfgdl tREPRRIuERS NS preRnkaBE & Ay S VR WslvYoitd §18RbREhing the

reaction time. As usable catalyst, any compounds can be used as long as they are
compounds showing acidity or basicity. Examples of the compounds showing acidity
30 (acid catalysts) include inorganic acids such as hydrochloric acid, sulfuric acid and nitric
acid and organic acids such as formic acid, acetic acid and oxalic acid. Moreover, as
examples of the compounds showing basicity (basic catalysts), use can be made of
inorganic bases including alkali metal hydroxides such as sodium hydroxide, potassium
hydroxide, lithium hydroxide and cesium hydroxide, alkali metal carbonate salts such as
35  sodium carbonate, potassium carbonate, sodium hydrogen carbonate and potassium
hydrogen carbonate, and the like; organic bases such as ammonia, triethylamine,
diethylenetriamine, n-butylamine, dimethylaminoethanol, triethanolamine and

tetramethylammonium hydroxide. Of these, particularly in view of casy removal of the
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The wei ght -average nol ecul ar wei ght i s wei ght-average nol ecul ar
weight (Mvy) in ternms of polystyrene neasured under the follow ng
condi tions using GPC (gel 30 perneation chromatography). Various
conditions for GPC Manufacturer: Shinmadzu Corporation Col um: guard

col um SR £k thdprodhdt; BBfhah@ HadsWi S fdrle@Wnl Phficuthrld, UM Rydroxide
35Col um téﬁgeratugg' 40C Used SOIVﬁiEé THF (tetrah¥dro ura

Det ect or ANRPOIEZHYH jdgiarg pefeetong s guawitef the satgl asbe aq%iié%wl}y
t7 226)%0?9'0;?“ Wb V3LebY welphaguefemdbly0.0 he S‘%galjrﬁﬁbiglﬁsbﬁﬁddb?ﬁhé lf)bltam\?(i)gﬁtofthe
(0] e QCK-= Sl 0Xxane C ou ) rer.er.a 0
1250h o) SRyl i BFE plOs BERE RTRER T obiBlne 8 sRE 8 M edidiry  Bmo
to 90D g/eq. Viheanetiwddpoaddiregihevatabyst, itiis diregly addedoBhe cofpbyt istubed in a
cured pr Qﬂ‘{kﬁhattipﬁrd?s%lv’ﬁ i R2EAuRPdolvBE oBhRSHUC mtfésg%ﬁéﬁ@@ﬁe@ B DF the
too high. en the epoxy equivalent 1s nore than 1, Ol eq, e
nmechani c&ttalyploparstatetapit is previeusle dispeluerlist antaderdhol snchas orrthanet, sthanol,
(%) e oSy e, O B RO o g M SOSBRS tg vacro
corrpgﬁndﬁ(eaﬁwifgaypﬁe’élfl&wgfsigélw thas tesendepsation Ofﬁ@f @iﬁml@%@h (thgoo t o
lg, 001 nﬁk_oﬁysil_aﬂdgc}ﬂw dcb@ﬂdig@r tbyleéﬂjefcalri]rabh&at&aﬂyfaﬂd _ﬁw@ﬂ@esq‘lﬁi@x&le \C/I\hen
the viscosit | e f Ran aAs3.S t 1,SCOSI I S, tQo 0 an
there T oo BbonBrnef Rttt Mo Slfaneiifio) bR 550 el dabp aBRp R hdime

an opti chirbidem conduct or encapsul ating material. Wwen the viscosity

I's nmore than qﬁogﬁg nmPa.s, the viscosity is too high and the

conposition i s _sometines goor I n workability. [OO{téL 15The rati o of
[

the silicon atBrmmsedidan pbthetleck-yRy sitoxape eprpoundi(Ehcansbegearfopmed f r om

the 19 | sSQaABLARGREIVER driie a BOIVEK: t WRReSek, WXRRRnEIRUAIdA ) the hiddIBSf
whol e silicon, ai.ons | more preferably 8

s preferably 5 tQ.50% by. npl, o,

Lo 30% biHe B AuCHRRSigRy ¢ Tt Folany i hesed i PaBichRIrly dupltsd 43002 BT & he
Ej atio gf sdlbent sapgabieoot dadsovitxpihe atkok?silaigé €0 Wg(hié}agmlyﬁlaﬁﬁﬁc) wedd a‘d&ofdling to

erive .Sils [ e 0 the e.silico o is.le
Chan ! oo REAT D3R BA Db B 11 HOPEE Bhinh S 3.0 Toralftesiithe
char act esaleant enclusigtapragicqfolar sehvants seéh dsclimethyfgmeamidentimethyacetamide dnd
ac er e ' | 5. q€asily
ooy o - Buhliho kb, RUbRE REEAEEIPNMAREAR KBRS Rt aod
cured proUiRpentzaeRsEsesSEchay dhyscetatenbytkacstate ethy! fastata and isgpromd
si | sesqub@x@iae:; ARGAEIB budivd rhdiBarfoR ehdns], PRIpaRblain@uthol; A9dRearbshd fuichfs

T T S I e N
(E). [00vi8vpoint of reacive rpgilytiyd thieaeamivhdx yh hleokaiisipicRrredand netinmolind
ChataCt g ol oy b 5 R PR
as long as the amount is in the range where the reaction smoothly proceeds but the solvent
is usually used in an amount of 0 to 900 parts by weight based on 100 parts of the total
weight of the compounds of the alkoxysilane (a) (and the alkoxysilane (c) used according
to need) and the silicone oil (b). The reaction temperature varies depending on the
30  amount of the catalyst but is usually 20 to 160°C, preferably 40 to 140°C, and particularly
preferably 50 to 150°C.  The reaction time is usually 1 to 40 hours, preferably 5 to 30
hours in each production steps.
[0038]
After completion of the reaction, the catalyst is removed by quenching and/or
35  washing with water according to need. In the case of performing washing with water, it is
preferred to add a solvent separable from water depending on the kind of the solvent used.
Examples of preferable solvents may include ketones such as methyl cthyl ketone, methyl
isobutyl ketone and cyclopentanone; esters such as ethyl acetate, butyl acetate, ethyl lactate
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30t he invention, the pol yhydric carboxylic acid includes not only a
pol yhydric carboxylic acid conpound having a single structure but
also a mxture of a plurality of conpounds in which the positions of
the substituents are different or the substituents are different,

i.e., a aﬁchséta CoRA AR Wi cAbh
they are iM@’ve Iy ref e?r ed to&asgelgg@iérﬁeg?l% cdct:)g?%)aggytlbllﬁ}:éﬁgﬁ&meneﬁ\s

the poly arboxylic acid (B), particularly, a bifunctional to
hexaf unct i onal [ooag]boxyl ic acid i s preferred. Since strong influence

of solidificat i S _obs the er .of carbon ato he
pol yhydri c car]bgﬁil’feaﬁu%%?frfﬁf é‘ﬂb Bﬁa by, yashing  Wich
encapsul satanglomatbet, isalce dmezmmsass carlerbmmmdet mthbaconelmdnwﬂahamdlc

reaction %dl@OIPéI‘Im ico&% 1tit09 i@ﬁﬁ%@féﬂ%& 'tooﬁékorﬁl%ﬂi%%’ with @Jafé? Qﬁér tge

having 5 or nore carbon a an acl
When t herasgtigreis genched bsm r@u@ah;zatlgn Beaeﬁlom@rremogm@ladmb@bby ﬁttgatlas afier

encapsul ﬁ{eldagl ;Segdgﬁlbegggngﬁlesdgg&[,&g Furthernore, fromthe
vi ewpoi nt of %F . aJ’so for inproving heat resistance,

pol ycar boxyl i c"%4¢ anqqﬁraémoerxe&t%n Y FOIRAYRS Fheavingagid %@&hﬂé{céu can be

gl :c it | ﬁsddyC [Eixémples df &ﬁftwdfpbdmi s}mﬁﬁgeécﬁdﬂtyeﬁlch{dewiamc ac1ds suthas
i functi

h t. d | cohol t larl.
i it oo BRRpeEric S i B3 onl Bl Feeo R iy Sl o BB, St
hydr oxy| agd engpoialic aciter eAsmypnipéesoé tiic congabudd ehsvisg bhsiaty, eseyandreenade of
gl ycol, H{O?%ﬁlcecfﬁesgihgﬁginﬁ ai'ka% ét?ﬂﬁ@?f%! ﬁés Sua'hés %‘dﬁﬁﬁ' ﬁgt'irgl{fde potassium

101, 4- but &
cycl ohe  Bydsexidet Haiwa hydzomde amtbqqsympbyﬁrgﬁéqd adali metal carbonate salts such as

2- etphy!| - gddﬁ%)éhrb@mgteﬂf&ﬁ@ﬁﬁgéé%ona&e%ﬁ}hﬂydﬂi Y Qiirvbonate and potassmm
tricyclo r bor nenedi 0| trl s.such as glycerin,

d th
trimnet hyﬁxsqcrane ' 011@%' ﬁfwﬁﬁqﬂsﬁ opshes Phqsphﬁgtormc&s%ym Yehipgen
3 Pydr oﬁlmphaté, dls»oﬁuhﬂhgmegerobhospmté antsliwh Ephos}m?ﬁgpcglggiqspﬁtgic{&id and
ITtri ne e xXao . ent aer rito.
e s R Ao 30 oG o AR e RSB NAE b S e
nmor e car tiethytenetmemang ngartylamideadinyethylarBinoethamd dirigthanolamine and

cyeron ohé'x‘a‘*ﬁ?é'@%%‘*k’fﬁ%‘f‘m@f%“ & PoTAaneRREHIES AL of fad removal from

2-et hyl - @lelpm L 11103g§j}1@) Y J@prgaﬁ@@ﬁ@ﬁtapq prgf%@ land further preferred are

tricycl oplepphadsdmianame lilendith YhRAPIEAS BitRlen Ao &rdRRUAAs effert hese,
fromthe vi evv&gbﬁg)t] of inparting heat résistance and |ight resistance
i hi

and maintain igh 20illum nance retention ratio, alcohols having
a br anched chaisths tddochant, elcm‘fat@d clyy, lacGvesdarbmd, Wewite, Shergais/organic synthetic

l . 4b: %%ﬁ{salr#ggexgtﬁa%%%?%ﬂ{s andl o%exané%!j?rgfefyﬁr&ﬁmed As specific examples,

tr| cycl oﬂt@é@li@dngptdd@n@lmw mmtbmwhenedl ol are nore preferred. As
the acid anhy@'x’a les%?ttﬁ'&)’elch%téé‘még %%Iﬁhﬁéqvﬁtea'&lﬁ%h%  SAEHNRLAE C

anhydri de, nadic hexah

met hy| heXiiprioBtion 81¥ 138, Es&%@sdhpﬁfénarb\i@%%@ by rlastin Shgpicals Ghnlidriaad,
bi CyCI o[ GAZLEOMe BARTEH, M&[ﬂ(ﬁ@@[@e@fthb@ Iﬁélﬁ]‘fé&lh@@ by Mlzusawa Industrial

I b clo 1 e li.c a dr
cycl he;glxeémfglﬁ ]itd %Pﬁ?ﬁ’ﬁqﬂ‘&xyﬁxﬁmﬁ gﬁ’ﬁéﬁ#“f Ilﬁg ¢ (G, %8S, Y-
pr e}‘ eL r elISECs tgdmsmnulﬁmnhydi b?Aﬁﬂhyﬂbmﬂi’lhdﬂgbﬂmoﬂmyﬁﬂl (&?Yﬁﬂ@ DP, SAIOOO
CycCl one n Il [ e r oW N
oyel onexang. a2y SHRINLEAR, EVPIICAS SIFURLTIEI PR, ANAO Lo
parti cul @hdrgacale@o Jotdt; add thaslikene Expeplek nﬁthee:aohneomludeptaculm Stelexr A,
nmay be t e
poly e A s;g R tgsﬁgﬂm%i 18 Cﬁ%k@gor& %}goﬁkq( aaﬂﬁﬂgermsé \Mx%{%gle@%fthg
no §é| veﬁﬁmtheﬂéa@wﬁ'gem%ﬁ%udaﬁdowa#dﬂé}o P01 40 S84, 60ﬂe7<}0eé@(iq 00 as
taki ng oMbsel MEMITEREHEE by WU hdi b4 NEdustt €81 MRAL AnfidtlyihisTeandi sbRYS
16WET, 31WET, A21, Amberlite IRA400JCI, IRA403BL.CI, IRA404JCI as those

manufactured by Rohm and Haas Company; Dowex 66, HCR-S, HCR-W2, MAC-3 as
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( 7 ) wherein a plurality of Qs present represents at | east one of a
hydrogen atom a nethyl group and a carboxyl group; P is a linear,
branched or cyclic aliphatic group having 2 to 20 5 carbon atons
derived fromthe aforenmentioned pol yhydric al cohol; mis the nunber

oftfunct *tl]?ﬂgln%dﬂﬁ&k!ﬁﬁed)ﬁ bb& eI dngpadl %ﬂqhe ard is preferably an
integer o

The.curabl e resin composjtion of
the invention %ﬁ%"f@l[" ég?% Db i agdrd togregetion Sé’iil-ﬁ gérea"lnienﬁse@ﬁff*ré%smfmga
p(ﬁs Si 8I e hegtingrdaid thelikd ate porfommedd tb h&sdtb Feasitdlyst, abe adsothchn3 fﬂg@t@ﬂ aly
the 10in oratio
annydr | oS PORg R et s e BB \ARSRRIER s cagtvant g
as ph5 halmrnowdhydrl de, trinmellitic anhydrl de, pyronellitic anhydride,
mal ei ¢ anhydri ]h]'E et rahydropht hali ¢ anhydri de,

op

met hyl t et rahyd hal i ¢ anhydri de, methyl nadi c anhydri de, nadic
anhydri de, hexafsidhe precten 18@031@&@?@& oramieneherhijtk peodarieandistitunidied by

anhydri d@omﬁbﬁﬁbﬁa@ @éﬁa?z&fo%%ﬁ%i‘iﬁbétfbn@ﬁ&ﬂgdé s‘ﬂl@h as washmg with water and filtration.

bi cycl o ane- - |ca

met Kyl bl[ 6‘1“8 QO f]H‘Pé‘ F%tH’él rﬁet éltugeo?‘a}l gfﬂ%?gra@yaﬁ?}memra“on
cyc IhII}n ex aﬁtﬁﬁgedhcéd piel’sslﬁe,rdimi)ém’gbﬁ ;jei:trﬂctﬁmhfaylld Itlhdélfike Trl]lesge plgﬁ'i‘obn@?hﬁﬂioﬁs
met hyl tetra ri de t nadi ¢_anhydr.i de, , nadi ¢
anhydri oS EpERTeaibdl B S e BB e hmiRbs Ry S hiRTe
anhydri de, 20t{0%21et etracar boxyl i ¢ anhydri de,

bi cycl o 2, 2, 1] I

nmet hyl bi cycl o[@qgé @#ﬁé"q&eg‘l’n@b g@dggéil'{%:éaclra %Wg&g%ﬁ%ly m1sc181e with water as
cycl ohexaractionsojvertyif ssarefgigd fperf: ingi wigh whter pying aselaant scparable

Par tiul &bhywitbedes: ad ﬂéactﬂﬂ%@ﬂbéﬂf ARG itR v efehfifed from the system by
met hyl heg Eﬁdr opht hal i ¢ anh

cycl ohexSifEl4108 of CPP?%FB%‘%%}/’?‘{EES ref]u?e‘gﬁ’fﬁWFq after aencdiar e represent ed
by 25the fol | qab48j formul a (8) [ 0053] [Chem 6] 0 (8) wherein Z

represents at Aﬁ&%asﬂfﬁ% Wi ﬁjl W ter CEIE blp:%glpgéq %1% %81%%8 Md (%) cat Bg obt¥in2d P

and a car boxyl

et hyl hehlam}m\mgmfthh abhvcnfathlwleh nd@eahdiwmdohgfdam rres@ure-or the like.
Stri-gar boxyl i q (5}4 -anhydride are preferred ow ng to high
transparency. £ 4] The pol yhydric carboxylic acid (B). and
the acid anhy he@@P%}f@Cﬁ@éﬁ@r@BWmé OXaRE SORBP Gﬁaﬁwm@tam if gaually

case whes eolbtley aadl @rakigReknk It ﬁl@rmk/ﬁ‘l‘gtﬂl,@dl attfz3°c at MRrdover, q&fmb@cmr used

0 Ll DS BN, iR BT s O Rl 5ol
ac ihd ( B) pMIfxgalégdpl&f&iaM\ﬂ lgféqﬂrteﬁmr)si/s paighf-ayerhye weleghlm gfexghgmemdi by

o 62 1 PFRer g Wi RGRGR8] lfreial St IR B s iR oh G et
0.3 to Ohet ragjseamce Recreases.o When éssmrﬁathammeoo tvirspgityi igcrgases mpd ghus

tendencywbhéglh%;iiéaagggﬂsa?taﬁg&e@f the acid anhydride increases at
curing, so that” the case Is not Preferred When the rati o exceeds

0.65, the vi scd§iel=AveiRes meleylas sl dveight-eraggarolaslan weight (Mw)

the cas emw@mﬁ@ftﬁmsme& Iaaémﬁardl et the B6lloviAg 66t GHsQ™ingaXRE ggelt he
cas:a where a smal.l anpunt EITB.I ns), the form becones a soli

nearly aPUBRUPIHIUNSIOEIAPEY)-So that no probl em arises. 20In the case
wher e t h€arpisghydifions foaGéxyl i c acid (B) and the acid anhydride are

Manufacturer: Shimadzu Corporation
Column: guard column SHODEX GPC LF-G LF-804 (3 columns)
Flow rate: 1.0 ml/min.
35 Column temperature: 40°C
Used solvent: THF (tetrahydrofuran)
Detector: RI (differential refractometry detector)
[0045]
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used in conbi nation, a nethod of producing the polyhydric carboxylic
acid (B) in an excess of the acid anhydride at the production of the
acid to prepare a m xture of the pol yhydric carboxylic acid (B) and

the acid anhydride is also preferred fromthe viewoint of

Composi Lo of TR e Rh cq o Bapred by (e Mol SRLBAPRIE G o,
t hgp or gaﬁgﬂ@t%thqh@ hipe @iloxapg compound (t@/é’t gé %ﬁﬁﬁ@t%} é% 81 8P ¢
sal t andbmferhhlq 490ganO0eigalgl, Iaﬁd@@mhaﬂy@@@m 000 gdg. alvheh fhedpoxy
manganese O 0 ZI.rc

T the Fihistie BRRRah 308 e s ARG ek efeot ELHE S Bt g oiats

or ganonetalds icbcoobighx  (Wher the lepabey ejuivalent in iRewretthard héfhgeatthe mechanical
rranganes Ei%ﬂ;r n

2- et hyl h ﬁg%a?tg ékt}%@ gdudt E&pﬁekgénoat@%gogg%ﬁ 51%%? }%J ee%%r]i) reaff%?d'
zinc 2- ethyl H8%6loat e, 2| rconi um 2- et hyl hexanoate, tin

2- et hyl hexanoﬁlﬁb V1§c£%§- Wﬁb%ﬁﬁfb?%@asm%li%@ o@ﬂ{érﬁlbﬁdtj%gmloxanel
manganese na at e ena cobDa nat. e ni cke
napht henﬁ?‘@p ng’s R’fﬁ% tﬂ%éﬁ(g?’e{b Q i’ﬁé’ﬁﬁ?rﬁé’ﬁ%ﬁ:@% QIBGBAP&RP mPas, and
naphthenpiueiculatin pﬂﬁ'@’ablbmattes 006 atPaa p hWhanht @iscedityth geith S8malLs, the
manganese. st ear. ni.c ear at e,

t { st
copper  stisay 0 e to5iiat B CRERL obrorB i e SoERRieR is Pors Tt RS San
| ead st eaptatabselmmm:lmtwengdpemiam@ mzfeniel. | d¥hert the viscositybe hmnathan 22000
12- hydr Oﬁm\f’%tseﬁl'é%s‘%om IB?O(ﬁ“gthH@ﬂ{B%U '055?1 1Y éo?ﬁl‘ﬁ Ebﬂﬁ vpcﬁk{&fl te,
zi nc’ napht hehat e exo zinc cty ate RUM acetyi acet one
conpl ex, mangdRB4B- acetyl acet one conpl ex, iron-acetyl acet one conpl ex,

cobalg - acet yl amtr@n@ome@ 1R%n awns:ls&icrea@@wé &ﬂ@to%ﬁ”ﬂhi’eﬁ is &&R@@;from
lex o

o o e s B e G MR PP Ao (6o hels o toms s
tin-acet pﬂe&ﬁﬁﬁls) Seo 60%)&2&01 ln&ﬁél pref&&]ﬁi?ﬁiytb 30eg lﬁz,ﬂmot,‘ @ﬁ@bemculaﬂﬁ ptdferably

rest ot ankb o TESSmcl” SIS TIENRERE oo ARREPAIRFESP S g,
Speci f i cuhiop,is dérined Zrom thel stdeesanmam,, tcathz wﬂmlecnhqzdnatom is(1@ss than 5% by
et hylghexyl,), t@é‘&ﬁ@&‘ﬁ{o@u&f{&{&a&o Beihd tob R6£ 805 chgrhagr tieSof a%h

undecyl enate Zl nc aurate Zl nc ehenat e Zl nc %@r oxyst ear at e,
zi nc nontireresesmenandyhysthere ds a soneemihatthe qured pmsizlp s RufSRRCHAskResS

zin ¢ heﬁaﬂi i€ e@il sétd%eQCt MorésveRheheR18S R6b @more than SMRMEANSY the cured
parti cul ar

fromthe oi nt of comp at i bi
D2t hyl haRalisdEEomes B fetoh PasedlsrEo O ST A ————
sal t t hecmeis natiprefersédear at e, zi nc undecyl enate are nore preferred
and Wnen tra
Zi nc corrpl ex (r)ﬁjg ?ét%?%th'a%ﬂl%g??{oéﬁdggﬁ? eaﬂg)r?grf: te%rhmésa tﬁpﬁ@?{gof g\] R,
20part i celementgl q;nabfszsranédhe like of't ﬂblosqumh&ar@anomyn@(@s as
comercially Zg@‘;g]abl e products, Zn-St, Zn-ST 602, Zn-St NZ, ZS-3,
ZS-6, ZS-8, ZS-7, "7ZS-1Q, ZS-5, . ZS-14, 7S 16 (manufactured by Nitto
Kasei Kogyo K.Iaeypolykxdeq sarbergvlisrasid ()dta pympeuny chamgieredia t%ﬁdt has at 8oy
Oct ope Zlaastlx%/q:@@b@jaegr&fps 2BAheE A0S haﬂcﬁ bdrB&d proag abynid@pgcem&m dal

LB 3600kt imantrhiedp @ah@w%c’fa‘?‘aﬁw iwﬁ%éﬁ&d ;2 Sy Pie SRS

( manuf acddid esmpxyunkihaginkradiigtle stescturadu) alsmy meturesstta aatity cﬁﬂm&@buh@m

compl ox (et A GsREARRPIR b it ARGy UG BRTORATEE iy i o

wei ght , miﬂlyfdmctcnéqoxmhqacud) celt%wh@@wén@mmwmt@m they axs aoblectively referred to

or ganopoj ARGarbhbrylidudEr ms of a weight ratio. I\/breover
parti cul as?bl%;l/ﬁ%?e e?reayl sco 1to 2%

cur @8l e resi nAsdhppelyhydsi GrbpEc aﬁ@ééﬂamaﬁw@&ﬁﬁlryaa hﬁu@tlonal to
phot o- st i@kkfing@snal BdrboxIR ARk Préibad. | 1Shhde stilbhg iffluRhes 6f dibiMication is

observed when the number of carbon atoms in the polyhydric carboxylic acid (B) is small

The

and workability as an encapsulating material decreases, a compound obtained by the
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nv %/1/4.?2n2(1 ) wherein X1 and X2 are the sanme or different, and
are a hydrogen atom an al kyl group having 1 to 50 carbon atons, an
aral kyl group, an aryl group, an aryl group having an al kyl group
having 1 to 20 carbon atonms, an al koxy group or a structural fornula

(2), and r@abhb@@ﬁi biZ@eioRdl t%heﬁ%oﬁ%nﬁﬁ)d}h@dﬁ& Elléﬁﬁélr}ﬁ{/m%%rdﬁiﬁ&e C&dbon

[Chem 8 in the stru I's baonded to
the oxyg Wnaft% m%%lﬂéw IlsaprE%"th ﬁh@naﬁ beaﬁgcaz PRAESHP & a

hydr ogennairg rgooa voakdbylity g5 e endapyulﬁtmghnmenm:aﬁ &e begurad. Orfirthainoke, fadn|

group an a i fic .exanples, of .the. coompound
repr esen dVl%Wp(Elﬂg( élfg%ﬁag)ulztp/ a{‘? f% rﬁproy#ﬁeﬁgeﬂa{én% a polycarboxﬁlc acEEPm

bi s(25 2, @f,h&-htthc aadenlw:lrmmea safunated-ajiphatvasybho atié ankyeirigle s praterred.
structural for (2) where Y is a hydrogen atomis Xl and X2,
bis(1,2,2,6,6- tarret hyl p| eridin-4-yl) carbonate wherein the
structural forhig kifungtionghee X?qu@tlanﬁlr@@ ydrigr deghol & not partigulagly limited as

3?12' 2 E rZUC%tn%rag tﬁeeéleﬁmisfwdmﬁo@ﬁ@mgh?gﬁ glébﬂolf’c m%}o;% gﬁﬁ?gﬁﬁh@ﬁ%ﬁ?&ﬂe
bi s( 1- una@ea%%é;ﬁo lols éu%l & t@ﬁﬁ?ff ffcr%ymrﬁpbl@m? ? B &4?9w5%¢@8téb%gutanedwl

wherlgd n 1 debwsared il ul, dpedtanietitl al ,6-Hexnfedict, Yclohedmedinttditmbl RW-gr oup i s
X1 and

1,2,2,6, éfeB’é’%RegF?gf% & %@FI ZpPyh 1,9@81?%859 WB%W&%@ oxyat e wherein

the str umcnrplaﬂedaocdmiedna('l@l)andhmrtmrheneéloda, trielsisyth gy gygering trixdetR@alethane,
ter!t - PenithayioRk MRl Fimey1aBtahd hd 3K §drofFmBnDPT 4 atrRlioY. 1RERILELR

conpound,

bi s(1-u nwwhg%ta@ @H@%‘f}‘lé]ﬁhﬁtrﬂ@ﬂnﬁi hrxeplgisncluasydipensaer britelicandiiee ke

g( ge 1% (r)gct ur al pa@ulBiypre RYa b A EShols 418 aBdhSRBEEY (%\f nﬂ{r@b'ﬂrbbﬁ atbimsaad

0 005 1 obSHE g Ghenpk | AR i Fe P o A P AR CERe habg 2

further f OyclotepaMirhgthave] fh4-diethydpdntanetiivl tzqahsalnmn@’p@m@bbmeam (A) in
bhot o- ot RRE TRy Ry Seiogecansaimllighes 88 b cfondliot P8 prstersed, Ofthese

or ganopofrgmithoxigrpomnp! inaprarieid ket rasfstanmp ai/lighy résigguice apd rrsur&mcmg ashigh
ins léfdc | Ci|Rftinard rétgiﬁwﬁtrgf?(g ahf%ﬂgls h%ﬁ Encfﬁq@& blgadl!l &rﬁ@ﬁr@ ok g%gcﬁ/é‘tmture

wei ght, the resin cured Pro uct is ¢ invit
i11um na%‘a as et bytile é@é@amgdlﬁbﬂlewe@%rgb@el 2[%@5@1]y1pemw@edwl, 1,4-

phot o- st @Q’(ljdheiﬁgedﬁ@thﬁﬂ)m tﬁemsdeeme)dlmaﬁam and H@i-bﬁﬁiéﬁ&ﬂ&ll 88 nidhe paerred.
resin cured pro [

or ganopol ysi P&(satﬁg a?ﬁ)anﬁ'ﬁg@% WU%‘FE&% %@BS’/ F‘\wbydé‘éf: dngthylnadife

or ganonedrdiyiride, sadlic aahylirale, hdxahwpdrgplnthabixt aihlyddde qui}ebxex(a@drophthahc

P I X as
P s o ARl DS e A0 Dbl 2 M SOIDAEX

bi s(1- un@éﬂddﬂdﬁcwezhﬂblsydom?eﬂhanfénwﬂ 1parbpxdilicanhydride, c}aﬂ@mnameel a&

t he phmﬁ’i‘c%@%}kd FQfanﬁﬁruﬁ%d'tﬁe lile HE?E&EIE’@@ teyr tH§s% themin

conbi nati on IS Is because, 1n the Case where are used_ as such

a conbi nagihgihexahydrophihalic spiyiide and cyslekaxpasrd 2»41tricaﬁwylﬂ<‘e§12sacrlaﬁé@deaﬁa
heat resprefenied @watithol lighaikhpyrei®y. or ed by light and heat, and the

pr O%%Ct 's al e SOt 1J[iln(1asn or -{he addit {ogsi'é%%og G n% pa 1cultaﬁ %es'ignated. As one
specific reaction condition, there may be mentioned a method of reacting the acid
anhydride with the polyhydric alcohol at 40 to 150°C under conditions of no catalyst and
no solvent, heating them, and, after completion of the reaction, taking out the product
without further treatment, but the conditions are not limited to the reaction condition.
35 [0050]
As the thus obtained polycarboxylic acid, particularly preferred is a compound
represented by the following formula (7):
[0051]
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[ 0060] The photo-stabilizer (D) can be used in conbination with the
ot her photo- stabilizer. Exanples of usable photo-stabilizer include
hi nder ed am ne-based conpounds such as

tetrakis(1, 2,2, 6, 6-pentanet hyl-4-piperidyl)=1, 2, 3, 4-but anet etracar box
ylate, [Chem. 5]
15tetrakis(2,2/6,6-tetra
ylate, a m xeqd esterifie
acid with 1,2

t hyl-4-piperidyl) =1, 2, 3, 4- but anet et r acar box
product of 1,2, 3, 4-butanetetracarboxylic
t hyl- 4- pi peridi nol and

3, 9-bi s(2-hydro ~di nmet hyl et hyl)-2,4,8,10-tetraoxaspiro[ 5. 5] undec
ane, decanedioi ¢J aci ,2,6,6-tetramet hyl-4-piperidyl) sebacate
2,2,6,6-t§ i pefidyl nethacryl ate

bis(2,2,6,6-1etra i peridyl) sebacate,

bis(1,2, 2,6, y1l-/4- 2 Opi peridyl) sebacate,

4- benzoyl oxy- met hyl pi peri di ne, 142-[343,5-di-ten-butyl -
4- hydr oxyphenyepr opi on ]ethyl]-413-(3,5-di-tert-butyl-4-

hydr oxyphenyl) -272, 6, 6- tetranethylpiperidine

él g( ]2- g g,hgl%g} ggﬁ%ﬁ}rfl%?ﬁg fpﬂigsgl{l{p %ﬁea&ﬁ% hc[al gn%o a(liydiogen atom, a methyl
d|nethy|gnmpmydAchﬂnxﬂxygneﬁyspMBtMythdK#kmaydmaﬁwhmuayanmhamng2amE@
bi s(2; 2, 8abon gtéﬁﬁtd'éﬁoﬁf ﬁ'é{ﬂi ﬂjﬁ.( eﬂéﬁ)ﬁ}ﬂﬁ H%pdcﬂf/ 1'0(1!(%}‘1131) n?ﬁttﬁé nulﬁber of

reaction _product of |net er oxi

N, N, N', Nfunctenah graawg af @ﬂ@pb’h(yéw 91F0 iiyetemably @1 teger of 2 to 6.
tetranethylplq@oygln 4- yDanlno) triazin-2-yl)-4,7-di azadecane-1, 10-di
anm ne, a pol ycgnden

G but y1 ant ne. 118 P sieaReREifPa phihs ievegtion prefirablientingspariday 1.

1, 6- hex aalré‘tyﬂyitleneldbalmnm posdible to arbitrarily control the viscosity as a curing agent by the
N-(2 6, yl ) butyl am ne, poly[[6- 3

0(1]f;3 gégéﬁ%gﬁetﬁﬂ% Qfﬁhﬁg 9 3,5-triazine-2,4- dky & 6-tet
r amet hy 1-4- As the ac1d anhydrlde spec1ﬁcally, there may be mentioned aci anhydrldes such

pi peri dyjy ﬁHihd‘lR]aBﬁ%@rEIﬁt {Hfﬁtﬁﬂﬂ‘& ﬁlﬁw%rlge %y&(ﬁﬁélﬁﬂ?%ﬂwdnﬂe Rhaeiclatiiriieno] ]

ol ynerl ze ucclinate w

4- hygr Oxt)tptrghyéir@al'é]gaﬁ@talngﬁ%rfc}ﬁ:yheﬂwﬁp&g@}ydmnbglqlgaﬁghydnde methylnadic anhydride,
2,2,4,4- ﬁz&lid @ﬂﬁﬂh&é,h%ﬁal@ﬂﬁyﬂhﬂﬁlly bﬂ%}b&ﬂé hasﬂﬁpmtekaﬂyd?op@nma adBdride,

dia 653' Dt Pt ol SIS B EH L2 TneBisn e i ubouvlc anbydiidssy |
est er, Maﬁletwdycﬁ{ﬂ,@démplant Z(,Q-ﬂﬁ,aﬂqoﬁyheanla{ﬂﬁﬂhmhd éyclohexane-1,2,4-

plperldl s dione, 2,2, 4, 4-tetranethy1-7-oxa-3,20-
dlazad|5%¥r igﬁ%Ja%E@F%enelcosan 21-one,

2.2, 4, 4-tet ra,?@ftwh_arlzqmgwaltgrajwdrophthahc anhydrlde methylnadic anhydride, nadic
di azadi Cofbly @i s, %eﬂahya}dﬂ)ﬁﬂﬁhe 9&%1%@ rﬁétﬁ?ﬁeﬁ}ﬁzdﬁ&hﬁlaﬁ«@%ﬁbﬂhde

ester/tetradec S [ opage |o

[ (44% 3’%@ Rl g#é‘f B}cg(clf 52 iﬁ@P@nﬁQr& difgbayylicanhydride,

pi peri dl myﬂl@lb&%&:&ﬂ 21ijiggpeane 28 -Hicatoikdliesitgdadeind cyclohexane-1,2,4-
2,2,6;6-tet é&a ‘ggﬁgrldln%: d1 3- benzenedlcarboxyanlde and

N, 1\ 11- bFS op tRYRCA S %er i di nyl): benzophenonebased
conmpounds sucWaamudeQm@hzbhehabbmémphmaﬁ©mﬁaﬁddednﬂbﬂh@uhﬁ&nph&hh@s
2-(2H 5 Iﬁgg& t

2-(2-hy roga %{ A Io?a )I\{leny’ ’%étﬂ%ﬂ(;??’?%fﬁ 3 Q'Hf%}dmﬁg Byh¥h )af%t}%ﬁ%gented by
2422r5ydrtbsz§01§w(13g ﬁ)rslu@(ﬁ}é»t r ahydr opht hal i ni do- met hyl ) - 5-
nethylphenyl]@@n@?trlazole

2-(3- terﬁ bUtéf - hydr oxy- 5- net hyl phenyl) -5- chl orobenzotri azol e,
2-(2-hy 5-di-tert-pentyl phenyl )benzotriazole, a reaction
product of nethyl

3-(3-2H benotri azol -2-yl)-5-tert-butyl-4-hydroxyphenyepropionate with
10 pol yethyl ene glycol, and 2-(2H
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tert-butyl phenyl) phosphite, tris(2,6-di-tert-butylphenyl) phosphite,
tris(2,6-di-tertbutyl phenyl) phosphite,

2,2' -net hyl enebi s(4, 6-di -tert-butyl phenyl) (2,4-di-tertbutyl phenyl)
phosphite, 2,2'-nethyl enebis(4,6-di-tert-butyl phenyl)
(2-tert-butyl-4- met hyDphenyl) phosphite,

2,2' -meth enebis(4- gt hyl - 6-tert-butyl phenyl) (2-tert-butyl-4- 3
Onethylphen S
2, 21- et hyl i dgnebi s§ 4 nqghyl 6-tert-butyl phenyl) (2-tert-butyl-4-
nethylphenyl) S '
tetrakis(2,4-di § tyIphenyl)-4,4'-bipheny|ene di phosphonite,
tetrakis(2,4-di-tert-h yhﬁginyl)-4,3'-biphenylene di phosphoni t e,
tetrakis(2,4-di-tertbulyl y1l) - 3, 3' - bi phenyl ene di phosphonite,
tetrakis phsR i [
tetrakis @e%?g? : %Igégten %ﬁ géap he nilé%lkcﬁd grf mb?%ﬁd}ﬁg?ﬂeﬁgﬁsﬁs”&’?% g%% I’?I}l tgg ,
tetrakls(“fE'b <O | 2TV t - butylphenyl) 3, 3' - bi phenyl ene di phosphonite,

B: 22 2, 4- dlie ptréefre{r&ll) budyihphs 5 BRIy I‘ﬂgeﬂﬁzrﬁﬁh Aot {Hg&l%hexane 1,2,4-
D ﬁf@%ﬁ%?éﬁﬂéﬁﬁﬁ#@ i Vre%%‘gwg?% hE e

bi s(2, 6- dl-tedﬂﬂﬁﬂylphenyl) - phenyl - phenylphosphonlte

ot oS Ao
di phospheeimbigatiqry angyinhe parsspiese dey are used ny¢onplbm®tmatl@ ratiq theree$1d be
phosphatgﬁﬂq§bkhggm iPHRIBNAN R rddgdechl orophenyl phosphate, triethy

phosphat e, di ph esyl hosphate di phenyl nonoort hoxenyl
phosifhat e, trﬂHiRﬁQ?éY @Eé%ﬁﬁéte di butyl phosphate, dioctyl

5phosphat e, le@@W@@&ﬂre@ﬁQﬁﬁﬂ@%yaﬁBﬂgﬁtMtﬁd ﬂtﬁyhy[dﬁ@@@ﬂboxyhc ac1d @ the

be al sb DB ARV aier AN ) By et pb i sy aR el ot tes o

are not PArEVELWA) isypreferabiyed0ane. Gﬁ,dunhmarrpfew,bl)a@ 10 w8 65 neandyfasticiiarbyd

by Adek tai

ADEKA siaﬁ%%ﬁ@g 3 tﬁ%@%ﬁ@é@ﬁ?ﬁ%s %@%ﬁ% 'é%AB
HP- 1  AvreRrizasionsizhe aeid apprdeTsEsase0it cmm(Ao HmAtheszeals NRDPIIBTABR
and Ak o B B
an e rati1 o o e oS or us ase
conpoungfr\s the gasgarhers mﬂ,ﬂ@ﬁe &{ﬁls H%P‘éorawfeér(amept @etﬁs"‘t‘ﬁheﬁ%lﬁﬂﬁaﬁ
wei ght, &ndurit eer?imb)y thedb @i bedodieataisukd bondailey adiolid e poisiass, kO#ANEs Hrdbldnd
ternms of |ght ratio. [0065] The curable resin conposition of the

i nvent i of “cont ai ns t he or ganopol ysi | oxane 20(A) as an epoxy resin,
t he 260l yhydr i dn therdasxywhere thepalylfRyicasrtmxylic aad (Rpmntthe adid anhydride are

or gano / :

adar 11 verand EpaBinkind sindd REARRATEL Boivh oo ORbALE HiaB) Al
further ey¢essadite %%%lmdaée afsthaptqsihlp @fgtbﬁﬂméﬁfdpten@reanmxam: abthe as
an addi tpaﬂaﬁfmrewogy@@a&d OB) drfd1tBd aGiQ ARISRRIAL S aldERfeFRY TR BHeSRe WS SRt
in conbination.wth qﬁper epoxy resin, curing agent and various
addi ti ved COPXFiRNSE Of Fif aFEi9Boxy resin, the organopol ysil oxane (A)
can2Be used si[d@f5y or in conbination with the other epoxy resin. In
t he case wher .used in.co nat.i o th o of t :

or ganopol ysi | ?)Pérge%t) %)r%sm ¢ Wgo% gptie‘le (I)I%?H{’%%F(H] é’F%%nSBFf?Hgoﬁ%tby
wei ght  omdimprtks OI]gamqm@mlﬂlarcblylpbxéCér ably 70% by wei ght or nore.

30[ 0067] MetAl o ?H?W%zﬁﬁﬁiefﬁhéj nf/dr @hé:&‘g%%d?ﬁétélﬁg e f%x ﬁg{glnclude

or ganopol ysi | oxane nment1on novol ak-t
resins, BHBHENERAIANEARSHATQsk GXBALty @§k¢is°0mﬁbﬁmﬁy¥lpr’én dive ﬁ?ﬁdlke

tr h@[@ﬁny: rrEt h@%ﬁmb}éﬁ%fﬁﬁ@fgarfoﬁﬁatdl'ﬁc s RS RSN orh BB SHAYx (EFI NS
an e Il

eci fi.c there may be _ne oned sol i d. or qui d
oy s dHSge PR A e AT GE U A BPa0a - smhwanoate

cobalt 2-ethylhexanoate, nickel 2-ethylhexanoate, copper 2-ethylhexanoate, zinc 2-

ethylhexanoate, zirconium 2-ethylhexanoate, tin 2-ethylhexanoate, lead 2-ethylhexanoate,

aluminum naphthenate, manganese naphthenate, iron naphthenate, cobalt naphthenate,
19



napht hol , al kyl -substituted napht haol s, di hydroxybenzene,

di hydr oxynapht hal ene, etc.) with formal dehyde, acetal dehyde,

bezal dehyde, p-hydroxybenzal dehyde, ohydroxybenzal dehyde,

p- hydr oxyacet ophenone, o-hydroxyacet ophenone, dicycl opent adi ene,
furfural nidefdap Hl&ﬁﬁ@l&bﬁéﬁ{a?ﬁﬂh)ma]te ]zmctHaBHﬁ'@MAte zirconium naphthenate, tin

4, 4 bls(neta - bi.phen

1, 4- bi s( &APH n%ﬂi BQHEW a&mzmwﬁleﬁ@ﬁ%w&@ﬁﬁ? Fip#aley BAR si§praten gobalt
| i ke and sféﬁﬁtef hRAelRBAL ISt ené, zilth Qe 3iRenianSReesne)] th SetehtcAsad

2l Conol SRR aﬁg?Jnﬁ?catﬁ%at‘éé%%%iﬁﬁ%@%@eﬁeﬁag’r@”&dﬁsﬁ%ﬁ%%ﬁﬁd

epoxy5 r esiamggnatel riny elyiristaep @iy pabsikats zimg r;aphtﬂlyhate,&m&:rhdxaste,dzmp@otylate
resins, i Vv

S ST S RECPE AR RS Ve CRRBN LALER AR B
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these curing accelerators, and the |like. The curing agent to be used
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BBM1$) Sthay bk zleernuaiéd ADBKIA $EAB BBPHC, ARKIAI SRAB BRPa# ADKISA STAB PEP-

EZ‘ZFLZ? S AR PRDR s Shap i PR B 7 AERA AR

as col or 26y ADNEK BiS{Tads 5220k, ATSK ASTARK a1if8, ADEKAISFAB 1500] ADEKIA BIBNC,

328, TIN T4 I 7, TINUVIN 479,
Ot WnSSORE YOERE. 1Y IRSSERS T ot R ADERARIRRTER . o8 by G ba
Speci al ty Cherf@&lls, and the |ike. 15[ 0084] In the case where
t he jabove phengre, QH@%OQ@ dphicruaBsied compPsurRITe Bmos tt@g%%ifw&ghpﬁlore

blended is.n I dis in the range of

. 0% by %f%ﬁ%ﬁi’éé Wb P%lgma!btpwgg “F?lx%l’éﬁe‘d%%‘fettf’éli‘? ganqpelysiloxane
| nvent i ofA) ih @é8fs]of 2@Tdhe ratler abl e resin conposition of the invention is
obt ai ned by rri[ é}q i ndi vi dual conponents honbgeneously. The curabl e
resin conposition-of the invention can be easily transfornmed into a
cured product Theenwsbie iesintchmpssitien afiho énveatomcovmue thicicogembbyly kitrowane

met h ijwention
s Phor g drear fre Oy EBbRIEARAT) o Aufhy bt i P 00
i f nec es@raw}omqtﬂéc st anigortba ereanemetablic complexdka ap Ao pddit pDhefo-
COWD?UndstaﬁlﬁﬁbrlQDm ?@ésgérﬁﬁl GorﬁﬁJ}ﬁnts%}ﬂ qadmeff thd Acll@iinl@afidé he, Q&rﬁ&%g@ﬁtt aﬁld
agent us xtruder,.a knea aro ane m xe r e
'Tke accbF AnAGIER AR dadsityq asei)f#gwbbee%@agl CEPBORS. ABhRydvatDe ﬁﬁ%\l@ﬂy
obt ai ni nig cambiriatibh evithesther epoxprsing turing dgent drel vagises sdikdest he obt ai ned
curz}tgl e resi n(w&{@?osi tion of the invention is liquid, the conposition

is potted or ; a substrate is inpregnated therewith, or the
30cur abl e r esilmthemppyy Fasing thejgganapelysidakane(s) canrhsl uded singlytdrém curi ng

i's perf%ﬁ?ﬁn&d&l%am@%ﬁ{eke REROVE the 'caggt\w?er&aé? ANREE if BSmGH g}ﬁgi

resin COh‘pOSItIOﬂO et ion is solli t he be rrent|o
pr ocedurt8e tio qﬁf%%@rngﬁ@omy&"ilﬁweé% the athols eH?éVtW%lSd}foﬁtﬂbbi oltysiby

usi ng a weéighsdrahor8Dbai AarBSRfRebIPT0% Wikt giforbur t her curing it
thr%tégh heauE@q?Ihe curing tenperature and tine are 80 to 200C and 2

hour s e 35curing nethod, it is possible to harden it at
once at high tAsngpexwatesine uba]ﬂe niconlﬁallpn’tmheﬁiﬂetﬂletoﬁgaﬁbp:ﬂﬁilbxhﬂi@(A) there may

t t i t
Rt SR e

t hen af tmoXE LSS gippenylmethade- t)tpetewe,nrems,cpl‘andam Stypesepaxy msinsgnd the
step, it B S&ﬁéel{l%dth(ef% Iﬁéyetf@ﬁq%%ﬁ&%dfssr?w @Ma%?WIQSIg }Hcgldﬂ% t he

te eratureeeva

st agés. hienheegl Adiwborgl S, élu@dlp@mbrfb@m ‘bésphenrd, f@mea«bﬂ@hfsré%i ha'-
conposi thigienef, 21N BigheNENS B35 Gaiaketh Pt @1 rBehHRMyIflisss ol Hdrddugndne! abl e

resorcin, naphthalenediol, tris-(4-hydroxyphenyl)methane, 1,1,2,2-tetrakis(4-
hydroxyphenyl)ethane, polycondensates of phenols (phenol, alkyl-substituted phenols,
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t ol uene, xylene, acetone, nethyl ethyl ketone, nethyl isobutyl

ket one, di nmet hyl f ormam de, di nethyl acetam de or N-nethyl pyrrolidone
to transformthe conposition into a varnish of the curable resin
conposition, inpregnating a substrate such as glass fiber, carbon

fiber, p%hpﬂﬂﬁ&leﬁlkﬂ-%ému%'rﬁé Rth88s,fdilBRkoxy® Ehﬁ@n@adlﬁjfcﬁﬁiyrﬁf)htﬁéﬂaﬁé etc)

o Mo %@Bﬁ%ge@ié’q%aﬁe rodermpeizaiehudi gent on 1 hi s

occasi on hlydrob@l&ﬁhzhlﬁel@mlealﬁlﬁhydirbxﬁcewphaidmi &ﬁydr@xﬂd&%obkeﬂbﬁb ght,

Corpos: ¢ Ciompbitaden AR, £ paChleaSlpyhi - eebdf 4 b BoSplFbD-
r esi n5 curlddbpheniylct 4tbmﬂﬁcldommv@1}dh>ehmnef] Jéis(mathokpmethgbenlatrai arable be
RTM et hggd Hﬁ)'dﬁtﬁdtcgﬁlgw%' tgerg&nnﬁ%éﬂa% Hl%ﬁﬁg}flglf %Ii{h gqgtl bromoblg})hegol A,

Fur t her nor e ere oSl t nve 1 on

al so use@lysidyhethprified repaApdeived diont aleokals aplidipuliqwd epaxy esias suwbas

of obtai gzyamywﬁhe%aéeuleabwﬁeme eﬁicpcls‘&;ﬁasz? késirﬁngly&'a?l é‘swr%%e% dpBgy N
COfT'pOSI tron of,. the.inve n is firs ?E i ed as gl’ ementi oned

varni sh s ?ﬂe‘%&‘%@? ?ﬁe RGPS PO r%@}?dwwg@rﬁaw Y ezunad/of g
t hert 20 tapmsjzabmm:hn@amcmre irBa sﬁca;g@e stducpet boclmal, cythesdbyddrensiorg a

sheet - shape dh SIV ent dhesi ve a ent

used as glﬁ Thter gosrd]il(gf ihs éeq%g f#thF Eﬁ%‘ﬁtﬁ] “PeFY geﬁ Iﬁoggnnﬁﬁtg
the |i ketherado enleilyona}f bft wsedsugfsod taoi comart tlopedfoedy Eﬁamed:umhmihmtmn
The foll ow ng [Wbﬁi explain the case where the curable resin
conposition of t é invention is used_as an encapsul ati ng material or
di e- bondi ng et srnaiplyfmkpaesgd theathezgbly woin¢amperigon af hetryention Gosed in

In t1e capweaieke Ic eacaitiete ﬂm@%bﬂlpﬁgff&?i%'ﬁsb@m &ftichh@ed, INEESrhBIAed §se
used as an %ﬂgy@sm ating. mater e-bonding naterial for optical

sem condidf: GEROBE!E mﬁllsgl?ﬁet?rrle@lm § C@ﬁ‘?logéhq_%ydﬂ%@oéﬁ &% resin

conpos |h t cmnllammdphapag atlefnxytydsleugid struecmr? Egth’e Blel&0n h@’o}ﬁ@&ﬁ’e& Sankl(bpam
A), the ano

St or ¢ P PRIy SRR i8R edrionabs e PSS ol

and i f n@ﬁelsl@éy preferredepoxy reS| n other than the above one, the

curigg agent, Amege%eyafwepagﬁpésmgt DereaRh} X hdATn-AMLR dBlat By, Such

as a photo stabi |1 zer i S” use € encaps ating materi or
as bot h ®¥idatien oficompeiadsiihatiean be produssrbyt the cater Bpiionaeactign ekt erl al .

As a m XtyigohERédteskbokylRYacal ﬁltﬁ%fﬁbﬁ@l@ ofthe@k@tifidtiont reARRHAFUr € or
el evat ed tﬁqugerature u ader, .a three- oII

i ver co RS Pl BT Rracias Rrpbieed e hafirtisdron wl. 36

beads m p.R24@f (198@), Tetkahedfcdd8ier p.4475 (1080) aplthe hke)s enthe distiuledndid reaction
el emgnt

Sano SHERGRSAeRUENAL (GRSt i 7P A 2062 10 o-n RO
| nP, GaNand theylike) oy @ﬁhmntm Rstemcbmmasa@@emf cxetbhexcactathoxplatdsters at e
of sapph@@oedﬁl@!; A&dcrib& fm JPSAQoé@%QIsMH% thb hﬁ Re). to a lead flame, a

heat sink or a_ package using an adhesive é bondi ng materijal).
There is a tyJéle\Mf@P%lsarwqt@agwel@rlaélnaw&cﬂs oRg %Sethﬂsare@ﬁm@@% being an

](c:ondU(r:] ti z%l%fﬁiﬁc%r&@%;yl grofip! gmanére nﬁ@rbeﬁfl@’ttﬁﬁlbd ald ﬁ@? 2 8mherRAE g@b@r chip
ro ea | ST,U an S Cllon,
et matre BB RO LS ahRShoBih e et L ERR ol b ne i o 6
such as laxaegiody cyobsieranciiactbarod i, & dietisil pentanepios, 2-¢thyl-Dbutyheé,3-

I nventi o %dﬁ»‘f n%%?&i@}tl%&? tﬁgfc%?a%&u%ﬂrﬂghg%tl 3{1(!1 i%rbgn%eﬁecﬁolb Prmg? N&h as

mat eri al”. n VI €W conveni ent e cu
resin coghpessin trunetbylotemnﬁ,ﬁmmhy@ipmammtmn@tﬂlywlaltmeezmmm@ethyl 1,4-

mat eri al blﬁMdRﬁ'eteﬁ’ﬂﬁ@ﬁ&ﬂ'a@&;bﬁﬂex%&%l'aﬂh 'dltEl olprogane aﬁﬁtl% & h?g ¢
Str u

adhering t he sem conduct or Ip’t he su I n e curab
resion coiRpRBAE éﬁd%fthﬁtrﬁ@aa/rwi@ml@ﬁe e¥pdicagid e@}mw@r wRTipadidrphgkalic

adher ed dyd, pdopbihabc hd1@, abBsie atid @ lhkRencaRbiboRMid A8d 60 BBNiRe HABHHB acids
are not limited thereto.
[0069]
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As a nol ding nethod of the encapsulating material, an injection

met hod wherein the encapsulating material is injected into a nold
frame in which the substrate having the sem conductor chip fixed

t hereon has been inserted and then is heat-cured to achi eve nol di ng,

i ech e on 30 B e BN oBleiiid e e izklon,

|

Subst r at &SR AHER X‘irwaid@ﬂﬁp c degipties oy ?@31 Eeqmm%a and then the
chipis rel eas&@cfﬂmﬁp&smk@se qﬁoxtyhesu@tlhielludﬂERmezhaEI\hGemiJm

ol i ng 300 AR aaRs DarBRENERLny RobtSPEhn TyRMaR 20Tk 355l
hot-abr &0l BEPBR 50, EHPEBéﬁIO(EIaqu tradgmafes,qulenayufacved by Daie] Chkmical
can be e ons
o750t o TBYGHEE: Cp-, hud, Byl Aok 8RR (AT Sy AL
pur pose &er‘ﬁ@ﬂ@%ﬁefﬁ?@c@ hiterptiag: SosetasEpeldsiieligdreq-hebpTh85heat curi ng,
for exanple, PlrigyGHEELERRBRGBEST ROMBRthdé t&QeotfenaJya%sE&rn GhtThahes

to 5 hours an%bg@n after-cure can be performed Under conditions of
120 to 180C a mnutes to 10 hours. [0093] 5The curable resin

Comgfi tion ofAsthe cuﬁugageino,rit Bposdilc appdel tﬁdpblghgﬂnﬁaalboxgﬁescxﬁ rQB)Msihgllsr
curabl e resins.,su ) Q

be menti Shed” Om(Pnna 1 th ‘gl% %lflsa'“ﬁ-‘édéé%e gﬁé@%l&‘s aﬁrs& st Sﬁg eﬁgfl%er t?lgli”sm

(i ncl udi ngnbitmemrswlth lthermherl—?:RFing agentheln thi edse of ﬂmﬂomhm@l ura the ratlosof the
(i ncl udi ﬂﬁal%&%&t%‘# tllfé%'lﬂ'g'drl c%%ﬂrlﬁ: A d c?oxﬁ;l%iﬁﬁ éﬁﬁnd Eﬁe%cl)d a%ﬂ(')qfdride in the

encapsul at1 ng agents al so cyanate res osli tions
encapsul #PkFupag agen isprefaaidy %Q; diyrueigl or zqry pad pardisylarly preduably ddins
as CuH i ngy agegplttgrlfn@fe resists, and additives for other resins and the

i ke. [0094 sives, in addition t.o adhesives for, ciyvi

engi neEarl ng] p?fégc‘&h ]i?eecurﬁ’@ta@%tﬂisg@g mn @‘Eﬂ@?%ﬂono‘fl?]iué‘éa%}eﬂ?s%d

medi cal oeepoundseiri anhydiids- bﬁbecbmpdmnds,rmldeiba#eﬂ dﬂsmpomﬁctsepmm-b@s&ed

O these f i terial eLe

vent i onetP TR RE HORSld BaabRledToRRRhRM oTRe Bl 2 Shieikd SRRy of Giable
bui | d- upcwmgﬂgeatleslud@lamm@mﬁ p@yagehtcgmpgemmmumcbphmdhmhms such
as unger Hielﬂyien@ﬂﬁﬁﬁﬁé kﬂletﬁﬁén%nﬁlﬁb rﬁlﬁﬁﬁgﬂﬁﬁgwl ArSRL {5981'1&0 Qi ve

films (ACF), ad esives for nopunting such i'sotroplc conductive
past es (Mepgndiamide atméyamlré%resm[smsqmed from dimgr of imolenicasidangt i ng

agents, | éth?ﬂeﬁedi’ﬁﬁm@eaﬂﬂlﬁﬁé llg@eﬂsa@ﬁﬁd prﬁ@uctﬁbﬂ&id\ﬂlhyﬂﬁaébﬁ\fvﬁlﬁ siliBdité-based
encapsul at 1.0 o nsi st or

ot onfbviiy G Srodt 8 o 4P S ahy e RicheS et AR Ehids cimeliticon
used f orarieBidCPyroniABtiamdhytliide,| mideic faohydrideatetdalhy@rophthedieranhi dridepr

fli hi I n kages
suck S BROEAeohlfic ERRARRY, ALhoRaBt AR R alivahBE ce?rentf
and t he hexabydrpplgbgjc anhydride, mﬁéhsdhﬁX@Hyctmpiuhaitc apibyditidee Buianeteticarboxylic
i nvent | O&Iﬁx@fld@%dy%ﬁ)‘ﬂz bR ]lYe%'idn@%3 HREDHokIR MyRHdQPL i cal parts

mat eri al s. Eﬂ{ I al s means Qgener.al materials to be used

in uses Wﬁ@a lcmc %251;5@@% Zn" §i°§¥t@xﬂl‘g?ﬂhydflﬁ$=raﬁﬁi@MCIPE%?(anﬁnthr‘h'v| ol et
ray, X-raitadoxylasep- dhﬁ?@t@c& Vil guldsh&mséwalaaﬁcﬂg sith-as Vaibenos pesdifidcal |y,

rmt & a1 SR A 85 B ROVERED S Shaiae (PPl PRRASIa, OBRBRl Fpher a
fluorene bisphenol, terpene diphenol, 4,4'- blphenol 2,2"-bipheno], 3,3',5,5'-tetramethyl-
[1,1'-biphenyl]-4,4'-diol, hydroquinone, resorcin, naphthalenediol, tris-(4-
hydroxyphenyl)methane, 1,1,2,2-tetrakis(4-hydroxyphenyl)ethane, polycondensates of
phenols (phenol, alkyl-substituted phenols, naphthol, alkyl-substituted naphthaols,

35  dihydroxybenzene, dihydroxynaphthalene, etc.) with formaldehyde, acetaldehyde,
bezaldehyde, p-hydroxybenzaldehyde, o-hydroxybenzaldehyde, p-hydroxyacetophenone,
o-hydroxyacetophenone, dicyclopentadiene, furfural, 4,4'-bis(chloromethyl)-1,1'-biphenyl,
4.4'-bis(methoxymethyl)-1,1'-biphenyl, 1,4'-bis(chloromethyl)benzene, 1,4'-
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materials for liquid crystal displays, including substrate nmaterial s,
optical wavegui des, prism sheets, polarizing plates, retardation
films, view ng angle correction filns, adhesives, filns for liquid
crystals such as polarizer protective films and the like in the

35liquid b@(ﬁ@ﬂh@ﬂwﬁétﬁﬂrl?benﬁ@{e&ﬂ\{ﬁé likd HRYmMORYicd @oﬁ{i‘fgﬁ§ WeRddf] nlﬁhlogenated

mat eri al ntiref filnos I&ﬂ[itlcal correc
¥

ouslI ng
mat er i al SISPRFIEIE @%tqﬂia Qbispherh A gP%gsat?srqiﬁ?mam%ﬁéﬂél'EMPlSi @Eh%
mat eri al $1nﬁﬂ&o&$;| neSuorelsorhity- arﬁ@b@bmﬁ[é?ei, @hﬁﬁﬂﬁﬁe destiagg, et paelBelirsba

next - gen ratlon fla a mat.er |

enoapsul Qidiiee Pl ihediBgly, a8y Bay iRty %le%lyfor?wwc’feﬁgﬁlieogmse
frontsgl asal substituting materials and adhesives for use in LED

di spl ays; subs bgf]e materials, optical waveguides, prismsheets,

pol arizing plates,” retardation filns, view ng angl e correction f| | s,
adhesi ves and lpshaguralle rwro@@nmqsﬂ@mqflthesmive\ntmnawh reghad esthe ratipuafdhe

crystal ciiMMdAgedt &Qllta'iﬁﬁ%g Ry &%ﬁﬁpb%ﬂ&dﬂg‘é[\?&& ‘ﬂh@ '%lyﬁly%us carb&: N a81daBY

Ssubstitutin terials an adhési'ves in ol gani Cc
(o oot r O FHSAEL EEBSICRIe PISFEIorHS U3 4 ST EASP oh ORISR A8 4n cssential

protext i vempordens tif pdiylpntric@aftBRylid s6d (B it thel hﬁﬁlbéﬂﬁﬂfﬂ@ctfmhlegrb@s&)f

P A N
mat eri al §f RkHRPb ﬁfﬁl:tl&ﬁf Hﬁisqgsslfﬂaﬂ @‘?%@ﬂval?ﬁtq}r?&%ﬁ%eet?%ﬁ h 'ise’quwaients

10encapsul ating materi sives and
t he opti Eativgdyil @guwalénﬁof’ theeRoxyegfown thesnis anenesndhas cpong istipgufficient and

canerss, obddsikical propSitied Wh&Plurdd it ot on‘)ﬂame@in bR hsesand a
| i ght-recei Vi n[gg,zﬁnsor part. Moreover, they may be taking | enses and
[

finders for v caner as. Furtherm)re they may be injection
151 enses, pr otiacld srable kesin coameapivuldthaigvernions sindesthe aﬁﬁmsﬁnmeﬂwaahl

the |ike tele ets.. Th may be .l e t.erial

encapsul SR SHERRRRIFRGR 3 o B Pt bonalF G SRR deiion

se{m ngI ey W, CatahyStt,WecquglcaalyspmaY soff hegddded sépayatetmpubiac fothpe curing

ma a

ol erant sl RaREche B0 LFAmURAR, o 3%3?95%”% B SRUGRIE Bl

in the oBriusimidgnelamsuchas 8@@9&@@Wz¢ae£pmh azolspEiuadecyfinpdazole, 2-

mat ;a[] i al Be téd%ymhﬁazole {Eﬁlﬁbl%*l Mmémynmfdefdllal1t8ber@9ln@-§hy@§mﬂaﬂzotléﬁq -Behk@-

in the per optica n recej vi

part o andTNieSe e dubeee Pl HelalRierolse LeanueD gcaghmididole, 1-

}Navegw deﬁmoethsz]absudie&yhmg:lalmlteez |4al1&m1fno¥6(L'EE);th¢lngatamlb(at)banlgzlrmﬁ~1‘emna,I s
or e s

fi ble%CD er I %ﬁ HX%ZZ %geﬁpﬁ?ldb%%r{aﬁgr&%%M?%% e?ﬁ (%tal[@{ 6('2&%&@' \%es and

the i kemﬁthyhmedq@e}e{b])@hyl aafrlazm@pz rJr@Ammbé@'fmﬂhnhmmaa@a@t)mhsdtsr cuits

(OEI Q). ﬂrﬁz&@%o@%ﬂuﬁ@lacifd' éﬂﬁﬁct{} gla@lduét ReY-hENty Iﬁ‘ﬁldb}:cllé' %@%ﬁﬁ@ acid, 2—

| anps/ | |%’ des, and decorat | on sensors
enﬁ

i ndustri @édazﬂlﬁéiﬂcéi%%@laﬁﬁsadéﬁﬁ £ipbenylided- d%éroéﬁﬂlﬁﬂ%{ilnﬁ‘i‘%?@}eszf or
commun It Cﬁidn?llm-lh?ﬁfo&?méﬂlﬁ]l srxﬁetaﬂdnfd@folgl@ﬁtfesicy@oétlﬁl diheﬂﬂ\ﬂ set o
con ign. In,the i or, S in e
crr e t stBansfinag BBV b BLRe e, AsrIaPLRe yR PR b oG S BRoBe,
or ul t r aadidsl sudbamplethalad &id, terephitbal ttcodytdimEléitit aadsmbmemtrccamﬁt
fields, a}%afe%&h@ﬁ%&r?ﬁ nat% %8@83 laﬁ& b%(ﬁﬁr a 5 f'ﬂn%eh [ 2 dlgs%%dlan?de

parts, rosi on-resi ngs
in engi n@gza eimperndsich es idotieza: @CYQla@L%@gndmm-V@nd aadd; S@&h ayior

equi pne%&aplfihywage gﬁa{d" ‘ﬁ%volsl]E aief‘eo@' daltf %h%he £Hb% p&f}%a&é Efbo:RNiRGERs

f or aut onoh rior pane i nterior
pr ot3ect | Yhesptmis @Cl\ﬂﬁaraémﬁﬁfl‘lh@s%lts pugd|as Fﬁi@a@gty %ﬂ@wm bramidgaps and

gl ass sudssdlirinidtRPlamARMaine BMekide hAEN i FBIMBGYRHHN Sod hisRRle JpiREpERed £1d
phosphonium compounds such as tripheylphosphine, tri(toluyl)phosphine,
tetraphenylphosphonium bromide and tetraphenylphosphonium tetraphenylborate, phenols
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The following will describe the invention further in detail with
reference to Synt hetic Exanples and Exanples. Incidentally, the
invention is not limted to these 10Synthetic Exanpl es and Exanpl es.
Here, individual physical property values in Exanples were neasured

by the f %dWMGﬁﬁ%ﬂﬁﬂ&nﬁh& herdd] Bk addue, setal c¥i) &md'séﬁf&f a%gﬁl octylate
nmol ecul ar 8 s cal cu (g as a vgl ue i n}Pt er rTE(§ oly ¥r en
measur ed? ke IB’ICFQ?\?!P?\"E"‘“& filing ashelenipry ebtaiged &PFI'Sﬁapsu ation o

chr o][rat og'fea@blyﬂr(gﬁaﬁ‘%leﬁﬁirhmdd tHblikéar gumﬁ@gdgdnt frise dsed 15Q§(13r0pr1)a(1te(l}yoc
Manuf act Zu ora n um

Ur G o SH5ea RTRAR 0o B BEPREE Ralphtd B e Gt PRar i, oy o
40C 29 Us eampaoditiem suchdfrapspstreralyytie oftmgrale, Bed wotkimg cdidit{chisf f &’henmring

8322??%8555‘%?%&6%%%9 rank 4 IR QB0 Y 7 B R e | Aol e

E-type vivgiebket be epr2ein. manuf act ured by Toki Sangyo Co., Ltd. 25The
following willfogescribe the invention further in detail vm'th
reference to é%)e het Exarrpl es and | es. Incidental]y,

fol | owi ng Synt P&“ e FpilR SOmROSIHILRING Ven‘b%i%f"%“‘°‘?§é’éﬁ§lvﬁ%1?‘i‘£a 1ary

wei ght  andterds tﬁ'ﬁan&n%)imd Wm\g hhn bé aﬁj&&ct Fuedxmpley sl @ asd SIGRSiding it
30Synt het| 114

of b (3. 3 SussRURY TS A orthem 5 el IS AR AR RO B CeporpRor he
?YID : 228: a(fé)r andribge p@iyhﬂi;‘mawwmt it i(Bparal ibid alsvepissigletowdd @’rdén ﬁfr?gklmgﬁt
of 850, 6%\%3%511 %n;c (z%gﬁﬁ?@ '(»)B% lWﬁ%?g ?}qg\%ﬁa@%%ﬁwecuﬂar wei ght

measur ed usi n ), and 18 parts of a 0.5% potassi um hydroxi de ( KOH)

met hagnol sol UtIh(ﬁﬂ: QRO rd3a dondsositide dlfﬂmﬁ{/elﬁifonpl@ﬁalﬂf pds&ile 8L orate
char ged m&gsga?reactl on vessel, .and _the tenperature. was el evate th

Setting RESBAPHSFENBEIA trebohd FEE Mamey EArRE (BHEU St URorE by fon,
a react i plosphsus- amtalﬁdlgcnmtnpmuddamaye;blreacnbm typ8 one ur addition type one. As t he

- j f th
Sdded  pepa e SRR ol o PRI o MR IRD R R E AL SRR s
added dr esivisshyd phesphaigetrictiy] phospbate; trigteey! phosphate; trixglylenylywhesphater i ed
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neutralizat’ion was sodl

5phos phaPOsBlAte Mrphéﬂﬂetlmdw{mbp %ﬁbatﬁ)e@é\fb‘}éﬂlp Viisiisianad i on
at 80C. ghwpead) phospBas padt & 0f0- mybﬁw-bﬁmuﬁmbsﬁﬁ@pmamhwn@lﬁ)o Nade

parts 2?%?03?5%&%@%&%@@? oo R SR ey 1 8-z ppggorus-
f unct i onaintgniog ppevasconipicandecbthiyied byroasicting drhepose Irestin mmtacﬁ@é)l@dmgharof
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2200, anreimhl@ruw@ﬁmamg@pm cqmp@mld@g@ m«nﬁqrrt:d,@nd B plrﬁtnyleplcb_ls(@i}xylylenyl

D30 T 5 S RO iy 5
si | anol -9 PRosehasRs- contammg Epoxy compound is partmularly preferred. The content of the
phosphorus-containing compound is preferably as follows: phosphorus-containing
30  compound/epoxy resin = 0.1 to 0.6 (weight ratio). When the content is less than 0.1,
flame retardancy is insufficient and when the content exceeds 0.6, there is a concern that
moisture absorbing properties and dielectric properties of the cured product are adversely
affected.
[0075]
35 Furthermore, into the curable resin composition of the invention, a binder resin can
be also blended according to needs. As the binder resin, there may be mentioned butyral
resins, acetal resins, acrylic resins, epoxy-nylon resins, NBR-phenolic resins, epoxy-NBR

resins, polyamide resins, polyimide resins, silicone resins and the like but the resin is not
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met hyl phenyl silicone oil having a wei ght-average nol ecul ar wei ght of
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as a half of the weight-average nol ecul ar wei ght nmeasured using GPC),
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R S T e I i AN e L
a stirripegtielp deamatiero @00 @m or less in view of transparency.
25 [0078]}

In the case where the curable resin composition of the invention is used as an
optical material, particularly an optical semiconductor encapsulating agent, a phosphor can
be added according to needs. The phosphor has an action of forming a white light by
absorbing a part of blue light emitted from a blue LED element and emitting wavelength-

30  converted yellow light. The optical semiconductor is encapsulated after the phosphor is
dispersed in the curable resin composition beforechand. The phosphor is not particularly
limited and conventionally known phosphors can be used. Examples thereof include
aluminate salts, thiogallate salts, orthosilicate salts and the like of rare earth elements.
More specifically, there may be mentioned phosphors such as YAG phosphors, TAG

35  phosphors, orthosilicate phosphors, thiogallate phosphors and sulfide phosphors, and
YAIO;:Ce, Y3Al5012:Ce, Y4ALOg:Ce, Y20,S:Eu, Srs(PO4);Cl:Eu, (StEu)0Q-Al,O; and the
like are exemplified. As the particle diameter of such phosphors, those having a particle
diameter known in this field are used but the average particle diameter is preferably 1 to
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15added 20 parts of 2, 4-diethyl pentanedi ol and 100 parts of the acid
anhydride (H 1) while perform ng nitrogen purging. After a reaction
was carried out at 40C for 3 hours, heating and stirring were
performed at 70C for 1 hour (disappearance (1 area % or |ess) of
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obt c i or for conparison.
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inter nsnmfhﬁphnnylb-prmomquyﬂ}qulmeﬂi}dmh&l] 2a4,& 1 veetmakdsp(ra [ Eundorphe X)

Eé? g ?gfj&@ﬂlyﬁhe i‘Hfsf‘fng% ﬁﬂgﬁ ni'%?lgflﬂgf&ifb xx‘?ﬁ)proﬁiﬁgate] herei naf ter

bi s( 1- unerkdroglis @dﬁte&hléxlphﬂml)hﬁﬂpblﬁéhdw @- mt)hybéﬁ@'@haw@l‘(eMKA

STAB LA-84 t dt
I N A S e 2‘”?6&'@’5‘%‘?3{&8“ e RO 7700r

o R K B A AR L R 2 AR T I A
bi s( 1- ocdarilamy?-21-42-By8rokeBrRdEfehybkndd e étbyl) 1, 6-di-tert-pentylphenyl acrylate,
30 4,4'-thiobis(3-methyl-6-tert-butylphenol), 4,4"-butylidenebis(3-methyl-6-tert-butylphenol),
2-tert-butyl-4-methylphenol, 2,4-di-tert-butylphenol, 2,4-di-tert-pentylphenol, 4,4'-
thiobis(3-methyl-6-tert-butylphenol), 4,4'-butylidenebis(3-methyl-6-tert-butylphenol),
bis[3,3-bis-(4"-hydroxy-3'-tert-butylphenyl)butanoic acid}-glycol ester, 2,4-di-tert-
butylphenol, 2,4-di-tert-pentylphenol, 2-[1-(2-hydroxy-3,5-di-tert-pentylphenyl)ethyl]-4,6-
35  di-tert-pentylphenyl acrylate, bis[3,3-bis-(4'-hydroxy-3'-tert-butylphenyl)-butanoic acid]-
glycol ester and the like.
[0082]
As the phenol-based compounds, commercially available products can be also
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25(TINUVIN 123 manufactured by C ba Japan, hereinafter referred to as
D-3) as a photo- stabilizer, they were blended in blending ratios

(part(s) by weight) shown in the followi ng Table 2 and defoam ng was
perfornmed for 20 nminutes to obtain curable resin conpositions of the
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conditions Test con i ons in an

Si ze of £448 %@EQQGAQ% §F§é§s‘\@f33@ 38 thage manufactured tAdekatGasporation,
condi t i OBﬁmlﬁzreﬂG%frB@ tSiﬂﬁﬁzé%tMB@(S SMiRSer BEAELY, Sqnﬁ’l'ihe@GM Sumlllzer GS(]F),
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Conposi tion Or[gamjpol ysi | oxane A-1 100 100 100 Curing agent

conposi ti on T-]g’eaz es %ﬂ:m, it is possible to use additives commercially available as coloring
inhibitors for resins. Examples thereof include TINUVIN 328, TINUVIN 234, TINUVIN
326, TINUVIN 120, TINUVIN 477, TINUVIN 479, CHIMASSORB 2020FDL,
CHIMASSORB 119FL as those manufactured by Ciba Specialty Chemicals, and the like.

15 [0084]

In the case where the above phenol-based compound is added, the amount thereof
to be blended is not particularly limited and is in the range of 0.005 to 5.0% by weight
based on the curable resin composition of the invention.

[0085]

20 The curable resin composition of the invention is obtained by mixing individual
components homogeneously. The curable resin composition of the invention can be
easily transformed into a cured product thereof in the same manner as a conventionally
known method. For example, the curable resin composition of the invention is
thoroughly mixed with other epoxy resin and the curing agent, and, if necessary, the curing

25  accelerator, the phosphorus-containing compound, the binder resin, the inorganic filler and
the blending agent using an extruder, a kneader, a roll, a planetary mixer or the like
according to need until a homogeneous state is achieved, thereby obtaining a curable resin
composition. In the case where the obtained curable resin composition of the invention is
liquid, the composition is potted or cast, a substrate is impregnated therewith, or the

30  curable resin composition is injected into a mold, and then curing is performed through
heating. Moreover, in the case where the curable resin composition of the invention is
solid, there may be mentioned a procedure of injecting it into a mold after melting or
molding it using a transfer molding machine or the like and further curing it through
heating. The curing temperature and time are 80 to 200°C and 2 to 10 hours. As the

35  curing method, it is possible to harden it at once at high temperature but it is preferred to
elevate the temperature stepwise to allow the curing reaction to proceed. Specifically,
initial curing is performed between 80°C and 150°C and then after-cure is performed
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between 100°C and 200°C.  As a curing step, it is preferred to elevate the temperature
with dividing the temperature elevation into 2 to 8 stages, more preferably 2 to 4 stages.

[0086]

Moreover, a cured product of the curable resin composition of the invention can be
formed by dissolving the curable resin composition of the invention in a solvent such as
toluene, xylene, acetone, methyl ethyl ketone, methyl isobutyl ketone, dimethylformamide,
dimethylacetamide or N-methylpyrrolidone to transform the composition into a varnish of
the curable resin composition, impregnating a substrate such as glass fiber, carbon fiber,
polyester fiber, polyamide fiber, alumina fiber or paper therewith, drying the impregnated
one under heating, and finally subjecting the resulting prepreg to hot pressing. The
solvent on this occasion is used in an amount of usually 10 to 70% by weight, preferably
15 to 70% by weight in the mixture of the curable resin composition of the invention and
the solvent. Moreover, a curable resin-cured product containing carbon fiber can be also
obtained by RTM method using the liquid composition itself.

[0087]

Furthermore, the curable resin composition of the invention can be also used as a
film-type composition for encapsulation. In the case of obtaining such a film-type resin
composition, the curable resin composition of the invention is first applied as the
aforementioned varnish on a release film, the solvent is removed under heating, and then
transformation into B-stage is performed, thereby forming a sheet-shaped adhesive agent.
The sheet-shaped adhesive agent can be used as an interlayer insulating layer in multilayer
substrates and the like and en bloc film encapsulation of optical semiconductors.

The following will explain the case where the curable resin composition of the
invention is used as an encapsulating material or die-bonding material for optical
semiconductors in detail.

[0088]

In the case where the curable resin composition of the invention is used as an
encapsulating material or die-bonding material for optical semiconductors such as a highly
luminous white LED, the curable resin composition is prepared by thoroughly mixing the
organopolysiloxane (A), the polyhydric carboxylic acid (B), the organometallic salt and/or
the organometallic complex (C) and the photo-stabilizer (D), and, if necessary, an epoxy
resin other than the above one, the curing agent, the coupling agent, the antioxidant and
additives such as a photo-stabilizer, and is used as the encapsulating material or as both of
the die-bonding material and the encapsulating material. As a mixing method, they are
mixed at ordinary temperature or elevated temperature using a kneader, a three-roll roller, a
universal mixer, a planetary mixer, a homomixer, a homodisper, a beads mill or the like.

[0089]
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0.25 0. 25 Physical property when cured Transmittance @00 nminiti al
91.6 91.5 91.6 After standing at high tenperature 77.5 73.3 60.6

[ 0109]

Table 2 Exanple 2 Conparative Exanple 3 Conparative Exanple 4

100 Conposition O ganopol ysil oxane A-2 100 100
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An optical semiconductor element such as a highly luminous white LED is
generally formed by adhering a semiconductor chip such as GaAs, GaP, GaAlAs, GaAsP,
AlGa, InP, GaN, InN, AIN or InGaN, which has been laminated on a substrate of sapphire,
spinel, SiC, Si, ZnO or the like, to a lead flame, a heat sink or a package using an adhesive
(die-bonding material). There is a type where a wire such as a gold wire is connected for
conducting an electric current. For protecting the semiconductor chip from heat and
moisture and playing a role of lens function, the semiconductor chip is encapsulated with
an encapsulating material such as an epoxy resin. The curable resin composition of the
invention can be used as the encapsulating material or die-bonding material. In view of
steps, it is convenient to use the curable resin composition of the invention as both of the
die-bonding material and the encapsulating material.

[0090]

As a method of adhering the semiconductor chip to the substrate using the curable
resin composition of the invention, the semiconductor chip can be adhered by placing the
semiconductor chip on the curable resin composition of the invention after the composition
is applied on the substrate by a dispenser, potting, or screen printing and then performing
heat curing.  For heating, a method of hot-air circulation, infrared ray, high frequency
wave or the like can be employed.

[0091]

As heating conditions, for example, conditions of 80 to 230°C and about 1 minute
to 24 hours are preferred. For the purpose of reducing internal stress to be generated in
heat curing, for example, pre-cure can be performed at 80 to 120°C for 30 minutes to 5
hours and then after-cure can be performed under conditions of 120 to 180°C and 30
minutes to 10 hours.

[0092]

As a molding method of the encapsulating material, an injection method wherein
the encapsulating material is injected into a mold frame in which the substrate having the
semiconductor chip fixed thercon has been inserted and then is heat-cured to achieve
molding, a compression molding method wherein the encapsulating material is injected on
a mold beforehand, the semiconductor chip fixed on the substrate is immersed therein, heat
curing is performed, and then the chip is released from the mold, or the other method has
been used.

As an injection method, a dispenser, a transfer molding, injection molding or the
like may be mentioned.

For heating, a method of hot-air circulation, infrared ray, high frequency wave or
the like can be employed.

As heating conditions, for example, conditions of 80 to 230°C and about 1 minute
to 24 hours are preferred. For the purpose of reducing internal stress to be generated in
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heat curing, for example, pre-cure can be performed at 80 to 120°C for 30 minutes to 5
hours and then after-cure can be performed under conditions of 120 to 180°C and 30
minutes to 10 hours.

[0093]

The curable resin composition of the invention can be applied to general uses in
which curable resins such as epoxy resins are used. For example, there may be
mentioned adhesives, paints, coating agents, molding materials (including sheets, films,
FRP and the like), insulating materials (including printed boards, electric wire coverings,
etc.), encapsulating agents, and also cyanate resin compositions for encapsulating materials
and substrates, acrylate ester-based resins as curing agents for resists, and additives for
other resins and the like.

[0094]

As the adhestves, in addition to adhesives for civil engineering, architecture,
automobiles, general office works and medical uses, adhesives for electronic materials may
be mentioned. Of these, as the adhesives for electronic materials, there may be
mentioned interlayer adhesives of multilayer substrates such as build-up substrates, die-
bonding agents, semiconductor adhesives such as underfill, underfill for BGA
reinforcement, anisotropic conductive films (ACF), adhesives for mounting such as
anisotropic conductive pastes (ACP), and the like.

[0095]

As the encapsulating agents, there may be mentioned potting, dipping, transfer-
mold encapsulation used for condensers, transistors, diodes, light-emitting diodes, IC, LSI
and the like, potting encapsulation used for COB, COF, TAB and the like for IC and LSI,
underfill for flip chips and the like, encapsulation at mounting of IC packages such as QFP,
BGA and CSP (including underfill for reinforcement) and the like.

[0096]

The cured product obtained in the invention can be used in various uses including
optical parts materials. The optical materials means general materials to be used in uses
where light such as visible light, infrared ray, ultraviolet ray, X-ray or laser passes through
the material. More specifically, the following may be mentioned in addition to LED
encapsulating materials of lamp type, SMD type and the like. They may be peripheral
materials for liquid erystal displays, including substrate materials, optical waveguides,
prism sheets, polarizing plates, retardation films, viewing angle correction films,
adhesives, films for liquid crystals such as polarizer protective films and the like in the
liquid display field. Moreover, they may be encapsulating materials, antireflection films,
optical correction films, housing materials, protective films of front glass, front glass
substituting materials and adhesives for color PDP (plasma display) expected as a next-
generation flat panel display; mold materials for LED, encapsulating materials for LED,
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0. 25 Physi cal property when cured Transmittance @00 nmlinitial 91.5
91.4 90.1 After standing at high tenperature 78.7 68.6 64.0 10
[0110] From Exanples 1 to 2 and Conparative Exanples 1 to 4,
it is understood that the curable resin conposition of the invention
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(accel er 31D @AddoRBEK); CD/CD-ROM, CD-R/RW, DVD-R/DVD-RAM, MO/MD, PD (phase
change disk), disk substrate materials for optical cards, pick-up lenses, protective films,
10  encapsulating materials, adhesives and the like.

[0097]

In the optical device field, they may be lens materials for still cameras, finder
prisms, target prisms, finder covers and a light-receiving sensor part. Moreover, they may
be taking lenses and finders for video cameras. Furthermore, they may be injection

15 lenses, protective films, encapsulating materials, adhesives and the like for projection
television sets. They may be lens materials, encapsulating materials, adhesives, films and
the like for optical sensing devices. In the optical parts field, they may be fiber materials,
lenses, optical waveguides, encapsulating materials for elements, adhesives and the like in
the periphery of optical switches in the optical communication system. They may be

20  optical fiber materials, ferrules, encapsulating materials, adhesives and the like in the
periphery of optical connectors. In the optical receiving parts and optical circuit parts,
they may be lenses, optical waveguides, encapsulating materials for LED, encapsulating
materials for CCD, adhesives and the like. They may be substrate materials, fiber
materials, encapsulating materials for elements, adhesives and the like in the periphery of

25  optical electronic integrated circuits (OEIC). In the optical fiber field, they may be
illumination lamps/light guides and the like for decoration display, sensors in industrial
uses, displays/signs and the like, and optical fibers for communication infrastructure and
for domestic digital device connection. In the peripheral materials for semiconductor
integrated circuits, they may be resist materials for microlithography for LSI or ultra LSI

30 materials. In the automobile/transport aircraft fields, lamp reflectors for automobiles,
baring retainers, gear parts, corrosion-resistant coatings, switch parts, headlamps, parts in
engines, electrical components, various interior and exterior equipments, driving engines,
brake oil tanks, rustproof steel plates for automobiles, interior panels, interior materials,
protective/bonding wire harness, fuel hoses, automobile lamps and glass substitutes.

35  Moreover, they may be double-grazed glasses for railway vehicles. Furthermore, they
may be toughness-imparting agents for aircraft structural materials, engine peripheral
members, protective/bonding wire harness and corrosion-resistant coatings. In the

architecture field, interior/processing materials, electric covers, sheets, glass intermediate
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As for measurenment, an illum nance retention ratio before and after
lighting for 1000 hours was nmeasured using an integrating sphere and
an average value of three sanpl es was recorded. Detailed
conditions are shown below (results are shown in Table 103). Detail ed

condi t | O f8mb,Qflash is@htinies 4zl sofir Qﬁ‘né&g‘ﬁ@ﬂim Riatetfala. N agriculture[)fﬂexinﬁt@ be
met hod: %ﬁﬂ%%gﬁ%ﬂﬁéﬁﬁgﬁtd¥§ﬁ%§E§q£%f'“%@ﬁgﬁﬁﬁ'f'Ediﬁ”rr%”t of t € s
emi ssi on Hiv) CHRORIC: Tuagien ogganie HEtesp
Tabl e 3 theyanpl lee drgfitioradmare pEripiepdlendterClspagaald pidtdrsfuigrive cBments,
e Ry L
conpl &x €lemepisssubstrate materials in the periphery of organic solar batteries, fiber materials,
encapsulating materials for elements, adhesives and the like,
[0098]
The following will describe the invention further in detail with reference to
Synthetic Examples and Examples. Incidentally, the invention is not limited to these

10 Synthetic Examples and Examples. Here, individual physical property values in
Examples were measured by the following methods.

(1) Molecular weight: weight-average molecular weight was calculated as a value in terms
of polystyrene measured under the following conditions by gel permeation
chromatography {(GPC) method.

15  Various conditions for GPC

Manufacturer: Shimadzu Corporation
Column: guard column SHODEX GPC LF-G LF-804 (3 columns)
Flow rate: 1.0 ml/min.
Column temperature: 40°C
20 Used solvent: THF (tetrahydrofuran)
Detector: RI (differential refractometry detector)
(2) Epoxy equivalent: measured by the method described in JIS K-7236.
(3) Viscosity: measured at 25°C using an E-type viscometer (TV-20) manufactured by Toki
Sangyo Co., Ltd.

25 The following will describe the invention further in detail with reference to
Synthetic Examples and Examples. Incidentally, in the following Synthetic Examples
and Examples, "parts" means parts by weight and "%" means % by weight, respectively.
Exampies

[0099]
30  Synthetic Example 1
As the first-stage reaction, 114 parts of f-(3,4-
epoxycyclohexyl)ethyltrimethoxysilane, 234 parts of a silanol-terminated
methylphenylsilicone o0il having a weight-average molecular weight of 1700 (value
measured on GPC) (silanol equivalent of 850, calculated as a half of the weight-average

35  molecular weight measured using GPC), and 18 parts of a 0.5% potassium hydroxide
(KOH) methanol solution (0.09 part as the number of part of KOH) were charged into a
reaction vessel, and the temperature was elevated with setting the bath temperature at 75°C.

After the temperature elevation, a reaction was carried out under reflux for 8 hours.
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As the second-stage reaction, after 305 parts of methanol was additionally added,
86.4 parts of a 50% distilled water methanol solution was added dropwise over a period of
60 minutes and a reaction was carried out under reflux at 75°C for 8 hours.  After the
reaction was finished, neutralization was performed with a 5% aqueous sodium dihydrogen
phosphate solution and then methanol was recovered by distillation at 80°C.  Thereafter,
380 parts of methyl isobutyl ketone (MIBK) was added and washing with water was
repeated three times. Then, 303 parts of an organopolysiloxane compound (A-1) having a
reactive functional group was obtained by removing the solvent at 100°C under reduced
pressure from the organic phase. Epoxy equivalent of the obtained compound was 677
gleq, weight-average molecular weight was 2200, and the appearance was colorless and
transparent.

{0100]
Synthetic Example 2

As the first-stage reaction, 257 parts of B-(3,4-
epoxycyclohexyl)ethyltrimethoxysilane, 505 parts of a silanol-terminated
methylphenylsilicone oil having a weight-average molecular weight of 1700 (value
measured on GPC) (silanol equivalent of 850, calculated as a half of the weight-average
molecular weight measured using GPC), and 40 parts of a 0.5% potassium hydroxide
(KOH) methanol solution (0.2 part as the number of part of KOI) were charged into a
reaction vessel, and the temperature was elevated with setting the bath temperature at 75°C.
After the temperature elevation, a reaction was carried out under reflux for 8 hours.

As the second-stage reaction, after 510 parts of methanol was additionally added,
130 parts of a 50% distilled water methanol solution was added dropwise over a period of
60 minutes and a reaction was carried out under reflux at 75°C for 8 hours. After the
reaction was finished, neutralization was performed with a 5% aqueous sodium dihydrogen
phosphate selution and then methanol was recovered by distillation at 80°C.  Thereafter,
704 parts of methyl isobutyl ketone (MIBK) was added and washing with water was
repeated three times. Then, 663 parts of an organopolysiloxane compound (A-2) having a
reactive functional group was obtained by removing the solvent at 100°C under reduced
pressure from the organic phase. Epoxy equivalent of the obtained compound was 659
g/eq, weight-average molecular weight was 2370, and the appearance was colorless and
transparent.

[0101]
Synthetic Example 3

Into a flask fitted with a stirrer, a reflux condenser and a stirring apparatus were
added 20 parts of tricyclodecanedimethanol and 100 parts of methylhexahydrophthalic
anhydride (RIKACID MH, manufactured by New Japan Chemical Co., Ltd., hereinafter
referred to as acid anhydride (H-1)) while performing nitrogen purging. After a reaction
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82 0 52 20[0113] From Exanpl e 1 and Conparative Exanples 1 to 2,
it is understood that the curable resin conposition of the invention
is excellent in the illum nance retention ratio. [0114] Conparative
Exanpl es 5, 6 25Using the organopol ysil oxane conmpound (A-1) or (A-2)
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the polyhydric carboxylic acid (B-2; the following formula (10)) was 50 area % and the

acid anhydride (H-1) was 50 area %. Moreover, functional group equivalent was 201

g/eq.
Formula (10)
25 [0104]
[Chem. 10]
HO._ O o o Oy _OH
O 0)
Hac""" /j/\(\ _CH3
(10)

[0105]
Example 1 and Comparative Examples 1, 2
30 Using the organopolysiloxane compound (A-1) obtained in Synthetic Example 1

as an epoxy resin, a curing agent composition (1-1) obtained in Synthetic Example 3 as a
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Table 4 Exanple 1 Exanple 2 Conparative Exanple 5 Conparative
Exanpl e 6 Conposition O ganopol ysiloxane A-1 100 100 A-2 100
100 Curingagent conposition T-1 24 24

curing agent (ratio of the organopolysiloxane (A) to the curing agent composition (B) was
1:0.8 in terms of functional group equivalent), a zinc salt (zinc complex) (XC-9206
manufactured by Kusumoto Chemicals, Ltd., hereinafter referred to as C-1) as an
organometallic complex, bis(1-undecanoxy-2,2,6,6-tetramethylpiperidin-4-yl) carbonate

5 (ADEKA STAB I.A-81 manufactured by Adeka Corporation, hereinafter referred to as D-
1), bis(2,2,6,6-tetramethyl-4-piperidyl) sebacate (TINUVIN 770DF manufactured by Ciba
Japan, hereinafter referred to as D-2) or bis(1-octyloxy-2,2,6,6-tetramethyl-4-piperidyl)
(TINUVIN 123 manufactured by Ciba Japan, hereinafter referred to as D-3) as a photo-
stabilizer, and 4,4'-butylidenebis(3-methyl-6-tert-butylphenyl-di-tridecyl phosphite)

10  (ADEKA STAB 260 manufactured by Adeka Corporation, hereinafter referred to as E-1) as
a phosphorus-based compound of an antioxidant, they were blended in blending ratios
(part(s) by weight) shown in the following Table 1 and defoaming was performed for 20
minutes to obtain curable resin compositions of the invention or for comparison.

[0106]

15 Example 2 and Comparative Examples 3, 4

Using the organopolysiloxane compound (A-2) obtained in Synthetic Example 2
as an epoxy resin, a curing agent composition (1-2) obtained in Synthetic Example 4 as a
curing agent (ratio of the organopolysiloxane (A) to the curing agent composition (B) was
1:0.8 in terms of functional group equivalent), a zinc salt (zinc complex) (18% Octope Zn

20  manufactured by Hope Chemical Co., Ltd., hereinafter referred to as C-2) as an
organometallic complex, bis(1-undecanoxy-2,2,6,6-tetramethylpiperidin-4-yl) carbonate
{(ADEKA STAB LA-81 manufactured by Adeka Corporation, hereinafter referred to as D-
1), bis(2,2,6,6-tetramethyl-4-piperidyl) sebacate (TINUVIN 770DF manufactured by Ciba
Japan, hereinafter referred to as D-2) or bis(1-octyloxy-2,2,6,6-tetramethyl-4-piperidyl)

25  (TINUVIN 123 manufactured by Ciba Japan, hereinafter referred to as D-3) as a photo-
stabilizer, they were blended in blending ratios (part(s) by weight) shown in the following
Table 2 and defoaming was performed for 20 minutes to obtain curable resin compositions
of the invention or for comparison.

[0107]

30  (Thermal durability transmittance test)

Each of the obtained curable resin compositions were gently injected into a mold
for test piece and the injected material was cured under conditions of 150°Cx3 hours after
pre-curing at 120°Cx1 hour to obtain a cured product for test.  For the obtained cured
products, thermal durability transmittance test was performed under conditions described

35  below to conduct evaluation (the results are shown in the following Tables 1 and 2).
Measurement conditions

Test conditions: standing in an oven at 180°C for 72 hr

Size of test piece: thickness of 0.8 mm
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Evaluation conditions: transmittance at 400 nm was measured on a

spectrophotometer and a change ratio thereof was calculated.

24 24 Organonetallic salt and/or organonetallic conplex C1
0.5 0.3 Photo-stabilizer

[0108]
[Table 1]
Example 1 | Comparative | Comparative
Example 1 Example 2
Composition | Organopolysiloxane A-1 [ 100 100 100
Curing agent composition T-1 |24 24 24
Organometallic salt and/or C-1 |05 0.5 0.5
organometallic complex
Photo-stabilizer D-1 {0.25
D-2 0.25
D-3 0.25
Antioxidant E-1 [0.25 0.25 0.25
Physical Transmittance | Initial 91.6 91.5 91.6
property @ 400 nm After 77.5 73.3 60.6
when cured standing at
high
temperature
[0109]
[Table 2]
Example 2 | Comparative | Comparative
Example 3 | Example 4
Composition | Organopolysiloxane A-2 | 100 100 100
Curing agent composition T2 |24 24 24
Organometallic salt and/or C2 |03 0.3 0.3
organometallic complex
Photo-stabilizer D-1 |0.25
D-2 0.25
D-3 0.25
Physical Transmittance | Initial 91.5 91.4 90.1
property @ 400 nm After 78.7 68.6 64.0
when cured standing at
high
temperature
[0110]

From Examples 1 to 2 and Comparative Examples 1 to 4, it is understood that the

curable resin composition of the invention is excellent in thermal coloration resistance

(thermal durability transmittance test).
[0111]

(LED lighting test)
Using each of the obtained curable resin compositions, it was filled into a syringe
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10

As for measurement, an illuminance retention ratio before and after lighting for

1000 hours was measured using an integrating sphere and an average value of three

samples was recorded. Detailed conditions are shown below (results are shown in Table

3).

Detailed conditions for lighting

Emission wavelength: 465 nm

Driving method: constant current method, 60 mA (specified current of the

emission element was 30 mA)

15 Driving environment: 85°C, 85%
[0112]
[Table 3]
Example 1 | Comparative | Comparative
Example 1 Example 2
Composition | Organopolysiloxane A-1 100 100 100
Curing agent composition | T-1 24 24 24
Organometallic salt and/or | C-1 | 0.5 0.5 0.5
organometallic complex
Photo-stabilizer D-1 025
D-2 0.25
D-3 0.25
Antioxidant E-1 0.25 0.25 0.25
LED lighting test  illuminance retention 82 0 52
ratio (%)
20 [0113]
From Example 1 and Comparative Examples 1 to 2, it is understood that the
curable resin composition of the invention is excellent in the illuminance retention ratio.
[0114]
Comparative Examples 5, 6
25 Using the organopolysiloxane compound (A-1) or (A-2) obtained in Synthetic

Example 1 or 2 as an epoxy resin, (T-1) or (T-2) as a curing agent, the zine salt (zinc
complex) (C-1), (C-2), or a quaternary phosphonium salt (Hishicallin PX4MP
manufactured by Nippon Chemical Industrial Co., Ltd., hereinafter referred to as (C-3)) as
an organometallic complex, (D-1) as a photo-stabilizer, and (E-1) as an antioxidant, they
30  were blended in blending ratios (part(s) by weight) shown in the following Table 4 and
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Each of the obtained curable resin conpositions was gently injected
into a nold 15for test piece and the injected material was cured
under conditions of 150Cx3 hours after pre-curing at 120Cx1 hour to
obtain a cured product for test. For the obtained cured products,

l'i ght  durdeRahditgywhe Sereinel F6109 hBStes YR SbBRI Ui s IS &pokifiBns of the
condi tions descrlrggg bel ow t o conduct evaluation (the results are
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mN cnR. n Or%gs(i)vhr §Di z e%;ahe t piece: thickness of 0.8 mMm
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100 which a chip having a céntral emission wavelength of 465 nm had been mounted, using a
precise injection apparatus. The injected material was placed into a heating furnace and
subjected to a curing treatment at 120°C for 1 hour and further at 150°C for 3 hours to

10  prepare an LED package. The LED package was allowed to stand in a corrosive gas
under the following conditions and color change of the silver-plated lead frame part present
inside the encapsulation was observed (the results are shown in the following Table 4).
Measurement Conditions '

Corrosive gas: a 20% aqueous ammonium sulfide solution (discoloration into

15  black is observed in the case where the sulfur component is reacted with silver)

Contact method: a vessel containing the aqueous ammonium sulfide solution and
the LED package were placed together in a wide-mouthed glass bottle and, under a tightly
closed situation with capping the wide-mouthed glass bottle, vaporized ammonium sulfide
gas was allowed to come into contact with the LED package.

20 Judgment on corrosion: The time required for discoloring the lead frame present
inside the LED package black (called blackening) was observed and an LED package
requiring longer time for color change is judged to be more excellent in corrosive gas
resistance.

The observation was performed by taking out the package after 10 hours.

25  Evaluation was as follows: a package exhibiting no color change was evaluated as o, and a

package blackened was evaluated as x.

f0116]
[Table 4]
Example 1 | Example 2 | Comparative | Comparative
Example 5 | Example 6
Composition | Organopolysiloxane | A-1 | 100 100
A-2 100 100
Curing agent | T-1 |24 24
composition T-2 24 24
Organometallic salt C-1 |05
and/or organometallic | C-2 03
complex C3 0.5 0.3
Photo-stabilizer D-1 [0.25 0.25 0.25 0.25
Antioxidant E-1 |0.25 0.25
Suifuration test 0 0 X X

30
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[0117]
From Examples 1 to 2 and Comparative Examples 5 to 6, the curable resin

-composition of the invention is excellent in corrosive gas resistance.

[0118]
Comparative Examples 7, 8

Using the organopolysiloxane compound (A-1) or (A-2) obtained in Synthetic
Example 1 or 2 as an epoxy resin, (1-1) or (1-2) as a curing agent, the zinc salt (zinc
complex) (C-1) or (C-2} as an organometallic complex, (D-1) as a photo-stabilizer, and (E-
1) as an antioxidant, they were blended in blending ratios (part(s) by weight) shown in the
following Table 5 and defoaming was performed for 20 minutes to obtain curable resin
compositions of the invention or for comparison.

[0119]

(Light durability transmittance test)

Each of the obtained curable resin compositions was gently injected into a mold
for test piece and the injected material was cured under conditions of 150°Cx3 hours after
pre-curing at 120°Cx1 hour to obtain a cured product for test. For the obtained cured
products, light durability transmittance test was performed under the conditions described
below to conduct evaluation (the results are shown in the following Table 5).
Measurement conditions

Tester: Super UV Tester (Iwasaki Electric Co., Ltd.)

Test conditions: 60 mW/cm”.nm, 200 hr

Size of test piece: thickness of 0.8 mm

Evaluation conditions: transmittance at 400 nm was measured on a

spectrophotometer and a change ratio thereof was calculated.

[0120]
[Table 5]
Example | Example | Comparative | Comparative
1 2 Example 7 | Example §
Composition | Organopolysiloxane A-1 | 100 100
A2 100 100
Curing agent composition | T-1 | 24 24
T-2 24 24
Organometallic salt and/or | C-1 | 0.5 0.5
organometallic complex C-2 0.3 0.3
Photo-stabilizer D-1 [ 0.25 0.25
Antioxidant E-1 |0.25 0.25
Physical Transmittance | Initial 91.7 91.5 91.8 91.7
property @ 400 nm After 90.3 90.9 86.5 854
when cured irradiation
[0121]
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D1 0.25 0.25 Antioxidant E-1 0.25 0.25 Physical property when
cured Transmttance @00 nmiInitial 91.7 91.5 91.8 91.7 Af ter
irradiation 90.3 90.9 86.5 85.4

From Examples 1 to 2 and Comparative Examples 7 to 8, it is understood that the
curable resin composition of the invention is excellent in light coloration resistance

[0122]

While the invention has been described in detail and with reference to specific

5  embodiments thereof, it will be apparent to one skilled in the art that various changes and

modifications can be made therein without departing from the spirit and scope thereof.

The present application is based on Japanese Patent Application No. 2010-133745
filed on June 11, 2010, and the entire contents of which are incorporated herein by
reference. Also, all the references cited herein are incorporated as a whole.
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the structural forrrul (2): 20[Chem 2] Y-N ( 2 ) wherein in
forrmla(?(C xla(Z) is bonded to the oxygen atom
of t 1ura| formul a*1) af“Zhe g1yn *; and

represents a h dro a rou WF ta 5

atons, an ar yI 85{; dw% Qy‘b&}é?fl % %1 @1 %{BHR ?T“H’l%?é%?éﬁ‘l‘rgon

resi n coatpnsj 4 ayalkgcgronpli angryl@erohmiamaiy] geamdraviaigrag:alkyl group having 1 to 20
carbon atoms, an alkoxy group or a structural formula (2), and at least one of X; and X; is

the structural formuia (2):
20  [Chem. 2]

(2)
wherein in formula (2), the structural formula (2) is bonded to the oxygen atom of
the structural formula (1) at the sign *; and
Y represents a hydrogen atom, an alkyl group having 1 to 50 carbon atoms, an aryl
25  group or an alkoxy group.

[Claim 2] The curable resin composition according to claim 1, comprising:
a compound of the structural formula (1) in which Y in the structural formula (2) is
an alkoxy group having 1 to 20 carbon atoms.
30
[Claim 3] The curable resin composition according to claim 1 or 2,
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a conpound of the structural fornmula (1) in which Yin the structural
formula (2) is an al koxy group having 1 to 20 carbon atons. 30 [Claim
3] The curable resin conposition according to claim1 or 2,

wherein the organonetal lic salt and/or the organonetallic conplex (C)

is a zinc sal twAgEnhe argéhaﬁetﬁnmhﬁéndfblqhelo[@faﬂbﬂa%uwo%ﬂh@x g(c?%s szc
conposi ti O@@Iﬂicor di n any one of clains o 3, 5Swherein

in the sff 19t Zing, ‘?ﬂ)Plﬁ (1) are both the structural fornul ae (2)
and Yin the structural forrmula (2) is -0CI11-123. [CIaimS]The

corpri o1 PR8N aoi e SR FaB.copep el AL o Berbeims 113
conpdsi tion aceberdini® and Xunip thngrwturel faimsla {1 X ae both the structuralfoemelaa (2)
the pol yhysg; t}&.agcf gﬁz% 'ff}m?lﬁhﬁzg(@o S)H%dcpnpound obt ai ned by reacting

a bifunctiona exafuncti o ric al cohol having 5 or nore
carbon atons W|th a 15saturated aI i phatic cyclic acid anhydri de.

[Claim 7[cmﬁn gyr abl gpe %ﬁﬂaﬁle%ﬁﬁ%inbbﬁﬁo@&&@fdi‘h%ﬁ; 4n9 ABYf ERAnPT 14 al s
1to 6, TTBI’I .sing: an anti oxi dant Clai mB] A Cured product,

whi ch |sc 3$'R&d by curing the curable resin conposition accor di ng
to any one of i Ridanhlydtide.7.

[Claim 6] The curable resin composition according to any one of claims 1 to 5,
wherein the polyhydric carboxylic acid (B) is a compound obtained by reacting a
bifunctional to hexafunctional polyhydric alcohol having 5 or more carbon atoms with a
15  saturated aliphatic cyclic acid anhydride.

[Claim 7] The curable resin composition according to any one of claims 1 to 6,
comprising:
an antioxidant.
20
[Claim 8] A cured product, which is obtained by curing the curable resin

composition according to any one of claims 1 to 7.
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