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 suitable for electric and

el ectronic materials uses, particularly optical sem conductor uses
and a cured product 1 Ot hereof BacRESGRIRITAN [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 HaflanEEVERion S P BRRSTCC NP QUGHOMANBIGUREBRRODUCT
Parti cul apdiyreblper e have been wi dely used glycidyl ether-type epoxy
resin_conpositions including bisphenol A epoxy resins as

repreéent atives, which are excellent in balance of thernal

resi st ancCrchicgigglar ency, and mechani cal strength. 20However, as a
result of the m\(ﬁﬂcerrent of shortening of em ssion wavel ength of LED
products (480 irh LED products mainly emtting a blue light), it
has been poi nt &He presert iatentie rédnteafpsaduatblatesiradoanpoaltionsuiiable fadlatrian
LED chip i-nf] ) V. t i |_nal

T u nariad bl HAERL S, ey TR dp AR ok B ALE chisd bt
al i cy@l i dhapelxy resins including 3,4-epoxycycl ohexyl methyl- 2 5

31, 4- epoxycycl ohexyl carboxyl ate as a representative are excellent in
t ranspar eE{(;]I(éZ as npared with glycidyl ether-type epoxy resin

conposi ti R an aromatic ring, aggressive investigation
thereof as LED(@ogppsul ating materials have been perfornmed (Patent
Docunments 1 ang.?2). [0003] 30Nbreover,. since.brightness has been
Further hei gt HHBHS-G5 o5 FRomiaL o erclatier S FarioRA-Cis SlomRis iED
| i kelbn mpeshkwnts andEhelilod aptxy @sid comphsitiest hage besraadopredha vidve efibalance

i nvol ved y i } , I i
conposi tibgwéggﬁ)ﬁ%fbﬁaén\@g?ﬁ%gc. |Oiéﬁce%)%—f%{&hr&gsifﬁa¥&§%%: rg{%?%ﬁﬁiégose 8%8@%%1%%6%
on the LEbcidyl gthertypeienaxy iesin qompopitianeingbidingdispbonpld dpaxysesias as
decr easedepré@nialidbs, WhHORE 8RcHbht ih LERAB SFSthEME rdsibedticEVrPkpalf@Phdd T Y
35 (Patent cunent 3). Related Art Patent Docunent [0004‘5’ Pat’ent
Document M&C ?J‘PQE’ZEQ?' 997 5 Patent Document 2: Japanese Patent No.

JP- A 2007 324250 PALEN. DOELRENL 6 AB A S000- I TATAT 16 Surrar oot
- A- 1 nt nt , 6:; - A- - g ; ry o

Uhe. 1 nve kELoRORRSE F0ap o Ct Paod ety Liie G figh) phia] Beeh ponted
Because ofit thhicthe encapsulating maehibkincolorddhm apokl) chigsbnthe itfhenee bfthe short
been per i i j i j { i si | oxane
ckel et on " eneasbEEP R It DAY Etné ERD ROl i B Eo0

i ntroduced, i nePHEARRELE SinEaieyeliespryy resinsiledndingd di-enoxacygieheyyinesthyls
and 2he BidepagydyCRhESRMrBIINAS as APrdiSRati ASars RESNRHE lttMSpdrEfdy 3
(Patent Docunent .é). . In general, it is. known that resips to
whi ch t h8PBPRES S eyl edheriERe SO SsHt ORRASHEPNS NRViRG AR axmalicding,
agai nst hgatssivedniésghatidrnharcePaED eacapsulafifiemafetinl, hav@ bédieptsedf

appl.i cat h%enttl?_ﬁrcﬁﬁgmgq et} ﬁncapsul ating material for LED products,
fromthe“vi eWp[(())I()613]

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

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 (Patént Document 3).



200f coloration on an LED chip, it is said that the resins are nore
excellent in durability than epoxy resins. However, the resins to

whi ch the sil oxane skel eton has been introduced are inferior in gas
perneation resistance to epoxy resins. Therefore, in the case where a
silicone RelgiedAat a silicone-nodified epoxy resin is used as an LED
encapsul ag .n rial, there arises a problemthat deterioration and
coIoPatid%hgg[gppg?Pﬁr constituent nenbgrs 25 occur, although the
coloration on {®#4IED chip is not a problem Particularly, in the

case wherg,theyy 63k 1.5pUs8dh igdgki Vi ng environment, various conpounds
are floating therein and the péfneation of such conpounds into the

i nsi de t rPajge pcyment I dapaness PartNoB6A8438oubl e. For exanple, in the
case whergtéhi®dcaseht 3:SVosadsLImokhd um nati on uses, a silver conponent
(silver at i is perfar i ncreasing reflectance) plated on a
met al |e%ﬂt?miﬁéwgﬁg=iJ§-f§§39;-3é?%{ﬁ tuent menber in an LED package is
di scol or eRhtart Docamketde dPA-2000-1p4347eat i on of gases in the environnment
t hrough the encapsul ating material of LED and finally, perfornmance as

an LED product is |owered (Patent Docunments 5 and 6). [0006]
| n oldfer Summary\f thenlmvpntoinl em of the gas perneation resistance,

Pat ent DasUpRRL $ha? therind8did iV&Ps@yget hod of coverage with a gas

perneation-resistant protecting agent, a nmethod of covering a netal
part with an i B908hnic nmaterial, or the like. However, there is a

probl em that sBegmst BEMHEARCLARY PRELISH GF the dpiix PREMIEGM NS beed HFhed
The present i.nvention is devised. n consideration of

[ .the above .
backgr ourYSHEAGRY M HhishTEsRs Priehe shaxans Sksleion (wesificalyp kelsign having
conpasi t iaani-_tmh?nthﬁlhmbehn_ iatroduoed, inélodm_gtsiliga?ﬁﬁbﬁlsps’ili@_aieirﬁéddﬁB@ epoxy
varl ous : | . I e or Lctri.c
b ecer onnGHE SRR IRPRL Kpfeeh@lifG, LERLI ElencaborRiint Lo fent Rogymapnt 3
encapsul ati ng hegeseradlif isdgpwwithatirgsinctopyluch the stoxaneaktletondss heen
conposi t i; f > in resi .
coanat | (odbad R hAEIRLR FUIEAEE B BECRLEP Lol | TRERKABHR g case
proper t i €46 aBRlication theprod fuan erpapyating-matedaldorbER papdncts, fiem rtvieraoinin
ef fi gdeney colbftivhaRenlIED SRipYit MsdidiaFihe Résaisard ARBStxcellentAR darabBityitan

of the extensive stydies in consideration of such real cjrcunstances
25 rront | SREE EH0ve. HOHEvssr Bedmin A VRRINE SHarae skt ies st IpReducad are
pr esen';) I iimfegor in@as pédaratiyn rdshutanpe eseuuky iresiesnt r[thﬁrelf@’e;iifnlﬁhe taxe vﬂl%fele) g
A cura : i Bt .Sl .. Qr.gano i | oxane .. n
2 2ime s oS SRS SRR (el AL cniRl bl
t he or garlRsorysss kexeemtiygt dsteriostion eind helofatioh efiiniericragostiteengmembers.

O gapepolaysicl e I | e : y:Ci

G SonSSo sy QuSlp (BLIERND PO 1R N Ly PR L
The cur aBtereBeresiieis ﬂrﬁﬁ‘?fi}nt l1ine ertiongicnl vagoysoptReyads ase dlogtes terein and
wher ei n  tiliepermeatichadfisueliedraporids int6 ihside {rigpeisOME 0shBGice df & (Bfble.
t he group. _consi ﬁt i.ng of zi ne |ts. af one or nore aci sel ect ed

f r om phod SOV PGP Bieccasd B R i 5 sk n TRt o Dar b PR SOBRASHY
sai d aci ¢sibmdplatingispatformed for grametsing(r8flectance) platedlon aouetablegd frasiethat is
conpgsi ti nge%F j j . i he, zi nc _sal t
and/ or z:a(r%gn%orrp g{f_ H%&ﬁ ﬂl| éll%ljfﬂﬁ%gﬁs gsﬂ%lg%g(}/rg%f) }é\gl%?l?eg%dﬁjﬁgheﬁ%'ﬂfmon of
consi st i Bseein thesavisenment dgough thaebespylliatingimatdsiahefli bl and fimally) car bon

at oms  angeFhifanORPAENED NENIRE 18/EAdRPAE ARl Saldg)as |1 gands.
curabl’e resin conposition according t'o any one of

1 i
(1) to (3 ded® ed above, which conprises a polycarboxylic acid (B)
havi ng at | eadh crd4? 16 86100 ¥l prablowiT tiechshRMh & 08 2edialel PR Bocuments 5
hydr%ar b0<£6 greoulg1 ﬁ‘?{ t?e mai n skel et on. 51)ng . The curable resin
conposi t 8 COPAIRG Of §OYAIEHRLLE # ERLRFrISBUAL-Tefksiant piotackag agent, a method
pol ycar boksdvetnnge ntbt4l Bprtiveitlearcimompauivdnatbitia srettle hiye.r eldetvbng, there is a
problem that steps increase and productivity becomes worse.



hexaf uncti onal pol yhydric al cohol having 5 or nore carbon atons with
a saturated aliphatic cyclic acid anhydride. (6) The
curabl e resin conposition according to any one of (1) to (5)

descri bed above, 5 which conprises an acid anhydride. (7) The
curabl e resin do¥pdsi ti on according to any one of (1) to (6)

raror o phoop e beh AOMRIdIE e et RERSE AT RO Rl PIr and

and/ or a phosphorus-contalining anti o

product o#t @hw@dh%yofeafq wgvxdﬁ@ cgrpbdbiesinrconipasitiontivs affors asvessh bt t o
any one O¢aphBik o‘f@at{s?))mg %Mds%?s@ﬁ%‘f@per@sftg Bk §ecfﬁf1reH 8 d1EBOhAPRectronic

15[00Q9] Since the cura e resin.c osition of present (1 nventl on

is excel |@ﬁ'ier1F1rP88%rﬂaH§ ly g an optip tsamcgnéwrcﬁwmsa atigg Fpderialespegially to

as t her maprodids a@ueibid fesin croﬁﬁ:iosiltlaﬂ eieat afferds la@biiedq}f&dtﬁ:@ bx@Merdihir€diRaee,
n.1s.extr erre

t he conp u as _an a and. an
encapsul a%a nﬁP?*PEHogf'veagaS? \j f’?ec’lﬁ'i the F@VIWBHCB§@£‘§?H%HH@?IB? Ych@gp
product s temnal colora:aiemzems;tembamdllught exjraetion efficivact., f or exanpl e,
illum nation, anmong optical materials. Enbodinments for Carrying Qut
t he I nvention I[0010] The followng will describe the curable resin
conpddi t i Mgansifor helvinedbeRioblament i on. 25The epoxy resin conposition
of the present @ggg ntion corrprl ses an or ganopol yS| | oxane (A) and a

zinc salt and/%ré 2| n]i cjioggl ex $ essent, al nPonent The
or ganopol ysi | oXSrfgrefua) ofit 6#3%1%\5% Hpiisnm qOﬁSlflﬁraElow ?@hawléyawstw As
havi ng atmémehsitd ab(gjeyme(j)yésegir lﬁU@lt@@(ﬂlé.@d’ a@ﬂn@ﬂﬂi@)ﬂ&k@b&@ﬁ%hﬁveﬁﬁ@wp in

t he nol ecul e tt&ea ,teandset e orga %9 ){s oxane i s obtained by a
sol -gel reaction S st Iy %"%a 30tri al koxysi | ane having a
gl yctdyl @youp or an epoxycycl ohexyl group. Speci fically,

Lhere may be TANuAlerkst dRaRaioRXARBHLAAS, REAABEASLIKEhOKRNES IANE L

a three-dinensjon ng reti

JP- A- 20047955 BiRg compiex. @aet@wm”mmm@wmmmw ommp@w@oma ?A)
VWZOOG/OQ@&ﬁﬁsﬂﬁﬁbﬂoaﬂgﬁg 3 W2007/ 135909, JP-A-2004-10849,
JP- A- 200 35993? ) %00445 JP- A- 352008-174640, and the |ike.
The st r uct/GREPPSYsilpRAng g‘énopol ysi |l oxane is not particularly linited

but, 28i nce a shh epoxyaesinhpadupedt l&astla@yoadﬁlgh’mi;ﬁuﬁmr%ﬁ-ejdbﬁﬁﬁi%]oﬁé}é}l group

retlcul ar, o hard, a structure that reduces the
har dness |§{dg§]%¢@§tﬂe?%otfghe present invention, a block structural

body havi(Ay a silicone segnent and the aforerrentl oned si | sesqui oxane

structure obt a‘l‘H@E‘urQMetr%kﬁner fhp: &?%01{2%@ ] éf’) cPe@ a%%w-: %ﬁe?em the zinc

particularly preferred er re ock-

si | oxane S8 P&fﬁ%@n% egmplex (Ghis ppe §q*ﬁ*§e%fr@e1<ﬂlt: gﬁ@pg:pnmtmeof@@munaf one
(Al')25bs m@incte @@@Mﬁb@edﬁ&h@ﬁoﬁ;ﬁﬁﬁ@%t@ﬁ 248 iph8sphbAE ﬁélhlén@?zldc%oﬂﬁﬁbs

bl ock co oI a %aar@as a nmensional |y spreading reticul ar
structur WHE GRS A RY GF “structure is a core and a |inear
silicone(ibgnent i s extended and bonded to the next silsesquioxane

structure. S ect | Qr .. rt| | ance
bet ween har dngglgg g’ﬁ%ﬂ% Ire%h{ %&{lﬁ tnoacgérg il \@ %ﬁﬁ&e Y E)eéﬁ e
resi n conplbaid/eramnoeornplex (F)is @héaﬂ e n@lmed frp@the Eroup consistitigeof zinc salts
bl ockgt YR i |19
o Ko bR s MR o B saet o Ml rldofp oA o Y B R Bl 4
and a si FIfeSREabligandsy represented by the general formula (2) as raw
mat eri al ¢4) as descri bed bel ow. According 15 to need, an al koxysi | ane
conmpound (c) r res ted, t he. general.. fornul a ( can 0. used
as a raw mater Géreis%%’é’?poﬁtﬁ’l‘l@ﬁ%d%d%w Olﬂﬁoﬁﬂ}et%@ég ;%above
si | oxane \ad:lb:dnmompdlsésﬂd polysarbm{yhxedlcfdr@)\hhhﬁg at lebstawe carboxflro dhaving

t hr di il segrrent is formed fromthe
al kg%ym Eﬁ%@}%ﬂ?wgﬁém’ﬁ%%ﬂ@&ﬁl *Yused accor di ng to need).
The fol | 64ing wil | explalnlndlwdual rawmaterlalsm detail .

The curable resin composition according to (4) described above, wherein the
polycarboxylic acid (B) is a compound obtained by reacting a bifunctional to

3



20[ 0013] The al koxysi |l ane conpound (a) is represented by the
following formula (1): XSKOR2)3 (1) 25 wherein X represents an
organi ¢ group having a glycidyl group and/or an epoxycycl ohexyl group
and R2 groups to be plurally present represent each a |inear,

br anched, hexaftuygtibnat palykydrigalocim! having § ot mooe dfibomatoars veitloasatasatkdmay

be the s h?éc%‘;hfcg&ﬁ%’h&‘?rgﬁ each other. [0014] X in the general

formula ( t partic y limted as long as it is an organic
30 group ving a glycidyl group and/or an epoxycycl ohexyl group.
Exanpl es t her eqfheichfablidesidlcpmipdQtyn sabadihd 1 £8 dHelorl1)3b 95 PRsbavddbote,
to 4 carbop, atons ,such as | yci doxyet hyl; y-glycidoxXypropyl and
y-gly ido‘k'{}]’ﬁﬁf’WPrl%Fsg"P)?ﬂ Yé‘?‘éﬁp, al kyl groups having 1 to 5 carbon
atons sub&@ituted with a cycloal kyl group having an oxirane group and
having 5 to 8 rbon,atomns, such.as a 13-(3, 4-epox cl ophe t hyl
aroup. a yo (3, 40 S0BRR TR oo RO sdpBind ratihe of 1o P6 debEiBedabove,
al 3- ( 3, 4-ehick goypptisheptipderet dnine photopstatalifed agBoprla phosphorus-containing
epoxycyclé}ltﬁgggm%ﬂtﬁropyl group, a P-(3,4-epoxycycl ohexyl)butyl group
and a epoxycycl ohexyl)pentyl group. O these, al kyl groups having 1
to 318artdh atoms substituted with a glycidoxy group, alkyl groups

having 1 to 3 Qahh@lpRbRTRbEMRAEY MR thebilribl&rGHEL R s onHL5Bing to any
I'é

havi ng an epgz cp;r u(g:aanéj having ™5 to 8 carbon atons,” for exanple, a

13- gl yci dB%y iIN' (g\' ! eé}ag%?-yci doxypropyl group, and a

epoxycycl ohexypet hyl group are preferred, and particularly, a

f3-(3, 4- 0, | phexypethyl group is preferred. S5Here, in the case
where an %ﬁ?ﬁ%@g‘?fnﬁﬁ%‘a’@o%ound in which Xis a glycidyl group and an
al koxp silane ¢¥WPbund in which X is an epoxycycl ohexyl group are

compound 1 n whp BEe s WhellE Bl oiyeRfich BoiGrbif AuSHOh T bk A ing oo,
or nore AEEHVEAALKESPBREANdapbignl prapertisrsugh roshyrmalldisrelsainpowsidiendeand
10[ 0015] 1fght SHAkAGn EfficRAcp ke @dﬁﬁ%osnfo@ﬁ@eitlrdnﬁhly :ﬂgefgleaal %@dh{:\l@ﬁﬂbt‘éiiﬁltjénd
28"23?SS%n%ﬁéapﬁan%é‘ﬁ%ﬁrﬁgx‘o?%%niéaw%pﬁéﬁp%@%a totord (L KR odicieRte) to be
ExanpDes usteinddfing erolitotiment, fmtdxpinply dligninationebifphg gptidapmateiialipr opy |
group, an i-propyl group, an n-butyl group, an i-butyl group, a
ycl openiynbukmbss i Gayotusienyib graion and the | ke. From th
cycl open , an e like. Fromthe
vi ewpoi nts of foRd ]ti on conditions such as conpatibility and

tivity, t hyl t hyl [ f d and
parti cul atly, AositRyRgwiLgsrabo e raebEaesin ooneps hosp tiha prRSerijewion.
exanpbes of thehageryyedih detfipdsidor sahdfRseh? inv@ntion comprises an_
ol'yoi doxTRBRHHEFIoHERT /S IAE: S AURE IO CY B ORI Pt B Spmaients
gl yci dox - St rits.
f3-(3,4- epoxyThcdrgheopplystotanet(A) imthacciesizéditethat it is an epoxy resin having at
part i cul oy EYEPLERNE RN L DMt Ao B g Teregt, and e
pr ef er r e@rgamppadEsilgkiesdy obtaineddycorpgelrdaction)usingyasheawseatesalagl y or
two o4 f in
conbi na??[?)ﬁk(\sm@tﬁ%ﬁﬁ haal g%ggﬁg%éoﬁgﬁo&%gycmegﬁe%&@gl ow. [0017]

The silicone &HeC?&?HY@hﬁa@ maybsmnaitionedsilsesuionsacityng caganiopahysiloxpneup
?t thle eﬂdging\/aiﬂﬁ’ée-ﬁﬁﬁen%ioﬁbﬂyzgﬁﬁ(ﬁnggﬂcﬁﬁ?_@ﬁ'%ulé}’déseﬁbéd)iﬁq' %%4-25_6609,
ormul a ; erein
R3 gr oupé]; -&2@@‘%‘%@%’@5@5& %ﬂ% '%Rggﬁg%h/éﬂ&g?@ggéw%ﬁ‘mr ng
1 to 10 de4HH8nWeD2008/13a00BTPHA-GOOLHOSHY TRA-B0040339D36 AMDTV08L100845,TP-A-

an ajkenyhogs AHAONAY 1.t © ©

The structure of the organopolysiloxane is not particularly limited but, since a
siloxane compound having a simple three-dimensional reticular structure is too hard, a
structure that reduces the hardness is desired. In the present invention, a block structural



10 carbon atons, and may be the sane or different fromeach other;
and mrepresents the nunber of repeating units. In the general
formula (2), R3 groups to be plurally present represent each an al kyl
group having 1 to 10 carbon atonms, an aryl group having 6 to 14

car bon attanty haﬂhgarsﬂ&oab k@’nyént gnd)thre afiereinBtiGhet il Giak @ stAat G obtained

may be t ) Lerent. ch ot

o sup: ha e TG Gf bcHe s ehe REABhRED mrofemsn (b Fionlfh Rlsiaba to s
br anched blmk-brpesll@caablcympgmml@d)havr ng 1 to 10 carbon atons.

Exanpl es theregj IrchI ude a nethyl group, an ethyl group, an n- propyl
group an i-pr y group, .an n-butyl group an 10i -butyl group,
sec-batyl grou e Blockypsilogars gomponnd (4 bhis yipt @p@nppurdﬁlaivuygéﬂpqarmg units
gr oluroh arllm%llf'Qs B@UR, bladk dbpBB ks mtqrapta ﬁ}ﬁfe%nﬁh?}faﬁﬁaw sEesiRg re'ﬁcurar
cycl ohexy ou, roup, a 2- exy, a nony

group, a ‘& Epre e 2 @%ﬁ%‘go’fﬁmﬁétm@mﬂﬁé§@e 0 GrifheRes b?fermsgmf:%t i%f

l'i ght resaxﬁetndactmcbb@dhémtheasxtsﬁlafsqexoxmermmwre gr"plwq;remt stidtlire g oup,
an npropy. cyel I rqup,are d 15Ex l.e f
R N e S s SR e o
o-t ol gl g?rutabiﬁrealnmmporslylbngfﬂl@pﬁ;resampnvmtwh. group, a xylyl group and
the Iike. E:Earrpl es of the al kenyl group having 2 to 10 carbon
atons include <[:8 ke groups such as a vinyl group, a 1-nethylvinyl
group, an allyih @P]@ab-tyr& shesperfpmpgred bﬁl)acan@pefwrexagnmwroéuqsémwgw
group andl@xpﬁmewbmgbﬁmpra) %%Fés@ﬁ?e& B?thél feRl Rrinudd (1) hﬁ&lasﬂﬁeﬁ&&ﬂ@e

d heat f
and neal (S SAR, RS @ SteANL e T Gy & B
pr ef &b ablty needgret hlkbxypilang canpamdiieygbregemedby {h@(gﬂﬂe}rarﬂbﬁnﬂlarfbpdianrbemﬂso

e oo st Pl i fiar O A WricolE ARS8 e Y Fé Gloxane pompeppd
Tor o pr oftéi bisifgmaed fomahe siemenil (8) ke s persivsabur sdapsiupioans
becomes tsegrnaﬁrsdfo%ed R T

is nore tha mechani cal properties o

to deterrnﬁ?‘{jte %8’%‘?{‘3{% piib expiaie individyal rBWéﬂ@Pfr*@dm dedgh1] 30wt h
regapd to the E@Bﬂg]"t average nol ecul ar wei ght (My) of the silicone
oil (b), pref are.those haviing.a wei ght;aver nol ecul ar i ght
ranging from 3 {30’13@11615000615’0\93?@3 IWQEﬁ%etad gi}%{?ﬁﬁﬁgﬂ%éffpﬁﬁ ¥
chromat ograph (GPQ)). O‘ these, in consideration of elastic nodul us
at | ow tenperajdien } havr ng a wei ght-average nol ecul ar wei ght of
300 to 10, 000 are przefe red and further, in consideration of
conpatibility at the préparation 35 of the conposition, those having

a wezght m%er@ﬁqeﬁekeﬁymr megmu crifav g% V%?c %1%@&&5@&%%&&%&;@[&5@%1

t hose havin g@g sﬁgﬂ_&oecua 500 to 3,00

parti cul &Fqug 281l S FOW . 1 ] eDrG@PbWPI%ﬁ'/@rea elea finsasdupaghedeqrapelic alkyl
| ess t hagra3@havingd teha@roatioRratcihs sndan&PBs the@smelor HiFRrdrt RO edthldtigpne
part of the cgﬁgﬁgterrstrc segnent are difficult to exhibit and the

characteri sti perties as a block type may be inpaired. Wen the
mol ecul ar wei gtin the@eeersl HENORA]) et patipdartyl libdied as kegeas é¢t ik ay erganic

opt i ©Heop el sty Syt b6l A SRS BREATBRoul) B Bles et
present msldselsidoxysubstituted cBaligupsbidng 1 ¢F 4 carbos atomsmueh s B- (b),
using 5 gg@.dokﬂ?@hwe’}r gi}lcrd%‘i?ﬁl%ﬁﬁ dﬁ@' e%l&ﬂlééx%g@@ glgur Y O@@%Qﬁ{yl groups

cal cul atg e’in ter ystyren

fol | owin avd%d?‘t g §argon W‘isé&gs HBtﬁél Wﬁ%@%ﬂ@@@%ﬂm&@ﬁ%@ﬁﬂe group
Shi madz uarﬁ)liiemirfgii toof cAebbatdims geiRk ds & L(Bmﬂepﬂﬂ%ﬁﬂ étﬁy grbﬁ_p B043(A

col QFlLo r at r e:

ol vint | et mpr bt Bk %%chyﬂpg%)pﬁrﬁr s B0

r ef r act oexgeyd@tesghpiopy] 1022 ja fBhephiynpciahéxy oyt griupyandfa B-{3e4-
epoxycyclohexyl)pentyl group. Of these, alkyl groups having 1 to 3 carbon atoms

substituted with a glycidoxy group, alkyl groups having 1 to 3 carbon atoms substituted

end
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20troubl e on workability tends to occur, so that the cases are not
preferred. [0023] As preferable specific exanples as the
silicone oil (b), the follow ng product nanmes can be nentioned.

Exanpl es thereof include PRX-413 and BY16-873 as those nanufactured
by Dow Cowithagydioaliayl gtoup ha¢:id arb 8k yamelipkdndha®ingastot hemBormmonik afot ur ed

ve-3boo. Serisbo PR Ry exphlu v B dfindtien gk Ry B,

XF- 3905 aepoxhierstoherylathytaueitars prafbmesh aid pardodpayz B-Mb- S12, DVS- S14,

DVG- S15. fone 0 DVE-S32, DVE- S33, DVG- S35,
DVE- S42. %@% e&%@fmgoﬁ-ossz 'PDS- 1615, and PDS. 9931 as those
manuf &ct ured byl e cesmyhery anafwxy Kdanei geapound fmwhish et s axly@adgroup

from t he ademptidaysileie é&mg;dﬁeue@%wh R ) oﬁ% Idh@x(g 6g9 re@sed in
viscosity, PRX-413..BY1l K 1 YF 3800,

YF- 3804, GNVIRgfion, Thigpr ﬁreg%ifése'éﬁ% AXGRSilaRe co COQRB

preferr edepo@cytch:ésxeyl growynintaneamauaid8 136 opfotdieasad bﬁch.d mtal mbgﬂittoﬁtlm

i mparti ng!]g §h@ eature of flexibility of the silicone
segnent, éﬁecéﬁé@%h%@ YF- 3800, YF-3804, DWV5-S14, and PDS- 1615
are particul ar 80185 preferred. These silicone oils (b) may be used

singly or two @f [gfﬂ?iiﬁté B@EI%PJHyrB%é(se n‘%ﬁ@ ﬂefhl?&iﬁml rEB}eTenE Q%g‘lllhnear

The foll ow n% &n (ig oxysl T'ane

al koxysi | awehedor gyelica Xr&yelmﬂaaémzﬂl thi) ¢asberiipimg an%maﬂ  thegyame or

5R4( OR5) ?dlffa-)enumﬁ @hdh dither emxeﬁlpras $hededTRbdtide Qﬁl@ﬂﬂl Qfou ahanyll gr@i;puﬂ n-
R5 groups to 3 | ur al ‘r?é lore]slent %gt ﬁsent ea near, Btr

or cycli cpalrw B PRV HGS, A0g ROy LEP BRI e AR AdSF BBy e
or dilbf errepentflrgoonpe as h-lekhegroud, (3 GORDENtRbgrgnp, Oy cloheky gmbmpr, ahdl the like.

present 'F}OIIthET %@Q@Bﬂk%éﬂﬁﬂﬁloﬁ 081%1& o %3950 }ga?fl])ﬂ?tx 3}15' ?@arcbw%g %%:Jﬁgﬂe

or cycl iC avi n carpon a
or diff ergeHp qrra@mﬂeéerptmln @refersdam@ ragticuieslyed meihd igaiew 1apr¢é¢m

group, an et hy[ooggpup, an npropyl group, an i-propyl group, an
n- butyl group, %group, a tert-butyl group an 15n- pentyl

group, an n- heﬁ%?eréﬁlgag C1EC eX ARl albq;}@ﬁganed(a):w eyl group and
t he izokg glﬁMyb%@ltﬁmeﬂm&ysﬂaﬁecﬁ glyeﬂ@ky@hylﬁeﬂdjxymma '}SUCh as
conpat i bi and reac refera up or an
ey or bt egRSer RAF b nt St Ee Ph el S Gl b oy o | ane
(c) i ncl spexzgelehénpl)ettiviteiethoxysilanng- (bhepy*ﬁcychh&iﬂ)eﬁmlﬁmﬁmxysﬂane and
thylt | t
2hove orn'eﬂ? B Bt Ry ﬁgg” SPPAFYCRR MR ie  SBrerh, | Mfese
pr ef er r edlkoprpeiare qopporadse, g@ﬁtbevmfbmglbﬁr twcher @pt@dh9r§pf magE be vyedean

be ussd ltlﬁbyﬁﬁé’@bd‘@ded@:ﬂc&hbiﬁaﬁ&ﬁw&ﬁ af lalk@XYslahalts 16 B meﬁﬁénéa%@ldv@' l'ing
t he nol ecul ar :l t of the block-type siloxané conpound (Al), for
i mprovi ng conp lity at the formation of the composition, and for

control | ing thEhdwhtoneasi(b) ﬁ;l’mléneai' ilﬁtﬁner(ﬁlﬁiastr@rmsﬂanbbg‘lloﬁjﬁ)hﬁhél efd, which

bi | 0028] 30l h
E:ggeaherllgé %[ﬁéd"g‘ﬁﬁ %363%%(3%%2) fonlé/) %’ ﬁe&iﬂ kOX£/SI I a]ne (c;] }seused

in the range oi00p8lef erably 5 to 70% by nol, further preferably 5 to
SO%pg @ﬂ particularly preferably 10 to 40% by nol based on the
t ot al m)l the al koxysilane (a) and (c). Wen the content of (c) is
nore than 70% by nol Rgcrosslinking density of the cured product
decreases and nechani cal stkength | owers, so that the case is not

preferred. 35[ 0029] a the rieaction ratio of the al koxysilane (a),
the silicone Shand R alK%xyS|Iéﬁe (c), the reaction is
preferably carri it W th the equi val ent val ue of the al koxy group
in the al koxysil ane

g) (and The al koxysilane (c) used according to
need) being 1.5 to 200, preferably 2 to 200, particularly preferably
2 to 100 rel at[ioe}/leg]to 1 equivalent of the silanol group in the

wherein R groups to be plurally present represent each an alkyl group having 1 to 10
carbon atoms, an aryl group having 6 to 14 carbon atoms, or an alkenyl group having 2 to
6



The following will specifically refer to a preferable production
process of the bl ock-type sil oxane conmpound (Al). The production
process of the bl ock-type sil oxane conpound (Al) preferably

10i ncl udes the follow ng production steps represented by the

f ol | owi nglQ ca)rb@ﬂﬁto(m; gnd rienyobkib isane ot éiffefdn} from &ick ptiet; 4ddmh edpitsagts the
deal coholf1 dr QB %%Qt | on of the silanolended silicone oil (b)
with the a ox STTaRe Shavi ng an al koxy group (and the

al koxysi | ane ( cI,I) tme@bﬁmmla@),ﬂh gieww)to be pRraiupresant represpntdach an alkyl
step of p@ﬁﬁ;?h%ﬂ?l iy 6 olopbi stoﬁg %F&gﬁ% ﬂhﬁﬁhg%%m%&rb?h ‘éfe;ﬁé{s , gr an

15gr oups qﬁ koxysi | ane I'ane
accor & ng? %’Yhé’f%‘)’ IW”PB %iedﬁﬁarhﬂaeé}fnss aﬂd may bgile smsdrreti @fﬁnfsflf‘éfp§a‘(h)
and (ii) &y, be performed in any order as Iong as the steps are
i ncluded. [003 referahl e | on esses, ci.ficall
the foll ovvi[ ng H‘?tﬁ%ﬁ%’ Qulb a‘BP%&lE‘E:W %‘?6@ 5 TS FRgY B"eg’rﬁ"ﬁﬂ?‘?eﬁ@@gf
<Pr gduct i hranqhetb,cms:yclﬁcaz)lkyﬂg‘mu%mr}mmgsl tion©l da.ml aﬁcﬁmf StElxaalsplésl‘tﬁereof include
roducti g ng an_al koxysi | ane- no

Conpound L7 Eesiastbol ot af RiBhml o | PP i Bty e 2o
al koxfsi Ild?%yltgli@lm;glsefabdfefhg@@p,cﬂﬁ Izuiy]u U andeprsidtligooup; eacpeatyl ghup,twa
silicone h h

e@x‘nho phaYhhgx @ g??%)ﬁ(%%clﬁg %uﬁ Q%af@llaﬂe rngLgp fn octgl goup: 2

al koxysi I an Zand t he a acc

that is &% V Bl LS 8HRBY HEOVh G dé%’ aarm%pddh@hbe a(aﬁthesﬁb@@qu@m ly,
as the praeusdingof SpBiredibtalce AdHe@refibtabed! & Yialgy] %ktiupt B efhydEiahy lant-30
condensat i onlreact n bet&)\h\?ﬂg t he al k%%/{ roups addi ng water to
the al kORI SHEP (35@ A4S ELRHPRS BF “(c) used according to
need) 5t hat i s Hxanples ofithe anyl @uougd haaingriioald akoaatogs (ncmderzq;lrtehﬂ group,

| k I | t d
the bt odiot S e als”Hh il @qﬁ%?#‘;ﬁf% BRpohsus BRuB s B R e "
si | oxane conpobx@Mplas i thap}l@amlcgrbmhhmmg:%yslqwbomwm incladeeakenyl groups
i ncl udes.sué 454 vin{iSerbis oPT. —%Hﬁﬂ\hﬁ‘ﬂ g% 0 o byt ﬁ'oﬁ% %23 ﬁéeg?p%ﬁhp' 4'Butényl

si | sesqui oxane rformed by ¢ yi ng” out
condensat& Y- PQg ?ﬂ@@@%&hﬁ%@&rmy groups by adding water to

t he abkoxysi | aR@nf the \ﬁ@qsblﬁtb of agmwga%o%raﬁd (ht@at re5iSEnRCRY Escbreﬂrébq)y a
I on step

need), an bsequen

o e ARSI Bt 5Pt SR bl o b s Wi ey
al koxy gmofprabbyreamethpbgionp bhe phérys esmpi oxane structure with a

5si | anol groupy h ]ough the reaction of the silicone oil (b) with the
si | sesqui oxaneg? is performed to produce the bl ock-type sil oxane
compound (Al).T %bﬁftm ehrepetnesmits of thethmpprad eSthe gardraldesmulpi(2)st |

as the p&é}ﬂegéhtsqrtoamras ﬁh)werag@va%é axfaqgsre@érhbl‘}@%'mo et ﬁr@f@r&’ﬂg}t ?t@m

10al koxysj,] ane, tion condenSation react]on

i
si |'i cone YoM RS %ﬁ%@?ﬁg e§}uie ﬂPB(P ugt brisemss tqohard Ard lgve elagticemodulus
?lh k?xy5| bmpert(ea)decﬁram t h‘ﬂmﬂ Ih(i)s(msrd thﬂelz(!li?; ):hdxﬁeéilaﬁi‘ctﬁplﬁlfdpélﬂeé 6f the eted
at is an_a p to forman
al koxysi ?5%%%841 nor 2&/1?'[3?3 “BRE cﬁ@%@gﬁ%ﬁt ly, as the
product i on ste[]Q021]| : the bI ock- type si | oxane corrpound (A) ‘is

pr odyged by casifh s%rrmthtegg Bt ki oRDTRAR gmg ﬂ%é)u?éébn%gﬂ B

bet ween the aI oups e re Ining alk
al koxysi PEAETdare thosybapg p weighteyeragemp eanlarwmg t ranging from 300 to 18,000

al koxysi tm&m@asi&e‘ﬂ%sﬁgm@@ﬂﬁ&t&ﬂ}:hmhﬁ R3#dph QGPC)) Of thBsd, NPcdsRREMbn

invention, fromt 0| nt of sgw n| n roducti on sfeps, It

is pref ePF%lﬁ‘gt‘tc(fn us[zﬁ FW@?@H’E% %%ﬁ@ﬁaﬁ%&w@ eculpr pigight of
whi ch t h800 wak),00free pl‘e&’en?@tsz&ﬂlmﬂhetraﬂnl cyﬁnﬁdémn@ﬂofh&npalﬁbﬂ aP@k pre'[ﬁﬁtlon

foll n le cal | crlbeth oduc i,0

o o iR ik R he e £ R pARe tptiesblel e Sp 3l Sk il

steps ar mompm&rwédthpw having aweigheawraermaentlaraweight dfG00He 3,000 are
particularly preferred. When the weight-average molecular weight is less than 300, the

characteristic properties of the linear silicone part of the characteristic segment are difficult
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25possibility that the sil sesqui oxane oligoner having an al koxy group
formed in the production step (ii) is not soluble with the silicone
oil (b), the deal coholization condensation pol ynerizati on does not
proceed in the follow ng production step (i), and thus the silicone
oi | renmuai tosexhibit and ehotHaeactdriztid pmpieﬁresas plbctmks;apalﬁapbé frapatiedg Wigen the

d h d
e T t ne o Rb@Brbigh b i i, il e B G Vere il sGrkd el
conpoundsthaf teangpareryyl hmomeewotsedbnme im nptlctahmateelatstandrlhume begomies difficult
proceed c@mb amh%pes%hﬂ 6 &daﬁa eg'uia& wé}gglft of ?1% sﬁiéohg Bpglgfhé%

(b) with the al koxysilane oXYSI
hi gh. iur@ﬁ@r%r‘“@gh&aﬁ%@gvjﬁw etaéwelMMm)é@rubeﬁalwémgﬁtas awablﬁy@temnef

I S presengolgstyrehdepsiindefRtbNSWInG chhBitishd, anol group, the process
is also ﬁ?eferred fro?()fﬁe) vi ewpoi nt "of reactivity. In the case of

35per f or ﬂﬁ’“fﬁ%ndétt‘%‘ﬁ Gne pot, first in the production step (i),
t he deal cohol i Mdnuéiecturen dahsadzu@orpdratidie silicone oil (b) with the

al koxysi | ane ( ng din 0 need) is
performed to rmz?l t “é‘thg"nzﬁ%?)émﬁ@?ﬁ%@g{ﬁ? @%t hmgTSéoxysi lyl,

t her By obt ai nﬂtgvl:&h@ 1a) mdmisi | ane- nodi fi ed conpound (d). Since water
is not added ig L{:nli}?teﬁ{ Fg.ﬂ.%lel%bcetep (i), the hydrolytic condensation

bet ween t he al kox% q oes not occur and, in the case where the
reaction is caMsreeplvnt: IﬁFlﬁ@tr?x ¥hefuE) ent s or rmore of the al koxy

group rel ati veDegctor RIL{dVABRtial 9frichAngiéd ®RRtorPr oup, the
al koxysi | ane- mﬁ@gf% ed conpound (d) is considered to be present as a

structure repr ed by the followi ng 5formula (4): [0033] [Chem 2]
R3 RB5R70Si 0Si Bt kRéna)ic SREQItyRT thedfiBekine bl (WhispedfarabB; iantle fangaxaemtme

same maarﬂO@Q: tn cirgfﬁﬁe%ﬂapg%ﬂgg\ﬁ%ﬁm%ﬁg rlsof'é th%tn Q%éﬁl)liuz\?l oﬁéyég&lgm

each i ndependé ent -t e dbove X
r epr esentiodzpas RQOmnOuHﬁleﬁAdéﬁetomm encm ISblmtdeﬁahI@ ag diteolmdal c o n

the sane s@ﬁldohl@uc%ll én%%tﬂe@mp@ &8 in Q&{lv\icéses b 1ﬁéiﬁatﬁ:t\9 R'more

represent t he above case ere ICOﬂ
t he sane §%ﬂ 10058, the wisposity ofitiecoclotype ﬁ%mﬁ’@ﬁ a@rap@eldt@éel)a%wea

15[ 0985] trouble onlworklibilipy teaictoi buS s Maf th cashar dorofbkaky group is
reacted in a rfbﬁ}?@LOf l'ess than 1 equivalent relative to 1 equival ent

of the silanol the al koxy group is not present at the tine
when the produés prefiersblepspédific exanfiples asithelsilisanet dibb) tthe foitowdng picdacist ep

bsi g1 EaimgEuiebtbndly" B fbles YRRREURACTIOLUPT SR A e
groups i mw@cw%&»@pwﬁmmﬁ(r@nao; 2 bk xam KEn?éO( 3 thsvsemanufactured
accopdi ngy mlmged)cleﬁﬁcél (ORAL L e?@%ﬂhﬂ TSR0, $RLS 'Y@fﬁ;‘ae XP-908 YE-

silicone o duct aV|n excee y hi gh nolecul ar
Si1 1 eone 9 DL Sl iy GePIRAICL g1 ng SXSgsdrgly o 1ol 60
product i dvlora¢retive Gompasyf DMSSBe2l.DViReS 1&f DMS-Sil §, DMS@MEMS}’SZWODWSM

Lo ol RSPV Saf Vel bt S BEERLS s CepSi i Epbgts.

t he reactahdRDSHNBatms thasé ninefwiwead enGslesirCompanyi andothelliker eOf drckbave

rati gyof ;3.& ﬂ'gil?\ét?l{e gﬂ%@oﬁ{t @niloci %e?@-ﬁfaﬁ% {h%qoneng’%%qmcom -413

second-sta e I on

Af t

of e DBV B Ry ¥ AN LI L S 1 Dj‘ﬂStﬁ:lé,
(product MS-‘S'[IS,FJDMS 321, 'aﬁd wsf pcsmﬁle Q:fé%etdh @ﬁ%é@.g #6hhe We‘\?gﬂﬁ of the
further tr the produgtion ste reactions (|

(111) sh EFE &héEQJl é&@g 9 a&teeé% Ellé% P%ﬂe&le%t plothe pidicareseemsat,
al koxy gD(DQleSStDIf XQ9s- mz.kmpmdoaw s}, DMElswen@mszy@H aaeeem&ﬁhlaﬂ§ed
acc I n inin CO

r eagégongf?i?r\r/\@enq%jﬁse 5 ﬁ?&f?% r(@d'ﬂgyel&ef X%ehém&lw(wgﬂr Sfa e used

conpoundin( ¢dmbitwtmnned i n the production step (i) and the aI koxyS| | ane




In the production step (ii), the above reactions occur in a nmultiple
manner and the formation of the silsesqui oxane segnent and further
the condensation thereof with the linear silicone segnent derived
fromthe silicone oil are sinultaneously take place. 10[0037]

The producti on [6024]he bl ock-type sil oxane conmpound (Al) can be

performed with gt%$%§%1 1R Leripg! ﬁk&g}g lgl%a@i (ﬂatag{ Ocﬁl%qﬁkc?g(gf%lyane (c)

slowy with no c erre orm he “production

t he preseli*?’é'eﬁS@ﬂcﬁlﬂtégfhi?@iovﬂnbfﬁméa@%wpm nt of shortening the
reaction tinme. As usable catal yst, any conpounds can be used as |ong
as they are 15%§r’$ﬁ5nds how ng acidity or basicity. Exanples of

aci di & cat al yst ( Fudéo’ i norgani ¢ acids such as hydrochl oric acid,
sul furic aC|d and nitric acid and organic acids such as form c acid,
acetic aC| oxa exa es 0

ot al yst iR R Bkt pCet BREP 0%h ob R SEEIT RS B & B Raraly e
hydr oxi delspmsmth each shuokag rbrinetedyor dgcliqrdkyd soupnhavirgy ol tecarbort dibmeand
hydr oxi demg}pg ﬁl%%bhﬁg‘opﬁﬂfe%ﬂt%m@zlg%ltﬁ nmetal 20 carbonate salts such
as sodi um car%ona ot assl Um Car bonat sodi um hydr ogen car bonat e
and Bét assi um Iﬁ%?ﬁd)gen carbonate, and the li ke; organic bases such as

amoni a, trietRylsasip%e b?%ﬁ%ﬁ"oﬁgﬁh{ inafk @nereﬂ"f&%tﬁﬁw Qﬁ'resenltJ trarz]tch a linear,

di met hyl gm noe hanol etrameth

hydr oxi dima% %r%sca,fchcp%ll;!l.ewpam‘yna i fLeerbn HaEy apéﬁw 1l Sapeor

cat al yst d1ﬂ‘aﬁhtﬁ1@n%adulthén IE&@ﬁ@Bdsltl@erbﬁ’iﬁau@d £meftsi gfdilpdarﬂétﬁyl group, an n-
particul a sodi um 25 hydr oxi de 1 ot assi. Myd g

D et e r ool R, R DReYY ot B! B R, 2 GBS erw:
7. 5%lBy viepgityl grpwsfae malisikyl gro0f, & qychsyiehtyl groupl cyobahesylamonhand the dike.
wei ght of )

accor di ngFrwﬁh@b Q\&%Mﬁé %ﬂ@%eﬁggtcf)gﬁﬂgnﬁiﬁh% g(gﬁﬁ gﬁiﬁll?tﬁ%gé ? 3acH§1‘§3d g t he
cat al yst ,preferab b'%jme@ml ggﬂua@ae@le@wl glfﬁ’épcat alyst is used in a 30state
that it is disgw \5 d in a soluble solvent or the I|ke O these, it
is preferred t

the ¢ ate.tha previ ously
di ssol ved in aﬁr‘% r@@ﬁépecéﬁ“c %‘g’tl??e‘ir}ﬁgﬁﬁli(oxﬁlﬁ%@ InChiGpanol or
but agol . r@‘thyltrlrﬂethomﬂam phéxhetnmmammsmmyaﬂuhmﬂsm% ution using

wat er or ilit ond nsatl

o the aiboRlleaTBar e [iRe® SRESGBhYE dnbs Bl eGRRATAR A o
need) oc@hﬂlsyltlm¢th@efsdanewrapr¢f¢rrﬁei si | sesqw oxane 35 ol i goner for med
therefrom and fdgpe7 jSI licone oil (b) do not solve each other and becone
turbid. [0038 The production of the bl ock-type sil oxane
conpound (Al) Hethe B@esaerlnwl#e& the elenysilang (cd 6a1 bhusedn pembingdon with the

I\/:)r ey $ L ,allﬁ)x?ﬁlahﬂ? r@? fcﬂ@oﬂ@olﬁﬁlgiﬂﬁ l’h(ﬂeélhﬁ't mlgﬁtl &‘tlﬁH blel@;cﬁk%ﬂHﬁdeQﬂmpound
St ep. ven Q e us n artil cu | e
oL ORI Cal i ng Fan BAtG aD s Rehdtiol ot e i aolios. i o SpfErolling

al koxysi Itinleeaf cpistanbe 1ght resistaaca)ildw inistundrhéadility Kiowygis pamesabilily, fanéd
conpound Exanpl es of the solvent include aprotic polar sol vents

such as di mal%eh | f or mam de, di et hyl acetam de and tetrahydrof uran,
ket ones such a®0&8k hyl ethyl ketone, methyl |sobutyl ket one and

cycl gpent anoney, g8 Egsesme&@meaﬁ{o%ﬁ}én g@qg aée'a 1@%@1&3& ;@qs F&hﬂx hhe

| actate and i oprop but anoat l's suc

et hanol , THE8RARBICIANY ar7Rroby mel.ifurike psefersblyss we‘éé)a(p.éy ma}angtnaxtipydarly
t ol uene @fuier&bﬂbﬂm)&o 4ewdb>t 0] bdske on ki B nid Sﬁm@tamoﬂymhhb% anfl r(@m tWen

VI ewpol n e at rea on Jjn.an CcO
preferre&ih B{CHE?%QE %’g%%%q%ﬂjyl%o nBPEY Bk’@gélre?%fé' Of%ee Fﬁ%) ugfs
t he sol vdedredses el mselthnical stemgthalotversyubathaythe casetiedotggefennd as t he
anobupf is in L@p%%]ange where the reaction snoothly proceeds but the

solvent is us used in an amount of 15 0 to 900 parts by weight
based on 100 phs the redctipheationfghe elspyysiland (ap,Hbe siopeumb®) afd thee

alkoxysilane (c), the reaction is preferably carried out with the equivalent value of the
alkoxy group in the alkoxysilane (a) (and the alkoxysilane (c) used according to need)

9



5sodi um tri pol yphosphate, and the |ike; organic bases such as
ammoni a, triethylam ne, diethylenetriamne, n-butylam ne,

di nmet hyl am noet hanol, triethanol am ne and tetranet hyl ammoni um
hydroxi de. O these, particularly in view of easy renoval fromthe

pr o]guct : dberimg gag@ QO(%@&@EEra@lly 2 m%)apmmlal_@ﬂﬁ §r@é1ﬁbl\l?mf2_et6ﬁf0()aélagwtofpr t her
preferred_ar osphat,e salts .and the i t i ch pH adj ust nent
to around® ué‘%ll%f)?ﬁlg sgg%qj'gr%y[lgglﬁﬁlﬁcone OLﬁe(bXs t he adsor bent,
activated cl ay,When the equzalbuivalueenicedds 200,rthe ganed pfatugtuming thy biduoikttype
absor bent i -gﬁ&l& I ! : L i.f i
specific %?gh%};é)s, tﬁg@gg ?‘%&m&%%?o%ﬁjc?%%dsﬁlﬁ%&%?@e@ﬁ%ﬁ%&%’t{dﬂggﬁ%ﬁis
of the ackPpytieudesresye.i ncl ude Activated Oay SA35, SAlL, T, R 15, E,
15 N kkanite G{@f0)0-153, 0-168 as products manufactured by Toshin
Chem cals Co., . Ltd.: and LLE RTH, M ZU| CAACE as products

manuf act ur ed bﬁﬁf@k@m&w der qﬂﬁ? r%ﬁ%{madarpé,rab&q HT.O,%“?}H@ RIAGFSp pkidie
Exanpl es llbck-type sitdsiavie compbend (A19) ude CL-H, Y105, Y-10SF as products
manuf actured b j t o _Fi ne- Techno o .ktd. . S Y, FC. DP
SA1000, K, A, &k%%&”%%&?sse&%iﬁk%ﬁmﬁa% C?}'PB%IHE’@U preferably
manufléct unelddésythe GftlomangpmdCttem steyls réesentetiby; thafidlottieg (i) ked (ifxanpl es
of the z i I e J : S
menuf act 3@2%“%;#1 Cfep SEE L BE Hh Bl N Rt o cOfcrb i I BEMEH
synt het i cendedghenstad] (opeiithdhe adkovwsilance@phavingan glioxy geop (®8bthe600,

700, 100(511{(3;(955%@%)915@@ggg@diﬂ%wﬁ@%,ur ed by Kyowa Chem cal |ndustry
Co., Ltd.; erlyst, 15JV\ET, 1, Anberlite

A . SDRY, ~"16 .. 31 \\ET, |
| RA400J CIFTOHUSHRD S18P &) azée) Wﬁggﬁpgigx\ﬁr%&feﬂ CTSAURT Y BT BKoRE hm
and Haas grouypafiyhic dlovwsilaite, (aHERd She dtkdy¥RaneNBGhs3d ascpdgue heed) with
manuf act Ur8¢ gwéglpw Chem cal Conpany; and the like. After the
adsor bent™ 1 58addéd to a reaction soi ution and treatments such as
stirring, heat ThgpmductidnesténsKd aad éiijppay be patortredadsoy brdehas loag at thet |,
the adsorgheat Jigcfilidd rated and further the residue is washed with
wat er, whereby_the catal yst and the adsorbent can be 30 renoved.
[0042] After t 03 baction is conpl eted or quenched, the product can

be pgoi fied byagprifeablepicduction pfoabdsed) spevifidul the ¢alldving IRENREAEs SHICH
as vvashlrlljg#mhh water and filtratian. anpl es of the purification

met hods iPhETHTER? RGFERTH TRY ﬁHICBE?%%]hy, concentration 35under reduced
pr essur e, <Pdodsictidd ptocess,(aext racti on and the like. These purification
nmet hods may b fngly or two or nore thereof nay be
performed in ggﬁ%#‘%g%slgg%ﬁd%m%]. In the case where the
reaction is cafimstadthaprodentiog skep<d) o eep ofvtainbiganalkdxysidansrmeadifiad
reacss on csRb¥&IH (d) Istper rmes b o i 050 ERI NI Akt '

a sol ventc sg@%ﬁ,a Bes% rqm vvatgr a?ﬁggﬂ? gel,fl,‘?cgel{a?élt_l on Sg@@g&%&ﬁ%@gg@@ﬂa
wi th wat dealpeholizafipnspndensaiiomesagion fithegilicenestil (b) heyingasilanol group at the

concent r ghd edithuhdsikoxygiueed) RndsBdlalRoafst8le @) tahicostdingd044dd) that is a
After was h te hafilbqbl ock-tﬁ&g si |l oxane conpound (Al) can
u

ing Wt r, t
be obt ai ﬁlgl OB GOTPRNBY Ty el Y &R gh concentration under
reduced pressuwubsauenthe ab thegroq@€idb btep (il e sep pf airayiag oaf the hedrolytic

bl ockq t ' : t,al i .

col o] co oA e ARTRRNI, 8 i Bat ) i Tt Yirsiape @

t he ol eéandghe glkspystlanges) agrid degordingfte magsd) yhad doa sibica0s@mRQuUNdharing an
preferab ekl :
6,000 as hum(/g%y t-,g?g(rig% a?ﬁ%%ysgﬂ?a‘?a‘&‘gb%ﬁ%ﬁ%‘éﬁ? ﬁ?iﬁﬁ‘s@@%%%ﬂe %glﬁ\ﬁ?ﬁg =
wei ght - athsrREgRcHBR 8eR ﬁﬂs Wéfcgmd fapioduce the hlockdype &l%éme ¢3nREUBE KB &Y n
t hat 15heRioduetiinsjracese (shecr eases. Wien it is nore than 20, 000,

Vi scggi ty incrgases and L%s wor kability is adversely affected. The
nol ecul ar wei gﬁte REBFSHECH Rt ol | ed by the equivalent ratio of the

al koxysi | ane (fa}t, dsihd provictibi stey §i),| aantep ¢fojbtaisiad aatisstdiorgnd @) iseed) to

performed by carrying out the hydrolytic condensation reaction between the alkoxy groups
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Flowrate: 1.0 m/mn. Colum tenperature: 40C Used sol vent: THF
(tetrahydrofuran) Detector: R (differential refractoneter detector)
30[ 0046] Moreover, the epoxy equival ent (neasured by the nethod
described in JIS K- 7236) of the bl ock-type sil oxane conmpound (Al) is
pr ef er abl hy &liing water G0fe glkegysilane () garef the alidoyysHiafe {o) udsdMddomglirgrto need)d
parti cul a&{ 450 to 900 g/ eq. When the epoxy equivalent is |ess than
300 g/ eq, e cured product thereof is hard and the el astic nodul us

35 tends to be strgqrangly, asvihe prodhetionstspy (idcpistembenrying onsthe deakoohaliBOon

g/eq, t hecd?ﬁ@xﬂ%ﬂbx??éacﬂ?&%ﬁh& hl‘f(%};ﬁ%roh ?er[ééﬁh 1Hrﬂ%d§1'l‘§ésth%&$%é QrREFOVEh a

Wwor se. Thuﬁﬂe he cases _are not %kL VI scosity
(E-type vieaohew thronghdhe egctgn Oféhs sigponerfdl (h) vdththy pitsesquienaan ée) is
conpound lﬁei\fohnb@tdqﬁxaﬁ@creahwlo'éﬁm Rex AL ofipRusd Smare preferably 500
to 10, 000 SfP S Qa@ll cularly preferably 800 to 5,000 nPa.s. Wen
the visco @uqlgn|pé%c§§ n 50 mPa.s, 5the viscosity is too |ow and
there is a condéeprdcestintldesconposition is not suitable for uses as

an optcal Senv AL lodRaART G WISy RREL o RR S L cos
conpddi ti aihowﬂwrbaftthﬁd@alg&@hzatmn\mn@fmaﬂmrt wact{omﬁst}e silickine oilg(b) baviig a

the sili Cs@l@nﬁtgﬁ’&;pﬁﬁg@&l& \Qltﬁ ﬁ‘l’eea‘?k ¥1%@ (B @QRB the W &Y da?t iﬁds‘é@gcgoﬁdlﬂé
the silsesqui gxane in the k-type sil gxane conpo f

whol e si I1P&6 élﬂ%ﬁ%aﬁ%w%%@%ﬂ agmganaﬂfm;erwto ‘Pﬂﬁ%éﬂ?} pxysilang-y 8

t o 30% bymedified esrpdadt(ty; uh@élhbée@feﬁﬂ?ra@lﬁhé’prb@uétibn%&%(ﬂ)’ tﬁ@blocmltm the

t f th I
Gor i ved 1SR ERrag U {Ris RaRECed § sary ity sh AR By Vg pondehiation Feagtion
proddét  thetweenlbt aikbney; groept aiithe cinbaining allohgsikat é2)i(aid ihe hlmkysimne(c)ased
L oaat, ° ko 18 800 A AW ONSIEOSh Sailitd BafRARRIH [ 2] L1 Cured

product has su fac |ness 'S easl €d. Mbreover, when
the ratio is nbi82 ihan 50% by nol, the cured product becones too hard

as a character i1k @rffs@fi’ttlﬁi?&xtlgﬁ ﬁ(lﬁﬁ t1§é \h@ﬁﬁélﬁt SFhBReRRY TR Produkiba stegb‘?t
cases are not prefer rﬁ%ﬁ/lﬁ he racmwg2 silicqn .at %r esent ¢

be det er it A& r%gt? Psq Riprioroget Prozi@éﬁlwﬁﬁ%ﬁﬁ (%Qﬁawﬁvé%t 8 FRRCHPRS 418 ke
of the blse@lentlylnme&néd)ﬁmiﬂoﬁ@ﬁ@tound (Al). [0049] The curabl e
resin conpositipne esent i ain

t t
pol ycar boxyl i ¢ 0310 wgf 2Bt S@F%’? 3§ryeéeégﬂ%eotﬁ8m°dsu‘fﬁ%n BELs s & boxyl i
acid (B) is a hﬂhpomd?vhﬂnatlacewnpzsmtewmteﬂmt intorleg®t,athehdbs stepsme 25

car boxyl p‘&ff@ 1ﬁrﬂqe RRsrs8 Brafak b&{%&frﬂﬂoﬁ){g Bﬁnﬁé}ﬁa{?@g% ?Hﬁu@t?ongprggésp (ca that

skel et on. present i nventi on, car I C acl I nC

not onlyix ﬂEf‘cW?@‘é‘ftl%)@iﬂln(b) lamr@rﬁ@d.aﬁgr@e@r How stepi Gutheredae highso a

m xtpse (?Jfoss'iiblﬁiyuhé?t' thé YilREquE&NHRe ung&neﬁha\o-m atuttﬁ(yrgmﬁ fomed o thkhe
substituents are eren

pol ycar b&SHYFLO gg}a&gdﬁﬁ%tﬁo&b%mm ﬁ‘%ilté‘!o%‘ggﬁéﬁl %Fereﬂf’ékf’LgﬁFear}%’%e;/' gr e :
col l ecti wehdensaifoarpbﬁdn&r(za&&n ﬂoﬂsymapm«@d 1tr1Cth@fMl©v\&hg ]Brﬁaﬁcﬁion step (i), &sd

hexaf une sy Shtedl frl , B GitePant where BifRers R aipiing the

f oact i on pordugtiatt stf:mﬁt)llm oot p@tcaﬁieetl)afpmmrhtctlom sllep (0 isspdns i tht cadealf the
havigg 5y ﬁfdu@@érﬁpz%@ésggé) ﬁfegﬂ?fbl%tt 18k AR EUBAONA LG RL BadHDiffer and the

preferred. Furthernor car pboxyl 1 ¢ ‘aci
anhydr i désacdonydassimgt a%aedaqap&ﬁ@w@e@ §iarce the gempatbilipaef the siligone oil (b) with

preferrege alkoxysﬂéﬂé%a}hﬁd&ﬂ@ hl'k@i@ﬁﬁlaﬁé)(c@ @ﬁ@faﬂﬂ&lﬁr'h | rRehyyse] s‘fnce

al cohol is n arti iS a co oun
havi ng aﬁmﬁﬁ‘g%& OEVH&S%‘%}F nhﬁ?ﬁysﬁ@{’e SR %nhﬁlf‘rgfea%ﬁ{tf X to the o s
s uc h as efldngl gepghy prdcesss aksy pesferral frealthe ﬁs@p@hﬂ@ﬁﬂ@di\@ﬂy In the case of

cycl iO£§‘1Ite>a<l g d—ﬁl rlr%% #gﬁgﬁpg%g%eg b %ftshm ﬂgeﬁ]iogﬁ(gtnedﬁlt% @ tic dARSRAIEAiSA
2- et hyl - gonsignsation Och;erdp@nedﬂéb) mﬁ}eﬂp@litquys@ny(ﬁm)l (and the alkoxysilane (c) used

according to need) is performed to modify the end of the silicone oil with an alkoxysilyl,
thereby obtaining the alkoxysilane-modified compound (d). Since water is not added in
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[ 0051] Particularly preferable polyhydric al cohols are al cohols
having 5 or nore carbon atons and particularly, 1,6-hexanediol,

1, 4- cycl ohexanedi nmet hanol, 1,3- 1 Ocycl ohexanedi net hanol ,

1, 2- cycl ohexanedi net hanol , 2, 4-di et hyl pent anedi ol , 2-ethyl-2- butyl -

, 3- pr opan@dpRiducti@PRENEY, khdhykelytic torideystion Beaned ieiiRanodroapdioes not
nor bonenedi ol are preferred. O these, pol {l}ildrj c .al coh?l S havi n% ah
branched R%; #1ds i1y i Cascavire theaprgton lss‘EaFWEf% tusing, Feqquiialents or moreof the
2- et hyl - Zalkadyydredy @igtive pan ediivhleninefalesiiaybl goye,ahe alkodysilane-modified

di et hyl pe 7] N . X i et I .

i oyal OARERal R i S BELRABHN AT B represcatr oy s falipaipe

[ 0052 Asformélagél:d anhydri de, nethyltetrahydrophthalic anhydride,

met hyl nadi ¢ an ryde, nadic anhydride, hexahydrophthalic anhydride,
met hyl hex%gydrag%ﬂr?t al i ¢ anhydri de, butanetetracarboxylic anhydride,

bi cycl o[ Z¢88MHept ane- 2, 3- di car boxyl i ¢ 20anhydri de,

nmet hyl bi cycl o[ 2, 2, 1] hept ane- 2, 3-di car boxyl i ¢ anhydri de,

cycl ohexane- 1, 3, 4- thGi carbokylgc- 3, & anhygride and the |ike are
preferred. O these,l met hylf hex anydro ht harllc anhydri de and

cycl ohexane- 1, 3, 4-trli carbokyl ikc-3, 4- aphydni de are preferred. The
condi tions foR/®ne—§tar O TrioR Blot—82R4 i cul ar{4) desi gnat ed.
As one 25specific rgaction\condition,/ thete may be nentioned a net hod
of reacting the aci Ra,nhydr' d€R3With ke p hyhydri c alcohol at 40 to
150C under conditions of no catalyst and no sol vent, heating them
and, after cog@oshj on of the reaction, taking out the product w thout
further treatnent,- but the conditions are not limted to the reaction
condiLfi orwhef&0 B3 pndovlsavetike sammmoditizgsrae degoibyd abdmandiRy groupms,to be plurally

articul i t 0 |
Formi a EoyLriteen ﬁfd@?%*é’%%ﬁlﬁ%ﬁ%ﬁqﬁ*%?ga@ e A

pl ur al | y 3BpessRnin thepgse 3dwraRabonded dq thesdicen the sanrasgamsilieamio vehiph OB
glr _ouE f Nds Boridied bs;my hb@(rje@]g R rdﬁtrd'i]sén@ ftﬂei dHBRE %{5 h{@ag %Eﬁdwlrl]&é R%%th?e@ to the
al i phatic.,gro eriv ..om . nent | oned po ric alcohol; m
is !to he nﬁH%g?Hg’?saFﬁﬁé&eoﬂg‘Fongtpdﬁb&'gji%lﬁgo?fg’a% rqlby"%ﬁeohol (nunber
of the al cohol [0§8®ups) and is preferably an integer of 2 to 6. [0056]
10The curabl e i Ll f the present invention pr.eferab
cont ai ng an acllrngﬁ% W@g‘rgipo Zé.t I!h@ﬂtvﬁlgng}éﬁ %Q%ﬁ’?&}'a?}? Iﬁer?éacg%del iqt{%@gf)ﬂ;’ss %h\énl
t her e magdbisalpeireiagretd hequlvalentyd thedilenaligréups thegikdmgl groumisimod predent at

el 11 s . ) ari 5= p
Lot f ahydt o pares *‘%ﬁ’ﬁ‘gﬁl TRlep D i RASIMORS B8 BN CuaR KE H A Gmnor be
met hy| nadiegedn hyarsoyes Wagpithe samicas esticheutasingrlotont-h agvivalamp 9litede,
g?t hmilJ hfg&gxg gmﬁah %ﬁa:l éxgng:re?mdﬁy%eoupk%umﬁa{jxgsig@@qamﬁ& tHeCallRdX3 ¥t dE)
I CyCl O , ne- - ar oo | C n ri.ae, . e .
ety b BN AR e e St b S S iy infbe siligone ofl (), so
cycl ohex éméa praludt havingexcbaliydly high, melactiydweigiet is obtained Bad izelatibmodonrs at
thylt i i I i i di
anhyar | uie A SRBH HoRueRED (O % lfRledy TGk Ror e ek e AP Rt e
anhydr i dalkozppipupie e saticaefal. b esyivilents atmpdrs rdlative to 1 equivalent of the silanol

bi cygd of Zrodpl] @il ' L4 - -
iy b ol 2 R SR B RINET et cmore

Z,ﬁ,l%hep
cycl ohexBfsEeriedang 2 ratig b3 BuiyalpRts 91 MO Jare BeferFed- pref err ed.
[0036]

After the production step (i) is finished, the second-stage reaction of performing

the hydrolytic condensation between the alkoxy groups (production step (ii)) is performed
30  with adding water without further treatment.
In the production step (ii), reactions (I) to (IIT) shown below take place.
(I) A condensation reaction between the alkoxy groups of the alkoxysilane (a) (and the
alkoxysilane (c) used according to need) remaining in the system.
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Furthernore, of the acid anhydrides, hexahydrophthalic anhydri de,
met hyl hexahydr opht hal i ¢ anhydri de and

cycl ohexane-1, 3, 4-tricarboxylic-3, 4-anhydri de, 25 which are
represented by the followng forrmula (6): [ 0057] [ Chem 4]
[0058] 5 Mh@r amaezsane@f@aﬁm Betdkeed @@Salkcﬁzsl%r&@b @ﬁﬂﬁdﬂlid}@@i‘l@ehﬁédlﬁg&n

et hy1 nex G B HEHEN R RGP Yaantph ) end e BERiAne (o) Gnd hE >

cycl ohexaaslkexysBank-(ty usedaboorgingde Beethanhydri de are preferred. [0059]

I h :
venti o AeEh b AR e e ARBEP bl he WG AERE Hodificd

used i5s demenonnd ) abjaindseinthe Pmduﬁmnes@erp (oandiaepapiisilyecontensyd p@ma@umil of
(B) and 'tﬁe am%&gmﬁéga (ﬁl&tﬁ@afk%\&;%ﬂ‘laﬁé %%&J&k&ﬁmgﬂan% ac;b!teﬁﬂ?]

wherein %9\2 sents part(s) "the
poI ycar boxyI i %@ed)r% cUgn gi¢h &), SHROPPC FapiEs OREY laarrwlgylewa%rwthe
of the aCﬂoﬁ}nﬁ[ﬂhy&Tthﬂﬁlsesquloxaneb e agbABer ﬂl@@oﬁcwﬂgﬁlcﬁfth%ééﬁwﬁl‘t%)

f f 65, d
v RO SRt e LR S oo
theré0Ois a str@37] endency that vaporization of the acid anhydride

| oy eases 2t CYighay &Poftﬂ@%lo%ﬂq%&aﬁﬁx&feh&%o%& KL e et

rati o exceeds e VISCOSIty cones
di f fi cul tno qaralyshbut sisee tigaeastion proseeds mesldw sowith go eatalyish dlos praferresido

(except theropasie ﬁi’@@ﬁ&loﬁ 18 o ﬂreﬁ:ﬁ@é‘@f a ERATG T He e iR d:ffshélt@&nn% thle
pol ycarbox%/PI lc acid LQ eco ly a solid of crys

s a solid or, nea
at or di ndFAFteR RS artiisa lg&a{;ﬁyé% aHH MBS a ‘5%@%@ d as dqng asriheycage
wher &5t hecopoyiads showitlg aeidioi ¢t t(aﬁ)ntﬁn@idﬁ@lmﬁcmmmlyﬂelﬁlﬁeuﬁ@gama

excess ol RgeedloRit Bt i B R0 tnd e feitsbustidsar e
a m xt ur dowfictabid, pwtiy ecidlzod pikalic ana'id NBjeoserias dxampbischfbakiy datatysts] wse
al so prefd E@Hwﬁé% ?%m}/c' @éé@s%@ﬁ;.dﬂf a?l&"i"xﬁ%}hﬁﬂ&l?oﬁﬁestsﬂﬁh QPG Rrh ON-

[0060] 30T e curab sin conposit ent 1 nvention
cont ai ns lv’ﬁ@xzdenéot@wltm andposidez lithiure Bygho C%ﬁsunahyér@gém llali metal

o o Bl SACauER o} SOk ShrtOLAe, nﬁaaaﬁngﬁddu?i( cokbohoRe SRR

pres e%t i ﬁ&@ﬂ? F8ﬂ5 potassmm hyB‘ﬂgé“ ﬁemé%ﬂl ks © %?%G%W%&a%?r@nﬁ%’@’
par ti cul ari¢thylainivic, didttaderleairgnias, n—butyb.nﬁneg airttljethy'ldma'foe&#aﬁﬁlrrﬁiﬁbfanolamme
cont ai ni n_as t it prefe

est -one d Rt fBF G FRIb s, OETER sttt BVt SREuRler
havi ng 1 thecagdys drobothe predust, nfmrwphhasss e@tmc%rraahdncbpmspﬂaarly,csomnﬂ as
a copgt erh?(&l%ﬂl(ﬁ%ﬁ %Btag%hﬂﬂﬁ!ﬁfioxﬂ@aﬁg @tan{om{ﬁ ﬁ@atalyst to be added

partlcu a Zl nc_ car ate co S an Zl nc

are pref % v%laﬂféﬂ& b& {P&ubnrrEight, IPfoP@WY& Okeriyaby mqlghtgvasetdm t,%_xr: mial

car boxy| aieipht oWyl lERhad ﬂﬁcblko%%sﬂdﬁ@ (&) Us¥d aloRHRS td heed B the
above, ther{eo%s% be nmentioned a nethyl "group, an isopropyl group, a

but yl gr(’ﬁf’ﬁ eélfhyl hexyl group, an octyl group, an isodecyl group,
an 10i sost ear yAs gnetimd far dédiagigHe cgtabysp it ia dtrecttw adged uptheaatalyzd Baysbdinen

o 1.3 Sl Facit s BT Ble polubls solfint SRS Y | SRS B s iy R
car boxy! retelystiid steie/thayitlis presmudardhﬁ@alvad o dmhot fuvh as omgshanog stheavi, ng
car boxyl Tfopﬁﬁél% bﬂ?aﬁbf‘g dn fh‘?s tadt, tff?é" tiﬁl:fff;as%ﬂ%gﬁé&ﬁ sgﬁlltltoﬁ uSing water or

| i gands SCan be used, In the zinc carp

car boxy! fhe leimay 1eauli g HOS?@II% thag F%ﬁné?r@ﬁ%ormféh@al@éysalgn«y(ar) fasiehef

ﬁn al kyl amb@ys{maﬁ@@ ﬂgecbadcbﬂaﬂ%)bfeé@f&?ﬁ!rs%?%ﬁaﬁﬁr an@ Eheasﬂseéqlhwxaﬁé oup
avl unctiona as,. .ol er |l ur er r er.a ose
hav.i% [1%01%?5 RERG OB RRANdapS Sfigens OIB@P fp ot %ﬂl‘f‘{/)e Lﬁﬁgﬂéaﬁ%&%&%

to 20 catdnbild. atons are preferred. They are preferred in view of
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As the phosphate ester compounds, at |east one selected fromthe
group consisting of zinc salts of phosphate esters and zinc conpl exes
havi ng phosphate esters and the zinc salts as |ligands can be used.

Mor eover, the phosphate ester conpound may al so contain 30 phosphoric
aci d derived fomg]jhe phosphate ester as a counter ion and/or a

| i gand. especi al eferred phosphat e C oupds in
the present i noereraneiys pt e Nk RS Gateng AL e B Rrdr o
est er s ( muitloait Ry s@s¢mor coapduends, Mibirad viey la sebeetr can deaddedis, the middl&gf
ester Cconpo gfb‘&ﬁct%n &E&S‘.t Ufl%‘eésoﬁxﬁéﬁ{ £%Yelusd & Rk ﬁ&%@%ﬂ%nﬁﬁ%ﬁs @(Hé;a%li{ 5%
of phosphate ester caofpounds nmay be 1ncorpofated. "Speciticalldy, In

t he mdl arsofvgnt eppablgif depseisingrthe glkoxysijase @hrthoralkoxysiphe (casthe silicone oil (b),

substi t utgdad alkBeysBahSmRdtHel cBiPBast {d?] SEﬁa?ﬁISIEs\’ bt the S6INES include aprotic
f e nonoal kyl ester conpound

trimethylsilylation is necessary) o ,
di al ky! eI%"tlaérSO@’Gﬁﬁﬁ éﬂ#aasafﬁawfﬁféwwdés@lmew&%@mﬁ@? i teahyshospiat e
fﬁ ters i rlce?:me@ swdhed mdthileghyd ﬂteﬁ)paahahgsibﬁ:galtym(ggmeuﬂdic%}ilb@nmu&tets&fsh

e nonoester ou resent .is_pr rably. ar.ea. % oy nore .a e
St age wheneh b CRITRERG BiiST bart ubh BefiE i dotp P eatioRle: ARORoI Sugh g
zi nc 19al treetharh],athanioh prommp] @xddsitabl; zllenephoh ph htanestyelcheaare, toluene and
obt ai ned, r.ﬁgaaigp- I . -\ .
exanpl e, % |ér%lg >car] o%%%’e%z%ﬁ?%%@?%‘% géﬁ)gfo %tlﬁﬁé&?ﬁ%fg (%%g%cglﬁ)gl regulation,
Docunent thPEgotagein an alcohol isprefhgedinskiphthenol ot ethasol ipmerhpiefrssedl The

phosphat emdthesf the sORNeSRBBE As@Id nbNRurlibli&1A1:RitR £ BhE 88 thel ARABL A8 the
details of such zinc salts and/or zi es .of phosph&”ﬂe esters,

nc corlrlpl e
the rati d28e WiAthihegrardionsmoeothly Braceesis bk theisplventis ysyatly #sgd jnsan amount of
pr e; esablwt_op.ori pgﬂs By iliveagw bmdfbnnlo_efp&ftﬁbf the otdl \iréigEtl- &th@@émﬁamgabf the
preferred,i : mel v, in.he,parti.cular referre .
Brboa: ek ists () Gnding BeRaiang lorsiee Bkick Lteath B OE PRt -
phosphat elhegeastipn tgnper@ureptarios dérpadingeinghé swovd of thendatadyst blatisziswadly 20
ion, and;pn i i i tu :
St ot U S pors 55%“@5%0@?3?2?&2%@?%%?&%%&3@*8?@“&nﬁﬁe Ribich
15coor di ridneis pewaky) 1 torehoprs greferpbly Sded0dwouss ineaduprprestion sieps- be al so
obt apped, for gwagple, by the procedure described in JP-T-2003-51495.

[ 0064] such conpounds, as commercially avail abl e products,
there may be ﬁé‘ i %ﬂ{’é@et%ﬁl %1{1[?‘3 Hackgn, élé?z?atai it i I)éf@,v e‘% guengaing an%%)-r&
ZS- 8, ZS-whshiAGwiith watte &ccortliagl b, nedb- 1k tRO c4{sewfi pédoriming thablyin Nwvtithowdtas Riis

Ot ype retytd E At TR b Yol M NE O oE Rl Pt sty
Co., Lt dExamalesof preferabloosivents awy ingludd Brozo60eh {smaethybathylrketbrioymsiByl
Orgapbc GheihyEREtofPand éjkﬂjog:{ltgrﬁ/@e? g%?rs(sﬁ@rpé’sfé’f 146& ebyutﬁ.zﬁ%ba%% gflﬁﬁ [dcBfe

Inc.), as zinc phosphat’e and/ or zinc osphat e.

In the capiﬁpgrop&wf%agﬁaﬁwclw hexang cyslenexanpiehiene and wylere; and the
regard toikehe ratio of the organopol ysil oxane (A) to the zinc salt
and/ or the zi n@o %pl ex (O, the zinc salt and/or the zinc conplex

(© is in a rati f 0.01 to 8% by weight, nore preferably 0.05 to 5%
by wei ght, andnfthe tdaetiorn) the temo®8hb dftherexitgipét niissd tat pevforied bievashing with

par ¢ TOU) by aEERE, bike b oty TF oflipd ol A iR S
case wherenditen andabaséc eaaditioncibimpersferiedito pérfarewpshéngewith iwatefienthei s
used as adacRBH IsCRbndRE B o eutrRBatibh WadfibyY oARnRRE b AsoPGlht B? @ﬁt::‘éﬁt%?;aﬂer

encapsul gting agent, as.a particularly preferable conponen

preferr egletcé%ilwgbgraﬁé?rg’?‘éuﬁn&mﬁfé?%e@m ne 35 conpound as a

phot o- st abi | i Z&fr teeeriraiPaRReddtisn RRSRDGRTRD SHINIAS a@aié;aai baxdigaRh be

In t presen mvr;nth%g, arti Iar.Ig, .|1tylshﬁreferre t.ﬁ :

| ncot por B o EATRALES af tkrombopnd hsliing sty el duntass acifs sych as

pr ef er r eblydrochlooaqdy saiferie agii asp hisric acidané dranniroidaduch as formic acid, acetic
acid and oxalic acid. As examples of the compound showing basicity, use can be made of

inorganic bases including alkali metal hydroxides such as sodium hydroxide, potassium
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2

Opi peridyl )i m no] hexanet hyl ene[ (2, 2, 6, 6-t etranet hyl -4-pi peri dypi m no]
1, a polymerized product of dimethyl succinate with

4- hydr oxy- 2, 2, 6, 6-tetranet hyl - 1- pi peri di net hanol ,

2, 2, 4, 4- t Bydragigs, HitiuaOhyddotiassnd %Mﬁﬁﬁ@ﬁﬂé Qtll&‘iﬁ' métaledbohatlsalts such as

di d 5. 2] h
N (2o o WP PR PO e Rt S un o S B bonats endmtesyiom
ester, N bpkogdn-@rimodecytiosphdl@ sdisGueh sephoaphetritydcidd sodtum dihydrogen

Spi peri di ?ﬁ’ s%@f%rd%fdg{nﬁﬁ%&n rg%}fb@%atg thsodidtn E)ﬁ(gsrpﬁ%tﬁ}}f;'phosﬁﬁ(oqw scfind

di azadi spir
2.2, 45%-t mp@mphggpmi@aagd theg-like; orgamc bases such as ammonia, triethylamine,

di azadi cygblRndihird B%@}H&IﬁﬁféndI%{éﬂBflé}HﬁB&h&cﬁ‘ctthhgﬂtﬁ%}’de and
ester/tetradécyl ester %é(apan digic ‘acid

[ (4- met hoRypRERY OrKles ( Pisheseppagtioiarty-ipeiign of gasy removal from

gl Fz)egl g [ ?&1? ):)rcﬁlslbte inorgldng:l Iefsed %ﬁhb’rgaﬁlbdcﬂs %ﬁopgeﬁfred a.l(ljd further preferre(cji are g
i di.no enzenedi.car.bgxyani de an

N, N1- bi s(lg‘l %téflfl%ﬁbeqﬁ? }’%BPF’S? tn[ dneutr"ﬁ Q/ Yani ne

corrpd@nds t hat [0@111] he above phot o-stabili zer cormer cially avail able

o oSt 040 SO SHRE i s cpropt KT STkl e

622LD, TIHSVDRALEGon-cRPhanBESHene 204d thedikepnaresmplifiad.achs seatifiyexantples,
Speci al tythg:ﬂgm“qﬁé rod{iﬁgﬁ?a HeAnénfiondd:- 62, LA-63P, LA-77Y, LA- 81,
LA-82, LA-87 a t rranuf tured by Adeka g?rporatl on; _and the
like. [0068] FxepRles o hsieuvated ?WH&!P@%MWW a0t a3 riéslerds R-15, E,
|5 (I;vgﬂﬁl onYikkineteaBBENG- 130, GhESFﬂﬁqi@&uc&trg?/idfacllﬁ’éd b@'[bﬁgﬂ%@mﬁc&lﬁcgg/ﬁtgt 0
o by wel 0] 0 wel ght to o by
wei ght baaglltéal %ﬁﬁ@%@gﬁ?g@@%@%& P¥9 Xtis r?lat“g"%ur%q %Mlaﬂﬁﬂ “at i o.
5[ 0069] Industriat memmzpm vandathe dle.c dipmples dfshaadtive aatbion imadudeyCL-H, Y-

limted
meed ?15 2?2& a§§r& :é{s‘r?ﬁiémfdlplrﬁ&’ f\jinomato Fine-Techno Ca. Lt f)SbEt LG, DP,

01 ot oar yISALID K, Kk Mo ICHI SR ARI0AB, GVEL 30 Adis-preducyuenatasiend by
pent agr ytmﬁmﬁlﬁh Cﬂieﬁﬁl&ﬂi o0, 1 8d.; Midsthe 1iRe di E)Ea@ﬁﬁled%fttﬁé zé’cfm@ﬁllebdda hestydular

h | b |
B e ek i, AP ORS Y Ak P b OREEL A ! I 2l
tris( gl emh{;mwu})e pyhtepbaiwrbdntd inélate Kg'owgﬂfmomfgn%zbb) ﬂjmos?mlme, 700,
t | S | u n
ool ¢ Yoy z\doEgsgyothg el Ged b k3P CHEIIGRT [adhy ERD T Ambertyst
tris(2, 4-1G7WES: | BURY) }ﬁwﬁmglwﬁa?s@m tﬁgnberllte IRA400JCI IRA403BLCI,
2,2 zﬁet hmaomlsa@gm&m@ts Iﬁﬁiurfacmwbp ReH! %ld(fﬁaé fgﬁ LHMLA B58RYR S,

a.

phosp it enebi s(4, 6- tert ut
(2-tert- §{f§§1 ifongré BPdpete ﬁ}ﬁp}l aﬁ Paw YChemic ompany; and the like.

2, t2 : lmi‘}] hyl enehftisf the GBédildnt & dddled tdalteabiditsvhltion(add tRbdmdi s6bh 4s stirring,
rre ylp

Y o e 0 G k< B Rorfomneddp ediip fiimiahyythe adscdent i iliated and
n‘et hy| phéwmyher thehesighe tseyashed with water, whereby the catalyst and the adsorbent can be

tetrgg %%n gl tert-butyl phenyl)-4, 4" -bi phenyl ene di phosphonite,
tetra 4-di -tert-butyl phenyl)-4, 31-bi phenyl ene di phosphoni te,

tetral ds(2, 4- di0082k t but yl pheny1) - 3, 3' - bi phenyl ene di phosphonite,
tetrakis(2, 6 dAftélethé ré&@ﬁéﬁlﬁ E%Hﬁb@teé@f‘tﬁuenamegbﬂ@ ?)'F(Qiﬁ'c? SIR‘EIO QRRRQNI te,

t et r aki s% tlert phenyt ene d nit
tetrakis QH‘@HH?H% é?Rar%ﬁmﬂB Wélﬁéea@nﬂctb%wﬁb %Wéslan@wabmw ang filtration,
bi s( 2, 4- Gxamples bf ﬂﬂtpﬁlﬁbﬁﬁﬁﬂﬁletﬁom(ﬁﬂhiﬂe phlamy | cRRRSAbS Bpﬁ;e concentration

B: :E g gi’dﬁt{%r‘{ﬂ b‘#l B‘%’éﬁ{;en %ﬁlﬁﬁgﬁ E)H}eﬂ?lﬁﬁlgeg@ﬁg se purlﬁcatlon methods

bi s( 2 6- diaytbe nttfulmdckﬂmgly by twe plhmn;el thﬂhefmhphmp@f@ﬁ‘leﬂén combination.
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phosphor us- based conpound to be used is 0.005 to 5% by wei ght, nore
preferably 0.01 to 4% by weight, 0.1 to 2% by wei ght based on the

or ganopol ysil oxane (A) in terns of 5weight ratio. [0072] The
curabl e resin conposition of the present invention contains the

or ganopol ysi | oxems](A) as an epoxy resin and the zinc salt and/or the

zi nc conpl ex as_a curi accel eratar ;as essential ca nents and
further rr}[) he p(()I% Ishﬁr"ﬁﬁwﬁ?"& ngec]ieagtt%)ls S BRHSInET SPIYTH %%8 “élﬂi water as
curing agereasticrrplveng ithis podereel taperferrh assldng mathovseabing z exlvean depanable
phosphor us; i QX XRr=Ye (o IR I ' I
Component 20" Jacet ek fhe 3Bl Bl fiSeiBilyhl WER: R3eRbPLELAH e BR108
resi n? cudiptillption enconcaniaatiparundersredersil ipresswre aftenqanchisgn t he epoxy
resin conponenfgo44p the case where the organopol ysiloxane (A) is used

in conbination with the other epgxy.resin, the ratio of the i
or ganopol ysi | Oﬁﬁ‘d}?éw(ﬂﬂ}mg Wlﬁ‘ﬁﬁtﬁgﬂeél@gﬁl}ﬁ ?1LC§‘F‘ﬂe Famprupd AL hean rpoktaiped
wei ght orbynemeyingahé saluwrtirgugh emneémdidiyn 188erydwed ghdssige oftedike 0074]
20As epoxy reSi[(gﬁlshiéabl e in conbination with the organopol ysi |l oxane
(A), there nmay'be ntioned solid or liquid epoxy resins including

novollik-t ype egbggppeasinns pf thie bidekrippe slokgmecemmupd (A43) thes obtained is usually

nOVOT Skt 1S o1 ey :
ohonol ar A ISP Sk SRRG: did BAREY IR PSS ‘D QGREYS, B eular
be nent i o¥aghtdhespefdn prefaxablyi8p e Ad P0G merpipsafeishlana?00 th)104108nand

gi SP hgng! parti BB RMENSD0 toh6,000 aiwsiBhPhRAYe mdedilarthdi BB MRkasured by

resorcin, G :) Lﬁﬁ‘g{l %L)\Hélém}a\{e%gg r;‘((aoﬁg%‘iﬁi rwg%lﬁﬁl%‘%lﬁ ’)”%gh@ﬂgérg 15'a toncern that

1, 1, 252- thettrradibtageb debyedsasx y Wiesnyit jsendratien 200000¢ 0iResits siiesased aphao! s

h |, . I ht hol .. ,al kyl - | tut
et naol BT AP Bl SRt by AR Rl il be Eghifytef sy ife
f or mal deleyguivalentratialod Steyadicoxybitana l(@eydithe afcdrysitaox Herszdhaendide fo need B
hyd b : ;
0 yol opone SRR, M Rl Bl P R ol iy iy B B A D dded
4, 4 - bi sChicrieaclRRthg repctian meandrbnieretion oBEBRER or onet hyl ) benzene,
t1h4- bo fs( et Poan@?libwle b)ulfeeglﬁ_ h%ﬂ@rlagé nfolaﬁulaf K?ig%ﬂﬁb\%lgihtgdv%fhﬁ@ %Elne&mﬂsneight
er eof , Qgenat e sphenol s su s .t et rabronobi spheno,
ol'yer ayl PR SRRSGT eolsRtimassred Sadd A olPRbmraatis igee PG sk,
resi ns, 3Pbgheation ghmmateeripgby®d epoxy resins, glycidyl ester-based .

epoxy res\f;?.ﬂﬁusa&qldﬁgﬁs% Cbut the epoxy resins are not limted

t her et o. ey may be used Singly or two or nore thereof may be used
in conbi nat i onManpfaeimsy: Shimadzu Geyporatiohar |y, it is mainly purposed
thatpghe CUfa%&uﬁ%?ﬁh&@MﬁSH@DE%GPGQFQG%}QBM (Lo 1S used

in optical useg. Int case where the conposition'is used in optical
uses, the conbﬁﬂ@'d’ai?sé%d\‘l?%}qcycl ic epoxy resins is preferred. In the

case of the alCelyghitemperafu@xy0P€si ns, conpounds havi ng an

epoxycycl ohexngae st ruct i h kel eton are preferred, and epoxy

resi ns obtaine Seg)ﬁokfpﬁigﬁ_ﬁ:ohafaéﬁrto%gﬁn)of conmpounds havi ng a

cycl ohexene stlPeiettar Klddidfepatinl reffhetoingtepretbetor)ed. As these

epoxyp r esi ns, [q)b@(ﬂe may be nentioned those obtained by oxidation of
hat~ ca

conpounds t be produced by the esterification reaction of
cycl ohexenecarMeseprercthegaexequivatend (imedsotes byrthe methast des¢ritieddn THNK-

r eact i on79f6) Gy tleISiCHBEBALAAG l:ombélmdqmg 8%fe%@gsgt§wé1g§%{f]§/€ghﬁ§re

2475 ( ROREOILAR0th 0D e, apd Duedee ALK emot Womn die cpoxy
cycl ohexendedleieliyides thai 00@glet Sbe d@a Hidirdt thred PrsAra D3 the @RS modulus

" cact ont Bt €y A Btk EhessRy Py cabtvaEl oy Shin LA e e mychapial

JP- 15A- popetiesefl®e cared prévbict teké Yo béhmeabarsdol Bhuay the nades peeridt prdfertddy
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[ 0076] 30Specific exanples of these epoxy resins include ERL-4221,
UVR- 6105, ERL- 4299 (all trade nanes, all manufactured by Dow
Chemical ), Celloxide 2021P, Epol ead G401, EHPE3150, EHPE3150CE (all
trade nanes, all nmanufactured by Daicel Chenical Industries, Co.,
Ltd.), dicycl op[emqul ene di epoxide and the |ike but they are not

limted th t R Lit t S Ki h
| p76-85) | SeTHLY K BeCEBE EP GG IR e r2inht 6 PR IGATTRRy Bane
used in combpavadi(Amb) is[pdferaply 50 to 20,00enkRas, imge pgaéerﬁblgdl@ﬁdmé&,m@ mPelze

&gstegte 'a]%% f[fr@fég% | dgéo & %ddaa %')sm%g{l%\nkéos tg sglgés'tf@%@m&»gs

with X hefhaé'iseosam%nq lgw @ddh%w 02 pance ’Ebatsﬂ@ﬂ poRpistion is goigétabl den usas

conbi nat i &rthUpttlbaltseﬁué&lhﬁétopéﬂchﬁ!ﬁl g @ﬁaﬁeerldrl') ot 9@1;? ﬁlﬁcﬁxg%agﬁg g AeRhAed

use, the e jotal

conpound %@d%‘ga?ﬁ eaLSF%FﬂaﬁMPaqv%lbar} dihe pemppration ’étﬁ?’inﬁﬁm&ﬁﬁ?ﬂf s

pr ef er abl woik@BHiby wei ght or nore and particularly preferably 40% by
wei ght or nore, §ianpl es of the other curing agent usable in

conbi nation i né? am ne- based conpounds, acid anhydri de-based
conpdénds, ami dée atmeaf th@mbommatsm heinderblo-thzs ety gammgicms,dshicle & deodeyd from

agent 1 noloan aahe Aihe R aPE IR ki if@iﬁ S i

di et hyl eri@eferabhy hito SQ%lbé(th @ﬁémpfeaahhh%to éﬁ‘i{a lcld%nl)f m&rably
| sophor ongio@4By mlapdl When tHeaBli 165 the ofl X aiThideh BRled o Y HEgEL 8dndsr oM

di mer of IJ ole i.C nd eth | enedi i ke)reaction
oroduct s BHcR “é{ﬁ‘ﬁff GRS HoGE, s e s oS u ol by sured gEduptRnds
prodaét s tofoeannedtoarsbﬁds baharastariiticafsatpii dfal lireaesiliytdici sdgmertitrantdelsi thére is a

hydri de h
et anycr SRR S Ll ok AR St TP LBk B SR kit seteteg o Marsores
met hyl nadvlwnéhﬁsﬂ@pllﬁmorm@dn éO%rﬁyylml the cumltmﬂdmy bccthﬂshada hard as a

anhy dr i desafFBfefiyd 1%5%/ (FLLARANi G0 e ?égfa?&ﬁéttiﬂé‘f‘éﬁkc?
anhydride, bic c o ep an I'car oxy 29
met hyl bi cycl of f‘aﬂh@ozwsmaﬁ@@ﬁ%mb% %tﬁnw@w MR, i NMR,

cycl QbeX&ﬂ@nelltﬁ,aﬁalyﬁE bEdTH AR lof eredldckaiypy Silddfe %rh 0L§1d| chQne based
al cohol s such mg rbi nol -nodi fied silicones, and

pol yhydric phe (bi sphenol A, bisphenol F, bi sphenol S 20f | uor ene
bi sphenol , terWhmwrdblpInmnbomﬁosﬁmnmfnhfpmkant ﬂwﬁnt—xdﬁi ¢uneaing the polycarboxylic

3,3,5,5 henyl ] -4, 41-di ol , hydroqui none,
r esor cin, frﬁlgpp\?gﬁ)%& blUco 09&1};&4 hydr oxyphenyl ) met hane,

1,1, 2, 2-tetrak¥hg mlﬁwb%w@wew ismenmpqyoil ghuneteriswt isshasfit s ehlshss two

(phepsl , cﬁiﬂé)ﬂ(l g%'th}ﬁ%nﬁ%? gn RIRSRAL ﬁydﬂﬁ@e&%ﬁ" %oug%b 5¥ﬁau§ %? LBQhe

naphthaols drooxybenzene,” di hydr oxynapht W th .
f or mal derPP‘?fén intebiany ﬁyabfcarbsxﬂ@f&}ddéﬁ%@ n%ﬂﬁ%ﬁfﬁ?ly% igapigdaving a

3_ hydlr owa@&mmﬁlwaa aflsﬁrefhlhid{tmwaﬁ%hﬁﬁl RS BSmp @m{axt z qiﬁwcaﬁgé Ww@h R the
i cycl ope ie ura 0 i phen

4, 4" - pi sfﬁ%@‘ﬂ%‘?&r@? f#fefeni oitheﬁpmlé'fﬁpfs arid&%er%}?’sl(eyﬁ%gf’g%%}f%ﬁ ¥ B&Hzene,
1, 4' - bi sempositicry menlilyd Priessnt rvenion, they aré &edleativklypefefrédtd sopohbeabdtylic
thergg)f a8al ogenat ed bi sphenol's such as tetrabronobi sphenol A,

condensat es of terpenes wi th phenols), others 30(im dazol e,
trifluoroboran®0afi ne conpl exes, guanidine derivatives, etc.) and the

like but t hey A§ ﬁle%lychf%kﬂlﬁ'@adﬂ{‘ bﬁhlcﬂmﬂy a@ﬁn@ﬁoﬁﬁ?&hé&aﬁﬁcﬁo&ﬂ two
or rmrethg ng% be used @l c{) tthﬁe curable resin conposition
of the pFEILHY ARl 8 somppuid, tfPBe by the &eactipn Afa duuRvnaldsmponent
to the lehe;mﬁl moasna:l po$yhyﬂﬁf: ercal‘kbl)hiﬁlfé Sta nior? c&BYh MR W Bh a:lilgcld anhydride
particul ar to e a ts re ive to
bau Vil enme g o AP e areor e B BT WSS AT riteine
case whesautated aﬂlahatm dyslit ecid ahlyainide i¥prefpmiedal ent or is nore than 1.2
The difunctional to hexafunctional polyhydric alcohol is not particularly limited as
long as it is a compound having an alcoholic hydroxyl group but there may be mentioned
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2-met hyl i m dazol e, 1-cyanoet hyl-2-nethyli m dazol e,

1- cyanoet hyl- 2- phenyl i m dazol e, 1- cyanoet hyl-2-undecyl i m dazol e,
2,4-di am no-6(2'-net hyl i m dazol e(l"’ ))et hyl -s-tri azi ne,

2, 4-di am no-6(2' -undecyl i m dazol e(l ' pet hyl -s-tri azi ne,

2,4-di am dno}s&(lé’h aﬁthylbne glycétpplhwlleﬁ& gigesl| eQlprépaiettiyl,-152-bitaddisle 1 ,4-

20 am BRaley, TR Ry BN e BLARELRY 2001 ©
phenyl i m diaﬂlmlpenﬁascibylaatﬂth)d 2ah11‘f;l-hﬁl-qupaned1ol neopentyl glycol,
ghggggyg p;gelgil(%%oﬁlﬂgﬁg@a% Elf})ﬁ%]ﬁgelngcgp tr1ols such as glycerin, trimethylolethane,
1- cyanoet ietiplolpegpane, drimethy] W@r@e@ﬁ@xlwﬁé@mqthﬁlda%u@ne@nh tefeplotsssuph
Lor opht o e L e IS an e BolF N 8 QiR e bRl the lke
p i i iti i py it id
20naphthalenedT@gﬂ$oxyl|c acid, maleic acid and oxalic acid, am des
such as di Cyan(ﬁ’aﬂmﬂiiely Iﬁltfamlethj&@dﬁd alcahisls al'ct:?alcohols having 5 or more carbon

3e?rgkﬁ23§ ora égﬂéﬁgﬁgqq$gene‘£°ﬁ23*pﬁk%§ qu%r?ﬁﬁdr%h t he above
pol y@a&r bcﬁyylmexmdm@thﬂmb Ho’bpﬂ‘nlwheﬁamdudaharmhﬁﬁndmmemmmedmrﬁ -ethyl-2-
tetr abut Y ayDSLoiBaREAE), e 1 ¥ gus %hm&rg@mﬁos&@moﬁﬂ&wm are

tri octyl met nium nes and onlt um

conpoundsPr§ Efﬁ -asOf ﬂrefﬁaeylypbr@rwpﬂ@ls having %bmrbeéwgglpwmetme or a cyclic
t et r aphenyhpties piddsuned mnbdgl q@dplbgaﬂeaM%ﬁ sgrimlym

LSBL?PQ“%@F@%&%%%&EHGQ deholatEmstisesl i SO Ruel R0, e * "

nicrméapsmwmnndmdmﬂangnaeqnﬁkﬁedors obt ai ned by m crocapsul ati on of
t hese curing aﬁﬁ%ggrators and the like. The curing agent to be used
i's appropriate sel ected depending on the properties required for

the resul ting éhﬁsqvaiefﬂ'wdrlé%.methyitﬁm@b]’dropinhalslmﬂlyérsdd, netispeakacy
th d
e curi réghftﬁffd% nRé Kﬁlﬂ@nﬁ@ 'Hékﬁﬂgfaﬁéy lHﬁ@aﬁ drfv%gl %ﬁﬁ?@g&ﬁgﬂfﬁh%&ﬁ%e

th
par t o by ARAT IR e R S S L N
conpRsi t Iaﬁnydﬂde} ﬂethgl’tﬁ@;&[tt[z Qaqwmm 3-ulterb‘oe!y11@miﬁaﬂrmardy@wﬁe%€1 1t3,yes

and auxi li.ar r curable resin
conposi t TR %Cfxnﬁﬁé'i) é‘H’? %ﬂﬁtﬂ‘ﬁﬁ‘re prefepiedy @3 1't?(‘?')‘iysr ble to

i ncor por atathyhptabpirophthslicatydidé agl cyolghoxemd- -1g%4ariédrbosylic-3,4-anhydride are
ret ardan@y-' JRgrting conponent. The phosphorus-containi ng conpound
may be reaction type one or addition type one. Specific exanples of

t he phosphor usThoeanditising gordberpdsditien feaetianchze poiceaptiataleddsignsteduc Asase

trinmeshylsp Mﬁbﬁféﬁ@ﬁcﬁ‘r cohﬂiti%hhﬂﬁlereﬁﬂﬂslﬁgﬁtaﬁlonteﬂ 'a‘iﬁ&ﬁéﬂ ofBasRRahEacid

t |yl
or 'e§§ 1 %@%f@ﬁ § Poléfﬁzsirﬁr{%lﬁgwﬁ) Ete %?' tOsléﬂefﬁyP@%sn@@enwﬁ 1A @@talyst and
phosphat ap solverk; hdusiny tieons ind ( afiex )tbmbI%fiNﬂl oPihe seleabe taldns odt the product

0. 10-a nydyBeifd Iyﬁeﬁngﬁﬁz%ﬁ@%r?&ﬁﬂ RAGe? it 6 gppption conditon.

10( 2, 5- di hydr d®9phleny1) - 10H 9- oxa- 10- phosphaphenathrene 10- oxi de;

phosphor us- con It

resr%@mrth act%ggﬁhmgvﬂﬂﬂﬁ%gﬁﬁgﬁﬂ&&ﬁﬁcgﬁhﬁggggﬂgy %%osﬁﬁggﬁgggﬂﬁnF%e
10 |i ke. TePrRSeRRe pm@lléﬁi’t@ri@l’m@lﬁé )phosphanes

phosphor us- cont ai ni ng epoxy conpounds are preferred and

1, 3- phenyl enebi s(di xyl yl enyl phosphate), 1, 4-phenyl enebi s(dixylyl enyl
phosphate), 4,4'-biphenyl (di xylylenyl phosphate) or a
phosphor us- cont ai ni ng epoxy conpound is particularly preferred. The
content of the phosphorus-containing conpound is preferably as

foll ows: phosphorus-contai ni ng conpound/ epoxy resins = 0.1 to 0.6 15
(weight ratio). Wien the content is less than 0.1, flanme retardancy
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[0083] In the case where the curable resin conposition of the present
invention is used as 5an optical material, particularly an optical
sem conduct or encapsul ating agent, it is possible to reinforce the
mechani cal strength or the |like w thout inhibiting transparency by
using a filler [b@sd]ng a nano-order |evel particle dianeter as
particle 'aneifr of the inorganic filler to be used as descri bed
above. As i-deline of the nano-order level, it is preferred to use
a filler having an average particle dianeter of 500 rimor |ess,
particularly an average 10particle dianeter of 200 nmor less in view
In the case where the curable resin
Hrvention is used as an optical material,
pt sem cbnduct or encapsul ati ng agent, a phosphor
i neegls. The ﬁggsphor has an action of

art of blue light emtted
froma blue LED itting yellow light resulting from
wavel engt h convensi on. opti cal sem conductor is encapsul ated
after the phosphoy is dlsdar ed in the curable resin conposition
bef orehand. The phosphor is/MBt particularly limted and
conventional ly known phosphors can be used. Exanples thereof include
aluninate salt Oisiogallate salts, orthosilicate salts and the |ike
of rare More s eC|f| ally, there may be nentioped
phos pﬁor sW. EHEIH Eoeﬁﬁﬂgﬁﬁ’héf PprsRiger ?@t%g%h%‘?eso f adfiderRashy ateiag emethyl group
5){ 2 23 Shcc”e Sa.n%al:fgmyl gloaphzsihees br&ﬁlﬁﬁhcg gf éyctie aﬁbl@ﬁig%is 1d%nféd from the

u .

(S Er) 0. ATSTenRgrep R myRa: SRn e f e istpes alhRREOT EIThEF BF thompbyhyri
of such phodph@usmbert bibhe alvabiolgyoapsi amdus ppefetabhyl & idiegaedfd toit t hi s
field are used;fyskithe average particle dianmeter is preferably 1 to
25250 um and pgrtl%ularly preferably 2 to 50 ftm_ |In the case of
usi ng%t hese phdbpreable resie comperitian efithe prspent invsationprsferally Tontging@n acid

parts by angi dHHe a@@; tHé gdig Al dride, dpRciflalPattese Yy ﬁ@hﬂ:ﬁhoﬁlﬁﬁeﬁﬁh ShydH8es

parts by ani.c conp I's such
or ganopols\él\g? g @IC(%‘?‘Y&[‘%’O%T“?@‘@F ﬁ”ﬂ’ﬁgld@a@g‘%ﬁ ]é" Edr&,‘i?r gieic prhydride,
conposi ti tetmlgﬂrdph&lahc aslgniride miethy iterahiydroplithdli @by dridgiehy Inadit afhyalride,

ti | t. | .th
s S SRR SRR SE t
t hi x&Pr or}yﬂﬂnﬁﬁﬁamarhfgi)’élg@nhy rigs) bidydlg[2s2, 1 Theptarid-A.8-dhcanbenylicanbydritel | ed
as aer osi G i ne
pzmder féé?ﬁﬂgﬁ é?%ﬂilﬁﬁ%ﬂnﬁ%ﬁ%@?@ﬁggﬁ%Aer @?}Q%g%&&%hégg%rﬁsgS 200,
Aerosi | 3oeaArboxylig #FWQQ@H Aer osi | 0X50, Aerosil TT600, Aerosil R972
Aerosi|l R974, Patioshily, RdiRyltedRhp&ophtRRiCanhderi@s iletlRBH2R arﬁﬁrﬁ

ke, | GORIE TS XG aaﬁ%dﬁ?%es My%@ﬁxﬁ?@hhﬁ‘) wﬁﬁﬁésiﬂf the
i nveR0i obutmytetacattaixylia apiyeile; fegdo] 220 heptak-23-didarleodylioxhhigdide

Speci fic rﬁéﬂg)ﬁfﬁlc?élofﬁf fﬁ%ptggc? Q%l dlgzﬁ'g@)g}fﬁ%nhy&l&é%d%yaogéx&g r1 3, E oL yl 4-

5nmet hyl phen
n- oct adedspeartpxylics,Atanhydride pretpraferredhy dr oxyphenyl ) pr opi onat e,

tet aki s et hyk@frioleSo o lighhydied ikl SEIRRRAREYAGY OPi onat &) m

et hane, but y1- 6- et

1, 6- hex aﬁl&ﬁlilyghl %&fpeht%{él%&f@a’dlﬂ @%@Vhﬁmeﬂy%ﬂmWW@;ﬁ bpniavaide) |
triszg3, Whilihdre fdprédented e thy llexmefozmdlh4spcyanurate, 1, 3, 5-
trinethy1-2,4,6-tris(3,5-di-tert-buty1-4-hydroxybenzypbenzene,
pentaery thrityl-tetrakis[3- 1
0(3,5-di-tert-butyl-4-hydroxyphenyl) propionate],
3,9-bis42-[3-(3-tert-butyl-4-hydroxy-5-

nmet hyl phenyl) - pr opi onyl oxy}-1, 1-di net hyl ethyl ]-2, 4, 8, 10-t et raoxaspi ro

particularly an
can be added Fy
formng a white
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Exanpl es thereof include | RGANOX 1010, | RGANOX 1035, | RGANOX 1076,

| RGANOX 1135, | RGANOX 245, | RGANOX 259, | RGANOX 295, | RGANOX 3114

| RGANOX 1098, | RGANOX 1520L as products manufactured by C ba
Specialty 30 Chem cals, and ADEKA STAB AO- 20, ADEKA STAB AO0- 30, ADEKA
STAB AO- 40, ADig#s73TAB AO0- 50, ADEKA STAB AO- 60, ADEKA STAB AO- 70,
ADE1CA ST@SB’AO- 80, "ADEI CA STAB A0-90, ADEKA STAB A0-330 as products
manuf act u nb@] Adeka Corporation, Sumlizer GA-80, Sumlizer MNDP-S,
Sum lizer BBMS, Sumilizen GM Sumlizer GS(F), Sumlizer GP as
products nmanuf actured by s%um tono Chemical Co., 35Ltd., and the |ike.

[ 0088] ZBesjde it is possible to use additives
comercially ava oloring inhibitors for resins. Exanples
t her eof incl ude N 343, TI NLﬂﬁ\JB}\I 234, TINUVIN 326, TINUVIN 120,

TINUVIN 477, TI CH MASSORB 2020FDL, CHI MASSORB 119FL as
products manufactured by\C ba Specialty Chem cals, and the I|ike.

[ 0089] 5In the case wher €t he above phenol - based conpound i s added,

t he amount thereof to be blended is not particularly limted and it
can be added ir[\o(%% anount of 0.005 to 5.0% by weight in the curable
resin _conposition !)f t he present invention. [0090] The curable resin
conposi t i Wherein 4 1eprasenis ahleast anesali¢ated fremadtydraged atoyn,rai methyl group and a

i ndi vi duadaricRiPRIRER! e PRIGARINC QShdke, i@ﬁym%%@hfq htalig lghyon of
the present_ inventlon Gan be_easily transforngd lpnto a cured product
t her eof i SYclohexangrie’ fimsrEpoxydics  t-arvErds 8reanreiprRown net hod.

For exanple, thwseyurable resin conposition can be obtained by

t horoughly m xing the epoxy resi.n conponent.. the curing agent .
conponent andh{ ﬁlg c?‘fen‘gg%shec AR esly cr?glpj?%l%ﬂﬁf the P(aegb’&igﬁﬁméwmtams
ext r Gfer ,theiadid eshjelride she ambyntahgaftotbarugedisxietermoned biyghéd rakie thereafitditheg
to need J : LS i : re the
obt ai ned @Hﬁ@g?ﬁ%‘%@ﬁ @%).(;én{%lolg Fﬁ%ﬁmﬁéﬂ I qr w%,cjc’ftthé;foglgr%élgga%@gﬁg’t can
be fornmed by potting or casting the conposition, inpregnating a
substrate ther grd/tW]-+wn) =788t (0gs t he curable resin conposition into
a nold, and then curing it by heating or, in the case where the
conposition is solid, the 20cured product can be forned by injecting

it I bbo awhwedinl VAT tepresamts bumi@) by wetdhdofie ipblydsibogylR dcid(ESit@éndealadi W

machi ne I Lurther curi .t by heating. Incidentally,

t he ot he?ggéﬁ%gdag@%%g’geé%ro?ﬁgrﬁchea@%%éﬁnd, phosphor us- cont ai ni ng
conpound, phenbl the abgisuthe, ratgeref ¥ 1ABEHW 2)iimorogaprieterdtity D5 tafdbst fierther
like whi gRe@%e1yaPid RIRES, and patRORA BEIVOS??O @Qﬁem%%ﬁtags 5"8%{8%

fe
above m'xiQ%g step. The cur| Rg tenp ?’g%u}ae 25and time are (
and 2 to Y, Hists 8 a sieng fradengyithe) vepenmsdon of theacidpubydide ingrepsgs @beuring,

?t opg et ab thak EHE da_@é@@{bﬁﬁ)ﬂéfe@reauz Wheni tBe %i%feﬁﬁéeﬁg 0168, ﬁlle%‘?@'bﬁt% hRomes high
enper at ur e, st epwi,se to 0 e.curing reactipon to proceed,

Speci fi c&Pgﬁ}m ﬁﬁt"."'&?miﬁfﬁﬁwm sﬂbté'ref’ﬁ rgﬁ}gﬁ@@,ﬁ%@dﬁq&mlsmb@cg@rmed
then aft éqsxcepmh? case yeretos smell abuseemaDOCtirrfdmz 0DGe pﬁ%o_armyli@@cid (B)
step, it . t r e W ivi ding the
Femper at (e S nbAnEl QY'F shiu STRE NI Ee b Paih ma e
stages. PRO&S1] Mor eover, a cured product of the curable resin

conppsi tion of ithe Rk SRR th;e wryeaﬂbreﬁylmi | ﬁ%)fa% Tf?edac?d'aﬂ{)%ﬁﬁja gf'er{&e% lgﬁ

curabl e resLn COprOSIEI on_o the esent vent Lon 1n a so vent s |
as t ol uefEMbRFIiH @ mef ‘é‘i%ﬁi@?d‘ﬂ%@&{;‘? pebivgrboktcased (Bidnapiexgess pEdwaeid
ket one, dnliyiidy kf (e pacdudton 6f thehbid e pRipare Liaidire U (RIFHYRWIX9lit 490¢B)

to transfo i nt,o arni sh of the,curaple resjn conmpositio .
ot bonagith e Bl By i 2l Rreftr Gk s HiahporleE G erpace oL b gRsstiisn.
fiber, polyanmf@e6d]i ber, alum na fiber or paper therewith, drying the

i npreggnated o t] X L ubl ecting the, resultin

pr ep:r?(gg to hgfh e'b{{&gagjg? %g Oggj S (S)I‘I?I\IE/l g N If kﬂé%t r%%lr@%t%nﬁlé)%icg gﬁ%‘? h‘Ei’ Ay ﬁal{ aitlfor
zinc complex (C) as an essential component. The zinc salt and/or zinc complex (C)
contribute as a curing accelerator of the epoxy resin and the curing agent in the present

invention.
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Furthernore, the curable resin conposition of the present invention
can be also used as a filmtype conposition for encapsulation. As a
nmet hod of obtaining such a filmtype resin conposition, there may be
nmentioned a method of transformng the curable resin 10conposition of
the present i nvEidigsaltHng/de aﬁm\c@ﬁm&?hr@ﬁgttﬁaﬂi&wrghhﬁité@éé Bpgas itisa
conpositi ?Eﬂ Bal@grrentl oned algov.e a |.§I ng it opn a release fl?

removi ng tHESHAOmRlT AN taiing ?ﬁﬁ{%l s ¢ A ag%lFF’GP‘hl?qﬁgt preferably has at lest
t ransf or mewd anid seltabedBremagehoxlieacyhavinpean dlkyhel haeimpastb t30@arHear
encapsul at4 i .sheet - shaped .adhesi ve.agent he
sheet-s ha%ﬂggﬁh%ﬁgg%%&g%r_g%?C?g%%igéwu%czcggsa c%"ﬁ&ir ﬁ?%?rfdzgfearehga%gul Ip i[‘ﬁg

| ayer 3n PAFPANL Irgpaiions @B@tcrlhlﬂ;ﬁ,smamcbrbmlﬂ@mmpomdd andiziok phodphhtwesters are
encapsul apieRfircland Blitfearty VRIS B0LO IR Mn: carboxylall Eorh Bl LRI

will expl alg tHe case whefe the curable resin conposition o
present iRV on is used as an encapsul ating material or die-bonding

material for optythablkyesioapyiduné Move Redeha) be meMHdhel ASnGRPIGNL RE
t he curab{sg reﬂ:ﬁrl} con%o§;t| on oé %}Pﬁ X&Esent invention is . used as an
encapsul at PGP He 2IR- 210U SEAUR: B di yB‘P EOPPAN Goby! Z53h, @ fisodecyl group, an
senm dénduisesicasylgredn, asleearyl giolup, 4 cotylnmowsp, whivhéedyleRe gtdip cdrtablige.r esin
conposition is ﬁ%q@ar ed by thoroughly m xing the epoxy resin, the
curing agent, t[ e coupling agent, the antioxidant, and additives such
as the phot o- stetih¢ zine carbagylate goripagndseattenst ondwelectaddrarh tedgratip nor nal
t enper at Wodsis@my O zif! KB bLELrHSARR RN 'h@viﬂg 118 38 cﬁl%‘c:)ﬁ%eorms #hdtfigee-roll
roller, a uni vergal. m%(rgr, a plkdanet,ary m_Xer, a honom Xer, a )
honodi spePmPlexss hadngrarpopylicagids bapiag 1ta 30 stban siansandginesalts 65 Hgands
g_orrpgﬁi ; ican beasede 111 sleckifscdrbexytne apapb1aids e Hﬁb@t;iml ackls 5"3% 01;&& 3phe

i e- bondi eri a encapsul.atin terial. e
opti cal 803%13021%&]%%%8 P r%?rélhgﬁpossﬁ??pﬁn y{l ﬁ'é)%ﬁ inghg aﬁma@ﬂmiswtmr
is gene'rA\I &nl ajkfl gravpchamingadhectiongl grospe sichandlefir further prefuﬁmﬁlyaﬁoseaﬁﬁh i,élg3
GaP, & G0 : . N LC as been

630 ¢ Bronfy. Cor tff‘l&g, a%agﬁép Ii‘ﬂarl)’,"h’losé‘h%m?%ls @E@c&rbﬁe@g}s A e

| am nated on a substrate q ipphi e, spi nerl, I
li ke, toPieleaedi fihexare prefrased in view ofrcompatibilifge Inghengpsamwharittbs number of

(di e2b0ndhren ARne i %0 1m5gEftﬁfeQ:a§éwﬁe&ﬂE@nMﬁ!§‘e&%f@ax%ﬁ Etoﬁ}éfe%:]@eﬁﬁ%oﬂ d
wire is cgnnected for d? onducti ng _an ﬁ[ﬁqectrlc current. t he ot her
hand, thé”qﬁé“rﬁﬁ’ﬁﬁawo‘b‘? st eecamy bganelied Srucine BT FlEucaHE afa fanetiegalgreup
an encapsuélats alefimat the liké, theicdmpaibility SpEsiheRivad, sthBaeRs aRs W add Ng

material s d for protecting the sem conductor chip from heat and
. préte e%f ! (
moi sture”and playing a role of lens function. The curabl e

resin conposi t Pessifislly,ikerp newdtméniveed zian 2 ethylbecyiseg dimdsédi@rate, zinc

encapsul @ha&?leﬁ%%gqgel%. di e-bonding material. In view of steps, it
i'S convenien J@Bﬁﬂse the curable resin conposition of the present

i nvention as of the die-bonding material and the encapsul ating

material . 5[ 00@5ihe phosphateAted coBpH@fds Oft [@SHGHe s@&ckﬁ%&ﬁfﬂe%??ﬂyﬁ&n%fsting
chip to the suq trfaile S{ ng, t he curabl e reS|hn .conposition of the
present Phvehtt %r‘i) b ﬂ%’?‘@ er?gﬁ?f i GopmRleres hawpg phosphats esersandithe zine
seni condeatses lighds can bt keedc unddiceverathe ]?h@stpﬁﬁtﬁ Shtet ém%]]stfunﬁ eayd1 85 &kain
inveqiio . cyri after the cur.abl e resi.n
corrpei(;dsi t1B %%Bg%rﬁ)ﬁ%%?ﬁ%%gﬁ?ﬁéheﬁ%@r}%ﬁ%?Eeﬁﬁs300 CIdP8 AR SRR ?lgi'}"tﬁltti ng,
or screen pri i esgeci@ly prgtenred phesihets, esteh eorsporincs mdthe tppesentinpertion, Hac
adhered § 1 | -all .
{0tsahi@/oB His %lﬁbﬁ:xeﬁ% Pﬁ%&%&eﬁggﬁr&{ﬂﬂ&l Qgt%rﬂcghrpﬁl(nédsc gﬁiuﬁ’é ester

circulation, i af rar ﬁd ray, ] wave " or
enpl oyed R8s tadkKlester sompenssor srxtures shereofh s necferred dintliaqrisrabify &0

to 230C pingphdhiesdterlcofipdunds thay Be BofRHtS. ATSeBifRAI, ifhe ridlhr LHSs glsing
d in_ heat curing,

pur e of .reduci internal stress. to, be génerated 1n, .curi}

For “xangrisy Shs Aow loiihy «SasHe it bukthgs 1 b fmernct ér scotivies

to 5 hourkneiindsityieivnds heressauy)eftanmbeodiier tsenenpiiaer digikpHéstdreBmpaing
and trialkyl ester compound of the phosphate esters incorporated in the phosphate ester
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[ 0098] Uses of the curable resin conposition of the present invention
are not limted to the above uses and can be applied to general uses
in which thernosetting resins such as epoxy resins are used. For
exanpl e, there may be nentioned adhesives, paints, coating agents,

nol di ng NBdepduRdSthelafputtbBe $3861sfer chn H&nd Igaaen@{%}réﬁf'abiyl k¢ }.rea % or

msulatmglmate|als\&nclud|n g[gr% boar tricwr

coveri ngs Egtg‘ ib%rﬁlaéﬁlmﬁ y flen trggtenent is Sinishedt i ves for ot her

r5 e5|OI ns EUCh as Swhlzaic&a]tsaﬁidlfbr(mm&lt plé:@B Bf Link pREpARS Wkidtd a{iQoBﬁhf‘eH'i%}S
and subs r est er-b resins as cyrin

resists, Hag’&ﬁ ?Sn!,? gicg%g%b fite esters withy 107 gramplg, ziic, g OH?% QSBF‘Y‘%BW‘IP 8t
adhe5|5\/esthﬁd)lﬂ<eéwat¢lit Dmgmn&teERG?Q?O&)rchl tecture, autonobiles, general

of fice works a h&Bhatd ' teri Nyp:)
be ment | one %‘?Mﬁg Bhalt Rt 2EMTHAGE G SR MGl B
t here mayP'B ednent i oned interlayer adhesives of nultilayer
substrates sucrﬂ()@?@ bui | d-up substrates, die- bonding agents,

sem conduct or v ch as_ und rfi Al underfl I | for BOA
rei nf or cenent , a’ﬁrﬂei%lts iﬁ‘l‘%‘ Zipssaire endfer #ipg pemplaxes)of phasnhgtoasters, dhe ratio of
Ergli 8 giOng the: phosphoAB B FOOthb ginc @i qt/znpls@a@fbﬁsly( P@Pc) 2 araeld e pidf@ably
e ulati t | one

potting, 513? p&pélﬁg ia%‘%alrlllsa fLp rer}%ﬁra‘a pls%l aTtt]I %Y’flf#h §ré¥ Br¢ erred
transi st cimebodémentethe phos;ihateenuet €ar qvgosjlhodeacldldé‘;wédﬂromﬂhle piesphatk ester) is
potting nd, LSl

NG A% Hf Rd l%ﬁltlfvg ) gfr zg(ﬂ%ﬁré ra]déllg &éé}ﬁrr%d ke tf(lcfsre ha% nﬁ)&a gipiple

underfill, for |p chi ps an
| C packag8® Sfé‘&?é‘l‘fe t@gﬁﬂmcﬂmwh&mﬁoganneliemlpwﬁewgnmculenoﬁgh ionﬁmbonds (or

:)glt gﬂg;gﬁﬁgfdtiﬂatﬁﬁﬁledgzﬁtTﬂééﬁncn%Qg Qi34 zine comple;\r&ﬁ:aﬁ grE %%o?b@égfé%cf for

[ [ [ i Ln various u

i ncl udi ng™ W?cgﬂhﬁﬁr?%edﬁﬁt‘@tg?%eg n iﬁ‘é&?&gf%ép Smaterial s means
general materi Hl0$41 0 be used in uses vvhere Ilght such as visible
light, infrare r passe thro

tlhg mat IE‘I’I al . %BS&% CO%CI; ?“B ag%‘ Eomp %iq’@l tﬁéﬁ?%i?qsyo?%@e ﬂ’nﬁg
addi tion ZtnoStLEmSéﬁ@%,ngquNZnésﬁaZ&@ 488, chS 8 aﬁﬂm & &0, 2B, Z§11d, BRd 6
the ppke. mﬂi‘tﬁﬂctﬁﬁﬂd @Wﬂ%@(a@@ﬁt oK }KG'T ﬂ%li%ﬁdi‘%ﬁx@d%ﬁréﬁh@&n@smes

di spl ays, bstr optrc wave

sheets, pof )aﬁﬁﬁ’i é&gﬁ? zflse]sz % s stope da 5%@%@%‘1 (ma@#ﬁgredrbglféope Chemical
correct i @o.,flitd s z&d:hﬁsb ok§Ritesf addTEBT-20008 ﬂﬁmﬂlfﬁdtﬂr‘éﬁ ERee ﬁ,SChemlcal

Vor cover CRSYIy RIS e”litga{}vrs? B g h& T Piied Ty Figs Ptk cters

30fil ms, mqﬂoruatphmﬂphaeil on films, housing materials, protective

fil n§5of frontpg F s, front glass substituting materials and

adhesi ves for [co r PDP (plasma disp ) expected as a

next - gener at i o the eurablgmesin enmpasition quﬁejpm frivahtgorf, swithl iEgyrd to the ratio
encapsul gf theer bﬁélbfﬁlo%aﬁ@(A)‘-tg@ue ﬂﬁ@ga‘?ﬁ{d 6 thd ilH@f&Bpl &Z@? tﬂc{é&é salt

front gl as strtuti terials and eslves forus

di spl ays! @%@‘F fzﬁ’f:é""{?é’r‘g(rﬁflssm agptio ehy- 0\‘/\/&?/%@[]1Ydé%lghtpmo§?mf§f@@hlk 0.05 to
pol ari zi 6% tpl weight, akbfiether datth am By woight el M &gth@rwée@logéwglﬁﬁsahe W) in
1 quy oiDs ol & peREsRE: ShiGeeR shtialarsuckntiis O be Ay Spiabe. o
front glass suUB8ed}t uti ng materi aI s and adhesives in organic EL
brotect i ve 1| Paiesy wkRAP b e e Bih oo 1R MRSt Ry SReenisnardes
and adh@s9Rrtisal materiph p@rtlén%%ﬂx b apticad ptraigendueED)encapsulatiog egdnitcala
recordin 1b1ﬂlu<liy N@ef&&bl%&mﬁ@neﬂp i iy} geff&réﬁ 2K cor;g@é%q e rcg%}éxﬁfe

DVD D I\/g hase. ch gﬁ di sk
al %‘mf‘l&mﬂfﬁ pogptogsigbiiizer gnd RPE%?P eRsdasednopnennd gean antiggidant. In
encapsul ﬁlbmrﬂgemtahmmlah,slqar@dimm, iteésprefigretine 1ﬂcbl®raté[1%91%}ed amine | N

compound and, if necessary, it is preferred to incorporate a phosphorus-based compound.
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20 illum nation |anps/light guides and the |like for decoration

di splay, sensors in industrial uses, displays/signs and the Iike, and
optical fibers for comrunication infrastructure and for donestic
digital device connection. In the peripheral materials for

sem conduct or IE&h@@[e@toedleCdbb%laﬁnnetcb oY inbRide BfdetediMhiBE baded fOr

aut onobi | SPTORLLUER 5 R L2 P a@ltam”%hg dameiigrr b2
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wei ght arﬁ’ddw/& esmétﬁfsadmﬂyesm,ﬂ@h‘cqtykfbdpwm V€R.2,6,6-tetiadwethydddr v

i ndi YSdU%EpeHB@l)E?ﬂéol@&H@QrSt d”loi{@b @4't&r£}ﬁﬁﬁgﬁl7€§xz’y\%?8 measured by the

15 follo écurdr wel avera e nol ecul ar
wei ght aéhaéa%mwé j ﬂlt?éh%ﬂm apd) -0ae, it tﬁ@a@qﬁhﬁcﬂluwei
EB :3|C§)WI n?;]eﬁzgdi dle[ansl mﬁeﬁéc@b&h 20gﬁ’oﬁéﬂmg%bld%ﬂﬁc?@fe%t@ﬂteﬁﬁﬂ&gﬁéﬁgf aphy
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I(:I ow r ﬁt @ipefidihylylektet, mlglﬁofali}ﬂ'acicbemzex a%:uﬁé ,6- t@&@n%}?ﬂ4§ﬂ1betﬁﬂiﬁdl, 1THHF

tet C I nt i refra ter
det e% or %E%g Cﬁ%}b g‘%i f%/na Ig’rlﬂle % Udra{a épﬁ%‘iﬂrﬁ%‘a‘f escribed in
JI'S K-7236. ({@9 U i scosity: nmeasured at 250 u5| ng an E- type
vi scomet er (TVAggﬁln@%Bpr%ﬁﬁdértﬁﬂ 1?&16-595% @bitier, cwf %pali']aﬂg’rﬁe

Synt heti c pr oduc Ion step
of f1-(3, Rro%ﬁéimpﬂﬁ@%@?hlﬂd(rl met hoxysi | ane, 234 parts of a
si | anol - ended Ewidpésnhenyf st TREUTTN 788V MU AN 7 @DE, “TEINENASE

nDIe | a oI eq valent
@QI@II?@ 123, TPRLKRE, TRATVEY O Belid oS oheias oty

rreas ur ednﬁﬁuﬂasmrag H3RCpa SpedaltBChanicalsplAS20LAU N 014863 L3 PO QXA7THRLA-
81, LA-82, LA-87 as products manufactured by Adeka Corporation; and the like.
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As the production step (ii), after 305 parts of nethanol was added,
86.4 parts of a 50%distilled water nethanol solution was added
dropw se over a period of 60 m nutes and a reaction was carried out
under reflux at 75C for 8 hours. After the reaction was finished,
neutralization[gggg)perforned with a 5% aqueous sodi um di hydrogen

phosphat e 5sol uti.on and then net hanol s recovered by distillatio
D o80C  Ther eaftt B e S TRps Bt e PR edRRtFertiono e pinaig e Bhoto-
added andstataBar mgbaviited inA085 1% hyepaghteshotepreferdtilye 1 td Henby 361ght, 0.1

Fanct i onal 48 Sty IS e IR R A S

reducéd pressuf@& om the organi c phase. Epoxy equival ent of the

obt ai ned conpoymd pHeshéRS-Hb& oo une it pAYRLAAS 1IRtRGHE RkaiRled Hereof
was 2200,, %rsgﬁéﬂhe apFear %;fe was cqQlorless_and transparent. [0106

Synt het i ™ 1g-5is| g thy]-thdiigidesylphosahifg-$ ferirbutyinheaylbusanee fisieary
condenserpeati@ryhiiol diﬁ)h@‘?hﬁ@m@,mtﬁ-w%ﬁtyhﬁleﬁﬁlﬁ 9Qnt3&yﬂﬁ1ﬁélsdi%{osphi_te,
t I h d. 100 et hyl hexahyd t hal
by | Qe BT rRAY pber LBy i e Bt teay Desphenly
her eilfaf trentaceftimitobdiphasphie, alicyedlcdhekylreiderythditd]) Jiphdsphite, pes(fiethyl pignyl)
nour o i o Bistio ety SRR BlosRe. AL % Bt P, disca.-ci-
(di sappedetirhetyiphenyh ehosphise, tris@s-digerithuidphinybabasmieniistahdi-toas
compos! £ 1o, lﬁr".h?@)f’hgﬁf’%‘?ﬁi”’9Z’hith*%?e“é3‘“‘tﬁ%&??%“ﬁ”?%&?g@%@*ﬁfé' the
acid an hmxlg@“@brp%ﬁp%ﬁﬁei’g'ﬁpaﬁhglgﬂg@ﬁé‘ i%@”tﬁﬁg’ﬁfﬁ@%ﬁ% é?tt?r&gu'(ﬁ‘gl) was
a f:o Ler |beﬁﬁhj_rlpﬂttﬂyfh)dp‘l'fbsslbhzteam,dZ-m‘éﬂilylbnél_ﬁg(atzgeﬂi?l-@Uéﬂ-bﬁtyl}ihe@ﬂ}tdﬂt‘«?buty/l-él-
ol ycar boxyli 1.c, ac -1 oW .Nn o) S r 9
b’ the. dirav Endohnadie 37 sh il O R b R 1y Bt
group equnsthylphenylehogiitegletgkis@i-thtertrintdphanyfed4'r tiphetyle28 Giplmsphonite,
101 sl Lk D B e
stirrer, batiRenyl-3chrviheariene dgphasphionits, tetpkisth brditers buwinherditdd'-20
T R g R A R L O e A AR
iJ. . ur. gi ]
out at 4d@%g?%@ltﬁota?gsl&éé[&%s%ﬁlawﬁgﬂgﬁé '-ﬁvﬂl?h?aylwé? @Pb@srpﬁlemgrlsé%ﬁ-dl-
70C 1(‘j or 1erh-buﬂylﬁlﬂh3ﬂ§1-ﬂr1ﬂmnﬂmi&nﬂjah@erphani%, gpf;g,%$)ergbutylph]e-%yl)-3-phenyl-f
2, 4-di et ol .. ' tg o LN ar,
cur| ngea%‘a@ﬁé%o% Bl wie ST R P B pypfle B et
and t he autydphenihdrphgaylphenylphosphonite, dis(ad-diteri-hytyhgenyl)-Septpogl-t i on
T L0 4850, i A . b
e i?ﬁ?‘s@?’ﬁ@*a@%%@ia G L B A S B e ieRibnd ¥ Ve
area % aNiPLORRNOREE.TIRWHL phqsplate. trmpthyh ghosphaie. dHCIESY IMbosRhats; triphenyl
funct i onghogheteptriRblerofeyltphoRshald) triddihyd Hhodphbich @By crediISsHoSpHaYe, at
25C was %?ph%x%g n%?%o?thggngygl?os\ﬁhgtg,oﬁr}gatg)r(}éth 1?)lllggplha{e,cgi%my?thosph%tg, dioctyl
phosphate, diisopropyl phosphate and the like.
30 [0070]

As the above phosphorus-based compounds, commercially available products can

be also used.
For example, as those manufactured by Adeka Corporation, there may be
mentioned ADEKA STAB PEP-4C, ADEKA STAB PEP-8, ADEKA STAB PEP-24G,
35 ADEKA STAB PEP-36, ADEKA STAB HP-10, ADEKA STAB 2112, ADEKA STAB 260,
ADEKA STAB 522A, ADEKA STAB 1178, ADEKA STAB 1500, ADEKA STAB C,
ADEKA STAB 135A, ADEKA STAB 3010 and ADEKA STAB TPP.
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[0110] Synthetic Exanple 4 As the production step (i), 296
parts of p-(3,4- epoxycycl ohexyDethyltrinethoxysilane, 505 parts of a
si | anol - ended net hyl phenyl silicone 15 oil having a wei ght-average

nol ecul ar wei ght of 1700 (val ue nmeasured on GPC) (silanol equival ent
of 850, cal cul §o@ti]as a half of the wei ght average rml ecul ar wei ght

measured using arts..of 5% at ass hydr oxj d KOH)
met hanol sol ut |h£>ﬁ] %lragﬂ%léﬁs (%glﬂoﬁ’éloﬁﬁﬁﬂ’frprw tp‘&?’?n g %]l' %tethg
charged i phoeplwrusea@ed compewskto tended i3d.A0Sp Stabyuweighty sn@k evafembll .0 hio
setting t € S r on,
a 20react % I’Il) 9%{@%61@? ?‘Se%/ulsfw @iﬁg@&%@ i X ¥ %Jﬁ%g&]%ﬁﬁ’o%{aﬁé EA?m%%@w
produét i oWelghféﬁtl‘{'ll) after 510 parts of nethanol was added, 130
parts of a 50%{@{)7@ illed water nethanol solution was added dropvvl se
over a period ut.es and .a re t:f‘ltl on was carried out under
reflux at 75C ?C%rﬂ%f?%n CaRPasitional the RESTIY ANYRREOR PARIERE die

neutral i zcagmomﬁomem}m@po&b r@nﬁ&ﬁmelmusalsa@u/umhdlzhy;dr (C)as

phosphate and t hen .net hano stll

D g0C THaPbEerh B 0l TRaRitRls A TR N R Bl et Diiaky g
added Oandhewasiél amlgydmdb las watieg ageats and pizahiederedarenethased photbetabilb@iand the
parts of SRR I i

function gﬂ%up vvagél% aﬂmgﬁ%lg%ggﬁdg@?eﬁéaf* £ ﬁéfeljagil\é 0@3{) fia C%%(C*))%Eyunder
reduced PREsRLAlE piedin corabisptemivith oies epoxggesiy, w@g@aﬁ@n@ndovarme
obt ai ned ganpeynd was 598 g/ eq, 30 wei ght-average nol ecul ar wei ght
was 2370, andni)d’bngppear ance was colorless and transparent. [0111]
Synt heti c Exa Into a flask fitted with a stirrer, a
refl as condenshrthare;imaz msmrdonn:@nanplarthé tese whees thel dgandpolpaldxandfA) is

t I f 4-di et h edi of d
5 165 par pod B RS 06 Bk o el O o oo Retitl AR 31
manuf act dhfewhbl? BREW Baivan ptﬁfenbla aﬁIO‘V(by weightior, moxsy patipdady prepferablyl¥@% by
acid an hxpgl%}g%r (drd)) and 15 parts of

1, 3,4-cyclo Fnet ricar boxyl i c-3, 4-anhydride (H TMAn, manufactured by
M t subi shi hi cal Co., Inc. herei nafter referred to as acid
anhydoi de (H 20} epdiyl 1@51ﬁ§ﬁ§eﬁblefﬁlnrb@nibﬂrlah@ﬂ%hﬁﬁé 8igafopolydilRkare (rpga%teqaay

d 10st

bort or e Jinesd sofidpr i eaaRy it inciiag tlami?lfaasp@%eraw st Gpplene
raw mat erA-&Jpeabc)qhm!slnﬂHsthmMJypHBﬂmereﬁEE)mphenyhhath@@e ppartysresifis, i)
curing a Lo i
R L D B L g e R b T e
conposi t ibiph QHPJ é) bisakengl §o1h¢ﬁdlle1@§  flgotede bisphanol erpensd dipheroyah4- t o

by o and
fﬁrel ggl b féﬁanht hebipRbgal, ?@(S/Jtétpan?éﬂ'x)qf{l(lsb jﬂler{}%’ -2 4R @arcﬁlhﬁfam/ an

Mor egv

functi oné?sowwaplehg‘mﬁ( g;,{rls\;\égﬁyf)g@(yghw Dmethang el ilngr?etetrﬁk§@03| ty at

igct \r/]vas L5doRppteRal)ethite; pylyeondeasassaifehnolf gihéﬁdl Axt-fidklititddpendls, 6
ep

Oepoxycy(rI:l %&rﬁ@&zﬁ?@t %\?tht& 9&&%@%@5@% @Wé{r @%ﬂ%gp,tcﬁh%c}rozéy%pp%@pe &fitbd
met hyl phe*nlghl feirhdldehyde icktalhdehyde) bazalddhgti¢, palwelragdennildahiyiaro-wei ght  of
17005 | cul at ed
200 VB ERRSSARER8 R AP Pl 0,
and 11. 2 digyeloperdadigney figbigrplo # 45 bis(pRlaigme b)) del' yirdtdhhisonetsokymetbyl)-
(0. 056 parit- b@ﬁeﬁghq DIRER oRim PR JoeRtenE A -1 ethsiaﬁﬁ&%dlt)ba{zen@or the hhe

reaction t he 5te rature was el evat'ed ting t

o O S0l Bopaen AR erE PSS el iAo R b Eaor oL

was car r ghdidgligtherifieas cdn&):'ﬁdwl&? t@tved foduslSohols, ahcychﬁf‘e b re@fr@dUCt I on 0

ste arts of. met.ha %

St opadt IchlRlind BlLR30hS, RLpeubandleag, ddeds. Ok % PlaPor

60 mi nut epoxyresins areaot iimitedtiwratar r Ty mayt bewmsedd singbf drubwoadr ni&xetm@eofB
may be used in combination.
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Exanples 1, 2, 3,4 and Conparative Exanples 1, 2, 3 Usi ng the
or ganopol ysi | oxane conpound (A-1) obtained in Synthetic Exanple 1 as
an epoxy resin, a curing agent conposition (1-1), (T-2) obtained in

Synthetic Exanples 52, 3 as a curing agent (ratio of the

or ganopol ysi | ofedws](A) to the curing agent conposition (1-1), (T 2)

1:1 t fof I |
Solution of a FenCueeliol AR AsSRATY e ool PrlRdien et s icsent
( phosphor ingertisinds nmdoa opecal oeaspo imthedtagswhere tenmpoypositivniiesdedin optlcal
conpound a3 -the I%ngcprés:é of: aﬁcyﬁ@‘\%‘??‘? resﬁl's g&.cfr]gfénrea' ”ﬁ%@X' %éel &flt%.t a1fclic

treat rrent was pertorne sensiti erent an
wei ght? 10908KY @esn@, PRSTPQIBEE hasting am@p@wamlemxna@t@wmwn ﬂaealselzfpn@r@ aI t

and/ or  zi fiefeseaPindepby febins ()eﬂmh@rdmaabﬁ@emén éf donTRARHE BEYi

em ssi on yp rochem cal analy ordance with JIS K 01 6)

( pr oduced¥® ﬁ’%ﬁ’é%rsgh‘%@ W’Pﬁmﬁ aay?ffggn'@ﬁMS hereinafter referred to

aﬁ ( Ch 1)) as aAz;IthﬁSeseﬁb)ty xlalmlé ,Gher? ity mnﬂitit%ﬁed moﬂﬁaﬁtﬁn@@by ox1dat10n of
osphoni i shi.ca et ur ed

Piduot 11 aftRsgands (i e Brodited BY Ve SRR 508 be Sy APhR e R in

a cudidng asirtwith akobols obthe e2tetifissiBntresatimmef hydekbxpngmethahol Withaelactwat be

( TENUVIN a?:?cﬁ% Syg?dl tﬂf@@@s%%@ iRSfeARAroltRAMe NSAR 1950, Tet fk8fnadikP 2S

L-1
B but L8O Ead s Hir o thesTishahenke petign ofsyelohpemsegiichsidssphi t o)
(A]PEKA (?T c%ﬁei@é&bﬂi@éﬂhﬁU?%QﬁOﬁd?@@W-@Pﬂmmwbﬁﬁ&ﬂﬁq{l&?ror further
referre or us
bl ended. it BRGHAC A2 03020 BP TR IEReNE 8 1P B (AEPorameR dapcsied in 17
def oafi ngA-2886-062 F8Tramddhd kke)20 nmi nutes to obtain curable resin

t 114 .

The ont ai ned ctnt AEQRUEEE oL LIERYY Ralteq sSoriSTPRY 0 Pombalfitd heying an
mol d for aﬂ@bvll?)hyédrexldmowtﬂkﬁ]r@maedbem:mai dolseneh aupthylenmglyeol,
condi ti ong oﬁle&%@@&d lh@-gfopaﬁé 1, | PQ%utﬁ{eewi |l %ﬁ&q% Oﬂkﬁ%églbp 1,6-

obtai n various Oﬁzure tal ned cure

cts
pr oduct s, hefned WHC‘Ea(S‘e%J‘é%etﬂ%anf’le %ﬁlﬁﬁ}y@@a&%% Rectivdt2-BrtylabPt ity
trangoi t tragieaediel 'fneolﬁvi@ll g@tcbp fthRDd@@E{nfe@lm%nUDﬂﬁlrn&m}ﬁbﬁdd%]Strlols such as

descri bed bel.o shown i e fo Ta
(0115 SECRPelrmeli et fibeihy st Ppsa et Pine - REmERE
with Jl SHataﬁEdlﬁl témotls dvkh hoperiiarytBritobailahe Hew. d vesthe oirb@kﬂﬁiaoﬁxﬁ there

0116] 3 t t ns_.for
Lea " ]r s ?Ig;gl(}% ﬂ@r&tloﬁgﬁ QQAI{C atc%/d Ha%gé g&v%g’sﬁm i b& 3 %hthal c acbac? élﬁ'lag %‘Hd’at
150C f or adwpidwaid; §ygph@<a@¢d1@@b@xsﬂic@@él andithe kh@b@t thef acidsare not limited thereto.
Eval pgti on conpire®, rh‘é thd (5tﬁé13éi90$(§' BAGR, MereARAy %@ﬁ%ﬂ@ﬁ%ﬁb&ﬁ&% oﬁtalned

spectrophotoneter a a ch ange I’atIO retention ratio
cal cul at &4 ePpH{atin @Eﬁai ?%‘Fﬁquﬁﬁs theey %%P’Eléﬂﬂ%laféﬁm@ﬂs ﬁlﬁ@c@alrc&mwunds

resin cofpingicbtaiisl tgftthaa(mﬂmﬁoﬁeaaﬁmﬁ@f o hERBaAdEtyld¥ Aelvaiiel vithas
subj ect ed tﬁ vacuugﬂ(&iefoam ng for 20 mnutes, it was filled into a

syringe gln lnj P8 nto a surface-nounted LED on which an enission
el enent havi ngl08#6lerr ssi on wavel ength of 465 nn had been nount ed,

E
?ZLP%ZJ’LS?';%% Lk BPARSEL Ry 1LURY SORNEER Aol EDVIh) 44 9k 1
110C f or 429h@Glteadg mames, @il H@&nuﬁqctqsgbyﬂsww @hmalé,)cellomdetzﬁ)élP,ﬂFgMeadg

test, a (Gl PEPESH0; BHPES1SOCE mrtrmsﬂaiﬁ%% ﬁnﬁﬁlféd%&%afby@a&w@h @ﬁcal

(constan urre ecified current of performe

and i ni t& Stl”IeF B'Ttﬂ ’(rj]];’iq§e ‘ﬁﬁ‘g opfuLagigng gliepogidegnd Ehpa}gqeebuﬁhey afe not limited

thereto (Reference Literature: Sosetsu Epokisi Rejin Kiso-hen I p76-85).
35 They may be used singly or two or more thereof may be used in combination.
[0077]
* The curing agent component in the present invention is not particularly limited but
it is desirable to use the polycarboxylic acid compound (B) singly or in combination with

26



Item Exanpl e 1 Exanple 2 Conparative Exanple 1 Corn- posi- |ion Epoxy
resin Organopol ysiloxane A-1 10.0 10.0 10.0 Curing agent Curing
agent conposition T-1 2.8 2.8 2.8 T-2 Curing accel erator Zinc
salt (zinc conplex) C1 0.01

10

15

20

25

30

35

the acid anhydride and also it is also pessible to use them in combination with the other
curing agent. In the case of the combined use, the ratio of the total weight of the
polycarboxylic acid compound (B) and the acid anhydride in the whole curing agent is
preferably 30% by weight or more and particularly preferably 40% by weight or more.

Examples of the other curing agent usable in combination include amine-based
compounds, acid anhydride-based compounds, amide-based compounds, phenol-based
compounds, carboxylic acid-based compounds and the like, Specific examples of usable
curing agent include amines and polyamide compounds (diaminodiphenylmethane,
diethylenetriamine, triethylenetetramine, diaminodiphenyl sulfone, isophoronediamine,
dicyandiamide, polyamide resins synthesized from dimer of linolenic acid and
ethylenediamine, and the like), reaction products of acid anhydrides with silicone-based
alcohols (reaction products of acid anhydrides such as phthalic anhydride, trimellitic
anhydride, pyromellitic anhydride, maleic anhydride, tetrahydrophthalic anhydride,
methyltetrahydrophthalic anhydride, methylnadic anhydride, nadic anhydride,
hexahydrophthalic anhydride, methylhexahydrophthalic anhydride, butanetetracarboxylic
anhydride, bicyclo[2,2,1 Theptane-2,3-dicarboxylic anhydride,
methylbicyclo[2,2,1]heptane-2,3-dicarboxylic anhydride, and cyclohexane-1,3,4-
tricarboxylic-3,4-anhydride with silicone-based alcohols such as carbinol-modified
silicones, and the like), polyhydric phenols (bisphenol A, bisphenol F, bisphenol S,
fluorene bisphenol, terpene diphenol, 4,4'-biphenol, 2,2"-biphenol, 3,3',5,5'-tetramethy-
[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,
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'-
bis(methoxymethyl)benzene or the like and modified compounds thereof, halogenated
bisphenols such as tetrabromobisphenol A, condensates of terpenes with phenols), others
(imidazole, trifluoroborane-amine complexes, guanidine derivatives, etc.) and the like but
they are not limited thereto. They may be used singly or two or more thereof may be
used.

[0078]

In the curable resin composition of the present invention, the ratio of the curing
agent component to the epoxy resin is preferably 0.7 to 1.2 equivalents and particularly
preferably 0.75 to 1.1 equivalents relative to 1 equivalent of the epoxy group of the epoxy

resin component.
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In the case where the ratio is less than 0.7 equivalent or is more than 1.2

equivalents relative to 1 equivalent of the epoxy group, there is a concern that curing is
insufficient and good physical properties when cured are not obtained in both cases.
[0079]

5 In the curable resin composition of the present invention, since the zinc salt and/or
the zinc complex (C) as an essential component exhibit an action as a curing catalyst as
they are, a curing catalyst may not be added separately but the other curing catalyst may be
used in combination. Examples of usable curing accelerators include various imidazoles
such as 2-methylimidazole, 2-phenylimidazole, 2-undecylimidazole, 2-

10 heptadecylimidazole, 2-phenyl-4-methylimidazole, 1-benzyl-2-phenylimidazole, 1-benzyl-
2-methylimidazole, 1-cyanoethyl-2-methylimidazole, 1-cyanoethyl-2-phenylimidazole, 1-
cyanoethyl-2-undecylimidazole, 2,4-diamino-6(2'-methylimidazole(1"))ethyl-s-triazine,
2,4-diamino-6(2'-undecylimidazole(1")ethyl-s-triazine, 2,4-diamino-6(2'-ethyl, 4-
methylimidazole(1'))ethyl-s-triazine, 2,4-diamino-6(2'-methylimidazole(1"))ethyl-s-

15  triazine-isocyanuric acid adduct, 2:3 adduct of 2-methylimidazole isocyanuric acid, 2-
phenylimidazole isocyanuric acid adduct, 2-phenyl-3,5-dihydroxymethylimidazole, 2-
phenyl-4-hydroxymethyl-5-methylimidazole and 1-cyanoethyl-2-phenyl-3,5-
dicyanoethoxymethylimidazole, and salts of these imidazoles with polycarboxylic acids
such as phthalic acid, terephthalic acid, trimellitic acid, pyromeliitic acid,

20  naphthalenedicarboxylic acid, maleic acid and oxalic acid, amides such as dicyandiamide,
diaza compounds such as 1,8-diazabicyclo[5.4.0]undecene-7 and salts thereof with
tetraphenylborate, phenol novolak and the like, salts with the above polycarboxylic acids
or phosphinic acids, ammonium salts such as tetrabutylammonium bromide,
cetyltrimethylammonium bromide and trioctylmethylammonium bromide, phosphines and

25  phosphonium compounds such as tripheylphosphine, tri(toluyl)phosphine,
tetraphenylphosphonium bromide and tetraphenylphosphonium tetraphenylborate, phenols
such as 2,4,6-trisaminomethylphenol, amine adducts, metal compounds such as tin octylate
and the like, and microcapsulated curing accelerators obtained by microcapsulation of
these curing accelerators, and the like. The curing agent to be used is appropriately

30  selected depending on the properties required for the resulting transparent resin
composition, such as transparency, the curing rate, working conditions. The curing
accelerator is used in the range of usually 0.001 to 15 parts by weight based on 100 parts
by weight of the epoxy resin.

[0080]

35 To the curable resin composition of the present invention, the following various
additives and auxiliary materials can be added.

In the curable resin composition of the present invention, it is also possible to
incorporate a phosphorus-containing compound as a flame retardancy-imparting
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conposi t i comengnt. The phosphorus-containing compound may be reaction type one or addition

type one.  Specific examples of the phosphorus-containing compound include phosphate
esters such as trimethyl phosphate, triethyl phosphate, tricresyl phosphate, trixylylenyl
phosphate, cresyl diphenyl phosphate, cresyl-2,6-dixylylenyl phosphate, 1,3-

5  phenylenebis(dixylylenyl phosphate), 1,4-phenylenebis(dixylylenyl phosphate) and 4,4'-
biphenyl(dixylylenyl phosphate); phosphanes such as 9,10-dihydro-9-oxa-10-
phosphaphenanthrene-10-oxide and 10(2,5-dihydroxyphenyl)-10H-9-oxa-10-
phosphaphenathrene-10-oxide; phosphorus-containing epoxy compounds obtained by
reacting an epoxy resin with active hydrogen of the phosphanes, red phosphorus and the

10  like. The phosphate esters, the phosphanes, or phosphorus-containing epoxy compounds
are preferred, and 1,3-phenylenebis(dixylylenyl phosphate), 1,4-phenylenebis(dixylylenyl
phosphate), 4,4'-biphenyl(dixylylenyl phosphate) or a phosphorus-containing epoxy
compound is particularly preferred. The content of the phosphorus-containing compound
is preferably as follows: phosphorus-containing compound/epoxy resins = 0.1 to 0.6

15  (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 materials are adversely affected.

[0081]
Furthermore, into the curable resin composition of the present invention, a binder

20  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 limited thereto. The amount of the binder resin to be blended is
preferably in the range where flame retardancy and heat resistance of the cured material are

25  mnotimpaired and is usually 0.05 to 50 parts by weight and preferably 0.05 to 20 parts by
weight based on 100 parts by weight of the epoxy resin component and the curing agent
component.

[0082]
To the curable resin composition of the present invention, an inorganic filler can

30  beadded according to needs.  As the inorganic filler, there may be mentioned powders of
crystalline silica, fused silica, alumina, zircon, calcium silicate, calcium carbonate, silicon
carbide, silicon nitride, boron nitride, zirconia, fosterite, steatite, spinel, titania and talc or
beads obtained by forming them into spherical shape and the like but the filler is not
limited thereto. They may be used singly or two or more thereof may be used. With

35  regard to the content of the inozganic filler, an amount of 0 to 95% by weight is used in the
curable resin composition of the present invention. Furthermore, to the curable resin
composition of the present invention, various blending agents such as a silane-coupling
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agent, a releasing agent such as stearic acid, palmitic acid, zinc stearate or calcium stearate
and a pigment and various thermosetting resins can be added.

[0083]

In the case where the curable resin composition of the present invention is used as
an optical material, particularly an optical semiconductor encapsulating agent, it is possible
to reinforce the mechanical strength or the like without inhibiting transparency by using a
filler having a nano-order Jevel particle diameter as particle diameter of the inorganic filler
to be used as described above.  As a guideline of the nano-order level, it is preferred to
use a filler having an average particle diameter of 500 nm or less, particularly an average
particle diameter of 200 nm or less in view of transparency.

[0084]

In the case where the curable resin composition of the present 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 vellow light
resulting from wavelength conversion. The optical semiconductor is encapsulated after
the phosphor is dispersed in the curable resin composition beforehand. 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 phosphors, orthosilicate phosphors, thiogallate phosphors, and sulfide phosphors, and
YAIOs:Ce, Y3Al5015:Ce, Y4AL;04:Ce, Y20,8:Eu, Sr5(PO4);CLEw, (SrtEu)0-Al, 03 and the
like are exemplified. ~ As the particle diameter of such phosphors, those having a known
particle diameter in this field are used but the average particle diameter is preferably 1 to
250 pum and particularly preferably 2 to 50 pm. In the case of using these phosphors, the
amount of them to be added is 1 to 80 parts by weight and preferably 5 to 60 parts by
weight based on 100 parts by weight of the organic components such as the
organopolysiloxane (A).

[0085]

In the case where the curable resin composition of the present invention is used as
an optical material, particularly an optical semiconductor encapsulating agent, for the
purpose of preventing precipitation of various phosphors in curing, a thixotropy-imparting
agent including silica fine powder (also called as aerosil or aerosol) can be added.
Examples of such silica fine powder include Aerosil 50, Aerosil 90, Aerosil 130, Aerosil
200, Aerosil 300, Aerosil 380, Aerosil OX50, Aerosil TT600, Aerosil R972, Aerosil R974,
Aerosil R202, Aerosil R812, Aerosil R812S, Aerosil R805, RY?200, RX200 (manufactured
by Nippon Aerosil Co., Ltd.) and the like.
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[0086]

The curable resin composition of the present invention may contain a phenol-
based compound as an antioxidant.

Specific examples of the phenol compound include 2,6-di-tert-butyl-4-

5 methylphenol, n-octadecyl-3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate,
tetrakis[methylene-3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate]methane, 2,4-di-tert-
butyl-6-methylphenol, 1,6-hexanediol-bis-[3 ~(3,5-di-tert-butyl-4-
hydroxyphenyl)propionate], tris-(3,5-di-tert-butyl-4-hydroxybenzyl)-isocyanurate, 1,3,5-
trimethyl-2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)benzene, pentaerythrityl-tetrakis[3-

10 (3,5-di-tert-butyl-4-hydroxyphenyl)propionate], 3,9-bis-[2-[3-(3-tert-butyl-4-hydroxy-5-
methylphenyl)-propionyloxy}-1,1-dimethylethyl]-2,4,8,1 0-tetraoxaspiro[5,5]undecane,
triethylene glycol-bis[3-(3-t-butyl-5-methyl-4-hydroxyphenyl)propionate], 2,2'-
butylidenebis(4,6-di-tert-butylphenol}, 4,4'-butylidenebis(3 -methyl-6-tert-butylphenol),
2,2-methylenebis(4-methyl-6-tert-butylphenol), 2,2'-methylenebis(4-ethyl-6-tert-

15  butylphenol), 2-tert-butyl-6-(3-tert-butyl-2-hydroxy-5-methylbenzyl)-4-methylphenol
acrylate, 2-[1-(2-hydroxy-3,5-di-tert-pentylphenyl)ethyl]-4,6-di-tert-pentylphenyl acrylate,
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),

20 bis[3,3-bis-(4-hydroxy-3'-tert-butylphenyl)butanoic acid]-glycol ester, 2,4-di-tert-
butylphenel, 2,4-di-tert-pentylphenol, 2-[1-(2-hydroxy-3,5-di-tert-pentylphenyl)ethyl]-4,6-
di-tert-pentylphenyl acrylate, bis[3,3 -bis-(4"-hydroxy-3'-tert-butylphenyl)butanoic acid)-

glycol ester and the like.
[0087]
25 As the phenol-based compounds, commercially available products can be also
used.

Examples thereof include IRGANOX 1010, IRGANOX 1035, IRGANOX 1076,
IRGANOX 1135, IRGANOX 245, IRGANOX 259, IRGANOX 295, IRGANOX 3114
IRGANOX 1098, IRGANOX 1520L as products manufactured by Ciba Specialty
30  Chemicals, and ADEKA STAB AO-20, ADEKA STAB AO-30, ADEKA STAB AQ-40,
ADEKA STAB AO-50, ADEKA STAB AO-60, ADEKA STAB AO-70, ADEKA STAB
AO-80, ADEKA STAB A0-90, ADEKA STAB A0-330 as products manufactured by
Adeka Corporation, Sumilizer GA-80, Sumilizer MDP-S, Sumilizer BBM-S, Sumilizer
GM, Sumilizer GS(F), Sumilizer GP as products manufactured by Sumitomo Chemical Co.,
35 Ltd, and the like.
[0088]
Besides them, it is possible to use additives commercially available as coloring
inhibitors for resins. Examples thereof include TINUVIN 328, TINUVIN 234, TINUVIN
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326, TINUVIN 120, TINUVIN 477, TINUVIN 479, CHIMASSORB 2020FDL,
CHIMASSORB 119FL as products manufactured by Ciba Specialty Chemicals, and the
like.

[0089]

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

[0090]

The curable resin composition of the present invention is obtained by mixing
individual components homogeneously. The curable resin composition of the present
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 can be obtained by thoroughly mixing
the epoxy resin component, the curing agent component, and the zinc salt and/or zinc
complex (C) using an extruder, a kneader, a roll, a planetary mixer, or the like according to
need until a homogeneous state is achieved. In the case where the obtained curable resin
composition is liquid, the cured product can be formed by potting or casting the
composition, impregnating a substrate therewith, or injecting the curable resin composition
into a mold, and then curing it by heating or, in the case where the composition is solid, the
cured product can be formed by injecting it into a mold after melting or molding it using a
transfer molding machine or the like and further curing it by heating.

Incidentally, the other curing accelerator, amine compound, phosphorus-containing
compound, phenol compound, binder resin, inorganic filler and the like which are optional
components may be added and mixed in the above mixing step. The curing temperature
and time are 80 to 200°C and 2 to 10 hours. ~ As the 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 and 150°C and then after-cure is performed 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.

[0091]

Moreover, a cured product of the curable resin composition of the present
invention can be formed by dissolving the curable resin composition of the present
invention in a solvent such as toluene, xylene, acetone, methyl ethyl ketone, methyl
isobutyl ketone, dimethylforinamide, dimethylacetamide or N-methylpyrrolidone to
transform 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 subj ecting the resulting prepreg to
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hot pressing.  The solvent at this time 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 present invention and the solvent. Moreover, an epoxy resin cured product containing
carbon fiber can be also obtained by RTM (Resin Transfer Molding) method using the
liquid composition itself,

[0092]

Furthermore, the curable resin composition of the present invention can be also
used as a film-type composition for encapsulétion. As a method of obtaining such a film-
type resin composition, there may be mentioned a method of transforming the curable resin
composition of the present invention into the vamish of the curable resin composition as
mentioned above, applying it on a release film, removing the solvent under heating, and
then performing transformation into B-stage. Thereby, the film-type composition for
encapsulation can be obtained as 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.

[0093]

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

In the case where the curable resin composition of the present 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 epoxy resin, the curing agent, the coupling agent, the antioxidant, and additives
such as the photo-stabilizer. ~As a mixing method, they are mixed at normal 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. The obtained curable resin
composition can be used as the encapsulating material or both of the die-bonding material
and the encapsulating material.

[0094]

The optical semiconductor element such as the 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.  On the other hand, the periphery of such a semiconductor
chip is encapsulated with an encapsulating material such as an epoxy resin. The
encapsulating material is used for protecting the semiconductor chip from heat and
moisture and playing a role of lens function.
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hours and then after-cure can be performed under conditions of 120 to 180°C and 30
minutes to 10 hours.
[0097]

20 As a molding method of the encapsulating material, an injection method where the
encapsulating material is injected into a mold frame in which the substrate having the
semiconductor chip fixed thereon has been inserted and then is heat-cured to achieve
molding, a compression molding method where the encapsulating material is injected on a
mold beforehand, the semiconductor chip fixed on the substrate is immmersed therein, heat

25  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

30  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
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

35  minutes to 10 hours.

[0098]

Uses of the curable resin composition of the present invention are not limited to
the above uses and can be applied to general uses in which thermosetting resins such as
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including optlcal 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

25  addition to LED encapsulating materials of lamp type, SMD type and the like. They may
be peripheral materials for liquid crystal 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

30  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,
protective films of front glass, front glass substituting materials and adhesives for use in
LED displays; substrate materials, optical waveguides, prism sheets, polarizing plates,

35  retardation films, viewing angle correction films, adhesives and polarizer protective films
in plasma address liquid crystal (PALC) displays; protective films of front glass, front glass
substituting materials and adhesives in organic EL (electroluminescence) displays; and
various film substrates, protective films of front glass, front glass substituting materials and
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Heat resistance property test
adhesives in field emission displays (FED). In the optical recording field, they may be

VD (video disk), 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,
encapsulating materials, adhesives and the like.

[0102]

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
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

‘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
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 opt'ical fibers for communication infrastructure and
for domestic digital device connection. In the peripheral materials for semiconductor
integrated circuit, they may be resist materials for microlithography for LSI or ultra LSI
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.
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
films, glass substitutes and solar battery periphery materials. In agriculture, they may be
house-covering films. As next-generation optical/electronic function organic materials,
they may be organic EL element peripheral materials, organic photoreflective elements,
optical amplification elements that are light-light conversion devices, optical arithmetic
elements, substrate materials in the periphery of organic solar batteries, fiber materials,
encapsulating materials for elements, adhesives and the like.
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[0103]

As the other uses of the optical materjal, there may be mentioned general uses
where curable resin compositions 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 additives for other resins and the like.

Examples

[0104]

The following will describe the present invention further in detail with reference to
Synthetic Examples and Examples. Incidentally, the present invention is not limited to
these Synthetic Examples and Examples. Moreover, in the following Synthetic Examples
and Examples, "parts" means parts by weight and "%" means % by weight, respectively.
Incidentally, individual physical property values in Examples were measured by the
following methods.

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

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

Used solvent: THF (tetrahydrofuran)

Detector: RI (differential refractometer 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.
[0105]
Synthetic Example 1

As the production step (i), 106 parts of B-(3,4-
epoxycyclohexyl)ethyltrimethoxysilane, 234 parts of a silanol-ended 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 18 parts of a 0.5% potassium hydroxide 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 production step (ii), after 305 parts of methanol was 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, 300 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 718 gleq,
weight-average molecular weight was 2200, and the appearance was colorless and
transparent. |

[0106]
Synthetic Example 2

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 J apan Chemical Co., Ltd., hereinafter
referred to as acid anhydride (H-1)) while performing nitrogen purging. After a reaction
was carried out at 40°C for 3 hours, heating and stirring were performed at 70°C for 1 hour
(disappearance (1 area % or less) of tricyclodecanedimethanol was confirmed by GPC) to
obtain 120 parts of a curing agent composition (T-1) containing a polycarboxylic acid (B-
1) and the acid anhydride (H-1). The obtained curing agent composition (T-1) was a
colorless liquid resin and, with regard to purity by GPC, the polycarboxylic acid (B-1; the
following formula (7)) was 55 area % and the acid anhydride (H-1) was 45 area %.
Moreover, functional group equivalent was 201 g/eq. Furthermore, viscosity at 25°C was
18,900 mPa.s (E-type viscometer).

[0107]
[Chem 5]
CH
Vi
0
T PA (7)
HsC- © o] COOH
COOH 0
[0108]
Synthetic Example 3

Into a flask fitted with a stirrer, a reflux condenser and a stirring apparatus were
added 20 parts of 2,4-diethylpentanediol and 100 parts of the acid anhydride (H-1) while
performing nitrogen purging. After a reaction was carried out at 40°C for 3 hours,
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Exanpl e 7 As the production step (ii), after 510 parts of methanol was 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. Afier the reaction was
finished, neutralization was performed with a 5% aqueous sodium dihydrogen phosphate

25  solution 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, 697 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 598 g/eq,

30  weight-average molecular weight was 2370, and the appearance was colorless and
transparent.
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[0111]
Synthetic Example 5

Into a flask fitted with a stirrer, a reflux condenser and a stirring apparatus were
added 12 parts of tricyclodecanedimethanol, 18 parts of 2,4-diethyl-1,5-pentanediol and
155 parts of methylhexahydrophthalic anhydride (RIKACID MH, manufactured by New
Japan Chemical Co., Ltd., corresponding to the acid anhydride (H-1)) and 15 parts of
1,3,4-cyclohexanetricarboxylic-3,4-anhydride (H-TMAn, manufactured by Mitsubishi Gas
Chemical Co., Inc., hereinafter referred to as acid anhydride (H-2)) while performing
nitrogen purging.  After a reaction was carried out at 40°C for 3 hours, heating and
stirring were performed at 70°C for 1 hour (disappearance (1 area % or less) of the raw
material alcohol was confirmed by GPC) to obtain 200 parts of a curing agent composition
(T-3) containing polycarboxylic acids (B-1) (B-2) and the acid anhydrides (H-1) (H-2).
The obtained curing agent composition (T-3) was a colorless liquid resin and, with regard
to purity by GPC, the polycarboxylic acids (B-1) (B-2) was 52 area % and the acid
anhydrides (H-1) (H-2) was 48 area %. Moreover, functional group equivalent was 190
g/eq. Furthermore, viscosity at 25°C was 15,500 mPa.s (B-type viscometer).

[0112]
Synthetic Example 6

As the production step (i), 44 parts of p-(3,4-
epoxycyclohexylethyltrimethoxysilane, 153 parts of a silanol-ended 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 11.2 parts of a 0.5% potassium hydroxide (KOH) methanol solution
(0.056 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.

As the production step (ii), after 157 parts of methanol was added, 19.3 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, 177 parts of
methyl isobutyl ketone (MIBK) was added and washing with water was repeated three
times. Then, 178 parts of an organopolysiloxane compound (A-3) 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 1020 g/eq,
weight-average molecular weight was 2100, and the appearance was colorless and
transparent.
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[0113]
Examples 1, 2, 3, 4 and Comparative Examples 1, 2, 3
Using the organopolysiloxane compound (A-1) obtained in Synthetic Example 1
as an epoxy resin, a curing agent composition (1-1), (T-2) obtained in Synthetic Examples
5 2,3 asacuring agent (ratio of the organopolysiloxane (A) to the curing agent composition
(T-1), (T-2) was 1:1 in terms of functional group equivalent), a propylene glycol solution of
a zinc complex of phosphoric acid 2-ethylhexane ester (phosphoric acid:monoester
compound:diester compound:triester compound = 3.5:68.2:26.5:1.8, however, since a
trimethylsilylation treatment was performed, sensitivity was different and thus the weight
10 ratio is not accurate; hereinafter referred to as zine salt and/or zinc complex (C-1))
(phosphorus:zinc = 1.7:1 measured by ICP emission spectrochemical analysis, in
accordance with JIS K 0166) (produced in accordance with JP-T-2003-51495, hereinafter
referred to as (C-1)) as a zinc salt and/or zinc complex, a quaternary phosphonium salt
(Hishicallin PX4MP manufactured by Nippon Chemical Industrial Co., Ltd., hereinafter
15 referred to as catalyst (I-1)) as a curing accelerator, bis(2,2,6,6-tetramethyl-4-piperidyl)
sebacate (TINUVIN 770DF manufactured by Ciba Japan, hereinafter referred to as (L-1))
as an additive, and 4,4'-butylidenebis(3-methyl-6-tert-butylphenyl-di-tridecyl phosphite)
(ADEKA STAB 260 manufactured by Adeka Corporation, hereinafter referred to as (M-1))
as a phosphorus-based compound, they were blended in blending ratios shown in the
20  following Table 1 and defoaming was performed for 20 minutes to obtain curable resin
compositions of the present invention or for comparison.
[0114]
The obtained curable resin compositions were gently injected into a mold for test
piece and the injected materials were cured under conditions of 150°Cx1 hour after pre-
25  curing at 120°Cx3 hours to obtain various cured products for test. For the obtained cured
products, with regard to tests for hardness and thermal durability transmittance test,
evaluation was performed under conditions described below. The results are also shown
in the following Table 1.
[0115]
30  (Hardness)
Shore A
It was measured in accordance with JIS K 7215 "Test Method for Durometer
Hardness of Plastics".
[0116]
35  (Thermal durability transmittance test)
Conditions for heat resistance test: a test piece was allowed to stand in an oven at
150°C for 96 hours
Size of test piece: thickness of 1 mm
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Evaluation conditions: transmittance at 400 nm was measured by a
spectrophotometer and a change ratio (retention ratio) thereof was calculated.

[0117)

(LED lighting test)

After each of the curable resin compositions obtained in Examples and
Comparative Example was subjected to vacuum defoaming for 20 minutes, it was filled
into a syringe and injected into a surface-mounted LED on which an emission element
having an emission wavelength of 465 nm had been mounted, using a precise injection
apparatus. Thereafter, an LED for lighting test was obtained by curing under prescribed
curing conditions (at 110°C for 2 hours and further at 150°C for 3 hours). For the lighting
test, a lighting test at 60 mA that was twice the specified current (constant current drive,
specified current of 30 mA) was performed and initial illuminance was measured.

[0118]

[Table 1]
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Or ganopol ysi | oxane
agent conposition

sal t (zime—eomptex)y—Qtaternary—phosphoni-vm-salt—lnidazole Png;pmf;;lrgtfi*ve
Phot o- sf abi | i zér Item Example 1 | Example 2 Example 1
Epoxy resin Organopolysiloxane | A-1 10.0 10.0 10.0
Curing agent Curing agent T-1 2.8 2.8 2.8
2 28 composition T-2
Com- . Zmesalt{zine ) | g0 0.03
osi- Curing complex)
PS accelerator Quaternary
tion . k-1 0.01
phosphonium salt
Photo-stabilizer L-1 0.03 0.03 0.03
Additive Phosphorus-based M-1 0.03 0.03 0.03
compound
Physical Ha;ir;is;atlest Shore A 97 97 98
property durability Re‘e““";;;‘m @00 I o | 983% 08.6% 97.7%
cured transmittance test
LED lighting test | Initial illuminance mW 9577 9597 8183
Comparative
Item Example 3 Example 2
Epoxy resin Organopolysiloxane | A-1 10.0 10.0
Curing aent Curing agent T-1
28 composition T2 2.8 2.8
Com- ) Zinc salt (zinc C-1 0.03
osi- Curing complex)
P accelerator Quaternary
tion . I-1 0.03
phosphonium salt
Photo-stabilizer L-1
Additive Phosphorus-based
M-1
compound
Physical Ha;ig:lﬁatlest Shore A 90 90
propery durability Rete““";;;‘m @00 1 o | 9519 82.1%
cured transmittance test
LED lighting test | Initial illuminance mw 7737 4993
-
Comparative
Item Example 4 Example 3
Epoxy resin Organopolysiloxane A-l 10.0 10.0
. Curing agent T-1
Curing agent composition T2 2.8 2.8
Com- Curi Zinc salt (zine C-1 0.01
osi- uring complex)
pe accelerator Quaternary
tion . I-1 0.01
phosphonium salt
Photo-stabilizer L-1 0.05 0.05
Additive Phosphorus-based M-1 0.05 0.05
compound
Hardness test Shore A 93 92
: Thermal
Physical ar . .
property dural?lhty Retention ratio (400 % 975% 95.3%
when fransmittance nm)
test
cured ——
LD lghting | oitatiituminance | mw | 9037 9030

43




Epoxy resin Curing agent Curing accel erator Additive | Corrosive
gas perneation test a oo . (..) rat 4"1 Conparative Exanple 9 L

09

10

15

20

25

30

35

C' 90' 0 0 x x XX XX Conparative Exanple 8

[0119]
Examples 5, 6 and Comparative Example 4

Using the organopolysiloxane compound (A-2) obtained in Synthetic Example 2
as an epoxy resin, a curing agent composition (T-1) obtained in Synthetic Example 2 as a
curing agent (ratio of the organopolysiloxane (A) to the curing agent composition (T-1)
was 1:0.8 in terms of functional group equivalent), the zinc salt and/or zinc complex (C-1)
as a curing accelerator, the catalyst (I-1), and the additives (L-1) (M-1), they were blended
in blending ratios shown in the following Table 2 and defoaming was performed for 20
minutes to obtain curable resin compositions of the present invention or for comparison.

[0120]

The obtained curable resin compositions were gently injected into a mold for test
piece and the injected materials were cured under conditions of 150°Cx1 hour after pre-
curing at 120°Cx3 hours fo obtain various cured products for test.  For the obtained cured
products, with regard to the follbwing tests for heat resistance property test, hardness and
thermal durability transmittance test, evaluation was performed under conditions described
below. The results are also shown in the following Table 2.

[0121]

(Heat resistance property test)
Measurement conditions

Dynamic viscoelasticity measuring instrument: DMA-2980 manufactured by TA-
instruments

Measurement temperature range: -30°C to 280°C

Temperature elevation rate: 2°C/minute

Test piece size: an article cut into a size of 5 mmx50 mm was used (thickness of
about 800 pm).

Analytical conditions

Tg: a peak point of Tan-6 at DMA measurement was taken as Tg.

30°C elastic modulus: elastic modulus at 30°C was measured.

[0122]

(Hardness test)
Shore A

It was measured in accordance with JIS K 7215 "Test Method for Durometer
Hardness of Plastics",

[0123]

(Transmittance test)

Size of test piece: thickness of 1 mm

Evaluation conditions: transmittance at 400 nm was measured by a
spectrophotometer.
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[0124]

Furthermore, using each of the obtained curable resin compaositions, it was filled
into a syringe and injected into a surface-mounted LED package 5 mm square as an outer
diameter (inner diameter of 4.4 mm, outer wall height of 1.25 mm) on which a chip having
a central emission wavelength of 465 nm had been mounted, using a precise injection
apparatus. - The injected article 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 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 (corrosive gas permeation test). The results are also shown
in Table 2.

[0125]

(Corrosive gas permeation test)
Measurement Conditions

Corrosive gas: a 20% by weight aqueous ammonium sulfide solution
(discoloration into 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 bottle and, under a tightly
closed situation with capping the wide-mouthed bottle, vaporized ammonium sulfide gas
was allowed to come into contact with the LED package.

Judgment on corrosion: The time required for discoloring the lead frame present
inside the LED package black (called blackening) was observed every hour and the LED
package requiring longer color change time is judged to be more excellent in resistance to
corrosive gas. The observation was performed by taking out the package after 1 hour,
after 2 hours, after 3 hours, and after 4 hours. Evaluation was as follows: a package
exhibiting no discoloration was evaluated as O, a package colored into light brown to
brown was evaluated as x, and a package completely blackened was evaluated as xx.

45



X
9!

10

15

20

Example 11 zI) 1 9 | 900 Ooooo0 01, aidurexa 09
I

900
[0126]
[Table 2
Comparative
Item Example 5 | Example 6 Example 4
Epoxy resin | Organopolysiloxane | A-2 10.0 10.0 10.0
Curing agent | ~ CUing agent T1 2.7 2.7 27
compaosition ‘
Com- Zing salt (zinc C-1 0.01 0.10
osi- Curing complex) ) )
PS accelerator Quaternary
tion . I-1 0.01
phasphonium salt
Photo-stabilizer L-1 0.02 0.02 0.02
Additive Phosphorus-based M-1 0.02 0.02 0.02
compound
Heat resistance Tg °C 55.3 61.7 55.3
property test | 30° elastic modulus | MPa 269 469 280
. Hardness test Shore A 94 85 96
Physical Transmittance
property Initial transmittance % 91.6 91.8 91.7
when measurement —
cured | Corrosive gas oh 8 8 8
permeation Exposure time
3h 0 O X
test
4h 0 0 X
[0127]

From Examples 1 to 4 and Comparative Examples 1 to 3, the curable resin
composition of the present invention is excellent in heat coloring resistance (heat-resistant
transmittance test) and affords a curable product having a good light extraction efficiency
(LED lighting test), so that it is realized that the composition is excellent in optical
properties.

From Examples 5 and 6 and Comparative Example 4, it becomes obvious that the
curable resin composition of the present invention affords a curable product excellent in
gas permeation resistance (corrosive gas permeation test) and thus the composition is
useful in the fields where the optical property is necessary, like a semiconductor chip and
LED which are susceptible to external environment,

[0128]

Examples 7 to 12 and Comparative Examples 5 to 9

Using each of the organopolysiloxane compounds (A-1), (A-2), (A-3) obtained in
Synthetic Examples 1, 4, 6 as an epoxy resin, a curing agent composition (T-1) or (T-2)
obtained in Synthetic Example 2 or 3 as a curing agent (ratio of the organopolysiloxane (A)
to the curing agent composition (T-1) or (1-2) was 1:0.8 in terms of functional group
equivalent), zinc 2-ethylhexanoate (C-2), zinc undecylenate (C-3), zinc 2-ethylhexanoate
(containing an imidazole compound, XK-614 manufactured by King Industry, hereinafter
referred to as (C-4)) as a zinc salt and/or zine complex, a quaternary phosphonium salt

(Hishicallin PX-4ET manufactured by Nippon Chemical Industrial Co., Ltd., hereinafter
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Phot o- st atufériezleid as catalyst (I-2)) as a curing accelerator, an imidazole compound (2ZE4MZ
manufactured by Shikoku Chemicals Corporation, hereinafter referred to as catalyst (I-3)),
and bis(2,2,6,6-tetramethyl-4-piperidyl) sebacate (TINUVIN 770DF manufactured by Ciba
Japan, hereinafter referred to as (L-1)) as an additive, they were blended in blending ratios

5  shown in the following Tables 3 and 4 and defoaming was performed for 20 minutes to
obtain curable resin compositions of the present invention or for comparison,
[0129]
The obtained curable resin compositions were gently injected into a mold for test
piece and the injected materials were cured under conditions of 140°Cx5 hours after pre-
10 curing at 110°Cx3 hours to obtain various cured products for test. For the obtained cured
products, corrosive gas permeation test was performed (the test method and the like are the
same as described above except that observation is performed after 1 hour, after 2 hours,
after 3 hours, after 6 hours and after 10 hours). The results are also shown in the
following Tables 3 and 4.
15 [0130]
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Phot o-stabilizer L-2 0.02 0.02 Phosphorus conpound L-3 0.02 0.02

Physi cal

property when cured Corrosive gas perneation test Exposure

time 10h 0 O Lighting test (230 md) Il lum nance (p,W / illum nance
retention ratio (% OGCh(ref) 9900 9900 20h 9950 10100

10

15

20

25

30

35

[0132]
Examples 13, 14

Using the organopolysiloxane compound (A-3) obtained in Synthetic Example 6
as an epoxy resin, a curing agent composition (T-3) obtained in Synthetic Example 5 as a
curing agent (ratio of the organopolysiloxane (A) to the curing agent composition (T-3)
was 1:0.8 in terms of functional group equivalent), the zinc salt and/or zinc complex (C-1),
(C-2) as a curing accelerator, a hindered amine compound (LA-81 manufactured by Adeka
Corporation, hereinafter referred to as (L-2)) as an additive and a phosphorus compound
(ADEKA 260 manufactured by Adeka Corporation, hereinafter referred to as (L-3)), they
were blended in blending ratios shown in the following Table 5 and defoaming was
performed for 20 minutes to obtain curable resin compositions of the present invention or
for comparison.

[0133]

(Corrosive gas permeation test)

The obtained curable resin compositions were gently injected into a mold for test
piece and the injected materials were cured under conditions of 150°Cx3 hours after pre-
curing at 120°Cx1 hour to obtain various cured products for test. For the obtained cured
products, corrosive gas permeation test was performed (the test method and the like are the
same as described above). The results are also shown in the following Table 5.

[0134]

(LED lighting test)

After each of the obtained curable resin compositions was filled into a syringe and
injected into a surface-mounted LED (SMD type 5 mm¢, specified current of 20 mA) on
which an emission element having an emission wavelength of 465 nm had been mounted,
using a precise injection apparatus. Thereafter, an LED for lighting test was obtained by
curing under prescribed curing conditions (at 120°C for 1 hour and further at 150°C for 3
hours). For the lighting test, a lighting test at 230 mA that was more than 20 mA as the
specified current to a large extent was performed. Detailed conditions were shown below.
As a measurement item, illuminance before and after lighting for 40 hours was measured
using an integrating sphere and a retention ratio of illuminance of the LED for test was
calculated. The results are shown in Table 5.

Detailed conditions for lighting

Emission wavelength: 465 nm

Driving method: constant current method, 230 mA (specified current of the
emission element was 20 mA), three LEDs were lighted simultancously in series

Driving environment: lighting in a wet-heat chamber at 25°C, 65%

Evaluation: Illuminance and illuminance retention ratios after 20 hours and 40 hours were

measured, respectively.
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appli Catl[ﬁﬂb Sibased on Japanese Patent Application No. 2009-271469
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[0136]

5 While the invention has been described in detail and with reference to specific
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. 2009-271469
filed on November 30, 2009, and the contents are incorporated herein by reference. Also,
10  all the references cited herein are incorporated as a whole.
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20The curabl e resin conposition according to any one of clains Ito 3,
whi ch conpri ses a pol ycarboxylic acid (B) having at |east two

car boxyl groups and having an aliphatic hydrocarbon group as the nmain
skel eton. [ aim 5] The curable resin conposition
according to claim4, wherein the pol ganboxylic 25 acid (B) is a
conpound talged by reacting a bifunctional to hexafincttional

pol yhydri hol having 5 or nore carbon atons with a saturated

al i phatic cycl iAccuaatle resivhyotipodition [cBhiisingan organopolFsikoxank @A) andreesindsalt

2ol anhyil .03%%%@9“3 (8 IRt S BORAE whelsh e of GRS BB aB5 E8) °"
accor 8i ngatigfiesitle pllewang whuirersent, t o 6, which conprises a hindered

am ne ph%@a&&;ﬁ@shlb%ﬁfe @nd/ or a phosphorus-containi ng anti oxi dant.
[ C ai m 8] ﬁ_lur ed roduct obt ai ned curing the curable
resin conposit ARAPRYIEF B NAY E 6 @ﬁ%ﬁ aydy (SFO%@@X% ap eppxyeyclohexyl group

in the molecule thereof.
[Claim 2]

10 The curable resin composition according to claim 1, wherein the zinc salt and/or
zinc complex (C) is one selected from the group consisting of zinc salts of one or more
acids selected from phosphoric esters and phosphoric acid and zinc complexes having said
acid and zinc salt as ligands.

[Claim 3]

15 The curable resin composition according to claim 1, wherein the zinc salt and/or
zinc complex (C) is at least one selected from the group consisting of zinc salts of
carboxylic acids having 1 to 30 carbon atoms and zinc complexes having said acid and
zinc salt as ligands.

[Claim 4] .

20 The curable resin composition according to any one of claims 1 to 3, which
comprises a polycarboxylic acid (B) having at least two carboxyl groups and having an
aliphatic hydrocarbon group as the main skeleton.

[Claim 5]

The curable resin composition according to claim 4, wherein the polycarboxylic

25  acid (B) is a compound obtained by reacting a bifunctional to hexafunctional polyhydric
alcohol having 5 or more carbon atoms with a saturated aliphatic cyclic acid anhydride.
[Claim 6]

The curable resin composition according to any one of claims 1 to 5, which
comprises an acid anhydride.

30 [Claim 7]

The curable resin composition according to any one of claims 1 to 6, which
comprises a hindered amine photo-stabilizer and/or a phosphorus-containing antioxidant,
[Claim 8]

A cured product obtained by curing the curable resin composition according to any

35 oneofclaims1to 7.
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