DESCRI PTI ON Sl LVER ANTI - TARNI SH AGENT, SI LVER ANTI - TARNI SH RESI N
COVPOSI TI ON, SI LVER ANTI - TARNI SH METHOD, AND LI GHT- EM TTI NG DI ODE USI NG THE
SAME Technical Field [0001] The present invention relates to an
anti-tarnish agent of silver or a silver-plated part, particularly an
anti-tarnish agent of silver or DPEPLRPTYPHt ed part used in a
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known to be applied as a lubricant or a nold rel ease agent for nolding a
synthetic resin and a tablet by taking advantage of its |ubricating
propertd&icdi Ei@ddi tion, an aromatic carboxylic acid zinc conpound, for
exanpl e, zinc benzoate is known to be applied as an anti-fungus agent which
I's dugpbgt1jts own characteristics (Patent Literature 1). As an application
in conmon of the fatty acid zinc conmpound and the aronmatic carboxylic acid
zi nc conpotlinel preseitahiventiar rélatesvicngh artti-tarnide agesitroffsilver EPat simer-plated
Literature 2), a condensation catalyst and a condensation accelerator for a
conderpaut,i partioppatlysiani eptidarrish ragerit ehtsilver araausivezplatedd pare used einape
known. Further, in recent years, application for rubber nodjification to

r educ dightesnittings dioge; ansantidaimish (BYBrcyUPPHERNNAY| HY-MiS 'W&ﬂ'tﬂi’ésas“do?

bl eedi ng- out. g@b&hg toP of .an addition reaction-type silicone rubber

( Pat ertdNtemift igdg #She Iike are known. However, it has not yet been
known that these organic zinc conmpounds thensel ves have silver anti-tarnish
effect, particularly anti-tarnish effect of a silver-plated part used for a
| i ght -t is0ode. [0003] In many cases, for a light-emtting

di ode,§éz;ﬁ|{gtég% %gpm is arranged around or underneath the chip in order to
supplnggggrent to the diode chip. For that reason, in order to effectively
utilize light emtted fromthe chip, the lead frane itself is required to
use a net ahs hatyphgl somipghndefrhend angamiorircocdmpplirdsd eormpotihe: caiédmetaibove

all, silver has a high reflectance to visible light rays, so it is used as
a pl atsonp swettepsaa fatty agid zind darepeuricd(foa exagitle.canctstagrate)ogcknawmimpe
cases. However, silver is known to be a materi al ich is general
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easi | yaRpiedrason dicanh e apaeld wiease goanigier yaldinga synthgtie fesia @ndwa tahletent
d tur,n bl ack. . For th eason, it has b
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n recent years, there has been devel oped a product
of a |agiicatsh in cOMEBroEetRMattyi dtdd 2id @thpsarnd afd 3he Eromate cangixplieaeidnd
460 nmand the | um nance has further becone higher, resulting in generation
of norandheadmpounndg aestatsiizer. fart virgs dideridé oresih tfilet (Phterdehiténafuree),n a
itself of a sealing material using a conventional epoxy resin is colored
under ddndeinsatior catalyst andyatconidensatien sigeeleratar &rena gondansatiosatypeosiicansgot
be used. For that reason, recently, a silicone resin with a stron
r esi streftte (Patentghitettgrencllt %Sf fike y B rknopie o FUREs ﬂ%si%eﬂgd@arﬁ»s
nore often enployed as a sealin terial. However . the.silicgne resin has
very raRsicgtien o Fabech maricdn, I revek sSKERSS P A Sicongaribies &l
per megbi l.i zat i f _ e Nl Shi 0 : ve
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pr obl vt tis thles dri3ahid EmeNeompsinds BitémBgives Havel Siwer-dHtRtedish erfat,
reduction in durability is pointed out in this term The market is in a

si t uatparticatiripantitgriish affeepof 4 bitvarr@latsd panh used dorch lightsemiting tiddee gol d
plate in order to avoid silver tarnish and ensure reliability. However, the
price [6008pbld is high conpared with that of silver, and thus gold is
expensi ve and has a disadvantage in aspect of economc efficiency, and in
addition, above all, altering to the gold-plated has an inportant problem
| eading to large reduction in light reflectance (also nentioned as up to
several dozen % . A technique is desirgd which prevents silver tarnish and
ensures reflectance durability even when a silicone resin is used as a
sealing material. Related Technical Literature [Patent Literature] [0005]
[Patent Literature 1] Japan Patent No. 2772445 [Patent Literature 2] Japan



Probl enms to Be Sol ved by the Invention [0006] It is an object of the
present invention to provide a silver anti-tarnish agent capable of
exerting and maintaining anti-tarnish effect on a silver surface of silver
plates and the like, particularly on a silver-plated part used in a
l'i ght-em thni Nyl earesofona h@hfaefﬁmlm@udl@@%ea lgad fsamecissarrangeth@rownd wirsh
resin conposition; and an anti-tarni sh nethod. NMeans of Solving the

Pr obl éfsleraenihythe chip ‘ﬂ'f?éd%"r&éﬁ%@pWrﬁpéFﬁrﬁrtQ tha\iodechi Jeamt u%ﬁ’%ﬂ‘ i

bart! %ﬂé? fo Sl utfite BireETne she i BF el Folte B5F BVErker e
L?reg'ersﬂse %%%%Pﬁ%‘"bgﬁaﬁf@? %@g?fﬁ@%?@f t%réﬂé%{%f W‘C‘?‘%g{a? 1) ABREE aloeis
sal t &f%rﬁ?& L{]O\nsﬂﬁf’é‘” QS iCisde¥tas ﬁ:}%fﬁ' ﬁ@HHtéﬁaIafgf%t lead

contalnlng a [East &1t her & 2| or a zinc conplex as an effective

CONMPONEdthe for(g}lgﬂ_th@nuﬁﬁg gﬁﬁ@,ﬁl,ﬁgwgaééﬁ wherein the silver anti-tarnish
agent 1s a silver anti-tarnish agent for a light-emtting diode. (3) The

use accor ddpgeter, Sllyeols kidwn Wb dyech mategiab Whidr isageneitadly reaslily ataiorated
silver anti-tarnish agent containing at |east one kind selected fromthe

gr oup anwhpadiculaglyotigalyciaabtixg Ito ¢hesiutfuc etpoentdtoz becorellsilveasilfige archiuron
atom nunber of 3 to 20, a phosphoric acid zinc salt, a phosphate ester zinc
salt diack d%@rb@ﬁwre@mdhﬁasiqw g@wla@x usgéd @fﬁereW@m viEhcmpeavnhtesing 4)

The use accordin any one of (1 wher ei n e silyer anti-tarnish
agent andl theglike, “é%PPr %P@s@foﬁ‘éfé !ﬁﬂ&a’ifﬁmﬁ f%{ﬁ%! 51'-?&?? gééﬁﬁéi’ﬁ'l g

aci d Jnc t, havin nat u effecti
corporieneiphins Hudr 2dhdpf  PBhLEANERaliods Ealetn i SRy StiBsy i
acid zi @%ﬁea!)i{re'tgr g@&b‘é %rﬂ%hoénd‘ﬂﬁ ti0t BEEA o G EYerﬁ‘%'nqhé'rﬂg wplt.  (6) The
use acc gtofj ) salda phat'rc car oxylic aC| Zinc salt is
at le ﬂ ne ki nd sel ected fromthe group consi sting of zinc
2- et hsp | ate, zinc neodecanoate, zinc laurate, zinc ricinoleate, zinc
stearate, |ai pscenndeayd,emere ivdbaencdaaidpdtrapmoduct Of dNightemiriegodiddeg to
(4) or (5), wherein said aliphatic carboxylic acid zinc salt is a zinc salt
of an emhitting kilight avithoa \shioct wavelehgth arpuad 48 s antHbe laminaricepkss futthesr
cycl ohexane skel eton. [0008] (8) The use according to any one of (1) to
(7), esosie highersirestdling rin i genaratiem qfgewere ihead diringe emisiipn+ altriash bagant
containing a zinc salt of a nosphate ester and/or a phos horic acid as an
T cetipUBd EeptibRERAING (5in HREId3 P SERISKEIaRETE] Usiyg arerif higarjal ggogyesin
wherei.n t il ver .anti.-tarni | ver i h agent
cont i CRIprad Hnfer *e%nﬂuges%ooﬂ@ﬁ%%ﬁhs hedl whOGePdl O8 BT S rEReet b o)
The u acc nlsh
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agent fher contains a so ai ns y Wei

| east (Ridihef iz M]:?oe?aﬂybeoér %a?d %SWWe‘?Xlsaﬁlo?é‘ cﬂférﬁ@him@yétpiéﬁoé%‘éalsh@
sai d sol vent. (1 Silver anti-tarnish resin conposition for a

l'i ght -rRaterial. ng—|dw@¢@r m@nsntcmntewlmmaat vérgasighajdshperraeabitty s@hpamd @ithi nc
conplex and a sealing resin, said at least either a zinc salt or a zinc
conpl dke bepoxy oasin aintedlldws agasgnpearmealbiligatis ©b slifupbased hyasesi Hiat deassed on
100 parts by weight of said resin. (12) The silver anti-tarnish resin
conpodartrighing of theliahgve silyar ) Saifdesmea Ilséadéxmsssdamﬁh afsilvRepladed part of
conposition has a har s of over_70 as Dur o ter T A of

S e K ardagied lgsigs anadng ikpe sORE relastANH Of 034 RNGSTHIBEH P &dwycgﬁngf*ﬁo
(11)
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(10) 1s applied to a silver surface. (16) The silver
ant i - ts%éﬁlbsé”blﬂﬁilbﬁdfnaﬁﬂiyrdbmdl@ siilo tarhly®h ahd Wsu@ﬁél&tﬁ!ﬂgrs Rlosievegrthe
surface of Ilght emtting diode.
price of gold is high compared with that of silver, and thus gold is expensive and has a



[0009] (17) The silver anti-tarnish nethod according to (15) or (16),
wherein the silver anti-tarnish agent according to the above-described (1)
further contains a solvent, and contains 0.005 to 1% by wei ght of at | east
either a zinc salt or a zinc conplex as an effective conmponent in said

sol verdisad\aage\inaspent ofeconomineficiensyhadd imaddidion, aheve allyaltering to the
anti-tarnish resin conposition according to any one of Fll) to (14) is

appl i egbldplategihasean iupariand pseblgm legrindie largamtpduictae in lightopflactance (also
light-emtting diode having,,6 on t silver surface, .a dried film or cured
pr oduchegbaned@suR tp ey B‘rﬁ%tqo-z?ﬁr %& hAa'if@hf“cé‘Sn‘tga‘%ﬁ‘W& %'q?]eagetveef% ﬁ@‘fera
zinc salt, or a zinc co ex. (20) ,The light-em tt]L. i acc i o]

t he a&@wslae%rlqieﬁéﬂr?sl%ﬂecgﬂﬂcgh Péalgé& %‘6&/\&"‘(%&%5@%’%%%& @%&“% éri ed
filmaor k. product coat of the silver anti-tarnish agent. (21) A

l'i ght -%%H'Bﬁirﬁgiegggde having a silver surface sealed with the silver
anti-tarnish resin conposition according to any one of (11) to (14). (22)
The light-emtting diode according to (19) or (20), the sealing resinis a
si | i copgiaf&P TacHitSNLitevateie abl e by addition reaction and after curing forns
a cured product having a hardness of over 70 as neasured by Duroneter Type
A of JPaténtdditbateteler curing. (23) A silver anti-tarnish agent containing
at least either a zinc salt or a zinc conplex as an effective conmponent,

sai d d0NB6li ve conmponent being contained in a ratio of 0.005 to 1 part by

wei ght based on 100 Earts by weight of a diluent. (24) The silver
ant i - tinatenid-itegatire 4t dapan Rgtand Ne37724tér ein the diluent is an organic

solvent. (25) The silver anti-tarnj ent according to (23), wherein the
di | uer{tpait%“tj—'ér?'iué%ﬂe‘]?%%'? %?‘%%tﬁg%g%%ﬁ%e | nventi on [0010] When a
silver rt, .o [ Sl i ! r i silver

ant i -t[gpraﬁ?%tﬁ'%éaﬁ'?e ggggé%ﬁ?&n@%%b pé‘g[pdr' Q?gﬁﬁw (?'n@g)r#?%%f#gr nish of a silver
part r 4§ 19520 PARNk | KRI-BpRnGo RO PrePer a | ong period
of ti ﬁ?al?%g(rﬂgigtnu;%gj Jaﬁaen t he sﬂ”‘ace rla silver part of a light-emtting
diode or the like having a silver-plated part is covered with the silver
anti-tarni sh agent according to the present invention, specifically, when
it s Sevenay ofithd rvesitipad coat or a resin cured product of said silver
anti-tarni sh agent, tarnish of the silver part of said light-emtting diode
i s not Padidems déd BeoBolaetl biyghpdnverdiosf tine even in severe test in the
presence of hydrogen sulfide, and thus reduction in illum nance of a

| i ght -[@8061i ng di ode can be prevented. In addition, a similar effect can be

hi d a light-emtt;j di ode . led with t il ti-t i.sh
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reduction 1n 1 l'l'um nance and bel excellent in durability. Mode for

Car r yi figfirBadeacydyamstts.ofh bR Idhish resid Bempossion] ahd earkrtierariish method.
characterized by using a zinc salt and/or a zinc conplex as an effective
conponent of a silver anti-tarnish agent. The present invention is useful
for anti-tarnish of a silver part of a product using silver, particularly
usef ul Means aitSoltiag the Rralflemsr ef | ective silver-plated part in a
light-emtting diode. In the present invention, the mechanisns to prevent
sai d slO0PEl tarnish is not clear, but it is considered that silver tarnish

i S prevent in that the zing salt or the zin anpl ex reacts wWth or

physi cal | y%‘ggsgfe&en 'Elﬂﬂ’f)tﬁ[ﬁg‘qvﬁaﬂnt@aﬁ'é’ssf Fh‘f‘ﬁ?‘il‘fpn&’e&f °§i ﬁ\t;era\,goygractual
exanpl e, hydro ul f.i de i ke, . V. ide
gas T romaeR. A, o b el 2PE Lot o hiottoBRD 2oine <o BE BYSAS BrpiL I
the silyglianb! 'rte@%ﬁ't' SQ"? ABRAsh! AnbiftRy fl’f‘e’sﬁl’gsehf‘mahti&ﬁ‘ hadBéechicotngibel. sal t
and/ or "a” zi nc cporrp ex ﬁerel nafter, also referred to as said zinc conpound
In 50”?%?@%?% reBeREinVERTbN fd15tes tBahebllovARg/(9) td {28)zi nc conplex is _
preferably a compound which is a salt with an organic acid or a phosphoric
aci d conpose dfandine salt eerpkiex werhplexnfoprganifactoimgoa reilyenianti-tarisinageoh or
a zinc atombeing as a central elenent, and which has at |east one kind
selected fromthe group consisting of a carboxylic acid conpound, phosphate
ester, phosphoric acid and a carbonyl conmpound or has an ion of said
conpound, as a counter ion or a ligand.g. The above-descri bed
carboxylic acid conpound can include, for exanple, a carboxylic acid
conpound havi ng a carbon atom nunber of 3 to 20. Said carboxylic acid

conpound havi ng a carbon atom nunber of 3 to 20 can include an aliphatic
carboxylic acid. Mre specifically, it can include an aliphatic carboxylic



The alicyclic carboxylic acid zinc salt can include an alicyclic carboxylic
acid zinc salt having a carbon atom nunber of 5 to 9, and it includes, for
exanple, a zinc salt of an alicyclic carboxylic acid having a cycl opent ane
and/ or cycl ohexane skel eton such as cycl opentane carboxylic acid or

cycl olmxdminingeatieast ¢ithesai zinc aali or & ziae copwdax as anleffective gaepenast.

napht henate. I n the present invention, one of the nost preferable zinc

sal t s (25 TheriseraeqaigingdRy(l hrwherefrptiessilver antiftigenipm sggRbisea sbvarranthiarughs
nonoal kyl ester, dialkyl ester and trial kyl ester, and in the above, the

al kyl SOW%BQGH@§“EXQF' "C20 al kyl group such as a nethyl group, an

i sopropyl_.group, a butyl, grqu - | -1 URy.,an

| Sodeds Tiiodse’ afberdipl ool B B R SL B g B atbrE Sty ¥ 3Byt
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2- et ny EGy el At Rl iege! o it SRR FORTIG BRp/eiid BLa
wor kalidrhbWiic acid EBRMpORHBOSME SANTRHAGG id) ddiBo! &AM IUMBINbT @ th 2@ a
car bonyl "grioup-contai ni ng conpound formng a conplex with zinc, other than
an al igipherieddi®gild Saleca phosphatendsieorandigalt dah weeboey aronteslies zieic
salt, ‘and can include, for exanple, acetylacetone. Said conplex is

pr ef ercvhpler] as ancteytiee ebmpanents t h 2, 4- pent adi one being a |igand.

Qther zinc salts and/or zinc conpl exes include zinc _benzoate, zinc

p- t er t(4pThel usseagenrding toi any phe @b Ll Ghawaersin dae sitygr antifasbishrrgand is 8 nc
diethyl, zinc cyanide, zinc borate, zingc gll) =.did decano?be“ zi nc

pht haisiiver aptiarnislt agenk containfy g aliphaliccarkoxylic,acidng salf paving a carbon

8- hyd i nol i ' I | t ' ' t at f I
o1y 08| WAmBREPLR 10 20 ATnaTecOiHtomPRIPRSE (o 12) bonzoat e, zine

b t d ' i :
1 aui 47 oo 8 g5l (@ pnPRER sAHCSITRIRO LARIGRE R AR B B2
can alsp,exgd br AbhtkALRIAfly SbldeAhc 8BrSi | ver . Preferable zinc salts

and/ or zirnc conppexes can |%clude a zinc salt of an aliphatic carboxylic
acid gy e Gsé AcbeMdiRy eMB) Wrieinlsdid talipAftic @arioxylis akld Bihcasafthiesgeastc
acid to C20 al kyl ester or a zinc conplex wth a carbonyl conpound. The
zi nc conpkied selédted froan blosygloupoommistihg of pinefZethylhgxylate, zine npbdesrmade.e.

[ 0015] The silver anti-tarnish agent of the present invention may be
sai d efifhetatirate, compicinoleats, ginc steamieazine ungesylsnataand eincarnhiieerdi@ponent
and a diluent (for exan?le wth a solvent agpresin r the

X i.ke), as.long
as a A/hdheabise aREPIGING Y (NcoicGipEgraia saih alphals ¢4/ owrﬁpewgrﬁl%c salb4% By i n
terns qQf convenience.in.use . it IS _us as a _.C si.tion_cQ | Nl sai d
ef f ect4l{e hﬁgn@ﬂtahﬁ/&“% HParvic aPI?eﬂI‘?é’"},gasaé %Ig%ga@%'eéi?vcéyr%@%%tg@%r i sh
agent nt.al i .d . diluent, the effective conponent concentration is not
parti c@&ﬁ%&@%@%&&%ual ly, for convenience in use, it is preferably a
conce bggion whi ch can be used as it is. For the concentration which can
be us as"it is, theratio is that the effective conponent is preferably
0. 005 (@?th% e Webaingto Ry neuUFya) ty/ (Bbaeréin(ab diloed Anipearhishbaigemtiiglat
and preferably about 0.005 to 1 part by weight, based on 100 parts by
wei ghtsilver ahé-tdidisteagent contaiting beziab sakt-of esphddpdeatel ebiee @mnd/emrg pbesgphrc
solvent or resin can be used as long as it is capable of covering a silver
sur f acacid 8siah etestivei gomppenentably a curable resin in the case of using for
alight-emtting diode or the like. curable resin gg% resin can be

h esin, any.
used a9} Téwguse apeording: i aay et Wbk yrerein PErsivgr pat-darnish agesf,1s 2
o etibeailGohgposht SoniiindTs ARE ivEEBidndb ool bPELlE "

i nvention $ﬁ%ﬂgxert the effect nore effectively by existing a zinc salt
and/ or“4"? tonplex on a silver surface. The silver capable of obtaining
anti -t ro'rg'ﬁhe ﬁ%é%comma t&%f bh¥&r @Vttb-(0} WheRiRqREsilobr bRE-tAffRGFAYent
invention may be a pure~silver or may be a silver-plated or -alloy form as
| ong agrhBe cohtaifs al Solediteaha cdinesin®.606 toir % bgresibht of at least kither a zinc
preferable that a zinc salt and/or a zinc conpl ex exists all over the

si | versgitioff acinc tsmplexyas an effsciveet@nabhent inataid abltent.nc salt and/or zinc
conplex exists in a filmstate or the like to cover the silver surface. In
this regard, in the case where the effective conmponent conpound of the
present invention is dissolved in a solvent before use, only the effective
conponent exists after drying, and in.tfuis case, it is doubtful whether the
effective conponent is surely in a filmstate, but in the present

invention, it is regarded for convenience as in a filmstate in such a
case. In addition, in the case of a light-emtting diode or the like,
the silver surface can be covered with a zinc salt and/or a zinc conplex by



That is, it can be carried out in that said zinc salt and/or zinc conplex
as an effective conponent or the silver anti-tarnish agent of the present
invention is, according to necessity, diluted (preferably dissolved) with a
di luent such as a suitable solvent to give a solution having a suitable

t r eat g} Acsilvesrantiatarmiah resinctompositien Terpp ligbtremitting dlm@mg@hmr\t@ns at
surface so that the silver surface is covered wth said effective conponent

or silleast eithar-a aingisait eige&iNC qeTBPISK At a $ealing deRnsHid At aastLither @agiBCof

I | at ed t I t f | d
i cledt 5‘r£amp?r&m%la§'be@a&ﬁt‘aﬁ%ﬁﬁﬁkfﬁrﬁwﬁﬂoﬁzﬂ@ (B A R VT B8P as
| ong as HQO Ver'gﬁ,ﬂ t alﬁ'}gﬁlﬁ silver surface. It can !ncl ude, for
exarrplct’s,n WV Peh zation, coating or dropw se-addition or the
li ke '(ﬁ%? {a%rilvgldaHﬁ't uct %@Ir?é(om b§iHSH%%EoRﬁn%E@{I1)kﬁlheﬂaﬁn ARG Yoddt

whi ch ended or preventing tarni I's |rmerse matreatrrent
|1 qui dyGRBLBSH! (ﬂﬂ'nﬁ@él § ¥ &f héf&desé@f Hveh 78 nea8lredl H?UMP&nbt’brVWpéﬂAa
silver surface I's sealed or such with a resin conposition containing a zinc
salt agrqfiQK a276nc conplex, or the like. In this regard, the silver
anti-tarnish agent of the present invention can be applied to any silver,
whi ch (18y The piver anti-tamisharesih laoympasitici micngrding ver(11prort &), wkereih 3bes]
The sol vent to dissolve said zinc salt and/or zinc conplex as an effective
conporaed produstisd the eesiasompgsitioanias arefradiveiindex ohaver 1.4Pni sh agent of

t he present inyention can . include an organic solvent and wat

pr ef er@B) yThen sByefaant- t%@'%rﬁ‘?s'ﬂl CUBPOSIHGN BHCPT f‘gef@t A% (E'Eﬁrﬁgr{gﬂlflrt]g‘l(ﬂé)

or gani c, sol v r]cl udes .an organi ¢ _sol vent . whij c OSE@ gﬁHal |y used, for
exanpl %" e@l"?:ﬁ’l?o?%a WGJRSIIS ARG resky GyHaining g & ?889 BP0 ket ones such

as acelang: sk Wit Bhilh HfShBRC TR IIIIIne'sﬁI?QPéM -té‘rﬂ Iy GihdiriingsaAgone.

hydr oc such as hexa exane~ an

cycl opsit ?ﬂgaégﬁ%g ;&?ﬁ)ﬁgdw‘é@ﬁéf Qgﬁaééﬂ vent s such as chI or onet hane,

di chl oroe o m and carbon tetrachl oride, esters such as nethyl
acet at@epnthesivér aphltafrfish ehombd eedidRg @ g1B) thet bitveraswtface is a silver

t et rahydr of uran, am des such as N, N-di net hyl formam de, and the |ike, and

t hese supfacendfsa fight-dmittisgedidde. conbi nation of two or nore kinds. In terns of
solubility, easy treatnent, environmental problens and the |ike, a ketone
sol venlDODS] general ly preferable. In addition, as a dil uent a silicone

ISEISIIIFI C?né%é'egié%b?ﬁﬁg@%%%dtrgﬁ SO0 AR O s, AL Re A SBRTol ex
the t cATHI-EHHSTAOSN AREra9 A ihe %@va&e&c&@%@@%e&ﬁc‘l‘o‘% “I%%I%&Isﬁfa%iﬁam y
0. 005% 0

wei ghtgoqﬁﬂ'ﬁglrsggps e‘eoér% gﬂ gé%%lggﬂ&? Zeﬁaélil%!?/}tbé;r WEI g({}&)l@lp%ﬁ’ Qél( N

case Q t I ncentratl on, nuch anti-tarnish effect on
Iveré%%%ﬁagdﬁg)n%“%@r"f gg'doéfaﬂtulgrﬂrre cannot be expected. On the other hand, in

the cag@) ok dilvent aMtBtathish hiahd gwhepsieetia ailveon anticatrsh resinh camposition

sul fur- based gas |l eads to easy coIorlng, resulting in adverse effects. The

t r eat n@gdordiagpier ahyranecah (b wpptdpisi applied trevesianaslirfaeer okadighitemitting

application to a silver surface is carried out at ordinary - tenperature,

and t hdindaccordi ng to necessity, drying or resin-curing can be carried out.

SPFﬁ'eLIfé"i‘H@aéé’rIaﬁéﬁquaq %Iﬁngﬂc?@é&%% g %‘Lﬁ'aa”c%p %é‘grﬁéc??ﬁoés%‘)%%e AR o
Loun | 90at gt v eilveh SRt ARt BSGeon tg%m%gs%%{ &ffidrH b R s Hnf Gonibiex.
pref er@ﬁi h\}aeﬁgﬁg%xﬁlﬁggodlobgsa%co J.nghc BY A& SEQ&I@I’I@'{ %vr[.aﬁ) id Qaidde

or gani y fehmal ns and Inconvenl ence i 0 occur 1n a
| ater \BII‘?% n?‘%’es?ﬁ@ﬂﬁhé dricd fIREof AREcHedSSRLIBOcH 4T thB%llﬁéI Hffi-tarnish
anti-tarnis resin composition) of the present invention containing
a sol vgidntand a resin as a diluent for a light-emtting diode or the Iike,
if drying is insufficient, it is possible that the organic sol vent

remai ni21y Adighoamigingediodef haviegcy silnec suifage sssated edth tige isésemantitarinied
other hand, if the drying tenperature is too high, it is feared that

col oring and oxi dation of various parts are caused and perfornmance of the
light-emtting diode is degraded in the initial stage. [0020] If a
silver product is left in the air during a manufacturing process, the
surface usually becones darkened, so when there is a stop during the
manuf act uri ng process, there occurs necessity of keeping in a repository
such as a desiccator. However, when the surface of a nolded article nade
froma silver plate or silver is treated with the silver anti-tarnish agent



[ 0025] As the silicone resin, any silicone resin can be used as |ong
as it is used for sealing a light-emtting diode. It can be selected froma
di rethyl silicone resin mainly having a nmethyl group in the nain skel eton
and a phenyl nethyl silicone resin mainly having a phenyl group in the main
skel etresin ddmpassitior aceonder to arfy adeliof (bh tpd4neri zation-type is preferably
a silicone resin disclosed in, for exanple, Japanese Patent Laid-Open No.
2004- 1281 6he Ugtpearaitingrdiasie: aﬁ@ﬁrdir@mw%. on (0. &y sgaling desinds|g gdicone
Particularly preferable is a phenylnethyl siljcone.resin of addu}ion

pol yneesinawihi ds sarable by geditign ireggtiony éﬁana I g jfgrns a cured product

pol yneri zation-type i s a siicone resin,containin n_o n LEQ e
hav! naaHiPERHTBE: ShoVeprer €5 Aingrirad oy BprmE T3Re A SR8 X 12e5 MRk
preferably a vinyl group). More in detail, it is a silicone resin

cont ai Hé'an or ganopol ysi | oxane (A conponent) having at |east two al kenyl
group med: _ ; b bi knyl
o ol 1787 e Ancirich Aol IR ot e R e e omipiax s

or ganally dieaenrPesmpbhenasgid Sfeaeatmbondia \benty abnia@esl int avwatiy of 006 tat ons

whi ch addition-polynmerize with the al kenyl group and bond to - the silicon
atom fph Ugidvéighﬂbaf,eaﬁbn,mmspmé by wWeiglithdra ditienai ns an addi tion reaction
catal yst an

may further contain an arbitrary additive. [0026] The
or ganq2dj dine sil\masrartthtamnisheamma#ogitbe(ﬂ?gl whesgin ghe wiupnt tshan organic
above-descri bed A or B conponent includes an aromatic group such as a
phenylsayentp or a naphthyl group, a O to C6 saturated aliphatic group, and
the like, Said O to C6 saturated aliphati ro can,include a C .to C4
Kyl @Pbiaes SFerAntiarahy PUGRoaRsodMtetoh 7o MRS MaSy SRYRGR 5 ieaS
butyl group, a cyclic aliphatic group such as a cycl ohexyl group, and the
li ke. "i"the present invention, said organo group is preferably a silicone
resin containing an organopol ysil oxane having both (1) a d to C4 al kyl
group (nore preferably a nethyl group) and (2) at |east one group selected
from t B A HYRe SQRFHShi Ng of a phenyl group, a naphthyl group and a

cycl ohexyl group, and nore preferably a silicone resin containing an

or ganopohygpi | oxane having a phenyl group and a nethyl group. In
addition, as an arbitrary additive, an organopol ysiloxane containing a

f unct i onal Wiresup silvehpag aira ppmiuct gisingpsiivesris eruersidewith ghe sildgn anji-tarpishan
epoxycyclohexyl.group or the [ike% may be contai ned. The above-descri bed

al kenyagent@aesording ketheopresent nvention {arnisk facsiNat Part QyrhyskegemseliHB &nent
and B conponent. In the resenﬁ i nventio preferabl e t

o ke 8 eonesfedaightond Bt SRtimiee EPnBrEm IS e MRea e,
organcA GO “ETon-REMAO bt b TR0 S IR Geg MR cBTeRR |
napht fylen %&g@vé;rﬁ@y@rﬁieﬁ?aaer@ %%HBrogrﬁgﬁcf‘Hf@prs%hs[rﬁ%hﬁoﬁ,%@aﬁtﬁ'il?,uﬁheﬁfﬁd

(3) a gro pref y a net group, and B conponent

IS an QrgAReEY Wito8 Rld eba0SABSRRY bibd Plodudt OF GaRDsiiFedinti-lakiisAtagepdst
one ki nd of phenyl group, naphthyl group or cycl ohexyl group and nore

pr ef er giphigh RIeny Isitasopart af daldlight-«hitting Gibdel kylot ghseprddioefeioall perical of
met hyl group), nore preferably an organohydrogenpol ysil oxane having (1) an
al kenyfimgrewsn i{ 2pvette tasidn ﬂslmeptesmcefofpzﬁdmgegr%d ide,naipthtthiys rgdwgpnom
cycl ohexyl group and nore preferably phenyl group and (3) a. O to C4 al kyl
group {lpmiianceneia lghieemitling diegs cadbe prevented. piragddiiony agimilar effect can

or ganohydr ogenpol ysi | oxape having (1) an al ken [ ou 2 henyl group
and (3§€ aaéilei’ggé"afak engesl '"Qprdi‘?‘l?r atfided Wék’hg’?e gg'g’l?%) ?anﬁ%gr S redin

pr ef er abl 1.n_t above-descr.i = p methyl. sl i

ther o exabarkan, GRS SPAEINGTRGR: o belTafks " RRENIBL S s bise SR B TRLA
et hyl [ ) . . 1 .t . §qS}V _ I I, .

can bee\g%rglﬂgp gra? @Zéré é% Iggﬁgﬁﬁﬁg?%%blg%ghpl esz?gg@? ﬁéetl %3%? gxs:a’l @%?tgﬁ?%f{l‘?o
range %ﬁfﬁ a% ?@(ﬂ%d&?%tﬁﬁié?was a sealfltf réBine haat A afivaeheCoMmmginingofa t he
above (1) to ) 1h the organopol ysi|l oxane of A conponent is in the range
wher e, fijflerfitaiPtideWMiing he redilevr indllammanice(ahid being exoellerttlie dnrebility.
group or the like of (2) 1s 0.1 to 60 nol, preferably 0.2 to 50 nol and
nore preferably 0.2 to 40 nol, and the O to C4 alkyl group of (3) is 0.1
to 60 nol, preferably 0.5 to 50 nol and nore preferably 1 to 40 nol.

In addition, in the case of the organahydrogenpol ysil oxane of B conponent,
when the nol e nunber of the hydrogen atom bonding to the silicon atomis 1
nol, the al kenyl group is O to 5 nol, preferably O to 3 nol, nore
preferably 0.1 to 3 nol and further preferably 0.5 to 3 nol, the phenyl
group or the like of the above (1) is 0.5 to 30 nol, preferably 0.5 to 20



- diode having a higher illum nance by using a sealing resin having a high
refractive index. The refractive index of a preferable sealing resinis
1.45 or nore and nore preferably 1.49 or nore. The upper limt is usually
about 1.6 or less. [0030] Next, one of the aspects of the silver
anti-tarnish agent of the present invention can include an aspect in which
it is used as a silver anti-tarnish resin conposition using a sealing resin
as a dModefar. Cagsying fustitee Invantionsi | ver anti-tarnish resin conposition will
be expl ai ned. In the present invention, by using, as a diluent, a

resi nl0@&H for covering or sealing said silver part (hereinafter referred

| ] in.f Sinplici . he. |
571 ver  parthg pEsasR purRngPhiR shatd e oY LRI F RARE o) PGB HoBoniiex
i otare ' o ot € € S
comod b B hoiBBndf 818 St tnRRrfich AR, THE brocitimfbriBhIiS uetul
conpl ¥, ag.fnish Ef:té VEvePpariedt LiprblBctPRFRNsilvEN ephitienldryt @seful dfor

sealing resin so that the above use concentration is given for use as a

usual SfReldrmeh’ &4 teflsttvecsinraiplatedr pathincanightemitingndiede. In theéSprebent

sealing resin can include the resins explained in the paragraph of the

seal i ngvémtiin tiske swchbadnabiovprevanb saidt dilven barnishde alot slpar ebltribis considaredg

resin containing an epoxy and/or silicone resin conponent (silicone resin)

i s prdhat alver.tamish és prevanted timdhalf theczigcoralt prethsr slosomMpleX HEABIE With 9Be

particularly exerted, a silicone resin is nore Fejera d,silicone
nishine:8

esi n physiqaliebsoes gorvaning et salees LCG ﬁ%vqrhgérﬁ%z@%'léghwpg?ﬁe
" eai n Sudnana Tk G hatcts BhoreuBar P eop o reRat S, pt o

sal t 1@ﬂ42@ the zinc conplex to the sealing resin, it is necessary that the
addi ti carried out to the extent that the properties of the sealing

resin are ROl SO coffindrt of NS BiHH AL GRILN ScRATRPNR bredBRtReAorhal d

zinc conmpound is mxed wth aresin, it Is desired not to reduce properties
such aaﬁpl b8t A28k tHhd/dreat zinedrhprse(hanginhitantalfasiefessd to rad baidseiaki ng
resin of' the light-emtting diode. For the addition amount of these to the
seal i ngbrhpGind imSoned Icagss)reahi mmassedbovdei ninchgalpandiprathie zinct cempliekuisnt
said zinc salt and/or zinc conplex of the present invention is 0.05 to 10
parts frgfavablynt, cpmpbendbikich. B5at sall Wit tan eyIame gitid eroRePPPwRNEIigLAGIdD. 1
to 2 parts by meiggt and Efrtjcularly preferablg ﬁEOUt 0.1to 1l gart b

wei ghtGornpewirl 8RI/RIG pRIFPIeXyIth@ngPrganiheompPUNd-ayil & FINGfloR 8 & HFi%’i%Fv‘

B L
seal |l T SR UP e Moo bRt S hdspr et ang o

Cases'cérﬂoﬁﬂh&@tﬂﬁﬁtﬂﬁ{odor haks BRSo besSatcdryAIHd, @3 a ebldgter tdiPor afgand.on of the

zi nc corpou O a sealing resin, there is also a use nethod ere it is
added to aTpeahbi-8650Hd icafbodmd hbid empodndoesn natlude! tfer .exadfBe] a
The silver anti-tarnish resin conposition of the present invention, _
accor difipokgionacidssirhyourxhhabimgna cedbon tatormanirober atidi toi ¥@s Haidt earbexyiige
that the effects of the present invention are not inpaired. For exanple, an
i nor gaacid ¢ormpeunddhaxing iantarasmgtemdnembee £t 2P nd0 Lrshinclude @es phenatican
antioxidant, a light stabilizer, cross-linkingﬂauxil

ol d- r earaxyicageiflt | Nmfeuﬁpce\ceﬁﬁaﬁvseﬁ CARSIIEIdRRH G 'E?“Cacﬁ&tr?g‘éé@‘gigﬁfﬁ” '&%a‘slri‘g Par y
t, | t and oth it be mxed. [

o apaon: SPRT s dees igads S0dF By SRutiied H6T add dhtng A caradffatgm

o T oRumbef PRa: to St tlad il oG8 el SURBRF bomHUhGaTb8 100N

titani %‘lgﬁfcﬁ{: %af\gtgxygiﬁ%ckd hﬁvlp%ra BRSSP BB huhsRstSomH do tdhe ArmbRg themenfis ut

it is ereto. ese nmay be used alone or in conbination of two
or mor éaﬂﬁioﬂg'lﬁ: éaerc%%powaeﬁ\aﬁhg%ecérb@hmhmdrhbéremsp@fa_ab@e@_to pheydanereused
in an anount accounting for 0.5% by weight to 95% by weight in the resin
conpospidferabiWbes &n18nar gansidefatidreof icompatidilityowithha nesimpode asfdition, it is
scattering, it is preferable to use one having a particle size of 200 nm or
nore and the content is preferably 0.5% by weight to 50% by weight. In the
ot her hand, when it is not used for the purpose of scattering, it is
preferable that one having a particle .sjze 200 nmor less - is used and
the content is 0.5% by weight to 30% by wei ght. [0034] The phosphor
has an action to formwhite light, for exanple, by absorbing sonme of blue
light emtted froma blue LED device and by emtting yellow light with a
converted wavel ength. The phosphor is beforehand dispersed in a curable



- 2,4-bi sRoctylthio)nethyll-o-cresol; bi sphenol ssuchas2, 2' -nethyl ene
bi s(4- et hyl - 6-t-butyl phenol), 2,2' -nethylene

bi s(4-et hyl -6-t-butyl phenol), 4,4" -thio bis(3-nethyl-6-t-butyl phenol),
4,4 -butylidene bis(3-nmethyl-6-t-butyl phenol), triethylene ]

gl ycolprbieshBly(sBcarbbuylid adid metipdund-tianing exagshempiom numnbsrof faoe] in some
1, 6- hexanedi ol - bi s[ 3- (3, 5-di -t -butyl-4-hydroxyphenyl ) ProPi onate], N, N,
- hexargeisky! efaid carboxylic acid compound is usually preferably an aliphatic “carboxylic

bi s(3, 5-di-t-butyl-4-hydroxy-hydroci pnanmam de), 2, 2-t hi 9- di et hyl en
bi s[ 3-gcd].5- The @b@u@-@psqnmawwpyﬁgam%ﬁiu@g]n,g a carbon atory naMper of 3

,b-di-t-b | - 4- hyd | ph - di - - hi : .
it mettny20 i AV CHATL Pt CXOH oD & PR BHE T SRR SBeRybaeeid 1 o,
4, 8, .
10 o 1RGPS T ERLOLP P 2L MO PR B 8,085, TR TSN
{ . a0n-= iaht- i
T o A 5 sl P A RRaLC EBpRAR AR SRUE B straight-chain or branchad.

1, 3, 5 £ kit Qs e a g R b |
tetrakﬁ%@ﬁépﬁ%lgyﬁg@@f%tgﬁt?gla'ir_pﬁ?fht:_bgﬁt%dﬁyf’:zl)t igprbleral) benzene

- hydr oxy pharytefirapleoiiné ehlef bageboxyli] &id'contpamg4can inghidexy zBic salt of the
-t-butyl phenyl ) butyricacid] gl ycol ester, tris-(3,5-di-t-butyl 4 .
hy dr oxatimmezgéscribeacyamorgie acit, Gorapound, 3Morg'spegificallys Ut y¢ Paeferably a zinc
- hydr oxybenzyl) - S4ri azi ne- 2, 4, 6- (1H, 3H, SH) tri oneand t ocophepql , ar

exenpl $dli efl.ar aligaticasadwxytic HAVEYDL Rt KRN Ao t Pg% Hlaﬁﬁ; more

di | 1-3,3" -thiodi i on; _di istyl-3 3" -thiaodi ' t
di st eciplerably a s gell BF SpIURRALC SHPOUL GCkL hay OB B Rl Rufer o

ifi f t h h - anti 0Xi . i:
D y? MR eE o PR 0P SRR KRB BEREBRUbGR eabncs
h hi t tri ) ph hite, diisod I t thritol
Phospred nbieEy BPHAAREE YL V1 bhenyl s phosph e, cyel | ¢ neopent anet et  ay!
bi s(oc@@ﬂgj:yl ) phosphite, cyclic neopentanetetrayl

-di

bi s( 2, -t - butyl phenyl ) phosphite, cyclic neopentanetetrayl

bi s(2, 4- di ThebiysafofsshilrateraliphaitiesEhbbedicddid badng-eocanpbneatomtmymber { 2
(oct adecyl oxycar bonyl ) et hyl | phenyl ] hydr ogenphosphi t e; ) _
oxaphosphaphenaot kaanapecifiesyichmdude zinc 2-ethylhexylate (zinc octylate), zinc

9, 10-di hydr o- 9- oxa- 10- phosphaphenant hr ene- 10- oxi de, 10%3, 5-di-t-hutyl 4
hydr oxybedesanoate,1gingi laypeate. v dicinnlpates FHA ARSI EINE- Yadecyenpieqiinc

1 Cheshang e S50 oLl EaORPRATRCH S 01868 i ystbehe

Par L1 candring e et BSsdie AraGERtpn iR ol PeBRIBR T R AR,

prefer Srbelfgrably, it is zinc 2-ethylhexylate (zinc octylate), zinc undecylenate, zinc naphthenate
or zinc stearate, further preferably zinc 2-ethylhexylate or zinc stearate and most
preferably zinc 2-ethylhexylate.

The alicyclic carboxylic acid zinc salt can include an alicyclic carboxylic acid zinc
salt having a carbon atom number of 5 to 9, and it includes, for example, a zinc salt of
an alicyclic carboxylic acid having a cyclopentane and/or cyclohexane skeleton such as
cyclopentane carboxylic acid or cyclohexane carboxylic acid, and it can specifically
include zinc naphthenate.

In the present invention, one of the most preferable zing salts is zinc

2-ethylhexylate.



[0038] As the light stabilizer, a hindered am ne-based |ight stabilizer,
particularly HALS or the like is suitable.HALS is not particularly limted
but typical pol ycondensat esof di butyl am nel, 3,5-tri azi ne
bis(2,2,6, 64etranet hyl 4 piperidyl-1, 6-hexanet hyl enedi am ne
N (2, 20814- t et r anet hyl- 4- pi peri dyl ) butylam ne, one includes NN - with
di nmet hyl , .
succi nat e-Tihg phaseiras wsteringludes ennalkyl este, gialied esirnany tiaby egiaieand
I d tes, .
bol y| {1a ARows athectlkeAPHR IBElkgPS arshdo £20 8| 9Te0PRYCH, 98 & EIY| 975, 6.
t t hyl 4 pi :
o | dyl3} IRORGIRGIRHP N1 B} o3 - PIVINgIY] 721% 35 SSHY! YTRHRy 28 fodec!
bis(1,2,2, 6,6~ ' ' j ' l;
th3§ 5 @BH%@;?T&;?%?%&VF&M;) 3 Bt Bl ana ¥ Sdth drodipEid i ligphetelatdy a C6

] butyl ' { DRAKYIHEkYISbaE a8 Giquid and it |
yl] u&é%%mgﬁ@a@éﬁégﬁgﬁhéﬁ, Eﬁ%&fﬁyéf theoRanyIBekyIsbapas tiquid and it is

bis(1, pi peri ) sebacat e,

bi s ( 1-rR6le/preferableintedhsidiratiom bhworkabplitper i dyl ) sebacat e,

2-(3,5-di-t-butyl - 4- hydr oxybenzy1l) - 2- n- but Yl mal oni caci d o

bi s(1, 2, 2, Bhé-caetmsraneiomypiouhdpinptita pyelsent amderition isi & earionll rgiowp-cpptaiingy be
used al one or 2 or nore kinds thereof may be used in conmbjnation. [0039]
The r esimpaothdefmingn aofcompepr it nzinenvdihes dhan sagpebphale sarkpnvi r"f‘ﬁ"a

m xi ng the conponents. The resin conposition of rH;e pres n(i igventi on, can
be easiampor: PANGTA therakpvsr&RRFEDEM ZiNGe SellnedNfh FR8r MU I FFENRIS-y

known. For exanple_ ipn the case of, an addifion,r .90 e, 5l LI

Fesi nacatyipee @Res | el CREPIST 16 SRR pracdtRoRCaRhar biRc2 Sindddine
reacti,on catlal t, A conponent containing an organopol ysil oxane havi ng an
unsat LH‘QA'P%E e bond group (al kenyl group), and B conponent contai ni ng
an organonyiAISRRAHE! LAKRR %A tofithlexed indluds o bShzédtehaiionp-tarthulyiogen

atom said zinc conmpound is m xed together, or said zinc conpound is

bef or efighatd XAfc iphefblsafibnate, Bd(INf= sidiaroatepinnedistiyt, ziac dyBnidenpincent
before said A conponent and said B conponent are unifornly m xed, and then
t he rasathatd, dnari(d) e didodeeqrpidtedzine rhithalaget zist loagboralef ate Jluroraied zing
heat curing to seal. On the other hand, in the case of at
condenseattiasnylatg e8-byHiayaeinolise rzing tcarepleysedlh| 2ing rpninopaelats(fRy axample

conponent havi ng an or ganopol ysi | oxane an ondensati.on accel erator (for
ey @Yciop GG Ehalatel COBRIBCS. #B IR 3o IBETTdeRs: 4R BOTDREBIHRan
cont ai ni ng an organopol ysi | oxane having a silanol group and/or an al koxy
group,th§a{|%8-zi nc conpound is m xed together, or said zinc conpound is
bef or ehand_ i 1N ej 0 f LAY i i Yrrfeent
bef ore sai Emﬁéégfq?o%ojh%&g'ﬁldds é%'ﬁ)gggi%gn%%hgﬁﬁld;?ggﬂﬁ?g? @éﬁirﬂg&@and t hen
the r | ' if ' Seti-tarnlshestisdi ohasiwef.ol | owed by
heat g@ﬂbtﬁérﬂ?g%@ .eqflg%%g{g}bbﬁ%ﬁ Iglr?etrl?l?fseal ing resin conposition of the
present i npestbiaile 2te8althand/es izthd Sormprexabaetr idelidiei deihcssdll afoare aliplsativ,
sai d zinc conmpound concentration neans a concentration based on the resin
conpongdrbokylieatidtraivirnaeatbart atohe naties ol Sdordgih mezinc sall oBagygsenherie pcid
In addition, as one of the enbodinments of the sealing resin conpositi on of
t he pré6dotC2Mhalm estercam zinclagmplan viipa carbenyliseaPouRg. + HheeZing campiex
conponent, B conponent and said z'élnc_corrgoug% (%\re not m xed until used and
they awiha easboprEampaind is RIsteraBlyZine ALCY B8P Pesi n conposition of the
present invention; or an aspect in which said zinc conpound is mxed in
ei t herl08Sboth of A conponent or B conponent, and said A and B conponents
are a set with m_ x| j i eald r @§idn i
conpositi om"Sf 8@‘?% sﬁhg%n%}?rﬁygrﬁ'? ?%#n&élsﬁege%gﬁ\?lrﬁif)@oﬁg ypgg i §§itdo eggCttIJ\fseed
inthe LOG LRSI O i thix@ireObi t b cHVPBhEAN ad@nabeilwsrtciiased
from T%é@@bg%\?vt goﬁ?‘rﬁr?g %?ﬁcﬁc]h@ﬂgoﬁgoﬁ? P%fﬁ‘:&gighi n-r\lgtgsu \
example, with a solvent, a resin or the like), as long as a zinc salt and/or a zinc complex

is the effective component. Usually in terms of convenience in use, it is used as a



Chem cal Co., Ltd., Mnentive Perfornmance Materials Inc., Celest, Inc., and
the Iike. In the case of an epoxy resin, it is possible that, in
m Xi ng A agent containing an epoxy resin containing an epoxy group, an acid
anhydri de conpound as an epoxy-curing agent and/or an am ne conpound and/or
a phengmpeitaucdntamidgi aid exftective yconipenanitanthe difuentcuin te gaseldreaidr
said zinc conpound is m xed together; or said zinc conpound is beforehand
ni xed silwerantidarnish Bgent oonteixing Aasbeiisiinthepifestive ePBBRPBMNFRINISEIGHEN s d
A component and said B conponent are uniforniégnixed, and,_ then t
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further m’xe ey nay be sufficie y"mxed to be uniform according to
necessiLiynt, BHsed oh PH@PEHELY wéight 8hthendR@ndi sperser, an extruder, a _
kneader, “a roll and the Iiké. Tarnish of a silver part can be prevented in
t hat: whenag hiee EBsVEideRgribes idilusotyaayidrganici oNeérguirdesinycarabe yised asulong
potting, a casting, an inpregnation into substrate, or a casting of the
resi n apitposapable éfrtayvedngd gijvercuriased Baid ieging plefaedly agurableviein nhe
resulting resin conposition is solid, after neltin by carrying out a -
cast i ripeiase of waing foba ligbt-amignasiinge or 2 ke ndF dhe GuraklR TN, POV FRER

foll db ' by heating, i . b d. T
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curinggéﬁé tion. Specifically, curing is initially carried out between 80
and 1 , and then curing is carried out between 100C and 200C. Wth regard
to the curifg siivagantiltmise HRMRIINRe Srebahs Replieh &lambbyerith difech rdeps
and nore preferably at 2 to steps. [0042] Preferable aspects of the

si | Vereﬁéﬁtivetyalb*lb&htiﬂ entinefsaitendioraetinc complex om a- silvex shifaoed The silver
hereinbefore will be listed below. (I) A silver anti-tarnish agent

cont ai gapaplatof lokbdsiningi antataraishi efectavith die silyemanittarpiséxagentof Befresent
conponent. (I1) The silver anti-tarnish agent according to the

above- idwsnliom&ay b a e silver oremayrke gasitvervlated;qic-aday forn agong gsills ¢

carboxylic_ acid havingyﬁ%ﬁerb n atom nunber of 6 to 20 or a zinc phosphoric
aci d cBlves igetesiogted byt ,”ré’?ﬁi”?ﬂt@"zi nc conplex is a zinc conplex with a
car bonyl cqnpound. | L1), Th i.l e i- i ent:acLordi ;
above- desc irﬁge%re?q;r@f)ge \%ﬁ%r%izﬁnf ﬁgﬁz%%cggégn%fﬁégé %n?%gaé‘%gt?b%ﬁyﬁbf:?n%%g% is

zi nc a%g@%éeacgﬁdﬂ%ﬁl&)e it is k%ﬁer%ﬁ]@ Vt\ﬁéﬂ Y44 zﬁ;ﬁe kalt 8h8io? iRISHpRXCHhSts Mg alfint he

above- Ti'b of ereirn zinc salt of an aliphatic

car boxy it§ AChE fay tdGRef ahbodlivat GtirRieabeln ahisbrégardOin shatcaseasherentheki nd
selecteg romthe group consisting of zinc 2-ethyl hexylate, zinc
neodecafeaihe carthpenéritomsoursd ofthe piesehbmiventian e disselvedtie,a goinent before
undecyl enate and zi nc naphthenate, and the zinc phosphoric acid C6 to C20
al kyl ~asé#,eonlysthei effegiivespbrmpboentc prists aftay dngRanandsnethis casg, itrie daubliel
anti-tarni sh agent according to any one of the above-descri bed

(I1).to.
(1V), whetherihe efegtive component isswehpiaa ifitm siatso Ryt incthechigsgals H@z'féct"gdP bon
t mber of 6 to 20 is zinc 2-ethyl late. (V1) The sil
:n?rl?éﬂﬁggﬁﬁﬁbﬁﬁﬁgEEQW%EP%égﬁﬁaéﬁ?‘éﬁggﬁ¥sﬁﬁﬁagﬁéee?desgrfbeéezII) to (V),
conplex ©s M afaneRed HE b o 3 OT R iobf o RCings he Ry Rudch®ean |
parts B éz‘ggg%vﬂh 4 DIl Shiror E%\\;Ha cOiBIEH by eali ithé AficburdiRivith a

accord e above-déscri be rein the content of the zinc salt
or the_zi i HnidforMndvebiplexof the diluent is a ratio
of 0.Ogéé$gJ%%ggéﬁﬁagﬁﬁag?gﬂ?agg?SIII) The si?@tr anti-tarni sh agent
according ta pRfebryaspeacsi thedsilvér Jantirtatibh Jagenh af ehe préserdiihventton saran
organic solvent. (I1X) The silver anti-tarnish agent according to the
above-described (VII1), wherein the organic solvent is a ketone solvent.

(X) The silver anti-tarnish agent according to the above-described (VIII)
or (IX), wherein the content of the zijgc salt or the zinc conplex based on
100 parts by weight of the organic solvent is a ratio of 0.005 to 0.5 parts
by weight. [0043] (XIl) The silver anti-tarnish agent according to the
above-described (VI) or (VIl), wherein the diluent is a thernosetting
resin. (XIll) The silver anti-tarnish agent according to the



(XI'V), wherein the thernosetting resin becones a cured product having a
range of 30 to 70 as neasured by Duroneter Type D of JIS K 7215 after
curing. (XVl) The silver anti-tarnish agent according to any one of the
above-described (XI1) to (XV), wherein the thernosetting resin is an,

addi t iimsiude aotaspect ipehishl dithenor beth nf a(Zing $3lt Tha zine gamplax 3s pachiesivaigent
according to the above-described (XVl wherein said silicone resin is a

st Sl cbnd a4y b R e
g[) g\tjg;fzgf)(}:ﬂ:fil g Ophio ]sjilol pafts a?ﬁé:"‘;’ff'ﬁlf"re’ni %fﬁ?"?éggl_t Badpgc])? iﬂ‘gg)_a?[&:%%ewé'g t,“more
or gam?ﬁ%ﬁs%l?ly gﬁgégy? ;3) Q%'%:%E’H e‘?ﬁ?'?hgﬁ‘aa?ﬁﬁﬁ?éhhééﬁ'%’?%g g?ld;;‘igpygirﬁag{x gﬁ é&? ght,
corrpog)%}r%tgpr?glam@gﬁgsg&lﬁéigﬁoﬁhge&%bgﬂr oup at a ratio that the hydrogen

atom I €on atom o conponent is 0.5 to 4 nol, based on 1

mol of t he\:@rhffr[‘ﬁ{ R Qﬂ&léleaﬁéﬁiweot, drSE fiirfhies Prefatabile GispAcrosmPmRNidd ant he
e only

case wher conponent has an al kenyl group; or based on 1 nol of the
al kemﬁsg%?ﬂﬁmﬁ%ﬂmw diigeithe & |drganicascventodisoleingpsaid niffentide Bonuuremtnt

in the case where both A conponent and B conponent have an al kenyl group.

[ 0044]and (4iX) siviee antitemisintagdmr is sh ayeposition owdialy is oliqid at ordinary
above-described (XVI1) or (XVII1), wherein the above silicone resin has, as
an or dampegators ot heraspest in wehieh Keedilughbis 2i fesim éaGsogdaRE PoI JREeSSH¥Rn8N of A
conponent and the organphyd_r oqe_npol ysi | oxane of f; onmponent, both at | east
one grasgpniscsciverdprithedikerdissplving 2 sasinsand,gaigre C&H%rﬁﬂm% may hyl

(00 " smiainegl andaed siver Sh- BB auetre 6ovs G difn R

wherein the.organo, orqu s ve-descri bed al kenyl group is a
phenylcoé'?%cfi?dt’ Wh!fhﬁéﬁ'ﬂgfd %ﬁ%@bﬂér%hg@?{%\?er anti-tarnish agent according
to ami glil? of the above-described (XVIl) to (XX), wherein the

above-8 clri bed al kenyl group is a vinyl group. (XXlI1) The silver

anti-tarni Sﬂeéﬂﬁéﬁt AGEOKE RGvEP anivtafilsh Cdgdriteofaliny pressntr inbedti¢n )canobe
(XXI), whichis for alight-emtting diode. (XXIIl) Use of a zinc salt or

a zZi nHA8Yloek at dolavlf act ure the silver anti-tarnish agent according to
any one of the above-described (1) to (XXI). (XXIV) The use of a zinc salt
or a zi nc Toalplsext aandvalicagiad ouhdn dbat saiseginci sl andsan FiNC qafeplex|agean
anti-tarnish agent is for a Ii‘g’ht-en‘i,tti ng di Odf' &)()(Vér A sLI.ver Co

ant i - teffettive perpenentusr die silver santikgrnisht jagest ot ihe geiesent dBYeNiod % any
one of the above-describe ) t [1,) i l.i.ed f. i I to
f or m BeOEIING JOrRGGRSE R ‘iﬂ'ﬁéﬂ) p'é??ﬁ >O(§’ glﬁsp?vg?iﬁ)&v '91 ﬁc&'@gﬁﬁgg{%ﬁ{%ﬁ&? l'I:l'!fI/tv%gl%by
drying qr _qguring, _( . -ght - em: it i i i ; i film
o cursvedald Gve AcSaHarhalif 3 Skble Sekeft kBHERRCRIGRiEn ! fon

above- rd hed (: : P .gj T i | &hign
i ode B At e B o e e p e e o ar fed

or cur gadtiveM:@hpbhenbe ivee siti-aesishi Ay@it, arthie silveri sbrfageranoimcilde a
silver surface is sealed with a sealing resin. (XXVIII) Alight-emtting

di ode, siyiechisitvee piated erarsastivertuging parghtf-ahips b ngridus dwlded artickes, lapd
sealed with the silver anti-tarnish agent according to any one of the
above- thesliw. bes aixlappiyting (ethpd, apxxeethotassne pEebignt as deithas it egjerever
according to any one of the above-described >i|@| ) to, - EX)%{I l)] vvherfi n the
r ef r acan vdengeRilvsr suRtaceur dcast bgiide. A% @xarppie. pHERSSIN YHE" AlPIFaken,
cured is 1.45 to 1.6. | es [ 0Q45]. Hereinafter, th n
i nvent $QHING PI dﬂéovﬁ'ﬁ?@%@% Pr éé‘? ﬁg’fee'ﬁp?‘?ﬂ?{%ec(muf'w9%@@{@?1(;@3%@%& %rst’he
Exanpl es and. Te l. but t i i IS bl ;
those. e, i Eapd G WG ap erkdsS HoRRECtar SYOIN AT R irnBsEdiha,
not ed Rgél%nt'liquid containing said silver anti-tarnish agent, or a method in which a silver
surface is sealed or such with a resin composition containing a zinc salt and/or a zinc

complex, or the like. In this regard, the silver anti-tarnish agent of the present
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Exanples 1 to 3 Silver anti-tarnish agents in the case of coating on a
silver surface are specifically shown as Exanples Ito 3. Preparation of
silver anti-tarnish agent sol ution: As an effective conmponent of the
silver anti-tarnish agent, Zinc 2-ethyl hexylate (manufactured by Hope

Cheni davertion caf De applitltd angrsilveCowbich mayshe poye wilverdiass sllerxgontginibat one
to give a concentration shown in Table 1 and each silver anti-tarnish agent
of t hesilpegserbeilikeenti on was prepared. [0046] Table 1 Silver anti-tarnish
agent Cctope 18% zi ncAcet oneConcentration % Exanple 10.01 g100 g0.01%
Exanpl[80%8] 05 g100 g0. 05% Exanpl e 30.1 g100 g0. 1% - [0047]

M"ISEI f"é%ﬁ[ﬁﬁ&ffﬁ{f%ﬁékﬁﬁtﬁ%\g BRI 8 SBheI NG AL TER S W rs B, 2

o vl SRR Toion b el RS et G Wi 8 et ERudaiil olent of thp MRbGE [ 2

SMD) , égg%%tforp fgaﬂ MQQ@%QH garggnfch&)l@éﬁte%hﬁv\ﬁa@,wﬁﬁﬁeiﬂtis arefHhblyOAn rg@hidt | on
e ed dr

from was ~a pw se, and the resulting light-emtting di ode

packagg s disddving shiderReti® cB8Rfpohent.l Tirsibrganiowoivcnt incledes SVrozpie
light-emtting diode having a dried filmof the silver anti-tarnish agent

of .t hesgy@seRhichnysnbieofsillyt iseds i fov exapipi edicobolsasush Fs mathashh ethanol
light-emtting diode, an addition reaction-type phenylnethyl silicone resin
( har dners isapromarsly lestobgs Buch mst aretoypamethu ethyl ketaney: meiby! isgbupyblietedre and
subsequently, said resin was cured by heating at 150C for 1 Egcl)]ur bo
manuf aandir eyclopenfianoeed t bydrgcaibome stvgrta GUCA 3t OlgNGIg WIEEn HRXERR
dried filmof said silver anti-tarnish a eBt. S ml%&ﬁl% ul?’i ng. SOl‘!F%iO s of
Exanpl @/coharanexaapf e eyclapegiane ni halPagndteddeYHeraton PAVE)S aitshc A ed.
In this regard, the.above:-described eny| | siidd 110U f.Qr
seal i nwlﬂ@gnﬁ‘géﬁeoﬂfﬁi\?‘?{eﬁtwem%Hl?%raffﬁﬂ%r%'é’rg%w gsﬁelrt%dg@gﬂﬁiegﬁ%ét%rsl ?gﬂ? s at
a wel grrﬁtetﬁy? téc%tgtfe dnd ‘ethyl acetate, ethers such as diethyl ether and tetrahydrofuran,
amides such as N,N-dimethylformamide, and the like, and these solvents may be used
in combination of two or more kinds. In terms of solubility, easy treatment,
environmental problems and the like, a ketone solvent is generally preferable. In
addition, as a diluent, a silicone resin which is liquid and cured by addition reaction is
also preferable.

[0019]

The use concentration of the zinc salt and/or the zinc complex in a solvent can be
appropriately set. Usually, the concentration based on the total amount of the solvent
may be 0.005% by weight or more, preferably 0.005% by weight to 1% by weight,
further preferably 0.005 to 0.5% by weight, and most preferably 0.01% by weight to
0.5% by weight.

In the case of treating with too low concentration, much anti-tarnish effect on
silver over a long period of time cannot be expected. On the other hand, in the case of
treating with too high concentration, contact with a sulfur-based gas leads to easy
coloring, resulting in adverse effects. The treatment temperature can be appropriately

determined. For example, application to a silver surface is carried out at ordinary
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A liquid: Organopol ysil oxane containing a catalytic amount (0.1% or |ess)
of a platinum catal yst and having a phenyl group: a nethyl group: a vinyl
group of 10:12:1 in nole conversion, as an organo group. B liquid:

Or ganohydr ogenpol ysi | oxane having a phenyl group, a nmethyl group and a

vi nyl temperataes, smdothgnrascgrding to weeessityn dryiba s iesipzauriggoran be calfiatbgdn
atomin the pheg{yl grour): the nethyl group: the, vinyl roua: tr}e I{%&?/d@OSi |yl
group Spesifically, Forn example, indiecasmobysing fn 9regnis| solvent as\g dilueqitheg fyer o

A R i o 6B 0 S AT i
S P B B by LB el S BB PRI RG, B S o
aq“eog@oﬁg‘%e}h\%ée%éfbﬂa%lg ?bgl% 'Ti&ﬂzﬁeér%rr'l&%@ bﬁir&é%rgl?ﬁ]t%ﬁbé?étdw 6 REEIBwW,

sul fi ol ety. The results ar own in Table 2 with
the c hhhRD [ rhaih@l Shé inafhterieeer. likdlP48] odooulihua ilatri on
test)q@ﬁjgjgéﬁ fﬁ?lpégttsrgﬁﬁ?ggtgw Il be specifically ment?oned herei nafter.

A gl agpobesd | o dtanaplecin tis easoRg Feadngivitrethevstver2antitarofshaagerd (eesis
amoni um sul fide sol ution (25% aqueous sol ution) was placed on the bottom
of a Zomposiionyighepsesadlimd:ntion contginjingadolvent SND a ygain Risghdiluartifer ag

di ode obtai ned above was set in the space of said seal ed container and |eft

under light-etitinghdiodeosr thembike.uih drving Beingaliciiie itaiteprssidlm thak thg eeeric
ammoni um sul fi de sol ution at rgé)m, tenperature. T e%ﬁgree of z&l}}/er g‘%rni sh
on t h&solanidemaining @sploam givesaAefaienl NtHNNG SYdRaRIBO &S Nop U iy OWFEy y

h ., S t ai . g | ed. i j val £, 2

Sul 11 derebiitiio ey teaepratse i to migtodh b Bitel el HaRrtd 4B pRidafelof i on

o L L e A PRGBS ) SEpps g e,

was oqﬁﬁfﬁ[aygtg gnitially (before exposure), and 1 hour, 6 hours and 10 hours
after Teavi n8, "using a 40-tinmes stereoscopic mcroscope. |llum nance test
(obser gbgg] light quantity): In the above-described appearance observation,
l'i ght quantity was converted into a current by applying 20 mMA in Si

phot odi ode [ iagilvesl giredtiitois leftpiartheusir dandgoh amyaifactuting priogess, dharatirtagewas
observed at the current strength. The illum nance retention rati o shows
changassiually ibgicomesatiarikeped esamvhan there fie aj sipp iduringt thgdnanwigstiringxpiveees 4
to 12 and Conparative Examples 1, 2 Jn the same manner, as {n Exanpl e
1, eadhers OpeHrsaperessivn,t kegging: s & (RRQSHORY SHEhn?t & dgsicgatps. WHOWEVRE
conposi tion sho in_ Table, 2 s prepared, an ing i 40t mnner
as in ‘@%ﬁ‘r&?% Sfiqgﬁequﬁmoi%q ﬁ%gd?%‘g%?@&%eﬁh% t%&g ésre%f'\{érﬁdg?rgg?énﬁa%m t he
dried fil [ ' -t LS hill ON,
in ¢ ndngnehanfapiyt #Gep trepReal Bt A8 ROLLAC bEkept I AT N
the r ' i Eridd L tinid)absMiting ih BnedRRS foi on
of thgagﬁig@g{\a?ﬁ?%ﬁ?é;?g%éeéﬁ?grfﬂhg@gt results of Corrgar ative Exanpl es
1 and grphliniah 8 thé enaridfauriagtorotessi Froragemplof silvee-tamistedoes mokoteum
are also shown in Table 2. In this regard, the addition

r eact i @natlighe-epiitting diedéd withsthiei silveesudacer covered withthedsibies apti-tamisis agent
measured by Duroneter type D after curing) used for sealing in Exanples 7
to 12 efatheobtasemtdnysntiangiaugn Huring tha- maBeiachEnaAPERESS Pefqie $&aling and

wei ght ratio of 1:20. A liqujd: Organopol ysil oxane containing a platinum
cat al yexen withoetdeaning i afssKCaI: 1% or | ess) and having a phenyl group: a
met hyl %rghup: a vinyl group of 0.4:1:1 in nole conversion, as an organo
group.[0 2| qui d: Organohydr ogenpol ysi | oxane havi ng a phenyl group, a nethyl

group and Loyl g I e - i he
e L A Rt
hydr osg loyl hY deveting: difvbr i i it 2A8!tRed bylO
hgur o I!él'%(eerrﬂigw rdlfdgef‘lb%]do'ife?ma dilvkr At RaR] seresasii-tamidr0agah eR by
adding dropwise, infusing and/or coating a sealing resin in order to physically protect

the light-emitting diode, followed by curing the sealing resin.
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Said sealing resin which can be used is not particularly limited as long as it is a
resin which can be used for the sealing part of a light-emitting diode. For example, it
can include a thermoplastic resin, a thefmosetting resin and the like. Specifically, the
following resins can be exempilified.

[0022] |
For example, the sealing resin can include a silicone resin, an epoxy-based
resin, polyethylene, polypropylene, polybutylene and their copolymers, a
polyolefin-based resin such as cyclopolyolefin, an alkyd-based resin, a
guanamine-based resin, a phenol-based resin, a fluorine plastic-based resin such as
tetrafluoroethylene (PTFE) and fluorinated ethylene polypropylene copolymer (FEP), a
~ polyacrylonitrile-based resin, a polystyrene-based resin, a polyacetal-based resin, a
polyamide-based resin such as nylons 6, 11, 12, 46, 66, 610, 612 and their copolymers,
a (meth)acrylic acid ester-based resin such as polymethyl acrylate, polymethyl
methacrylate and ethylene-ethyl acrylate copolymers, a polyimide-based resin such as
thermoplastic polyimide and polyetherimide, a polyetheretherketone-based resin, a
polyethylene oxide-based resin, a polyester-based resin such as polyethylene
terephthalate (PET), polybutylene terephthalate (PBT) and their copolymers, a polyvinyl
acetate-based resin, a polyvinyl alcohol-based resin, a polyvinyl ether-based resin, a
polyphenylene ether-based resin, a polyphenylene oxide-based resin, a
polymethylpentene-based resin, a polyurethane-based resin, a melamine-based resin, a
uréa-based resin, a polycarbonate-based resin, a furan-based resin, a silicon-based
‘resin, an ionomer-based resin, a polyisocyanate-based resin, polyterpene-based resin,
and their copolymers, and the like.
[0023]

Among these, a silicone resin, an epoxy-based resin, a cyclopolyolefin-based
resin, a polyacrylonitrile-based resin, a polystyrene-based resin, a polyamide-based
resin, a (meth)acrylic acid ester-based resin, a polyetheretherketone-based resin, a
polyester-based resin, a polycarbonate-based resin, and their copolymers are

preferable, and they may be a resin modified to impart certain properties. In addition,
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these resins can be used alone or as a blend of two or more kinds thereof.

Particularly in order to impart solder reflow resistance to a light-emitting diode, it is
preferable to use at least a thermosetting resin in the sealing resin.
[0024]

The thermosetting resin is preferably one containing an epoxy resin and/or
silicone resin component. Particularly, the epoxy resin is preferably a cyclohexyl-type
epoxy resin excellent in light fastness. The silicone resin can be selected from ones
exhibiting rubber elasticity after curing and hard resin types. In addition, it can be
selected among silicone resins of addition polymerization-type by addition reaction of a
hydrosilyl group (Si-H)} with a unsaturated double bond and of condensation
polymerization-type by condensation reaction of a silanol group, an alkoxy group or the
like. Particularly among them, it is preferably a silicone resin of addition
polymerization-type not involving gas generation during the reaction.

[0025]

As the silicone resin, any silicone resin can be used as long as it is used for
sealing a light-emitting diode. It can be selected from a dimethyl silicone resin mainly
having a methyl group in the main skeleton and a phenylmethyl silicone resin mainly
having a phenyl group in the main skeleton. The silicone resin of addition
polymerization-type is preferably a silicone resin disclosed in, for example, Japanese
Patent Laid-Open No. 2004-186168, Japanese Patent Laid-Open No. 2007-63538, and
the like. Particularly preferable is a phenylmethyl silicone resin of addition
polymerization-type.

The silicone resin of addition polymerization-type is a silicone resin containing an
organopolysiloxane having an alkenyl group (preferably, a C2 or C3 alkenyl group, and
more preferably a vinyl group). More in detail, it is a silicone resin containing an
organopolysiloxane (A component) having at least two alkenyl groups (preferably a C2
or C3 alkenyl group, and more specifically a vinyl or allyl group) which bond to the
silicon atom and containing an organohydrogenpolysiloxane (B component) having at

least two hydrogen atoms which addition-polymerize with the alkenyl group and bond to
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the silicon atom. Said silicone resin, usually, further contains an addition reaction

catalyst and may further contain an arbitrary additive.

[0026]

The organo group other than the above-described alkenyl group in the
above-described A or B component includes an aromatic group such as a phenyl group
or a naphthyl group, a C1 to C6 saturated aliphatic group, and the like. Said C1 to C6
saturated aliphatic group can include a C1 to C4 alkyl group such as a methyl group, an
ethyl group, a propyl group and a butyl group, a cyclic aliphatic group such as a
cyclohexy! group, and the like. In the present invention, said organo group is
preferably a silicone resin containing an organopolysiloxane having both (1) a C1 to C4
alkyl group (more preferably a methyl group) and (2) at least one group selected from
the group consisting of a phenyl group, a naphthyl group and a cyclohexyl group, and
more preferably a silicone resin containing an organopolysiloxane having a phenyl
group and a methyl group.

In addition, as an arbitrary additive, an organopolysiloxane containing a functional
group such as an epoxy group (for example a glycidyl group, an epoxycyclohexyl group
or the like) may be contained. The above-described alkenyl group may be contained
in only A component or in both A component and B component. In the present
invention, it is preferable that the alkeny! group is contained in the both. A preferable
silicone resin is a silicone resin where A component is an organopolysiloxane having,
as an organo group, (1) an alkenyl group, (2) at least one kind of phenyl group,
naphthyl group or cyclohexy! group and more preferably phenyl group, and (3) a C1 to
C4 alkyl group and preferably a methyl group, and B component is an
organchydrogenpolysiloxane having, as an organo group, (1) at least one kind of
phenyl group, naphthyl group or cyclohexy! group and more preferably phenyl group
and (2) a C1 to C4 alkyl group (preferably, a methyl group), more preferably an
organohydrogenpolysiloxane having (1) an alkenyl group, (2) at least one kind of pheny!
group, naphthyl group or cyclohexyl group and more preferably phenyl group and (3} a
C1 to C4 alkyl group (preferably a methyl group), and further preferably an
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organohydrogenpolysiloxane having (1) an alkenyl group, (2) a phenyl group and (3) a
C1 to C4 alkyl group (preferably a methyl group). More preferably, in the
above-described, it is a phenylmethyl silicone resin where the alkenyl group is a vinyl
group and the C1 to C4 alkyl group is a methyl group.
[0027]

The ratio of the above-described organo group can be arbitrarily selected.
Preferable examples of the approximate ratio range are as described below.

The mole ratio of each component of the above (1) to (3) in the
organopolysiloxane of A component is in the range where, for example, when the
alkenyl group of (1) is 1 mol, the phenyl group or the like of (2) is 0.1 to 60 mol,
preferably 0.2 to 50 mol and more preferably 0.2 to 40 mol, and the C1 to C4 alkyl
group of (3) is 0.1 to 60 mol, preferably 0.5 to 50 mol and more preferably 1 to 40 mol.

In addition, in the case of the organchydrogenpolysiloxane of B component, when
the mole number of the hydrogen atom bonding to the silicon atom is 1 mol, the alkenyl
group is 0 to 5 mol, preferably 0 to 3 mol, more preferably 0.1 to 3 mol and further
preferably 0.5 to 3 mol, the phenyl group or the like of the above (1) is 0.5 to 30 mol,
preferably 0.5 to 20 mol, more preferably 1 to 20 mol and further preferably 1 to 10 moi,
and the C1 to C4 alkyl group of the above (2) is 0.5 to 30 mol, preferably 0.5 to 20 mol,
more preferably 1 to 20 mol and further preferably 1 to 10 mol.

The above-described addition reaction-type silicone resin is described in the
above-described published applications and the like, and a generally known one can be
used. Also, a commercial product can be purchased.

[0028]

For the ratio of the organopolysiloxane (A component) having an alkenyl group
and the organchydrogenpolysiloxane (B component), usually based on 1 mol of the
alkenyl group bonding to the silicon atom of A component (based on 1 mol of the
alkenyl group bonding to the silicon atoms of A component and B component, in the
case of containing an alkenyl group in B component, too), the mole number of the

hydrogen atom bonding to the silicon atom of B component is 0.5 to 5 mol, preferably
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0.5 to 4 mol and mare preferably 0.5 to 3 mol.

As an addition reaction catalyst, a platinum group catalyst is usually used, and
more preferable is a platinum catalyst.

For example, a platinum group metal catalyst includes a platinum catalyst such
as platinum bilack, platinum 1l chloride, chloroplatinic acid, a reaction product of
chloroplatinic acid with a monovalent alcohol, a complex of chloroplatinic acid and an
olefin and platinum bisacetoacetate, a palladium catalyst, a rhodium catalyst and the
like. In this regard, the mixing amount of this addition reaction catalyst may be a
catalytic amount and the reaction catalyst is preferably mixed usually as a platinum
group metal in an amount of 1 to 500 ppm and particularly about 2 to 100 ppm based on
the total weight of A and B components.

In addition, in order to ensure the silver anti-tarnish effect of the present invention,
it is preferable to use a sealing resin having a hardness of over 70 as measured by
Durometer Type A after curing the sealing resin. A more preferable hardness after
curing is in the range that the hardness as measured by Durometer Type A is over 70
and the hardness as measured by Durometer Type D is about 20 to 70 and more
preferably about 30 to 70. For hardness measurement by Durometer, the hardness of
a relatively soft resin is measured by Type A and the hardness of a relatively hard resin
is measured by Type D. It is general to measure by Type D when the hardness
measured by Type A is 90 or more. In this regard, in the present invention, when a
sealing resin having too low hardness after curing is used, handling of the light-emitting
diode is difficult due to stickiness of the sealing resin surface after sealing. On the
other hand, too high hardness after curing easily causes occurrence of cracking after
sealing, during use, or the like, resulting in lack of reliability.

[0029]

In addition, in the present invention, it is preferable to use a resin having a high

refractive index as a sealing resin. Because a high refractive index of sealing resin

leads to high efficiency of taking out light from the light-emitting diode, it is possible to

prevent reduction in illuminance due to silver anti-tarnish and obtain a light-emitting
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diode having a higher illuminance by using a sealing resin having a high refractive
index. The refractive index of a preferable sealing resin is 1.45 or more and more
preferably 1.49 or more. The upper limit is usually about 1.6 or less.
[0030]

Next, one of the aspects of the silver anti-tarnish agent of the present invention
can include an aspect in which it is used as a silver anti-tarnish resin composition using
a sealing resin as a diluent.

Hereinafter, this silver anti-tarnish resin composition will be explained.

In the present invention, by using, as a diluent, a resin used for covering or
sealing said silver part (hereinafter referred to as sealing resin for simplicity) for the
purpose of protecting the silver part from physical impact' and the like from outside, the
silver anti-tarnish agent can be also used as a silver anti-tarnish resin composition. In
this case, by beforehand adding the zinc salt or the zinc compiex as the effective
component of the present invention into said sealing resin so that the above use
concentration is given for use as a usual sealing resin, silver part-tarnish can be
prevented.

Said sealing resin can include the resins explained in the paragraph of the sealing
resin described above. Among the above sealing resins, a sealing resin containing an
epoxy and/or silicone resin component (silicone resin) is preferable. In terms that the
effects of the present invention can be particularly exerted, a silicone resin is more
preferable. As said silicone resin, silicone resins listed as preferable ones in the
paragraph of the sealing resin are preferable. Most preferable is a phenylmethyl
silicone resin which is cured by addition reaction.

[0031]

In adding the zinc salt and/or the zinc complex to the sealing resin, it is necessary
that the addition is carried out to the extent that the properties of the sealing resin are
not reduced. That is, when an effective component amount of said zinc compound is
mixed with a resin, it is desired not to reduce properties such as light quantity, heat

resistance and light fastness, in the sealing resin of the light-emitting diode. For the
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addition amount of these to the sealing resin, as well as mentioned above in the
paragraph of the diluent, said zinc salt and/or zinc complex of the present invention is
0.05 to 10 parts by weight, preferably 0.05 to 4 parts by weight, more preferably 0.1 to 2
parts by weight and particularly preferably about 0.1 to 1 part by weight, based on 100
parts by weight (the total amount) of the sealing resin. If said addition amount is too
small, the effects are not sufficiently exerted, and if it is foo large, coloring occurs to the
sealing resin and emitting light is absorbed, resulting in that luminescence intensity
(light quantity) is, by contrary, reduced in some cases. In this regard, in the present
invention, other than addition of the zinc compound to a sealing resin, there is also a
use method where it is added to a coating composition, and the method does not
matter.
[0032]

The silver anti-tarnish resin composition of the present invention, according to
necessity, can be mixed with various additives in the range that the effects of the
present invention are not impaired. For example, an inorganic filler as a reinforcing
and/or scattering agent, a phosphor, an antioxidant, a light stabilizer, a cross-linking
auxiliary agent, a mold-release agent, an ultraviolet absorbing agent, a processing
auxiliary agent, a colorant and other additives can be mixed.

[0033]

The inorganic filler includes powders of crystailine silica, molten silica, alumina,
zircon, calcium silicate, calcium carbonate, silicon carbide, silicon nitride, boron nitride,
zirconia, forsterite, steatite, spinel, titania, talc and the like, or spheronized beads and
the like thereof, but it is not limited thereto. These may be used alone or in
combination of two or more kinds thereof. When these inorganic fillers are used, they
are used in an amount accounting for 0.5% by weight to 95% by weight in the resin
composition. When an inorganic filler is used for the purpose of scattering, it is
preferable to use one having a particle size of 200 nm or more and the content is
preferably 0.5% by weight to 50% by weight. [n the other hand, when it is not used for

the purpose of scattering, it is preferable that one having a particle size 200 nm or less
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is used and the content is 0.5% by weight to 30% by weight.
[0034]

The phosphor has an action to form white light, for example, by absorbing some
of blue light emitted from a blue LED device and by emitting yellow light with a
converted wavelength. The phosphor is beforehand dispersed in a curable resin
composition and then an optical semiconductor is sealed therewith. The phosphor is
not particularly limited, a conventionally known phosphor can be used, and for example,
aluminate, thiogallate and orthosilicate of rare earth elements are exemplified. More
specifically, it includes a phosphor such as YAG phosphor, TAG phosphor, orthosilicate
phosphor, thiogallate phosphor and sulfide phosphor, exemplifying YAIO;:Ce,
Y3Als012:Ce, Y4Al:0g:Ce, Y202S:Eu, Srs(PO4)sClEu, (SrEu)O-AlO;3 and the like. For
the particle size of such a phosphor, a particle size known in this field is used, and the
average particle size is 1 to 250 pm and particularly 2 to 50 ym is preferable. When
these phosphors are used, the addition amount is 1 to 80 parts by weight and
preferably 5 to 60 parts by weight based on 100 parts by weight of the resin component.
[0035]

The antioxidant includes phenol-based, sulfur-based and phosphorus-based
antioxidants. The antioxidants can be used alone or in combination of two or more
kinds thereof. The use amount of the antioxidant is usually 0.008 to 1 part by weight
and preferably 0.01 to 0.5 part by weight based on 100 parts by weight of the resin in
the resin composition of the present invention. The antioxidant includes, for example,
a phenol-based antioxidant, a sulfur-based antioxidant, a phosphorus-based antioxidant
and the like.

[0036]

As specific examples of the phenol-based antioxidant, mono phenols such as
2 ,6-di-t-butyl-p-cresol, butylated hydroxyanisole, 2,6-di-t-butyl-p-ethylphenal,
stearyl-beta-(3,5-di-t-butyl-4-hydroxyphenyi)propionate,
isooctyl-3-(3,5-di-t-butyl-4-hydroxyphenyl)propionate,

2, 4-bis-(n-octylthio)-6-(4-hydroxy-3,5-di-t-butylanilino)-1,3,5-triazine and
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2,4-bis[(octylthio)methyl}-o-cresol; bisphenols such as 2,2" -methylene
bis(4-methyl-6-t-butylphenol), 2,2 -methylene bis(4-ethyl-6-t-butylphenol), 4,4’ -thio
bis(3-methyl-6-t-butylphenol), 4,4 -butylidene bis(3-methyl-6-t-butylphenal), triethylene
glycol-bis[3-(3-t-butyl-5-methyl-4-hydroxyphenyl)propionate],
1,6-hexanediol-bis{3-(3,5-di-t-butyl-4-hydroxyphenyl)propionate], N,N' -hexamethylene
bis(3,5-di-t-butyl-4-hydroxy-hydrocinnamamide), 2,2-thio-diethylene
bis[3-(3,5-di-t-butyl-4-hydroxyphenyl)propionate],
3,5-di-t-butyl-4-hydroxybenzylphosphonate-diethyl ester,
3,9-bis[1,1-dimethyl-2-{beta-(3-t-butyl-4-hydroxy-5-methylphenyl)propionyloxy}ethyl}2,4,
8,10-tetraoxaspiro[5,5]undecane,  bis(3,5-di-t-butyl-4-hydroxybenzyl sulfonic  acid
ethyl)calcium; and high-molecular phenols such as
1,1,3-tris(2-methyi-4-hydroxy-5-t-butylphenyl)butane,
1,3,5-trimethyl-2,4,6-tris(3,5-di-t-butyl-4-hydroxybenzyl)benzene,
tetrakis-[methylene-3-(3' ,5° -di-t-butyl-4’ -hydroxyphenyl)propionateJmethane,
bis[3,3' -bis-(4" -hydroxy-3' -t-butylphenyl)butyric acid]glycol ester,
tris-(3,5-di-t-butyl-4-hydroxybenzyi)-isocyanurate,
1,3,5-tris(3’ ,5° -di-t-butyl-4" -hydroxybenzyl)-S-triazine-2,4,6-(1H,3H,5H)trione  and

tocophenol are exemplified.

[0037]
As specific examples of the sulfur-based antioxidant,
dilauryl-3,3’ -thiodipropionate, dimyristyl-3,3° -thiodipropionate,

distearyl-3,3' -thiodipropionate and the like are exemplified.

As specific examples of the phosphorus-based antioxidant, phosphites such as
triphenyl  phosphite, diphenylisodecyl phosphite, phenyldiisodecyl phosphite,
tris(nonylphenyl)phosphite, diisodecyl pentaerythritol phosphite,
tris(2,4-di-t-butylphenyl)phosphite, cyclic neopentanetetrayl bis(octadecyl)phosphite,
cyclic neopentanetetrayl bis(2,4-di-t-butylphenyl)phosphite, cyclic neopentanetetrayl
bis(2,4-di-t-butyl-4-methylphenyl)phosphite and
bis[2-t-butyl-6-methyl-4-{2-(octadecyloxycarbonyl)ethyl}phenyllhydrogen phosphite;
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oxaphosphaphenanthrene oxides such as
9,10-dihydro-9-oxa-10-phosphaphenanthrene-10-oxide,
10-(3,5-di-t-butyl-4-hydroxybenzyl!)-9,10-dihydro-9-oxa-10-phosphaphenanthrene-10-
oxide and 10-decyloxy-9,10-dihydro-9-oxa-10-phosphaphenanthrene-10-oxide; and the
like are exemplified.

These antioxidants can be used alone respectively but may be used in
combination of two or more kinds thereof. Particularly in the present invention, a
phosphorus-based antioxidant is preferable.

[0038]
As the light stabilizer, a hindered amine-based light stabilizer, particularly HALS or

the like is suitable. HALS is not particularly limited but typical one includes

polycondensates of dibutylamine . 1,3,5-triazine . N,N’ -
bis(2,2,6,6-tetramethyl-4-piperidyl-1,6-hexamethylene diamine with
N-(2,2,6,6-tetramethyl-4-piperidyl}butylamine, dimethy]

succinate-1-(2-hydroxyethyl)-4-hydroxy-2,2,6,6-tetramethylpiperidine polycondensates,
poly[{6-(1,1,3,3-tetramethylbutyl)amino-1 ,3,5—triazine-2,4-diy|}{(2,2,6,6-tetramethyl—4-pip
eridyhimino}hexamethylene{(2,2,6,6-tetramethyl-4-piperidyl)imino}],
bis(1,2,2,6,6-pentamethyl-4-piperidyl)[[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyllmeth
yilbutylmalonate, bis(2,2,6,6-tetramethyl-4-piperidyl)sebacate,
bis(1,2,2,6,6-pentamethyl-4-piperidyl)sebacate,
bis(1-octyloxy-2,2,6,6-tetramethyl-4-piperidyl)sebacate,
2-(3,5-di-t-butyl-4-hydroxybenzyl)-2-n-butylmalonic acid
bis(1,2,2,6,6-pentamethyl-4-piperidyl), and the like. A kind of HALS may be used
alone or 2 or more kinds thereof may be used in combination.
[0039]

The resin composition of the present invention is obtained by uniformly mixing the
components. The resin composition of the present invention can be easily made into a
cured product in the same manner as conventionally known. For example, in the case

of an addition reaction-type silicone resin, it is possible that, in mixing a platinum
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mc o0o<0co0o0c< Anti-tarnish agent ! Cctope 18% zinc Zinc
phosphoric acid 2-ethyl hexane ester conpound Anti-tarnish agent Cctope 18%
zi nc Zinc phosphoric acid 2-ethyl hexane ester conpound
catalyst as an addition reaction catalyst, A component containing an
organopolysiloxane having an unsaturated double bond group (alkenyl group), and B
component containing an organchydrogenpolysiloxane having a silyl group (Si-H)
having a hydrogen atom, said zinc compound is mixed together, or said zinc compound
is beforehand mixed in either or both of said A component or said B component before
said A component and said B component are uniformly mixed, and then the resulting
mixture is applied to a target silver surface followed by heat curing to seal.

On the other hand, in the case of a condensation-type silicone resin, it is possible
that, in mixing A component having an organopolysiloxane and a condensation
accelerator (for example, organic acid, organic metal and/or the like) and B component
containing an organopolysiloxane having a silanol group and/or an alkoxy group, said
zinc compound is mixed together, or said zinc compound is beforehand mixed in either
or both of said A component or said B component before said A component and said B
component are uniformly mixed, and then the resulting mixture is applied to an target
silver surface followed by heat curing to seal.

[0040]

In the sealing resin composition of the present invention, when the resin is the
above-described silicone resin, said zinc compound concentration means a
concentration based on the resin component (the total amount of the above A
component and B component).

In addition, as one of the embodiments of the sealing resin composition of the
present invention can include an aspect in which the three of A component, B
component and said zinc compound are not mixed until used and they are a set and
mixed in use to form a sealing resin composition of the present invention; or an aspect
in which said zinc compound is mixed in either or both of A component or B component,
and said A and B components are a set without mixing and mixed in use to form a
sealing resin composition of the present invention.

The silicone resin to be used in the sealing resin composition of the present

invention can be purchased from Toray Dow Corning Silicone Corporation, Shin-Etsu
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Chemical Co., Ltd., Momentive Performance Materials Inc., Gelest, Inc., and the like.

In the case of an epoxy resin, it is possible that, in mixing A agent containing an
epoxy resin containing an epoxy group, an acid anhydride compound as an
epoxy-curing agent and/or an amine compound and/or a phenol compound, and if
necessary, B agent having a curing accelerator, said zinc compound is mixed together;
or said zinc compound is beforehand mixed in either or both of said A component or
said B component before said A component and said B component are uniformly mixed,
and then the resulting mixture is applied to an target silver surface followed by heat
curing to seal. The epoxy resin to be used in the sealing resin composition of the
present invention can be available from Japan Epoxy Resin Co. Ltd., Nippon Kayaku
Co., Ltd., Daicel Chemical Industries Ltd., New Japan Chemical Co., Ltd., Shikoku
Chemicals Corporation and the like.

[0041]

| In the case where these resins are further mixed, when another additive is further
mixed, they may be sufficiently mixed to be uniform, according to necessity, using a
planetary, a high-speed disperser, an extruder, a kneader, a roll and the like. Tarnish
of a silver part can be prevented in that: when the resulting resin composition is liquid,
by carrying out a potting, a casting, an impregnation into substrate, or a casting of the
resin composition into a mold, followed by curing by heating; or when the resulting resin
composition is solid, after melting, by carrying out a casting into a mold, or molding
using transfer molding machine, further followed by curing by heating, so that a silver
part may be covered. The curing temperature and the period of time are 80 to 200°C
and 2 to 10 hours. As the curing method, it is possible to cure at once at a high
temperature but it is preferred to raise the terﬁperature stepwise for proceeding the
curing reaction. Specifically, curing is initially carried out between 80 and 150°C, and
then curing is carried out between 100°C and 200°C. With regard to the curing stage,
the temperature is raised preferably at 2 to 8 steps and more preferably at 2 to 4 steps.
[0042]

Preferable aspects of the silver anti-tarnish agent of the present invention
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[ 0052] Fromthe results in Table 2, it is confirmed that the seal ed
light-emtting diodes having a dried filmof the silver anti-tarnish agent
of the present invention (Exanples 1 to 12) can extrenely suppress tarnish
of si laplaipedthemcineaiore wilhee lig lew. wi t h Conparative Exanples 1 and 2 not
having a dried filmof the silver antj-tarnjish agent, and further,

r eductl)oh silMer pnintenmisicaoent epntaiging at lepst eiRer 2 LNC s3I OF A 18R COAIRIEX PRg

di ode is pot.observed. [0053] Exanples 13 and 14 Next, as Exanples 13
and 1480 gHetvE $QMPONE _t arni sh resin conposition containing a zinc

aspoctd) g fifel BB rophl ArGotsEl «Rrdpfi o8Bt o Zhee
pr epargegh isacxﬂginf.1 Jalt B et Ha'tiﬂ%a%&gﬁic%d B8@Nngt E5ivoa diBhSn@nbet bes % byer
anti-tarnish effect was exam ned. Preparation of silver anti-tarnish resin

conposdrtd ik phosphdfic HeRi g6ab @20 alkgi bsen, aepeid @iﬁctc)oﬁgi@hiiﬂs( lzirRs dothplex
silicone resin having a hardness of 40 as neasured by roneter type D

af t er \gith angrbbry kowgunde sanme one used in Exanple 1, Cctope zinc 18% was
bef orehand added and m xed to give a concentration shown in Table 3 and the
m xt ur{@vkise sihezt andi-targiehlagent mecerding ta thenalpoMeadeseribes )] wheraimthe ziseni sh
resin conposition. The addition concentration is an addition ratio to the
si |'i cornmplexiwith a ggrsny! comgpued ds zinc agetdpeetenate- 18% Phenyl met hyl sil i cone
resin (?\?)n_(lz_ﬁgtsr"%]l grr:tift/gr%)i(s%ngglggntlgccording fo the above-described (Il) or (ilf), wherein
the zinc salt of an aliphatic carboxylic acid having a carbon atom number of 6 to 20 is at
least one kind selected from the group consisting of zinc 2-ethylhexylate, zinc
neodecanoate, zinc laurate, zinc ricinoleate, zinc stearate, zinc undecylenate and zinc
naphthenate, and the zinc phosphoric acid C6 to C20 alkyl ester is _zinc phosphoric acid
2-ethylhexane ester.
(V) The silver anti-tarnish agent according to any one of the above-described (II) to (1V),
wherein the zinc salt of an aliphatic carboxylic acid having a carbon atom number'of 6
to 20 is zinc 2-ethylhexylate.
(V1) The silver anti-tarnish agent according to any one of the above-described (11) to (V),
wherein a diluent is further contained, and the zinc salf or the zinc complex is contained
at a ratio of 0.005 to 10 parts by weight based on 100 parts by weight of the diluent.
(VIl) The silver anti-tarnish agent according to the above-described (VI), wherein the
content of the zinc salt or the zinc complex based on 100 parts by weight of the diluent
is a ratio of 0.005 to 3 parts by weight.
(VII) The silver anti-tarnish agent according to the above-described (VI) or (VI),
wherein the diluent is an organic solvent.
(IX) The silver anti-tarnish agent according to the above-described (VHl), wherein the

organic solvent is a ketone solvent.

(X) The silver anti-tarnish agent according to the above-described (Vill) or (1X), wherein
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0.5 g 100 g 0.5% Exanple 14 1 g 100 g 1% [0055] Manufacture of
light-emtting diode: Into a surface nounting-type light-emtting

di ode package having an opening of 05 mmand a wiring with a silver-plated
| ead frame and bei ng equi pped with a chi [;a(xOf a 465 nmcentral em ssi Oﬂe

/ p !
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0.015 g of the silver anti-tarnish _resin co ition of the above-descri bed
Exanpl @gaBicgedveded rﬁF%ﬁ@\P@é‘i‘Pﬁ?ﬁ@ﬁ@k‘@(&& s left in a 150C dryer for
1 hour {;}]2{3 heat - curi ng the phenyl methyl silicone resin to manufacture a
i ght-[Q bi ng di ode covered with a silver-plated part. I n addi ti on,

: h ) . a1 DR ; :
si veroffat o BHE ERFEEh. PG RPuit, Gt SNSRI X, o1
resin .o %meih Eﬂjé?{?‘isaé@ﬁé#nil&ws@n 14 was manuf actured. In order to

confirmtarnish resistance of the silver-plated part of the light-emitting

di ode (%g’ltl)ail'ﬂé%il@@pﬁﬁtiftéﬁﬂﬂiéwabéﬂﬁ hecbriRRY torke slbove-dds@itied (Xitheviweein thenner
as in anple 1, and its results are shown in Table 4, together with the

conpostiht enit@r thédeirgi dormpleans conmimed ht agetiv ofifeldto Epaniplyswe@ht based and
Conpar ative Exanples 3 and 4 are shown together in Table 4. [0056] Exanples
15 t o AW pads Gynpeight dbe Eranmosaitiag sesin4 In the same nmanner as in

DL 05 S csmob T BB eSEAB % Bl
o b e SoURE o Recres AR PRI BB 9

Comocts bel i BEHBRRI Mokl PRI RTR M G, Dl 19 1 orer
B A e R g S S AR

toget rk?(l\/}‘,’i WherlehetHeorRAtbEe @R bsiheconaes cardd picaiut BAviagentangsesd.30 to
In addition, the results of Conparative Exanples 3 and 4 using the sane

resi n TOEBYAE4d8d dy Tvembtes Tope Chef HSHE #aH Siafteectiiing. except for not
containing the silver anti-tarnish agent of the present invention are also
shown §XVIYdblessiwer p0DSFinistabyentacadinguiosaryf oee of the abewe-deaciibed FlINalc e
retention ratio 001 001 . . . - _
(XV), wherein the thermosetting resin is an addition reaction-type silicone resin.
(XVIl) The silver anti-tarnish agent according to the above-described (XVI1), wherein
said silicone resin is a thermosetting silicone resin containing an organopolysiloxane (A
component) and an organohydrogenpolysiloxane (B component) having a C2 or C3
alkenyl group.
(XVHI) The silver anti-tarnish agent according to the above-described (XVI}), wherein
the above silicone resin contains an organopolysiloxane (A component) and an
organchydrogenpolysiloxane (B component) having a C2 or C3 alkenyl group at a ratio
that the hydrogen atom bonding to the silicon atom of B component is 0.5 to 4 mol,
based on 1 mol of the alkenyl group bonding to the silicon atom of A component in the
case where only A component has an alkeny! group; or based on 1 mol of the alkenyl
group bonding to the silicon atoms of A component and B component in the case where

both A component and B component have an alkenyl group.

[0044]
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(XIX) The silver anti-tarnish agent according to the above-described (XVII) or (XVII),
wherein the above silicone resin has, as an organc group other than the alkenyl group
in the organopolysiloxane of A component and the organohydrogenpolysiloxane of B
component, both at least one group selected from the group consisting of a phenyl
group, a naphthyl group and a cyclohexyl group and a C1 to C4 alkyl group,
respectively.

(XX) The silver anti-tarnish agent according to the above-described (XIX), wherein the
organo groups other than the above-described alkenyl group is a phenyl group and a
methyl group.

(XXI) The silver anti-tarnish agent according to any one of the above-described (XVII) to
(XX), wherein the above—described alkeny! group is a vinyl group.

(XXIl) The silver anti-tarnish agent according to any one of the above-described (i) to
(XXI), which is for a light-emitting diode.

(XXIN) Use of a zinc salt br a zinc complex to manufacture the silver anti-tarnish agent
according to any one of the above-described (1) to (XXI).

(XXIV) The use of a zinc salt or a zinc complex according to the above-described
(XXIH), the silver anti-tarnish agent is for a light-emitting diode.

(XXV) A silver anti-tarnish method, wherein the silver anti-tarnish agent according to
any one of the above-described (l) to (XXII) is applied to a silver surface to form a
coating film containing a zinc salt or a zinc complex, followed by drying or curing.
(XXVi} A light-emitting diode having either a dried film or cured coat of the silver
anti-tarnish agent according to the above-described (XXIll) on the silver surface.

(XXVil) The light-emitting diode according to the above-described (XXVI}, wherein the
top of a dried or cured film of the above-described silver anfi-tarnish agent on the silver
surface is sealed with a sealing resin.

(XXVill) A light-emitting diode, wherein the silver part of the light-emitting diode is
directly sealed with the silver anti-tarnish agent according to any one of the
above-described (XII) to (XXI).

(XXIX) The silver anti-tarnish agent according to any one of the above-described (XII) to

-28-



pet/Spiel 6 hours after sulfrization Illum nance retention ratio s 001 00
00 001 98 Illum nance retention ratio 001 00 001 001 06 oak LL Appearance
ravsemen Unt ar ni shed deverweeun Unt arni shed Medal Appearance

(XXI1), wherein the refractive index of the cured product after the thermosetting resin is

cured is 1.45to 1.6.

Examples
[0045]

Hereinafter, the present invention will be more specifically explained with
Reference Examples, Examples and Test Examples, but the present invention. is not
limited to these. In this regard,” part(s)’ means® part(s) by weight” unless otherwise
noted below.

Examples 110 3

Silver anti-tarnish agents in the case of coating on a silver surface are specifically
shown as Examples 1 to 3.
Preparation of silver anti-tarnish agent solution:

As an effective component of the silver anti-tarnish agent, Zinc 2-ethylhexylate
(manufactured by Hope Chemical Co., LTD., product name: Octope 18% zinc) was
dissolved in acetone to give a concentration shown in Table 1 and each silver

anti-tarnish agent of the present invention was prepared.

[0046]

Table 1

Silver anti-tarnish agent  Octope 18% zinc Acetone Concentration %
Example 1 0.01g 100 g 0.01%
Example 2 0.05¢g 100 g 0.05%
Example 3 019 100 ¢ 0.1%

[0047]

Manufacture of light-emitting diode:

Into a surface mounting-type light-emitting diode package having an opening of
@ 5 mm and a wiring with a silver-plated lead frame and being equipped with a chip of a
465 nm central emission wavelength (hereinafter abbreviated as Surface Mounted

Devices = SMD), 0.015 g (0.0000015 g of the effective component amount) of a
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solution from Example 1 was added dropwise, and the resulting light-emitting diode
package was left in a dryer of 80°C for 1 hour to manufacture a SMD-type light-emitting
diode having a dried film of the silver anti-tarnish agent of the present invention on the
silver-plated surface. To the SMD light-emitting diode, an addition reaction-type
phenylmethyl silicone resin (hardness as measured by Durometer type D after curing:
40) was poured, and subsequently, said resin was cured by heating at 150°C for 1 hour
to manufacture a light-emitting diode sealed with the sealing resin on the dried film of
said silver anti-tarnish agent. Similarly, using solutions of Example 2 and Example 3,
light-emitting diodes were similarly manufactured.

In this regard, the above-described phenylmethyl silicone resin used for sealing
had been obtained by mixing the below-described A and B liquids at a weight ratio of
1:4.

A liquid: Organopolysiloxane containing a catalytic amount (0.1% or less) of a platinum
catalyst and having a phenyl group: a methyl group: a vinyl group of 10:12:1 in mole
conversion, as an organo group.

B liquid: Organohydrogenpolysiloxane having a phenyl group, a methyl group and a
vinyl group as an organo group, where the content ratio of the hydrogen atom in the
phenyl group: the methyl group: the vinyl group: the hydrosilyl group is 5.4:5.3:1:1.2 in
mole conversion.

[0048]

Next, in order to observe tarnish resistance of the silver-plated part sealed with
the resin in the manufactured light-emitting diode against a sulfur-based gas,
sulfurization test (silver tarnish test) shown below was carried out.

in the present invention, resistance to silver tarnish was tested using an aqueous
ammonium sulfide solution described below instead of hydrogen sulfide in the viewpoint
of safety. The results are shown in Table 2 with the compositions of silver anti-tarnish
agents used.

[0049]

(Sulfurization test)
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The sulfurization test will be specifically mentioned hereinafter.

A glass bottle with an ® 2 cm opening filled with 25 ml of an aqueous ammonium
sulfide solution (25% agueous solution) was placed on the bottom of a 2 L- volume
glass sealed container, and the SMD type light-emitting diode obtained above was set
in the space of said sealed container and left under an atmosphere of ammonium
sulfide gas generated from the aqueous ammonium sulfide solution at room
temperature. The degree of silver farnish on the silver-plated part of said light-emitting
diode was observed every hour.

Sealed container: Glass sealed container having a volume of 2 L
Sulfide solution for test: 25 ml of a 25% aqueous ammonium sulfide solution

(put in a glass bottle with an ® 2 cm opening and subjected to the test)
Appearance observation: Tarnish of the silver-plated part under a sealant was observed
initially (before exposure), and 1 hour, 6 hours and 10 hours after leaving, using a
40-times stereoscopic microscope.
lluminance test (observing light quantity): In the above-described appearance
observation, light quantity was converted into a current by applying 20 mA in Si
photodiode light detection apparatus, and change in the light quantity was observed at
the current strength. The illuminance retention ratio shows change in light quantity
relative to the initial stage. |
[0050]
Examples 4 to 12 and Comparative Examples 1, 2

in the_same manner as in Example 1, each silver anti-tarnish agent solution of
Examples 4 to 12 with the composition shown in Table 2 was prepared, and using it, in
the same manner as in Example 1, a light-emitting diode sealed with a sealing resin on
the dried film of said silver anti-tarnish agent was manufactured. In addition, in the
same manner as in Example 1, sulfurization test was carried out and the results thereof
are described in Table 2 together with the composition of the silver anti-tarnish agent.
The test results of Comparative Examples 1 and 2 not using the silver anti-tarnish agent

of the present invention are also shown in Table 2.

.31-
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001 0ot in this regard, the addition reaction-type phenylmethyl silicone resin (with a
hardness of 60 as measured by Durometer type D after curing) used for sealing in
Examples 7 to 12 was obtained by mixing the below-described A and B liquids at a
weight ratio of 1:20.
A liquid: Organopolysiloxane containing a platinum catalyst in a catalytic amount (0.1%
or less) and having a phenyl group: a methyl group: a vinyl group of 0.4:1:1 in mole
conversion, as an organo group.
B liquid: Organohydrogenpolysiloxane having a phenyl group, a methyl group and a
vinyl group as an organo group, where the content ratio of the hydrogen étoms in the
phenyl group: the methyl group: the vinyl group: the hydrosilyl group (H-Si) is 2:2:1:1 in
mole conversion.

[0051]
Table 2
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Conc.: Concentration

[0052]

From the results in Table 2, it is confirmed that the sealed light-emitting diodes
having a dried film of the silver anti-tarnish agent of the present invention (Examples 1
{o 12) can extremely suppress tarnish of silver-plated lead frame, compared with
Comparative Examples 1 and 2 not having a dried film of the silver anti-tarnish agent,
and further, reduction in illuminance (light quantity) important for a light-emitting diode is
not observed.

[0053]
Examples 13 and 14

Next, as Examples 13 and 14, each silver anti-tarnish resin composition
containing a zinc compound (zinc salt and/or zinc complex) and a sealing resin (one of
the aspects of the silver anti-tarnish agent of the present invention) was prepared, and
a light-emitting diode was sealed using this and the silver anti-tarnish effect was
examined.

Preparation of silver anti-tarnish resin composition:

To 100 g of an addition reaction-type phenylmethyl silicone resin having a
hardness of 40 as measured by Durometer type D after curing which was the same one
used in Example 1, Octope zinc 18% was beforehand added and mixed to give a
concentration shown in Table 3 and the mixture was used as a sealing material to
manufacture a silver anti-tarnish resin composition. The addition concentration is an

addition ratio to the silicone resin.

[0054]
Table 3

Octope zinc 18% Phenylmethyl silicone resin  Concentration %
Example 13 05¢g 100 g 0.5%
Example 14 19 100 g 1%
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[0055]
Manufacture of light-emitting diode:

Into a surface mounting-type lighf-emitting diode package having an opening of
@ 5 mm and a wiring with a silver-plated lead frame and being equipped with a chip of a
465 nm central emission wavelength (hereinafter abbreviated as Surface Mounted
Devices = SMD), 0.015 g of the silver anti-tarnish resin composition of the
above-described Example 13 was added dropwise and the package was left in a 1560°C
dryer for 1 hour for heat-curing the phenylmethyl. silicone resin to manufacture a
light-emitting diode covered with a silver-plated part.

In addition, in the same manner as described above, a light-emitting diode with
the silver-plated part covered with a cured product of the silver anti-tarnish resin
composition obtained in Example 14 was manufactured.

In order to confirm tarnish resistance of the silver-plated part of the light-emitting
diode obtained above, sulfurization test was carried ouf in the same manner as in
Example 1, and its results are shown in Table 4, together with the composition of the
silver anti-tarnish agent used. Examples 13 to 14 and Comparative Examples 3 and 4
are shown together in Table 4.

[0056]
Examples 15 to 20 and Comparative Examples 3 and 4

In the same manner as in Example 13, silver anti-tarnish resin compositions of
Examples 15 to 20 were prepared by formulation shown in Table 4. Using each of
those silver anti-tarnish resin compositions, a light-emitting diode with the silver part
covered with a cured product of each silver anti-tarnish resin composition was
manufactured in the same manner as in Example 13. In order to confirm tarnish
resistance of the silver-plated part of the light-emitting diode obtained above,
sulfurization test was carried out in the same manner as in Example 1, and its results
are shown in Table 4, together with the composition of the silver anti-tarnish agent

used.
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Unused Unused Antkam sh agent Octope 18% zi nc Zi nc phosphoric acid
2- et hyl hexane ester An8-tarnish agent Octope 18% zi nc Zinc phosphoric acid
2- et hyl hexane Exam 13 Exam 14 Exam 15 Exam 16 Conparative Exam 3

FExam 17 Exam 18 61,

. Wwex3
In addition, the results of Comparative Examples 3 and 4 using the same resin

composition as Examples of the present invention except for not containing the silver
anti-tarnish agent of the present invention are also shown in Table 4.

[0057]

Table 4
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Fromthe results in Table 4,
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Concentration [0058]

i nvention suppress tarnish of the silver-plated
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vinyl group as an organo group where the content ratio of the hydrogen
atons in phenyl group: the nethyl group: the vinyl group: the hydrosilyl
group is 5.2:5.2:1:1.2 in nole conversion. [0062] Table 5 Initially
Anti-tarni sh agent Addition concentration Sealing resin Hardness Refractive
i ndex Bgyeatxasdnaliorun nance retention rati o Exanple 21

Conc.: Concentration

[0058]

From the results in Table 4, it is confirmed that the silver anti-tarnish resin
compositions (Examples 13 to 20) of the present invention suppress tarnish of the
silver-plated lead frame, compared with Comparative Example 3 and 4, and reduction in
illuminance (light quantity) important for a light-emitting diode is not observed.

[0059]

The raw materials used in Table 2 and Table 4, the use method and the test will
be explained.

- OctopeR™ 18% zinc: Zinc 2-ethylhexylate (effective component 100%) {(manufactured
by Hope Chemical Co., LTD.).

Zinc phosphoric acid 2-ethylhexane ester compound: Propylene glycol solution
containing a zinc salt of 2-ethylhexane ester of phosphoric acid as a zinc salt and/or a
zinc complex (mixture of phosphoric acid: monoester body: diester body: triester body
of 3.5:68.2:26.5:1.8, which is however not an accurate weight ratio because the
analysis was carried out after trimethylsilylation treatment resulting in different
sensitivity. Phosphorus; Zinc = 1.7:1, measured by |CP emission spectral analysis,
effective concentration of 75 to 78% by weight in accordance with JIS K 0166) (which
can be manufactured in accordance with National Publication of International Patent
Application No. 2003-51495).

- Addition-type and heat curing-type phenylmethyi silicone resin having a hardness of
40 as measured by Durometer type D: The same silicone resin as used in Example 1
was used, where the hardness after curing becomes 40 by heat curing.
- Addition-type and heat curing-type phenylmethyl silicone resin having a hardness of
60 as measured by Durometer type D: The same silicone resin as used in Example 7
was used, where the hardness after curing becomes 60 by heat curing.

[0060]
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Zinc 2-ethyl hexyl acid 18% Zinc 0.5% adPMSi resin D30 (A78) 1.53

Unt arni shed 100 Exanple 22 18% zinc 1% Unt arni shed 100 Conp. Exanple 5

Unused
(Hardness test)
Type D hardness: Measured by Durometer type D in accordance with JIS K 7215 ©
durometer hardness test method for plastics™ .
Refractive index: Refractive index measuring device of prism coupler system, use
wavelength: 633 nm (manufactured by Metricon Corporation, model: 2010 type).
[0061]
Examples 21 and 22 and Comparative Example 5

In the same manner as in Example 13 except that an addition reaction-type
phenylmethyl silicone resin (abbreviated to adPMSi resin) having a hardness of 30 as
measured by Durometer - type D (hardness of 78 as measured by Durometer - type A)
after curing was used instead of the addition reaction-type phenyimethyl silicone resin
in Example 13, a silver anti-tarnish resin composition of the present invention was
prepared at the concentration (concentration of Zinc 2-ethylhexylate to silicone resin)
shown in Table 5, and in the same manner as in Example 13, each silver anti-tarnish
resin composition of Examples 21 and 22 was obtained. In addition, in the same
manner as in Example 13, a light-emitting diode with the silver-plated part covered with
a cured product of each silver anti-tarnish resin composition obtained in Examples 21
and 22 was manufactured. In order to confirm tarnish resistance of the silver-plated
part of the obtained light-emitting diode, sulfurization test was carried out in the same
manner as in Example 1. The results are shown in Table 5, together with the
composition of the silver anti-tarnish agent and the results of Comparative Example 5
using the same resin composition as in Example 21 except for not mixing Zinc
2-ethylhexylate.
In this regard, the above-described phenyimethyl silicone resin used for sealing

was obtained by mixing the below-described A and B liquids at a weight ratio of 1:3.
A liquid: Organopolysiloxane containing a platinum catalyst in a catalytic amount (0.1%
or less) and a phenyl group: a methyl group: a vinyl group of 28:31:1 in mole
conversion, as an organo group.

B liquid: Organohydrogenpolysiloxane having a phenyl group, a methyl group and a
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Unt ar ni shed 100 [0063] continued fromTable 5 1 Hour After sulfurization
3 Hours After sulfurization 6 Hours After sulfurization 10 Hours After
sul furization Appearance |Illum nance retention ratio Appearance

Il um nance retention rati o Appearance , .
vinyl group as an organo group where the content ratio of the hydrogen atoms in phenyl

group: the methyl group: the vinyl group: the hydrosilyl group is 5.2:56.2:1:1.2 in mole

conversion.
[0062]
Table 5
Initially
Anti-tarnish Addition Sealing | Hardness | Refractive | Appearance | Eluminance
agent concentration| resin index retention
ratio
Example Zinc 18% Zinc |adPMSi [D30 (A78)| 1.53 |Untarnished 100
21 2-ethylhexyl 0.5% resin
acid
Example 18% zinc Untarnished 100
22 1%
Comp. Unused Untarnished 100
Example
5
{0063]
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Il'lum nance retention rati o Appearance Illum nance retention rati o Exanple
21 Untam shed 100 Untarni shed 100 Untarni shed 100 Untarni shed 100 Exanpl e
22 Untam shed 100 Untam shed 100 Unt arni shed 100 Unt arni shed

continued from Table 5

1 Hour 3 Hours 6 Hours 10 Hours
After sulfurization After sulfurization After sulfurization After sulfurization
Appearance | llluminance | Appearance | Hluminance | Appearance | lliuminance | Appearance | llluminance
retention retention retention retention

ratio ratio ratio | ratio

Example | Untamished 100 Untarished 100 Untamished 100 Untarnished 100
21

Example | Untamished 100 Untamished 100 Untarnished 100 Untarnished 100
22

Comp. | Tamished 97 Tamished 90 Tarnished 86 Tamished 83

Example

5

Comp. Example: Comparative Example

[0064]
Example 23

In the same manner as in Example 21 except that zinc stearate was used instead
of Zinc 2-ethylhexylate (Octope 18% zinc) in Example 21, a silver anti-tarnish resin
composition of the present invention was prepared by adding zinc stearate at a
concentration of 0.5% (outer percentage) to the silicone resin, and in the same manner
as in Example 13, a light-emitting diode with the silver-plated part covered with a cured
product of said silver anti-tarnish resin composition was manufactured. In order to
confirm tarnish resistance of the silver-plated part of the obtained light-emitting diode,
sulfurization test was carried out in the same manner in Example 1. The results are

shown in Table 6, together with the composition of the silver anti-tarnish agent and the
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100 Conp. Exanple 5 Tam shed 97 Tarni shed 90 Tarni shed 86 Tarni shed 83

Conp. Exanpl e:

Conparative Exanp e [0064] Exanple 23

In the sane

manner as in Exanple 21 except that zinc stearate was used instead of Zinc
2-ethyl hexyl ate (Cctope 18% zinc) | V€ t
resi n resui® of Gasnparativé Exprde Bt Using dhe i semevirsin cepmosdiasyas v Exrgmplee3

stearate at a concentratiaon of 0.5% (

in Exanp

out er

le 21, a silver anti-tarnish

percentage) to the silicone

resi n,exgedt for nienixigelinadrethyhexylateExanpl e 13, a light-enitting di ode with

t he sil¥§$-pl ated part covered with a cured product of said silver
anti - tl@P8?lsh resin conposition was manufactured. In order to confirm
tarnis]h resi stance of the silver-plated part of the obtained light-emtting
di ode, urization test was carried out in the sane manner in Exanple
The [results are shown in Table 6] together with thg conposition of|the
il i - i sh d the P& bt Co Pve Exanple p u¥d
silvier anti-tarnish aggent ftand the resu o) npdr at i‘ve [kxa e 6 using
t he |sange resin|conpositiornf as i n{Exanpl g 23| e ept fo!:1 not |m xi ng ¥ipc
2-etfhyl hexyl at ¢. [00B5] Tgble 6 ey ot Aou? ™ Rt
after after after after
sulfurization | sulfurization | sulfurization | sulfurizati
on
Anti- Addition | Sealing | Hardness | Refractive { app. App. App. App. App.
tamish con. resin index
agent
Ex. Zinc Zinc adPMsi D30 1.53 Un-t Un-t Un-t Un-t Un-t
23 stearate ! stearate resin A78
0.5%
Com. | Unused Un-t | Tamished Tamished Tarnished | Tamished
Ex.
6

Addition Con.: Addition concentration

App.: Appearance

Un-t; Untarnished

[0066]

LED lighting test

For Examples 1 to 12, each light-emitting diode manufactured in the same manner

as in Example 1 to 12 was used for LED lighting test.

In addition, each LED package for LED lighting test using each silver anti-tarnish
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Initial 1 Hour after sulfurization 3 Hours after sulfurization 6 Hours

after

sul furization 10 Hours after sulfurizati on Anti- tarnish agent

Addi ti on con. Searing

resin composition of Examples 13 to 20 was manufactured as described below.

Each silver anti-tarnish resin composition obtained in Examples 13 to 20 was filled
into a syringe and cast into a surface mounting-type LED package equipped with a chip
of a central emission wave of 465 nm and having an external diameter of 5 mm square,
using a precise discharge device. The casting was put into a heating oven, followed
by curing treatment at 150°C for 1 hour to manufacture an LED package.

[0067]

An LED package using the epoxy resin of Reference Exampie 1 was
manufactured in the same manner as described above except that said epoxy resin was
used instead of the silver anti-tarnish resin composition of the present invention and
that curing was carried out at 120°C for 1 hour and further at 150°C for 3 hours. In this
regard, as said epoxy resin, an epoxy resin composition was used which had been
obtained by mixing 100 parts of ERL-4221 manufactured by Dow Corning, 110 parts of
MH-700G manufactured by New Japan Chemical Co., Ltd. as a curing agent, and 0.1
part of trimethyl cetyl ammonium hydroxyde as a curing accelerator.

The LED of each LED package obtained above was turned on and the illuminance
retention ratio after 200 hours was measured.

In this regard, the LED lightening conditions were as follows.

LED lightening conditions:

LED chip: Central emission wavelength of 465 nm

LED lightening conditions: Lightening at a constant current mode of 60 mA.

LED lightning environment: Lightening in a heating and humidifying apparatus at 85°C
and 85%.

llluminance retention ratio: (Hluminance 200 hours after lightening/Initial illuminance) x
100 (unit: %).

[0068]

As evaluation criteria, when the illuminance retention ratio of 80% or more is
evaluated as O, that of 70 to 80% is evaluated as A and that of 70% or less is

evaluated as X, and the evaluation results are as follows. In this regard, when LED
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resin Hardness Refractive index app. App. App. APP. APP. Ex. 23 Zinc
lsJ';f?r ate Zinc stearate 0.5% adPMsi resin D30 A78 1.53 Un-t Un-t Un-t Un-t
chip surface was colored, X is marked.
Examples 1 to 20: O (all had a illuminance retention ratio of 95% or more)
Reference Example 1: X (it had a illuminance retention ratio of 58%, also coloring into
brown was observed on the LED chip)

As described above, the epoxy resin given as Reference Example has a function

of preventing silver tarnish but its durability as LED is inferior.

Industrial Applicability
[0069]

According to the present invention, it is possible to protect a silver plate even
under a harsh circumstance of exposing directly fo a sulfur-based gas and to

dramatically improve the durability of a light-emitting diode.
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Corn. Ex. 6 Unused Un-t Tarni shed Tarni shed Tarni shed Tar ni shed
Addition Con.: Addition concentration App.: Appearance Un-t: Untarnished
[ 0066] LED lighting test For Exanples Ito 12, each light-emtting
di ode manufactured in the same manner as in Exanple 1 to 12 was used for
LED | igkimag test. In addition, each LED package for LED lighting test
using each silver antj-tarnish - resin conpogsition of, Exanples 13 to 20
was mehubaeafrading sal«rr @ wRe semplex for manglagiudng g pilvg g&f'%‘msghaggéi n

conposi tion, obtai ned .,n Exanples 13 t.o 20 ) fi”ee&{gi nt ringe and
Cast 1FATARING 7 I5Ast llhrA ARC Sohe" Cer B RO ey ar s WP cRPOTEME of a
central em ssion wave of 465 nm and having an external dianeter of 5 mm
square, using a precise discharge device. The casting was put into a

heat i ng ?Hgnusél_ 88\3@@%%5 j@i‘?i%ﬁagﬁWﬁ@ﬁeﬁ'ﬂ?ﬁhei&él@%tﬁfﬁrn%hh%&nﬁ% a_silver

manuf act ure an age D package using the epoxy

resin giti-Beheheiyent [ﬂ—ém%ﬁ@g Aef actured in the same manner as
descri bed above except that said epoxy resin was used instead of the silver

anti-tarnish resin conposition of the present invention and that curing was
carried out at 120C for 1 hour and further at 150C for 3 hours. In this
regar d3. Ahesasel aoorying etoi Claiem Zepukgrairsha sigpoditi-fasnishaggerieds whisdverhad
been obtai ned by m xing 100 parts of ERL-4221 manufactured by Dow, Cor ni ng,
110 paantstaspisitagad comgininacalleaat BpeNdnd sslpsteffom &g gryip Copsgisting oha
curing agent, and 0.1 part, of tri cet

t hyl I i hyd
cur i ngcaPerylicr aciy com ".U"‘F’hé'r‘I?Eﬁa fh%‘é'(}% = ngg(%&b‘um 'Pé{g)é}{g&szfz@aé
tur nedpt?onsp%%%ctapc(?d Izlirllcu rsnalrt],ag C[:)enors%hS{Et 'egférrz%tné %aﬁfén%( azgangﬂﬂréoﬁ%ur{? Iine ed.

complex, as an effective component.

4. The use according to Claim 2, wherein the silver anti-tarnish agent is a silver
anti-tarnish agent containing an aliphatic carboxylic acid zinc salt having a carbon atom

number of 3 to 20 as an effective component.

5. The use according to Claim 4, wherein said aliphatic carboxylic acid zinc salt is a

saturated or unsaturated fatty acid zinc salt.

6. The use according to Claim 4, wherein said aliphatic carboxylic acid zinc salt is at
least one kind selected from the group consisting of zinc 2-ethylhexylate, zinc

neodecanoate, zinc laurate, zinc ricinoleate, zinc stearate, zinc undecylenate and zinc

naphthenate.

7. The use according to Claim 4, wherein said aliphatic carboxylic acid zinc salt is a
zinc salt of an alicyclic carboxylic acid having at least either a cyclopentane or

cyclohexane skeleton.
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In this regard, the LED |ightening conditions were as follows. LED

| i ghtening conditions: LED chip: Central em ssion wavel ength of 465 nm LED
| i ghtening conditions: Lightening at a constant current node of 60 mA. LED
|l i ghtning environment: Lightening in a _heating and hum di fyi ng apparatus at
85C and 3@% Upe | ARAORARE elor EX@IAT iﬁnWhQEQf@:thm siver apthtasnisboagent & & siver
lightening/lnpitial .illum pance) x O, (unit: 9. [0068 As eval uati on
cri t erBH-q7AISH %wtiqqmﬁwwan%@)'%§éﬁpf %qu?O&Hhéq%PL%%"ESVOFn%P@OFBh%RFaF‘E'Qt ed
as 0, thatég{ ZO to 80%is evaluated as A and that of 70%or less is

eval uated"4&E"k"Ve SRAPPAE  eval uation results are as follows. In this regard,
when LED - <chip surface was colored, X is marked. Exanples 1 to 20: 0 (al
had a illum nance retention ratio of 95% or nore) Reference Exanple 1. X
(it hagl gpgl hﬁéﬂ agfginGe ehAiAD  alvhredh 8%l SAntERIrAIshNagbAt & B ANMas
observed on the LED chip As descri bed above, the epoxy resin given as
Ref er eaqptdmip| &ydias canfdimiali @n gihcpraReeniddionatel wmpiaknissh dnit efiédtive
durability as LED is inferior. Industrial Applicability [0069]

Accor deargpboenthe present invention, it is possible to protect a silver

pl ate even under a harsh circunstance of exposing directly to a

sul fur-based gas and to dramatically inprove the durability of a

light-emtting diode, Clains 1. Use of a_zinc salt or a zinc conplex for
manuf atQ-.ukhegSe asepiding daGlaithZnvdgreigdhe sivert antirfargishy agenidurtaes setawszi ne

salt or a zinc c l ex a ffective conpgonent. . 2. The use cording to
O ai m 4 sOhfesteaRd (Ratans Dok e i1 Sy Welnhi At Ipastathen 2 Ak, salt 08 a7

agent | i -emtii i o e according to Claim?2, wherein
t he si%%?r%n%slg% gﬁ%ﬁs\k} g‘g‘éﬁ{’ﬁ‘gﬁ‘ g S%licf \;/-@?egﬁti -tarni sh agent containing at

| east one kind selected fromthe group consisting of a carboxylic acid
conpound zinc salt having a carbon atom nunber of 3 to 20, a phosphoric

aci d z{ncasqdiver aptiRBRSSNé$n ainRosifidls forah tighhenattingr dieay| whPewEing! aiC
conpl ex, as an effective conponent. 4. The use according to Caim 2,

wher eileatheitiser & gincagdli ot arzgincsbomply and assalingaesanthid ar kiasheitigand zinc
containing an aliphatic carboxylic acid zinc salt having a carbon atom
nunbersalf oBa zinc2ermaplexbedtd eentairedivrpoamaunt 0650.05He sparks byvdiiahf based ai m
4, wherein said aliphatic carboxylic acid zinc salt is a saturated or

unsat W@afl B8 paststRY weicht of peidggsin. 6. The use according to O aim4, wherein
said aliphatic carboxylic acid zinc salt is at |east one kind selected from
the group consisting of zinc 2-ethyl hexylate, zinc neodecanoate, zinc

napht nEhat 1 Siybr el B iR ackbliind R FH GuARRR A Fured
b . : . - . ¢ . . . .
ravi ng SpESL e by ol e HER o< o ¥eE OTAS iR By Dbrdfer
Type A of JIS K 7215.

13. The silver anti-tarnish resin composition according to Claim 11, wherein the cured

product of the resin composition has a refractive index of over 1.45.

14. The silver anti-tarnish resin composition according to Claim 11, wherein the sealing

resin is a sealing resin containing a silicone skeleton.

15. A silver anti-tarnish method, wherein the silver anti-tarnish agent according to Claim

1 is applied to a silver surface.
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8. The use according to Claim2, wherein the silver anti-tarnish agent is a
silver anti-tarnish agent containing a zinc salt of a phosphate ester
and/ or a phosphoric acid as an effective conponent. 9. The use according
to Caim2, wherein the silver anti-tarnish agent is a silver anti-tarnish
agent containing a zinc acetyl acetonate conpl ex as an effective corrponent

10. The_ use cordin I rer e antl-ta ni sh a

Fur t nelB-obRR SIS aLEoOBR MRS Berrdins o COuat 15, Ha Bl Giateot AN ast
ei t her arfzr NG sal Irtrt or ziinc _conpl ex as an effectr ve conponent in said

sol venturaceot & I'?}’Btt %F‘Odtear ni sh resin conposition for a light-emtting
di ode, which cont ains at least either a zinc salt or a zinc conplex and a
sealing resin, said at |least either a zinc salt or a zinc conplex being

cont ai ’I‘?edTHé"s%raéFRN@rntgh nQetﬂédté?:céerﬁérté T18im W8l AerdiAtRg sAerl@Wi-Rahish by

wei ght of sard resin. . The silver anti-tarnish resin conposition

accor dhgihtt fcder@ing tblorarher Q‘Ufth@r ebhRinPraoguivenhfardd eontedis 0D S 14 @9 has
a hardness of over 70 as neasured by Duroneter Type A of JIS K 7215.

The siwgight ahtt ldzat pithdr a enmsalbopasing oonmdmoasirangeﬁe:mtrfma]ompkﬂtemvﬁresaldn
the cured product of the resin conposition has a refractive index of over
1. 45. sdventThe silver anti-tarnish resin conposition according to Caim 11,
wherein the sealing resin is a sealing resin containing a silicone

skel eton. 15. A silver anti-tarnish nmethod, wherein the silver
anti-tarnish agentpaccordr ng to C ﬁ" m. 1 plied.to a silver surface

16. TS ol antiled At ot el en5Tte entitariss reﬁ@hgpmpfﬁ%on
ant - rerafote gl 1 BRI 5o O s B plR it g flodk" S 71 L 5t i o

agent according to Cdaiml further contains a solvent, and contains 0.005
to 1% by weight of at least either a zinc salt or a zinc conplex as an

ef f ect{g ea GighpenRfitfing diodaindviRy, \Wthe sif@r sbirfaickyardriidf filmt aF & liredBirbadct
wherein the silver antr -tarnish resin conposition according to Claim11 is
appl i esbdt@f a slivev antidamistcageit aontaiging atiebst eithedizoziac salt @r afzinc complex.
light-emtting diode having, on the silver surface, a dried filmor a cured
product coat of a silver anti-tarnish agent containing at |east either a

zr nc salt_or a zinc conplex. 20. The light-emtting di ode according t

d ai ma@ Thhligit- ‘i’@'tg%ld&ﬂj%@(wrﬁmgetﬁl @Wr%gsrvhhiéh i geale with Aj $9alipg rﬁﬁ’é‘
d t th | t Al ht tt
G BN B ol e S A B S o 9T e

conposi tion accordr ng to daim1ll. 22. The light-emtting di ode according
to Claim19 or the sealing resin is a silicone resin which is curable

by addy{ | 'Rilg ﬁ@éﬁr‘i%& ’du?dladhévrhg a %er’r RO rbeE Reald ﬁrﬂh%‘e I%tr@&ﬂ&ﬁn BisRGedin

har dness over as neasur y Duroneter Type A of JIS K 7215 after

cur i Neompdsitidh actyring Crdimrni.sh agent containing at least either a zinc
salt or a zinc conplex as an effective conponent, said effective conponent

being contained in a ratio of 0.005 to 1 part by weight based on 100 parts

by wei ght of a diluent. 24. The silver anti-tarnish agent according to

d ai m23, Tivhliglet-emittieg diddeeaccardingntooClpinmi t9 o6/20ette sealhg Trin 4% Bvsdlicone

anti-tarnish agent accordi n% to Caim?23, wherein the diluent is a silicone

r esi n.resin which is curable by addition reaction, and after curing forms, a cured product
having a hardness of over 70 as measured by Durometer Type A of JIS K 7215 after

curing.
23. A silver anti-tarnish agent containing at least either a zinc salt or & zinc complex as

an effective component, said effective component being contained in a ratio of 0.005 fo

1 part by weight based on 100 parts by weight of a diluent.
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24. The silver anti-tarnish agent according to Claim 23, wherein the diluent is an organic

solvent.

25. The silver anti-tarnish agent according to Claim 23, wherein the diluent is a silicone

resin.
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