COVPOSI TI ONS FOR FORM NG REFLECTI NG LAYER HAVI NG
ORGANI C SI LVER COWPLEXES, AND METHOD FOR PREPARI NG
REFLECTI NG LAYER USI NG SAME [ Techni cal Fi el d]

The present invention relates to conpositions for
formng reflecting |ayer having organic silver

conpl exes, and nethod for preparing reflecting | ayer
using the sane. Mre specifically, it relates to

apess 17 omss feor f sorunger abFeetirad averd nelwdiddReANTC
silver conpl exes that have distinct structures and the

sTRURRACORPLRKERE" ARG METIRAS SR | B EBARSIA QREEEEéﬁﬁG LAYER
where primary coating is applle to pronote t
adhesive force to substr@gﬁ %F pl astic, ceramc,
metal, etc. and then a hrgh-rerfecting |layer is f or med
by using the silver coating fluid, followed by
transparent coating for protection [ Background Art]
Wi l.e indystries are devel oping rapidly, the needs for
[Terapieadi figet&yers also grow in all aspects incl uding
mobi | e phones, MP3, displays, |anp housing, |anp
nﬁTQﬁt@f@se@tclnwgnénpp nﬂ%@ﬁQﬁrﬁ%fC¢©ppéttiﬁgS for forming
| ayers varies fromflat ones such as sheets and pl ates
refflectangl i kayed henimdoyordenpressi pracessmpAexes, and method
materials, silver, alum num copper, rhodium 2
forpl apraparang usedflabtehghaveabegh refiegt angiee | ’same. More
spite of excellent reflecting properties, such netal

spebBirethahs usuakly havetlew chem cabmpialididns aancﬁr € forming
difficult to be processed to surface state with high

ref%lelclt{%gagfagl Sagllgéf@&lltl f Lsﬁﬁkr%ri‘c%ong}l-@?é/s a{;ﬁael fx%ve distinct

eav vant ageo In terns

sonme b ens_t rocess netal materi Lrec ,
strPGtpEPredlchd Taylr Enba° TOF 5 w%%%ﬂlbat dyer using
Publ i cati on No PYUNG2005- 157296 di scl oses 't he
thep 33BE at | W FRE RUETFE XhiA98 tidTd edtSi ngPPajefs B9 gromote the
powder coating using titaniumdioxide (Ti02). There
adhgpd vei nidrge méthotidbsthrate osmabhi 2e péfadsddtd,ngceagmis, metal,
by coating paints including pignents of netallic oxide
etcsuandistseéhare lokglderefitaning diaypeej snaEgnegidinby using the
oxi de, and barium oxide directly on netal plates, but
silkBey Baweingme rdusagvar-ades:«f |kﬁ/W Baffdedmncedding for
poor weat her resistance. when material s
pro%Q%Ql%%‘S|lver (Ag) or chron1un1(Cr) are used,
I'eécti'ng | ayers having advanced-quality surface
gl oss and high refl ectance can be obtai ned. However,
there are often defective proportions during
production and plating 20 costs too nmuch, which could
[BaF§§&°P€da@FTﬂollutlon and waste water due to di schar ge

~of noxi ous substance.
While industries are developing rapidly, the needs for

reflecting layers also grow in all aspects including mobile
phones, MP3, displays, lamp housing, lamp reflectors, etc.
Usually, the form of reflecting layers varies from flat ones
such as sheets and plates to complicated forms by the press

process. As materials, silver, aluminum, copper, rhodium,
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On the ot her hand, Japanese Lai d- Open Patent
Publ i cati on No. PYUN&002- 129259 di scl oses the
preparation nmethod of high reflecting | ayers by vacuum
evaporation using silver asg2its 25 main conponent.
After vacuum evaporation using high reflecting netals
i ncluding silver (Ag), alum num (Al), nickel (N),
rhodi um (Rh) on the surface of flexible substrate such
plaggnpETareefisest i nricdycraveahige wefdechroegh In spite of
| am nating on the support. However, there are a few
excdll $anly anefgest itmt PyepRemi evaporat | metale et er ¥flgh usually
vacuum chanber and it may restrict the formand size
havef lole chehstaat etantll ik cagdadiqgdi if tckdsstaqgdre processed
uniform and the equi pnment costs a |ot, too.
to [cDréekesstele[ Fethnhdgh Raldbhéngnce andTgreatveeflehtance.
probl ens, the inventors have put enornmous efforts and
Thef/i pakl pleambeapywantl tiheagrvesemgedus et itogrms of prMime, so
present invention provides silver coating conpositions
theandaresspneparobleanms net b adssr efeitedt magekagbs sdisegigly to
t he sane, which can produce high-reflecting |ayers
refakteingorayewps .primary coating |ayers that pronote
i Il um nance and adhesive force of substrate such as
pl aktpameseelanide Ppaet Bhtert cPyubkimh tikpen Noo PHUNG2005-157296
hi gh-reflecting | ayers by coating silver coating fluid
disichiokadi hhe spreparaoiml euedshod tdf dindtencefdecttnhar dgyers by
foll owed by transparent-coating to protect the silver
powsipecubatisgrisiogy titaniufM sidpxtifie PTEdLnt Theventikensimilar
provi des silver coating conpositions and preparation
methetibodhatf fefrh evhing haféestisgndaykesm phi chatting bpaints
mass manufactured with no risk of air pollution or
inclatiéhgc antgainmat | oh ardabave |louiddef sath ves 4silane oxide,
proportions and i nexpensive production costs due to
titanAphe dimxibact ubgng spuac esside], Teohhi bati®ol gkida] directly
5The present invention relates to conpositions for
on faetahg plates, but they have some disadvantages of Ilow

reflectance and poor weather resistance.

Also, when materials such as silver (Ag) or chromium (Cr)
are used, reflecting layers having advanced-quality surface
gloss and high reflectance can be obtained. However, there are
often defective proportions during production and plating
costs too much, which could lead to air pollution and waste
water due to discharge of noxious substance.

On the other hand, Japanese Laid-Open Patent Publication
No.PYUNG2002-129259 discloses the preparation method of high
reflecting layers by vacuum evaporation using silver as its

main component. After vacuum evaporation using high reflecting



reflecting |ayer having organic silver conpl exes and
nmet hod for preparing reflecting |ayer using the sane.
Herei nafter, the present invéntion is described in

nore detail. The conpositions for formng reflecting
| ayer according 10 to the present invention conprise

' . I ned b | .
e R wati L RECET vor L Lokl { For WL A ol G ()

et ween conmpoun o g d

ar ba or a ni um car bopa as conmpounds
rho%#%‘ﬁ‘rrg%?zoﬁo tinq;e? TF‘g}ﬁ'éfﬁﬁ aog] %igx Bﬁ% PEBPhERL 2SURIRIES PET,

HOee, 3 NCOM-R4 RS [FOLMJ a 3] R cee9oe R4
ref PBCYIRGOONRYRESR3IREN 5be made through laminating on the
support. However, there are a few disadvantages that vacuum
evaporation needs a high vacuum chamber and it may restrict

the form and size of the substrate and make coating thickness

not uniform, and the equipment costs a lot, too.

[Disclosurel
[Technical Problem]

To solve such problems, the inventors have put enormous
efforts and finally came up with the present invention.

The present invention provides silver coating
compositions and its preparation method of reflecting layers
using the same, which can produce high-reflecting layers after
forming primary coating layers that promote illuminance and
adhesive force of substrate such as plastic, ceramic, metal,
etc., and then forming high-reflecting layers by coating
silver coating fluid including silver complexes with distinct
structures, followed by transparent-coating to protect the
silver specular surface.

Also, the present invention provides silver coating
compositions and preparation methods of reflecting layers
using them, which can be mass manufactured with no risk of air

pollution or water contamination and have low defective
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Rl es? R2 - NOCOH R3 [In the fornula above, X is a
substituted group selected fromthe group consisting
of oxygen, sulfur, hal ogen, cyano, cyanate, carbonate,
nitrate, 5 nitrite, sulfatg, phosphate, thiocyanate,
chlorate, perchlorate, tetrafluoro borate,
acetyl acetonate, carboxylate and their derivatives, n
is an integer of 1-4, Rl to R6 are substituted groups
propbgepensenindy $ed-gsdred Wi oprédiecdfogr eopteon®icst tbg Dimple
hydrogen, O -C30 of aliphatic or cycloaliphatic alkyl
man@f SEPueIindqpho@ssar al kyl group, alkyl and aryl group
substituted with functional group, heterocyclic
conmpound, pol yner conpound and their derivatives.] In
the formula 1 above, nis an integer of 1--4, Xis a
[Tdnsiast idodtedogyoup sel ected fromthe group

consi sting of oxygen, sulfur, hal ogen, cyano, cyanate,

carfNrRsehit FaVEnt Dbh MFd Bates UWd aldmpoRRe$BHat Bor forming
t hi ocyanate, chlorate, perchlorate, tetrafluoro

refPOERI 8y AGOLY aGRLORAl SrgLIDOXYIdbL WEphBREE and method
derivatives, for exanple, silver oxide, silver

for! PRDENAEL, r&O divRf B di dasiffl @le CHARE | dBereinafter,
silver cyanide, silver cyanate, silver carbonate,

theS'Ewsénai xRl icH ikeheBbbibt®, igihoes cudafiate, silver
phosphate, silver perchlorate, silver tetrafluoro

bor@lee, cShpdei iRl ViRC ety SeEVEEL BEPt BdPer &ccording
silver lactate, silver oxalate and their derivatives,

to Mile | priSemot iﬁ?@ﬁﬁ%l’lycgﬁngEQ t-@et NG G OLREISL exes that
above. And, 122, R2, 122, R4, R5 and R6 can be

arel NgePeNdent Iy, sehect echdd QiR t R tgeeHP €RdsisitivG Otompound
hydr ogen, nethyl, ethyl,

(Formula 1) and ammonium carbamate or ammonium carbonate based

compounds (Formula 2 to 4).

[Formula 1]

AgpX

[Formula 2]

Ry Qoo Rs

"NCONH-R,
R R5

[Formula 3]

Ry @@?@@ R4
R,~HNOCONH-Rs
Ra Re

{[Formula 4]
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5 propyl, isopropyl, butyl, isobutyl, anyl, hexyl,

et hyl hexyl, heptyl, octyl, isooctyl, nonyl, decyl,
dodecyl, hexadecyl, octadecyl, docodecyl, cycl opropyl,
cyclopentyl, cyclohexyl, aldyl, hydroxy, nethoxy,

hydr oxyet hyl , net hoxyet hyl,” net hoxypropyl, cyanoet hyl ,
10 nmet hoxyet hoxyet hyl , hexanet hyl enei m ne,

et hyl enedi am ne, triethyl enedi am ne, pyrrol,

trimethoxysilyl propyl, ethoxy, but hoxy, hexyl oxy,
Fhe yet hoxyet hoxyet hyl , pi peri di ne, pi perazi ne,
R,+ O pyridine, carboxynethyl,

F{riethoxysilylpropyl,phenyl, 15 net hoxyphenyl
anophenyl, phenoxy, tolyl, benzyl and their
derivatives, and polyner conpounds such as

[TnPOhY ad kAW B89E, pol yet hyl enei mine and their
derivatives, but it is not specially defined to the

X i§04PURES: ARAVE o N 1eRReke kR omOBREUGESUp f @nsisting of
exanpl e, they are one or nore than two m xture 20

oxyé@ﬁeC%ﬁQfGEthtaH%gQBQUFby%%%S,i Qﬁ}}aﬁﬁit@f, AU Be, nitrate,
car bamat e, anmoni um car bonat e, anmoni um

nitPhe@r bonat g, elday! ampRbYPhate, thiocyanate, chlorate,
oct adecyl car bamat e, 2- met hoxyet hylanmoni ung-

perBRIOPXYET hYLCRL PARBES . Boby8O0ChRELFTHBS &e, carboxylate
and their derivatives,

n is an integer of 1—~4,

R; to Rg are substituted groups independently selected from the
group consisting of hydrogen, Cl-C30 of aliphatic or
cycloaliphatic alkyl group or aryl or aralkyl group, alkyl and
aryl group substituted with functional group, heterocyclic
compound, polymer compound and their derivatives.]

In the formula 1 above, n is an integer of 1~4, X is a
substituted group selected from the group consisting of oxygen,
sulfur, halogen, cyano, cyanate, carbonate, nitrate, nitrite,
sulfate, phosphate, thiocyanate, chlorate, perchlorate,
tetrafluoro borate, acetylacetonate, carboxylate and their
derivatives, for example, silver oxide, silver thiocyanate,
silver sulfide, silver chloride, silver cyanide, silver
cyanate, sgilver carbonate, silver nitrate, silver nitrite,
silver sulfate, silver phosphate, silver perchlorate, silver

tetrafluoro borate, silver acetylacetonate, silver acetate,
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cyanoet hyl car bamat e, di but yl ammoni undi but yl car bamat e,
di oct adecyl ammoni um di oct adecyl car bamat e,

nmet hyl decyl amoni um 5 net hyl decyl car bamat e,

hexamnet hyl enei m neammoni um
hexanethyleneininecarbanaté? nmor phol i ni um

nor phol i necarbamat e, pyridi ni um et hyl hexyl carbamat e,
triethyl enedi am ni um

sil%%?g?%8¥£péCa%9§U§£eOQ§@§¥£ag“ﬁ”k%@Q@”@@r@@%ﬁ@ﬂ@b?,but it

oxysr | ylpropyl anmoni untri et hoxysi | yl propyl car bam

is ﬁégb?%pcjre&l HIFRRLWTRL YL E ok hpilkad S@RKeRY| ammoni um

o) yl'ca bOngte,:sopropyIannnnlunbicarbonate,n-
ou ni-um- car bonpat e, i sobut v, i UE
N d’éﬁ;}@& borﬂr%_élt éﬁ%/ il yl o mq’{ébu'%ff?“g‘??boﬁg?z???dently
utyla i i 2 | 4
o LT AP AR e placgen ek, <o
i carhonat e, 2- )
xR Enon VRSP dhto R R et Ry T i, SThvRest.
neplBh NOXYELNY! aTIBnLug bi GasRenat 82y ey aneeiduyiammaekueey
5y
cyanoet hyl car bonat e, 2- | a - i.carbo
OCt8§F8320y| \ é%c ndcté:g%épggﬁg%ha?€§§ﬂ Ut t5A!, boRJLEonexyl,

["fanmoni um 20

allg':lggi Z&E@%ﬁbo%gfﬁi,ghg%\éﬁﬁwlcy' aRBLYPhthyl,  methoxyethyl,
methoxypropyl, cyanoethyl, ethoxy, buthoxy, hexyloxy,
methoxyethoxyethyl, methoxyethoxyethoxyethyl,
hexamethyleneimine, morpholine, piperidine, piperazine,
ethylenediamine, propylenediamine, hexamethylenediamine,

triethylenediamine, pyrrol, imidazol, pyridine, carboxymethyl,
trimethoxysilylpropyl, triethoxysilylpropyl, phenyl,
methoxyphenyl, cyanophenyl, phenoxy, tolyl, benzyl and their
derivatives, and polymer compounds such as polyallylamine or
polyethyleneimine and their derivatives, but it is not
specially defined to the compounds above. As the concrete
compounds, for example, they are one oOr more than two mixture
selected from the group consisting of ammonium carbamate,
ammonium carbonate, ammondium bicarbonate, ethylammonium
ethylcarbamate, isopropylammonium isopropylcarbamate, n-
butylammonium n-butylcarbamate, igobutylammonium
isobutylcarbamate, t-butylammonium t-butylcarbamate, 2~

ethylhexylammonium 2-ethylhexylcarbamate, octadecylammonium
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di oct adecyl ammoni unbi car bonat e, net hyl decyl ammoni um
met hyl decyl car bonat e, hexanet hyl enei m necar bonat e,
nmor phol i necar bonat e, benzyl anmoni um S
pyri di ni unbi carbonate, triethyl enedi am ni um
i sopropyl carbonat e, tri et hy{ enedi ani ni um bi car bonat e
and their derivatives. 50n the other hand, it doesn't
necgssa[|ly have to restrict the kind of amoni um
car bapat e or ammoni um car hon ands and
OCtﬁE%Fihgﬁgﬁgggfhring nethogémg%%? exa l%gggggﬂg. Patent -
. , 985. 9. 17) _di 20Pni um
metgﬁfﬁ%ﬁ%X%FiéEﬁﬁ? €6npounds cgnc§gh%§g%¥%£@&?ron1lo 2
rimary am ne, secondaty amn iary '
cyapggspy ?@FQﬁﬁ?WﬁBe goﬁ%%ﬁ%ﬁgagﬁgkggbbon d?g%?ggﬁéafﬁamate,
. Ammoni um car bonat e, .based compound n [ ' ;
gty ationti e e R R SR
anoni um bi car bonat e based conpound ' ;
metfﬁlﬁﬁFﬁlFﬁﬁimﬁﬂéLnole of water igh?%?ééﬁhgyaﬁ%$hgggggmonlum
ey are nade with or w thout .any. specif | I '
nesefe bt N T
ollowi ngs are to_be used:; water, alco L amind
PYﬁ'i*é’tlﬁéﬁﬁ‘l ¢ P&ﬁ&p’ilh%és FORRHB Y %mnd but Q%Ofééiéﬂ%é%ﬁéa‘“mu‘“
~such as e enegl ycol and glycerine, acet
1s<§ﬁmy1§ééﬁ§¥%‘}‘a"§% Dutyl BEnayApsmenits N E i aiatraRate,
ethers such as diethyl ether, tetrahyd ,
trncﬁté:@aqy@,llbéégaﬂ@él%m B et lsgﬁﬁ%éyég{f‘gir@b&%%rbam“e’
acetone, hydrocarbons such as hexane and h A0S :
et?ﬁﬁ%?ﬂQQéuﬁgn?pundsd%ER%Fﬁﬁfqﬁﬁﬁfgne and tolﬁgge, ylammonium
' gen substituted sol vents. such as chlqgro i
1%@(?%&[1@@;?1’2’5@&%' ?ri d&=gRECRAF BEIRE A hl %Ellé grﬁoggtrate' o
m xed sol vents of the 9 aboye. for carb L.OXq ;
butylampPrgé™used as 5U5HF¥&c8588n?ﬁgthe vaporggﬁéééy%ékﬁonlum
as solid dry ices.

't i as
T
nium car t i i .
DO ATLCET bONLE GGl veS Bl LS ISPl

2 -
i ncluding the above gnes &f t he ?igal ﬁg¥%pigkb & 5

gttt G
me:g?égfiiziiﬂﬁﬁﬁfﬁsggeitgogfgﬁif ﬁgﬁ?th?%$9%§%§%§<; 2"
methoxyethylammonium bicarbonate, 2-cyanoethylammonium 2-
cyanoethylcarbonate, 2-cyanoethylammonium bicarbonate,
octadecylammonium octadecylcarbonate, dibutylammonium
dibutylcarbonate, dioctadecylammonium dioctadecylcarbonate,
dioctadecylammonium bicarbonate, methyldecylammonium
methyldecylcarbonate, | hexamethyleneimineammonium
hexamethyleneiminecarbonate, morpholineammonium
morpholinecarbonate, benzylammonium benzylcarbonate,

triethoxysilylpropylammonium triethoxysilylpropylcarbonate,
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10Organi ¢ silver conpl exes can be manufactured by

reacti on between ammoni um car bamate or anmmoni um

carbonate based conpounds and silver conpounds. For

instance, the preparation tgkes at |east one silver

conmpound as shown in Fornmula 1 and at | east one

ammoni um car bamat e or anmmoni um car bonate 15

derivatives as shown in Fornula 2 to 4 and the conpl ex
pyre@liihhese, which rpaciriyndtgnsel ves w tthdetthgdbrnedisminium

in the nitrogen condition of pressure or anbient

i sopEB8HFUELrbdia tGAS EL SiH tiflchediamiis €dn bheatlobhawd ngsd their
can be used: water, alcohols such as nethanol,
der8t/Baneks . i sopropanol and butanol, glycols 20 such as
et hyl enegl ycol and gl ycerine, acetates such as et hyl
acetate, butyl acetate and carbitol acetate, ethers
such as diethyl ether, tetrahydrofuran and di oxane,

ketgescriChhraerrehank, et byl &edara: ankReebetiey have to
hydr ocar bons such as hexane and heptane, aromatic

rest@IBOUREGS SUGH aF kereenemardrbahdeseor2amabdibal agehonate
substituted solvents such as chl oroform nethylene
based compounds and their manufacturing methods. For example,
U. S. Patent No. 4,542,214 (1985. 9. 17) discloses that
ammonium carbamate based compounds can be prepared from
primary amine, secondary amine, tertiary amine or at least one
of these compounds and carbon dioxide. Ammonium carbonate
based compounds can be obtained if 0.5 mole of water is added
per one mole of amine, and ammonium bicarbonate based
compounds can be obtained if more than one mole of water is
added. In case they are made with or without any specific
solvent in the condition of pressure or ambient pressure, the
followings are to be used: water, alcohols such as methanol,
ethanol, isopropanol and butanol, glycols such as
ethyleneglycol and glycerine, acetates such as ethyl acetate,
butyl acetate and carbitol acetate, ethers such as diethyl
ether, tetrahydrofuran and dioxane, ketones such as methyl
ethyl ketone and acetone, hydrocarbons such as hexane and
heptane, aromatic compounds such as benzene and toluene,

halogen substituted solvents such as chloroform, methylene

chloride and carbontetrachloride, or mixed solvents of the
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10 chloride, carbontetrachloride, or m xed sol vents of
t he above. To prepare silver conplexes that are
used in the present invention, besides the above
met hods, it can be manufactyred 5 by preparing a m xed
solution of silver conpound (Fornula 1) and at | east
one am ne conpound and then naking it react with
carbon di oxi de. Like above, it can react either with
abo¥e . Winlsh@ulr selrvent siiioxidee ditt rceg@emec angtid ian lofibbled ones
pressure or anbient pressure. However, it is fine to
in UsR anpdretdieds idr ki tdhel ifd rady nateer.i alt darioteser imn the
identical. In other words, it doesn't necessarily have
supk@cRiltiE£5t £bKAL OIth Ol VRN ifepagac bndbni enpeapbangse or
concentration, catalyst, etc. for preparation and its
ammbén€LAl. cBryHamamanuwachutiingsmedized Dfe t fgedi liverthe present
conpl exes according to the present invention is
invén$ebased i nKarean fatesd Appl heéahd® Nocluding the above
10- 2006- 0011083 by the inventors of the present
ondgIVEt i @k findBSnibersdT Usttiicrofe Fos Nudenbidagl OWin other
[Formula 5] 20 Ag[A], [Ais the conpound of Fornula 2
word® , 4, i8N J8gnaRgeSedds$hibrll: Shave 1k d nphivdesedti€ictions on
silver conpl ex above. The coating conposition of the
so0lRe838Nt AdARRbhOR ¥ ruakbe caddeht ¥esisniChcasalyst, etc.
sol vents, stabilizers, |leveling agents, and film
fordpteph@lt$oni dndes@ssalaid.5As for stabilizers, for
I Nstance there are am ne conpounds such as primary
am Heya SRS OB Bl ex@dd da8r tedmartifiaduradbyi teaction
car bamat e, ammoni um car bonate, and ammoni um
petiicedl Doftfich RAS € e £mRIEIS | oPhOSRIAGH Lisn COBREVBASt S UChased
as phosphi ne, phosphite, and phosphate; sul fur
confpRRNGhdl & i IR ddMpdutical. ard swdtatiee, They ¢aRPashtion
of these conmpounds or m xture of nore than at | east
tai¥die &f idesm &%tbfiw@fl%&ﬁg&m Ngs CORPAINGS, FbOkula 1 and
exanpl e, they are selected fromthe group consisting
at Of 18BLOY| 0281 NgmMEhAMh aRkRBamAtHr OBY! WmMdBium carbonate
i sopropyl am ne, n-butyl am ne, isobutyl am ne,
det B8RV lesAMHCshown in Formula 2 to 4 and the complex of

these, which react by themselves without solvents in the
nitrogen condition of pressure or ambient pressure. In case
solvents are used, the followings can be used: water, alcohols
such as methanol, ethanol, isopropanol and butanol, glycols
such as ethyleneglycol and glycerine, acetates such as ethyl
acetate, butyl acetate and carbitol acetate, ethers such as
diethyl ether, tetrahydrofuran and dioxane, ketones such as
methyl ethyl ketone and acetone, hydrocarbons such as hexane
and heptane, aromatic compounds such as benzene and toluene,

and halogen substituted solvents such as chloroform, methylene
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15 n- hexyl am ne, 2-ethyl hexyl am ne, n-heptyl am ne,
n-octyl am ne, isooctyl am ne, nonyl am ne, decyl
am ne, dodecyl anmi ne, hexadecyl am ne, octadecyl
am ne, docodecyl am ne, cyglpopropyl am ne, cycl opentyl
am ne, cycl ohexyl am ne, allyl am ne, hydroxy am ne,
anmoni um hydr oxi de, net hoxy am ne, 2- 20 et hanol am ne,
net hoxyet hyl am ne, 2-hydroxypropyl am ne, 2-
ch1by e xye2rvmitatdyictipl-idei ner metdiboqivepyk afi bke above.
cyanoet hyl am ne, ethoxy am ne, n-buthoxy am ne,
2- hexyl oxy am ne, nethoxyethoxyethyl am ne,
nmet hoxyet hoxyet hoxyet hyl am ne,
di etdhyhaspae, diiprepylcerbniexds ethanohaei nged 2bn the present
hexanet hyl enei mi ne, nor phol i ne, pi peri di ne, pi per azi ne,
invéation, besides the above methods, it can be manufactured
et hyl enedi am ne, propyl enedi am ne, hexanet hyl enedi am ne,
by gricplabingnedinifidie, sl kit hyt essth@xyddnsaidy| (Boimea 1)
triethyl am ne, triethanolam ne, pyrrol, imdazol,
andP¥it dicletr ameneadakal-debydacdinat byenatekdhg it react with
3-am nopropyl tri net hoxy 5 sil ane,
cardoal a0pEopy| t miigkehoxyose| ang; awinl | peacanisitdiere, with or
am nobenzonitrile, benzyl am ne and their derivatives,
witRBA PO yTRINIGOTRAUNEIe SWGl ragenol yaldidiam nef orpressure ox
pol yet hyl enei m ne and their derivatives. As the
amAQREr §ire sERFBOUNevie®!, EXANDE e£iA8MEDI uieC aama¢ehods if
amoni um car bonat e, and anmmoni um 10 bi car bonate based
theC GRRAUNGE t2% € a3 elseciuedul-e 0Akt haegedual consi sthag webrds, it
ammoni um car bamat e, anmmoni um car bonat e, anmoni um
dodint@r bpaat £saetNy| daReni ue ey | eashatateons on solvents,
i sopropyl ammoni um i sopropyl car bamat e, n- but yl anmoni um
redctabdt V! edRputdtireQbut ybituammtion, 15 catalyst, etc. for
but yl car bamat e, 2- et hylhexylamoni um oct adecyl anmoni um
préetadecyl aaabasmtfielda.

The manufacturing method of the silver complexes
according to the present invention is disclosed in Xorean
Patent Application No. 10-2006-0011083 by the inventors of the
present invention. It has the structure of Formula 5 below.
[Formula 5]

Ag [Aln
[A is the compound of Formula 2 to 4, and m ranges in

0.5~1.5.]

The silver «coating composition wused to form the

reflecting layer (2) with high reflectance and high gloss
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2- met hoxyet hylcar bamat e, 2- cyanoet hyl ammoni un-
cyanoet hyl car bamat e, di but yl anmoni undi but yl car bamat e,
di oct adecyl ammoni um di oct adecyl car bamat e,

net hyl decyl ammoni um 20 net hyl decyl car bamat e,

hexanet hyl enei m neammoni um

hexanet hyl enei m necar bamat e, nor phol i ni um

nor phol i necar bamat e, pyri di ni um et hyl hexyl car bamat e,

inclihiigthyhengdi a8i-Nntbiplex above. The coating composition of
I sopropyl bi car bamat e, benzyl anmoni unbenzyl car bamat e,

thel3resaREORYLEAL DORahEy $ARTORY| aFHDH] HWI eadboaat Solvents,
but yl ammoni urm- but yl car bonat e, i sobut yl ammoni um

sta%w?%y.l; car %R}_@tl@n%- budgdrammoni i - bgtyhcardnatants, if
ut yl anmoni unbi car bonat'e, 2- et hyl hexyl anmoni un2- 5

necgggggggxylcarbonate,Z-ethyIhexylannonium
bi car bonat e, 2-

methoxygthyl apmmn iud-dTet hexy et hydcaionadsz are amine

met hoxyet hyl armoni um bi car bonat e, 2- cyanoet hyl anmoni um

com%bunds uch as primary amine, secondary amine, and tertiary
yanoet hyl car bonat e, 2- cyanoet hyl ammoni unbi car bonat e,

ami®el adgGyd AP NEMDRShAAECY LaabRotR! &adiddrnhy AMMEHY Ulmonium
bicarbonate based compounds; phosphorus compounds such as
phosphine, phosphite, and phosphate; sulfur compounds
including thiol and sulfide. They consist of these compounds
or mixture of more than at least one of them. As the concrete
amine compounds, for example, they are selected from the group
conesisting of methyl amine, ethyl amine, n-propyl amine,
isopropyl amine, n-butyl amine, isobutyl amine, isoamyl amine,
n-hexyl amine, 2-ethylhexyl amine, n-heptyl amine, n-octyl
amine, isooctyl amine, nonyl amine, decyl amine, dodecyl amine,
hexadecyl amine, octadecyl amine, docodecyl amine, cyclopropyl
amine, cyclopentyl amine, cyclohexyl amine, allyl amine,
hydroxy  amine, ammonium  hydroxide, methoxy  amine, 2-
ethanolamine, methoxyethyl amine, 2-hydroxypropyl amine, 2-

hydroxy-2-methylpropyl amine, methoxypropyl amine, cyanoethyl

amine, ethoxy amine, n-buthoxy amine, 2-hexyloxy amine,
methoxyethoxyethyl amine, methoxyethoxyethoxyethyl amine,
diethyl amine, dipropyl amine, diethanolamine,

hexamethyleneimine, morpholine, piperidine, piperazine,
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10 di butyl carbonat e, di oct adecyl ammoni um
di oct adecyl car bonat e,
di oct adecyl ammoni unbi car bonat e, net hyl decyl ammoni um
nmet hyl decyl car bonat e, hexangt hyl enei m neammoni um
hexanet hyl enei m necar bonat €, nor phol i um
nmor phol i necar bonat e, benzyl ammoni um benzyl car bonat e,
triethoxysilyl propyl ammoni um 15 o _ '
eth{;iéﬁéMﬁié yl pr gpydsaheaabaingyr i di hiesambibpl dueditaaine
ri et hyl enedi ani ni um’i sopr opyl car bonat e,
tri%Eﬁfﬁéﬁ%&%&Hﬁd@ﬁ ni umPiLahoRakaeandxy feigethyl amine,
erivatives. Al'so, phosphorus conpounds are
triéEﬁ&fsgﬂH%g,a%ﬂﬁ%&%&h@l&%?ne(Ixﬁy%rBi,oriﬁ{Békdﬂ) phetdine,
I'ndi cates al kyl or aryl group of carbon nunber
1 204exQ0Ry €S akechli butylaiheppbppetrimethoxy
amlf’?%gﬁ‘é%%ﬁr}hosph?ne,%i et hyl phosphite, triphenyl
. 180gsphist g, 5 95 benzid « ARSI €.sitikinet hy bnphesphat anisidine,
Sll%?%’ Fgrggﬁ%% conmpounds, "there are butan thiol,
n-ne | digtbyh sshihdle adet eabydr atdviiophenes, and
amlgf)gyefﬁggﬁ%%ﬁed’e, 2- rrgr capt obenzoazol e,
tetrah LOPRERR, 22D 11196k Me0lat olgethyThReimine
pOlg%ﬁntC%g‘%%gl?g%i :%i%zer ausa%g ﬁi&s E'Iot 14 limited once it
| 5 suited & i ks PERPeES Yot d honpRe@Bt, for example,
am% rslf\;lgﬁtri ;%%rfl%{:w% iigs good to have a rr“g{e rati o of
0.1% - 909 LLver compoungs. AlSndeer, filamd ammonium
ammeddiUsy antg:é?rk%rng{é%f c acid and organic acid derivatives
. can be. use t ifaconpasede frdd Xtfom Oftheor group
blciaﬁgr?natgl egggggneg(g% onent. The exanpl es of organic
aci g ;are Jeeld hdcaPHLYEEE, aghflon Mah efdbanitd, ammonium
corb%lvsgtll’lng é’?i%, %ggg‘h‘of’% aci d, octanoic acid,
. 2-et hyl - hexangj cid e RRkSadetd, | dsbpromealathmonium
bl%girgoa act_eaci %ggkg%ﬁﬂpﬁgﬁc aci d, etc. For "or gani ¢ aci d
isgfé#/yiéavﬁ%%gaglger e ar %%‘garhlagm&)qli%\l d ampnbuty Sl dbamate,

Ni'UMm acetate, ammoniumcitrate, anmoni um

RS U sl et Ukt Al il
N
oo PR B R THigEND o o BRI AREEnals BDRaerRbEFEEMFLaTON U
2y kT AR S b (Vo EepbbenfbamiShidt, T, 2-
cvehpe SR iRy TanBR Rl A0 qBlcyetarbanate,

istants 1s not limted,

,out Lt ] d.} . fne: cZd%Ymonium
dlpgtgéFQ%fm%%%Eﬂggegsg t%?gggﬁcgpbéﬁgﬁél() élhy%de %5 (11}

vents may be sonetines
needed to cagntral the viscosity ofy,silyamLeaiRgneanmonium
meEBﬁﬁggFYf%‘?]r 130 'hel p make thin 7 m The}gusabl e
sol ve

hexametﬂ&feggg%£§%é§¥ﬁaag%%,fnﬁggﬂﬂgiigﬁng morpholinecarbamate,

pyridinium ethylhexylcarbamate, triethylenediaminium
isopropylbicarbamate, benzylammonium benzylcarbamate,
triethoxysilylpropylammonium triethoxysilylpropylcarbamate,

ethylammonium ethylcarbonate, isopropylammonium
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consi sting of water, alcohols such as nethanol,

et hanol, 25 isopropanol, 1-nethoxypropanol, butanol,

et hyl hexyl al cohol, 15 and terpineol, glycols such as

et hyl enegl ycol and glyceriqﬁ, acet ates such as ethyl

acetate, butyl acetate, nethoxypropyl acetate,

carbitol acetate, and ethylcarbitol acetate, ethers

such as nethyl cellosolve, butyl cellosolve, diethyl
. __ether dr of ur; ' A€um ket opesa stk tas, n-
1S°ﬁﬁ?§¥}c%?%%ﬁﬂ%gtonef'a etgxg%ag?nethylfornanide, and

&QM{Q@'DVVYOligggﬁé%ﬂggyaaag&ggns such agohaxan@mmonium

%% ane, dodecane, paraffin oil, and mneral spirits,

iso§9gg§é%%%§.gggundsgigﬁgﬁﬁén Zf0e, £ obiePtuarthate, t-

0g€n su sol vents such as

but%i%%%§§9§&p HEtQ¥%é¥E%ﬁ§Ué3ride_qguéthylhexylammonium 2-

etrachl or acetonitrile, dinethylsulfoxide

eth%ﬁgg%§gg?%glv nts OE—%@%yﬁhQ% 1ammoniumr*”%ida?%onate, 2-

Aot od OF reflect ng layers i s described

but%

Ln_no etail. using the £omgsi,tj eL-hehhesling 2-
metkﬁ?@Fgggc%%?olﬂﬁéto t he ﬁ%esent>éﬁ$2¥?ioﬁ. The

reparation nethod of. I LNY | ayeysndaarydin@nti o 2-
me“?]ﬁécg’ﬁFgé’gﬁ?‘m‘?%%/“e‘ﬁti gn”%‘%??ﬁ?%és tho 25(%%3 of (1)

formng at.|least one kin i Tﬁhdﬂ%ﬂw ng | §iRESbonate,
CY%ﬂﬂeghYgﬁﬁFBQE §?1Iunin%ng%é%ﬁééﬂbstrate and the
hesi.on force of si

océ%%gfyﬂgpwpﬁéu% highf%é%#§E i%&Eg%gggggingulﬁggﬁﬁgﬁﬁfﬁgnium
ai i EErERger By or < AEUa N e O e et R pponate.
a1 keI GBROR B par onP FER? SR S0t i hg, b pratcere "
methgkﬁgé%g%&%gg?g%yer and 16 i npr QvesBeal1 £881 el @ fonium

ance, and weat her resi stance.

Al so, the present jnvention ri LBei s @PSonate,
he%ﬁmﬁﬁ?x%ﬁﬁ%iW&BSFaFéﬁ%?t%s fgggégogg&anﬁgég adhesion o
force and gl oss and wher post | & 1L$pf i
T R o o
reflectin

trhat e} é&?@%&éggr L4 felO inpﬁ?¥§d9ﬁb&§ion f B &&rbonate,

ing rayer and“transparent finish

coating | ayer, or _to.control nc o a
ErigEngES eéﬁaml?&P@o,l§ﬁgr%?%%%% |nvéﬁti%ﬁq%nggéﬁédlamlnlum
.conprises th e ere the refl I.ng j
bigARRPRACE (2R pgg?ggrgegﬁgﬁglveg. S?E%f gh@¥ﬁﬁof§s compounds

as neta eramc |ayers
ax nEeBF ESEREet R AT P TS Bibor (500 P 3B tetart bye
1ol PR OB A0 LW S5 corpon EIEE 36 T cre
exgmpleRnattr KRR Eh P B oA O Tyl Lo oy p Lo
chbebhite iSSP RIS, SRR, | BHSepdle] Serictn
o T A e M

ceram c,
n—gg;ghétgggi, diethyl sulfide, tetrahydrothiophene, allyl

disulfide, 2-mercaptobenzoazole, tetrahydrothiophene,

octylthioglycolate, etc. The amount of stabilizer usage is not
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The substrate that can be used in the present
invention are plastics such as acryl but adi enestyrene
copolymer (ABS), 17 polycarbonate (PC), polystyrene
(PS), polynethylnethacrylatg (PMWM nyl on,
pol ybut yl enet el epht hal ate ( BT)
pol yet hyl enet el epht hal ate (PET)
pol yet hyl enenapht hal ate (PEN), pol yet heret her ket one
1im EEEX ncBOLL)fI Bide 6 PLY. £8FCrheMhRI propetegi 8F the present

Starnless, tin, alum num alun1nun1alloys copper -zinc

1nv%u:?¥ﬁ QQQ ﬁ@ehs ?Bgdcgéaﬂ&\‘Fé SURB1 ST BSSES,0.1% ~ 90%

eries, For the primary paint of

to LG R esceé}&cpdl{h\ﬁ%nt 'Iﬁ.@é) SOfdd PLydi QHEQS@&I%@ PetddiSic acid

¢an bé use € 'so ‘state paint largely consists of

andlt %errgggﬁet tgt'{:gg Eigf‘{u@I = SCLHAI{]%@QQ@dS an‘éﬂ'”t'h%yt Bee composed

€ parn udes a curing type containing

of ?ngllrx\;ﬁeﬂt Sf Vﬁ t hc%y 1ospldd st a&@a@@' Bhe %on)bﬂhQﬂtt YfPBe examples

evaporati ng sol vents; a photocurable

type |nC| udi ng n nd.phot guipiibakeia, Theseric acid,
of ég)%%g%u%Fﬁaeao %ﬁ§£%€npgnentsufgr at | east one kind

plvaé!\}glr ey pﬁ%:!géﬁ %SOHE 18t ekt 5ARRANERL Y, SULRt3§/1 - hexanoic

%g dge agent's, adhesi on pronoters,
traviolet sta er d color apts gan qulnq @dalic
St ol s ey ophenns
of S|n abqve are not n S skl ctad Thgf I %
29 are suPTed 1o S?%é g%?%%?ggo% t he pﬁggente rganic

?/ag‘g‘{ 'é]g_ngleanxghl 19, 30PNG, %%&a%cggaﬁ'éedam:mm citrate,

i ng on Substrate or 1 nstance, those

amr{b%}ai;}grgalea\, be t%ii%m%%niﬂﬁma%&&ﬁé %mtﬁél?ltﬂ#l tﬁ’éﬂé’bﬁje, ammonium

acry acry am ne, hybrid of

ox Jeas estel taagngnl?realg mﬁ%h&fé@e Bi‘%ﬁiu‘i hes f@skiddiNEalts such

e resin, etc curing agents, In

as aﬁarel%%%%%e : g%%g et erc‘)l& %cgtét[é 91 ¥&] Ayd 1 U ASHAUHAL & i1ver

fat e?¢an be used. n case of epoxy,

- R RO L M " e
b ESRET AT By 00 ALRAR e B refcdce
TR I S B R, T . 7
i bl L 50p Serbrh AL o oo

such as_ure £po a at
Inpoﬁ?es§?r &3 (gng ?s‘l | I(%,o)rifeﬁu acér%gf Fhe leage amount of

ate, and

f t t e m
flg"ﬁé‘%ssi’s‘%@é?%i‘mw Spire Cﬁ%‘loi‘%éety#?d”?@% a mole
nethacrglate

B-hexa ed|ol , and vinyl ether
ragbAoRer shth“égibdi H n%ﬁ%@?%? %ther and

g_rl el réy' ! gvgr?tosls gnla\{rl n}XI ets%?nretlg\%rs plbé)éd)ed mtEi A Mol the
hydroxycycloh | phenyl ket one, 2- h dr X thy ke thi
Vlﬁﬁ@ﬁ&Fﬁr&ﬁa i &8N, B AGStHRA %d¥ﬁﬁé%§Iet an%%e? w
etc can be | evel.i ng agent wet.Lin
fidfentEh %rél & tﬁogY%% Cfi'lnho?es éﬁdﬁﬂggters S
co?lfsflg(t::tlngl ggfr esIraltteé:lE ,I n%lcohols such as methanol, ethanol,

isopropanol, 1-methoxypropanol, butanol, ethylhexyl alcohol,



20 specul ar surfaces, and to form snooth primary
coating. The exanples are Sgijynol series by Ar
Product, TEGOwet series by Déguessa, BYK series by
BYK, dide series by Deguessa, EFKA 3000 series by
EFKA, DSX series by Cognis, Powdermate series by TROY,
acr .Ql | gone etc, Far esi on onoters .
nd e ARl BT G o s T oar Palba ek, SHESerine,
wa and 19 sil gne coupling agents such as trimethox
acelPb91 UTEnES Y ( FERSEREXy Rt ahe ACRbFESpt Mot hoXypropyl
ropyl trinmethoxy sjlane. Titania, zirconic, and
acebphfi niAARRY R cAGFItRRG agehts addl s kR t g6etpdre, ethers
ultraviolet stabilizers, there are derivatives of
suche@fophendie tgpelobehveirilazioye togddoanlekel diethyl ether,
chel ater, salicylic acid type, benzoate type, and hals
tettypedrCfbaaBpegndl t giexThMJVI Nesenees andhChiemasserhyl ethyl
series are the representative exanpl es. The
ket @ié rabycpaink,i g CONRPST b a8nt BEPUGH S UTmPFIREESS-PPWrol idone,
fornms a coating layer with high illum nance by spray,

hydgé@arEBQSr@chxﬁginga§E§pheptaneIhhéd%EQReLSﬁMﬁ%f%in oil,
silver specular surface reflecting layer (2) is fornmed

andaf%fﬁ%ggf Cgﬁ??gkgiongyyﬁ%€¥3(HﬁﬁﬁgbéﬁﬁgasagghCoggedbenzene,

an fed € primary | ayer
d in St i). Th ) it
corPEEPELSHRA™ ERGL) ) varousne DE-SRIROTRY SBelfhpgs sucn as

hlbefgre. As for the coating nethods, any nethods ,
Chleppt BB used™PREVGERSy brdsiiigle spralf coat? Rgontpprachloride,

coating, roll coating, spin coating, or printing such
acel@nifki e pilAeithy 1 oflflsstiqe | ari Rgxedesedivgitintéhgthe above.

pad printing, Gavure printing, Flexo printing, R so

printing, etc. Any coating nethods can be used and

sel ected depending on the substrate's form and

qualdw,y. the preparation method of reflecting layers is
described in more detail using the composition for reflecting
layers according to the present invention.

The preparation method of reflecting layers according to
the present invention comprises the steps of: (i) forming at
least one kind of primary coating layers, which improves
illuminance of substrate and the adhesion force of silver
specular coating layers, and (ii) forming a high-reflecting
specular surface on the primary coating 1layer wusing the
composition for reflecting layers according to the present
invention, and more comprises the step of: (iii) forming at

least one kind of transparent finish coating, which protects

the reflecting layer and



20 The silver specul ar surface can be now
obtai ned fromthe substrate ated by such net hods
t hrough the process including oxidation or reduction,
annealing, infrared ray, ultraviolet, electronic
| ayer, |aser treatnent, etc. The
: frer-t L, S C e t . t
I A T
al so _daone in air, nitrogen, and carbon nonoxide, or in
resistance . . . .
niXed gdses contai ni ng hydrogen, air and other inert
gases, if necessary. Heat treatnent is usual&y done at
Dot ALERr B0MRS At A C, ETAAY BO et WOARTIGE afde Steps
300 C, or nore desirably at between 100 00 and 250 C
wherg ZddR%eoiathebd@Ydy L& erBededch I ARl dikpsion force and
tenperature within the above tenperature range hel ps
glosise and f shaiey aofpdstavaFodayrst arcefornefls yoorddag another
they are treated at 80 - 150 C for 1 - 30 mnutes and
tramseraragda N atatlis®y - @00 thd orrdfie80inynulegerStép order to
(rii): This step is where transparent coating
impir®vapplddatkdiopr ofeetet hBet@blkact ivng | ayef1d@)iddat layer and
was prepared above. The fluid for transparent coating
trd#%%%ﬂéhgoﬁﬂhﬁgﬁFééﬁ@PﬁﬁeméJéf”ég | gyeredmrdiS RBehnsparency
necessarily restricted. That “is, anything anong them

andpQQﬂQ§3Q§%?m%%ce they are suited for the purpose of

t he prese vention, and the transparency of film
af t coating _shoul d he nore than 90% with gre
R e S nohBg BT et et i oo o S P bhsSanabgaFEep Where
water. The fluid 21 for_transparent coating here nay
the FaURF B R ph? ¥EE +8daEPEREdat® t(HPRSGRTSsSark as’ metal or
hydrazi ne, acetichydrazide, sodiumor potassium
cergdrishydryeles usirnpddreel veat endahhan géﬁt@@@ﬁ@@l-such
as net hyl di ethanol am ne and di net hyl ani ne bor ane;
nmet BHersahtstdrsudthaspresent chiwvmrntdeomonebaiscmaiited in more
iron sul fate; hydrogen, hydrogen iodide, carbon
detvainoXyehal dedysdeo £osposndsheuehgasetor mal dehyde and
acet eal dehyde; organi c conpounds such as gl ucose,
ascor Bi,¢caqi d,s sal beybkcsaehdont ML AEkfecting layer, which
pyrogal | ol , and hydroqui none. For ultraviol et
i o S (lizer 0,.LL ' ri WU here _ar, :
o T Tedt oF BetS i Nerbas e tens ot azore apssing laver
ni ckel chelater, salicylic acid type, be ate type,
(2 Nl S AR T4 bt SLEP aPPSEens) REVPR Senies. and
Chi massorb series are the representative exanpl es.
St igure 2 is a cross section of the reflecting |ayer
that is conposed of a primary coating layer (1), a
prefFéoat, | ayke EAmany r ebbédnionglégger (), igndfarmed, which
transparent finish coating |layer (3). For the present
prdammterd | apheisiotasembhegr esulsstwaaelhesiconh2@ floigle illuminance,
between the primary coating layer (1) and the
aftfeed | @chirighalrdyefa{2) , wak idbLasE 6hl t@le SPEEEh8E of substrate
reflecting layers with

such as plastic, ceramic, metal, etc.

The substrate that can be used in the present invention

are plastics such as acrylbutadienestyrene copolymer (ARS),



hi gh gl oss and refl ectance are not well fornmed, a
pre-coat |ayer (2A) can be e, after coating and
drying a separate priner bet Ween them to i mprove the
adhesi on force and gl oss. 25 The prinmer is liquid
ca e e SP f|c
p01$estr|€%?onsn%$ha %&ﬁy%rgf |ng @g% begﬁ§'§Ethy%$%;hacrylate
e suited fgr t he purpos

i nst anB&; Priose t hat® ¥butge%n8‘éei ot BOYERLI O, - ppny

Prier's “are al kyd
ester resins, |con
POlﬁb%‘f%f%’?%é\% ePIaEbﬁéatspoﬁm esi RELY EEHEF“@“PBEtﬁélate (PEN) ,
pol yam de resins, nelam ne resins, acryl resins,
polxm%%%%@@akgbpyést dPEEEins, PAhd pEI§ vi FE) but {tdl- 7 metals
resins. For colorants, the white pignment of netal
inchxitleyi steded esoh 88nsi | ahenoxime, alivmEmium dildgide, copper-
zi rconi um oxi de, and magnesi um oxi de. 10 Fi gure
zin@ i alaogepss et ivveol ; t hanef |@etamipgcs aysenchhatas s glasses,
conposed of primary coating layer (1), a pre-coat
pottdyeés(2A1e3,retkecting layer (2), a post-coat |ayer
(2B) and a transparent finish coating layer (3). 15In

theJr 630t 1 IWERLT 8R4 nd T 1 86L | ?Qekéiﬁr 168 rkE JRdes011d or
by form ng ?ransparent finish coating, after a

1lq$°§t588@g %X%Es(%ékl' prgggreghgySQQH%gsﬂﬂﬁﬁ?%galnt largely

(PM

arént coati The“Fefl ectin
er rove t e adheS|on force between_the
Con?ﬁrﬁﬁsglogss efTect Rbnﬂafeerskré)aﬁﬁd e b tPEREPar dfttte the
finish coating layer_(3) and control transparency. and
ligebf optehgng@ inthosRCLEERSt & FOr Tt Rhe CYBSt BdIHye solvents
(2B) are polynmer resins such as water dispersed
witipbhyusel hdnestasenspasinti cope de8ing ahdracr §prméspnsfilm by
and netal conpounds including 23 of use, once they
evapavet hhgh dobnspas ency @ ttdmiadile t yyioe f onolukiimg monomer
film Meanwhile, when there are silver conpl exes,

and Wpinelt havei tohtbeen morgd etrelsyi rlkead £d @hd héf the components
reflecting layer (2), they can be treated by

for F 88UELARES onEhe BXANPEesrOhary paints. Some other components

such as leveling agents, wetting agents, adhesion promoters,
ultraviolet stabilizers, and colorants can be included for the
present invention, i1f needed.

The resins above are not necessarily restricted. That is,
if they are suited for the purpose of the present invention,
anything among them can be used and selected depending on
substrate. For instance, those that can be used as curable
resins are melamine, polyester, epoxy, acryl, acryl melamine,
hybrid of polyester and epoxy, silicone typed thermosetting

resin, photocurable resin, etc. As curing agents, in case of
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5 reductants are hydrazine, acetichydrazide, sodium or
pot assi um bor ohydride, trisodiumcitrate; am ne
conmpounds such as nethyl diethanol am ne and
di met hyl am ne borane; netal;gsalts such as ferric
chl ori de nonobasic and iron sulfate; hydrogen,
hydr ogen i odi de, carbon nonoxi de; al dehyde conpounds
such as 10 fornal dehyde and acet eal dehyde; organic
polgespetinds, sLEitmsylgiaidyie i sasysnbratacaud bid¢leylsecyanate
acid, tannic acid, pyrogallol, and hydroqui nOne.
canFibgungsed t rwughs&i gfir ep8xgy e atvendpos smdaet itypgsofsuch as
lanp 15 reflector form ng process by lamnating of a
dieSHppenéeridnid)e , and hbeamethebeneigriayiere, accoethagdianine,
Exanple 9 of the present invention. The present
Xylbﬂéﬁﬂ&m§m5Jﬁndddpﬂdﬂmaedmamhee,St&mﬁVWﬂﬂuyamﬁéamide can be
reflecting layer is |am nated and adhered to the
usedUpRar ieke2@£( He)ylyhicatbbzysit eattd afiopglyetisr orype can
ceram c layers, if necessary. Since adhesion anmpbng
pe | BY&AS IThodeOr as alscAdkesi veryidy irestisualdye upedyurethane,
wi t hout specific restrictions. That is, anything can
acreiusgdiyRaee bbEyvangl sehleddor titequeljodesef phéyvinyl
present invention and if they have no heat deflection
alcoho?d tdie gefy esttyigal aypsr abhetodwmbiat | ngs i, kidegre are
the excellent 24
acrylic oligomer such as urethane acrylate, epoxy acrylate,

polyester acrylate, and silicone acrylate, and mono-functional
or multi-functional acrylic monomer such as hydroxyethyl
acrylate, hydroxyethyl methacrylate, 1, 6-hexanediol acrylate,
and vinyl ether monomer such as butandiol monovinylether and
triethyleneglycol divinylether. For photo initiators, 1-
hydroxycyclohexylphenylketone, 2-hydroxy-2-methyl-1-
phenylpropane-1-on, 2, 2-dimethoxy-1, 2-diphenylethanone, etc
can be used.

Also, leveling agents and wetting agents are used to
prevent pinholes and craters, which affect high-reflecting
specular surfaces, and to form smooth primary coating. The
examples are Surfynol series by Air Product, TEGOwet series by
Deguessa, BYK series by BYK, Glide series by Deguessa, EFKA
3000 series by EFKA, DSX series by Cognis, Powdermate series
by TROY, acryl oligomer by KSCNT, etc. For adhesion promoters,

there are wax emulsion, amide wax, carnauba wax, PE wax, and



adhesi ve force. The exanpl es of adhesives are
pol yester type, epoxy type, agryl type, and cyanoacryl
type adhesives. [Description of Drawi ngs] 5S5Figure 1 is
a cross section of a reflecting |ayer, which is
5116ABPRSEH 19 A Rfd B Vs GORL hBY tha¥®it Hoky sl egfiffe, vinyl
layer (2), and transparent finish coati'ng | ayer (3).
- Fj 2 s cr o) the r. ctj.ng - :
et R OHOR Y ity B SEEL TRrOby Bt i bl Ty BB wicania,
. _pre-coat | ayer 10 (2A), a reflecting _|ayer (2 and a
i e E S parait g That Vg FayEi ) 290nts (L %y8ed, too.
is a cross section of the reflecting layer that is ,
FOrconpbsedV bPLpki nat y2lobat FRESt ayetRed§, @4 e- odivatives  of
| ayer (2A), a reflecting layer (2), a post-coat |ayer
bengopheargca 16YPeanspeeeretiiarghecodiyrry | ayeicked) . chelater,
Figure 4 is a cross section of lanp reflector formng
salpryéess byildamtyats,ng lfnzostupporyee, ( 18hdandaftke type. Ciba
reflecting layer, according to Exanple 9 of the
Speptiadent si NTENUVAN. FHotires 5 disda Crhbassseebi oBe@fickamare the
reflector formng 20 process by |lam nating of a

reptHBRAkLRA velQkaaipd e reflecting |ayer, according to
Exanple 9 of the present invention. Figure 6 is

a Gfk?éspfﬁ‘ﬁéw”pgﬁnlt% e; (Jfggigc';]icér?r{%f‘%fl?ﬁo‘s‘ﬁéﬁ B¥ocess now

| am nat’i ng of~ a suppor the r ecting

| ayer, cording to Ex e %fo t he. present .
ork) & B HS el WRIEHIAR, SB REEE Qo ppgy atp, and

léanp reflector formng process by |lam nating of a

rolduppeitde-(10) and the reflecting |ayer, according to

Exanple 9 of the present invention. Figure 8 is

a cross section of lanp reflector form ng process by

| am nating of a supporter (10) and the reflecting
Stepayed) :according to Exanple 9 of the present

i nvention.

This step 1is where silver specular surface reflecting
layer (2) 1is formed after the composition for reflecting
layers 1is coated and heated on the primary layer (1), which
was prepared in Step (1i).

The composition for reflecting layers is the same as what
was describe before.

As for the coating methods, any methods can be used
including brushing, spray coating, dip coating, roll coating,
spin coating, or printing such as inkjet printing, offset
printing, screen printing, pad printing, Gravure printing,
Flexo printing, Riso printing, etc. Any coaling melhods can be

used and selected depending on the substrate’s form and

quality.



Figure 9 is a reflectance graph of Exanple 9 in the
range of visible ray. 2dzigure 10 is a
perspective view and partial cross section of a
headl i ght where the reflecting |ayer according to the
present invention is fornmed. * Explanation of synbols
for main part of the Figures 0 : substrate, 1

p”fﬁgy CP?&# Pé%X?Er %urfgggE%é%”@e'ﬁXQrbb%aﬁned from the

transparen coating T ayer coat

subfgggFQOSt gt lay‘yﬁhd“%ﬁ?ogﬁpgﬁ%géﬁP|é&ﬁ %9Q§§x¥§ including
Herei nafter, the present invention is described in
OXlﬁ%FéOHeP§Ir?ﬁﬁﬁﬁl%ﬁftﬁ@nﬁﬂh%ﬂﬂwml%§5ﬁﬁ?€srqxﬂ ultraviolet,
t hese exanples are not intended to limt the scope of
elegheopieséavernvénsiesn treptagite] eo6 The
following materials were all put into Henschel m xer
and'heni faditrdry- tmeedoher850 raqrads salard dkeat dopel yebtrengh heat
having an acid value of 30 - 70 ng (KOH g) as curable
tre&tsent 360. 0hg efsusal | hstat eepephafe EEWL600-1158@nae also
bi sphenol A type; 10.0 5 g of Powdermate (am de

doném‘ihf 'aelq: Pal Yethedn , PYndr QBrsh andsyeihag agenty Bifed gases

of emax (by Lubrizol) as an adhesi on pronoter;
05 %ﬁﬁgya fyica
congg%gég t st |I|é€% gggo ofltltangﬁhlglox denecessary

|te col orant . fter extru5|o o o
Hea P o HALR T 0230 LA cCBRPL |2 cEEPEChTHE ffie and 400 °C,
powder was coated onto the al um num plate using the
desgppbhd atechebyeani ©Gpray agdn 3 tEeatOerd PArEhelesiprably  at
C oven for 30 mnutes and cured. Thus, a primary |ayer
betweenh gi0dat’Csreout hde8s *Gias Iobtaddhigdion b ( Eraiphe Hwikie at each
followng materials were all put into Henschel m xer
lowardidunhfighm yenpeedt uBS0. WO tghiof sbki eistate tpoipesitarre range
having an acid value of 30 - 70 ng (KOH g) as curable
helpesithe 300iOogmity of film. For instance, it is good that

they are treated at 80 ~ 150 °C for 1 ~ 30 minutes and then

again at 150 ~ 300 °C for 1 ~ 30 minutes.

Step (iii):

This step 1is where transparent coating 1is applied to
protect the reflecting layer (2) that was prepared above. The
fluid for transparent coating used to form the transparent
finish layer (3) 1is not necessarily restricted. That 1is,
anything among them can be used once they are suited for the
purpose of the present invention, and the transparency of film
after coating should be more than 90%, with great resistance

against heat, weather, corrosion, and salt water. The fluid
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of solid state epoxy of EEW 600-1500 as bi sphenol A
type; 10.0 20 g of acryl oligoner (made by KS CNT) as
a leveling agent; 10.0 g of TUVINAO5 (made by GCiba
Specialty) as a ultraviolet,;stabilizer; 200.0 g of
titani umdioxide as a (white) colorant. After
extrusion, they were powdered into suitable particle
size. Then the powder was coated onto the al um num

forPhkahasHatl88c 2echben§0hona REeCinostati & sppayaigenredactant
treated at 150 C for 30 27 m nutes and curzz gﬁhus a

andprtlli@r 3éx| Q\%QESWI 4 gh9atas0REf hress ivagdpht Adaedsodium  or
Exanple 3] 50n the primary |ayer prepared in Exanple

pot%ﬁ %Sgor&ﬁyéfﬁ%"e CAH Y i@ RSithat@Rdemiiie Sbompdtusds such
. d.) was coated using the spray gun and

as ﬁr%i)wygd dagtﬂlégogirﬁ%e oW SnetiiSmiepboranat hayel salts
was obtained. 10[ Exanple 4 65.0 g (215

su Ltdmldiexy ek 3Anat RybnCaub@sate wadro ,
%ﬁﬁg oIveJ%in 150.0 g of isopropanol within a 500 ﬁ?v o

hyd?%%l g\nkléqa)%k QQUIRRE il ) agidetiyele ddgoun2l. Osgeh as

of silver oxide was added to react at room

fortm%%%egﬁgr €andd ddetiBs RBsRkVedothahit hecoiicundef sheh as

eact sol ution was gradual ly changing from bl ack

glféolérer y thEB@Q?@ar %.%tld\/\’hl | g21 @/ TRACt BRAGWAS tannic  acid,
ressing as a conpl eéx was bel ng obtai ned. Two hours

o1l ! WA C iddie ¢erpl atebyveolar | easmpdndzers,
py%?%nspafent solﬁ?@%ﬁﬂlln this solutionavz 5 g of oo

11ke hzyrgrf%i/mgry paints, there are derivatives of benzophenone
type, benzotriazole type, nickel chelater, salicylic acid type,
benzoate type, and hals type. Ciba Specialty’s TINUVIN series

and Chimassorb series are the representative examples.

Figure 2 is a cross section of the reflecting layer that
is composed of a primary coating layer (1), a pre-coat layer
(28), a reflecting layer (2), and a transparent finish coating
layer (3).

For the present invention, in case there ig no adhesion
force between the primary coating layer (1) and the reflecting
layer (2), or in case silver specular reflecting layers with
high gloss and reflectance are not well formed, a pre-coat
layer (2A) can be made, after coating and drying a separate
primer between them, to improve the adhesion force and gloss.

The primer is liquid paint and can be used without specific



10

15

20

25

20 net hyl enepr opyl am ne was added with 85.0 g of
n- but anol and 50.0 g of anyl al cohol as solvents and
agitated. Then it was filtered through the 0.45 pm
menbrane filter. Then, a cegposition for silver
coating fluid was obtained, which contains 4.87 wei ght
percent of silver according to the result 25 of
t hernogravi netric analysis. The conposition for silver
res@8icobdnag FHatd dsyasnythtied oant he abedi hfintlp¢wntare suited
obtained in Exanple 1 using the spray gun. After heat
fort £Bat pRRpoka bliethef paredntaynoweniémr HOr nimstasse.a those
reflecting layer with high refl ectance was obtai ned.
thatablre Lssldowss propsstd esronaliyd Srashesi veolyeseer resins,
between this reflecting |ayer and the primary | ayer
si12868nt heidsingf,| epbapaeet hdn@nplesinh, Thepoonpeosistingn fpirenol
silver coating fluid prepared in 10 Exanpl e 4 was
res$Aal edpenyihieddl urddine pl ated aalihei nedsinsExaapkel 2 resins,
using the spray gun. After heat treatnent in the
unshilitated yyewesrf ofedihgri nahes pod ywehlyectbulydadyeresins.
with high reflectance was obtai ned. Table 1 shows
ForPQNrhn€s , Ok hkhavnadke Yivaehar e hettsderprtiies is used such
reflecting layer and the primary 15 | ayer and their
as efihagkanegigbFxasptenfilm dioxibhee coripeentiuon pyide, and
silver coating fluid prepared in Exanple 4 was coated
magg@sgnﬁ akuaknum pl ate obtained in Exanple 20 3 using
the spray gun. After heat treatnent in the infrared
ray oven for 10 mnutes, a reflecting |ayer with high
refl ectance was obtai ned. Table 1 shows properties on
t hepaglesi yei § of cerdbas weast idh of eflecatdfigdtdygr lagdr that
the primary layer and their reflectance. 29 [Table 1]
is composed of primary coating layer (1), a pre-coat layer

(28), a reflecting layer (2), a post-coat layer (2B) and a
transparent finish coating layer (3).

In the present invention, a reflecting layer can be made
by forming transparent finish coating, after a post-coat layer
(2B) is prepared by doing another transparent coating on the
reflecting layer (2), in order to improve the adhesion force
petween the high-gloss reflecting layer (2) and the
transparent finish coating layer (3) and control transparency
and color change. Those used to form the post-coat layer (2B)
are polymer resins such as water dispersed polyurethane resins,
silicone resins and acryl resins and metal compounds including
silane coupling agents, zirconium coupling agents, titanium

coupling agents, and metal precursors. There is no restriction
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Properties of silver specular |ayer prepared in

Exanpl es Exanpl e Adhesive force anong | ayers

reflectance(12% Exanple 4 0 97.3 Exanple 5 A 96.8

Exanple 6 0 96.7 (1) Adhesj;ve force test anong

| ayers: using a cutter
of use, once they have high transparency and the ability to
form thin film. Meanwhile, when there are silver complexes,
which have not been completely heated on the reflecting layer
(2), they can be treated by reductants. The examples of
reductants are hydrazine, acetichydrazide, sodium or potassium
borohydride, trisodium citrate; amine compounds such as methyl
diethanolamine and dimethylamine borane; metal salts such as
ferric chloride monobasic and iron sulfate; hydrogen, hydrogen
iodide, carbon monoxide; aldehyde compounds such as
formaldehyde and acetealdehyde; organic compounds such as

glucose, ascorbic acid, = salicylic acid, tannic acid,

pyrogallol, and hydroquinone.

Figure 4 through Figure 8 are the cCross sections of lamp
reflector forming process by laminating of a supporter (10)
and the reflecting layer, according to Example 9 of the
present invention.

The present invention may include another step where the
reflecting layer is laminated and adhered to the supporter
(10), which is selected among metal or ceramic layers, if
necessary. Since adhesion among layers is poor, an adhesive
(11) is usually used without specific restrictions. That is,
anything can be used, once they are suited for the purpose of
the present invention and if they have no heat deflection in

the reflecting layer after laminating and keep the excellent
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5 knife, the reflecting layer is graduated vertically
and horizontally in 11 points respectively at 2mm
intervals to | eave 100 marks on. A cell ophane tape
(brand nane: 3M product nage: Scotch) is adhered to
the silver specular reflecting | ayer and peel ed. Then,
the transcription state of silver film210 onto
adhesive layer is tested. O : no silver filmis
adhbsnsCEbbed. omhe themplibesofeatibgeived ate pojgesier type,
sonme part of silver filmis transcribed onto the
epoRgthegpa e dayar et hantlapeannac sepanatce@ddhesaves .
nmechani sm 15 x : nost part of silver filmis
transcri bed onto the adhesive | ayer of the tape and
separated from nechani sm (2) Reflectance: the
[Dé§%}f¥gﬂdﬂjdfabggwhﬁggyt into squares 5 cmin wdth and
| ength respectively to make three sanples. 30
Lunginpuse refilecd anesd somasw ed asireglscandgr dayer, which
illTumnant to get the average. (After neasuring the
is %%g&gbﬁcbfyacpﬁiﬂ&ﬁftlteoﬁir}é Myeand 17, iat regldefinedlayer
as anong them ASTM E 1651-94) 5[ Exanple 71 On
(2)t, hanal uphAspa Rt e iwlieire chiaghngelhget i (8) sil ver
specul ar layer is forned in Exanple 4, Spitight500
Pl usi dumder bye SandwssPadedt)iorf idfl dhecoatfilegtiihgi dayer that
contal ning acryl silicone type resin is coated using
is ey U pEigdreasatdihg reayeeni(l) n ahprevenant layer
150 C for 1 hour, it formed a transparent finish
(2200ati n@rhayeingndayben () | eih@cd | tphsysrentasinish coating
obt ai ned. Table 2 shows the properties of the
1ayef l(@gting layer prepared by such method. 15[ Exanple
8] On the al um num pl ate where high reflecting
si | ¥egusPesuiaral ay8ss i sedordreod netiexargpl leeot,ingR1248@ that
(made by Toray Dow Corning Silicone Co., Ltd.), finish
is CE8hbHSed | ird woMaiyNi Bgasitd ChAgetypAa)r,esd npire-coat edayer
using the spray gun. 20 After heat treatnent in the
(2;9V,enaatre%§Qc@i£?f 1hyleur (2)i t Aopded-achtanspyarent2B) and a
finish coating ayer and then a reflecting | ayer was
tr Tﬁdx@% rIabkR QosboNG 1dheepr@perties of the
reflecting | ayer prepared by such way.
Figure 4 is a cross section of lamp reflector forming

process by laminating of a supporter (10) and the reflecting
layer, according to Example 9 of the present invention.

Figure 5 is a cross section of lamp reflector forming
process by laminating of a supporter (10) and the reflecting
layer, according to Example 9 of the present invention.

Figure 6 is a cross section of lamp reflector forming
process by laminating of a supporter (10) and the reflecting

layer, according to Example 9 of the present invention.



31 33.8 g (111.7 mol ) of 2-ethyl hexyl ammoni um

2-ethyl carbamate and 30.4 g,{146 mmol) of

i sobut yl anmoni um i sobut yl car bonate were di ssol ved in

16.0 g of isopropanol within a 500 nt Schlenk fl ask

QU4 Wit hy AN a0t 8d Or .scHtabn 5020. 1k (8612 MRl forming
of silver oxide was added to react at room

proéggpeE> uf iﬂét%ﬁ %nggvgﬁP§B§%eEh¢Cﬁﬂl05n8ftﬂgf reflecting

reacted sol ution S gradu changi ng from bl a

slurry to,transparent ile %g reacti on was .
Lay@f o bebathBnPR B o o A b M et bty o

later, it s, changed to the 10 conpletely col Qrl ess ]
and {SHRpAr ot S0l T PO, THILRTS SOl 3, T84 eg o forming
2- hydr oxy- 2- met hyl enepr opyl anilne was added as a .
progeabi Hyzekamher bagndacdd. 2 TRERPPEtREs 10 eped tHroughflecting
the 0.45 pm nmenbrane filter. Thus, a conposition for
laysr} veeceoodtiihgg thl dikgngdse cotcdi et mgsdnicontagnsion.
20.56 wei ght percent of 15 silver according to the
redulgumd ¢ hes negrayisetehncecagalaysi ©f Theameposi 1hoohe range
for silver coating fluid was coated on PET film where
of AECEYb1pricARLy coating is treated, using Gavure
printing and baked at 150 C for 1 mnute. Then a
ffﬁﬁf&dﬁégléa¥§ra“béQstQ%i%%fH%%%ﬁ%ﬁﬁi%@§r@?éﬁ'8§st section
Transparent finish 20 coating, conposed of water
IS ly a esi_n, ph i to
of PR A h N e ety A oSt pPfrating to the
m nutes. On.the ., other side of coating, TKS-500
preahhedNYE"  itle 1y NISERSI" AG) vas coated. After
| am nating on the alum numplate, a |lanp reflector was
obtained. 32 [Table 2] Properties of the reflecting
| ayer prepared in Exanples Exanple salt spray test
* Exedghefripesidt sygwoduy disit imain part of the Figures

0 : substrate, 1 : primary coating layer, 2 : reflecting layer,
3 : transparent finish coating layer, 2A : pre-coat layer,

2B : post-coat layer, 10 : supporter, 11 : adhesive

[Best Mode for Carrying Out the Invention]
Hereinafter, the present invention is described in more
detail based on the following examples. But, these examples

are not intended to limit the scope of the present invention.

[Example]

(Example 1]
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reflectance(% Exanple 7 0 0 0 97.1 Exanple 8 A0 O
96.8 Exanmple 9 0 0 0 97.3

26

The following materials were all put into Henschel mixer
and uniformly mixed: 350.0 g of solid state polyester having
an acid value of 30 ~ 70 mg (KOH/g) as curable resin; 350.0 ¢
of solid state epoxy of EEW 600~1500 as bisphenol A type; 10.0
g of Powdermate (amide modified polyether, by Troy) as a
leveling agent; 8.0 g of Amidewax (by Lubrizol) as an adhesion
promoter; 10.0 g of TUVIN4O5 (by Ciba Specialty) as a
ultraviolet stabilizer; 200.0 g of titanium dioxide as a
(white) colorant. After extrusion, they were powdered into
suitable particle size. Then the powder was coated onto the
aluminum plate using the Corona electrostatic spray gun and
treated in the 150 °C oven for 30 minutes and cured. Thus,Aa

primary layer with great smoothness was obtained.

[Example 2]

The following materials were all put into Henschel mixer
and uniformly mixed: 350.0 g of solid state polyester having
an acid value of 30 ~ 70 mg (KOH/g) as curable resin; 350.0 g
of solid state epoxy of EEW 600~1500 as bisphenol A type; 10.0
g of acryl oligomer (made by KS CNT) as a leveling agent; 10.0
g of TUVIN405 (made by Ciba Specialty) as a ultraviolet
stabilizer; 200.0 g of titanium dioxide as a (white) colorant.
After extrusion, they were powdered into suitable particle

size. Then the powder was coated onto the aluminum plate using

the Corona electrostatic spray gun and treated at 150 °C for 30
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(1) salt spray test: salt water (pH 6.5 - 7.2) is 5
sprayed onto the reflecting layer at 15 - 35 C for two
hours and left for 20-22 hours. The sane cycle is
repeated three times for testing. 0 : no change in the
reflecting layer A : sone change in the reflecting
layer 10 x : big change in the reflecting | ayer
(2) weather resistance test: UV of 300Wat 80 Cis
minglyeer ved fored0 Howw s a oW Iy ey idhafgeat nsppgthness
reflecting layer 15 0 : no change in the reflecting
wasl apepined. sone change in the reflecting layer x : big
change in the reflecting |ayer 33 (3)
durability test: the reflecting layer is kept in the
tenperature and hum dity chanber at 60 C and 90%
[Extarpileti 8y for 500 hours to determ ne any change. 0 : no
change in the reflecting |layer A : sonme change in the
{efmﬁct&hg)IRQMNany . lbygrchpugearedt b r didagdleng2, KR255
ayer
(silicone curable resin, made by Shin-Etsu Chemical Co., Ltd.)

was coated using the spray gun and treated at 150 °C for 3

hours. Thus, a pre-coat layer (2A) was obtained.

[Example 4]

65.0 g (215 mmol) of 2-ethylhexyl ammonium 2-ethyl
carbamate was dissolved in 150.0 g of isopropanol within a 500
mf Schlenk flask equipped with an agitator. Then, 20.0 g (86.2
mmol) of silver oxide was added to react at room temperature.
Tt was observed that the color of the reacted solution was
gradually changing from black slurry to transparent while the
reaction was progressing as a complex was being obtained. Two
hours later, it was changed to the completely colorless and
transparent solution. In this solution, 2.5 g of 2-hydroxy-2-
methylenepropylamine was added with 85.0 g of n-butanocl and
50.0 g of amyl alcohol as solvents and agitated. Then it was
filtered through the 0.45 um membrane filter. Then, a
composition for silver coating fluid was obtained, which
contains 4.87 weight percent of silver according to the result

of thermogravimetric analysis. The composition for silver
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(4) reflectance: the reflecting layer is cut into

squares 5 cmin wdth and | ength respectively to neke

three sanples. Lunminous reflectance is neasured using

standard il lum nant to get d4ghe average. (After

nmeasuring the chromaticity coordinate of X, Y, and Z,

it is defined as Y anong them ASTM E 1651-94)

(I'ndustrial Applicability] As descri bed above, )
coathegpridsedt wawenphbedcan preyi ddusinger rdshei ptained in

conpositions and its preparation nmethod of reflecting
Exatpyer & ussimg t hbe sapraywtwh cAfiter obigee treatment in the

high-reflecting layers after formng primry coating
inflrayedsréhaoven ofwt €10 |himitence amflediéngvéayer ceipp high

substrate such as plastic, ceramc, netal, etc., and
reftilbenafioe mweg hbghaieéd ectlaidel ayershdws cpuepertidy vep the

coating fluid including silver conplexes with distinct
adhskhuet foese feitvewead thist neafSisatdmo- deatem@nd pProt pEimary

the silver specul ar surface. Al so, the present
layieftivantli ohe tanrgilmdteercsi.| ver coati ng conpositions and

preparation nmethods of reflecting layers 34 using

them which can be mass manufactured with no risk of

air pollution O water contam nation and have | ow
[Ex@@baet BYe proportions and inexpensive production costs

due to sinple manufacturing process. 35 [CLAI M5

[ Cl Blheén BomPorposohi ofrse f silierni eeptisid eflithg |pamared in

contai ning silver conplexes that are obtained by the
Exanmpdet isowaleicwaeadadn| ehst abuminausiplare cimpomed dn Example

Formula 1 and one or nore than two ammoni um car bamat e
2 @fi@Menk Urpeaybeuat.e Aftsed lempounesteeitecied theodnfrared

Formula 2 to 4. [Formula 13 AgnX . ‘
ray oven for 10 minutes, a reflecting layer with high
reflectance was obtained. Table 1 shows properties on the

adhesive force between this reflecting layer and the primary

layer and their reflectance.

[Example 6]

The composition for silver coating fluid prepared in
Example 4 was coated on the aluminum plate obtained in Example
3 using the spray gun. After heat treatment in the infrared
ray oven for 10 minutes, a reflecting layer with high
reflectance wag obtained. Table 1 shows properties on the
adhesive force between this reflecting layer and the primary

layer and their reflectance.
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10[ Forrmula 21 R1 ?roe ,R3 NCONH-R4 R2/ [Formula 3] R1
ease JR4 R2 11NOCONH- Re R3'Re [Fornula 4] Rl ea R2
--,1-1INOCOM R3 15 [In the fornmul a above, X is a
substituted group selecteddgromthe group consisting

oftoxygen, sul fur, hal ogen, cyano, cyanate, carbonate,
nitrate,

nitrite, sul fate, phosphate,thiocyanate, chlorate,
[Table 1]

Properties of silver specular layer prepared in Examples

Adhesive force
Example reflectance (R%)
among layers

Example 4 0] 97.3
Example 5 A 96.8
Example 6 0 96.7

(1) Adhesive force test among layers: using a cutter
knife, the reflecting layer is graduated vertically and
horizontally in 11 points respectively at 2mm intervals to
leave 100 marks on. A cellophane tape {(brand name: 3M, product
name: Scotch) is adhered to the silver specular reflecting
layer and peeled. Then, the transcription state of silver film

onto adhesive layer is tested.

O : no silver film is transcribed onto the adhesive layer of
the tape
A : some part of silver film is transcribed onto the adhesive

layer of the tape and separated from mechanism

x : most part of silver film is transcribed onto the adhesive

layer of the tape and separated from mechanism

(2) Reflectance: the reflecting layer is cut into squares

5 cm in width and length respectively to make three samples.
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36 perchlorate, tetrafluoro borate, acetyl acetonate,
carboxylate and their derivatives, n is an integer of
1-4, RI to R6 are substituted groups independently
sel ected fromthe group conrsgi sting of hydrogen, C-030
of aliphatic or cycloaliphatic alkyl group or aryl or
aral kyl group, alkyl and aryl group substituted wth
functional group, heterocyclic conpound, polymer
Lum $ORO UREF Bdek e Iiglentyattaksysang RlandaiRp dylampgrnt to
all hydrogen.] [Claim2] The conpositions for formng
get €hkeahikragbayenrebrchabButinghehei nhsandt $¢1tver coordinate
conpl exes ﬁave the structure of Forrmula 5. [Fornula 5]
of RI[H .and A Stone akreaspossds duoreprunera ASTH B, 16H-94)
mranges in 0.5-1.5.] [Caim3] The conpositions for
formng reflecting |layer of claim1, wherein said
silver compound is one or nore than two m xture
[Ex3f gsted fromthe group consisting of silver oxide,
siTver thiocyanate, silver cyanide, silver cyanate,
si ly4er Gy banak@nusi | peatai twiadws Siiorer mifflecténg  silver
silver sulfate, silver phosphate, silver perchlorate,
spegiuh\é%r 1hetrafkugembar ahe Exadprexal, aspianghtbedrPlus (made
erivatives. [Claim4] The conpositions for formng
by | Sah@%hi N@alia¥er Obiflsh M doabindherflivicRl domtRéndng acryl
ingépendently sel ected fromthe group consisting of
silﬁ%@%@g%Ppe”§EQYhaiEtBMBte@r@@yﬁg t15o iyt ,gwut yAfter heat
isobutylf, anyl, hexyl, ethylhexyl, heptyl, octyl,
tre %g\%g;tyl a eyl , gegYlar dedecyt, dmxademdur octadetytmed a
§oco ecy?,cyc opropyl, cycl opentyl, cycl ohexyl ,allyl, 10
tré;%*?;a‘?:)é%t BN  cdmdrX YRIaY | artet tiheyebhyleflecting layer
methoxypropyl, cyanoethyl, ethoxy, buthoxy, hexyl oxy,
gEQ%ﬁ? 0 | thexyathexpethexyet bfl the reflecting
wa#téanet ;?eﬁ%?%?%e? ﬁ%rpholine?%b?peridine
1a¢gpgﬁ@@ﬁ@gd g&hghgﬂegé@mg@g, propyl enedi am ne
exdmet h

yl enedi am ne, triethyl enedi am ne, pyrrol,
i m dazol

[Example 8]

On the aluminum plate where high reflecting silver
specular layer is formed in Example 4, SR 2410 (made by Toray
Dow Corning Silicone Co., Ltd.), finish «coating fluid
containing silicone type resin is coated using the spray gun.
After heat treatment in the oven at 150 °c for 1 hour, it
formed a transparent finish coating layer and then a
reflecting layer was obtained. Table 2 shows the properties of

the reflecting layer prepared by such way.

[Example 9]
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15 pyridine, carboxymet hyl, trinet hoxysilyl propyl,
triethoxysilyl propyl, phenyl, nethoxyphenyl,
cyanophenyl, phenoxy, tolyl, benzyl, polyallylam ne,
pol yet hyl enei mi ne and theirgjderivatives, and RL to R6
are not all hydrogen. 20[C aim5] The conpositions for
formng reflecting layer of claim1, wherein said
ammoni um car bamat e or anmoni um car bonat e based
conposBndg aridlorfe omolbr eoft hanetplhgxyur awgendupeg -ethyl
fromthe group consisting of ethylamoni um

carPahytear badat 3026 g (146 wmol) of  isobutylammonium

i sopropyl anmoni uni sopr opyl car banat e, n- but yl anmoni umm-
isoB8t PLUtytisaidramaive ks ot g aatbniinm $6but \d c@fbakeerrepanol
but yl ammoni unt - but yl car bamat e, 2- et hyl hexyl ammoni un-

witBtAvhhesy! gardsimis Meisxdegylippednivabh an agitator. Then,
oct adecyl car bamat e, 2-

20 . BEHhQs¥ebhwk@IOnE usPrviel hoxydd hyds sadderhttey 2redet at room
cyanoet hyl ammoni ung- cyanoet hyl car bamat e, di but yl ammoni u
cempedhbuty| catbarmd ecdbecvadiecypbamun uspplor of the reacted

di oct adecyl car banat e,

soliRt byl degy angadusmmst hyteoyiear bamane, black slurry to
hexanet hyl enei m neanmoni umhexanet hyl enei m necar bamat e,
t raf@pRReht Nivivaer pi | pesat baavas pyricdireEaimg as a complex
was being obtained. Two hours later, it was changed to the
completely colorless and transparent solution. In this
solution, 2.5 g of 2-hydroxy—z—methylenepropylamine was added
as a stabilizer and agitated. Then it was filtered through the
0.45 ym membrane filter. Thus, a composition for silver coating
fluid was obtained, which contains 20.56 weight percent of
silver according to the result of thermogravimetric analysis.
The composition for silver coating fluid was coated on PET
film, where acryl primary coating is treated, using Gravure
printing and baked at 150 °C for 1 minute. Then a reflecting
layer with high reflectance was obtained. Transparent finish
coating, composed of water dispersed polyurethane resin, was
applied to the reflecting layer, which was dried at 60 °C for 2
minutes. On the other side of coating, TKS-500 (adhesive, made

by Vixxol A&C) was coated. After laminating on the aluminum

plate, a lamp reflector was obtained.
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10 et hyl hexyl carbanate, triethylenedi am ni um
i sopropyl bi car bamate, benzyl anmoni um benzyl car banat e,
triethoxysilyl propyl anmoni um i sopropyl anmoni um
bi car bonate, 15 isobutyl anmggni um butyl car bonat e,
et hyl car bonat e, isopropyl carbonate, i sopropyl amoni um
n- but yl ammoni um- but yl car bonat e,
i sobut yl car bonat e, t - but yl ammoni unt -
[TdpRuty) ammoni unbi car bonat e, 2- et hyl hexyl ammoni um
2- et hylhexylcarbonate, 2-ethylhexyl anmoni um
Probke8ibonst eshe-yafileexyaghybgenoprepared in Examples

2. met hoxvet hvl carbanate—2-nmpt-hoxvet-hvia it
>4 oy LI S A~ s a e o ot oy ctTTy Tar T utll

bi carbangher dpsasproetiadeagronijum 2- 20
Ei@ﬁ&gggthylcarbpnate,2-cyanoethylaﬂﬁawﬁluﬁyCfﬁﬂﬂnuﬁaﬂce(%)

optadecylangggtunnctggggyt@@@@cnate,dibutylannonium

di butylicarbonat e, diloct adecyl anmmpni um

di tapecylc bonatle
E nate, 97.1
X%W%%%ad cylaggnnluJblcarghnate,nethvfhecvlennonium
A

Example 8 O 0] 96.8
Example 9 O 0O O 97.3
(1) salt spray test: salt water (pH: 6.5 ~ 7.2) 1is

sprayed onto the reflecting layer at 15 ~ 35 °C for two hours
and left for 20~22 hours. The same cycle is repeated three
times for testing.

O : no change in the reflecting layer

A : some change in the reflecting layer

x : big change in the reflecting layer

(2) weather resistance test: UV of 300W at éo °C is
observed for 50 hours to determine any change in the
reflecting layer
O : no change in the reflecting layer
A : some change in the reflecting layer

X : big change in the reflecting layer



nmet hyl decyl car bonat e, hexanet hyl enei m neanmoni um 25
hexanethyleneininecarbonate,@prpholineannoniun1 39

mor phol i necar bonat e, benzyl antioni unbenzyl car bonat e,
triethoxysilyl propyl ammoni untri et hoxysilylPropyl carbon
ate, pyri di ni unbi carbonate, tri et hyl enedi am ni um

i sopropyl carbonate, triethyl enedi am ni um bi carbonate

an heir 5 .derivatives.,L(d aim.6] . The c itio :
forjfopﬁq%}ﬁiﬁf%gﬁ?%%'lgégrﬁégagﬁﬁtﬁ ,ngﬁie?éi%%pt in the
sai d conpositions nore conprise a single or mixed 10 .
tempritaiiae andsdlpdstisy sqfa%vpkw%eﬁ%, 6|0e\978| PRE ?&én??%ty for
filmassistants. [Claim7] The conpositions for
500 flopwi aigt e eflebermap el aper N&ai m 6, 15 wherein said
solvents are one or nore than two m xture sel ected
O :frenchheger aup tbensiestlieny: iofg Wet ey  al cohol , gl ycol
acetate, ether, ketone, aliphatic hydrocarbon,
A : 3ORBt ERahYEr 9aakben rard chaliegen spdist i t ut ed
hydr ocar bon sol vent. 20[ C aim 8] The conpositions for

X ;f8{§18§a£§£|§ﬁtkﬂg l-ayele @fi g aidpds

(4) reflectance: the reflecting layer is cut into squares
5 cm in width and length respectively to make three samples.
Luminous reflectance is measured using standard illuminant to
get the average. (After measuring the chromaticity coordinate

of X, Y, and Z, it is defined as Y among them; ASTM E 1651-94)

[Industrial Applicability]

As described above, the present invention can provide
silver coating compositions and its preparation method of
reflecting layers using the same, which can produce high-
reflecting layers after forming primary coating layers that
promote illuminance and adhesive force of substrate such as
plastic, ceramic, metal, etc., and then forming high-
reflecting layers by coating silver coating fluid including
silver complexes with distinct structures, followed by
transparent-coating to protect the silver gspecular surlace.

Also, the present invention can provide silver coating

compositions and preparation methods of reflecting layers



wherein said solvents are one or nore than two m xture

sel ected fromthe group consisting of water, nethanol,

et hanol , i sopropanol , butanol, ethyleneglycol,

glycerine, ethyl acetate, 2§

butyl acet ate, carbi tol acetate, di ethyl ether, 40

t etrahydr of uran, di oxane, nethyl ethyl ketone,

acet one, hexane, heptane, benzene, tol uene, .
usi6hl enehor whidkt dyh ane widomamfacauedt wirhchporige of air

m xed sol vents of the above. 5[ C aim9] The
polGQRResi t benswhoér f otchitgnieitiect i mgd ayeweof lolai gebective

wherein said stabilizers are at |east one sel ected
propb@Bibhe giupifaerpestivg efroduineosonpmimdsduForirl gimple

, Formula 3, Formula 4 or m xture of at |east

mar@#8celirt BgMpreb@sphorus 10 conpounds and sul fur

compounds. n%Cl aim 10] The conpositions for form ng

reflecting |ayer of claim9, wherein said

phosphorus conpounds are selected fromthe 15

conpounds represented as Fornula 6 or Fornula 7.

[ Formul a 6] R3P
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[Formula 7] (RO)3 P 20 (In the fornmula above, R
i ndi cates al kyl or aryl group of carbon nunber 1-20.]
[Claim1l1l] The conpositions for formng reflecting
| ayer of claim9, 25 whereigy said sul fur conmpounds are
selected fromthe group 41 consisting of butan thiol,
n- he- xanet hi ol , diethyl sulfide or
t et rahydr ot hi ophene. [C aim 121 The conpositions for
[cioreihg reflecting |ayer of claim6, wherein said film
assistants are nore than one selected fromthe group
[ceonsisk i ng of organic acid, organic acid anmoni um salt
or organic acid netal salt. [Caim13] Preparation ‘
compekhedons rfefd ecormind ayefdecoimyi Siaygrt heortaigsing ; silver
(i) formng a primary coating |ayer, which inproves
coniphexaghesiaen airer adbefingid der e cubact toat begvéetyerls, least
y coating a primary paint on the surface of
oneSUPsiFart ecompélud i pff dFoBmgaa hi ghdr efdeecor ngrogpectiiaay two
surface on the primary coating |ayer using the
anneRpasi thepsnboe form agnseflectéagpdrater dfasady cempounds
of clains 1 to 9. [Caim 141 The preparation nethod of
sellfleactri-og Foyeiba of t @i.m 13, wherein said nethod
nore conprises the step of: (iii) formng a
[rddnspanent finish coating after said step (ii)
formng the reflecting | ayer.
Ag,X

[Formula 2]

i 9@@ ,RS
/NCONH;—R,;

R R5

R+

[Formula 3]

R eeoe}@ R4
R,~HNOCONH-Rs
Ra Re

[Formula 4]

Ri o017
R;~HNOCOH
Rs
[In the formula above,
X is a substituted group selected from the group consisting of

oxygen, sulfur, halogen, cyano, cyanate, carbonate, nitrate,

nitrite, sulfate, phosphate, thiocyanate, chlorate,



42 The preparation nmethod of reflecting |ayers of
claim 13, wherein said pri y pai nt conprises a
thernosetting resin or a photocurable resin. 5[ C aim
16) The preparation nethod of reflecting |ayers of
claim 15, wherein said thernosetting resin is
mel am ne, pol yester, epoxy, acryl, acryl nelam ne,

ser BPELSO! DOLVeRer a0 pary of, LU Eone LBed, T Solbonynace

| ayers of claim 15, wher ei n sai d photocurabl e resin

and j shgéryldarigiatyores, Rodd fapctindrgeorot 1~4, Ri to Re are
mul ti-functional acrylic nonomer and vinyl ether 15

subsiphionesd [ grabpe18) riePesdgidi bt | ofcheEhBE offrom the group
reflecting layers of claim13, wherein said primary

con$ﬁﬁmipgowﬁﬂhyﬂrqgﬁwur@ﬁhéﬁ@,CH%r@liph@@ipoppngycloaliphatic
pol yvinyl chloride, or poly butyral. nitrocellulose,

alkppl yHowyd akcehwll or aralkyl group, alkyl and aryl group

substituted with functional group, heterocyclic compound,

polymer compound and their derivatives, and R; to Re¢ are not

all hydrogen.]

[Claim 2]

The compositions for forming reflecting layer of claim 1,
wherein said silver complexes have the structure of Formula 5.
[Formula 5]
Ag[A]n

[A is one of compounds in Formula 2 to 4, and m ranges in

0.5~1.5.]

[claim 3]

The compositions for forming reflecting layer of claim 1,
wherein said silver compound is one or more than two mixture
selected from the group consisting of silver oxide, silver
thiocyanate, silver cyanide, silver cyanate, silver carbonate,
silver nitrate, silver nitrite, silver sulfate, silver
phosphate, silver perchlorate, silver tetrafluoro borate,

silver acetylacetonate, silver acetate, silver lactate, silver
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[Claim19] The preparation nethod of reflecting |ayers
of claim13, 43 coating, roll coating, spin coating,
inkjet printing, offset printing, screen printing, pad
printing, Gravure printing,g7Fl exo printing or R so
printing. 5[Cl aim20] The preparation nethod of
reflecting layers of claim 14, wherein the transparent
coating solution for formng said transparent finish
oxadaati AgdconPit Skscirvatddest. ant . 10[ G ai m 21] The
preparation nmethod of reflecting | ayers of claim 20,
wherein said reductant is selected fromthe group
consi sting of hydrazine, acetichydrazi de, sodi um
[cPR{ASS] um borohydride, trisodiumcitrate, amne
conmpound sel ected from nethyl 15 di et hanol am ne and
thedi BBLPYS 2P Aes bebanetormind safleseingt ddylronof erqligm 1,
chl ori de nonobasic and iron sul fate, hydrogen,
whdPedmoogen tedirle,aar hagepondxitde; abllebyed covpourite group
sel ected from formal dehyde and acet eal dehyde, gl ucose,
corBSGRLRC aei dhysaddary | meaniyd, tamhyt, achakpylyr ogacpelpyl,
and hydroqui none. 20 [C aim 22] The preparation method
put®f I efilRehithd, | ayays, of hekei m 18¢hylhderiei n tegityl, octyl,
net hod nore conprises the step of: formng a pre-coat
1isdngL by £86a¥ing adydryi ndode @yl MEr heebdeepl st epdtiadecyl,
and Zéstep (ri).
docodecyl, cyclopropyl, cyclopentyl, cyclohexyl, allyl,

hydroxy, methoxy, hydroxyethyl, methoxyethyl, methoxypropyl,
cyanoethyl, ethoxy, buthoxy, hexyloxy, wmethoxyethoxyethyl,
methoxyethoxyethoxyethyl, hexamethyleneimine, morpholine,
piperidine, piperazine, ethylenediamine, propylenediamine,
hexamethylenediamine, triethylenediamine, pyrrol, imidazol,
pyridine, carboxymethyl, trimethoxysilylpropyl,
triethoxysilylpropyl, phenyl, methoxyphenyl, cyanophenyl,
phenoxy, tolyl, benzyl, polyallylamine, polyethyleneimine and

their derivatives, and R; to R are not all hydrogen.

[ciaim 5]

The compositions for forming reflecting layer of claim 1,
wherein said ammonium carbamate or ammonium carbonate based
compounds are one or more than two mixture selected from the
group congisting of ethylammonium ethylcarbamate,

isopropylammonium isopropylcarbamate, n-butylammonium n-
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44 [C aim 23] The preparation nethod of reflecting
| ayers of claim 22, wherein said priner is selected
fromthe group consisting of 5 alkyd resin, polyester
resin, silicone resin, polydrethane resin, epoxy
resin, phenol resin, polyamde resin, melanine resin,
acryl resin, unsaturated polyester resin and polyvinyl
butyral resin. 10[C aim24] The preparation nethod of
puty eELEEahAE: | ayerisophtghainfod fum wheraiansgildarpahate, t-
nore conprises the step of: formng a post-coat |ayer
putPYaf@bABuFal d L HaBePas BdmLOAL | Ng2betpkine:st leprcnim 2-
and step (iii). 15 [Caim25] The preparation nethod
eth?&héﬁilﬁ.@&f]b%ﬂéi,_y ebst 8fic 6} BaiMctf.unhet Badlesglichrbamate,  2-
ransparent coating solution is polyner resin selected
met&gg?b@ﬁ%fém&gﬁﬂq%(seq pol yand e etdyl Barbahacone 20 2-
resin and acryl resin, or netal conpound selected from
cyafibbRRS 1SR RY agentoyazickeapl baYBaNPLE NY agEmiutylammonium
titanium coupling agent and netal precursor. 1/5
diﬂﬁ%&guégﬁgmégégurQiﬂdctadecylammonium dioctadecylcarbamate,

methyldecylammonium methyldecylcarbamate,
hexamethyleneimineammonium hexamethyleneiminecarbamate,
morpholinium morpholinecarbamate, pyridinium

ethylhexylcarbamate, triethylenediaminium isopropylbicarbamate,

benzylammonium benzylcarbamate, triethoxysilylpropylammonium
triethoxysilylpropylcarbamate, ethylammonium ethylcarbonate,
isopropylammonium isopropylcarbonate, isopropylammonium
bicarbonate, n-butylammonium n-butylcarbonate,
isobutylammonium isobutylcarbonate, t-butylammonium t-
butylcarbonate, t -butylammonium bicarbonate, 2-

ethylhexylammonium 2-ethylhexylcarbonate, 2-ethylhexylammonium

bicarbonate, 2 -methoxyethylammonium 2-methoxyethylcarbonate,
2-methoxyethylammonium bicarbonate, 2-cyanoethylammonium  2-
cyanoethylcarbonate, 2-cyanoethylammonium bicarbonate,
octadecylammonium octadecylcarbonate, dibutylammonium
dibutylcarbonate, dioctadecylammonium dioctadecylcarbonate,
dioctadecylammonium bicarbonate, methyldecylammonium
methyldecylcarbonate, hexamethyleneimineammonium

hexamethyleneiminecarbonate, morpholineammonium
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morpholinecarbonate, benzylammonium benzylcarbonate,
triethoxysilylpropylammonium triethoxysilylpropylcarbonate,
pyridinium bicarbonate, triethylenediaminium

isopropylcarbonate, triethylenediaminium bicarbonate and their

derivatives.

[claim 6]
The compositions for forming reflecting layer of claim 1,
wherein said compositions more comprise a single or mixed
material of solvents, stabilizers, leveling agents and film

assistants.

[claim 7]

The compositions for forming reflecting layer of claim 6,
wherein said solvents are one or more than two mixture
selected from the group consisting of water, alcohol, glycol,
acetate, ether, ketone, aliphatic hydrocarbon, aromatic

hydrocarbon and halogen substituted hydrocarbon solvent.

[claim 8]

The compositions for forming reflecting layer of claim 6,

wherein said solvents are one or mwore than two mixture
selected from the group consisting of water, methanol, ethanol,
isopropanol, butanol, ethyleneglycol, glycerine, ethyl acetate,

butyl acetate, carbitol acetate, diethyl ether,
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tetrahydrofuran, dioxane, methyl ethyl ketone, acetone, hexane,
heptane, benzene, toluene, chloroform, methylene chloride,

carbontetrachloride or mixed solvents of the above.

[ciaim 9]

The compositions for forming reflecting layer of claim 6,
wherein said stabilizers are at least one selected from the
group consisting of amine compounds, Formula 2, Formula 3,
Formula 4 or mixture of at least one of them, phosphorus

compounds and sulfur compounds.

[claim 10]

The compositions for forming reflecting layer of claim 9,
wherein said phosphorus compounds are selected from the
compounds represented as Formula 6 or Formula 7.

[Formula 6]

R43P

[Formula 7]

(RO)3 P

[In the formula above, R indicates alkyl or aryl group of

carbon number 1~20.]

[claim 11]
The compositions for forming reflecting layer of claim 9,

wherein said sulfur compounds are selected from the group



[Figure 21 2/5 [Figure 3] [Figure 41 ritra era rt, O
[ Figure 51 3/5 [Figure 61 4]
consisting of butan thiol, n-hexanethiol, diethyl sulfide or

tetrahydrothiophene.

[claim 12]

The compositions for forming reflecting Ilayer of claim 6,
wherein said film assistants are more than one selected from
the group consisting of organic acid, organic acid ammonium

salt or organic acid metal salt.

[claim 13]

Preparation method of reflecting layers comprising the steps
of: (i) forming a primary coating layer, which improves the
adhesion force of silver specular coating layers, by coating a
primary paint on the surface of substrate, and (ii) forming a
high-reflecting specular surface on the primary coating layer
using the compositions for forming reflecting layer of any one

of claims 1 to 9.

[Claim 14]

The preparation method of reflecting 1layers of claim 13,
wherein said method more comprises the step of: (iii) forming
a transparent finish coating after said step (ii) forming the

reflecting layer.

[Claim 15]
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The preparation method of reflecting layers of claim 13,
wherein said primary paint comprises a thermosetting resin or

a photocurable resin.

[claim 16]

The preparation method of reflecting layers of claim 15,
wherein said thermosetting resin is melamine, polyester, epoxy,
acryl, acryl melamine, hybrid of polyester and epoxy Or

silicone typed resin.

[claim 17]

The preparation method of reflecting layers of claim 15,
wherein said photocurable resin is acrylic oligomer, moOno-
functional or multi-functional acrylic monomer and vinyl ether

monomer.

[claim 18]

The preparation method of reflecting layers of claim 13,
wherein said primary paint comprises polyurethane, acrylic
polymer, polyvinyl chloride, nitrocellulose, polyvinyl alcohol

or poly butyral.

[cilaim 19]
The preparation method of reflecting layers of claim 13,

wherein said coating method is brushing, spray coating, dip
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coating, roll coating, spin coating, inkjet printing, offset
printing, screen printing, pad printing, Gravure printing,

Flexo printing or Riso printing.

[claim 20]
The preparation method of reflecting layers of claim 14,
wherein the transparent coating solution for forming said

transparent finish coating comprises a reductant.

[ciaim 21)
The preparation method of reflecting layers of claim 20,
wherein said reductant is selected from the group consisting
of hydrazine, acetichydrazide, sodium, potassium borohydride,
trisodium citrate, amine compound selected from methyl
diethanolamine and dimethylamine borane, metal salt selected
from ferric chloride monobasic and iron sulfate, hydrogen,
hydrogen iodide, carbon monoxide, aldehyde compound selected
from formaldehyde and acetealdehyde, glucose, ascorbic acid,

salicylic acid, tannic acid, pyrogallol and hydroquinone.

[claim 22]

The preparation method of reflecting layers of claim 13,
wherein said method more comprises the step of: forming a pre-
coat layer by coating and drying a primer between step (i) and

step (ii).
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Ltirirsirs:r
,Iterava.ersitAttrirerittl\le,g@l?llV\AV\A—Ceralicersireit
faII'ArasraIrairatierantrol4.7041,1r4WaIret:ral k00- 0:
ircan. 4/5 [Figure 8] [Figure 9] 5/5 [Figure 10]

[claim 23]

The preparation method of reflecting layers of claim 22,
wherein said primer is selected from the group consisting of
alkyd resin, polyester resin, silicone resin, polyurethane
resin, epoxy resin, phenol resin, polyamide resin, melamine
resin, acryl resin, unsaturated polyester resin and polyvinyl

butyral resin.

[claim 24]

The preparation method of reflecting layers of claim 14,
wherein said method more comprises the step of: forming a
post-coat layer by doing said transparent coating between step

(ii) and step (iii).

[claim 25]

The preparation method of reflecting layers of claim 24,
wherein said transparent coating solution is polymer resin
selected from water dispersed polyurethane resin, silicone
resin and acryl resin, or metal compound selected from silane
coupling agent, zirconium coupling agent, titanium coupling

agent and metal precursor.



