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COVPCSI TI ONS FOR FORM NG REFLECTI NG LAYER HAVI NG
ORGANI C SI LVER COWPLEXES, AND METHOD FOR PREPARI NG

WO REFIECRT6 NG LAYER USI NG SANE [ Techni cal Fi el dpPCT/iKR2007/002104
present invention relates to conpositions for form ng
reflecting |ayer having organic silver conplexes, and
nmet hod for preparing reflecting |ayer using the sane.
More specifically, it relates to conpositions for
form ng reflecting layer including silver conpl exes
tdeMPIEVEL GNSS tFOR tFGRMING (REELECTING eLAREM GERYING ORGANIC
preparing reflecting layer using the same, where

STLVRR FeMpLER@S NGNDS MMARIODE FORO AREEMRING IRE FAMTESING: LAYER
force to materials such as plastic, ceranmic, netal,

etc. and then a high- ﬁgfﬁ?CéAﬁﬂ | ayer is forned by
using the silver coating fluid, followed by
transparent coating for protection. [Background Art]
V%;:e industries are devel oping rapidly, the needs for
reflectin ayers also grow in all aspects including

lTeChﬁéEﬁﬂeF&ﬁgﬁi , displays, |anp housing, |anp

refl ectors, etc. LBuaII the formof reflecti
Th¢ eP§e$QPFeénf’?BﬁﬂlPPaFegﬁé§ss &eh C&&Pﬁé&@%&%& Fr@ming
to conplicated forns by the press process.

refledunmglhasershamange@rﬂﬁ@hﬂlSééﬁsérCqmﬁkﬁxﬁﬁplaﬂﬁmﬂﬁthOd
are used, which have high reflectance. In spite of

for ©preparing vreflecting layer using the same. More

specifically, it relates to compositions for forming
reflecting layer including silver complexes that have distinct
structures and the method for preparing reflecting layer using
the same, where primary coating is applied to promote the
adhesive force to materials such as plastic, ceramic, metal,
etc. and then a high-reflecting layer is formed by using the
silver coating fluid, followed by transparent coating for

protection.

[Background Art]

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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excellent reflecting properties, such netal materials
usual Iy have |l ow chem cal stability and are difficult
wota7hesy6 ocessed to surfacé state with high i PCOKR260T®E2104
and great reflectance. They are al so heavy and
di sadvant ageous in terns of price, so there are sone
_ problens to process netal materials directly to
platinuef |axs i ngefayefsiclyapanesdiigdl drepeachrapept In spite of
Publ i cati on No. PYUN&2005- 157296 di scl oses the
excellphepareftlicart ireg hpdopérihese secheqetml | mgeesipys usually
powder coating using titaniumdioxide (TiQ). There
have 1¥E Shdthidl nethpdsitpabntioperdi®f iailtectonpel precessed
by coating paints including pignents of netallic oxide
to surtddt ascstdapecaXindegn titapuarioxibe, giagaeYeflectance.
oxl de, and bariumoxide directly on netal plates, but

They atxl%eyaf]saéle}ﬁég di,gaduan ?%g%fevc\:lﬁ%wirr?fééﬁﬁénéf Rdce, so

ppFr meak eskstance. en materials such as

sil ver r. chrom um a e ref. ti

there ahes rsso"glea&% 1?1‘80]3%(1/9%%% dpﬁécgr %f’ yﬂlgﬁ%{? agg t§ E')Lé g gaﬁi 3 %ﬁ’“lcé: Ry ®o
refl ectance can be obtained. However, there are often

reflecydngetlidyY&YFr-oporti ons during production and plating
costs too much, which could lead to air_pol|ution and
Japereaat briduePes BRSEREr Fadf CRGAosu NS FNGROL > B 7296
the other hand, Japanese Lai d-Qpen Patent Publication

discla¥asPUINGANSp A2 disthod eeft Whipeepaideicsdngetifa@rs by

f hi
powde;)coaéﬁlg using titanium dioxide (TiO.;). There are similar
methods that form white reflecting layers by coating paints
including pigments of metallic oxide such as silane oxide,
titanium dioxide, magnesium oxide, and barium oxide directly
on metal plates, but they have some disadvantages of 1low
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
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reflecting | ayers by vacuum evaporation using silver
as its main conponent. After vacuum evaporation using
wohogh2626| ecti ngnetal s i ncBudi ng silver (Ag) PCHKRIDOTIN2104

(Al) , nickel (Ni) , rhodium (Rh) on the surface of

flexible materials such as PET, reflecting | ayers can

be made through | am nating on the support. However,
metalst héneludéng fehldesadi@mt ageslumigtuny aciidm evaiekedi orNi) .

needs a hi gh vacuum chanber and it may restrict the
rhodiufor(®handrsitie ofurtfrecarad £rf béxipte maeerbal snguch as PET,

t hi ckness not uniform and the equi pnent costs a | ot,

reflecEQﬁg [ Pagekasucgh [ bechhaeel Pheblueml Tamiekténsucln the
probl ens, the inventors have put enornous efforts and

supporfti.n%&ye'\?@fr,e YRt My thie 40T £58N1115B¥OBMBGesThEhat | vacuum
pr esent 1 nvention provi des silver coati ng conposi t1ons

os! ! ting " | ons
evaporghdo; L EPLA A THLARMnOl RN AAS, 1 Bhdy UFrice

ch'C produce hi lecting |a

Mter%ounng i mary coating layers that pronote, .
the fqyq gy aﬁ&éeaﬁg{a esi"g eF&?gea r?ﬁﬁ%c??gélﬁgtgﬂﬁﬁﬂ?ess

such as plastic, ceramc, metal, etc., and then
not unfl§exitng aRdgklee BREPMEGY £p8tsS By 105at iH9§ -si | ver

coating fluid including silver conplexes with distinct

structures, followed by transparent -coating to

protect the silver specular surface. Also, the present

[Discid¥gnt]on provides silver coating
[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 reflecting materials 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 Ilayers

using them, which can be mass manufactured with no risk of air

pollution or water contamination and have low defective
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conpositions and preparation nethods of reflecting
| ayers using them which can be mass manufactured with
wona7reeke of air pollution ér water contanm nat POVKR207/002104

have | ow def ectiveproporti ons and i nexpensive

production costs due to sinple manufacturing process .

[ Techni cal Solution] The present invention relates to
proportoopesi andnsifexpdrivieng prefustiiong Fages @anio simple

organi c silver conpl exes and nethod for preparing
manufatebleati pgotager using the sanme. Hereinafter, the

present invention is described in nore detail. The

conpositions for formng reflecting | ayer according to

the present invention conprise the silver conplexes

t hat ed by the reaction between the silver
[TeCh%b%%%3%°l¥€£ la 1 and ammoni um car bamat e or

AR PILSEr DAL grgssg}gegyoeggao&gsggege,ﬁé(ﬁgr@@mg
reflec@?nlq%égg? %£v1ng orggnlc 311vég(cgmplexes and method
for preparing reflecting layer using the same. Hereinafter,
the present invention is described in more detail.

The compositions for forming reflecting layer according
to the present invention comprise the silver complexes that
are obtained by the reaction between the silver compound
(Formula 1) and ammonium carbamate or ammonium carbonate based
compounds (Formula 2 to 4).

[Formula 1]
Ag,X

[Formula 2]
Ry g&)@ Rs

"NCONH-R,
R R5

[Formula 3]

Ri 0000 R
R,~HNOGONH-Rs
R3 Re

[Formula 4]
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R2- HNOCONH R R R [ Formul a 4] R2- HNOCOH [In the formul a
above, X is a substituted group selected fromthe

wogewoupeoensi sti ng of oxygeh, sul fur, hal ogen, PCY/&R2007/002104
cyanate, carbonate, nitrate, nitrite, sulfate,
phosphat e, thiocyanate, chlorate, perchlorate,
tetrafluoro borate, acetylacetonate, carboxylate and
R thei{r derivatives, nis an integer of 1~4, Ri to R6
1 @®e substituted groups independently selected fromthe
Rz-jihﬁﬁﬁuakbpnsis;ing of hydrogen, C1-C30 of aliphatic or
Ra cycl oali phatic al kyl group or aryl or aral kyl group
al kyl and aryl group substituted with functiona
group, heterocyclic conmpound, polyner conpound and

[In thghgbngleggbbges ] I'nthe formula 1 above, n is an
Integer of 1~4, X is a substituted group selected from

X is a?he Q%%Rg%%féhﬁ&%?bon @%éﬁefroﬁukﬂgr B oQ%RF%Stlng of

rate I‘ It

oxygeny etqﬁffw oPBIRGE %”aéci%?%;?%?féﬁaf%er i gigrare
SISRAN AT R S R 8 S

cyani de, silver
perchlorate, tetrafluoro borate, acetylacetonate, carboxylate
and their derivatives,
n is an integer of 1—~4,
R, to Rs are substituted groups independently selected from the
group consisting of Thydrogen, 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, silver carbonate, silver nitrate, silver nitrite,

silver sulfate, silver phosphate, silver perchlorate, silver

tetrafluoro borate, silver acetylacetonate, silver acetate,



10

15

20

25

cyanate, silver carbonate, silver nitrate, silver
nitrite, silver sulfate, silver phosphate, silver
woperapéaé at e, silver tetrafluoro borate, sil vBET/KR2007/002104
acetyl acetonate, silver acetate,silver lactate, silver
oxal ate and their derivatives, but it is not specially
defined to the conpounds above. And, Rl, R2, R3, R4, R
silver5 landaR@ c api beet ngepdatentdndefbeisd derdimattigegrolput it
consi sting of hydrogen, nethyl, ethyl, propyl,
is noti sppropyly Betyhedi sobthgl compplndeerpbyeet hyl hexyl ,
heptyl, octyl, isooctyl, nonyl, decyl, dodecyl,
Aexadegyl , roct alecyR,, dagodaayl , Reydaapr tey| independently
cycl opentyl, cyclohexyl, allyl, hydroxy, nethoxy,

selectBYIEQOHELRY gr hoyetdWing SBLRPA¥OEERY! methyl, ethyl,
cyanoet hyl, é%ﬁ%gi, buthoxygghexyﬁgxy,gne¥hg§y gthofy Y

propylﬁgE%%gpgﬁékpxyShE?gqethB%ﬁ? ! 'aﬁ§§ggﬁ§ é%?ﬁegghggﬁexyl,

I ‘pi pértdi'ne,” pi azi ne; edi am
pro enedi am ne exanet hyl engdi_am n
heptyltriggﬁ%?eneﬁ?%ﬁ?%@?’py??%$¥’iﬁ?ﬁaﬁdl,%%§¥faﬁﬁe,hexadecyl’

car boxynet hyl trimet hoxysi Lyl propyl,
octadegyiler hBRFEPEGY I op§l CLORERPY L eCHOLFRREyR, cyclohexyl,
cyanophenyl, phenoxy, tolyl, benzyl and their
allyl,deriudro®y, andieelgmer corpEirRIyeiiphas methoxyethyl,

pol yal I yl am ne or pol yethyl eneinine and their
me thoxgetropgtli, ves, cyanoéthyk, not esposiyval | y dethomryl, t o tigxyloxy,

conpounds above. As the concrete conpounds, for
methox§¥ampkeethy@y are one or nore thaethexyeithiomyethoxyethyl,

sel ected fromthe group consisting of amoni um
hexamet®RaMRLEGine, 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 1is not
specially defined to the compounds above. As the concrete
compounds, for example, they are one or more than two mixture
selected from the group consisting of ammonium carbamate,
ammonium carbonate, ammonium bicarbonate, ethylammonium
ethylcarbamate, isopropylammonium isopropylcarbamate, n-
butylammonium n-butylcarbamate, isobutylammonium

isobutylcarbamate, t-butylammonium t-butylcarbamate, 2-

ethylhexylammonium 2-ethylhexylcarbamate, octadecylammonium
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ammoni um car bonat e, anmmoni um bi car bonat e,

et hyl ammoni um et hyl carbamat e, i sopropyl anmoni um
woeopeepyl car bamat e, n - bityl ammoni um PCT/KR2007/002104

n- but yl car bamat e, i sobutyl amoni um i sobut yl car banat e,

t - butyl anmoni um t - butyl carbamate, 2 -

et hyl hexyl ammoni um 2- et hyl hexyl car bamat e,

octadeogylgdebginak@oni unoct ade@ymeshbxy gshylammonium 2-
2- met hoxyet hyl ammoni um 2 - net hoxyet hyl car bamat e,
methoxZecygoatrbpmanepni um 2 - arceidst ook demen um 2-

di but yl anmoni um di but yl car bamate
cyanoefh@ttagdpembaear aoni umslitoelaneayl war bamatiebutylcarbamate,
t net hyl decyl ant noni ura net hyl decyl car bamat e,

dioctaﬁ@égqghﬂﬁhgﬂﬁi”h@%%ﬁ&@@b?ﬁbarbamate,_ methyldecylammonium
hexanet hyl enei m necar bamat e, nor phol i ni um

t.nar [ r.bamat e, ridiniu I ~
methy 1R G T L+ Eobr opyl bl Sarhatada et ARkont un
hexame??&é%h%gbg%%&%ﬁ %%%%éL;%%%ﬁﬁ%%finiunl morpholinecarbamate,
__triethoxysilyl propyl carbamate , ethyl anmoni u i
Pledl@ﬂHVIcarboﬁ%%%flmg%%}%ﬁﬁ?%m%5ﬁiura ys%ﬁ?&ﬁﬁﬁﬁﬁqﬁﬂﬁﬁm,nlum
' i sopropyl ammoni um bi carbonate, n - butyl amoni_um
isopropyBitigierienetste, | soBEDAYARTBIIHWY sobut PeEYIGRFamate,
t - butyl anmoni um t-butyl carbonate, t - butyl amoni um
t riethoixyarilgigrepyd-astiopivexy| amordiefhoxysilylpropylcarbamate,
et hyl hexyl car bonate, 2-ethyl hexyl anmoni um bi car bonat e,
ethylé&monﬂﬁhhoxyethylammmyﬂdﬂﬁhbnnﬁmhoxyethylCdﬁhﬂmmﬁgzlammonium
nmet hoxyet hyl anmoni um bi car bonat e, 2-cyanoet hyl anmoni um

isoprﬁ?Yld&ﬁ&Eﬁ%ﬁ%'Carbﬂ@@éﬁbpﬁl&ﬁ@@@ﬁ&ﬂy|aﬁﬁﬁﬁhwmbnate, n-
I"car bonat e,

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
morpholinecarbonate, benzylammonium benzylcarbonate,

triethoxysilylpropylammonium triethoxysilylpropylcarbonate,



10

15

20

25

oct adecyl ammoni um oct adecyl car bonat e, di butyl ammoni um
di but yl car bonat e, di octadecyl ammoni um
wodiwaeedecyl car bonat e, di 08t adecyl amrmoni um bi PaT/ERIL7MI2104
met hyl decyl anmoni um net hyl decyl car bonat e
hexanet hyl enei m neanmoni um hexanet hyl enei m necar bonat e
, hor phol i neamoni um nor phol i necar bonat e,
pyridinénmyl amoni umiberpsheatisonat e, triethylenediaminium
triethoxysilyl propyl ammoni um
isopropyilethbryaiky| prrdpdhydreneddse impinimdi i cartpratdoande their
triethyl enedi am ni um i sopropyl car bonat e,
derivathiiekhyl enedi am ni ura bi carbonate and their
derivatives . On the other hand, it doesn't
necessarily have to restrict the kind of anmoni um
carbamat e or ammoni um car bonat e based conpounds and

ei n ury t hpd / : .
T o e S U - (T
.a ni um car bapat e d
recers R 8 R TR, T M B gy
at | east_on th ds .and b di gxi de .
based ARG ABINSELEa SR ESTIOHITY U B %0t BPRe G RfLe
0.5 mole of water is added per one npole of am ne, and

U. S.anBahenim bVear bbnad 2 Bhsed(Epourtis dah b&isistiasfsy that
if nore than one nole of water is added. In case they

ammoniame mmddamate orbagedoutonpyundeci ¢&8 sbevepireparede from
condition of pressure or anbient pressure, the

primarkoldmiwe)gseddhdarbeanives, weteiaral gohoésosueh dsast one

nmet hanol ,
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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et hanol , isopropanol and butanol, glycols such as
et hyl enegl ycol and gl ycerine, acetates such as et hyl
woaestiaéxn¢ butyl acetate anfl carbitol acetate, PETKR2607/002104
such as diethyl ether, tetrahydrofuran and di oxane,
ket ones such as nethyl ethyl ketone and acetone,
hydr ocar bons such as hexane and heptane, aromatic
above . c dspdigniscatiepn adibzagene idndcap| henasedalayehubbled ones
substituted solvents such as chloroform nethylene
in thechiapdmeplamse carbast etaldchl| dry degesr @FHtx s ofsagl sinf the
t heabove. As for carbon dioxide, it can be used as
superchibbbad ewesiiitdonhe veanorrphesepare asmsohidmdeyrberate or
It can react in the supercritical condition, too. To
ammonigﬁle@iﬁom' Her-GahbaREe ©ha@MERBI UiR&ERN benatiee present
erivatives that are used in the present invention, it

1nvent1§ re{ecf tos u%?n@n*mwdanynﬂelﬁ@fo@% t 16 Ahel I Vr?gi OBﬁé above

hal material structure Is I1dentica n ot her

ones, d.rgstb]i‘x%eﬁliéla rgréatctﬁnecelfsa{,era égeltso 1pégntrfc°'a{f' C&ho%%her

P : ar e, concentrat I'on

catal ys etc. r ration an |ts el d. '

woras S ELVRMasS1 & LS PLERY At Lo A0 ) (1 €l QP on
bet ween anmoni um car bamat e or annDnlun1carbonat based

solvengsnpaiaRist Borl §EMPEFas8RBourfPCHHTIHANceat ?ﬁ% etc.
preparation takes at |east one silver conpound as

for prepawatiionFemduli&sl yieddat | east one amoni um car banat e

or ammoni um car bonate derivatives as shown in Fornul a
Grganiicapdivbe complexesf can be manufactured by reaction

between ammonium carbamate or ammonium carbonate based
compounds and silver compounds. For instance, the preparation
takes at least one silver compound as shown in Formula 1 and
at least one ammonium carbamate or ammonium carbonate
derivatives as shown 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



10

15

20

25

these, which react by thensel ves without solvents in
the nitrogen condition of pressure or anbient
wopsEsger7e. | n case sol ventl® are used, the fol POWKRI807/002104

can be used: water, al cohols such as nethanol,

et hanol , isopropanol and butanol, glycols such as

ethyleneglycol and glycerine, acetates such as_ethyl
chlorideet gaeboptieyraghdeaideanarcBiBEEoRFOAYEREEeOLefREr gbOVe.

such as diethyl ether, tetrahydrofuran and di oxane,

ket ones such as nethyl et hyl ketone and acet one,

hydr ocar bons such as hexane and heptane, aromatic

syelvaes benpeageandhadl ware,usad hal ohenpresent
substituted solvents such as chloroform

invent@gﬁhwﬁgg%agéwtﬁé abRkROHStHAEh] OF td@arProdl wadufactured
vents of the above. To prepare silver conpl exes

by preé%%tln@;[:? E%nghntsIJi%tﬁbcﬁ?egf %E".‘i@@&" ?bby i gsldesrbhRula 1)

can be manufacture eparing a

solution.of silver 1. t
and at éaesﬁ ton%n%n?‘ﬁ%n%oﬁﬁmﬁnan %?}%hgﬁqe(nrgﬁﬁ%w% Jr't)éag‘ggcfEl prith
carbon di oxi de, Like above, it can react ejt t%h
carbongr AjPKREEt sBEFENt 3PPREt helhi (5 erF BT 9% ed? with or
pressure or anbient pressure. However, it is fine to
withoulisesahyenbs hods ithe haitregernacerfakiepr (of uR¥sssure or
identical. In other words, it doesn't necessarily have
ambiento puasswest r | Bowemeron idol Ventidner cbrt N6R taonpePatheds if
concentration, catalyst, etc. for preparation and its
the fﬂﬁdﬂ(haﬂémimhnuﬁautuufagiseﬁhmmnﬁcakm Ei| geher words, it
conpl exes

doesn’t necessarily have to put restrictions on solvents,

reaction temperature, concentration, catalyst, etc. for

preparation and its yield.

The manufacturing method of the silver complexes
according to the present invention is disclosed in Korean
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 used to form the

reflecting layer (2) with high reflectance and high gloss
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according to the present invention is disclosed in
Korean Patent Application No. 10-2006-0011083 by the
woiewané2dés of the present Ilnvention. It has tRET/KR2007/002104
structure of Formula 5 below. [Fornula 5] Ag [A] m[A
is the conpound of Fornmula 2 to 4 , and mranges in
' 0.5-1.5.] The silver coating conposition used to form
includehe thef |sicivary ¢opetex 2pbaven Mibgh ¢t ing afeerapygtion of
hi gh gl ossi ncl udes the silver conpl ex above. The
the pre@enitngiroapoisin i vay o nthedpr esklitt ivesersuan aaysolvents,
i nclude additives such as solvents, stabilizers,
stabilhe¥eki Ng pgeat sng andddrdyn , asshatiant 8ilmf receissamts As if
for stabilizers, for instance there are am ne
necessggyppunds such as primary am ne, secondary amne, and
teftiary am ne; ammoni um car bamate, anmbni um

;%%fbgﬁgteggggifyggygtﬂn éfargﬁgﬂhﬁfgasqgmﬁﬂﬁpoﬂfgS;amine

osphor us conpounds ‘such as phosphine, phosphite, and

osphate; sul fur conpounds includin L a
Compouggﬁfﬁﬁg. e P ot Qﬁn?heg%c%%%%ﬁgnéﬁigé’ngggufgrgﬁary
. more than at | east one of them As tge concrete anmne .
amine ;coRpBORYET (TR e, NP 14Me SRFRRPREST r ST hemmonium

_ group consisting of nethyl am ne, ethyl am ne,
bicarbenpitepy bagsidhe COMPONSSy|  BROSPROFUSUT POmRFUREls  such  as
i sobutyl am ne, isoanyl am ne
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
consisting 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,



10

15

20

25

n- hexyl am ne, 2-ethyl hexyl am ne, n-heptyl am ne,
n-octyl am ne, isooctyl am ne, nonyl am ne, decyl
woamine¢27dodecyl amine, hexiddecyl am ne, octadBCYKR2007/002104
anmi ne, docodecyl amnine, cyclopropyl amne, cyclopentyl
am ne, cycl ohexyl amne, allyl am ne, hydroxy am ne ,
amroni um hydroxi de , nethoxy ami ne , 2- ethanol am ne,
ethylenedhanjeenyl amuReylEnadRRdnsopyl BAkABetbylenediamine,
hydr oxy- 2- met hyl propyl am ne, nethoxypropyl am ne,
triethgyanedihwlinani ne, &t Hoxietdiejedidxtivige tdnie, amine,
2- hexyl oxy am ne, nethoxyethoxyethyl am ne,
trieth{®t howire hoxyekhoxayenbylinan neyrdoet hyilmiatdas,, pyridine,
di propyl am ne, diethanol am ne, hexanet hyl enei ni ne,
aminoaPRERNGELDAe PipahéEhPE, RiRAAZI nezehfyhepedpgitiemethoxy
propyl enedi am ne , hexar aet hyl enedi am ne
. triethyl. =11y : = ( nedj i se i di
Sllaneam' Ee!%{lﬁgggl ﬁ%ly 1§%lé,hot&lyi etffairfyor}%m naél?f%%/rrlgbl : bibidine,
, i mdazol . .pyridine, .am noacet al de ol [,
amanbg?léﬁflﬁgﬁp‘&. I3’/I tg?%Y%oxzmlsﬁ?%anael%QSE éq%%nrgp%g% tart?‘g’t%}]sgxyand
silane, anjline, anisidine, am nobenzonitrile,,K benzyl, .
polymegniGRRaidsheF e APV R WEE LAV yREr PS&PFSE%E}XgS f€imine
such as polyallylam ne or polyethyl eneinmne and their
and thedri vemived:ives + S coier @PRCERRD oLANBOURGF - e QFprEaMPle,
amoni um car bamat e , amoni um car bonate , and ammoni um
ammonikicar kendtemai@sed compounds areaskedrated franft he ammonium
group consi sting of amoni um car bamat e, anmmoni um
bicarboaakenats,ssamuunpolridsar brat ese débyédnmbnpum the group
et hyl carbamate , i sopropyl anmoni um

consisting of ammonium carbamate, ammonium carbonate, ammonium
bicarbonate, ethylammonium ethylcarbamate, isopropylammonium
isopropylcarbamate, n-butylammonium n-butylcarbamate,
isobutylammonium isobutylcarbamate, t-butylammonium t-
butylcarbamate, 2-ethylhexylammonium 2-ethylhexylcarbamate,
octadecylammonium octadecylcarbamate, 2-methoxyethylammonium
2-methoxyethylcarbamate, 2-cyanoethylammonium 2-
cyanoethylcarbamate, dibutylammonium dibutylcarbamate,
dioctadecylammonium dioctadecylcarbamate, methyldecylammonium
methyldecylcarbamate, hexamethyleneimineammonium

hexamethyleneiminecarbamate, morpholinium morpholinecarbamate,

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

ethylammonium ethylcarbonate, isopropylammonium
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i sopropyl carbamate, n-butyl ammoni um n-butyl car banat e,
i sobut yl anmoni um i sobut yl carbamate, t-butyl amoni umt
WO 20u0ed76 car banmat e, 2- et hyldhexyl ammoni um PCT/KR2007/002104

2- et hyl hexyl car bamat e, oct adecyl ammoni um

oct adecyl car bamat e, 2- et hoxyet hyl anmoni um

2- met hoxyet hyl car bamat e, 2-cyanoet hyl amoni um 2 -
isopropyansebhphtar banatisopdionytipmmaronitum di biegTeerdsdmt e, N~

di oct adecyl anmoni um di oct adecyl car bamat e,
butylameobhylilecyl ammoni-mtngEtdatlatsmtear bamat e, isobutylammonium

hexanet hyl enei m neanmoni um
isobuthexapBbhytenei M pesat Pramheniwmr phalidityMcarbonate, t-

hor phol i necarbamat e, pyridi ni um et hyl hexyl car bamat e,
butyla@&bﬁ& ¥l enedi A NiYERALSOPT 0Py Pl SEk PARBLP1 ammonium 2-

enzyhannonlur1benzylcarbanate,

trietho [ pro i : :
cthy by SEAORY SISl pr oy Eay BASer 6= IR S0 RiGaTbonate: -

et hyl car bonat e, isopropyl a ni_un.sapropyl car bonat e,
methoxV?B%Viﬁ?W&ﬁﬁHWiun1chag%3W%€%%X¥F§hiﬁﬁ? dﬁ%%ﬁ?Un1 2

n- but yl car bgnat e, _i sobut yl anr aoni_.um i sobut yl.car bonat e,
methoxyehyPERABAEM t PRGEYPORAEEnat e 2~ CYANR 1 it

bi car bonate, 2-ethyl hexyl amonium 2 -
cyanoethiychaophesebonat e, 2 20 ¥ange HexlABReRHITL M bi cRiseFROSate,

2 - met hoxyet hyl ammoni um 2- net hoxyet hyl car bonate, 2 -
octaderpilhompetilyl anmonicateldiecarisaniona t2- cyanoe Chiyudyammnemiun

2 - cyanoet hyl carbonate, 2-cyanoethyl anmoni um
dibutylice@bkenzks, oadtiadesyleayramncniont adedylctadenydiorbonate,

di but yl anmoni um di but yl car bonat e, di octadecyl anmoni um
dioctaelGadReN ¢ bonat i carbonate, methyldecylammonium

2-

methyldecylcarbonate, hexamethyleneimineammonium
hexamethyleneiminecarbonate, morpholium morpholinecarbonate,
benzylammonium benzylcarbonate, triethoxysilylpropylammonium
triethoxysilylpropylcarbonate, pyridinium bicarbonate,
triethylenediaminium isopropylcarbonate, triethylenediaminium
bicarbonate and their derivatives. Also, phosphorus compounds
are represented as Formula R;P, (RO); P, or(RO); PO, where 'R’
indicates alkyl or aryl group of carbon number 1~20, and the
examples are tributyl phosphine, triphenyl phosphine, triethyl
phosphite, triphenyl phosphite, dibenzyl phosphate, triethyl
phosphate, etc. For sulfur compounds, there are butan thiol,
n-hexanethiol, diethyl sulfide, tetrahydrothiophene, allyl
disulfide, 2-mercaptobenzoazole, tetrahydrothiophene,

octylthioglycolate, etc. The amount of stabilizer usage is not
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di oct adecyl ammoni um bi car bonat e, net hyl decyl ammoni um
nmet hyl decyl car bonat e , hexanet hyl enei m neammoni um
wohexaeet7hyl enei m necar bonat4e, nor phol i um PCT/KR2007/002104
nor phol i necar bonat e, benzyl ammoni um benzyl car bonat e,
triethoxysilyl propyl ammoni um
triethoxysilyl propyl carbonate, pyridinium bicarbonate,
limite@r osicky|idnell apitht &t £95ptpylichs orprexrty of the present
triethyl enedi am ni um bi carbonate and their
inventdeni. vakityesit Alsogophosphbaus eompdendstaie of 0.1% ~ 90%
represented as Formula R8P, (RO 3 P, O(RO 3 PO
to silWkEF ecBnpounds cangscyl kidr OEianylasgrietamis casbganic acid
nunber 1-20, and the exanples are tributyl phosphine,
and or&%h&%eﬂﬂidﬂ53¥¥0éﬁ%véé'é§$Y$ep@@é@hahé,théypagaybomposed
hosphite, di benzyl phosphate, triethyl phosphate,
. etc,_F ur, n h t hir-QL,
of mixirrs ok AEE. R R PE ST T i SaRe TR s
P al Iyl disylfide, Z}yercagt begg% que, 3 . ‘3
oL orgAHHNGht tﬁ‘irgphaechee,lcoc?yfghi o9l ycol ate, et cVAIREte acid
. .anount _of stabilizer psage is notlimted qQnce.it is .
pivaligy AGHf oPFRBOIRK B Hber OF LBRCHRe FriSent R fEanote
Yet, it is good to have a nole ratio of 0.1%~ 90%to _,
acid, gigagascanmippuaasd, Alsgriforrdid m Heedstanpsider gaphthalic
acid and organic acid derivatives can be used and they
acid, aeeccorfmsedrghniicxtaced ofdemwirattivaes at thexst awe organic
conmponent. The exanples of organic acid are acetic
acid a@@icthidvautaalitc sAaritd,as abemonian dcepiatal,i amaond,um citrate,
hexanoi ¢ acid, octanoic acid, 2-ethyl-hexanoic acid,
ammoniRGPdeRA L aghfbnl @hrigcestd, shRahiomadadeate, ammonium

napht hal i c
oxalate, and ammonium molibdate; organic acid metal salts such
as manganese oxalate, gold acetate, palladium oxalate, silver
2-ethyl hexanoate, silver octanoate, silver neodecanoate,
cobalt stearate, nickel naphthalate, ahd cobalt naphthalate,
which include such metals as Au, Cu, Zn, Ni, Co, Pd, Pt, Ti, V,
Mn, Fe, Cr, Zr, Nb, Mo, W, Ru, Cd, Ta, Re, Os, Ir, Al, Ga, Ge,
In, Sn, Sb, Pb, Bi, Sm, Eu, Ac, Th, etc. The usage amount of
film assistants is not limited, but it is good to have a mole
ratio of 0.1% ~ 25% to silver complexes.

And, solvents may be sometimes needed to control the
viscosity of silver coating composition or to help make thin
film. The usable solvents can be selected from the group

consisting of water, alcohols such as methanol, ethanol,

isopropanol, 1-methoxypropanol, butanol, ethylhexyl alcohol,
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acid, etc. For organic acid derivatives, there are
organi ¢ acid amoni um salt such as ammoni um acet at e,
woamTmanéxaen citrate, ammoni urp | aurate, anmoni uNPCBARA00/002104

amoni um mal eat e, ammoni um oxal ate, and anmoni um
nol i bdate,- organic acid netal salts such as manganese
oxal ate, gold acetate, palladium oxal ate, silver

and tezpdmedl heghvioale, ssidhyers oethdsneglyrpyerand glycerine,
neodecanoate, cobalt stearate, nickel naphthal ate, and

acetatesbauchmapst kahytle, acktiabe nblultm}'é Aardtate al mesbhoAypropyl
Cu, Zn, N, Co, Pd, Pt, Ti, V, M, Fe, C, Zr, Nb,

acetaté/b d&fbfﬂblcﬁceﬁateﬂeaﬂ$ ethylAh7bGap1GacdnteSn, ethers
b, Pb, Bi, Sm Eu, Ac, Th, etc. The usage anount of

such afé'%%ﬁ?'lﬁ@é'ifoééw@t |1dwﬂytledceD%sb!Lvé$ gDistHyel haveer,
anole fatio of 0.1% ~ 25%to silver conpl exes. And,

tetrahygkgﬁﬂ&gnnagnge éngQhQES EE%%E%Et‘% trgf Hﬁ%hyl ethyl

SCOsi Si | ver coating conp05|t|on or to hel

make th|n fi sable Iven S c sel
ketonef | GeaEGyr SUNEORE ST T et 7. 2al S5Rgrs % LG54 e,
nmet hanol, ethano|, isopr anol hox ropano
hydrocpibaRs| SU&%ﬁ%eWFaHFgo : ecf%erreaoﬁ(é’ B%%%Em oil,
such as ethyl enegl ycol and glycerlne acetates such as
and menﬁyalacépaﬁétsbut?Foﬂééﬂﬁtecoﬁﬁpﬁﬁgﬁpréﬁfp aéét aPEnzene,
carbitol acetate, and ethylcarbitol acetate, ethers
toluensychaad meyhghecellh@k@g@@ mbwtlw¢®scﬁqlléfefdi%t pch  as
et her, tetrahydrofuran and di oxane, ketones such as
chloroﬁ&&ﬁy| eteyhyRehene, cadetrdde, dbmdlhyhhnhunﬂdunaCh%mIide,
| - met hyl - 2- pyrrol i done,

acetonitrile, dimethylsulfoxide or mixed solvents of the above.

Now, 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 reflecting materials and the adhesion force of
silver specular coating layers, and (ii) forming a reflecting
layer coating a high-reflecting specular surface on the
primary coating layer using 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 Ilayer and
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hydr ocar bons such as hexane, heptane, dodecane,
paraffin oil, and mneral spirits, aromatic conpounds
woguoh2&36 benzene, tol uene,l@nd xyl ene, hal 0ogeRCT/KR2007/002104

substituted solvents such as chloroform nethylene

chloride and carbontetrachl oride, acetonitrile,

di net hyl sul f oxi de or m xed sol vents of the above.
improviewheadte peepatancen matliodwater efrlesdsitagaeayeard | yeather

described in nore detail using the conposition for
resistaatkecting |l ayers according to the present invention.

The preparation nethod of reflecting |ayers according

ADsd he queESP&bsleﬁ\tenthoen@@anr i BeBe t heongdense ©f tHd ) steps

formng at [east one kind of primary coating |ayers,
where gﬂg&%Jdagﬂnﬁg§éf|i§nf5¥méﬁc%orfﬁb?@@éngdﬂéhﬁbhaEérégdand

t c ?Qhe5|on force offfllvgr specul ar coating | ayers,

an I or,m L.a tyd :
N R S R L

coating |ayer usin e Cco siti.on for _reflecti
transppregfs 58@%?8ﬁngopg %ﬁg pfgggﬁfkﬁﬁﬁéntﬁgﬁf aﬁ% n%%ger ko
. conprises the step of: (iii) formn | east one_kind
improvef BohesIaTentt 4R srp%%’é??%g,t%i cﬁegﬁ—‘aFE&Pg t fjayer —and

reflecting | ayer andi nproves heat resistance, salt
transpageat rbbitsAncoatdi® weayhsr Qesitst afRRtrol SFansparency

present invention nore conprises the steps where a
and cofloe- chamgleayer is forned to i nprove adhesi on force and

gl oss and where a postcoat |ayer is formed by adding

ANgbhethe present invention more comprises the step where

the reflecting layer is adhered to supporters such as metal or

ceramic layers using adhesives and then laminated.

Hereinafter, the present invention is described in more
detail by the steps based on the figures.

Figure 1 is a cross section of a reflecting layer, which
is composed of a primary coating layer (1), a reflecting layer
(2), and transparent finish coating layer (3).

Step (i):

First, the primary coating layer (1) is formed, which
promotes adhesion among materials and has high illuminance,
after a primary paint was coated on the surface of materials
such as plastic, ceramic, metal, etc.

The materials that can be used in the present invention

are plastics such as acrylbutadienestyrene copolymer (ABS),
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transparent coating on the reflecting |ayer in order
to i nprove adhesion force between the reflecting |ayer
woaed/ieé2aaspar ent finish codting | ayer or to ceaTKR2007/002104
transparency and color change . Also, the present
i nvention nore conprises the step where the reflecting
| ayer is adhered to supporters such as netal or
polycackonate | 85@rs umshlp ooty vé®Sand phénmEshYABREERacTYlate
Hereinafter, the present invention is described in
(pMMA) for e detgillorhy t he spepgbbagbenereldphihglaes. Fi gurl@BT),
1is a cross section of a reflecting layer, which is
polyetfPiBAsed1ebhanhl iRl Y(FEIat,i Ngolpyetiyldienaphtiedlecs i NGEN)
| ayer (i) , and transparent finish coating layer (3) .
1yetRE8Brhblket BhEST  (PuR&k)Pr i GPadd ng(payer é4r.iS metal
poiye Eormﬁé, h\/\ﬁ: lch pro(rmt es) adhrwgs]i)yoln armng(rm%/eri al s andme i
: 1as high i lum nance, af pri [ co -
includgyg, t?e’”gaslur?’]feasc%’1 o? gﬁét eérall% sm%b’c h lagg E]prPg@ t r%:l ilwé%? a m%%?ger
, netal, etc. The materials.that can be used in_the
zinc  gldOys i ARt ﬁﬁeﬁfé pPESt i (ST =as =Y ab
acryl but adi enest yrene copol yner (ABS) , pol ycarbonat e
potteripg) tiggPys€¥Fene (PS) , pol ynet hyl net hacryl ate
(PMVA) , nylon, polybutylenetel ephthal ate (PBT) ,
Pot yehdybepeaelephringl stfe giEEresent invention, solid or
pol yet hyl enenapht hal ate (PEN) , pol yetheretherketone
liquid( REEKE, pedlintsmiakn (58 )usedc. Theesalsd state paint largely

glasses,

 consists of thermosetting resin and curing agents, while the

liquid state paint includes a curing type containing solvents
within solid state paint; a drying type forming £ilm by
evaporating solvents; a photocurable type including monomer
and photo initiator. These resins are one of the components
for at least one kind of primary paints. Some other components
such as leveling agents, wetting agents, adhesion promoters,
ultraviolet stabilizers, and colorants can be included for the
present invention, if 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
materials. 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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i ncluding stainless, tin, alum num alum num all oys,
copperzinc alloys, and steel; and ceram cs such as
wWOoghEa3€9¢ potteries, tilesl® etc. For the pri nBCYKRAITI002104
of the present invention, solid or liquid state paints
can be used. The solid state paint |largely consists of
t hernosetting resin and curing agents, while the
polyesteyui &3t r&Talycidyd dRaCYRB 4Ry adebierkaisrryanate
solvents within solid state paint; a drying type
can bef onsedlg Tnl mase evhperaxiyng @mmxﬁs amliphottom@sabsech as
type including nononer and photo initiator. These
diethyleskBgiamenene of hekhameechpdeestsibodnat | easetbaadihmdne,
of primary paints. Sone other conponents such as

xyleneh@&ﬁhhag aﬂ@BPﬁorﬁﬁbHﬁa&iﬂﬁent&ndadHQ&&@ﬁdﬂéQHBEETQan be
ultraviolet stabilizers, and col orants can be incl uded

used. Q%'éJE%Fgfsggi inV%QEbBQVlhE %%%&“Bf1$@1¥§§t@§ gbp¥ecan

r'e not necessa restricted. That is they are
for the pr [ t
be us%ﬁyth U andiiy é&gcan %é’gg Pé%msel e%\geegdb%egurgthane’

on materials. For S . hos hat n be used 188
acryll@u@é’ﬂiyé‘erresﬂ%ly‘fjem?r]e aﬁ‘rf‘ﬁ%lé?)ol ?é&‘f‘@?e BoR§S alRgY vinyd
acryl nmelam ne, hybrid of polyester and epox
alcohodj | |%anﬁoi-¥péﬂltt§4¥é‘rlnos@]fl RgOFesHRa Erﬁot]?fﬁx‘r‘g?ol gthere are
resin, etc. As curing agents, in case ofpolyester, 173
acryligch- cpllgcbry@r dysluqhs,o@yamﬁ%ﬁf@r@wdaﬁrﬁéfét?sow e acF late,

be used. In case of epoxy, anmmonia, am ne types such
polyes&&r 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
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di et hyl enetri am ne, hexamnet hyl enetri am ne,
nmet handi am ne, xyl enedi am ne, i sophoronedi am ne, and
wodiwyaseds am de can be usedl9 I n case of acryl, PCT/KR2007/002104

carboxylic acid of polyester type can be used. Those

as solvent drying resins are polyurethane , acrylic

pol ymer, polyvinyl chloride, nitrocellulose, polyvinyl
silaneakoubdliingopgemity Hmah &s . trbrephotycprapyt Fédppg, vinyl

there are acrylic oligomer such as urethane acryl ate,
trimetBRpRYY sddaylkat eneraiptes terowmck ytntreetloxly selilenae Titania,

acryl ate, and nono- functional or nulti-functiona
zircon@e! Yhing PORATRH SUAYRS I et dydnesr yhat Be used, too.

hydr oxyet hyl net hacryl ate, |76-hexanedi ol acryl ate,

For '@fgr¥$fa*e@tr“?tdﬂﬂﬁ%ﬂﬂfé§UChtﬁ%rQUta@ﬁéo! derivatives of
nonovi nyl et her and tri et hyl enegl ycol divinylether .

or photo_jinitiator - :
venzondhelRc By ATIASAS 25KD8f oxy™ K5t gl REe™
. - .phenyl.propane-1-on, 2 ,2-di nmethoxy-l., .
sallcyé?&ipﬁgﬁgleEWBEOnegegﬁgaggn EQPSSed¥nﬂlsgélﬁev§VPﬁg Ciba
_ a%ents and wetting agents are used to prevent. pinhol es h
Speciag &'éraﬂgNQVINhi@ﬁr&ﬁﬁec?nﬂigﬁhﬁgﬁ§§8F&th§ﬁ€@§Iaﬁre the
surfaces, and to formsnooth primary coating. The
represexaaplive sxemgdesynol series by Air Product, TEGOaet
series by Deguessa, BYK series by BYK, dide series by
TeguessmarEFEKAi 8000gsepnpseshy iBRKAhrDE8Yhs suichs pyypcess now
Cogni s, Powdermate series by TROY, acryl oligonmer by
forms KS@¥Etieif.15ar adhesi khghr obbteisance by spray, dip, and

roll coating.

Step (ii):

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

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 coating methods can be

used and selected depending on the material’s form and quality.
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there are wax enul sion, am de wax, carnauba wax, PE
wax, andsilane coupling agents such as trinethoxy
wopewopgé276i | ane, vinyl trinmthoxy silane, mer cROT/AKR2007/002104

propyl trimethoxy silane. Titania, zirconic, and

al um ni um type coupling agents can be used, too. For

ultraviolet stabilizers, there are derivatives of

HenzobheeonePegpear heHEEBLRa£Ge RS FIOW Plkained from the

chel ater, salicylic acid type, benzoate type, and hals
materibypeocatidia Bpesucht peshTHNUHNgh eghanpronesasdocBuding

series are the representative exanples . The primary
oxidatRahnNldMor£QEPESHH | OBNhBEQUEY , S UM EreeEssappwulleray ialet,

coating layer with high illum nance by spray, dip, and
electrbfib 899kiNg1aSkePtiehtmenthi etetep is where silver

specul ai surface reflecting layer (2) is forned after

NN ref i<n [ at
”J;ﬁe]egt (e\a%%stt#e%nfeq{t ‘f)lrjo%%tss( g)cla.ﬁy\;e\%:é SortPat@d-Afh heat

neat “the lenary ayer , I ch was prepared
in, St é ...Ihe co It % r._refl i og | rsal
creatniis o il S, SETBEE b R shs S8 10 PRl Sicc
a coatjng ngethods, an% nethgg§ can be psed includin 3
one igy &K ngll §EPATH codtPnGardcy CERTHGS r IPF %Bapﬁﬁg, gases
spin coating, or printing such as inkjet printing,
contaipfingethyshiqgathg, a5€r 8B PHIEE rﬂgj'}e%og%‘?"?gti hg, necessary.
Gravure printing,
Heat treatment is usually done at between 80 °C and 400 °C,
desirably at between 90 °C and 300 °C, or more desirably at
between 100 °C and 250 °C. In addition, heating twice at each
low and high temperature within the above temperature range
helps the uniformity of film. For instance, it is good that

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

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

Step (iii):

This step is 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) is not necessarily restricted. That is,
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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Fl exo printing, Riso printing, etc. Any coating
nmet hods can be used and sel ected dependi ng on the
wonet7aeé2asb ' s form and qual idly. The sil ver specuP@r/KR2007/002104
surface can be now obtained fromthe material coated
by such methods through the process including
oxi dation or reduction, annealing, infrared ray,
for trahspavieslitetcoatiiqg rloere mayerdndlasier areeparate seductant
The after-treatnent process can be done through heat
and theecaidmipled the uRydrachee! asdcesptizydrabide)t scaiivge or
al so done in air, nitrogen, and carbon nonoxide, or in
potass@h%e@ogéﬁ9ﬁr§@%tmﬂﬂﬂﬁbdﬂﬂﬂ“ﬁﬁﬂra@éf anithet bempbuads such
gases, if necessary. Heat treatnent is usually done at

as metgﬁgmgg%q%%ﬂgfaﬁiﬁgx%ﬁgzdiﬁ%ﬁ%?fﬁﬁynélb@ﬁéﬂ@?nmgga@ salts
350 =00 0 , or nore des!rably.at bet ween 100 OC and
4N a : a an [
ouon 2t S, SUEPHARR PRECHRRAG Vo Sl o L e
the unjformt f film For instance,. it_ i t
hYdrOgFﬂeyloéarJéf? r eS%’égOBt By A {L%\?l%id? 30 m% nu%%s %ﬁé as
then again at 150 ~_300 QC for 1 - 30 m nutes. Ste%
formaldppyye: #Afs SCE5SPIARRAYAS it r SRGRATENt COBRCIRGS s Such  as
applied to protect the reflecting layer (2) that was |
glucospr epapedoabage. Faedf| uigpibeyiians@iht cdAMHG uséFid,
to formthe transparent finish layer (3) is not
pyrogaleedssaeindy hystroqutiedneThafoirs, vdmyelviied ednosgatidmzers,

can be used once they are suited for the
like in primary 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
(2n), a reflecting layer (2), and a transparent finish coating
layer (3).

For the present invention, in case there is 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
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pur pose of the present invention, and the transparency
of filmafter coating should be nore than 90% wth
wOogoEakea7esi st ance agai nst #eat, weat her, corrBETHKR20EW(2104
salt water. The fluidfor transparent coating here may
i nclude a separate reductant and the exanples are
hydrazi ne, acetichydrazide, sodium or_potassium ,
restripbiohgdr THet tisi.s@@VIFRIAS reare banisrd chbipbligdsaggcruited
as net hyl diethanol am ne and di net hyl am ne bor ane, -
for theetmirsald sofutheapreeenitc ichtegrtiidm .nof@basinetandei r shose
sul fate, - hydrogen, hydrogen iodide , carbon nonoxi de
that aredl@edydascrinsrds svehaakytorralidahydeohyester resins,
acet eal dehyde; organi c conpounds such as gl ucose,
si1icof@COFRLEnaC tpo BRhi-Evhafe aCkeh id@ANNiHRAG} dresins, phenol
pyrogal | ol , and ‘hydroqui none . For ultraviolet

resinsStaggﬂygﬁfae i %ﬂﬂ%F”iﬁgﬁéhfﬁgntﬁesiﬁ§fe QE@gl resins,

der tvativés of benzophenone type, benzotriazolée type,

ni ckel chelater, sali.cylic_acid %¥ ?fn dypeeq;
unsatuﬁﬁgeﬁal ROtYpeteh brae%r%sc’i alatn;%‘ sP WM‘ sébﬁlf%? and. o

Chi massorb serigs are the repr senEaiive.%fa | es. d such
For cHOFAEES ihe FPLE BUAMGHT off t RECRef C3dOkng T aPEF

that is conposed of a pripmary coating layer (1) , a
as sigemecomxidgier Ymnium @ipeideng FAYEPRLVR K OXddea and

transparent finish coating layer (3) . For the present
magnesiiowepide,. i n case there is no adhesion force between

the primary coating layer (1) and the reflecting | ayer

(2) , or in case silver specular reflecting |layers

with

Figure 3 is a cross section of the reflecting layer that
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
between 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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hi gh gl oss and refl ectance are not well forned, a
pre-coat |ayer (2A) can be nade, after coating and
wOdooziinee7a separate prinmer et ween them to i TPCDKR204TH02104

adhesi on force and gl oss. The prinmer is liquid paint
and can be used w thout specificrestrictions. That is,
anything can be used if they are suited for the

of usepurpase theyhegireshighi MraSRATETTY RSt &kce, 2hblley to
that are used as prinmers are al kyd resins, polyester

form tteisi n§ilsi | iMemreviridss nsyhpol ywhetdhaneer 631 esr egonplexes,
resins, phenol resins, polyam de resins, nelan ne

which he%eNShotdChyén r eshpletelgahentead qinl ylest eefiesting layer
and pol yvinyl butyral resins. For colorants, the white

(2), thgﬁn&aﬁ’f pet al i Lde 15, USRI RUGhERS. SiThRNe e es of

t1tani um di oxi de, zirconi'um oxi de, and nmagnesi um

reduct%é%/:%?'atrég%v&a%jjrf’e a %%?ﬁ%ﬁfﬂégfd@,f é&?i]{itﬁf Bﬁc%alkl);&g’ssium

I'S conpose rimary coating [ayer

re-coat. | ayer (2A) ,. a reflect] ,
roronstsHek Rt S5y SR i, SRt oo

. ayer (3) . In_the present i tion, flecti
tetnabySnibd) dnd naYBSsBYESRAbey HERE odrhf! Ol M ouch 2o

_coating, after a post-coat |ayer (2B) is prepared b
ferricdeihigride manahagishaht 16oat FRYLBRST hBYPEPPERY | Hg%rogen
layer (2) , in order to inprove the adhesion force
iodidebhet wearbbhne himghoglides r eflldehiydg | agompendsnd theh  as
transparent finish coating layer (3) and contro
formaldedpgear amdy acetealdehyde; organic compounds such as

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

pyrogallol, and hydroquinone.

Figure 4 through Figure 8 are the cross 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, 1if
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



and col or change. Those used to formthe post-coat
| ayer (2B) are polyner resins such as water dispersed
wopai7yeé2é hane resins, sili4bone resins and acr pCTKR00T802104
and metal conpounds including silane coupling agents,
zi rconi um coupling agents, titanium coupling agents,
~and nmetal precursors. There is no restrictionof use,
adhesivacdorigey e ¢xgyhpleansbarchopiyed tHe aBPLYEFtep type.
formthin film Meanwhile, when there are silver
epoxy toppl ezesylwhiphk, hand nyanbeemyéotipbet eferasesd on
the reflecting layer (2) , they can be treated by
reductants. The exanpl es of reductants are hydrazine,
aceti chydrazi de, sodium or potassi um borohydri de,
[Descégé§ﬁghu chiL @ Lo pM ne conpounds such as net hyl
[ ] anofan1ne g& di met hyl am ne borane; netal salts
uc s. ferric ri [ j u , - whi
5 ifsgeh, TRy L ST SR RS RSy vhin
, conpaunds such, as formal dehyde and et ea s
is comgpla»g% lé%cgmﬁﬁfﬁ%?srysu S TRl (BEE foreti¥ifing 1aver
salicylic acid, tannic acid, rogal | .ql., and
(2), apGdrEaucRERENt EigdsE &8t gﬁaﬁ%§uﬁg)8 are the cross
sections of lanp reflector formng process b
Figwret 2ngsoR roagsporadriquet a’ﬁléletﬁéfF@FFéégi Agyer that
| ayer, according to Exanple 9 of the present
is conpoeerd | ofi. aThe imeesentoahient Laweray lilncl ydBranePhEr layer
step where the reflecting layer is | am nated and
10 (23), adheymddmiddelspppoter and a transparent finish coating

layer (3).

Figure 3 is a cross section of the reflecting layer that
is composed of primary coating layer (1), a pre-coat layer
(2a), a reflecting layer (2), a post-coat layer (2B) and a

15 transparent finish coating layer (3).

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

20 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.



10

15

20

(10) , which is selected anong netal or ceramc
| ayers, if necessary. Since adhesion anong |ayers is
wopaorizean adhesi ve (11) is2usual ly used w t hoR€CT/KR2007/002104
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
Fifumet 7ngls agercrds®r SEahiiARt 9y ARBPKSgE kertor forming
excel | ent adhesi ve force. The exanples of adhesives are
procespolbyestaninyiping epbxy tyweporicey| (fPpe arwhdthyameddeyling
type adhesives. [Description of Drawings] Figure 1 is
layer, 2a€t688iagCtborxampaer ef bécthagplragent Whivehtien.
conposed of a primary coating layer (1) , a reflecting
ﬁ'f% e ( %) 35 agd ¢FSnspakert ohi bshiet | Fefleyesr (Ebrming
ure is a cross section of the reflecting |ayer -

- p athRg | BYEr chd) refdect
procesg; %coz?fﬁ?%%?ﬁ 2 %  ELEBRLCEED (103 PHETShe) refgcting
trans rent fi oa e S a

layer,  pG§e ?é@?lgﬁ %ﬁ g becFlngpFa%%Pttﬁb%%%glgghposed
of primary coatin er ( coa yer
BLTErT o811 hes| By blopoynce Shakn  eBal AlOLE COB] G 42nge
~transparent finish coatlng | ayer (3) . Flgure 4 is a
of visdbdesragction of |lanp reflector formnming process by
| am nating of a supporter (10) and the reflecting
Fagyere aecbsdangerepExanpkeviewf ande pprédedt cross section
i nvention.
of a headlight where the reflecting layer according to the

present invention is formed.

* Explanation of symbols for main part of the Figures
0 : material, 1 : primary coating layer, 2 : reflecting layer,
3 : transparent finish coating layer, 2A : pre-coat lavyer,

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

[Best Model
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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Figure 5 is a cross section of lanp reflector formng
process by lamnating of a supporter (10) and the
woref/liee7é ng | ayer, accordidfg to Exanpl e 9 of PO®KR2007/002104
present invention. Figure 6 is a cross section of |anmp
reflector formng process by |am nating of a supporter
(10) and the reflecting layer, according to Exanple 9
e t fiel bpebent mahezém@ilanwrenfguraelh Ry allé%sge@égg%nmixer
of lanp reflector form ng process by |lamnating of a

and urdfppartermid€y: andot he g edf esbilng lshpdre peltyediey heving
Exanple 9 of the present invention. Figure 8 is a

an aci@l @83 ueedt o5 of hamugr afkoeytgor d<orengb e ocessnpy350.0 g
| am nati ng of a supporter (10) and the reflecting

of solh@ly8hatlCeYHAhNGH G Pl &1 SoPfad MeiopRERSL A type; 10.0

Invention. "Figure 9 is a refl ect ance graph of Exanple

g of I&hé%ﬁéggngﬁmﬁf V'ﬁk@h%lgﬁy P gHEﬁe}O 'ﬁ%f Troy) as a

spec Ive view and arti secti on

headI| ht where th ectln d 0 -
levelipgeag i'm?e(re?t iorP fiesini”o %%f( ana% E] 5?9615 td[tlJSSlorl
for main part of the Fi_ gur es ? Y
promotegat i AQ -Cayér "*F[é‘fpg‘%% ng }P%yeFlb% SP?SH@EJEV?%M as a
finish coating Iayer 2A : pre-coat Iayer 2B :
ultravpedetcogtabajererio 20§u9pogte<Pf tlltarajdﬁ@asﬂﬂé”flla%”st as a
Mbde] Hereinafter, the present invention is described
(whitel)n oolerant. 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, a

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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detail based on the follow ng exanpl es. But, these
exanples are not intended to limt the scope of the
wopewgesrs i nvention. [ Exanpl7’e] [Exanple 1 ] ThePCOIKIRaM7092104

materials were all put into Henschel mixer and

uni formy m xed: 350.0 g of solid state polyester

having an acid value of 30 ~ 70 ng (KOH g) as curable
minuteseshd; c35@d0 Fhofs,sai iR iare bRy WitEEYrean- sIgotagess

bi sphenol A type; 10.0 g of Powdermate (am de nodified
was obpaliyjetiher, by Troy) as a leveling agent; 8.0 g of

Am dewax (by Lubrizol) as an adhesion pronoter; 10.0 g

of TUVI NMO5 (by Ciba Specialty) as a ultraviol et

stabilizer; 200.0 g of titaniumdioxide as a (white)

[Exampgg!gﬁant. After extrusion, they were powdered into
suitable particle size. Then the powder was coated

nt o_.t he 1 pum usi tati
Br PGPy cabelef o PheBebdfocTbuem Fapis 2« hass
... mnutes d cured. Th ' | i
ssicBrporiatl S AR St e, sea)
materials were all put into Henschel m xer and
was caopfiddr BEyNGi Xte SBD2Y Wt 3Bfi Freedes pafydsler € for 3

having an acid value of 30 ~ 70 ny ggéfv as curable
hours.r 8bus;, 35Pre-goat Javied SRAYe V&SoLP 600- 1500 as

bi sphenol A type; 10.0 g of acryl oligonmer (nade by KS
CNT) as a leveling agent; 10.0

[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
ml Schlenk flask equipped with an agitator. Then, 20.0 g (86.2
mmol) of silver oxide was added to react at room temperature.
It 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-butanol 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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g of TUWINA 05 (nmade by Ci ba Specialty) as a
ultraviolet stabilizer; 200.0 g of titani um di oxi de as
woao(mhére) col orant. After2fextrusi on, they WePET/KR2007/002104
powdered into suitable particle size. Then the powder
was coated onto the alum num plate using the Corona
_electrostatic spray gun and treated at 150 C for )
coatingorfiuitdswasd eerled PRusthe EluRdmpn aPépti 1Pk in
snoot hness was obtained. [Exanple 3 ] On the primary
Exampleayler upiagartatt | spEagnguwn 2 ALKR255h€at | treasmentable the
resin, made by Shin-Etsu Chemi cal Co., Ltd.) was
infrar€@at8¢ byeng fidie 1IPrmengiss andl teebéeding 180e0Cwlieh Bigh
hours. Thus, a pre-coat |ayer (2A) was obtai ned.

reflectEXBBP! §ad looathdh (2HRpT@! ) ofhdwst Witdeavties on the

anmoni um 2-et hyl carbanmate was di ssolved in 150.0 g of

.1 SO it hi .50 k k [ (o [P
e OSB3 LAY Y
oxi dded t at .
wayer GUSPOISE RfISHbeahRSe 7 oom emperatine, I nes

gradual |y changing fromblack slurry to transparent

while the reaction was progressing as a conpl ex was

bei n? obtai ned. Two hours later, it was changed to the
(Exampdenplietel y col orless and transparent solution. In this

solution, 2.5 g of 2-hydroxy-2- nethyl enepropyl am ne

Tas adogebatitiore5 @y efilvebut epdtinad fluid prepared in

Example 4 was coated on the aluminum plate obtained in Example
2 using the spray gun. After heat treatment in the infrared
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 was obtained. Table 1 shows properties on the
adhesive force between this reflecting layer and the primary

layer and their reflectance.



50.0 g of anyl alcohol as solvents and agitated. Then
it was filtered through the 0.4 5 nmm nenbrane filter.

WO 26051126246 conposi ti on for s3dver coating fl ui dPGBEKR2007/002104
obt ai ned, which contains 4.87 weight percent of silver
according to the result of thernogravinetric analysis.
The conposition for silvercoating fluid was coated on

[Tablé he] al umi num pl ate obtained in Exanple 1 using the
spray gun. After heat treatnment in the infrared ray

Proper@¥es bér siQvernspesnlarr éblyect pmgphapgdr ini Ekamipdles
refl ectance was obtained.—Table-1-shews—pfoperties on

t he adhesAgﬁ?é%gefgﬁég\k=en this reflecting | ayer and

e pringry ayer and theider &l Betange) | Exanple 5 ]
e con‘posn Rg ?g Iqjsl\er coating fl wo? brepared in
Exanpl e @ Was 2oated on |the al um num pl at ¢ obtained in

Exanple £ using the sprcly gun. After heat|treatnent in
Exanmie i4frpred rap oven for 10 nithutds, a reflecting
—————ayer—wH Rt ghreftectance—wasobtamed | Tabl e 1
Exangdlonss prpperti ey on the fadhesi v force between this

reflectipg layer and the primary layer and their
Exar%p %eé:tance_. [ mple 6] The cooppsitionifor silver

oating fluid prepared ijn Exanple 4 was coated on the
al'um num pl ate obtained in Exanple 3 using the spray
gun. After heat treatnent in the infrared

(1) Adhesive force test among layers: using a cutter

5 knife, the reflecting layer 1is 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

10 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

15 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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ray oven for 10 mnutes, a reflecting layer with high

refl ectance was obtained. Table 1 shows properties on
wotbe/1aethesi ve force betweeW this refl ecting | BRgEKRONI/002104

the primary layer and their reflectance.[Table | ]

Properties of silver specular |ayer prepared in

Exanpl es (1) Adhesive force test anong | ayers:._using a

. . L Ng

Luminoygt tref Yasiteaice hes r eepeeredg Usdyer Stanfiaidlat 4uminant to
vertically and horizontally in 11 points respectively

get that Rrewagd er VAFsetromeesmverid@0 triee kshoomaipicétyoglkerdinate
tape (brand nane: 3M product nane: Scotch) is adhered

of X, ¥0 hha il ver igpaetiaedr atl gchimbpgl ayemn;andTped ad51-94)
Then, the transcription state of silver filmonto
adhesive layer is tested. O: no silver filmis
transcri bed onto the adhesive | ayer of the tape D :

part of silver filmis transcribed onto the
[Examngnzgive | ayer of the tape and separated from

GRenAe SMXui 08t BELLCOT GRELYE! nibh™ L3 1eaRieH! Dol 1ver

yer ~of € tape~and separated from
mechani sm (2) Refl ectance: the reflectin é r_Ls cut
speculpgt dayfifarks EOEREHn 1R PR I%mg? 1#%@% €¥$vghy8tomade
make three sanpl es. Lum nous reflectance i s neasyred
by Samhweg Radmdard i fimishantoabinst fhEldvefggeaifaPger acryl
nmeasuring the chromaticity coordinate of X, Y, and Z
siliconel ttyige defsiredimscdabedngsihgnthaSEprEY1GEIL.94pfter 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 method.

[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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[Exanmple 7 ] On the alum num pl ate where high
reflecting silver specular layer is fornmed in Exanple
W04007/18@i76 i ght 500 Pl us (nmad# by Sanhwa Pai nt) PCT/ikmR26(1/002104
coating fluid containing acryl silicone type resin is
coated using the spray gun. After heat treatnment in
the oven at 150 OC for 1 hour, it fornmed a transparent
¥3 8 slg cdaililng | Bpel) aref t Rt Eiyidiaset i RFMOR/MM ngsethyl
obt ai ned. Table 2 shows the properties of the
carbamaeél ecandig 1¥yer pgepaf@déby mueh metdfod. ipEkaiylangopium
On the alum num pl ate where high reflecting silver
isobutgmeéﬁb@hatéyeﬁle'ré f &t s®ollved Exanplls 4 , $SRoZ410 sppadpanol
y Toray Dow Corning Silicone Co., Ltd.), finish

withinCQalgot0 fd Weh 1M 310 &dliode F¥Pe 48Shgitsreeat eden,

using the spray gun. After heat treatnent in the oven
20.0 gt TSl o (P¥hust LoklaEles, HRREPASTLaLE!SE room
cemperBEiREle ki PAGE, SoPLplEa MR CORELLEA AL LEE eng reactes
solutibg hati 6 EHABOIAYy (TIBHDP) GETbobBigFEmIA Y £

I sobutyl carbonate were dissolved in 16.0, g of

transpipgepitoperbl e witdisi nt e oM WS@hIl%ﬁ‘Rg’F?%%kg%ql?ispp%d complex
with an agitator. Then,
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
as a stabilizer and agitated. Then it was filtered through the
0.45 um 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.



20.0 g (86.2 mml) of silver oxide was added to react
at roomtenperature. It was observed that the col or of
wobRbg/iee@act ed sol uti on was # adual | y changi ng PECDKR2DEMR2104
slurry to transparent while the reaction was
progressing as a conplex was being obtained. Two hours
later, it was changed to the conpletely col orl ess and
[Tablé rahsparent solution. In this solution, 2.5 g of
2- hydr oxy- 2- met hyl enepr opyl am ne was added as a
Properstiabi bifzeheamd fagictangd la¥eenpirepaasdf ilnt Exempiligsough
the 045 m menbrane—fitter—Fhus—a—econrpostt

siIvegsggéééﬁégflui%@g%iégbtIr;ga,umﬂrgﬁu}bhi;rnéu
Exam§§é56 wei ght' pergent of silver sace®idiing e thectosed t3)
of thermgravi metirj.c.apalysis| The conposition for

silver coating fllurd was coatjed on PET fillm where
acr primary codgting is treated, using Gjavure
Examp}® ihting a@d baked at 50 C flor 1 rPnute. |Then &1
refHeettng—tayerwthrgh Teftectance wag obtai ned.
Examplle amsparenp fini gh coatO ng, cpnposed of water 96.8
di spersed pol yuret hane resin-{-was—apptedto—the
fd ectingl ayer,| whiclywas dried 60 OC for @7.3
Examp%fn% es. Cg t he qther E?de of coatﬁ%q, TK$- 500
(adhesive, made by Vi xxol A&C) was coated. After
| am nating on the alum numplate, a |lanp reflector was
obtained.[ Table 2 ] Properties of the reflecting L?y ro.
bt bpaFakt | FPERAhpEEste1)S_LFt ey (B 8aPt Watkrd! 1S
(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 same cycle is repeated three
times for testing.

O : no change in the reflecting layer

A : some change in the reflecting layer

10 x : big change in the reflecting layer

(2) weather resistance test: UV of 300W at 80 °C is
observed for 50 hours to determine any change in the
reflecting layer

15 O : no change in the reflecting layer
A : some change in the reflecting layer

X : big change in the reflecting layer
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sprayed onto the reflecting layer at 15 ~ 35 C for two
hours and |l eft for 20-22 hours. The sane cycle is
worepaaéxned three times for I%esting. O: no chaRQ®KR20(7W62104

reflecting layer D : sone change in the reflecting

| ayer x : big change in the reflecting |ayer (2)

weat her resistance test: UV of 300Wat 80 Cis

Ghsetweb vt Bot et sthe gefdestadJadypyStange FePtnén the

reflecting layer O: no change in the reflecting | ayer
temperBtursoBRdC hangeliivy tdteantedd ext i 69 P@yand x90% bhgmefanye for

in the reflecting layer(3) durability test: the

500 holi®k! eet hRBekaYae haykephnye.the tenperature and
hunldlty chanber at 60 C and 90% hum dity for 500

0 : %%%%. OJ§F§ﬁ¥rnfé f@@é NG&eO ! no change in the

i ng layer : ch nge in the reflecting

) han cting layer (4)
A SOPSfF%@Pgﬁcén tﬁ 13%F3n§ & ? is cut into squares
5 cmin wdth and ctlvely to make three

x : bigarppage EBnFHSu§erFg§&Péﬁggel§ measur ed usi ng

standard illum nant to get the average. (After
nmeasuring the chromaticity coordinate of X, Y, and Z

, It is defined as Y anong them _ASTM E 1651 94)
(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 Applicabilityl

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 reflecting materials
such as plastic, ceramic, metal, etc., and then forming high-
reflecting layers by coating silver coating fluid including
silver complexes with distinct structures, followed Dby
transparent-coating to protect the silver specular surface.

Also, the present invention can provide silver coating

compositions and preparation methods of reflecting layers



[industrial Applicability] As described above, the
present invention can provide silver coating
woearmesd76i ons and its prepdration method of rRETERINTE02104

| ayers using the sane, which can produce

hi ghrefl ecting |layers after formng primary coating

| ayers that pronote illum nance and adhesive force of .
using tbemecwhighneesy ikg nagr marubRekered ¢ikanie, ragkapf air

etc., and then form ng highreflecting |ayers by '
pollutdoat i oy Siwaterr costntanidatbn nckudi ngave| vapw defective

conpl exes with distinct structures, followed by
proporthiangpaseat iroalémgite preleeitide sbkver dpecul@r simple

surface. Al so, the present invention can provide
manufagkh%gﬁgcg§bbggsqonpositions and preparation nethods of

reflecfing |ayersusing them which can be nass

manufactured with no risk of air pollution or water

contam nati on and have | ow defective proportions and

i nexpensi ve production costs due to sinple

manuf acturing process .[CLAIMS] [Caiml ]

Compositions for formng reflecting | ayer containing

silver conpl exes that are obtained by the reaction

bet ween at | east one silver conmpound of Fornmula 1 and

one or nore than two ammoni um car bamate or ammoni um

car bonat e based conpounds selected fromFornula 2 to 4

[Formula 1 ]
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Ag X [Formula 2] R ? Qr) R3 NCONHH-R4 R2 R5 [ Fornul a
3] [Formula 4] [In the fornula above, X is a
woubgeétret ed group sel ectethb fromthe group cORETAIR200/002104

of oxygen, sulfur, hal ogen, cyano, cyanate, carbonate,

nitrate, nitrite, sulfate, phosphate, thiocyanate,

chlorate, perchlorate, tetrafluoro borate,
(CLAIM&btylacetonate carboxyl ate and their derivatives, n

is an integer of 1~4, Ri to R6 are substituted groups
[c1aim ndkpendent|ly sel ected fromthe group consisting of

hydr ogen, C1-C30 of aliphatic or cycloaliphatic alkyl
Compos8EQURAsOr f&f YIfd¥miaipl kglf 1graupg al&yéranbraradnigipusilver

substituted with functional group, heterocyclic

compleQQQDQHﬁg: QP&YE%Eaﬁ%@BOQQﬂ gnd thaich 1eer inediwads, agndeast
are not all hydrogen.] [Claim2 ] The

one s:\.l\ﬁr@ng)s' g{(])gmfdorOE orﬂgﬂn%lr L£fh ech{Pachay &Sy Ofotkal E‘Pla]n two

ere n's Si | ver conpl'exes have the structure of
ammonlum J;%ésmatgfongylaaé% nium carbonate based compounds

selected from Formula 2 to 4.
[Formula 1]

Ag,X

[Formula 2]

Ry, Yoo Ra

NCONH-R,
R: RS

[Formula 3]

R‘i @ ?@@ ,R4
R;—HNOCONH-Rs
R3 Re

[Formula 4]

Ri
R,— HNOCGH
Rj
[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,
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Ag [Al m[Ais the conpound of Fornula 2 to 4 , and m
ranges in 0.5-1.5.] [Caim3 ] The conpositions for
wobarrmeger ef | ecting | ayer H claiml , wherei RCE&IRI007/002104
silver compound is one or nore than two m xture
selected fromthe group consisting of silver oxide,
silver thiocyanate, silver cyanide, silver cyanate,
perchlorhber cRBRHROTS| PPERLRIt rafRLY 398/ ¢ r | C@rPOXYlate
silver sulfate, silver phosphate, silver perchlorate,
and tH:’d_ilrvedieff‘traiaiﬂrel@r onbdrsaatan shnktegeracet yl acket oRat €9 Re are
silver acetate, silver lactate, silveroxalate and
substitheel dgfrioudls vVeimdeddudennlyy | SebecteposEtoonsther group
formng reflecting |layer of claiml1l , wherein Ri to

consisBengl &1 W%ﬁﬁ@ﬂ%&ﬂf'ﬁlsébﬁckﬁﬂ drommd thiec gePuUpycloaliphatic
conglsting of hydrogen, nethyl,'€$%yl, propyF; P

[ : I nod I h | h

1kyl | SERLOPYY Y o SQPMH ¥ hexiky1 et hexyd

alky ﬁiﬁg&?, Fcty , |§boégg#, onyl, g%cyl, %odecyl, y JroHp
.hexadecyl., .octadecyl co , C ;

SubStlgggfgpeﬁfgﬁ? d@%?? %%V?? ?$?§¥#;hyégggsgﬁﬁégﬁgxyFompound'

oxye , oxye net hoxypr.o

polymedy FRMHY BRI ut ARG ANES kgl o to R are not
nmet hoxyet hoxyet hyl , net hoxyet hoxyet hoxyet hyl ,

all hY@é%éﬁ%tﬂyleneinine, mor phol i ne, pi peri di ne,
pi perazi ne, ethyl enedi am ne, propyl enedi am ne ,

[claim 2]

The compositions for forming reflecting layer of claim 1,

wherein said silver complexes have the structure of Formula 5.

[Formula 5]

Ag [Aln

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

0.5~1.5.]

[claim 3]

The compositions for forming reflecting Ilayer 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,
gilver  nitrate, silver nitrite, silver sulfate, silver
phosphate, silver perchlorate, silver tetrafluoro borate,

silver acetylacetonate, silver acetate, silver lactate, silver
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hexanet hyl enedi am ne, triethyl enedi am ne, pyrrol,
i m dazol, pyridine, carboxynethyl,
wored7meéioxysi | yl propyl, trd%thoxysilyl propyl , PONVE&R2DG7/002104

met hoxyphenyl , cyanophenyl, phenoxy, tolyl, benzyl,

pol yal I yl am ne, pol yethyl enei m ne and their

derivatives, and Ri to R6 are not all hydrogen.
oxalatpChafntBejrTHerdvapd¥eEsi-ons for formng reflecting

| ayer of claim1 , wherein said anmoni um car bamate or

amoni um car bonat e based conpounds are one or nore

than two m xture selected fromthe group consisting of

[clai®tdy! ammoni um et hyl carbamate , isopropyl ammoni um
I sopropyl carbamate, n -butyl ammoni um n

The c?n@%%%‘%?%ﬁ@”%@r b areBnemingobubybearbanaiin 1,

anmoni um t - but yl car bamat e, 2-et hyl hexyl anmoni um

.2 - et hyl hexy rb c Ri Mg th
Whereléct%ﬁdegél car bér%%t eﬂ@éﬁe%ﬁ%eig@@%mmni 5%1“1 € group
nmet hoxyet hyl car bamat e

. 2 2.- C t hy i um,
consisyipdanBét h gPﬁgﬁateweng&fyl%%%gﬁVunkéQHBa’ isopropyl,
di but yl car bamat e, di oct adecyl a j um
bUtyl:didé#%ﬂ%b?hcaﬁﬁ@ﬁ%ﬁe,h%§¥%yld%EnghﬁEX%UWIheptyl' octyl,

nmet hyl decyl car bamat e , hexanet hyl enei m neanmoni um
isooctlydxanenhpiénei ni@erhr bar@@ecy hor phssafenyl,  octadecyl,

nor phol i necar bamat e, pyri di ni um et hyl hexyl car bamat e,
docodelayilgt hy logrddipamipyilum | soplopgnsivdar basatcd.ohexyl, allyl,

benzyl anmoni um benzyl car bamat e
hydroxyl,i emBexysi/l, vl py@pykasubyl uymmethoxyethyl, methoxypropyl,

tri et hoxysilyl propyl carbamate, ethyl anmoni um
cyanoéﬂﬂ%ﬂ}ﬂ“éﬁﬁﬁﬁfp buthoxy, hexyloxy, methoxyethoxyethyl,
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 Rg are not all hydrogen.

[claim 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 consisting of ethylammonium ethylcarbamate,

isopropylammonium isopropylcarbamate, n-butylammonium n-
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i sopropyl ammoni um i sopr opyl car bonat e,
i sopropyl anmoni um bi car bonat e, n-butyl ammoni um
wonedsueed7ear bonat e, i sobut yd3&moni um i sobut yl cRCDERR005/002104

t-butyl ammoniumt - butylcarbonate, t-butylammonium

bi carbonate, 2 - ethylhexyl anmoni um

2- et hyl hexyl carbonat e, 2-ethyl hexyl ammoni um
butylchirbambbrat e, 2sebukyipBmRRiamnoni dFPbutylcarbamate, t-

2- et hoxyet hyl car bonat e, 2-nethoxyet hyl anmoni um
butylahiméaihanat e; - Bucybnaebdayd genoni Bmexhylhexylammonium 2-

cyanoet hyl carbonat e, 2-cyanoet hyl anmoni um bi car bonat e,
ethylh@ﬁ%@@ﬁ%%bﬁﬁﬁ@ﬂlU@&@@d@@ﬁEaﬁﬁ@ﬁthHHdbtaﬂényhd&ﬂbum&uﬂn 2-

di but yl car bonat e, di octadecyl amoni um

methox%%?ﬁ%?%ﬁﬁ%kﬁ@ﬁbonate’ b G6d @deeyd AP MR €af bonate, 2-

ecyl amoni um net hyl decyl'car bonate ,

hexanmet hyl.enei m ge i . .
cyanoeﬁgygﬁgp ylgﬁeiwi%e% : %ﬁg }carbamate, dibutylammonium

, nor phol i neanmonj,unmor.phol.i necar.bonat e,. nzyl j

dlbutYBQﬁ%?P@&FﬁonatgfofFﬁg%ﬁg%ﬁﬁﬁgﬂlﬁFbpy%&?%%&%éﬁ%?ggyﬂgmate’
triethoxysilyl propyl carbonate, pyridiniur

methy 1fiecaABBRRNE UM [ i et hyl enedi ani ni um i saﬁrtg'y%d@é‘ry&&%ﬂo&mate'
triethyl enedi am ni um bi carbonate and their

hexameddyileaivésea@ioziimmg | The chHeFesiEthyHENRIMINGSRTRGMate,
reflecting layer of claiml1l , wherein said

morpholdBfiQsi t i ons nor encoppol seecasbagheeor ni xed matymiginium
of solvents, stabilizers, leveling agents and film

ethylRS§i1%adtamate, 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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[Caim7 ] The conpositions for formng reflecting
| ayer of claim6 , wherein said solvents are one or
wonerd2édian two mxture sel®cted fromthe gr oupCT/KR2007/002104

consi sting of water, alcohol, glycol, acetate, ether,

ketone, aliphatic hydrocarbon, aromatic hydrocarbon

and hal ogen substituted hydrocarbon sol vept. aim8
morphol imheasbApaseti ons f RCHDF AP ect i ng FR?&&kaFanate’

claim6 , wherein said solvents are one or nore than
triethbwyshilylprepyébanpadufr om t keigtbapyesryiprPrRy l6prPoNate,

wat er, met hanol, ethanol, isopropanol, butanol,

pyridiaibwl enegl ycol ,.bigtaesnates, et hyl acet aréethytlgnediaminium
acetate, carbitol acetate, diethyl

i sopropiiehrbehhaBYy draf Wiyl dicainein et Myl ceibyhaket and, their
Cetone, hexane, heptane, benzene, tol uene,

derivagﬁb%rqforn1 nmet hyl ene chl ori de, carbontetrachl oride or
M xed sol vents of the above. [aim9 ] The

conmpositions for formng reflecting layer of claimé ,
wherein said stabilizers are at | east one sel ected

[ _froT1the group consi sting of am ne conpounds, Fornul a
Claimp 6lFornmula 3, Formula 4 or mixture of at |east one

of them phosphorus conpounds and sul fyr conpounds. .
The CP@DQB#FFLGPSThEOEon%b'@i”tril%n§eff&re°ftr}rnrﬂ né%’&ﬁ eetgi ngraim 1
| ayer of claim9 ,
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 more 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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wher ei n sai d phosphorus conpounds are selected from
t he conpounds represented as Fornula 6 or Fornula 7 .
wWOoRsonee’a 6 | R3P [Formul &7 1 (RO 3 P [In theTfkaemrioaz104
above, R indicates alkyl or aryl group of carbon
nunber 1-20.] [Caimll] The conpositions for formng
reflecting layer of claim9 , wherein said sulfur
tetrahydnpsunds, add ogameat & ThYom SHEY rbebeBRsi 8FFRGRGr nexane.
butan thiol, n-hexanethiol, diethyl sulfide or ,
heptantet r Beydeothi ophdnene, [ CealproZprihe deFpydiericonshieride,
formng reflecting |layer of claim6 , wherein said
carbontkelkfhaslbgidet sramdxat lsedsentse ofeltdet etbofeom t he
group consisting of organic acid, organic acid
amonium salt or organic acid netal salt. [Caim13]
Preparation nethod of reflecting |ayers conprising the
[Claishg s of: (i) formng a primary coating |ayer, which
oves the adhesion force of silver specular coating
ers

X Q% CORLLNG: & pr e %'c@t fhgesurfacefim o
The CP%‘%PS&HLHE‘SW& Bfi gﬁos]f“plaﬂr%a(ﬁ |f§i idg! 1dy ’
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]

R3P

[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



formng a reflecting |layer coating a high-reflecting

specul ar surface on the primary coating |ayer using
wotbs/ieextposi ti ons for forming reflecting | ayePCOKRaON /002104

one of clains 1 to 9 . [Caim14] The preparation

met hod of reflecting layers of claim 13, wherein said

~ nmethod nore conprises the step of: (iii) formn
consistings g ehtltiirlnitéﬁ%loat’Pn’@eé@ﬂ%\;hé‘é{{d @b@m% )guf‘fidle or

forning the reflecting layer. [Caim15]The
tetrahpdepahabpbrneet hod of reflecting |layers of claim13,

wherein said primary paint conprises a thernosetting

resin or a photocurable resin. [Caim16] The

preparation method of reflecting layers of claim 15,
lclaiMm?ﬁfln said thernosetting resin is nelam ne,

pol yester, epoxy, acryl, acryl nelam ne, hybrid of

5 The c?@#éﬂ%ﬁl:%&n@ndfgppxﬁ/oﬂ{i L ivegnedciped neskR. &£ &1Bim 6,

e preparation nethod of reflecting | ayers of

.claim15, . .wherein. i h C b N i :
whereig i%ﬁﬂ’ér :fl%no%susnlc%?%r%ca? %%%m t?i h%ﬁ%%ﬂ%ﬁa%%ﬁ%%%% From

nmonomer and vinyl ether . ' . .
the group conglstln og orgégﬁgmgéldgdé¥dgﬁ¥g acid ammonium

salt or organic acid metal salt.

10 [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 reflecting materials, and (ii)
15 forming a reflecting layer coating 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]

20 The preparation method of reflecting layers of claim 13,
wherein said method more comprises the step of: (iii) forming
a transparent finish coating after said step (i1) forming the

reflecting layer.

25 [ciaim 15]
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The preparation nmethod of reflecting |ayers of claim
13, wherein said primary paint conprises pol yurethane,
woaemkéss pol yrer, pol yvi ny42 chl ori de, nit r ocePCTIKR2@07/002104
pol yvi nyl al cohol or poly butyral . [Caim19] The
preparation nmethod of reflecting | ayers of claim 13,
wherein said coating nethod is brushing, spr .
The preparagiodi peeshpdg of ol FeikREtHY sSIF¥FPDatqing clatm 13,
inkjet printing, offset printing, screen printing, pad
whereipr igatiidngor namyr papnt nciompr ileex @ prhexmegeflpg sgesin or
printing. [Caim2q] The preparation nethod of
a photbgh&g%qbngebaﬁers of claim 14, wherein the transparent
coating solution for formng said transparent finish
coating conprises a reductant. [Claim2l] The
preparation nethod of reflecting |ayers of claim 20,
,Wherein said reductant is selected fromthe group
(C1al@oﬁ§fsting of hydrazine, acetichydrazide, sodium

ot assi ym bor ohydr.ide. trj ] It amfe ~1a; 15,
The PCERSETd el BE é&dfr8ﬁ1n%?ﬁ§?&g?%§ha%o %ﬁ?ng&gnélalm
di met hyl ami ne borape, netal salt selected fr LI
whereigh| i MORBRERT L1 RACETFOR 301 PELET R ar 6’@’&3),@&%{' epoxy.
hydrogen i odi de, carbon nonoxi de, al dehyde conpound or
acryl selesotdd freddriigiaval doRiE aiRf adkted dePiY| fEEE

ascorbi c aci d,
silicone typed resin.

[claim 17]

The preparation method of reflecting layers of claim 15,
wherein said photocurable resin is acrylic oligomer, moNo-
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.

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

wherein said coating method is brushing, spray coating, dip
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salicylic acid, tannic acid, pyrogallol and
hydr oqui none . [C aim22] The preparation nethod of
wonrafhieet’s ng | ayers of claifd 13, wherein sai d RETHE®I007/002104
nmore conprises the step of: fornmng a precoat |ayer by
coatlng and drying a priner between step (i) and step
[Caim23] The preparation nmethod of reflectin
coatlnlgayemlbf cor&ilAg22, Shitfer EPAtRTd PrkUAT | BTsBFeRFed OTEset
fromthe group consisting of alkyd resin, polyester
printingsi nscsekncopeinesng, p@$@ur§ﬁiﬁﬁ%ﬂ9esﬂ3raWHﬁﬁQ/Prlntlngf
resin, phenol resin, polyamde resin, nelaraine resin,
Flexo iﬂtimgsbﬂ;Ru@sa@uﬁamamgpolyester resin and ponvinyI
utyral resin. [Caim24] The preparation nethod of
reflecting layers of claim 14, wherein said nethod
nnre cgnpgises the step of : formng a post -coat
y doi ng said transparent coating between ste
IClalT %?iand step (iii) . [Caim25] The preparation P

t hod, of refl I
N L i
fron1mater di sper sed g urethanigﬁg5|n SI|I one,

whereinggithean§r3RFPREFBS| nCOBFHEt aF© Blindt el ecct’ R9 o2 id

si | ane
transparent finish coating comprises a reductant.

[claim 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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coupling agent, zirconium coupling agent, titanium
coupling agent and netal precursor.
WO 2007/126276 44 PCT/KR2007/002104

[claim 23]

The preparation method of reflecting 1layers 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.



