1 COWPCSI TI ONS FOR FORM NG REFLECTI NG LAYER HAVI NG ORGANI C SI LVER
COVPLEXES, AND METHOD FOR PREPARI NG REFLECTI NG LAYER USI NG THE SAVE
[ Techni cal Fiel d] The present irvention relates to conpositions for
formng reflecting |ayer having organic silver conpl exes, and nethod for
preparing reflecting |layer using the same. Mre specifically, it relates to
conpositions for formng reflecting |ayer including silver conpl exes that
have distinct structures and the nethod for preparing reflecting |ayer,
where primary coating is applied to pronote the adhesive force to substrate
such as plastic, ceramc, netal, etc. and then a high-reflecting layer is
formed by using the silver coating fluid, followed by transparent coating
for prot ectG@HEOFBARYF olPRl PORYING REFVBCT ENGNHAXER| BAVANE OBGANGSI ng
rapidly, the needs for reflecting |layers also growin all aspects including
nmobi | e ph8he¥ERMEBMPAEZESay ANDl dF[ HOGU FIORY , PREPAR INEf | REHTGICL INet @.adsual |y,
the formof reflecting |ayers varies fromflat ones such as sheets and
plates to conplicated forns by therywsesse psogess. As materials, silver
al um num copper, rhodium 2 platinum are used, which have high
reflectance. In spite of excellent reflecting properties, such netal
materials usually have | ow chem cal stability and are difficult to be
processe u Ce. S e with high illum nance and great reflectance. 5
They areﬂ%%gg%ﬁéggfﬁﬁ%%ggisadvantageous in ternms of price, so there are
some problens.to process netal materials directly to,reflecting |ayers.
Japanese La?&yﬁb ?ﬁﬁ?ﬁul?ﬁﬁﬁ?%%?iBﬁ?ﬁg?évﬁﬂcﬁﬁ pf%fi@gﬁﬁéﬂﬂ e
preparatign nethod of white reflecting |layers by 10 powder coating using
titaMlﬁﬁﬁg%ﬁFHEg(ﬁQXSP FREIBIarF BT af L hEERodeH@ = S%r nPli method
reflecting |ayers by coating paints including pignents of netallic oxide
such asf@f| arferepawendt i trafiigatdinki ddaveagnegisdmooxi the anshmar i uMand de
directly on netal plates, but they have sonme di sadvantages of | ow
specifically, it relates to compositions for forming

reflecting layer including silver complexes that have distinct
structures and the method for preparing reflecting layer,
where primary coating is applied to promote the adhesive force
to substrate 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,



15 refl ectance and poor weather resistance. Al so, when materials such
as silver (Ag) or chromum (Cr) are used, reflecting | ayers having
advanced-qual ity surface gl oss and high refl ectance can be obtai ned.
However, there are often defective prpportions during production and
plating 20 costs too nmuch, which could |lead to air pollution and waste

wat er due to discharge of noxious substance. On the other hand, Japanese
Lai d- Open Patent Publication No. PYUNG002- 129259 di scl oses the preparation

met hod gi o9l Ghin I §EL eGkeAY hAMERS HAeV ACiHHN S¥ERtaincen usi ngpHtid vef as its
25 mai n conponent. After vacuum evaporation using high reflecting 3 netals

'nC|Ud'QQ?§1i¥@E &) e cBlngM prPerlibs , Nistikdl nlea)l, waltedisms( B8hadhyt he

surface of flexible substrate such as PET, reflecting | ayers can be nade

throughyLani Ragi BeR{cd NesSHPPOIy JiRVeMR qilftelca18r @oavkewrdeag¥ant ages
t hat vacuum evaporati on needs a high vacuum chanber and it may restrict the

form angd sizes9fet BEa SMDFE £ B GNU1 IR ORI NEhd Rjrdatesemebtantéorm and
t he equi prment costs a lot, too. [Disclosure] [Technical Problem To

sol vg SEﬁQYPEQ | 808, h@&w né(ﬁ@téiéa&\?s!{'ﬁ:a@@:bugthm@%mgf berpgiaad &bnally

canme” up w e present 1nvention. The present invention provides

si | ver EH@L&“QIQ i NN d o bYoREBRahat 4D MmaRIARd Oflaikettegt £8g | ayers
usi ng the sane i ch 'can produce high-reflecting layers after formng

primry 89§ééﬁﬂhiay <t hat pronote illum nance and adhesive force of
substrate suc astlc ceramc, netal, etc., and then form ng

high-reflecting, 35 KET $2PY- é’ﬁ'éwce?ié \t%l(ieat:wﬁ kb UbenidxosdiiBg 286 | ver
IS

conpl exes wi th tinct st ctures, followed by transparent-coating to

prOteCtd&gglgéége{héFﬁ?@ﬂé?éﬁi%hfﬁ%@hod of white reflecting layers by
10 powder coating 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 low

15 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

20 costs too much, which could lead to air pollution and waste
| water due to discharge of noxious substance.

Oon 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

25 main component. After vacuum evaporation using high reflecting



Al so, the present invention provides silver coating conpositions and
preparation nmethods of reflecting |ayers using them which can be nass
manuf actured with no risk of air polluBion or water contanination and have
| ow defective 4 proportions and i nexpensive production costs due to sinple
manuf acturing process. [Technical Solution] 5The present invention relates
to conmpositions for formng reflecting | ayer having organic silver

conpl exBeLahd nERRbEIRY prebE T ngAef1 e Uiy 1y er(Ad9ing Nis&kedangNi) ,
Herei nafter, the gresent invention is described in nore detail. The
conposi rheasunolRhdr anngheefsuadiciary dfaylkexidee dénlgstifate shehpres®mT,
i nvention conprise the silver conplexes that are obtained by the reaction
bet weenréhkestingr tayposindcékorbhul amd)eandhanmohi ueadnbadage oh ammenNi um
car bonat e based conpounds (Formula 2 to 4). [Fornula 1] 15 AgnX [Formul a 2]
Rl 98e siBpMNEONHIRAIRRS thersulaxre3] a few disadvantages that vacuum
evaporation needs a high vacuum chamber and it may restrict
the form and size of the substrate and make coating thickness

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

[Disclosure]
[Technical Problem]

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

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

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

pollution or water contamination and have low defective



RiRA R2-FINOCONEt-R5 R31 5 Rl ee9 R2 -HNOCOH RI3 [In the formul a above, X
is a substituted group selected fromthe group consisting of oxygen,

sul fur, hal ogen, cyano, cyanate, carbonate, nitrate, 5 nitrite, sulfate,
phosphat e, thiocyanate, chlorate, perchlorate, tetrafluoro borate,

acetyl acetonate, carboxylate and t hei% derivatives, n is an integer of 1-4,
Rl to R6 are substituted groups independently selected fromthe 10 group
consi sting of hydrogen, Cl-C30 of aliphatic or cycloaliphatic al kyl group

or aryl oboaEaldad GRaUPndlldensiRd odudkienn subsl i bbedkau Eanbugct | onal

group, rocyclic conpound, polynmer conpound and their derivatives.] In

the for ) cagan integer of 1-4, X is a 15 substituted group
PrdrdeCRoNE slhocss

sel ecte up consisting of oxygen, sulfur, hal ogen, cyano,
cyanate, carbonate, nitrate, nitrite, sulfate, phosphate, thiocyanate,
chlorate, perchlorate, tetrafluoro borate, acetylacetonate, carboxylate and

their defié@ﬁﬂf@%i’s%?ﬁt?égfple’ silver oxide, silver thiocyanate,

5 The present invention relates to compositions for forming
reflecting layer having organic silver complexes and method
for preparing reflecting layer usingi the same. Hereinafter,
the present invention is described in more detail.

The compositions for forming reflecting layer according

10 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]

X
15 Agn

[Formula 2]

R“' 99 <] le
}QCC”ﬂHfFQ
Ry RS

[Formula 3]

R1@®O@@ R4
Ro~HNOCONH-Rs
R Rs

20 [Formula 4]



20 silver sulfide, silver chloride, silver cyanide, silver cyanate, silver
carbonate, silver nitrate, silver nitrite, silver sulfate, silver
phosphate, silver perchlorate, silver tetrafluoro borate, silver

acetyl acetonate, silver acetate, 6 silver lactate, silver oxalate and
their derivatives, but it is not speCially defined to the conpounds above.
And, RL R2 R3 R4, R5 and R6 can be independently selected fromthe group
consi sting of hydrogen, nethyl, ethyl, 5 propyl, isopropyl, butyl,

i sobutyl, amyl, hexyl, ethylhexyl, heptyl, octyl, isooctyl, nonyl, decyl,
dodecyl, Rgx é?yl, oct adecyl, docodecyl, cycl opropyl, cyclopentyl,

cycl ohewl_,‘Hg bH hydroxy, nethoxy, hydroxyethyl, methoxyethyl,

nethoxypﬁ yl, cyanoet hyl , et hoxy, but hoxy, hexyl oxy, 10

met hoxyet N¥xyet hyl , net hoxyet hoxyet hoxyet hyl ,

hexanet hyl enei m ne, nor phol i ne, pi peri di ne, pi per azi ne,

ethylen?gée%péuﬁd¥agaglggggéanine,hexanethylenedianine, tri et hyl enedi am ne,
pyrrol, ‘T dazol,,” pyridine,  carboxymnethyl,

trimethexysilylpropyl  trd i I ,
Cyanophiny? . TRERERF R SrethL Rk HLEEEPH o Y arokd, BB e
conpounds._such as. pol yall 1 ne ol nei.qi theklfa
derivat?ﬁ%%?nbuFu%€u¥S h%#gggébigﬁévgﬁe ?%§§L§b F eﬂggﬁgghnggtgbgié. As the

ggrg SéﬁigggﬁgundsSuﬁg tgxanpg§#?é#5%£eare OEﬁiSEyéﬁgééﬂiha”chﬂ@r&léﬁure 20

r

p a :

the group consi anmmoni Um car bandt e, ammoni um
C

car bonat ¢, _apmmry um bl car Aonale el AT ADCRLBHLES! DAFRbBxylate

i sopr opy PRI R i sopr opyl car banat e,

and their derivatives,

n is an integer of 1-~4,

R: to R¢ are substituted groups independently selected from the

10 group consisting of hydrogen, C1-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

15 substituted group selected from the group consisting of oxygen,

sulfur, halogen, c¢yano, cyanate, carbonate, nitrate, nitrite,

sulfate, phosphate, thiocyanate, chlorate, perchlorate,

tetrafluoro borate, acetylacetonate, carboxylate and their

derivatives, for example, silver oxide, silver thiocyanate,

90 silver sulfide, silver chloride, silver cyanide, silver

cyanate, silver carbonate, gilver nitrate, silver nitrite,

silver sulfate, silver phosphate, silver perchlorate, silver

tetrafluoro borate, silver acetylacetonate, silver acetate,



but yl ammoni um- but yl car bamat e, i sobut yl ammoni um

i sobutyl car bamat e, t - but yl amoni unt - but yl car bamat e, 2- 25 et hyl hexyl anmoni um
2- et hyl hexyl car bamat e, oct adecyl ammoni um

oct adecyl car bamat e, 2- net hoxyet hylanmoni un2-

met hoxyet hyl car bamat e, 2- cyanoet hyl amfoni une-

cyanoet hyl car bamat e, di but yl ammoni undi butyl car bamat e, di oct adecyl ammoni um
di oct adecyl carbamate, methyl decyl anmoni um 5 nethyldecylcarbanate,

hexanet hy| enei ne mon hexa Iene i

rggg?ol?%ﬁ%%?bgl t py??ﬁ} nﬁi%f?hexyrkgg trlet yleﬁég%gg:nlum
opyl bi car bama z enz

tri et hox§stey ISP &ﬁn@ ¥ WED hoxysf%?ﬁ%%gggﬁéaf%hnate, 10

ethylannnnlugkhsopropylcargpnagﬁ’ thyI Eguggksqut%k&@$gggghgly

but yl ammoni u !

selected from the group consisting of hydrogen, methyl, ethyl,
5 propyl, isopropyl, butyl, isobutyl, amyl, hexyl, ethylhexyl,
heptyl, octyl, isooctyl, nonyl, decyl, dodecyl, hexadecyl,

octadecyl, docodecyl, cyclopropyl, cyclopentyl, cyclohexyl,

allyl, hydroxy, methoxy, hydroxyethyl, methoxyethyl,
methoxypropyl, cyanoethyl, ethoxy, buthoxy, hexyloxy,
10 methoxyethoxyethyl, methoxyethoxyethoxyethyl,
hexamethyleneimine, morpholine, piperidine, piperazine,
ethylenediamine, propylenediamine, hexamethylenediamine,

triethylenediamine, pyrrol, imidazol, pyridine, carboxymethyl,
trimethoxysilylpropyl, triethoxysilylpropyl, phenyl,
15 methoxyphenyl, cyanophenyl, phenoxy, tolyl, benzyl and their
derivatives, and polymer compounds such as polyallylamine or
polyethyleneimine and their derivatives, but it is not
specially defined to the compounds above. As the concrete
compounds, for example, they are one or more than two mixture
90 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-

25 ethylhexylammonium 2-ethylhexylcarbamate, octadecylammonium



et hyl carbonat e, i sopropyl amoni um n- but yl - i
|sopropylannnniun1bicarbo%ate,n- igogﬁggfgﬁ;ghiLnPutylannDnlum
t-butyl carbonate,t- 2-ethyl hexyl anmoni um bi car bonat e, 2-

2- met hoxyet hyl car bonat e, 2- bicarbonate,2-cyanoethy|anﬁnniun12-

2- cyanoet hyl anmoni unbi car bonat e, oct ddecyl car bonat e, di but yl anmoni um
di oct adecyl anmoni um di oct adecyl car bonat e 1

bi car bonat el net hyl decyl ammoni um ’

octadecylcarbamate, 2-methoxyethylammonium 2-
methoxyethylcarbamate, 2-cyanoethylammonium 2-
cyanoethylcarbamate, dibutylammonium dibutylcarbamate,

dioctadecylammonium dioctadecylcarbamate, methyldecylammonium
5 methyldecylcarbamate, hexamethyleneimineammonium

hexamethyleneiminecarbamate, morpholinium morpholinecarbamate,

pyridinium ethylhexylcarbamate, triethylenediaminium
isopropylbicarbamate, benzylammonium benzylcarbamate,
triethoxysilylpropylammonium triethoxysilylpropylcarbamate,
10 ethylammonium ethylcarbonate, isopropylammonium
isopropylcarbonate, isopropylammonium bicarbonate, n-
butylammonium n-butylcarbonate, isobutylammonium
isobutylcarbonate, t-butylammonium t-butylcarbonate, t-
butylammonium bicarbonate, 2-ethylhexylammonium 2-
15 ethylhexylcarbonate, 2-ethylhexylammonium bicarbonate, 2-
methoxyethylammonium 2-methoxyethylcarbonate, 2~
methoxyethylammonium bicarbonate, 2-cyanoethylammonium 2-
cyanoethylcarbonate, 2—cyanoethy1ammonium bicarbonate,
octadecylammonium octadecylcarbonate, dibutylammonium
20 dibutylcarbonate, dioctadecylammonium dioctadecylcarbonate,
dioctadecylammonium bicarbonate, methyldecylammonium
methyldecylcarbonate, | hexamethyleneimineammonium
hexamethyleneiminecarbonate, morpholineammonium
morpholinecarbonate, benzylammonium benzylcarbonate,

25 triethoxysilylpropylammonium triethoxysilylpropylcarbonate,



hexanet hyl enei m neanmoni um nor phol i neanmoni um

benzyl anmoni unbenzyl car bonate, 8

pyri di ni unbi carbonate, tri ethyl enedi am ni um i sopropyl car bonat e,

triethyl enedi am ni um bi carbonate and their derivatives. 50n the other hand,
it doesn't necessarily have to restri®&t the kind of ammoni um carbamate or
anmoni um car bonat e based conpounds and their manufacturing nethods. For
exanple, U S. Patent No. 4,542,214 (1985. 9. 17) discloses that amoni um

car banmat e_based conpounds ared from 1A, ! iggcondary
am ne, P@F%?%?Vm%nine or aﬁgFgggfﬂéﬁg'of t hese égﬁ%%ﬂﬁg§¥§%ghgg?%§ﬁ

di oxi de, Anmmonium car at . Lnedn i f nol e of
wat er i $°38 e%V%Eﬁr(ﬂég%%blgrggﬁgg%%g, an aﬁﬁggP%%f ?giF%ogg?etgggéd
conpoungs cantbe obtained if nore than one nole of water is 15 added. In
case th8GTA¥3"TEde with or without any specific solvent in the condition of
pressure or anbient pressure, the follow ngs are to be used: water,

al cohol s such as nethanol, ethanol, isopropanol and butanol, glycols such

Acethts and OF bl SEBFAl CABnore oUEReRet o SRSt T - "Ret aRyarof b

acetate and 'hers suc s diée t et rahydr of ur an

and di oxane, , ket ones, sugh. oS MELIVL, Lo kilonG. aihaShoR-pBYdEgoar bons

\ romati ¢ conpounas sucn as benzene and f[0| uene,

e bhoinds, T BatLE o S Mol S8 Sasphay de anc
U. S. Patent No. 4,542,214 (1985. 9. 17) discloses that
ammonium carbamate based compounds can be prepared from
10 primary amine, secondary amine, tertiary amine or at least one
of these compounds and carbon dioxide. Ammonium carbonate
based compounds can be obtained if 0.5 mole of water is added
per one mole of amine, and ammonium bicarbonate based
compounds can be obtained if more than one mole of water is
15 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,
20 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

25 chloride and carbontetrachloride, or mixed solvents of the



9 above. As for carbon dioxide, it can be used as bubbled ones in the vapor
phase or as solid dry ices. It can react in the supercritical condition,
too. To prepare anmoni um carbanmate or anmmoni um carbonate derivatives that
are used in the present 5 invention, it is fine to use any nethods
including the above ones, if the findl material structure is identical. In
other words, it doesn't necessarily have to put restrictions on solvents
reaction tenperature, concentration, catalyst, etc. for preparation and its

yield. 10Qrganic silVeL GOIPhEXESaLaN: DecsRnyE aghus eds biubBeed | oriedet ween

ammoni um car bamat € or anmoni um car bonat e based conmpounds and sil ver

conpounds. E gyhgﬁéagﬁgsetg§ Fgeggigaiggyt§g§§,aitl@gﬁtréggtsiﬁvgﬁeconpound

I. -
as showh i fi and at [east one anmmpni um car bamate or anmmpni um

carbonate 15 rd vati . h i ;
{ hese. W%ﬂcxdl fvaa}b'c\é%%%l@ioﬁ O¥8o! éc:) 3%%:&9,2 drfhchidfd chihganer®! ex of

r'eac y ensel ves Wt solvents in the nitrogen condition

2;anZS%§é§9{’% ?g%ﬁ%lﬁ% O%gﬁéi’{\‘?a#%scaé SOLYENL Sl 6iiSEle bbBséAE| OW Ngs

car I I s such as nethanol, ethanol, isopropanol and
ut aho ingexgﬂlag, ZPt S:‘dghfi‘ﬁeeEByhE@e%W%tﬁBﬁsg'ﬁﬁ%%aﬂﬁg aget abgsesuch as

et hy
ones, if the final material structure is identical. In other
words, it doesn’t necessarily have to put restrictions on
solvents, reaction temperature, concentration, catalyst, etc.
for preparation and its yield.

10 Organic silver complexes can be manufactured by reaction
petween 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

15 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

90 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,

95 and halogen substituted solvents such as chloroform, methylene



acetate, butyl acetate and carbitol acetate, ethers such as diethyl ether,
t et rahydr of uran and di oxane, ketones such as nethyl ethyl ketone and

acet one, hydrocarbons such as hexane and heptane, aromatic conpounds such
as benzene and tol uene, 25 and halogﬁp substituted sol vents such as
chloroform nethylene 10 chloride, Carbontetrachloride, or m xed sol vents
of the above. To prepare silver conplexes that are used in the
present invention, besides the above nethods, it can be manufactured 5 by

prepari oo &-fHXeda38bHEL PP Gh1 S deer cgoRRREAdsdTWenBY drlknangdbae | east one
am ne conpoun ang then making it react with carbon dioxide. Like above, it

can react either with or without solvents in the nitrogen condition of
pressure or anbient pressure. However, it is fine to use any nethods if 10

the final maggr Eg%g%% UGt 4 & | SonSIQdC ¥hat! BBt B8EaWRREhe | brésssn’ t

necessarily hav t restrictions on solvents, reaction tenperature,

concentration, oncatk?édé’ﬁes el %chvé)rﬁ@@ﬁ&ig 0N @ndait ey m@ndradbdhes

nanufac%urlng Mt hod Of the silver conpl exes according to the present

nventi gn b9 oOleEhosedniaKOLEal: Fah cBE ApRyLEatbABobia 1BoRA0k 0011063 by

the 1 nveht BrSP5 e present invention. It has the structure of Fornula 5
hel ow. Lr'fgrgy ! ’ileg]:t one amine compound and then making it react with
carbon dioxide. Like above, it can react either with or
without solvents in the nitrogen condition of pressure or
ambient pressure. However, it is fine to use any methods if
10 the final material structure is identical. In other words, it
doesn’'t necessarily have to put restrictions on solvents,

reaction temperature, concentration, catalyst, etc. for

preparation and its yield.

15 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]

20 Agl[Alm
[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

95 reflecting layer (2) with high reflectance and high gloss



20 Ag[A], [Ais the conmpound of Formula 2 to 4, and mranges in 0.5-1.5.]
11 includes the silver conplex above. The coating conposition of the
present invention nmay include additives such as solvents, stabilizers,

| evel ing agents, and filmassistants, if necessary. 5As for stabilizers,
for instance there are am ne conpounh% such as primary am ne, secondary
am ne, and tertiary am ne; ammoni um car bamate, amoni um car bonate, and
anmoni um bi car bonat e based conpounds; phosphorus conpounds such as

hosphi i . t e | f c i bt 1sH t hi ol
phosp ?ﬁ%ﬂbﬁ%é 61 12 RIRGARAL @bovdl. f dheC@@ROLAYS cdfipbaLt itsti ek t hi

and sul ey consist of these conpounds or mxture of nore than at
| east OBfe S%ﬁ]é%ﬁe Ay d 18 FONELLLHAMRE [HOTRIVBES subR! a8XBBRYEntd hey are

sel ecte group consisting of methyl am ne, ethyl am ne, n-propyl
amne, isopr M NeavdriHy V1 288068, | aaRUt Wiiam ngssifeame, ampe, 15
n-hexylS%%?Hgﬁ%%?gthyﬁﬁ%xiﬁﬂ%ni%gghn-heptyl am ne, n-octyl am ne, isooctyl
am ne, noggé £ ] ne, decyl am ne, dodecyl am ne, hexadecyl am ne, octadecyl
am ne, 8%00&%?5% am ne, cyclopropyl amine, cyclopentyl am ne, cyclohexyl

am ne, aIIyIz_\_%rrir}%,r h% %%ﬁii%gkg?’ @ ngﬂghgﬁggoxgggrenegpgxya@gﬁge, 2- 20
y

et hanol am ne, "nethoxyethyl am ne, 2-hydroxypropyl am ne, 2-

hydr oxy 2o BELIN RLORY | AT G GELROKYPT 20MnAY Smicanaginybramnp, et hoxy
am ne, ﬁ-%?‘fl'l

0Xy am ne, 2-hexyloxy am ne, nethoxyethoxyethyl am ne,
R R T N e T

bicarbonate based compounds; phosphorus compounds such as
phosphine, phosphite, and phosphate; sulfur compounds

10 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,

15 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-

90 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,

25 hexamethyleneimine, morpholine, piperidine, piperazine,



et hyl enedi am ne, propyl enedi am ne, hexanet hyl enedi am ne, triethyl enedi am ne,
2 , 2 (ethyl enedioxy) bisethyl amne, triethyl am ne, triethanol am ne,
pyrrol, imdazol, pyridine, anm noacetal dehyde di nethyl acetal,

3-am nopropyl trimethoxy 5 silane, 3-am nopropyltriethoxy silane, aniline,
ani si di ne, ami nobenzonitrile, benzyll4an ne and their derivatives, and

pol ymer conpounds such as pol yal | yl am ne or pol yet hyl enei m ne and their
derivatives. As the concrete compounds, for exanple, anmonium carbanate,

amoni um car bonat e,, and ammoni um 10, bi car bonat L e

sel ect REWFERAHEIPGup coﬁ§P§¥?ﬁﬁe%*a"élnr%emm ume}%:%%g%%? g@%ﬁ%ﬁ%ﬁ%ﬁ

car bonat e, ammoni um bi,car bonat g, _ et hyl amm i, : rpanmat e, .4

i sopr opyF HRieRR&BpRBpy | car gaﬁﬁk%‘?'/h%- nlﬁraﬁ%%%%mfbut yl Tarbamat e,

i sobut yl anmoni um sobut yl car banat e, t - but yl amg)lni u

A ut pﬁérat e,
2 et hyl WelGHERNORTLRE 2° SERG AR TS Ane? ¥ Bt ag%‘(l:(;i/%%%fr‘on g%n% '
oct adecyl car bamat e, 2-net hoxyet hyl anmoni um 2- et hqx . RarRd
2- cyanoehHPaRARRHogHY 2€ cﬁ%&a‘%l cdt e, g?%%%@%?ﬁ%%?g%ﬁ St
di butyl car banmat e, di octadecyl apmpni um di act adecyl car.banmat Vet 34
ot ] desyatmon AR ISPREEN) FLCBIER bat e oAt AgT onSPAPidine

yI'enél'm neammbni um

hexamet hyl enei m necar bamat e, nor phol.i ni um or phol i necar . pYLE di ni um
ot hyl hesyiRehaRFRIIETI0FT ot PRABHedPRIPRI ARG CBeLE SEALARTRICS, Pk

i sopropyl bi car bamat e, benzyl ammoni unpenzyl car.bamat e, L
tri et hoRgEYMSF prORREAforitHiR r3®t B‘gﬁ%nf]&;iwwyIocrar%oal%ettaylfgelmme

et hyl ammoni unet hyl car bonat e, i sopr opyl ammoni um 13
Y and theiryAerivatives. Aspthgyconcrete compounds, for example,

ammonium carbamate, ammonium carbonate, and ammonium
10 bicarbonate based compounds are 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-

15 butylcarbamate, 2-ethylhexylammonium 2-ethylhexylcarbamate,

octadecylammonium octadecylcarbamate, 2-methoxyethylammonium
2-methoxyethylcarbamate, 2-cyanoethylammonium 2-
cyanoethylcarbamate, dibutylammonium dibutylcarbamate,

dioctadecylammonium dioctadecylcarbamate, methyldecylammonium
20 methyldecylcarbamate, hexamethyleneimineammonium

hexamethyleneiminecarbamate, morpholinium morpholinecarbamate,

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

25 ethylammonium ethylcarbonate, isopropylammonium



i sopropyl carbonate, butyl ammoni um i sobutyl carbonate, butylanmoni um
I sopr opyl anmoni unbi carbonat e, n-butyl carbonate, i sobutyl amoni um
t - but yl anmoni unt - but yl carbonate, 5

et hyl hexyl car bonat e, 2- et hyl hexyl ammoni um bi car bonat e,

nmet hoxyet hyl ammoni un2- net hoxyet hyl catbonat e, net hoxyet hyl ammoni um
bi car bonat e, 2-cyanoet hyl ammoni um

cyanoet hyl car bonat e, 2- cyanoet hyl ammoni unbi car bonat e,

oet hy! car b i _ |
i oot SO RGPRIRTFER 651 adecy POa BRMRTIoH1aR o1 WlkadoBhatd vl caronal &

di oct adecyl ammoni.unbi car bonat ¢l hyl decvl anmoni um g nat e
hexanet]!’l%@r%'i“?’ﬁndé’ghmni um ﬁé%&ﬁiiﬁ%?%%%%’éﬁ? ‘necar bonat'e, %ﬁ%ﬁ%??ﬁ%ﬁ) ’
nor phol i necar bonat e, benzyl %mmni L_@mbenz rlncar QQBﬁEﬁlcarbonate

tri et hok§RPWEH IFdPARghfioni urh-Putylammont t-
butylammonium bicarbonate, 2-ethylhexylammonium 2-

5 ethylhexylcarbonate, 2-ethylhexylammonium bicarbonate, 2-
methoxyethylammonium 2-methoxyethylcarbonate, 2-
methoxyethylammonium  bicarbonate, 2-cyanoethylammonium 2-
cyanoethylcarbonate, 2-cyanoethylammonium bicarbonate,
octadecylammonium octadecylcarbonate, dibutylammonium

10 dibutylcarbonate, dioctadecylammonium dioctadecylcarbonate,
dioctadecylammonium bicarbonate, methyldecylammonium
methyldecylcarbonate, hexamethyleneimineammonium
hexamethyleneiminecarbonate, morpholium morpholinecarbonate,
benzylammonium benzylcarbonate, triethoxysilylpropylammonium

15 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
20 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,

25 octylthioglycolate, etc. The amount of stabilizer usage is not



15 triethoxysilyl propyl carbonate, pyridinium bicarbonate,

triethyl enedi am ni um i sopropyl carbonate, triethyl enedi am nium bi carbonate
and their derivatives. Also, phosphorus conmpounds are represented as
Formula R3P, (RO)3 P, or(R0)3 PO where 'R indicates alkyl or aryl group
of carbon nunber 1-20, and the 20 exdhples are tributyl phosphine,

tri phenyl phosphine, triethyl phosphite, triphenyl phosphite, dibenzyl
phosphate, triethyl phosphate, etc. For sulfur conpounds, there are butan

thiol, p-h thiol, djethyl, sulfjde. t i N

di Isﬁl fi ﬂé?fgﬁ?%%%t%%eﬁo%‘%%ﬁe? %’:%‘t ?éheyﬁ-?f%&aﬂ%‘g%%ﬁk"%iﬂﬁ?. ﬁmkt%% Snce it

i ited for, the jnk ty af .th ] | itof dt
o QUL e 9L e Sk MONS! Ll (LG REeSelaLepibons Yefs Lishe 0000 (o
o o SRR LonRSh a1 PLSN £ 264G ptat Les, CaBevogliand (hey

| €4St "one conponent . e exanpl es

of organic acid are acetjc .acid, butyric acid, v i i_d i LC acid,
hexanoi BR@cPRIaRLE Ait Afﬁlef ativep hﬁ]'%n heS T & %I% g{ﬂe e% eecgr?ojf)ééggécizi d,

| auric acid, stearic acid, paphthalic acid, etc. For, or i ]
deri@atP@e?}XFHE?eogr@°6Fg§ﬁﬁg 6 éfﬁﬁ%a§WEnfﬁm‘gggPtéugﬁga%xgﬁggﬁ?un1
acetate, ammonium citrate, anmonium l.aurat anmoni. ym , algoni um

mal eat et apFgRPEM 85aFafES §ﬁ8téﬁn8ﬁﬁ§W1%ﬁ%yﬁagtgfléfggﬁﬁ%gggigggg?al salts

such as nmanganese oxal ate, gold acetat al | adi.um oxe S| . . 2- et hyl
hexanoaPéVadifvériget %W@?csialc\} ﬁecgjﬁé’%éﬁoaatcelgpﬁﬁ( %l’o I h%%( éérg‘rétce,

ni ckel naphthal ate, and cobalt npapht hal at e, i_ch incl.ude . al s as
Au, Cu, agad. NReoggCapeic RCicy ,f%)?“r\%,a‘t‘e‘,ﬁ é@eafﬁc %,l%?/b,n%’w‘teﬁug,ﬂgd, Ta,
Re, Gs, Ir, A, Ga, Ge, In, on, Sh, Pb, Bi, .Sm Eu, Ac, Th e usage
amount  8Fifi | Mtessi ERRnPEIREIN oA Ikt VARl <Py itghegrc?aodaf% %tarégnggrml e 20
ratio of 0.1%- 25%to silver conplexes. And, sglvenh&lgg %§t§gg§tines
need@d BEiBOATRORIYMSAYts SHSH: §Eof WA AE5EPRG cBNPYETT S or t6 hel p
make thin film The usable solvents can be_sel ect ed f%oqgth%mgkgggm

consi st PAGOBEURal 8Rratkd c IR HagsafEt nARBP &Y NaTioT2 - 25

I SOpropanol ,
1- met hoxypr opanol , butanol, ethyl hexyl al cohpl

oxalate, and ammonium molibdate; organic’acid metal salts such

as manganese oxalate, gold acetate, palladium oxalate, silver

2-ethyl hexanoate, silver octanoate, silver neodecanoate,
15 cobalt stearate, nickel naphthalate, ahd. cobalt naphthalate,

which include such metals as Au, Cu, 2Zn, 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
20 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,

25 isopropanol, 1l-methoxypropanol, butanol, ethylhexyl alcohol,



15 and terpineol, glycols such as ethyl eneglycol and glycerine, acetates
such as ethyl acetate, butyl acetate, nethoxypropyl acetate, carbitol
acetate, and ethylcarbitol acetate, etlhers such as nethyl cellosolve, butyl
cell osol ve, diethyl ether, tetrahydrofuran and di oxane, ketones such as

met hyl ethyl ketone, acetone, dinethylformam de, and

1- et hyl - 2- pyrrol i done, hydrocarbons such as_hexane, heptane, dodecane,
parafﬂQFQnEerahaeﬁineﬁ&WQﬂﬁil§§Chaﬁﬁha?FEYé6ﬁﬁ§&HG§lsuﬁﬁiaglﬁéﬁféﬁél

t ol uene, and xyl ene, hal ogen substituted sol vents such as chl orof orm

met hyl @wetetian | d8chndaebbyl etacattd e i deutadetaydtiatid e, md hrehprsplyfloxi de
or m xed sol vents of the above. Now, the preparation nethod of

ref | ectaaerdtayer sarbitdedcradedata, nanel dethyl casbhgol heacsigros) t eahefrer
reflecting | ayers according to the present invention. The preparation
met hod icH ebkeahd tigyl ayens cxenaid] naut:glt hee DT €56 e | N\ENMHIBAL CaFBEirSes
the steps of: (i) formng at | east one kind of primary coating |ayers,

whi ch i QuRRdd A ManGRs OfqisHbsld at & andddhe [ifesixen fre §10f ehlyver

specul ar coat’ing layers, and (||) fornlng a hlgh reflecting specul ar
surfacq qn, the QE%@E&% QgL 1%%&%1§3b%9 t C?”B8§h h oy fgr %EB%%%E”Q

| ayers sccordi e resen inven nnre conpr i se< the™s

(i) for | east one ki.nd of tr arent |sh coatin

or ot ety <¥%ég¥§¥¥5%tfﬂah|3§eﬁuﬁﬁapeqeﬁ?ﬂ§ﬁ89es Caf@%lS?%ﬁ%Efl%aPleater
resi stance, and weat her resistance. Al so, the present invention nore
conpri €8 t FENYSs ViR e &S pr e%%iflawayercwpwﬁﬁﬁd FYChnpR6velsareseon
force and gl oss and where a postcoat |ayer is formed by addi ng anot her

t r anspd&cdimtercsoat iamg orYilieaeref hedigeg | gyérs tiiiy udreger stod viemirsov & uadihe sison
force between the reflecting |layer and transparent finish coating |ayer or
t o contahdlortafanspar emeytlanicero®| orclehanpee and Al sarbbheeprestbrigeenti on
nore conprises the step where the reflecting layer is adhered to supporters

such asiderioali tofi 166r ke t YEES] H6k Nge 2Bhesi kRS aldl vidiedks | @1 BRkEdbove.
Hereinafter, the present invention is described in nore detail by the steps
based on the figures. Figure 1 is a cross section of a reflecting
| ayer, which is conposed of a primary coating |ayer (1), a reflecting |ayer

(2), and transgareDhcl | phahe0ating hayRna(She SLeR1Lhling 10 BRLStythe

primary coating’layer med,  whi ¢ ronot €5 cohéesrona
substr o and, e B g L1 Ly nce, oot o prlomcl o g ves sl g0 11
layers according to the present invention.

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



The substrate that can be used in the present invention are plastics such
as acryl but adi enestyrene copol yner (ABS), 17 polycarbonate (PC),

pol ystyrene (PS), pol ymet hyl net hacryl dfe (PMVR), nyl on,

pol ybut yl enet el epht hal ate (PET), pol yethyl enetel epht hal ate (PET),

pol yet hyl enenapht hal ate (PEN), pol yetheretherketone (PEEK), polyimde (Pl),
etc.; netals including stainless, tin, alumnum alum num all oys,

copper SFIFOVAS oh8at af@Sdsd@nCandSeef afadie S uERS A8 tgnagse@nhoreathes,
tiles, etc. For the primary paint of the present invention, solid or
| i qui d rstsdits&qeeiant s can be used. The solid state paint |argely consists of
thernosetting resin and curing agents, while the liquid state paint

i ncl udes a cBibng type qomdsemi ngirsnteidrs widdd n coolpird sstsat €hpai atepa
drying type formng filmby evaporating solvents; a photocurable type

i ncl udiwm@ 1EONONBrec 868t phayeri fid i BdBfed Thesempesivas Attt Nith of otde and
conponents for at |east one kind of primary paints. Sonme ot her conponents
such aglpvel ing REERES.a WebiiddaageRer athieshplelr IWILISind! hhavheket
stabilizers, and colorants can be included for the présent invention, if

needed. resins above, ar ot ily- riected t s, if
t hey aFéﬁﬁﬁ%%§?§Ewq%%§§%ﬁfp6§é &?“?her%ggggﬁ?ﬁénv%%??%n,E%ny?ﬁ?%% a%%ng

t hem can he used(ggd selec%ed depgngin% on zybstr%;e._gbr i nst ance, _t hose
that calnFe Fsed HE T AbI £9F €Si nSCEVE el &ihe, " ToIS et , P8y, &RFyI,
acryl nmelam ne, hybrid, of polyester and epoxy, silicone _typed thernosetting
resin, PROSGETSIH efEBSSR, %ﬁ%?l?% d@¥&Ty 8gent, PRtERde gFan§Ea68P9¥ster,
1,3,5-triglycidyl isocyanurate and bl ock i socyanate can be used. |In case of
epoxy, aaehwifler @fianggypes such as diet hyl enetri am ne,
hexanet hyl enet ri am ne, nethandi am ne, xyl enedi am ne, isophoronedi am ne, and
di cyandi am delsapn bbeSpuseent! nnyase ioh acrnd ,campbbxys | tchacstdepf whekgest er
type can be used. Those as solvent drying resins are pol yurethane, acrylic
pol ynmerhepatemiigvt irchl Day&le, i 8i htiheekbultes sumpalntety | swdic ohol me a1 poky
butyral . For photocurable resins, there are acrylic oligomer such as

ur et hane 36l atfe RPUN RF IR £ivdD POhYESELr 1a0inhetg. and silicone
acrylate, and nono-functional or multi-functional acrylic nonomer such as

hydr oxyet hyl acryl ate, hydroxyethyl nethacrylate, 1,6-hexanediol acrylate,
and vinyl ether nononer such as butandi ol nonovi nyl et her and

triethylenegh%coL diﬁinqu%%gr.rFor ghotog LEQatogsde%br%%ed in more

hydr oxycycl o §§F8ﬁ£ ?ert e,@-ﬁﬁap xﬁgﬁlﬁ%3h§1-f-

phenyl pr opane- 1- on, 2, 2-di net hoxy- 1, 2- di phenyl et hanone, et ¢ can be used.
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 cohesion among substrate and has high illuminance,
after a primary paint was coated on the surface of substrate
such as plastic, ceramic, metal, etc.

The substrate that can be used in the present invention

are plastics such as acrylbutadienestyrene copolymer (ABS),



Al so, leveling agents and wetting agents are used to prevent pinholes and
craters, which affect high-reflecting 20 specul ar surfaces, and to form
snooth primary coating. The exanples drfe Surfynol series by Air Product,
TEGOwet series by Deguessa, BYK series by BYK, Gide series by Deguessa,
EFKA 3000 series by EFKA, DSX series by Cbgnis, Powder mat e series by TROY,
acryl HAYEEPBRYESONTC) et cPOEYELYARESI 0hE Pl onDt @t ¥NeBBY { gt R GF Bl aks
enul si on, am de wax, carnauba wax, PE wax, and 19 silane coupling agents
such as(BMMAMet hoxy prYpR, si | anepodivippt wenedideghtdialate ner capPBT pr opyl

trimethoxy silane. Titania, zirconic, and alum niumtype coupling agents
can be puslsohtydendfarlaghittadialet (BEAD) | ippdryss thhares eavagolddra hedte vEBEBT ,
benzophenone type, benzotriazole type, nickel chelater, salicylic acid type,
benzoat® itysthe ritthdde dngpe. (KEbR) SpepbaktiyigleT| NN sesti@s; andetals
Chi massorb series are the representative exanpl es.
including stainless, tin, aluminum, aluminum alloys, copper-
zinc alloys, and steel; and ceramics such as (glasses,
potteries, tiles, etc.

For the primary paint of the present invention, solid or
ligquid state paints can be used. The solid state paint largely
consists of thermosetting resin and curing agents, while the
ligquid state paint includes a curing type containing solvents
within solid state paint; a drying type forming film 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 wused and selected depending on
substrate. For instance, those that can be used as curable
resins are melamine, polyester, epoxy, acryl, acryl melamine,

hybrid of polyester and epoxy, silicone typed thermosetting

resin, photocurable resin, etc. As curing agents, in case of



The primary painting conposition through such process now forms a coating
llayer with high illumnance by spray, dip, and roll coating. Step (ii):
This step is where silver specular surface reflecting layer (2) is forned
after the conposition for reflectingl ayers is coated and heated on the
primary layer (1), which was prepared in Step (i). The conposition
for reflecting layers is the same as what was describe before. As for
the coating nethods, any nethods can be used including brushing, spray
coati ngy,fidiGhat ing, 5@&&@?@&@9‘9, 1 SRbyariAaiteN Gndoblpekntisbgyansate as
inkjet printing, offset printing, screen printing, pad printing, Gavure
printing,n FLEXQsREL NirnNGhadd S PEpdty NOamiirfia, AimiGRALEyhedTBhbmsagan be
used and sel ected depending on the substrate's formand quality. 20

The sil yeLe @i afdhbace can bR tigWeabtal arind f oM tikenaubshhahe, coat ed
by such methods through the process including oxidation or reduction,
anneal | leeq%ﬁirﬂi%,r a)iso?ﬁéf&’{écﬁaﬁﬁi’ne@' eghloNgLeyBlamild@seeahr egé ment ,
etc. e after-treatment process can be done through heat treatment
at U0e HSUR! HHCLLo@tIPSRRIE, Diiindily16@N dbdadlo?o pdanester atype nedd ogen,
and far on ﬁD:?XI e, or 1n mxed gasés containing hydrogen, air and other
inert ggseg, Jd nefsssary bbaledt CakyRRy ixedisial hyed tebRAMEEN 80 C
gn? 400 §0,5555|ra§§y at betmeé% 90 Ogga%d 300 C, orengfgygégirabli at

et ween L .7 ' . : .

1 ﬁéﬁn@ﬂ 1Ri3gei LheBriBeat hird i Rdsesapbillovnpnd high

tenpera?u?g w thim the gﬁﬁygltgnperatﬁ%e range hel ps thgeu%ifg?ni?y of )

film For i ange, kbl t hatt t 80 0 f 1 -
30 m nuPee Bt RenPRE By g B o ep (11 1):

Thi's st g?r%r%é%m%ﬁ?ggﬁ\g:\psg% BNta £ Ooaté AthiS QQP*i@Eje,t OepbRY ealeriigréef | ecting

| ayer ( was~prepared above. The fluid Tor transparent coating used

to Eg{ggggeﬁ%%gpsigﬁgygtéj'gﬁahsﬁﬁ%SBné3£c£§l£Eﬁ, NGEE SR I punkegbhi et ed.

Tha I'ng among them can used once they are suited for the

pur pose _of &pgtggﬁﬁ?&iérﬁ‘gﬁ“% 2 118NAdnEhEmd £ aNSRaT enGy  Qlydridkipedhyer

coating shou nore t W th great resistance agai nst heat,

weat her, corrosio f] ui s 8N coatin
her e na?cﬁﬁc‘—ful’j%'e gygg%g}(%@e}} T \é\@%@{i%lcn%h%r? "t hiej' 6e->2<%3r}rac€%§g Eg?e hydr gg?he, )

acet | chydgazl de) UM QLAALASHMMDONAMHAiLE, dddovadyugabiahe; am ne
npoun su as nethyl diethanolam ne and di net hyl am né borane; netal
salts triethyleneglycol divinylether. For photo initiators, 1-
15 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
20 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,

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



5 such as ferric chloride nonobasic and iron sulfate; hydrogen, hydrogen
i odi de, carbon nonoxi de; al dehyde conpounds such as fornal dehyde and
acet eal dehyde; organi c conpounds such & gl ucose, ascorbic acid, salicylic
acid, tannic acid, pyrogallol, and hydroqui none. For ultraviolet
stabilizers, 10 like in primry %ﬁbnts, there are derintiv s of

s

benzophehHe® t PP L bRAzBEFPESoSECHy 38 i W Che| BRERPY L s S 8PPy ¢ Vadivd

type, benzoate type, and hals type. Ciba Specialty's TINUVIN series and

Chi nasslorbneErees afbabfe PEFCaPem LAY lexaipreshodgrrglprae? T4 tandeoss
section of the reflecting layer that is conposed of a primary coating |ayer
(1), a preceoit, | ayeér al@hjniamr éfyipectdowp limerad)t s apan aber apsgar &oo -
finish coating layer (3). For the present invention, in case there is no
adhesi op20 fulrteavhietlween shabpriirems,coathagel ayere ( 1)deanidrdthieveef | edt i ng
| ayer (2), or in case silver specular reflecting |ayers with high gloss and

refl ectpdiceogiended Waljpd,or mednzatphaze0at |@¥pé,(2/}c)i_<§ilaél be chedest eaf,t er
coating and drying a separate prinmer between them to inprove the adhesion

force and Qippfe 2o BYLOPT benkbgtbd £9hbB! aBdaCaRNS URFPeN Ak
specific
Specialty’s TINUVIN series and Chimassorb series are the
representative examples.
The primary painting composition through such process now

forms a coating layer with high illuminance by spray, dip, and

roll coating.

Step (ii):

This step 1is where silver specular surface reflecting
layer (2) 1s formed after the composition for reflecting
layers 1is 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 melhods can be
used and selected depending on the substrate’s form and

quality.



restrictions. That is, anything can be used if they are suited for the
pur pose of the present invention. For instance, those that are used as
primers are alkyd resins, polyester ré&8ins, silicone resins, polyurethane
resins, epoxy resins, phenol 5 resins, polyan de resins, nelamne resins,
acryl resins, unsaturated polyester resins, and polyvinyl butyral resins.
For colorants, the white pignment of netal oxide is used such as sil ane
oxi de, titanium dioxide, zirconium oxide, and nmagnesi um oxi de. 10

Figure 3 is &N8r§d3dVeEctSRaTWRL i FEitRecErPgPrayer 1hftadined obpos etihof
primary coating |ayer (1), a pre-coat |ayer (2A), a reflecting layer (2), a
post - caatbdtayedre (XB)tethdow svahspeaiéntdsf ithirsmadodtiiengerayess (Bhcludingt he
present invention, a reflecting |ayer can be nade by form ng transparent
fini sh caaddtnigyn abt ereduptionGoanieykeing 2Binifsapedpareed byl tdosngoaadot her
transparent coating on the reflecting layer (2), in order to inprove the
adhesi n darem et ety t e ddghc g osgeref leeti ng layer (2) and the 20
transparent finish coating |layer (3) and control transparency and col or

change. Thosenusegdr{ o LOrOL{AENPOSEr 608 s | Y (ZB) d@he PehyBREh" egLhg such
as wat er di spersed pol yurethane resins, silicone resins and acryl resins

and ”Ett%‘eatcc?[{g?uoc“”% el ydl g sihane coayplifide AgeNtS e 2 cahupcoypling

agents, titani um
done in air, nitrogen, and carbon monoxide, or in mixed gases
containing hydrogen, air and other inert gases, if necessary.
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 1is good that

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

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

Step (iii):

This step 1is where transparent coating is applied to
protect the reflecting layer (2) that was prepared above. The
fluid for transparent coating used to form the transparent
finish layer (3) 1is not necessarily restricted. That 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



25 coupling agents, and netal precursors. There is no restriction 23 of
use, once they have high transparency and the ability to formthin film
Meanwhi | e, when there are silver conplexes, which have not been conpletely
heated on the reflecting layer (2), they can be treated by reductants. The
exanpl es of 5 reductants are hydrazi fe, acetichydrazi de, sodium or

pot assi um borohydride, trisodiumcitrate; am ne conpounds such as nethyl

di et hanol am ne and di net hyl am ne borane; netal salts such as ferric

EQLSLE BT oF RPN SomyIE % R o) TR RaP dany e and acer ool dahyde:
rga . . ) . . . T,
sl TS e r e B AR S B e e
(15) it -t Sl o e o s B
o cct Angne el SR Rl PP 558 B 0 B
?gg??i L'[ﬁ?gﬁ:aﬁ_srﬁg;é‘éi Szi%?h_ S PRAPEHS sdnﬁis uiérlqﬁ%yesﬁu%grgx\?vi; t E‘ g‘t%ggggﬂ |O(r:]
purposehﬁﬂroéen iodide, chbéﬁngQQngeysgfaeﬁ§'é’Léﬁ%b&ﬂé%sgﬁéﬁdaLOf the
formaldehyde and acetealdehyde; organic compounds such as
glucose, ascorbic acid, salicylic acid, tannic acid,
pyrogallol, and hydroquinone. For ultraviolet stabilizers,
10 1like 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.

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

For the preseﬁt invention, in case there is no adhesion

90 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.

25 The primer is liquid paint and can be used without specific



the present invention and if they have no heat deflection in 25 the
reflecting layer after |am nating and keep the excellent 24 adhesive
force. The exanpl es of adhesives are pol yester type, epoxy type, acryl
type, and cyanoacryl type adhesives.ngescription of Drawi ngs] 5Figure 1 is
a cross section of a reflecting Iaye?, whi ch is conposed of a primary
coating layer (1), a reflecting layer (2), and transparent finish coating
| ayer (3).fFlgur¢ 2 is a cross section of the reflecting |layer that is
conposed, af,. A A ARM ¥,G0ak NG h Dan bePhRet0ak kayer a
L?f|6Ct§%9]PaVEP %g), and a'tra spé#énfu}inisheboatingg?aiig %%f?ed

i gure I s,..a C ectd f fi I ] }

. i3 Se6td ah O st el ReicAgnl a¥et §hatahse copmosed of
B(r);{m(r:g ?%?%l%géi%re(g), i p?e-coat Jlayer (IZIA), a refIth?ng | ayer (2), a
ost - 2ygL and 342 Lrapsrangoh teBhal, ceal y -
Fi gure gh?% *2r 885% 588t Fon g? | anp respgctorhfgfn?ngyg?%%isgé%§§%hninating

of “a supporter. (101809 116 JSLkaShLGLAEY, 856R) 0tk ik, ExprBh O of the

pr esent
5 resins, polyamide resins, melamine resins, acryl resins,
unsaturated polyester resins, and polyvinyl butyral resins.
For colorants, the white pigment of metal oxide is used such

as silane oxide, titanium dioxide, zirconium oxide, and

magnesium oxide.

10
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
transparent finish coating layer (3).
15 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
20 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

25 coupling agents, and metal precursors. There is no restriction



Figure 5 is a cross section of lanp reflector form ng 20 process by

| am nating of a supporter (10) and the reflecting | ayer, according to
Exanpl e 9 of the present invention. Figure 6 is a cross section of
llanp reflector formng process by |apgjnating of a supporter (10) and the
reflecting |ayer, according to Exanp?% 9 of the present invention. 25
Figure 7 is a cross section of lanp reflector form ng process by | am nating
of a supporter (10) and the reflecting l|ayer, according to Exanple 9 of the

present Lnyenti %Efce theXat}Qv%Jrlflﬁl ' ér@né‘ﬁ%c%ec‘éﬂd)ntﬁg b tyef tect or

form ng r 6€84s I'ng of a supporter 0) and the reflecting |ayer,

accordlgﬁEe tE%%h 3§mEx e%ﬁﬁgﬁ%es ﬂ'ﬁﬁggéogre silver Fic@HpeRelss a

refl ect grap i'n the range of visible ray. Fi gure

10is a ﬁ eCtlvgoylﬁ e@“? &§i§Hé¥ H2F2aS O R Q%er@%§H§'QQ§e¥here the

ref | ect PHET aBF< acQor |ng esent invention is formed

Explana n of nbols r JRl ar Irespe tepsel
Prlnary égatﬂﬂﬁalaﬁgr re §§t|% Eéégkéé s trgﬁiparen l%?nigﬁ coating
ayer re- coat

B .
adheélvée?ﬁggI“ﬁb&?“?&%X%E??éﬁhg %%%Efﬁgé%%%g%frgﬁ%ﬁum %gp%gF%?%Eu%ér- t he
present Egéﬁgééﬁﬁgls desg) Eb%e%lkgaggreagfﬁéjédﬁﬁﬁﬁﬁﬁO@ukhe akohkew,ng

exanple I'es "are not 1 ntende mt the scope of the

resent I, nventil .
P dletha%ofgﬁl a&?lglmethylamlne borane; metal salts such as

ferric chloride monobasic and iron sulfate; hydrogen, hydrogen
iodide, carbon monoxide; aldehyde compounds such as
10 formaldehyde and 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

15 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

20 (10), which is selected among metal or ceramic layers, if

necessary. Since adhesion among layers is poor, an adhesive

(11) is usually used without specific restrictions. That is,

anything can be used, once they are suited for the purpose of

the present invention and if they have no heat deflection in

95 the reflecting layer after laminating and keep the excellent



26 The followng nmaterials were all put into Henschel m xer and
uniformy mxed: 350.0 g of solid state pol yester having an acid val ue of
30 - 70 ng (KOH g) as curable resin; 350.0 g of solid state epoxy of EEW
600- 1500 as bi sphenol A type; 10.0 5 of Powdermate (am de nodified

pol yether, by Troy) as a |leveling ag%‘ﬁt; 8.0 g of Am dewax (by Lubrizol) as
an adhesion pronoter; 10.0 g of TUVIN4AO5 (by G ba Specialty) as a
ultraviolet stabilizer; 200.0 g of titaniumdioxide as a (white) colorant.

After exprusian Doy Wee %@.‘é@d_oifnta‘?ih%gi§lé§tQQEGFBQ{/ééﬁéﬁ syge, Then

t he powder was coated onto the al um num plate using the Corona

el ectro I ra tr [ 1 My iRk . 30 m nutes and
cured. %‘%@ %ﬁ%r’i }réﬁgrg ﬂI g%‘?' wﬁﬁ%g/raglg)ﬁkggtl)oﬁa%%ss was obt ai ned. 15[ Exanpl e
2] The followng materials were all put into Henschel mxer and uniformy
m xed: 350.0 g of solid state pol yester having an acid value of 30 - 70 ny
(KOH g) o‘las cur,agl.e regi%w%no.q g of solid state epoxy of EEW 600-1500 as
bi sphendtPEEEFyREICT0° g ‘acryl oligomer (made by KS CNT) as a

AT 2B .o L AR B GRSy

ul travi ol et Zer; Itanium di oxide asS a {(white) colorant.

After extrusion. fhey were poydered; ot papuli ted)l e Patdrhekeing 1ayer

(2), and transparent finish coating layer (3).

Figure 2 is a cross section of the reflecting layer that

is composed of a primary coating layer (1), a pre-coat layer
10 (27), a reflecting layer (2), 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
(28), 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.



size. Then the powder was coated onto the alum num plate using 25 the
Corona el ectrostatic spray gun and treated at 150 C for 30 27 mnutes and
cured. Thus, a primary layer with gre&P snmoot hness was obtai ned. [Exanple
3] 50n the primary |ayer prepared in Exanple 2, KR255 (silicone curable

resin, made Shin-Ftsu Chem cal Co., Ltd.) coated using the spray gun
fnd (reared DLORSE O 1 of T nOPSS TEATISE pbd chMD) dpdr SIRE whS BbPd: nod.
10[ Exanpl e 41 65.0 g (215 mmol ) of 2-ethyl hexyl ammoni um 2- et hyl

car bamir O GRES dP¥sopFédatingseD § @ﬁlﬂpsc&m%ahﬁ@) wWelRi the s06fhecténbenk
flask equi pped with an agitator. Then, 20.0 g (86.2 nmmol) of silver oxide
was addedearn researdiing domEamerat Urel Uise |Ipre@enbbsevertiohat the col or
of the reacted solution was gradually changing fromblack slurry to

transparent Whoheet e ieac i omowas frogi@ssiofg hama ceflexxoxasfbemnngg
obtained. Two hours later, it was changed to the conpletely colorless and

transpretessol 1y eamihatlihigs &Pl Ht istippokter 0f0R- Aydr atye 2reZecting
met hyl enepr opyl am ne was added with 85.0 g of n-butanol and 50.0 g of anyl

al coholy /%S0l =1 RYId:alsh e Thedr i thaascEsbier edvihroggh the 0.45 pm
menbrane ‘filter. Then,” a conposition for silver coating fluid was obtained,

whi ch cont ai 7 i.ght i i t e S 5 of
theranravingigﬁgéa%:ﬁés?sf $%§%£§%§§;§4%§¥fé#xég%%éﬁh § 1RechE Hgﬁgg
of visible ray.
Figure 10 is a perspective view and partial cross section

of a headlight where the reflecting layer according to the

present invention is formed.

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

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

[Best Mode for Carrying Out the Invention]

Hereinafter, the present invention is described in more
detail based on the following examples. But, these examples

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

[Example]

[Example 1]



28 coating fluid was coated on the alum num plate obtained in Exanple 1
using the spray gun. After heat treatnment in the infrared ray oven for 10
mnutes, a reflecting layer with high reflectance was obtained. Table 1
shows properties on the 5 adhesive f yce between this reflecting | ayer and
the primary layer and their reflectahice. [Exanple 5] The conposition for
silver coating fluid prepared in 10 Exanple 4 was coated on the al um num
pl ate obtained in Exanple 2 using the spray gun. After heat treatnment in

the infrar edTﬁ@nych_S‘w{rgi Hék dBileSverd Hahll gati RatbayenswheD highr
refl ectance was obtained. Table 1 shows properties on the adhesive force

bet ween, f ji ﬁn{%ﬁ%}) i Ao dayess@nd §heepsbeay sthkayelyaseet heaving
refl ectance. anpl e 6] The™ conposition for silver coating fluid

prepareg, i g?ﬁgéa\m& 4Hnesp Coaf PN iy Al WY RvFaBhat eeobh ai g6l d ng Exanpl e

20 3 using spray gun. After heat treatnent in the infrared ray oven for

10 1M NULESqo 2y d SIJAG! Il A%er miiht BobLokod od alcbeaoan epbaj ngel o Tabl e 1

shows proper esive force between this reflecting | ayer and

L 1 L% | BB PR iyl elanea pefddahl e Bl Fraupr Cues of i ver
leveling agent; 8.0 g of Amidewax (by Lubrizol) as an adhesion
promoter; 10.0 g of TUVIN405 (by Ciba Specialty) as a
ultraviolet stabilizer; 200.0 g of titanium dioxide as a
(white) colorant. After extrusion, they were powdered into

10 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.

15 [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
20 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

95 the Corona electrostatic spray gun and treated at 150 °C for 30



Exanpl e Adhesive force anong | ayers reflectance (Rt) Exanple 4 7
Exanple 5 A g (R) ™ 0973

27

minutes and cured. Thus, a primary layer with great smoothness

was obtained.

[Example 3]
5 On the primary layer prepared in Example 2, KR255
(silicone curable resin, made by Shin-Etsu Chemical Co., Ltd.)

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

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

10 [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.
15 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-
20 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

25 of thermogravimetric analysis. The composition for silver



96.8 Exanple 6 0 96.7 (1) Adhesive force test anong | ayers: using a
cutter 5 knife, the reflecting layer is graduated vertically and
horizontally in 11 points respectively at 2mmintervals to | eave 100 marks
on. A cellophane tape (brand nane: 3 product nane: Scotch) is adhered to
the silver specular reflecting |ayer~and peel ed. Then, the transcription
state of silver film10 onto adhesive layer is tested. O : no silver film
is transcribed onto the adhesive |ayer of the tape A : sone part of silver

filmis branssriepgdgonke thsudhesh venkavamhuhhglare anchisrmaraied from
mechani sm 15 X : nost part of silver filmis transcribed onto the adhesive

layer of,Lthgd ape fdsS R aksehyf r gihMakeBkSHeat treatment in the

infrared ray oven for 10 minutes, a reflecting layer with high
reflectance was obtained. Table 1 shows properties on the
5 adhesive force between this reflecting layer and the primary

layer and their reflectance.

[Example 5]
The composition for silver coating fluid prepared in
10 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

15 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
20 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.

25



30 Lum nous reflectance is neasured using standard illumnant to get the
average. (After neasuring the chromaticity coordinate of X, Y, and Z, it is
defined as Y anong them ASTME 1651-94) 5 [ Exanple 7] On the

al um num pl ate where high reflecting_silver specular layer is forned in
Exanpl e 4, Spitight500 Plus (nmade byﬁéanhma Paint), finish coating fluid
containing acryl silicone type resin is coated using the spray gun. After
heat 10 treatnent in the oven at 150 C for 1 hour, it forned a transparent
finish ﬁg@ i.ng hayer and then a reflecting | ayer was obtained. Table 2
shows t %E%Sp& ties of the reflecting | ayer prepared by such nethod.

15[ Exanpl e 8], . ] %kégﬂ e i Bxafdogeki ng sil ver
speculgr %ﬁ%ﬁl%%sqFo%E%gQ?n a&%#gh%&%%Rpggg%fﬁéhi?j by Toray Dow Cor ni ng
Silicorle Co., Ltd.), éénisqfcg%}ing fluid containing silicone type resinis
coat ed |usi ng thf spr By VS F A e heat . Lreatnggy |in the oven at 150 C
for 1 Hour EXPPP+Brned a transparent ¥ Hish coating llayer and then a
reflectling | ayer was o%W%R?é;#%efgble 2 shows the pragperties of the

refl ectfrmg—Tayer prepar ed by such y. 31 33.8 g (111.7 mmol ) of

2- et hyl|heXyemadfohi umn 2- et hPl carbamate arfd *30.4 g (146 mol) of

i sobut yWarrenrtumt+soputytcarbomate were dissolved 11 16.0 g of i sopropanol
within|a 5@mpekeSshl bnk fl adak equi pped wi t3%-8n agitdtor. Then, 5 20.0 ¢
(86. 2 npol)—of —sitvef—oexi-de—was—ad omtenperature. It was
observed tHhamptiBescolor of phe reacted solad.i7on was |gradual |y changing from
black slurry to transparent whil i r ogr essi ng as a conpl ex
was bei ng obtained. Two hours later, it was changed to the 10 conpletely
colorless and transparent solution. In this solution, 2.5 g of

2- hydr oxy- 2- mat hyl @naniRpy tapdae veas agilath asagess abidsiagr anduagerat ed.
Then it was filtered through the 0.45 pm nenbrane filter. Thus, a

conp Sikk??efort$é|VfEfféE§ﬂn@9 filbyed Wag oftadwetkd Whiertticanlgi nand0. 56
wei ght percent o

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.



15 silver according to the result of thernogravinetric analysis.
conposition for silver coating fluid was coated on PET film where acryl

primary coating is treated, using Gavure printing and baked at 150 C for

m nut e.

Transparent finish 20 coating, conpo@%d of water dispersed pol yurethane
. was applied to the reflecting layer, which was dried at 60 C for
m nutes. On the other side of coating, TKS-500 (adhesive, made by Vi xxol

resin,

Then a reflecting layer with _high reflectance was obt ai ned.

The

2

C\\g‘? Oﬁ?ﬁvﬁ%@ﬁu%d g‘fA%fﬁg%ﬁé@% 1! id&s%ehhﬁfébﬁ%eaﬂaaf@_t €11@mimx red | ector

roperties o

Exam! e%%&?br%” %&%ﬁé#ee.sgfﬂtére ShedALDGY tiRS|HhARGRid¥ERPEbbidinate

refl ect

5

10

15

20

25

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

[Example 7]

on the aluminum plate where high reflecting silver
specular layer is formed in Example 4, Spitight500 Plus (made
by Samhwa Paint), finish coating fluid containing acryl
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 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 ueing 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]

e reflecting | ayer prepared in

1



000 97.1 Exanple 8 A0 0 96.8 Exanple 9 0 0 0 97.3

10

15

20

25

31

33.8 g (111.7 mmol) of 2-ethylhexyl ammonium 2-ethyl
carbamate and 30.4 g (146 mmol) of isobutylammonium
isobutylcarbonate were dissolved in 16.0 g of isopropanol
within a 500 mf Schlenk flask equipped with an agitator. Then,
20.0 g (86.2 mmol) of silver oxide was added to react at room
temperature. 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-z—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.



(1) salt spray test: salt water (pH 6.5 - 7.2) is 5 sprayed onto the
reflecting layer at 15 - 35 C for two hours and left for 20-22 hours. The
sanme cycle is repeated three times for testing. 0 : no change in the
reflecting | ayer A : sone change én the reflecting layer 10 x : big
change in the reflecting | ayer (2) weather resistance test: UV of
300Wat 80 Cis observed for 50 hours to determ ne any change in the
reflecting layer 15 0 : no change in the reflecting |ayer A : sone change
in the rgfl cti?g | ayer x : big change in the reflecting |layer 33

(3) durahbi est: the reflecting layer is kept in the tenperature and
hum di t¥ S;S‘éir e e §Re00- 1 O Nupiel bepRledOh hotinp1ise deterri ne any
change. 5°P“ho Chang ecting layer me change in the
reflectfing layer salt spray weather

Example durability [reflectance(%)

test resistance

Example 7 9] 0 0) 97.1

Example 8 A (0] ¢) 96.8

Example 9 0O 0] 0 97.3

(1) salt spray test: salt water (pH: 6.5 ~ 7.2) is

5 sprayed onto the reflecting layer at 15 ~ 35 °C for two hours
and left for 20~22 hours. The 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



X : big change in the reflecting |ayer (4) reflectance: the
reflecting layer is cut into squares 5 cmin width and | ength respectively
to make three sanples. Lumnous refleéfance i s neasured using standard
illumnant to get the average. (After neasuring the chromaticity coordinate
of X, Y, and Z, it is defined as Y anong them ASTME 1651-94) [Industri al
Appl i cability] As descri bed above, the present invention can provide
silver coating conpositions and its preparation nmethod of reflecting |ayers
usi ng the safi@) @ht@hibéhth@éﬁeeqh%ﬁﬁ@%#@%%&¢%glﬁé9éré%ﬁ%@ﬁtf%ﬁng%%
primary coating |ayers that pronote illum nance and adhesive force of

subst r abapsueit vae pirasthenidet@anthamberabt &0c.°C and t30en Hwonhdhgy for

hi gh-refl ecting layers by coating silver coating fluid including silver
conpl exe® Wolilrsditst idedte rStimectatyesshdraid owed by transparent-coating to
protect the silver specul ar surface. Al so, the present invention can

prOVid%)SiH%?Qj%ﬂﬁ%iﬂﬂuaﬁﬂ90§éfi& 1 39d1 pyeparati on methods of reflecting
g m

| ayers = 34 usin e ich can be nass nmanufactured with no risk of air

pol lution or water contam.nnation e, Jow defective proportions and
i nexpefsi-vé P Q%1%§E§§? Lﬁ?f%?% e ganufacturing process. 35

[ CLAIMS] [CO.aim 1] Conpositions_ for formng reflecting |ayer containing
si | ver Xconpiex&hags & & bis MeF By e ﬁealgee%cti on between at | east

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

Also, the present invention can provide silver coating

compositions and preparation methods of reflecting layers



5 one silver conmpound of Forrmula 1 and one or nore than two amoni um
carbamat e or ammoni um car bonat e based conpounds selected fromFornmula 2 to
4. [Formula 1] AgnX 10[ Fornmul a 2] 9(r) RRL. nee , 3 NCONH7R4 R2' R5

[ Formula 3) 0e9c, (r) ,RA R2 -,HNOCO\I§|4-R5 R3R6 [Fornula 4] RI. el s9
R2- HNOCOH Ri 3 15

using them, which can be mass manufactured with no risk of air
pollution or water contamination and have low defective

proportions and inexpensive production costs due to simple

manufacturing process.



[In the fornula above, X is a substituted group selected fromthe group
consi sting of oxygen, sulfur, halogen, cyano, cyanate, carbonate, nitrate,
nitrite, sul fate, phosphate,thiocyanate,chlorate, 36 perchlorate,
tetrafluoro borate, acetyl acetonate, ﬁarboxylate and their derivatives, n
is an integer of 1--4, RlL to R6 are fUbsti t ut ed groups i ndependently
sel ected fromthe group consisting of hydrogen, C-C30 of aliphatic or
cycloali phatic al kyl group or aryl or aral kyl group, alkyl and aryl group
substituf stgh functi onal group, heterocyclic conpound, polymnmer conpound
and theirdéerivatives, and RL to R6 are not all hydrogen.] [Claim?2] The
conpositg @gﬂjq formng reflecting layer of claiml1l, wherein said silver
conpl exe ave the structure of Formula 5. [Fornmula 5] Ag[Alm|[A is one of
COMPOUNASubds FOIIRH Asér [ Gotmifgd SBFRAGSRG Mk lebntaldddy Msdlvdhe
conpositrons for tormng refleCting |ayer of claim1, wherein said silver
COMPOUNGoh31 808 OfndD! -4 NBBLARed! BY UERe S BEL LG | BOBULSIE 4E OUBagONS] SII NG
xrde, silv

of silver er thiocyanate,” silver cyanide, silver cyanate, silver

carbpnate, Sihyer MidfalGa Sd VEsrMiid i 1C.ard 468 sul fire, oidwetwo
phos hates Sirver perfhlorate, S|fyer tetrafluoro borate, silver
acetylagg&gﬂg&g, SilVElaracelal egmabhyfh | 88tBdkacsS| IBed  compounds
selected from Formula 2 to 4.
[Formula 1]
Ag,X
10 [Formula 2]
R4 E%D@ J23

"NCONH-R,
R RS

[Formula 3]

Ry eoee R4
R,~HNOCONH—Rs
Rs3 Re

[Formula 4]

Ri 6%
R,—HNOCOH

Ra
15
[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,



37 oxal ate and their derivatives. [Claim4] The conpositions for formng
reflecting layer of claiml1l, 5 wherein RL to R6 are independently sel ected
fromthe group consisting of hydrogens6methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, anyl, hexyl, ethylhexyl, heptyl, octyl, isooctyl, nonyl,
decyl, dodecyl, hexadecyl, octadecyl,

docodecyl, cycl opropyl, cycl opentyl, cycl ohexyl,allyl, 10 hydroxy, nethoxy,
hydr oxyet hyl , met hoxyet hyl , met hoxypropyl, cyanoethyl, ethoxy, buthoxy,
hexy| oRgrcir@tfet hbRYER AYROr Aretiddfed hoRFELHIRFELIRPR L ChexaREPPYY £ABE N ne,
nmor phol i ne, piperidine, piperazine, ethylenediam ne, propyl enedi am ne,
hexanethyl ettesi andaeivhtieebyl eneds aeinneintpygeol ofi MiddzolR: I R are

pyri di ne, car boxynet hyl , tri met hoxysi |yl propyl, triethoxysilylpropyl, phenyl,

met hoxgperdltutesanapheuyysd , pheapxydeholyl , seéezyled pdinad | yilsen ngroup
pol yet hyl enei m ne and their derivatives, and RL to R6 are not all hydrogen.

20[ d aidynli stheicospositiregenf orcif-er3v ngrr afilipetichie layecyoliogsl appadic
wherein said amoni um car bamat e or ammoni um car bonat e based conpounds are

one or QL LQ@@ {}W%xm' é%gie el geted Aram i, 9% 1C0R8kSEHMA Ofroup
et hyl amoni u et hyl car ba te, 25 isopfopylamoni um
ISOprO%%%% R é&irhf%ﬁylﬁﬂHBthﬁgﬂ' g%%up, heterocyclic compound,

polymer compound and their derivatives, and R; to Rg are not

all hydrogen.]

[cilaim 2]

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

Ag[A]ln

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

0.5~1.5.]

[Claim 3]

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

silver acetylacetonate, silver acetate, silver lactate, silver



but yl car bamat e, i sobut yl ammoni um sobut yl car bamat e, t -

but yl ammoni unt - but yl car bamat e, 2- et hyl hexyl anmoni un2- et hyl hexyl car bamat e,
oct adecyl anmoni um oct adecyl car banat e, 2-
nethoxyethylannnniunQ-nethOxyethyICﬁg?anate,Z- 5

cyanoet hyl ammoni un®- cyanoet hyl car banat e, di but yl ammoni um di but yl car banat e,
di oct adecyl ammoni um di oct adecyl car bamat e,
met hyl decyl ammoni umret hyl decyl car banat e,

hexanet byl enei nineanmp yeperaenidy) enei mi necar banat e,
nmor phol 1 ni unmor phol | necar bamat e, pyri di ni um 10 et hyl hexyl car bamat e,

tri et hyl enedi am ni um i sopropyl bi car bamat e, benzyl anmoni um benzyl car banmat e,
triethoxysilyl propyl anmoni um tri et hoxysilyl propyl carbanat e, ethyl amoni um

ethylcarﬁgﬁg%p4] i sopropyl amoni um bi car bonat e, 15 isobutyl ammoni um
but yl car orate, et hyl hexyl anmoni um

The compositions for forming reflecting Ilayer of claim 1,
5 wherein R; to Rg are independently selected from the group
consisting of hydrogen, methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, amyl, hexyl, ethylhexyl, heptyl, octyl,
isooctyl, nonyl, decyl, dodecyl, hexadecyl, octadecyl,
docodecyl, cyclopropyl, cyclopentyl, cyclohexyl, allyl,
10 hydroxy, methoxy, hydroxyethyl, methoxyethyl, methoxypropyl,
cyanoethyl, ethoxy, buthoxy, hexyloxy, methoxyethoxyethyl,
methoxyethoxyethoxyethyl, hexamethyleneimine, morpholine,
piperidine, piperazine, ethylenediamine, propylenediamine,
hexamethylenediamine, triethylenediamine, pyrrol, imidazol,
15 pyridine, carboxymethyl, trimethoxysilylpropyl,
triethoxysilylpropyl, phenyl, methoxyphenyl, cyanophenyl,
phenoxy, tolyl, benzyl, polyallylamine, polyethyleneimine and

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

20 [ciaim 5]

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

25 isopropylammonium isopropylcarbamate, n-butylammonium n-



i sopropyl carbonat e, i sopropyl anmoni um n- but yl ammoni urm- but yl car bonat e

i sobutyl carbonat e, t - but yl ammoni unt - t - but yl ammoni unbi car bonat e, 2-

2- et hyl hexyl carbonate, 2-ethyl hexyl anmoni um bi car bonat e,

2- met hoxyet hyl atmoni um 2- met hoxyet hyl car bonat e, 2-net hoxyet hyl ammoni um

bi car bonat e, 2-cyanoethy|annnniun12-3§0

cyanoet hyl car bonat e, 2- cyanoet hyl ammoni unbi car bonat e, oct adecyl ammoni um

gpggsegylc?rbonate, digytylannoniun1dibuty|carbonate, di oct adecyl anmoni um
i adec , di og Lam bi ¢ I i
ot hy | BRSBTS hexata e L e o oo S e, decytammont um

hexanet ?ﬁ%ﬁggi o egar b 0@%%%‘1?&%%598 anmoi_hy3Bexylammonium 2-

nor phol roonate, benz ni umbenzyl car bonat e,

triethoxysi|yLRroRYhAMIRAI U J AR YRhbNL B ORYkaaEEPIE Boanate,  2-

methoxyethylammonium 2-methoxyethylcarbamate, 2-
5 cyanoethylammonium 2-cyanoethylcarbamate, dibutylammonium
dibutylcarbamate, dioctadecylammonium dioctadecylcarbamate,
methyldecylammonium methyldecylcarbamate,
hexamethyleneimineammonium hexamethyleneiminecarbamate,
morpholinium morpholinecarbamate, pyridinium

10 ethylhexylcarbamate, triethylenediaminium isopropylbicarbamate,

benzylammonium benzylcarbamate, triethoxysilylpropylammonium
triethoxysilylpropylcarbamate, ethylammonium ethylcarbonate,
isopropylammonium isopropylcarbonate, isopropylammonium
bicarbonate, n-butylammonium n-butylcarbonate,
15 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-

20 cyanoethylcarbonate, 2~-cyanoethylammonium bicarbonate,
octadecylammonium octadecylcarbonate, dibutylammonium
dibutylcarbonate, dioctadecylammonium dioctadecylcarbonate,
dioctadecylammonium bicarbonate, methyldecylammonium
methyldecylcarbonate, hexamethyleneimineammonium

25 hexamethyleneiminecarbonate, morpholineammonium



pyri di ni unbi carbonat e, tri et hyl enedi am ni um i sopropyl

triethyl enedi am ni um bi carbonate and their 5 dgri \F/);t ics(rag?n?taeéi m 6] The
conpositions for formng reflecting layer of claimil, wherein said
conposi tions nore conprise a single m xed 10 material of solvents
stabilizers, leveling agents and fi I%assi stants. [claim7] The ’
conpositions for formng reflecting |layer of claim6, 15 wherein said
solvents are one or nore than two mixture selected fromthe group

consi sting .of; mat ety gkeghol, gl i [
m 13 bo hol , gl ¥eRky1Am@rEl@ et helbenkgtleaepondtephat i c
hydr ocarbon, ar omat 1 ¢ hydr ocar bon an%l hal ogen substi t ut gd hyd?ocae‘?'gonI

sol vent 20&%@%&%8%?@9&%&%& ons &4 efR6XY Ly IRfdcpecagbbayes, of claim

rie
6, vvherféln sai are one or nore than two m xture selected fromthe

group consi sting of water, et hanol , . )
Ethy|en8§¥V%%:?gblycerine,ngheﬁegég?éte, o5 tridtIficppanah;nbuh anol

b“ty'aC$é§£§6§§’JQEB%BQESEaE%iQLﬁ&i@%éﬁi&ﬂLnium bicarbonate and their

5 derivatives.

[claim 6]

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

assistants.

[ciaim 7]

The compositions for forming reflecting layer of claim 6,
15 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.

20 [ciaim 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,

25 butyl acetate, carbitol acetate, diethyl ether,



40 tetrahydrofuran, dioxane, nethyl ethyl ketone, acetone, h

benzene, toluene, chloroform nethyl eneychl ori de: car bont ét r:)éﬁlng}i ggpg?ne,
m xed sol vents of the above. 5[ C aim9] The conpositions for formng
reflecting | ayer of claim®6, wherein gai d stabilizers are at |east one

sel ected fromthe group consisting ofY ani ne conpounds, Fornula 2, Fornula
3, Formula 4 or mxture of at |east one of them phosphorus 10 cbrrpounds
and sul fur conpounds. [C aim 10] The conpositions for form ng reflecting

| ayer ogﬁ%s' #Be"%fuwg' eg@o§ghg, PROSRIDT dishEI0 RIS alcetsrkechexlafhe om t he

15 conp presented as Fornula 6 or Fornula 7. [Fornmula 63 R3P

[ Formul a_7 p | N '
gr oup Oﬁe%%a}rgé;g ) ‘;buer;r;gégeg__ 26& [%é),ramh%ﬁ%@QBQm, R hexhyaadnes ehkpkide, aryl

carbontetrachloride or mixed solvents of the above.

5 [claim 9]

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

10 compounds and sulfur compounds .

[claim 10]

The compositions for forming reflecting layer of claim 9,

wherein said phosphorus compounds are selected from the
15 compounds represented as Formula 6 or Formula 7.

[Formula 6]

R3P

[Formula 7]

(RO); P
20 [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,

95 wherein said sulfur compounds are selected from the group



The conpositions for formng reflecting layer of claim9, 25 wherein said
sul fur conpounds are selected fromthe group 41 consisting of butan thiol,
n- hexanet hiol, diethyl sulfide or tetrahydrothi ophene. [Caim12] The
conpositions for formng reflecting |ayer of claim®6, wherein said film
assistants are nore than one sel ected fron1the roup consisting of organic
acid, &geEHist g doAmtiaim L elor Tohga Q%erretiaﬁt@ah SYldiden 23]
Preparation nmethod of reflecting Iayers conpr|5|ng the steps of: (i)

f or mi ndred yativebroticicattiane | ayer, which i nproves the adhesion force of
silver specular coating layers, by coating a primary paint on the surface
of substrate, and (ii) formng a high-reflecting specular surface on the
primary coating | ayer using the conpositions for form ng reflecting |ayer
of any ¢ne,9f, ¢bgins 1 to 9. [Caim 14] The preparation nethod of
reflecting |ayers of claim13, wherein said nethod nore conprises the step

of 1 (iippe fOLHLRG 2 ibhanspakentothnhgh £OALLN0iRGt efa i d ot eR1(liiy §Or m ng
the reflecting layer. 42 The preparation nmethod of reflecting | ayers of

cl ai m %a% ‘Ml‘?{ e§§1<§a'qulR\r IR Y PAUOL GREPTIGHES AnlReLHRSEldI NG LESER AT @

photocur et e

the group consisting of organic acid, organic acid ammonium

salt or organic acid metal salt.

[claim 13]

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

of claims 1 to 9.

[claim 14]

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

reflecting layer.

[claim 15]



5[ Cl ai m 16] The preparation nethod of reflecting | ayer i

wherein said thernosetting resin is nmel am ne, pgl yeg'?e?, O];pgi(sl mai?i/l

acryl mel amine, hybrid of polyester and epoxy or silicone typea resin, 10
[Aaim17] The preparation nmethod of reflecting layers of claim 15 -
wherein said photocurable resin is aéﬂr:yl ic oligonmer, nono-functi onél or

mul ti-functional acrylic monomer and vinyl ether 15 nononmer. [C aim 18] The
preparation nmethod of reflecting |ayers of claim13, wherein said primry

pai nt corprises pol yuret a agky! L&s Péidlyy mebyeps| Yot nydladhl
ni troceﬁq%l (?sréa,pap% yvi nyl al cohol or poly bt%/yr alyfaﬂ[ayda% nmydlg] T(r)llejde’

br epar al) on. et potl ol [ELL PG |aNEasE ol drerkdselbingeresin sard

coating S spray coating, dip

a photocurable resin.

5 [claim 16]

The preparation method of reflecting 1layers of claim 15,
wherein said thermosetting resin is melamine, polyester, epoxy,
acryl, acryl melamine, hybrid of polyester and epoxy Or
silicone typed resin.

10

[claim 17]

The preparation method of reflecting 1layers of claim 15,
wherein said photocurable resin is acrylic oligomer, moOno-

functional or multi-functional acrylic monomer and vinyl ether

15 monomer.

[cilaim 18]

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

or poly butyral.

[claim 19]

The preparation method of reflecting layers of claim 13,

55 wherein said coating method is prushing, spray coating, dip



43 coating, roll coating, spin coating, inkjet printing, offset printing,
screen printing, pad printing, Gavure printing, Flexo printing or Ri so
printing. 5[C aim20] The preparation nethod of reflecting |layers of claim
14, wherein the transparent coating %)I ution for formng said transparent
finish coating conprises a reductant. 10[Cl aim 21] The preparation nethod
of reflecting layers of claim20, wherein said reductant is selected from
the group consisting of hydrazine, acetichydrazide, sodium potassium

bor OhydE%DQEiné,ri 08t UBbgt i hg! € spafAi RVatIAPPURAKS et eptradtingm pethyt 15
di et hanol am ne and di net hyl am ne borane, netal salt selected fromferric

chloridg,.g Si GcaRdnl 9P stdAt epaly dsegaiing)y depgenré ogirdaringf bon
nonoxi dg,rmngrg%yde comr)loué:f(;l sel eggt eg from f ormal dehyde and acet eal dehyde,

gl ucosegn,as6505 P - B br RabbCyligefed d, tannic acid, pyrogallol and
hydr ounnone%ZO [%@ai m 22] T%e prgg)%r ation nethod of reflecting |ayers of
claim 13, wherein said nethod nore conprises the step of: formng a

pre-coat |ayer by coating and drying a priner between step (i) and 25step
(II)S [claim 20]

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

transparent finish coating comprises a reductant.

10 [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

15 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.

20

[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 (1) and

25 step (ii).



44 [C aim 23] The preparation nethod of reflecting |ayers of claim22,
wherein said prinmer is selected fromthe group consisting of 5 alkyd resin,
pol yester resin, silicone resin, polyurethane resin, epoxy resin, phenol
resin, polyamde resin, nmelamne resin, acryl resin, unsaturated pol yester
resin and pol yvinyl butyral resin. 16fClain124] The preparation method of
reflecting layers of claim 14, wherein said nethod nore conprises the step
of: form ng a post-coat |ayer by doing said transparent coating between
step (ii) and step (iii). 15 [ aim 25] The preparation nmethod of
reflecting layers of claim 24, wherein said transparent coating solution is

pol ymer i.n %%Iected fromwater dispersed pol yurethane resin, silicone 20
resin angggﬁwyl )esin, or netal conpound sel ected from silane coupling

S?ﬁQL - ;1;00&&591%%‘1% N AESHt ot | L-aRH NEE SRYPINErB0e8E andiifet ab,
wherein said primer is selected from the group consisting of

5 alkyd resin, polyester resin, gsilicone resin, polyurethane
resin, epoxy resin, phenol resin, polyamide resin, melamine

resin, acryl resin, unsaturated polyester resin and polyvinyl

butyral resin.

10 [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).

15

[ciaim 25]

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

agent and metal precursor.



