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

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

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

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

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

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

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

eav vant ageo In terns

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

roduction and platin
[Ba%kground Art] P g

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

process. As materials, silver, aluminum, copper, rhodium,
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20 costs too nuch, which could lead to air pollution
and waste water due to discharge of noxi ous substance.
On the other hand, Japanese Lai d- Qpen Pat ent
Publ i cati on No. PYUNG2002- 129259 di scl oses the
preparation nmethod of high reflecting |ayers by vacuum
evaporation using silver as its 25 main conponent.

After vacuum evaporation using high reflecting netals
plachehmdilg gideder Ingh Baven huah ( Aefleatakes. (Kn) spite of
rhodi um (Rh) on the surface of flexible substrate such
excadl@ET, reéleecinngrreyersiamn dechamktahroakgrials usually

| am nating on the support. However, there are a few
havdi $adveahengeslt bhabvatuynaed apoe adi dhiqelddsta ¥ ghrocessed
vacuum chanber and it may restrict the formand size
to elurtfheessbsteawéthndighké ldoatnagee hiegngssaphoreflectance.
uni form and the equi pnent costs a |ot, too.
ThefyDagel edspehepTechnilcdlisRduvghemjeous in Teewed vaf gucire, so
probl ens, the inventors have put enornous efforts and
thefrenakkyscagepupolénd themasenmetatemaionials dirdgely to
present invention provides silver coating conpositions
refandtitg Jawpa.ati on nmethod of reflecting |ayers using
t he same, which can produce high-reflecting |ayers
af t&panese ngipgrOpanyPabett nBul hivertsianhato . PYONGEE05-157296
i I'lum nance and adhesive force of substrate such as
displlaséscthe eprapayatisiralmetdtogl ofandhitkemefdenthgg layers by
hi gh-refl ecting | ayers by coating silver coating fluid
powideel udaningi hyirg doinEinedxes ddbkhddi $Tidwt. Shewet aresgimilar
foll owed by transparent-coating to protect the silver
methpdeultaratsufdacewhite refllsoritfe lpyesentby nveatimgn paints
provi des silver coating conpositions and preparation
increthads mwifgnesftlsecd £ ngetcajeis usdiinig témech whi chilze bexide,
mass manufactured with no risk of air pollution or
titeatien cdoikddenatmagmeaitmhasedeow adef eoarirgn dxide directly
proportions and inexpensive production costs due to
on SneEphk mHnRteact ubing treycebave some disadvantages of low

reflectance and poor weather resistance.

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

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

main component. After vacuum evaporation using high reflecting



[ Technical Solution] 5The present invention relates to
conpositions for formng refkecting | ayer having
organi c silver conpl exes and“net hod for preparing
reflecting layer using the same. Hereinafter, the
present invention is described in nore detail. The

metS?HD°§££i88§n§°TSIEQQ%”Q(A%L%ecéiSﬁ%ég ?{V§f$825%$%§%2 (N1),

to the present invention'c rise 3 i "

t.hat obt ained b he reactjon. petween the silver
rho%%ﬁ%oghg)(ﬁgrﬁﬂ%iﬁg%éﬁﬁﬁaﬂﬁn%#ﬁﬁ%@gﬁbﬁHﬁFéréFe such as PET,

ammoni um car bonat e based conpounds (Formula 2 to 4).
refiegriifa 1pYEESAQRRY FEEnUF&@9®] RiRPughy deémimating on  the

NCONt-R4 R5 [FOLMJ a 3] R cee9oe R4 R2- 72INOOONFt R5
support. However, there are a few disadvantages that vacuum

evaporation needs a high vacuum chamber and it may restrict
the form and size of the substrate and make coating thickness

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

[Disclosurel
[Technical Problem]

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

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

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

pollution or water contamination and have low defective
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R3BRe 5 Rl es? R2 - NOCOH R3 [In the formula above, X
is a substituted group selected fromthe group
consi sting of oxygen, sulfur, hal ogen, cyano, cyanate,
carbonate, nitrate, 5 nitrjte, sulfate, phosphate,
t hi ocyanate, chlorate, perchlorate, tetrafluoro
borate, acetyl acetonate, carboxylate and their
derivatives, n is an integer of 1-4, RlL to R6 are
profubsibisit @ghdgr Ongpspdmdarengesdhyt &l eebedsf rauwe t be ldimple
group consi sting of hydrogen, O -C30 of aliphatic or
manGy&t0atidhadrideedlskyl group or aryl or aral kyl group,
al kyl and aryl group substituted with functiona
group, heterocyclic conmpound, polyner conpound and
their derivatives.] In the fornmula 1 above, n is an
[Td 898 @boi1hridn)}X is a 15 substituted group sel ected
fromthe group consisting of oxygen, sulfur, hal ogen,
CYaiH pitaRakeinGahboodt foldidd ale cdipokiit@ons SEbF At Srming
phosphat e, thiocyanate, chlorate, perchlorate,

refi 8LEBhG qugegprﬂ@nfgacgigémt gnalér CAMPA%YEA! &ndNdnethod
their derivatives, for exanple, silver oxide, silver

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

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

bor@iee, cShpdefiie iRt ViRCetORRy SLEVEEL BEPt BdPer according
to the present invention comprise the silver complexes that
are obtained by the reaction between the silver compound
(Formula 1) and ammonium carbamate or ammonium carbonate based
compounds (Formula 2 to 4).
[Formula 1]
AgpX
[Formula 2]
R, foe Rs

"NCONH-R,
R R5

[Formula 3]

{[Formula 4]
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6 silver lactate, silver oxalate and their
derivatives, but it is not specially defined to the
conmpounds above. And, 122, R2, 122, R4, R5 and R6 can
be i ndependently selected fyomthe group consisting of
hydrogen, nethyl, ethyl, 5 propyl, isopropyl, butyl,
i sobutyl, anyl, hexyl, ethylhexyl, heptyl, octyl,
i sooctyl, nonyl, decyl, dodecyl, hexadecyl, octadecyl,
doco%scyl, cycl opropyl, cyclopentyl, cycl ohexyl,
Ral bWy hydroxy, nethoxy, hydroxyethyl, methoxyethyl,
R, -AENOROH opyl , cyanoet hyl, 10 net hoxyet hoxyet hyl
Fgfxanethyleneinine, et hyl enedi am ne,
ri et hyl enedi am ne, pyrrol, trinethoxysilylpropyl,
et hoxy, but hoxy, hexyl oxy, methoxyet hoxyet hoxyet hyl,
[InPERET ¢ ShRB.aPlaPekAazi ne, im dazol, pyridine,
car boxynet hyl , triethoxysilyl propyl, phenyl, 15

x iFehhex¥pbenylea hanPReNYcteBNeRENY thé Ob¥bup bedyistaint of
their derivatives, and polymer conpounds such as

oxngﬁ}’a%h)tkéEﬂ', n@xa@bg@ﬁ!, yethwceneiyime 3ndedARidate, nitrate,
erivatives, but it is not specially defined to the

nitfopPoUNds; Ak, As LRBspRAEL et e canpeyadstef Or  chlorate,
exanpl e, they are one or nore than two m xture

perchlorate, tetrafluoro borate, acetylacetonate, carboxylate

and their derivatives,

n is an integer of 1—~4,

R; to Rg are substituted groups independently selected from the

group consisting of hydrogen, Cl-C30 of aliphatic orx

cycloaliphatic alkyl group or aryl or aralkyl group, alkyl and

aryl group substituted with functional group, heterocyclic

compound, polymer compound and their derivatives.]

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

silver sulfate, silver phosphate, silver perchlorate, silver

tetrafluoro borate, silver acetylacetonate, silver acetate,
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20 selected fromthe group consisting of anmoni um
car bamat e, ammoni um car bonat e, anmoni um

bi car bonat e, et hyl anmoni um 7

oct adecyl car banmat e, 2- net hoxyet hylanmoni unR-

nmet hoxyet hyl car bamat e, 2- cyd%oethylannoniunﬁ-
cyanoet hyl car bamat e, di but yl ammoni undi but yl car bamat e,
di oct adecyl ammoni um di oct adecyl car bamat e,

si1g8£hXBQﬁ&¥éa"H99b8F1@xHE£E¥'QEQYHﬁéhQamﬁhﬁwatlves, but it

ehel m neanmoni um

is ngéa%%%mall I40F08GAr bang ’éé cORSANRd Rige

I 'nec banate pyr i |n|un1ethylhexylcarbanate

trle%pyl ned@am
and. R¢ can be independentl
|soprdpy blcananate B%nz&ﬁannonluﬁbenzylcarbanat% Y

SelﬁfteahgxéPhy%én%Dnluﬁ%?ﬁ%lcar %kh9§%§b§¥hprﬂ9yﬁ§ﬁrb@@ﬁyl

onate I Sopr opy anmoni um

proisa?;’{ﬁp GBE0RNaL G 200" AP AGTDN! U] CRORRR CcBnylhexy,

carbona i $obut’yl'anmoni um

hep%s?but %fbonate %g?ut%h%gg?nlﬁgg Qutxkﬁﬂkﬁgnatﬁekadecyl

yIa fi 'unBiocar bonAat e hthe [ ammon
octadecyl, docodecyl, cyclopropyl, cyclopentyl, cyclohexyl,

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

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

ethylhexylammonium 2-ethylhexylcarbamate, octadecylammonium



10

15

20

25

15 et hyl hexyl car bonat e, 2- et hylhexylammoni um

bi car bonat e, 2-

nmet hoxyet hyl anmoni un2- net hoxyet hyl car bonat e, 2-
nethoxyethylannoniun1bicarb?nate,z-cyanoethylannonium
cyanoet hyl car bonat e, 2- cyanoet hyl ammoni unbi car bonat e
octadecylannnniunnctadecylcarbonate,dibutylannnniun;zo

OCt%%%%%i%%@%%%g%%ghgig?tadeQY%é{“g§yégﬂylammonium 2
metgégﬁégﬁgﬁ I nnonlunblcarbongg% ggxhgfgakggngpium 5

MR i ?teiJ hex?neth enei ni necar bonat e,
i necar bonat e, be [ .
CYaﬁ?FEHYﬁ??ﬁHﬁ??iﬁbonatef¥ﬁ¥§$hflgﬁégpgﬁiniugﬁbutylcarbamate'
_ 1 sopropyl carbonate,, trieth i and ni ' \
a1ogngBERE VGt 1t PSSt BRI ! RR DR AT hay 28§ Ep Ehfinon un

_ oesn

mtt@ﬁ(ﬁﬁsﬁﬁniél‘%*?h‘?ﬁﬁytmt bonat o bAERI AaHASRdS Rgmoniun

e M L L ) o Db L P e ]

pyrﬁﬁ%gg\t Zm*’;Z%E e e T S

S aoRHRBH B EEPBBRGE 6 based CoNABUNGE RN be Qbiansa PAmace:
0.5 nole_of water is added per _on

eI R et s S A A

if nmore than one nol e of i
hylcaV\J% fates

ethylammonium et onate, isopropylammonium
isopropylcarbonate, isopropylammonium bicarbonate, n-
butylammonium n-butylcarbonate, iscbutylammonium
isobutylcarbonate, t-butylammonium t-butylcarbonate, t-
butylammonium bicarbonate, 2-ethylhexylammonium 2~
ethylhexylcarbonate, 2—ethylhexy1ammonium bicarbonate, 2~
methoxyethylammonium 2-methoxyethylcarbonate, 2~
methoxyethylammonium bicarbonate, 2-cyanoethylammonium 2-
cyanoethylcarbonate, 2-cyanoethylammonium bicarbonate,
octadecylammonium octadecylcarbonate, dibutylammonium
dibutylcarbonate, dioctadecylammonium dioctadecylcarbonate,
dioctadecylammonium bicarbonate, methyldecylammonium
methyldecylcarbonate, | hexamethyleneimineammonium
hexamethyleneiminecarbonate, morpholineammonium
morpholinecarbonate, benzylammonium benzylcarbonate,

triethoxysilylpropylammonium triethoxysilylpropylcarbonate,
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15 added. In case they are made with or w thout any
specific solvent in the condition of pressure or
anbi ent pressure, the followings are to be used:
wat er, al cohols such as netjganol, ethanol, isopropano
and butanol, glycols such as ethyl eneglycol and
gl ycerine, acetates such as ethyl acetate, 20 butyl
acetate and carbitol acetate, ethers such as diethyl
pyréifiumt et r ahydr op u¢arb@nctedi oxane, ketmrieshglehedsaminium
met hyl ethyl ketone and acetone, hydrocarbons such as
i sob@¥pREcansohe anty i eyigiRnedianinoundbisachorst denzeneheir
and tol uene, hal ogen substituted solvents such as
derGhtheioégosrit, nethylene 25 chloride and
carbontetrachl oride, or mxed solvents of the 9
above. As for carbon dioxide, it can be used as
bubbl ed ones in the vapor phase or as solid dry ices.
It &N fiRaciotnert haasuper ¢ i tdssdn aondiddeddarting. Rave to
prepare anmmoni um car bamate Or ammoni um car bonat e
res@%&bﬁakhée%uhﬁabfaﬁﬁmwﬁﬁﬁhm RrakBampeesent ammoAY et karbonate
it is fine to use any nethods including the above
ba e Soripouhbie hindalc ke maaurateuetiig emeshodent Foal exbmple,
ot her words, it doesn't necessarily have to put
u. restrpgtéons N sal yept si4re@aigson benper at Wigscloses that
concentration, catalyst, etc. for preparation and its

ammélneill,ﬂ LAGhaRALE Shayed CeipRs Cdarbe v@npiraphuead from
y reacti on between anmoni um car banate or anmmoni um

prl‘ﬁ@.x?lo%ﬁltlﬁeba§€goﬁ@wU&\ﬁiﬁl@nd:e‘-i:*dl\é&iy c@iipeurds atFaeast one
I nstance, the preparation takes at | east one silver

of CRMRAHNA-GRp S anaFoEakben 1 cRkidk .| eAgho®N@n carbonate
ammoni um car bamat e or anmoni um car bonate 15

padifl | RPN a8 PN dutakaefula 2 .50mblanaest hateemkexdded
of thesSe, which react by thensel ves wi thout solvents

ped N dhe NhdTO9edk ConRlidd ON Aa Prawedfmdr Wiki@dhate based
pressure. In case

compounds can be obtained if more than one mole of water is

added. In case they are made with or without any specific
solvent in the condition of pressure or ambient pressure, the
followings are to be used: water, alcohols such as methanol,
ethanol, isopropanol and butanol, glycols such as
ethyleneglycol and glycerine, acetates such as ethyl acetate,
butyl acetate and carbitol acetate, ethers such as diethyl
ether, tetrahydrofuran and dioxane, ketones such as methyl
ethyl ketone and acetone, hydrocarbons such as hexane and
heptane, aromatic compounds such as benzene and toluene,
halogen substituted solvents such as chloroform, methylene

chloride and carbontetrachloride, or mixed solvents of the



10

15

20

25

solvents are used, the follow ngs can be used: water,
al cohol s such as net hanol, ethanol, isopropanol and
but anol, glycols 20 such as ethyl enegl ycol and
gl ycerine, acetates such asgethyl acetate, butyl
acetate and carbitol acetate, ethers such as diethyl
et her, tetrahydrofuran and di oxane, ketones such as
net hyl ethyl ketone and acetone, hydrocarbons such as
abokexane ard heplane,didxddeat i d tCarmo ed susid hsaashblisizeheones
and toluene, 25 and hal ogen substituted sol vents such
in aheC ey PYhAisenithydens1 i) afyt didede, It can react in the
carbontetrachl oride, or m xed sol vents of the above.

supE@cRiePasE SHhIEEiGONMI®RXeId hatepaire uf@dniumt berbamate or
present invention, besides the above nethods, it can

ammR i RN WHaatonted udyivRiteras hat nxedusedutinortind present
silver compound (Formula 1) and at |east one amne

inve@ReHNd i&nd st hehdTald Ngsd t afigamétibdd CAsDadin oxheleabove
Li ke above, it can react either with or w thout

one®Q! iaNthd NELREL Nnd € QBRNL COPElid e Ofs PL@SStHE@IOr In other
anbi ent pressure. However, it is fine to use any

wor®®t hode idoekd thenéidddamatyer hale stddichute téstrictions on
identical. In other words, it doesn't necessarily have

solv@nRYt RRSIHtieh ARMpRAasAk¥eNiconceRBeat Din | CORBABRY S £, etc.
concentration, catalyst, etc. for preparation and its

foﬁ/ip@e?arééIbﬁ B @ tyirdieg net hod of the silver
conpl exes

Organic silver complexes can be manufactured by reaction
between ammonium carbamate or ammonium carbonate lbased
compounds and silver compounds. For instance, the preparation
takes at least one silver compound as shown in Formula 1 and
at least one ammonium carbamate or ammonium carbonate
derivatives as shown in Formula 2 to 4 and the complex of
these, which react by themselves without solvents in the
nitrogen condition of pressure or ambient pressure. In case
solvents are used, the followings can be used: water, alcohols
such as methanol, ethanol, isopropanol and butanol, glycols
such as ethyleneglycol and glycerine, acetates such as ethyl
acetate, butyl acetate and carbitol acetate, ethers such as
diethyl ether, tetrahydrofuran and dioxane, ketones such as
methyl ethyl ketone and acetone, hydrocarbons such as hexane
and heptane, aromatic compounds such as benzene and toluene,

and halogen substituted solvents such as chloroform, methylene
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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 Fornula 5 below. [Formula 5] 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 nay
chlbptdddecatdsbritetaacilorids, sot vieittes] stlaenitszefsthe above.
| eveling agents, and film assistants, if necessary.
5As for stabilizers, for instance there are am ne
compounds such as primary ani ne, secondary am ne, and
t ertd ginepRifeNil1adroRionpleacbagnbe, apemosedinin the present
car bonat e, and anmoni um bi car bonat e based conpounds;
invehespehpr besCaEPOLRES a3kl as thadsphiite, cgphosphimbpyufacidured
phosphat e; sul fur conpounds 10 i ncluding thiol and
by PHdpadengTheymicansi sélwfidihese sompatndsnmsum X { Bwenwdfa 1)
nore than at |east one of them As the concrete am ne
andCAEPQRAEE, oher saxaeplcempbhiay ana seeschekifg ot heact with
group consisting of nethyl am ne, ethyl am ne,
carbopl ORYbx B8 Ne ikeopappYE, anite can- buéytt amither with or
i sobutyl am ne, isoanyl am ne, 15 n-hexyl am ne,
witZoathyddberadtamiae, tife heptybgafll neondi-tdehy | ofinipessure or
i sooctyl am ne, nonyl am ne, decyl am ne, dodecyl
ambARhRe prixagdecy lnowdvies, G aflecyinanmibe ustocotecyéthods if
am ne, cyclopropyl am ne, cyclopentyl am ne,
thel VGhRhendt editiane stabkbylranipe ideyidioxy . arhnecthammeords) it
hydr oxi de, nethoxy ami ne, 2- 20 ethanol am ne,
dodiBi RoXyetbydaaitine hadrehy 86 O Oplstatiteon?- on solvents,
hydr oxy- 2- met hyl propyl am ne, net hoxypropyl am ne,
red3eet YdmptBdt®ireSt NoXOncdAtIR t ibnhut heayalamstne, etc.  for
2- hexyl oxy am ne, net hoxyet hoxyethyl am ne,
prfRiRAeX¥at hadyethoxyetdy! am ne, _
i et hyl am ne, di propyl am ne, di et hanol am ne, 25
hexanet hyl enei m ne, nor phol i ne, pi peri di ne, pi per azi ne,
12

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

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

0.5~1.5.]

The silver «coating composition wused to form the

reflecting layer (2) with high reflectance and high gloss
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et hyl enedi am ne, propyl enedi am ne, hexamet hyl enedi am ne,

triethyl enedi am ne, 2, 2-(ethyl enedi oxy) bi set hyl am ne,

triethyl am ne, triethanol am ne, pyrrol, imdazol,

pyri di ne, am noacet al dehyde .di net hyl acetal,

3-am nopropyl tri nethoxy 5 silane,

3-am nopropyl triethoxy silane, aniline, anisidine,

am nobenzonitrile, benzyl am ne and their derivatives,
inc@de POLHEEE 1 EPEPOUBMS 18K CALESe POTNA! byheihdec@iiposition of

pol yet hyl enei m ne and their derivatives. As the
theCPREEEhE GBUBALNES. mhQr 1RYBAVE CadalPDR N EE bagBselvents,

ammoni um car bonat e, and anmoni um 10 bi car bonate based
stabQTRoURds angvaehggt ediddr®,t hea@d oupitANSiaddiRGadks, if

anmoni um car banat e; amoni um car bonate, anmmoni um
necRkgarbonat e, ethyl ammoni um et hyl carbanat e,

i sopropyl ammoni um i sopropyl car banat e, n- but yl anmoni um

Ibﬁ?%]t YJE%‘L;”WQ{:MM&J C¥bamigstaire there are amine

car bamat e, 2- et hylhexylanmmoni um oct adecyl ammoni um

Com%%hﬁgﬁcgheﬁrgénﬁ%fhar amine, secondary amine, and tertiary
- met hoxyet hylcar banat e, 2- cyanoet hyl anmoni unR-

amig‘\\éanoﬁﬁc!\g%ﬂilqm bagph Smh HUt KhABHR G UrddiRidhukear katdt @mmonium

I dct adecyl ammoni um di oct adecyl car bamat e,

bl%g-ﬁomﬁlagg CYy,20a@ni é%rgﬁ%rf&t; hybdgsyhsaidan@nfpounds such as

xanet yI enel m nea nrum

pho%g:v)rﬁgﬁ%t hy gﬂgilglixﬂ?é:ar bagpt e, pABEPAQLE NI UMBulfur  compounds

I'i necar bamat €, pyridi ni um et hyl hexyl car bamat e,

ind1d8HEY gfied a{?@iMfide. They consist of these compounds
I'sopr opyl bi car bamat e, benzyl ammoni unbenzyl car banat e,

or mixture of more than at least one of them. As the concrete
amine compounds, for example, they are selected from the group
conesisting of methyl amine, ethyl amine, n-propyl amine,

isopropyl amine, n-butyl amine, isobutyl amine, isoamyl amine,

n-hexyl amine, 2-ethylhexyl amine, n-heptyl amine, n-octyl
amine, isooctyl amine, nonyl amine, decyl amine, dodecyl amine,
hexadecyl amine, octadecyl amine, docodecyl amine, cyclopropyl
amine, cyclopentyl amine, cyclohexyl amine, allyl amine,

hydroxy  amine, ammonium  hydroxide, methoxy  amine, 2-
ethanolamine, methoxyethyl amine, 2-hydroxypropyl amine, 2-

hydroxy-2-methylpropyl amine, methoxypropyl amine, cyanoethyl

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

hexamethyleneimine, morpholine, piperidine, piperazine,
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13 i sopropyl carbonat e, i sopropyl ammoni unbi car bonat e, n-
but yl ammoni um- but yl car bonat e, i sobut yl ammoni um ’

i sobut yl carbonat e, t - butyl anmoni unt - butyl carbonate, t -
butylannonlunbicarbonate,z-gthylhexylannoniunﬂ- 5’

ethylhexylcarbonate,z-ethyﬁ exyl ammoni um
bi car bonat e, 2-

met hoxyet hyl ammoni un2- net hoxyet hyl car bonat e, 2-
ethg?éﬁé?aw&&imé,amm Niaspshicerdbanahe, 2- Cy araenbyhpbemedismine,

tri%%?}ﬁ%%%}#&ﬁr&gnat e, 2 eyaresinrhagmory isiaanionat e,amine,

annnnlunnctadecylcarbonate,dibutylannnniun110

tri%%gg%ygﬁQBQQn SdinRebadrgnbammpaiddn, imidazol, pyridine,

adecyl car bonat e,

amiflh %%?%g%y§Qﬂynnhyﬂ@£ﬁﬁ£b°%@Eeam?tthQﬁﬁMb@ﬁﬁpplUﬂimethoxy

ngane gl carbpnate,QQ xamet hyl enei m neammoni um
sil DYt ER f@#?ﬁ%?i %%&?’ ranphel i Udniline, nisidine,
* %Etho |nepa§%o ate, benzy annDniun1benz;léa?bon:téfl e
ami%l%bg%xggé¥é§:%i%,pr ME?M% 13nd their derivatives, and
riéthoxysi Iyl propyl Carbonate, pyridinium bi carbonat e,

trieth 8NN HMai | t L
roit U, RPEREHRET e R gagaegage o, poryocnyiensinin

and;j %{t)xlevi%t Id}é%%\raékggs . PROSPROT UsSn SO Wkpctinds, for example,
'% resgn ed as Formul'a R3P, (R0)3 P, or(R0)3 PO, where
amquiyﬁn '%%%ﬁimQLEY' OLmAb Y u®" OUh¥fork@ehon Bmaber ammonium
-ZU, an e
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-
butylcarbamate, 2-ethylhexylammonium 2-ethylhexylcarbamate,
octadecylammonium octadecylcarbamate, 2-methoxyethylammonium
2-methoxyethylcarbamate, 2 -cyanoethylammonium 2-
cyanoethylcarbamate, dibutylammonium dibutylcarbamate,
dioctadecylammonium dioctadecylcarbamate, methyldecylammonium

methyldecylcarbamate, hexamethyleneimineammonium

hexamethyleneiminecarbamate, morpholinium morpholinecarbamate,

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

ethylammonium ethylcarbonate, isopropylammonium
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20 exanples are tributyl phosphine, triphenyl

phosphi ne, triethyl phosphite, triphenyl phosphite,

di benzyl phosphate, triethyl phosphate, etc. For

sul fur compounds, there are_butan thiol,

n- hexanet hi ol , di et hyl sulﬂ?de, t et r ahydr ot hi ophene,

al lyl disulfide, 2-nercaptobenzoazole,

t et rahydr ot hi ophene, 25 octylthioglycolate, etc. The
..a n I lizer; hamRehiud4 | iBitgeboaee it n-
1S°Pg8§%%?%£F§%§§%he i Ak ro%grt? oflthe pr esent

| nvention, Yet, it,i5,9090d 4RRake a nole rgbbarpliammonium
butﬁ?iéﬁéhﬁggbto silver é%ﬁboundgl Al'so, for film
. ssista or gani ¢_AGEGh S Bh@ani cr aghe, deldpeaitees  t-
lso@&ﬁyggagéé%ﬁgékithgyggkgéconposed 5 of n?&ture of nore

butgggﬁmaﬁiﬁeaﬁ %fc&%g}gik%“- The, xaRAhesyREmASEARMC  2-

m . .
re acetic acid, butyric acid, valeric acid,

corfh iy R % R e bicarbonace 2
oGRSk TEbPn 1oL ¢ Sidingbentatasesante, acid 2
me ey LB TN U | AECETE Tt U R S e
vt aRPaa i gancss SHAT ot B al At o o, o cerbonate.
s R T S T
R e i o
aiogeatizpyiamoniof, " pifigriindte, M et foytdmoniun
neGHNE GO LS have & ol e 20 FoITRoST b 1oe oot
e o GONP o PHRAVT s cob FFAERY | AB-RATEL A Rerponate,

osition or,_ to hel

beé% Quill, ~ Renzylcs ré%%?r%(e)f’nhit hncexfi.ét@oxl}ggl?§§?€)§ylammonium

|
group-conSi sting of
|.cghol h hanol .
tr¥§£§§%*é§ﬁ§iﬁ%f§ %%rbgﬁaggy ano Bz?&&@ﬂ?&n 25 bicarbonate,

OXypr opanol , tanol, ethyl hexyl
trfégﬁgggﬁediaminium isopropylcarbonate, triethylenediaminium

=3

bicarbonate and their derivatives. Also, phosphorus compounds
are represented as Formula R;P, (RO); P, or(RO)s; PO, where ‘R’
indicates alkyl or aryl group of carbon number 1~20, and the
examples are tributyl phosphine, triphenyl phosphine, triethyl
phosphite, triphenyl phosphite, dibenzyl phosphate, triethyl
phosphate, etc. For sulfur compounds, there are butan thiol,
n-hexanethiol, diethyl sulfide, tetrahydrothiophene, allyl
disulfide, 2-mercaptobenzoazole, tetrahydrothiophene,

octylthioglycolate, etc. The amount of stabilizer usage is not
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15 and terpineol, glycols such as ethyl eneglycol and
gl ycerine, acetates such as ethyl acetate, butyl
acet ate, nethoxypropyl acetate, carbitol acetate, and
et hyl carbitol acetate, ethers such as nethyl
cel l osol ve, butyl cell osol vlél, di et hyl et her,
tetrahydr of uran and di oxane, ketones such as nethyl
ethyl ketone, acetone, dinethylfornmanide, and
lim%%gthXhézi Y5 E0ki,dens. sbydepeak RRNprepeht pSohexhdepresent
eptane, dodecane, paraffin oil, and mneral spirits,
invahQUBL! C 8??p99n9§ gHS@ 85 hsegefenoi®l vepes @ndo.1% ~ 90%
Xyl ene, ﬁa ogen sub3tituted solvents such as
chlqrof o 14y hl g dg; ARdassistants, organic acid
to csalrlgloe%{ e{%&@ﬁdgﬁgget on]? t r:iLI e, agiSJFrsét hyl sul fo%l(i de
or _mixed solyents, ahove, a4 anOWnhelNBre composed
andproer grat| 8§hée?%%ﬁg%?{\§%l ecti r?g uisaeyelrag1 i's ggscri bed
in nore det g si t SbhboRohBbnERE ! €@héNgxamples
of I‘%Vglfeapoggor ﬁ% 1%}([1:1){%1 hggp?ggggt P hvent ?oﬁ. - The b
of Preparalion frefnod, ol 16 LEEh] NGul f¥EE S28280T ¢hNErLO acid,
t present” 1 nventiron conprises the steps of: (i)
. farnmn I ' Of L, RLLBREY 2693t | NY- ddyAal-fhexanoic
plv\ﬁﬂilgh m%ir’ovg%%%?(?ﬁcreri %gggé Sfsubstrate and the
adhesi on force of g | eGlliy  GRALILAY l:RYE S naphlhalic
acqGi )nﬁoo erﬁar?éng: ?ﬁcg%!-’r \gf%{ué:glt%i %’glgl%ecul ar suflf ace on%&he
prima cqQating | aye L Rg asi t G for anic
ac%‘%flgg%lr nd Y ay r%g%lc‘%oggkﬁg (%%qtv%gqgr eSent | nve%f?or?,rg
and nore co Lse he_ st £ um( GEba£ O MfiebBitud @a%trate,
ac:cfﬂea"lgloﬁ]&u& g?%n%%‘é%’e%? falﬁﬁ‘logﬁwgogtbi g, Whi ch pruot ects
t he reflecting |l ayer.and LOPr QMESh NERtmd BSitd, an&@honium
ammoRHu, A A 4RSS | &"é‘%@éﬁaa%aéggggﬁe%{r esl st ance.
so, the present in ' o riSes dd&sthgs such
OX%?eﬁ’ee' & eafmé“é)a{]tluf“af/n\érﬁg%%sigpgfrrégg%g{?rrpr ove adhesi on
force and gl oss_ .and e Coad 1] Y8 | Skd1¥ved silver
a8 pPR ARG aﬂ’é?’ﬁaerfe t r%\lér:f;% a?g%‘?—&i Jati hig on t he
reflecting |layer in.qrder ta.l e adhesipPn f8b&Ecanoate,
2- 6 be P PP ect g TaySF AR LT

I'ng 1ayer and transparent finish

coating |ayer or .t ontr ol par.ency ol late,
cogﬁﬁmgggeargte,Apggge hgm.%gg%%?@?hvéﬁ?faﬁﬁﬁgvg SHnthalate

whgglﬁme)?r.li%%ﬁ?%et st}b%%e ) herethe ref, e?hi, ng;l ay¥gr »8, pt, Ti, V,

I
ers stich as metal o6r ceramc layers

usi ng adhesi v and then J am pat ed. oshHergi naitega, ae,
Mny hEe nr &5enf™ | n{}%’dnqlﬁs Q&ésg@bg‘%’i Kofore’ det ail by

the steps based .on the figures. Pl 8sdad Saount of
Ingr §8s &8t i*On %fl’astln}éflgeudt ilﬂf}cg I%ri/erﬁ,atcv\hi c iss%%rrp%se%n

of a primary copatin aver (1) flecti y
filgy ?Sghat??gﬁsbﬁr’éﬂ? #f'ﬁ%%%‘s’co%‘ft?nggl%%eé&g@.)%@sﬁée\ﬁe a mole

F:i_): ., First, thelgring&x fg}@ééng layer (1) is
rafdPn@f, O wht ch Promtt &-¢SheSPGR SNy substrate and

has high illum nance fter a prinary. ' s &oahed

on tH¥lsuPPAEERL? SFstPat gog‘ﬁ'gﬁmgg p?é;%%,\e?er am c, the

netal, etc. The ,substrate.tha ' :
Vi?ﬁ@%hésé’ﬁ_t VERL i ecd]ng pqoglﬁ()lsc:lé:lgl&c%%gsa? HEf hilke chin
e300 Y B AL SR VLS e SOPOIMIP l Alvectea  from the  group

consisting of water, alcohols such as methanol, ethanol,

isopropanol, 1-methoxypropanol, butanol, ethylhexyl alcohol,



17 pol ycarbonate (PC), polystyrene (PS),

pol ynet hyl net hacryl ate (P E nyl on,

pol ybut yl enet el epht hal ate (PBT),

pol yet hyl enet el epht hal ate (PET),

polyethylenenaphthalate (PEN) polyetheretherketone
and( @Eﬁné%ﬁyl QM)SuéhC

g .
ess un1nun1 aFunlnu %iYCOf and glgcerlne,

copper-z
and st eel nd cerami cs suc

aceg%{?%rlégjlt?Fe§”ng% acetate’F&?“FE% 6Fl ?f’pd?%?hﬁfyprOpyl
the present, invention, solid or uid state paints

ace%%ﬁebeQEﬁthq%ea§§ﬁ®§%naf%dpQQH;h%ﬁﬁﬁﬂ tonsiesed of ethers
t hernosetting resin and curing agents, while the

suchi @f dosthve paghtobacvadesoat vlr iasg togsel wont dilgithyl ether,
solvents within solid state paint; a drying type

tetfanpilngfirkm bgndvapgboatnrg skkvents; auphotesurmbkByl ethyl
type including nononer and photo initiator. These

ket @S] Nacarenene dimdtiey coopaarntis, f ehdatlHeashy 0Ag-kiRdolidone,
of primary paints. Sone ot her conponents such as

hydf@&ﬁkh@ﬁsagﬁﬁﬂﬁ’a@ehgkﬁﬁeaQQQhﬁun@ghe%b@@c@ﬁ%nnﬁﬁiéaffln o0il,
ultraviolet stabilizers, and col orants can be incl uded

andf %lltlQ?aE §§m:11tgventalr%rrha€1c Ce und C‘lrr}E as benzene,
resins above~are ndt necessarily T€s Hicteds” I's,
if they_are su ted for pr esent
tolitnene 180 aRYLFiRG ABHGERenPaRR DG hegd B vents such as
sel ected de endlng on substrate. For instance, those
Chl?ﬁ%EOE%n be 8§§§ §8Scur ANETES ns e ne?%ﬁ?ﬂ%tetraChlorlder
onester epoxy, acryl, acryl nelam ne, hybrid of
ace*p%m%ﬂ ?faﬁdH@MS@ﬂQ%m <t>l;xp@é|><tehlersmdsfeﬁtrtﬁmgof the above.
resin, photocurable resin, etc. As curing agents, in
case of 18 pol yester, 1,3,5-trig|ycidy| i socyanur at e
and bl ock isocyanate can be used. In case of epoxy,
amxani,a, t@am netepesaisush asethetihybeneterastiéng layers is
hexanet hyl enetri am ne, nethandi am ne, xyl enedi am ne,

des¢S0PEQr AREGIGHE NGet AN AGHANGERE denpRd iRE on UBSH. rbRlecting
case of acryl, carboxylic acid of polyester type can

lay@ofuéégo Eﬁﬂﬁetéstﬁ%|%b %éﬂ@“fﬁb%ﬁ%ﬁgﬁ are

yuret ane, acry 0 yner yvinyl chlori de,

ni ocellulose ol yvi_n ohoI al y, but
Foﬁg dtoc ar%?egreéﬁﬁgy(% rSF%GSEF§9| ]é%n%?cordlng to
such as urethane acryl ate, epoxy. acryl ate, 5
the spresepdy RYSHEEeD %&%qﬁ%néhﬁcﬁﬂ%% °§nd forming at
nmono-functional O nulti-functional acrylic nononer
leagiychrns hybrdxyef hyPrieayyat ecahytpoxyayhyls, which improves
met hacryl ate, 1, 6-hexanedi ol acrylate, and vinyl ether
illyohorecesuch mwﬁmﬂamuéohmmmndvunymﬂﬂmsramdforce of silver
triethyl eneglycol divinylether. For photo initiators,
speduldb coating layers, and (ii) forming a high-reflecting
hydroxycyclohexylphenylketone 2- hydr oxy- 2- et hyl -1 -

spe®hEY| psapanes! - on, 2.:2di mEthoxyy 1, @oQtPHSnytLg%/Q@noﬂ%ang the
etc can be used. Also, l|leveling agents and wetting

coma%mo yfedﬁé@l@é@l@gt Péﬁ@%%@@ - GIRLET S, V%m present

af f ect |g reflecting specul ar surfaces; and t

lnvéﬁ%fééﬁn%ﬁﬁip&%?BrXxﬁﬂg%iggs xhe step of: (i1ii) forming at

least one kind of transparent finish coating, which protects

the reflecting layer and



exanpl es are Surfynol series by Air Product, TEGOnet
series by Deguessa, BYK seri by BYK, dide series by
Deguessa, EFKA 3000 series by EFKA, DSX series by
Cogni s, Powdernmate series by TROY, acryl oligomer by
KSCNT, etc. For adhesion pronoters, 25 there are wax
imp%%%%%'QQea@nk@%i@%émc%angﬁP@ W@%@IPEﬁggfstQng 1%nxi weather
Sil'ane coupling agents 'such as trinmethoxy propyl
resgg%%neé vinyl trinmethoxy silane, mercapto propyl
triné%hdxy sjlane. Titania, zirconic, and al um ni um
type coupliqg ﬁgfnts can be used, too. For uILravioI%F
st b FPzerS€ t RIS e eI Vb s T e iP8FRdFGTe the
type, benzotriazole type, nickel chelater, salicylic
whez@ @ Ry Chehzbarer t ype foamgchdics improves ¢dhesion force and
Specialty's TINUVIN series and Chi nassorb series are
glosise awprebencatd ieoskeppt esayer is Thempdi dgr yadding another
pai nting conposition through such process now forns a
traceaiamegt ayeratwintdr mgh thd untefbheet bygsptayerdi pp andder to
roll coating. Step This step is where silver
impgReeul adisasface Feftect bagwkayer thd) isefsdebh@ft8ayer and
the conposition for reflecting layers is coated and

tréﬂ%ﬂé%édﬂ‘Emﬁiew'ggﬁtiﬁgeﬁéﬁgr whi cho Was, iepar edahBparency

steps

Step (i). The conposition for reflecting | ayers
i S 1 SAIE. what was descri be before. As for
andt tswcé)lIg)gfatl ng q?i’t hods, any nethods can be used i ncl udi ng

DrUEDLD. R 3L S0RL 101, L PN, AL QB LRO oo wnere

of fset printing, screen printing, pad printing,
th%?%ﬁﬁﬁ%??ﬁ@%t%%@?rFFéxédEFFﬁﬁ|ﬁ£ %ﬂRRPEﬁ??ﬁi%@?heFE.metal or

Any coating nmethods can be used and sel ected dependi ng
cergitthd st retians dhes ongs gaadi then laminated.

Hereinafter, the present invention 1is described in more
detail by the steps based on the figures.

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

Step (i):

First, the primary coating layer (1) is formed, which
promotes 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 (ARS),



20 The silver specul ar surface can be now
obtai ned fromthe substrate ated by such net hods

t hrough the process including{oxidation or reduction,
annealing, infrared ray, ultraviolet, electronic

I laser eat t 13; Th
1 ?Q a3 ﬁé :?al £ PS3), olymethylmethacrylat
pe %.ter??reatn%nt)br ce §;caﬁﬁgé d%ng th oua% hegi yrare
(PMééeatnent at .t he usual

50 done P'¥'&FY, nitrd%£f§£ueggggg Sngﬁ%QHg%é

n, and carono nox

ccan be (PBT) ,
€, or in

m xed. gases. cont ai ni ng hydrogen, air_ and other inpert

Dol Yl S CRLERBbary = Beatt 1t ot HentoF BV bebarryhhdac ose (PR,
bet ween 80 C and 400 C,_ desirably at between 90 C and

polgpoherebhrerpeeodesi r(@iBK)at e Wedrid®0 06land 25¢-C. metals
In addition, heating twce at each | ow and high

incledpey atsimee ndigss ,n the, abolvenieuper @l mangelhelygs copper-
the uniformty of film For instance, it is good that

zint¢heglapgstreatred ast881; 150C farrdmic80 sunbt emsandglasses,
then again at 150 - 300 Cfor 1 - 30 mnutes. Step

potférids, tiles,TBkLe.step is where transparent coating
is applied to protect the reflecting |layer (2) that
Was i SR eﬁ'rﬁ?é’}.‘?- phR&f 134 dc fOr oL E8BRRAR SR/ NEo1id or
used to formthe transparent finish layer (3) is not

. _nege ily restricte Th S n i:ng

1 agSE BEREk b hEE (el e o oert ot Por e S d e Largely

t he present inventjon, and the transparency of film . .

coniT e Eat i LnBhH G BE o T hART0GHE Ak regrakE, while the

_ resistance agai nst heat, weather, corrosion, and salt

ligyad eftathe BN 1231 R8RSt Pancpatnt T¥BSt iGRS Hferet Hfysolvents
i nclude a separate reductant and the exanples are

withhimr agdhed aseatehydeantde, asodryimer pppassfonning film by
bor ohydri de, trisodiumcitrate; am ne conpounds such

evaperaeihy| b ketdans} am neharddimsily| avipee bocdne;ing monomer
metal salts 5 such as ferric chloride nonobasic and

andi poRteul {At €iabydr ogeesdyaeegers | odédancCcapbonthe components
nmonoxi de; al dehyde conpounds such as fornmal dehyde and

for aget eabdehyde 1onganbe SeTRAYRASSUHERE .aSGhdiCOSRer components
ascorbic acid, salicylic acid, tannic acid,

suc@yrggaiéQéliﬁgg%q%gg%wiQ%E%inF Ba#éﬁﬁgyi%dﬁesion promoters,

stabil1zers, n primr nts, there are
derivatjve f. .benzophenone type enzotriazol e e
Sl kBT e aPur S PR oyl T SeBERDPE, HenS i E g JEse for the
and hal s t¥pe. Ci.ba Specialty's TINUVIN series and
pPregenhaslbeptiery ed far@adsd r epresent ati ve exanpl es.
15Figure 2 is a cross section of the reflecting |ayer ,
t hadtha srepposaldove arpr inwdr yassatdag bayeestalctgd. That is,
pre-coat |ayer (2A), a reflecting layer (2), and a
if thagsparensuftribstfaoathag duyersq 39 Eore thweeperisennvention,
invention, in case there is no adhesion 20 force
anybeiMgenhdiey prarai y ceeat beg Layar 449 awiddieed depending on
reflecting
substrate. For instance, those that can be used as curable

resins are melamine, polyester, epoxy, acryl, acryl melamine,
hybrid of polyester and epoxy, silicone typed thermosetting

resin, photocurable resin, etc. As curing agents, in case of
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| ayer (2), or in case silver specular reflecting
| ayers with high gloss and refl ectance are not well
formed, a pre-coat |ayer (2A) can be nade, after
coating and drying a separgge prinmer between them to
i mprove the adhesion force and gl oss. 25 The priner is
liquid paint and can be used w thout specific 22
restrictions. That is, anything can be used if they
polaeststj t M3 foretivd youdydse sobyeherprtesand bheeht {gpcyanate
For instance, those that are used as priners are al kyd
canl ®8 N&eduol estese r esi kppxgi | RowoBipresEmgne types such as
pol yur et hane resins, epoxy resins, phenol 5 resins,
diepBlyane gei agisiadls, nekasnachybsneisyiacime, resimashandiamine,
unsat urated pol yester resins, and polyvinyl butyral
xylbgeiDsmif®r colaprarichedihning) t eapd gnntyagliippide can be
oxi de is used such as silane oxide, titanium dioxide,
usedl. I ganicd@eoxitdecrend wagbesyliroxctlé. ofOpolyestdy guyre can
3 is a cross section of the reflecting |layer that is
be CRHPOSEdfseprAfarypiv@ati Ngryayer reb)insa gre- pedyurethane,
| ayer (2A), a reflecting layer (2), a post-coat |ayer
acry2Br pbdyRet! apspavenyl f émichi dmatiitgydalénlesy, psluvinyl
the present invention, a reflecting |ayer can be made
aldhollor Bxngpdanspayea. fFrow sSphooaturupleaftesins, there are
post-coat |ayer (2B) is prepared by doi ng anot her
acry130S ST BffmeGOasicly a8 hheettaieecacnygldtayerep@y marylate,
order to I nprove the adhesion force between the
pol?‘:e%!ﬂ'eg‘l aseylatépchhagshiayesnd 23cayihtdie 2@ twenwsfanghional
i nish coating layer (3) and control transparency and
or CohareichamngeiohA0Seausellid 0 Matismdihe suast - coat Hysreyethyl
(2B) are polynmer resins such as water dispersed
acRAlyE etiane RTINS, fddliaana atesi s, anmtxaneyliol esiarylate,
and metal  conpounds i ncl udi ng
and vinyl ether monomer such as butandiol monovinylether and

triethyleneglycol divinylether. For photo initiators, 1-
hydroxycyclohexylphenylketone, 2-hydroxy-2-methyl-1-
phenylpropane-1-on, 2, 2-dimethoxy-1, 2-diphenylethanone, etc
can be used.

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

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



23 of use, once they have high transparency and the
ability to formthin film nwhil e, when there are
silver conpl exes, which have not been conpletely
heated on the reflecting layer (2), they can be
si1bheatedph) e AN SsudheagxambRs 1y Feduet 8Bl Sane, vinyl
are hydrazi ne, ‘acetichydrazi de, sodiumor potassium
- ride,. tri ' It o ranm n h . .
I e ot e s Aty s nepor GhafET Titania,
._metal salt uch as ferric chloride nmonohasi c and iron
23 e F 5 e A G G GR L Y o BoencPBREAED COO et Belond, too.
al dehyde conpounds such as 10 fornmal dehyde and | ,
ForacéT%é¥ﬂ%h9H%F or PP 1 LeFhdundstReEh afift ucsggivatives  of
ascorbic acid, salicylic acid, tannic acid,
bengppbgarnsl , avide hydrivejur poaka zElgur £ ¢ hr ougie & lgur ehelater,
8 are the cross sections of lanp 15 reflector form ng
salpryéess byildamtyats,ng lfnzostupporyee, ( 18hdandaftke type. Ciba
reflecting layer, according to Exanple 9 of the
Speptasent si nranuivan e jpresenidi nventhh 980y EBglhdde are the
anot her step where the reflecting layer is |am nated

rep2Bdecadhened xaa sdipporter 20 (10), which is
sel ected anong netal or ceramc layers, if necessary.

grﬁﬁégﬁfgﬁ%ggdﬁggﬂgih.y%@ﬁﬁéﬁﬂ%%ﬁn fﬁkgggﬁzgﬁgﬁgﬁlbcess now

i'S usu wi t hout” specific restricti
i s, .anythi.n n be , .once .they are ited for the.
forkh®’ a 864§1§§ﬁ§%%er Hsgg high 1f1&ﬁ.q%n$%g§yhgegaxb %1p, and

plr pose o e€sent I nvenrti on an
Teat deflection in

roll coating.

Step (ii):

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

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

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

quality.



25 the reflecting |ayer after [am nating and keep the
excel l ent 24 adhesive forceQOThe exanpl es of

adhesi ves are pol yester type, epoxy type, acryl type,

and cyanoacryl type adhesives. [Description of

Drawi ngs] 5Figure 1 is a cross section of a reflecting
| ayer, which is conposed of a primary coating |ayer

(1hmi3éfﬁégPt%§§CL§¥§rs$%Eaé¥1 Jaggpﬁgﬁn%b 3?533 from the

coatl ng IS a Cross sect

e refle Ia er t ed.of a
SUbE%Q?PﬁgCP§§8 r%@%%%?sl gP gg % pré%ess Yncludlng
reflecting | a g , and a transparent fInISh coati ng
OXl@%?é?“(?F re UCtF$©urén§q@§%¥%no%%f§%€??oﬁ%¥'t%%traVlOlet
reflecting layer that is conposed of primary coating
elechyenici}avarpr daceat tirgpdmegA) et refl ecting | ayer
(2), a post-coat layer (2B) and a 15 transparent
finileh eddatemg desterer(t3) process Ficgur eb# i sloaecr bBsough heat
section of lanp reflector form ng process by
tredamenat iatg ofieausupporieer{ 1Qtrybidiee y ebhectitngcan be also
| ayer, according to Exanple 9 of the present

donénV@ntdion. [H @R, | 8nd COATH58kEMORIOE, |@¥p1n mixed gases
reflector form ng 20 process by Ian1nat|ng of a

conExEHQFQ &Q%E@ end 1ne 53@'%&&&%9 l§¥§£ g%%%%rdﬁﬂﬁ Bchssary

resent I nventi
Cross section of

flector ornln pLocess b o
Heaf 5 HEfatHg of 23 ‘or G016 AndPErEeRer [ ehs thg 2H8 400 °c,
| ayer, accordlng to Exaqgle 9 of the present
des;ﬁq%ﬁy,@{ between 90 and 300 °C, or more desirably at
between 100 °C and 250 °C. In addition, heating twice at each

low and high temperature within the above temperature range

helps the uniformity of film. For instance, it is good that

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

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

Step (iii):

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

against heat, weather, corrosion, and salt water. The fluid



10

15

20

25

25 Figure Vis a cross section of |anp
reflector form ng process by |amnating of a supporter
(10) and the reflecting layer, according to Exanple 9
of the present invention. Figure 8 is a cross
section of lanp reflector formng process by

| am nating of a supporter (10) and the reflecting

| ayer, according to Exanple 9 of the present

forl 'E‘!:%Rfsbafz‘ent coatifd OHEEe Imb$ @ncefidiechanepaguaphrefuctant
Exanple 9 in the range of visible ray. Fi gure

anal O%lllé @B {EﬁQ@Cta\ﬁ/@ Yiy8¥4s ailfe palddedlichiyasazséet | spddfm  or
eadl i ght where the reflecting |layer according to

pot:tagﬁﬁgf\e‘ésgéh&@fﬁm | O i odimmRAd tratExphanati eompbunds such

for main part of the Figures O : substrate, 1

as meF& g&aﬁXeEHQBbﬂ&ni@é’%{nd 2aindtdij1eatinag vbayae; @etal salts
transparent finish coating |layer, 2A : pre-coat |ayer,

sudﬁxB 1Q;o AnlANeE mERobasipPahtieirohl sulddbesi ngdrogen,
e for Carrying Qut the Invention]

hydil%lrg%hnalf&ﬁ{dze,t he, JHES &dnd- RNt | DNadSyddesednigrrthdsn such as
det a based on the fO||0MAng exanpl es. But,

£ oﬁrﬁﬁ%%hgéé LES A& tﬂs.cétlde‘?lty@@d ed ok@ahién t cdrﬁ;ﬁ)mp esath as

sent 1 nvention. [Exanpl e]

gl\I 5 ow ng.aBLeLd al § e e aéélﬂ‘z’}ll@t 0aHQB$Ch€ttarmmﬁr acid,
Uni for y m xed: 350.0 g of solid state pol yester

%120 ghkd ¥ PR - ROl K g1as aiysaliliazers,
Ylh%s g>l350 8 ?‘h%&g?l dlrl state e;oxy of EQE% 600- 1500 a:ers

bl sphe Y Q1228 Of rPoherva e dsafde
1ik dﬂ? %gim;ﬁf{/ I?%ertrlsoby Trl%y) %és:) a Ievelll neg(;s agentenzs?p(lglenone

of dc by tLUbr i 29kke BScRE1AEkEST Q1 IyATRE @icid ,
tn%j %?%{%IO&M lylfj%y %bae%pglgﬂll ty) as alwy(1 Gicid type

berlilzI ta{ g s1ap! ﬂ)é.]?&rtygego O115h OfpddiartiwB duvder aeries
? colorant. After extrusion, they were

ango(\ﬁgl r esdsolr%t Qeries are the representative examples.

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

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

The primer is liquid paint and can be used without specific
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10 suitable particle size. Then the powder was coated
onto the alum num plate using the Corona electrostatic
spray gun and treated in the 150 C oven for 30 nminutes
and cured. Thus, a primaryghbayer wth great snoothness
was obt ai ned. 15(Exanple 2) The follow ng materials
were all put into Henschel m xer and uniformy m xed:
350.0 g of solid state pol yester having an acid val ue
res®fidfions 0 THRY( KEH ginyahicgr abhebeessagd 8650tigey afe suited
solid state epoxy of EEW 600- 1500 as bi sphenol A type;
forl@n@ PArgosé acryheolpirgemet (mudethbyn KSF@NTInsance, those
| evel ing agent; 10.0 g of TUVINAO5 (made by Giba
thaBpagkahiseld ass sprdudmyiatetastybi réaibng, 2001 Pegfaf resins,
titani umdioxide as a (white) colorant. After
si1@¥bheSi @kirid)ey pkyarpondes edeisihe, suepabt e re&inkgc| ephenol
size. Then the powder was coated onto the al um num
resBhat € Psipgnlde t heeLinna nedleatinest aksdnspr agcgyh anesins,
treated at 150 C for 30 27 minutes and cured. Thus, a
unsBELFBREYA| P elickh Ofeasiinssmoahfingsd ywasydbtiaitnedl resins.
For colorants, the white pigment of metal oxide is used such
as silane oxide, titanium dioxide, zirconium oxide, and

magnesium oxide.

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

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

coupling agents, and metal precursors. There is no restriction
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[Exanpl e 3] 50n the primary | ayer prepared in Exanple
2, KR255 (silicone curable resin, nmade by Shin-Etsu
Chemical Co., Ltd.) was coated using the spray gun and
treated at 150 C for 3 hourss. Thus, a pre-coat |ayer
(2A) was obtained. 10[ Exanple 41 65.0 g (215
mmol ) of 2-ethyl hexyl amoni um 2-et hyl carbamate was
di ssolved in 150.0 g of isopropanol within a 500 nt
of Sl enindd asiepanhppedivht hranspgireatpr antheme 20i0igy to
(86.2 mmol ) of silver oxide was added to react at room
forhe€MPBAt 1 Ba. lRebhwMibe ObsRENEdhchat difte sDloer ofompkexes,
react ed sol ution was gradual ly changing from bl ack
whishUbEYet Qotr 3Reparblebele hbate@achi ehewasflecting layer
progressing as a conplex was being obtained. Two hours
(2)] At Ehey! lc @S yehapgedté® e cedplebaty. coller | essmphds of
transparent solution. In this solution, 2.5 g of
~RYArOXY3-d- hdQraBt HY| enept D drdAifleasodddadow phtassium
redég.% g ofrn-bgtgnol and 50.0 g of anyl alcohol as
box%%,&%@ﬁé,aegié«gaiﬁﬁ edit @ idmas ddrpoenad shebugh methyl
the 0.45 pmnenbrane filter. Then, a conposition for
aieta¥Bh afQAkT BGdf | dtinfh1iR3 a0bhal NRGanehi afeteantsiins 45@Th as
wei ght percent of silver according to the result 25 of
ferlddl® AL BEEIbhEpaBaE Yahe - idbe SOIROSE t imridogfensi hydirogen
coating fluid was coated on the alum num pl ate
io#yaé“ ned i-BoEXanpbsodi 481 NY didenypeay gompolider heah  as
reatment in the infrared ray oven for 10 minutes, a
fl ' ' i fl migediuch as
;!'F% 520 Layer aui b ialydesf | esbanse wasmebimise
to zaﬁ%gﬂf shows pr%pertie;gg% the 5 adhesive force
en this hel! ecidiRg | aygliaptid he quiigrar ythayer  acid,
ghgﬁgﬂgheir reflectancéﬁ [ Exanpl e 5] The conposition for
' r510ahingyvhkuhdinsgpared in 10 Exanpl e 4 was
py%%%ﬁgé)on t he glun?ntn1plate obtai ned in Exanple 2
usi ng the spray gun. After heat treatnment in the
infrared ray oven for 10 mnutes, a reflecting layer
with. 0o netheshgRceiYase obt al-8eghe Tabbss lssdioens of lamp
properties on the adheSive force between this

reEfgéé§§iEgrkgﬂgrpQBGeEQeﬁywIﬁﬁﬁhating of a supporter (10)
and the reflecting layer, according to Example 9 of the
present invention.

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

the reflecting layer after laminating and keep the excellent
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conposition for silver coating fluid prepared in

Exanpl e 4 was coated on the al um num plate obtained in

Exanpl e 20 3 using the spray gun. After heat treatnent

in the infrared ray oven for 10 m nutes, a reflecting

| ayer with high reflectance was obtained. Table 1

shows properties on the adhesive force between this
adheeivectbngel aype ardmphes pof madhesiyes arel phbiester type,

reflectance. 29 [Table 1] Properties of silver

epospecypar dandr typepared cpako@emylesybeamihesAdhesi ve
force anong | ayers reflectance(12% Exanple 4 0 97.3
[Description of Drawings]

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).

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

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

Figure 4 is a cross section of lamp reflector forming
process by laminating of a supporter (10) and the reflecting
layer, according to Example 9 of the present invention.

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

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

layer, according to Example 9 of the present invention.



Exanple 5 A 96.8 Exanple 6 0 96.7 (1) Adhesive force
test anong |layers: using a cytter 5 knife, the
reflecting |ayer is graduated vertically and

hori zontally in 11 points respectively at 2mm

| ntrarg(ates 0 i eane dP0s garkstAbn AceellppharertiaR@or forming
(brand nanme: 3M product nane: Scotch) is adhered to

Lhessiveraspecul a5 1ef | ectingobayer PeabedneTnelr cct 1
prot%estrgnscarr?pt%on tgte of SP?\?er feLi Iﬁwﬂg)o onto © ecting
adhesive l.ayer . is_tested. O : silver filmis ..
13y ansRrobed Ants FRe Rdfiesi V& | AYorP ST The 1AbENAOM-
sonme part of silver filmis transcribed onto tqe ]
adHeSWe | HyerS of tFECT ape Shitd Yepafat &y r gt tector forming
mechani sm 15 x : nost part of silver filmis .
Progeapsd bebnd bliktie ofdhespverPafer ofl@heapdpdhghdreflecting
separated from nmechani sm (2) Reflectance: the
layeef | ectpndihgyér Exagptlea Mt @KU gsrSsemt | inwedt hoand
| ength respectively to nmake three sanpl es.
Figure 9 is a reflectance graph of Example 9 in the range
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]
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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 ASTM E 16%%-94) 5[ Exanple 71 On
t he al um num pl ate where high reflecting silver
specul ar layer is fornmed in Exanple 4, Spitight500
Plus (nmade by Samhwa Paint), finish coating fluid .
cortte riaigoadnyl neitkiriahe wepe Rédi RUFsikbat Benechek mixer
the spray gun. After heat 10 treatnent in the oven at
andlBhi€ofroiylmhead; BEOf.Or medfh sebhidpatarr Pehyester having
coating layer and then a reflecting | ayer was
an abtai radueTabl @02 ~sHowsgt HEOPY ghersi egraple hgesin; 350.0 g
reflecting | ayer prepared by such nethod. 15[ Exanpl e
of 8plid statl é¢pexwyl ofn B §0&tls 0therse Piisghenel | 2ctvypg; 10.0
silver specular layer is forned in Exanple 4, SR 2410
g 6padevieriarey Dowidar miodd £Sebi coreyeddier, Lt By) ,THdNi shs @
coating fluid containing silicone type resin is coated
leviesling hfensprayo gunof 20miXdwerx heat Lvbedzrdnt asnaphadhesion
oven at 150 C for 1 hour, it forned a transparent
prouioegh coatonggl ayer audinéEn al(lwef |EdE ngresjeltvds as a
obt ai ned. Table 2 shows the properties of the
ulvrefliecktngstayeri garepared. by gsuckf wayjtan8um dioxigie gas a
g (111.7 mol ) of 2-ethyl hexyl amroni um 2- et hyl
(wHadleh angd Boantt 30A4tgr ( b rumilon, of thepbweykarpewderad  into
I sobutyl carbonate were dissolved in 16.0 g of '
suiite@peonanaliclet ive SORemt tBehlpeniiel| asle ecpAtgsbdonto the
with an agitator. Then, 5 20.0 g (86.2 nmol) of silver
alind@ Wisatddedit® thactCatonaoom ¢@npertattice spaywagun and
observed that the color of the reacted sol ution was :
crdfaduald Vesdhangs nae fowsn bkaekas! minyitéo tndnspaeént Thus, a
while the reaction was progressing as a conpl ex was
prheing 1ehtai Redgh Jneahoumsotiatears, wat whsathedged to the
10 conpletely colorless and transparent solution. In
this solution, 2.5 g of
2- hydr oxy- 2- net hyl enepr opyl amlne was added as a
[Es&n@Pid i2ger and agitated. Then it was filtered through
the 0.45 pm nenbrane filter. Thus, a conposition for
si | vae €8aLbwong | Wkt sl ©biaiaesll 1 whitchicontBemschel mixer
20.56 wei ght percent of 15 silver according to the
and €88t Fofil¢ hgix@gr ays oed r b oFnaloisiics . stHte queipositierorhaving
for silver coating fluid was coated on PET film where
andSEYd PEiw@rys co@tingoi gt (Raligg) asi ogrdlyuresin; 350.0 g
printing and baked at 150 C for 1 mnute. Then a
of I 861 £E1 4t d aRIxIdh HEWO s ovefilseot asckinpkendl ak negbe; 10.0
Transparent finish 20 coating, conposed of water
g gfsg@f$@xbig§dﬂgﬁﬂdmyaé NBSIKE, Cnas apphi eédveditpeagent; 10.0
reflecting layer, which was dried at 60 C for 2
g NAUtRFINGDst hengddernysi daef spatiabry TKS&£H08 ultraviolet
(adhesi ve, made by Vi xxol A&C) was coated. After
stélgﬂiﬂééia NN d he A Wi vunuel aiexidel aspar gbécedr cebsrant.
obt ai ned.

After extrusion, they were powdered into suitable particle
size. Then the powder was coated onto the aluminum plate using

the Corona electrostatic spray gun and treated at 150 °C for 30
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32 [Table 2] Properties of the reflecting layer

prepared in Exanples Exanple salt spray test weather

resistance durability reflectance(% Exanple 7 0 0 0
27

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

was obtained.

[Example 3]
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.

[Example 4]

65.0 g (215 mmol) of 2-ethylhexyl ammonium 2-ethyl
carbamate was dissolved in 150.0 g of isopropanol within a 500
mf Schlenk flask equipped with an agitator. Then, 20.0 g (86.2
mmol) of silver oxide was added to react at room temperature.
Tt was observed that the color of the reacted solution was
gradually changing from black slurry to transparent while the
reaction was progressing as a complex was being obtained. Two
hours later, it was changed to the completely colorless and

2 -

i

transparent solution. In this solution, 2.5 g of 2-hydroxy
methylenepropylamine was added with 85.0 g of n-butanocl and
50.0 g of amyl alcohol as solvents and agitated. Then it was
filtered through the 0.45 um membrane filter. Then, a
composition for silver coating fluid was obtained, which
contains 4.87 weight percent of silver according to the result

of thermogravimetric analysis. The composition for silver
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97.1 Exanple 8 A0 0 96.8 Exanple 9 0 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 hagrs. The sane cycle is
repeated three times for testing. O : no change in the
reflecting |ayer
coating fluid was coated on the aluminum plate obtained in
Example 1 using the spray gun. After heat treatment in the
infrared ray oven for 10 minutes, a reflecting layer with high
reflectance wag obtained. Table 1 shows properties on the

adhesive force between this reflecting layer and the primary

layer and their reflectance.

[Example 5]

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

layer and their reflectance.

[Example 6]

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

layer and their reflectance.
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A : some change in the reflecting layer 10 x : big

change in the reflecting | ayer (2) weat her

resi stance test: UV of 300Wat 80 Cis observed for 50

hours to determ ne any change in the reflecting |ayer

15 0 : no change in the reflecting layer A : sone

change in the reflecting layer x : big change in the

reflecting |ayer 33 (3) durability test: the
[Tasid eciting | ayer is kept in the tenperature and

hum dity chanmber at 60 C and 90% hum dity for 500
Propeut seé Oofled B espery lalrahgeer Opreprrashdmg Expnplhe

reflecting layerA—sererehange—+n—the—r+efl ecting
| ayer x : Dhipginehkargerbacéhe reflecting | ayer
(Fanffd ectiance: the refl gatdtngckayee (wscyt into

squares 5 gMdndny dbfednd |l ength respectively to nmake

three sanplles. lunnous reflectance-is neagured using

éia%gpdlaef% I|lluminang to get the average. (After

neasuring tlhe chromaticity coordi nate of Y, and Z,
It 1s defined as Y, anong tthem A E 1651-94)
%* A al Applic%bility] §EX§ descrilbed above,

the present| i nventi on can |[provide silver cqgating
Borpoks t§ ons and i9s preperation9ﬁe9hod of |reflecting

Fayers—ustg—the—same, whi cft can produce

hi gh-reflecting layers after formng primry coating

| ayers that pronote illum nance and_adhesive force of

sub$tr atdhegdheast st EESt MR, LRREEF: &5dNY ghgcutter

then form ng high-reflecting |ayers by coatin sil&er
knideat i rigief | wied Lieatingi ngaEe¥ vets codtdiatedy (¥ diiseinyt and
structures, followed by transparent-coatin to,grotec{
hotivergidluer Bpeddl apoinlys aggspectively at 2mm ihtervals to

leave 100 marks on. A cellophane tape {(brand name: 3M, product
name: Scotch) is adhered to the silver specular reflecting
layer and peeled. Then, the transcription state of silver film

onto adhesive layer is tested.

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

layer of the tape and separated from mechanism

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

layer of the tape and separated from mechanism

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

5 cm in width and length respectively to make three samples.
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Al'so, the present invention can provide silver coating
conposi ti ons and preparation nethods of reflecting
| ayers 34 using them which can be mass manufactured
with no risk of air pollutizgn O water contam nation
anddharg Iom1defegtive proportions and inexpensive
production costs due to sinple manufacturin r ocess.
35 [CLAIMS] [C aim 1] Conpositions for forn?ng

Lun{ 8bhECHE Aled BYRSe CONt ababMged |ty corpidxes thamigeat to
obtai ned by the reaction between at |east 5 one silver

get CRRBOURE rabeFor(makar 1 maaduonrg othavrhrohani¢iy coordinate
anmoni um car bamat e or anmoni um car bonat e based

of fOMpounds seliactied dbrapeoasut aanbrie then|;FASEY B 1851-94)
AgnX 10[ Formul a 21 R1 ?roe , R3 NCONH R4

[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 £luid 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 using the spray gun.
After heat treatment in the oven at 150 °c for 1 hour, it
formed a transparent finish coating layer and then a
reflecting layer was obtained. Table 2 shows the properties of

the reflecting layer prepared by such way.

[Example 9]



10

15

20

25

R2/ [Formula 3] Rl ease JR4 R2 11NOCONH Re R3' Re
[Formula 4] Rl ea R2 --,1-1INOCCOM R3 15 [In the fornul a
above, X is a substituted group selected fromthe

group consi sting of oxygen,isul fur, hal ogen, cyano,
cyanate, carbonate, nitrate,

nitrite, sul fate, phosphate, thiocyanate,chlorate, 36

33.8 g (111.7 wmmol) 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 ym membrane filter. Thus, a composition for silver coating
fluid was obtained, which contains 20.56 weight percent of
silver according to the result of thermogravimetric analysis.
The composition for silver coating fluid was coated on PET
film, where acryl primary coating is treated, using Gravure
printing and baked at 150 °C for 1 minute. Then a reflecting
layer with high reflectance was obtained. Transparent finish
coating, composed of water dispersed polyurethane resin, was
applied to the reflecting layer, which was dried at 60 °C for 2
minutes. On the other side of coating, TKS-500 (adhesive, made
by Vixxol A&C) was coated. After laminating on the aluminum

plate, a lamp reflector was obtained.
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perchlorate, tetrafluoro borate, acetyl acetonate,
carboxylate and their derivatives, n is an integer of
1-4, RI to R6 are substituted groups independently
sel ected fromthe group congisting of hydrogen, C-030
of aliphatic or cycloaliphatic alkyl group or aryl or
aral kyl group, alkyl and aryl group substituted wth
functional group, heterocyclic conpound, polymner
[T&orPagnd and their derivatives, and Rl to R6 are not
all hydrogen.] [Claim2] The conpositions for formng
propektessi sy diayafefafectiagmidyenherepareshiin Skbppies

conpl exes have -t he-structwre—of—ormt-a—-5—HFormuta—5i
Ag[ Al. | EAvESe f grpeerds {in Fornmula 2 to 4, and
EfBdanges in 0.5-1.3.] [dai m 3]} digasorgosijte finsctaorce (%)
formng reflegti ng || a¥sis@in€d di m 1, whereiln said
silver Ilconpound is lone or nore lthan two mxXture
selecteld fromthe grou nsi stii ng ofy silver oxige,1
EX%T?%%thhiocggnate, siner cyanidg, silver {cyanate
siTver_ fcarbonate, sjilver nitratle, silyer nijtriteyg g
ExaplRer® sul f atke, siler phbsphatle, si Qer pdr chl or at e,
sittver fetraffuoro porate, 37 loxalate anditheir
Exaople s | ves. QO aimp 4] TKE conpositi &hs for| form hg
refteettng—tayer—of ctarmri,— 5 whereim RL T0 R are

i ndependently selected fromthe group consisting of

hydr ogen, nethyl, ethyl, propyl, isopropﬁl, but yI,
i sobul ylsalanmybpraexyiestet hyahexyatearepfpf: detdyi - 7-2)
i sooctyl, nonyl, decyl, dodecyl, hexadecyl, octadecyl,

sprigeatento ayel aprfimdtingc leyent wit, dypcl-ohEkylC, dPKy [Ewoldours
hydr oxyet hyl ,
andrelladxy Foopyd 0~ 2 anoerhy| Thet FeRE, B

hydr oxy,

met hoxy,

nmet hoxyet hoxyet hyl ,

t innex ditet elsénegm

ne,

met hoxyet hy

x¥& KERFRERS, three

nmet hoxyet hoxyet hoxyet hyl ,

nor phol i ne,

pi peri di ne,

pi perazi ne, ethyl enedi am ne, propyl enedi am ne,

0 hexangidngecrieditaed meflectebdylanedi ami ne, pyrrol,
i m dazol

A : some change in the reflecting layer

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

X : big change in the reflecting layer



15 pyridine, carboxymet hyl, trinet hoxysilyl propyl,
triethoxysilyl propyl, phenyIT met hoxyphenyl ,
cyanophenyl , phenoxy, tonI,”%enzyI, pol yal | yl am ne,
pol yet hyl enei mine and their derivatives, and RL to R6
are not all hydrogen. 20[C aim 5] The conpositions for
formng reflecting |layer of claim1, wherein said

ammmni um_car.bamat e_or, anmpni um.car e d. :

coMHOuRBE Bd e 67 or BENAR Tl i UF eV SE| A8t SFRT in the

fromthe group consisting of eth¥lanngniun1 .
temgg¢@¢@@¢baﬁgt pmg§lty chamber at 60 °C and 90% humidity for

I sopropyl anmmoni um sopr opyl car bamat e, n- but yl anmoni umm-
500 3gobus yt eadphrbnéniesabit Whamesni um sobut yl car bamat e, t -
but yl ammoni unt - but yl car bamat e, 2- et hyl hexyl ammoni un-

O :ehbythaxykcanbamat e fdectcedeny | lanyeni um
oct adecyl car bamat e, 2-

A : BEROXYREAYLanAD R RTaihaxyr) yd war bamat e, 2- 5
cyanoet hyl ammoni un®- cyanoet hyl car bamat e, di but yl ammoni u

x g%g%?g%%éggr bamate, di@qlrdacy amgyy um

car bamat e,
met hyl decyl anmoni umret hyl decyl car banat e,
hexanet hyl enei m neanmoni umhexanet hyl enei m necar bamat e,

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

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

[Industrial Applicability]

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

Also, the present invention can provide silver coating

compositions and preparation methods of reflecting layers



nmor phol i ni ummor phol i necar bamat e, pyri di ni um 10

et hyl hexyl carbamate, triethyl enedi am ni um

i sopr opyl bi car bamat e, benzyl anmoni um benzyl car banat e,
triethoxysilyl propyl anmoni up i sopropyl anmoni um

bi car bonat e, 15 i sobutyl amoni um butyl car bonat e,

et hyl car bonat e, i sopropyl carbonate, i sopropyl ammoni um
n- but yl ammoni um- but yl car bonat e,

usih§oBUbM| CAnDEmaten tbdutydanmonifiacitured with no risk of air

t - but yl anmoni unbi car bonat e, 2- et hyl hexyl ammoni um

poldu€h By lhexy leat bpnatent@niatdtyidrex pndmibaivem low defective

bi car bonat e, 2-net hoxyet hyl ammoni um

propoFet baxy ety | eaekpens tve 2 prethoxyet hydkatronduen to simple

I carbonate, 2-cyanoethyl anmoni um 2- 20

marR¥aeeat by cardesd e, 2- cyanoet hyl anmoni unbi car bonat e,

oct adecyl ammoni unoct adecyl car bonat e, di but yl ammoni um
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di but yl car bonat e, di oct adecyl anmoni um

di oct adecyl car bonat e,

di oct adecyl anmoni unbi car bonat e, net hyl decyl amoni um

met hyl decyl car bonat e, hexanejshyl enei m neanmoni um 25

hexanet hyl enei m necar bonat e, nor phol i neammoni um 39

nmor phol i necar bonat e, benzyl anmoni unbenzyl car bonat e,

triethoxysilyl propyl ammoni unt ri et hoxysi | y1Propyl car bon
[ceisys] pyridini unbi carbonate,triethyl enedi am ni um

I sopropyl carbonate, triethyl enedi am ni um bi carbonate
[ceathtileir 5 derivatives. (Claim6] The conpositions

for formng reflecting layer of claim1, wher ei n ‘
Conpakdtconposicyi ofsrmbie cefpecséng Siaygire orntdiuidglosilver

material of solvents, stabilizers, |eveling agents and
compileieas $hatanrire. diiladined? |byThehe onpast toronsefwgen at least

ormng reflecting |ayer of claim6®,
one silver compound of Formula 1 and one Or more than two

ammonium carbamate or ammonium carbonate based compounds
selected from Formula 2 to 4.
[Formula 1]

Ag,X

[Formula 2]

1, 9@@ ,RS
/NCONH;—R,;
R R5

[Formula 3]

R1_ @69@@ R4
Rz'j*hKDCXDNFt-Rs

[Formula 4]

R1 ®O N
Ry jHNOCOH

Ra

[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,



15 wherein said solvents are one or nore than two

m xture selected fromthe grgup consisting of water,
al cohol, glycol, acetate, ether, ketone, aliphatic
hydr ocar bon, aromati c hydrocarbon and hal ogen
substituted hydrocarbon solvent. 20[C aim 8] The
conpositions for formng reflecting | ayer of claim®,

erei n said _solvents are_one or_nore,th m

per LBt Gt 1 FO e BT GUnP oS Est | HGT oF L0ak 67 P ARE( harig) SOy Late
et hanol , . 1sopropanol, butanol, ethyleneglyco

andgpygéﬁ|q§r%ﬁqﬁqv%@etaté§;25n integer of 1~4, R
but yl acet at e, carbi t ol acet ate, di et hyl ether, 40

subgtettubgdr obupERs dilgEmrendmttlyy efnypckefdondrom the group
acet one, hexane, heptane, benzene, tol uene,

conshéoing ooy mettndene Ch-O6B0def cal bonteicach orydeoatiphatic
m xed sol vents of the above. 5[ C aim9] The

alkgDNpasidd oas fary!f obmi ngraBkyectgmgd,ayel kol cdmil maGyl group
wherein said stabilizers are at | east one sel ected

subd¥ PPNt He ORQuR cansistidkh Pf gAblg, Compawidssydiordnl 8ompound,
2, Formula 3, Formula 4 or mxture of at |east

of m.. Ph har 0 : an [ fur
pol oﬁ%o&ﬁ guF. 5%%?18fM§J4 1&PIPoHRds sand Yl RUrto Rs are not

7 to Rg are

all hydrogen.]

[Claim 2]

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

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

0.5~1.5.]

[claim 3]

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

silver acetylacetonate, silver acetate, silver lactate, silver
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The conpositions for formng reflecting layer of claim

9, wherei n sai d phosphorus conpounds are sel ected

fromthe 15 conmpounds represented as Fornmula 6 or

Formula 7. [Fornmula 6] R3P d/ormula 7] (RO)3 P 20 (In

the formul a above, R indicates al kyl or aryl group of

carbon nunmber 1-20.] [C aim 11] The conpositions for

formng reflecting |ayer of claim9, 25 wherein said
oxa3tkEuangoEpeLn e mivatielesct ed fromthe group 41

consi sting of butan thiol, n-he-xanethiol, diethyl

sul fide or tetrahydrothi ophene. [Caim 121

[claim 4]
The compositions for forming reflecting layer of claim 1,
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,
hydroxy, methoxy, hydroxyethyl, methoxyethyl, methoxypropyl,
cyanoethyl, ethoxy, buthoxy, hexyloxy, wmethoxyethoxyethyl,
methoxyethoxyethoxyethyl, hexamethyleneimine, morpholine,
piperidine, piperazine, ethylenediamine, propylenediamine,
hexamethylenediamine, triethylenediamine, pyrrol, imidazol,
pyridine, carboxymethyl, trimethoxysilylpropyl,
triethoxysilylpropyl, phenyl, methoxyphenyl, cyanophenyl,
phenoxy, tolyl, benzyl, polyallylamine, polyethyleneimine and

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

[ciaim 5]

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

isopropylammonium isopropylcarbamate, n-butylammonium n-
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The conpositions for formng reflecting |ayer of claim
6, wherein said filmassistants are nore than one

sel ected fromthe group consisting of organic acid,
organi c acid anmonium salt Qr organic acid nmetal salt.
[Aaim13] Preparation method of reflecting layers
conprising the steps of:

| ayer,

toating |

(i) formng a primary coati ng

whi ch i nproves the adhesion force of silver

but?@@&?ﬁﬁﬁa@@ﬁtin&do@ﬂ@&&amﬁ&nﬁ@atingjaﬂmmWﬁaaybpmant,on t-
he surface of substrate,

butphgmméﬁiﬁ@Cting§E§Qéé§%aﬁéﬁéﬂce 2 Re t el psstyismpnonium 2-

and (ii) formng a

ayer using the conpositions for formng

ethy%E%iwﬁbAm,_ 0bcBAYe OFEa@iormiai MecladecylcdBamiave, 2-
41 e preparation nmethod of reflecting | ayers of

w7

prepa

ahEE i sai d et hed Hexe tegipaibesatde step  2-

_ formng a transparent finish coating after
cya%@%ghﬁﬁgﬁm&ﬁiamf(”WEJEQaEB%th9ﬁE§ﬁbéﬁ@téﬁyerxﬁkﬂﬁyTbmmonium

at1on net hod of

reflecting layers of claim13,

aioMRen el Rysakfe Pr i MBOE il 16ARBhE GRS aaidey fci te,
* regpn or a p%gtocurable rgéin. 5[d ain116)5¥ﬁ§3ﬂ-Bm@ama -

we AR
neBRXETaet
moégggﬁgﬂ?gﬁ

benzylammonium

Gheift

LARoABthod of reflecting | ayersetydeiyichrbamate,
sald thernosetting resin is nelam ne,

gﬂé&hméﬂidﬂ1. acryl pekaikteyldydinitherfarbamate,
and epoxy or silicone typed resin. 10 [Claim
reparati onyuebRed; REcadbdmeadd ng | ayers aqfyridinium

wherei n said photocurable resin is acrylic

[ r
oo Ao R

[

et her

un ‘Etxji%ﬁk

18he8Vhhinfumci sopabpisiddbamate,
S5 nononer.

benzylcarbamate, triethoxysilylpropylammonium

triethoxysilylpropylcarbamate, ethylammonium ethylcarbonate,

isopropylammonium

bicarbonat

e,

isobutylammonium

butylcarbonate,

isopropylcarbonate,
n-butylammonium
isobutylcarbonate,

t -butylammonium

isopropylammonium
n-butylcarbonate,
t -butylammonium t-

bicarbonate, 2~

ethylhexylammonium 2-ethylhexylcarbonate, 2-ethylhexylammonium

bicarbonat

2 -methoxyethylammonium

<€,

2 -methoxyethylammonium 2-methoxyethylcarbonate,

cyanoethylcarbonate,

octadecylammonium

dibutylcarbonate,

dioctadecylammonium

bicarbonate, 2-cyanoethylammonium 2-
2-cyanoethylammonium bicarbonate,
octadecylcarbonate, dibutylammonium

dioctadecylammonium dioctadecylcarbonate,

bicarbonate,

methyldecylcarbonate,

hexamethyleneiminecarbonate,

methyldecylammonium
hexamethyleneimineammonium

morpholineammonium
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[Aaim18) The preparation method of reflecting layers

of claim 13, wherein said primry paint conprises

pol yur et hane, acrylic 20 pol yner, polyvinyl chloride

or poly butyral. nitrocellghose, polyvinyl alcohol

[ aim19] The preparation method of reflecting layers

of claim13, 43 coating, roll coating, spin coating

inkjet printing, offset printing, screen printing, péd
norPhbMihehridmiuer, e pri ntiemyylBhagoipni nt i ngbepzR Gyroonate,

printing. 5[Cl aim20] The preparation nethod of

trieehbepdi ngdrysiamebndlai m 14t ridtdreivs ilyd preanspRreeRate.
coating solution for formng said transparent finish
pyr§@ahifg conpri sespacaashrettant . 10[ d ai raxdgfhylenediaminium

isopropylcarbonate, triethylenediaminium bicarbonate and their

derivatives.

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

assistants.

[claim 7]

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

hydrocarbon and halogen substituted hydrocarbon solvent.

[claim 8]

The compositions for forming reflecting layer of claim 6,

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

butyl acetate, carbitol acetate, diethyl ether,
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The preparation nmethod of reflecting |layers of claim
20, wherein said reductant is selected fromthe group
consi sting of hydrazine, acetichydrazi de, sodi um
pot assi um borohydride, triggodiumcitrate, am ne
conmpound sel ected from nethyl 15 di et hanol am ne and
di met hyl am ne borane, netal salt selected fromferric
chl ori de nonobasic and iron sul fate, hydrogen,
et hyRy@getuizoni dioxearbomerbydx ety lakahyde B8ERPRfrd Nexane,
sel ected from formal dehyde and acet eal de%de, gl ucose, ,
hepB&66[ biserdint, saldlophiec achtorefemic &G Y1gpEogartoyide.
and hydroqui none. 20 [C aim 22] The preparation method
car8bnt et reailicwideayar miskdcbaivens of \ier &ib®Veai d
nmet hod nore conprises the step of: formng a pre-coat
| ayer by coating and drying a priner between step (i)
and 25step (ii). 44 [Caim 23] The preparation method
[cPiiked) ecting layers of claim22, wherein said prinmner
Is selected fromthe group consisting of 5 al kyd .
The' €8bpo @Dl Hasd eEorestoymisid | cofideretnd, Lsveyuref hadgim 6.
resin, epoxy resin, phenol resin, polyamn de resin,
whaTRl 8N 16 o estdbinicieds rese natuisastr aned polgsder from the
resin and polyvinyl butyral resin. 10[C aim24] The
grdRfLPasRs i SNitet bed aiineef tenpowyld ayBpsmelacl|Zai nfagnula 3,
wherei n said nethod nore conprises the step of:
Foli@f1 NG aposixeand |@yeatbylasitngosai coff r shsPar @frosphorus
coating between step (ii) and step (iii). 15
compounds and sulfur compounds.

[claim 10]

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

[Formula 6]

R43P

[Formula 7]

(RO)3 P

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

carbon number 1~20.]

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

wherein said sulfur compounds are selected from the group



[Claim25] The preparation nethod of reflecting |ayers
of claim 24, wherein said tr%ﬁfparent coating sol ution
is polyner resin selected fr wat er di spersed

pol yur et hane resin, silicone 20 resin and acryl resin,

con81st1$ 'o%oﬁ%%ﬁﬁ %ﬁ!e ted fﬁgghﬁékﬁgglco%ﬁé{%%?g%ﬂ&flde or

Zlrconrum coupl 1 ng agen anrum couplin

tetr, ydrgrgfgrsor . 1/5 [Flgures] [Flgure 1]

[claim 12]

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

salt or organic acid metal salt.

[claim 13]

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

of claims 1 to 9.

[Claim 14]

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

reflecting layer.

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

a photocurable resin.

[claim 16]

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

silicone typed resin.

[claim 17]

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

monomer.

[claim 18]

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

or poly butyral.

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

wherein said coating method is brushing, spray coating, dip
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44 4 44 1.7, OWAWa v.v..? 4-7.4: a at .+

si 7. Pi **I. . 4 a* 4* Ak v* a *4 * 114 4* * n
fa 44 If ** 04 44 ff 2 dreteStre [Figure 21
43

coating, roll coating, spin coating, inkjet printing, offset
printing, screen printing, pad printing, Gravure printing,

Flexo printing or Riso printing.

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

transparent finish coating comprises a reductant.

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

salicylic acid, tannic acid, pyrogallol and hydroquinone.

[claim 22]

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

step (ii).
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[claim 23]

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

butyral resin.

[claim 24]

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

(ii) and step (iii).

[claim 25]

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

agent and metal precursor.
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[Figure 10]




