Bl NDER COVPOSI TI ON FOR SPRAY BACKGROUND OF THE | NVENTI ON 5Fi el d of
t he i nvention The present invention relates to a binder
conposition for spray used for interior materials which can provide
gl ass wool or rock wool with an adhesive force by sinmultaneously
spraying two solutions onto the glass wool or rock wool so that the
gl ass wool or rock wool is adhered to steel or concrete to enhance

effects of heat insulation_and..s I I d nore
particularly, to a binder %j}, &%W%#P%%@fl rst solution of
200 to 400 parts by weight consisting of polyvinyl alcohol,
preservative, antifoam ng agent and purified water, 15 and a second
solution of 100 parts by weiagRtrews ogt vt @fveRotdlg aci d, basic
conpound, glycerin and purified water. Description of the Prior Art
Bi nders used in the past is a one-conponent solution 20 consisting of
pure water or polymer material, and is sprayed onto interior
mat eri abs or st%@lduﬁﬁe‘ﬁh%dﬁwﬁﬁopressure to adhere the interior
materials and steel. However, the conventional one- con£O nent sol ution
t

has probl ems u?htené&feFﬁ%t aﬂh‘éeéit\%enfﬁ]éetﬁs tRedk PARdey “‘(E’SPE)Fl%{ho?OES
physi cal p£§¥§y1ﬂ%e8r§o§hfﬁ%§¥1o§fES{e}la sl%ﬂighoéaﬁ 5n%v1 ETgss wool

or rock wool with an adhesive force by simultaneously spraying

——’

two solutions onte the glass wool or rock wool so that the
10 glass wool or rock wool is adhered to steel or concrete to
enhance effects of heat insulation and sound insulation, and
more particularly, to a binder composition containing a first
solution of 200 to 400 parts by weight consisting of polyvinyl
alcohol, preservative, antifoaming agent and purified water,
15 and a second solution of 100 parts by weight consisting of

boric acid, basic compound, glycerin and purified water.

Description of the Prior Axt
Binders used in the past is a one-component solution
20 consisting of pure water or polymer material, and is sprayed
onto interior materials or steel under constant pressure to
adhere the interior materials and steel.
However, the conventicnal one-component solution has
problems in that the adhesive force is weak and its color and

25 physical property are changed after the lapse of time. If the



col or and physical property are changed, the adhering surface between
the interior materials and the steel is cracked so that the interior
materials are likely detached fromthe steel. Consequently, there is
needed a bi nder conposition for 5 spray which can exhibit a strong
adhesive force even with small quantities through chem cal binding
whi ch happens by spray of two-conponent solution, and can prevent

di scol or at icohoandndrapmysiaala prhysital apy oenoygdf okha kdmgr ingresurface
SUMVARY OF THE | NVENTI ON Accordingly, the present invention has
been made PELYBRR NEhdnEBHVR: ML dakd Fcobhenstesdc der FRECKS tRethat

prior art, .and,an abject of, the present inventign.is to provide a

bi nder 15 (Fgﬁ‘pb%aﬁﬁlglﬁ W%Fe’slﬁaéyagﬁﬁc’ﬁ(e é{nd%t}@egefﬁ?%stg‘evﬁg ©or rock
wool with an ex esi or;ge ' t I r.ayk

ral 1 quant 1 1 6t e R RE  So1 UFoRe thi SH RS0 sor
cheni cal s bisRghPOwnAMOTARN cRPiEEt 206t EORy RIBSESMe | M4RBL LOBN 19 0 small
provide a 20 binder conposition for spray which can prevent a

physi cal propetityidsr arhdoeghgclehisralortanedng romich | loagpensmbybygpsty oaf
chem cal binding generated i mediately after two-conponent sol utions
are sprayedwo-component | gobitden. t oaB@comil | Pheverise dsceépration  and
according to. one 25 aspect of the present jnvention, there is

provi ded a"BitAER&H" %Bﬁgwéﬂi EFOBBRt %I Mg 19 F4Fsol ution of 200 to
400 parts by wei ght consisting of polyvinyl alcohol, preservative,
antifoam ng agent and purified water, and a second solution of 100
parts by wei ght consisting ofsuhMarY GicHE hwswrIownpound, 5 glycerin
and purified water.

Accordingly, the present invention has been made to solve
the above-mentioned problems occurring in the prior art, and an
object of the present invention is to provide a binder

15 composition for spray which can provide glass wool or rock wool
with an excellent adhesive force by simultaneously spraying
small guantities of two-component solutions which causes strong
chemical binding.

Another object of the present invention is to provide a

20 binder composition for spray which can prevent a physical
property from being deteriorated from a long time by strong
chemical binding generated immediately after two-component
solutions are sprayed.

In order to accomplish these ocbjects, according to ocne

25 aspect of the present inventicn, there is provided a binder



According to a preferred feature of the present invention, the first
solution consists of the polyvinyl alcohol of 1 to 30 parts by

wei ght, the preservative of 0.01 to 5 parts by weight, the
antifoam ng agent of 0.05 to 5 parts by weight, and the 10 purified
water of 70 to 99 parts by weight.

Thepreservativec%ntains5-chLoro-2

_methyl-4- i sothi azoline-3- d
2 ot byl - 4CPRTH AP0 PR ORE, 2 FLEt RRIGFAPR A0 geardp: Baree by

feature of re cLnventiqn, t d sol utien c ' he
boric acidw%n$8930%%§%%%@%§P158aeidﬁ?f%ﬁﬁgﬁba§¥%k%ggbou§%%%%&géglv%
10 parts byn¥efdHiingt Bl VAR ighrekifd Svdt@rl0aRaAr & Ssdyorteisthiit 8ol dde
purified water of 70 to 99 parts by weight. The anti foam ng
agent is migedpadttsh polwesighy| enespdyicm ofhibolitsaaidonbadiicc compound,
surfactant, and purified water. 20The basic conpound consi sts of

pot assi Um bydeosdindendf p@:ified @@grarts by wei ght or sodi um hydroxi de
of 01 to 10 parts by weight. Since the_ binder conposition for spray

accordi ng to thRCHHEESAt TP i SMSaIER S Feasireated sy PERBSRbngbRBRLCN.
thgf:gzi ;B%e f%é? %% u%%gﬁ éghsﬁggg g%“%heigof¥é¥quegl¥%ﬁél %& 1 to 30
parts by weight, the preservative of 0.0l to 5 parts by weight,
the antifeoaming agent of 0.05 to 5 parts by weight, and the

10 purified water of 70 to 99 parts by weight.

The preservative contains 5-chloro-2-methyl-4-
isothiazoline-3-one and 2-methyl-4-isothiazoline-3-cne.

According to a preferred feature of the present invention,
the second soluticon consists of the boric acid 1 to 30 parts by

15 weight, the basic compound of 0.1 to 10 parts by weight, the
glycerin of 0.5 to 10 parts by weight and the purified water of
70 to 99 parts by weight.

The antifoaming agent 1s mixed with polyethylene glyceol
which 1s a nonionic surfactant, and purified water.

20 The basic compound consists of potassium hydroxide of 0.1
to 10 parts by weight or sodium hydroxide of 01 to 10 parts by
weight.

Since the binder composition for spray accerding to the

present invention is fabricated by two-compeonent soclution, the

25 glass wool or rock wool is provided with an excellent adhesive



force by sinmultaneously spraying small quantities of two-conponent
sol utions which causes strong chem cal binding. Further, since
the strong chem cal binding is generated i medi ately after

t wo- conponent sol utions are sprayed, the 5 physical property can be
mai ntai ned for a long tinme. DETAILED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS Herei nafter, preferred enbodi nents of the present W

i nvention mdrde Q§¥dQ§Hﬂﬁﬂ@£ﬁ%dMsu?.r@ﬁfﬁyiﬂée druiheqa&GorRanyi 88 two-
drawings. In the foll ow ng description and draw ngs, the sane

ref erence cunpenahs srletises Wdctlesayssat etirbey shemiosl Simdiag.
conponents, and so repetition of the description on the sane or
simlar conpondiesheri | sbeconiha egtrangA disfdeal cbrpdyia i bh goremysedy
according to the rese@t i nvention contains,a first solution of 200
to 400 par%@‘eﬁ‘ﬁa\%\‘g}r%h@ EBhsi O AGTRINPS ySPHALCRPc ottt |, SpragefvatiGe,

anti f oapi ng..agen n rifie =] G ecqnd sol ution of 100
parts b§1ﬂgpﬁﬁga%d%§%§¥|Hgé%}qﬁﬁg%%gg%?%g %%gfkqgg %ﬂ%ﬁ, 20 gl ycerin
and purified water. The first solution consists of the polyvinyl
al cohol of 1 to 30 parts by weight, the preservative of 0.01 to 5

parts by wei ght, pErTERS iDESeRIPEYER! THE MREFERRED EMBEDIMENTS Wei ght,
and the purified water of 70 to 99 parts by weight.
Thepr eservati vecont ai ns5- chl or o- 2- net hy1- 4-
Hereinafter, preferred embodiments of the present
t0 invention will be described with reference to the accompanying
drawings. In the following description and drawings, the same
reference numerals are used te designate the same or similar
components, and so repetition of the descripticn on the same or
similar components will be omitted.

15 A binder composition for spray according to the present
invention contains a first solution of 200 to 400 parts by
weight consisting of polyvinyl alcohol, preservative,
antifoaming agent and purified water, and a second solution of
100 parts by weight consisting of boric acid, basic compound,

20 glycerin and purified water.

The first solution consists of the polyvinyl alcohol of 1
to 30 parts by weight, the preservative of 0.01 to 5 parts by
weight, the antifoaming agent of 0.05 to 5 parts by weight, and

the purified water of 70 to 99 parts by weight.

25 The preservative contains 5-chloro-2-methyl-4-



i sot hi azol i ne-3-one and 2-net hyl - 4-i sot hi azol i ne- 3- one. The
pol yvi nyl al cohol is cross-linked with borate ion generated through
reacti on between the boric acid and the basic conpound which are
contained in the second solution in polymer 5 chains, so that the
bi nder has a stabl e physical property for a long tine. In this
i nstance, the antifoam ng agent is m xed wth polyethylene glycol

which is a eRLNG reulasd aa 2anck Uit edwakelindenpkhe first
solution is mxed, the 10 antifoam ng agent has a role of renoving

f oans gener at edhien gdigvpnptesdcohioaddsng:ddse-pirkdd ediviat eorétd oibhe
first solution. The second sol ution consists of the boric acid 1
to 30 partgensyabed gitroughergasiioncbepirand the Dodia @cid padtthehypasic
wei ght, the glycerin of 0.5 to 10 parts bg wei ght and the 15 purified
wat er of 7HPeVES $E*qqsa5§ ﬁ@pgﬁ&qed in the second solution in polymer

Since the horate solution, is, not fully reacted w t.h th | yvivi nyl

2l conol & HERr o it DBrar e s rere | SRR et ey Baln gt ne
basic co +$Meh as potassi um hydroxi de or sodi um hydroxi de, and
thus is induced in a type of a borate ion which can fully react with

the polyvinyl ahcohdls Ihe=glogcerdnd afntQfbahingl Oagparit SiHy mdRe@htvikB

added to polyethylene glycol which 1is a nonionic surfactant, and

purified water. When the first solution is mixed, the

10 antifoaming agent has a role of removing foams generated in the
process of adding the purified water into the first solution.

The second solution consists of the boric acid 1 to 30

parts by weight, the basic compound of C.1 to 10 parts by

weight, the glycerin of 0.5 to 10 parts by weight and the

15 purified water of 70 to 99 parts by weight.

Since
the borate solution is ncot fully reacted with the polyvinyl
alcohol, the pH of the borate sclution is adjusted by adding

20 the basic compound such as potassium hydroxide or sodium
hydroxide, and thus is induced in a type of a borate ilon which
can fully react with the polyvinyl alcohol.

The glycerin of 0.5 to 10 parts by weight is added to
increase the acdhesive force of the binder composition for spray

25 and thus prevent the binder composition from flowing down from



i ncrease the adhesive force of the binder conmposition for spray 25
and thus prevent the binder conposition fromflow ng dowmm from the
sprayed portion. According to the binder conposition for spray
consi sted of the above-described conponents, two solutions are

si mul t aneously sprayed onto the glass wool or rock wool to 5 provide
t he gl ass wool or the rock wool with the adhesive force so that the

gl ass wool eakedQl rGap be adhered to steel or concrete.
nmet hod of ?gif?kay?ng fhe bi nder conposition for spray according to

the present invericraingne tdie phycd € dompboPEIdry FiR¢Webtahectesetdded
with reference to enbodi nents. Pol yvi nyl al cohol of 5 parts by
wei ght, préeser vatbyee-aglesgrOBegar t sobgongitght cooai ni sglutions are
5-chl oro- 2- net hyl-4- jsothiazoline-3-one and

2- et hyl - 451EP{RNESST 1 heSREBIFE. AHG fiohfhi BlPSyeti?Cbof P, FOpAr t90hy to
wei ght which_copsists of 15 | yet hyl ene, gl ycol .and _purified water
ot pur b GGt e EoBl P8 T VB iR s AT chee
the first | .ut.j.on, i1C .acl t y i basi
conpound osgdg?kbgpfsg%isaeléﬂt?égkg%gfﬁﬁho a? %%f% ixﬁb?gh%t%ﬁ&icr

purified wabesr@E.20 95.5 parts by weight are m xed to fabricate the
second sol uti on.

A method of fabricating the binder composition for spray
according to the present invention and the physical property
10 will be described with reference to embodiments.
Polyvinyl alcohol of 5 parts by weight, preservative of
0.05 parts by welght containing 5-chloro-2-methyl-4-
isothiazoline-3-one and 2-methyl~4~isothiazoline~3-one,
antifoaming agent of 0.1 parts by weight which consists of
15 polyethylene glycol and purified water, and purified water of
94.85 parts by weight are mixed to fabricate the first
solutien.
Boric acid 3 parts by weight, basic compound of 0.5 parts
by weight, glycerin of 1 part by weight and purified water of
20 95.5 parts by weight are mixed to fabricate the second
solution.
[Embodiment 1]
In a spray device including a plurality of spray nozzles,
each of the spray nozzles was supplied with the first solution

25 of 200 parts by weight and the second solution of 100 parts by

A



[ Enbodi nent 1] In a spray device including a plurality of spray
nozzl es, each of the spray nozzles was supplied with the first
solution 25 of 200 parts by weight and the second sol ution of 100
parts by weight.d ass wool filled in other nozzles was sprayed
together with the first solution and the second solution onto a
surface of steel, and then they were dried during 28 days.

[ Embodi menfei2d¢ 51N &ispEay,savi ¢e118¢! udi ngere Pl Ypahidy QhsSPEdhyed
nozzl es, each of the spray nozzles was supplied with the first

sol uti on ofog@3@Bepatith hypeweigidt sndtite secaend sotard ewlotidd®mar ks
by weight. Gass wool filled in other nozzles was sprayed together
with the féurdeceoblitdtenlanand rdesetioend weok udiised dnrona 280 dgysf ace of
steel, and then they were dried during 28 days. [Enbodi nent 3]

In a spray devilEBPPAYTSRE 4 a plurality of spray nozzles, each of the

SPr 2y, 19221 o5 v SUBBLLEG AN IS HHEPL, 39001 G0 ofe 4R0.0aLtn
filled in ddhenenorz! es- ARy elad ARATE Wi the Teikst solilian
and the second solution onto a surface steel, and then they were
dried duridm %% éayss deomahat b¥e BodicaBat folution of 100 parts by
waight. Glass wool filled in other nozzles was sprayed
together with the first solution and the second solution onto a
10 surface of steel, and then they were dried during 28 days.

[Embodiment 3]

In a spray device including a plurality of spray nozzles,
each of the spray nozzles was supplied with the first solution
of 400 parts by weight and the second solution of 100 parts by

15 weight. Glass wool filled in other nozzles was sprayed
together with the first solution and the second solution onto a
surface of steel, and then they were dried during 28 days.

[Comparative Embodiment]

A mixture of a binder of 100 parts by weight consisting of

20 vinyl acetate and purified water of 800 parts by weight was
sprayed onto a surface of steel together with powder of glass
fiber, and then they were dried during 28 days.

The adhesive forces between the glass wool and the steel

which are sprayed by two-component binder are measured and

25 shown in Table 1 below through Embodiments 1 te 3 and



A m xture of a binder of 100 parts by wei ght consisting of 20 vinyl
acetate and purified water of 800 parts by wei ght was sprayed onto a
surface of steel together with powder of glass fiber, and then they
were dried during 28 days. The adhesive forces between the glass wool
and the steel which are sprayed by two-conponent binder are neasured
and 25 shown in Table 1 bel ow t hrough Enbodi nents 1 to 3 and

Conpar at i Ve"E#p8HTHediodiment According to a measuring method, a cap
with a ring isAaCdcgeégrq to the surface of %ljge gl ass_wool, hvvhi chni S .
adhered to t he ETPFaERY of Ot Re EPEEF EY PRENSto-TofipBndath sé1 Jtifdn, Sby
5 using a upetlane adReskypraand  heg Hiagé’%cﬂt,a%iﬁl’!rgg-aﬂhe ed It
t he urethane adhesive is cured, the ring of the cap is caught Iby a
spring bal emcesudiute heh the speéngphaltdecerves cpibbisht Nseleibagt ikgn
per pendi cular to the surface of the cap until the glass wool is

det ached fusimat heustideine tteesbie, 16ndedsur iagedrrd efraky neumddoad.

The adhesive force is calculated by the follow ng equation. The
adhesi ve force Jis thst Sraepis dhehter Wy siuredr ytiporaingnefofhe earlisss
wool adhered tht% the surface o ihe st eel tahnd a nmean val ue i

.S X
obtai ned fTBIAENEe AdRBLIVE Pojale, and then tne Sprihg balance is

pulled in a direction perpendicular to the surface of the cap
until the glass wool 1is detached from the steel, thereby
10 measuring the maximum load.

The adhesive force is calculated by the following
equation. The adhesive force is obtained from three arbitrary
pertions of the glass wool achered to the surface of the steel,
and a mean value is obtained from three adhesive forces.

15 Adhesive force = maximum load (kg)/sectional area (%) of

cap adhered to surface of glass wool

[Table 1]

Adhesive force (kg/ m°)
Embodiment 1 4.65
Embodiment 2 9.39
Embodiment 3 5.32
Comparative Embodiment 1.35

It would be understood from Table 1 that the binder
composition for spray fabricated by the invention is strongly
20 adhered to the surface of the steel and the glass wool by

spraying the composition onto the ¢glass wool.



0 Adhesive force = maxi nrum | oad (kg)/sectional area (112) of cap
adhered to surface of glass wool [Table 1] Adhesive force(kg/ 1112)
Enbodi nent 1 4. 65 Enbodi nent 2 9. 39 Enbodi nent 3 5.32 Conparative
Enbodi ment 1. 35

Although preferred embodiments of the present invention
have been described for illustrative purposes, those skilled in
the art will appreciate that various modifications, additions
and substitutions are possible, without departing from the

5 scope and spirit of the invention as disclosed in the

accompanying claims.



It would be understood from Table 1 that the binder conposition for
spray fabricated by the invention is strongly 20 adhered to the
surface of the steel and the glass wool by spraying the conposition
onto the gl ass wool. Al t hough preferred enbodi nents of the
present WhAGnES OhAHAED IBeen described for illustrative purposes,
those skilled in the art will appreciate that various nodifications,
addi tions and substitutions are possible, wthout departing fromthe
5 scope and spirit of the invention as disclosed in the acconpanying

claims. 1 WHAR ﬂ)|§d%rhﬁ%|ﬂo$rfor raf BhipfeIngeomposi tion for spray
conpri si ng: first SO|%F€I?)‘I’1 Wzog to 400 parts by wei ght of

the bi nder C% tsédllﬁlﬁa Q{f ottﬁ 488 p%?%tsbzf HFdeHé bﬁ’ifde{ Etfhéséuhgtoﬁ to 30

sol ution of yV|n coho rva ive, an an

and purif] wei ght of
t he bi n(ﬁer CW élg{ﬂi'%@H%F'%gglﬁ@gggf@&%h@a ?051015 ’%gﬁﬁat'\gﬁv%‘en n and
purified wherein th nd sql ution consists of the boric
acid 1 B "?JQQ@QGBEF%F? ﬁ'te ?h@n econd solution, the basic
conmpound of 0. 10 parts b t of the second sol ution, the

o yort @ greopisolfoner AP parg Py @moféne PRECSESIING of BOTGACER® ¢ he
purlfled water of 70 to 99 parts b i ght of the second sol ution.

2. The HaSHGORRAHNGs DYLOn atd BRE @f@r avhgrainthe waeond splutias consists of

preservative contains 5-chl oro-2-nethyl-4-isothiazoline-3-one and
2- met hy Ithetbpgeaiddziel 3nearss lnweight of the second solution, the basic compound of

0.1 to 10 parts by weight of the second solution, the glycerin of 0.5 to 10 parts by
weight of the second solution and the purified water of 70 to 99 parts by weight of the

second solution.

2. The binder composition according to Claim 1, wherein the preservative

contains 5-chloro-2-methyl-4-isothiazoline-3-one and 2-methyl-4~isothiazoline-3-one.

3. The binder composition according to Claim 1, wherein the antifoaming agent

is mixed with polyethylene glycol which is a nonionic surfactant, and purified water.

4, The binder composition according to Claim 1, wherein the basic compound

consists of one of potassium hydroxide or sodium hydroxide.

5. The binder composition according td Claim 1, wherein the first solution

consists of 0.01 fo 5 parts by weight of the first solution of the preservative, 0.05to 5

10



3. The binder conposition according to Caim1l, wherein the
antifoam ng agent is mxed with pol yethylene glycol which is a

noni oni ¢ surfactant, and purified water. 4. The binder conposition
according to Claim1l, wherein the basic conmpound consists of one of
pot assi yarisyineighiofahe idisontiby df el aitifoanfing Baenhtnd 0 te @apRsistbyon
according to Claim1l, wherein the first solution consists of 0.01 to
S parts vaightedrahg ikt séigorh bf Sk RReked wakerof the preservative, 0.05 to
5 parts by weight of the first solution of the antifoam ng agent,
and 70 to 99 parts by weight of the first solution of the purified
water. 6. A nethod of applying a binder conprising the steps of:
form ng fins | Ut I . | S 00 to 400 parts by
wei ght é? thg\@Fﬁgggkgﬁggﬂ%%%gﬁﬁgt?%ﬁbgg&ggkiékﬁngalcohol, a
preservative n_antd f.oam.n ent. gnd purifie ter: f 1 ng
D Second sol TR Brrst3a R o FELRinBRT il sinsbed 850 erie pypeledf 81 e
bi nder . combination of boric acid, a basic congpound, glycerin and
pur' 11 edaBIER oLAgowBaon AEBody PYAoth Ay ieRereRTS drsitfhd oo Ag
second solution together. 7. The nethod of applying the binder of

cl ai m 6 aFduEifigd 'step of spraying further conprises spraying the
first solution and second sol ution onto one of glass wool or rock
wool . 8. ThérmingssecopndpplLiiomef hadinsdengemposingl 1@0martsfyrweight of the
conprising the step of adhering the one of glass wool or rock wool to
one of diirgkr oba cooinagion. of beric Ak, abiakivccoammiupdnglycérin dindhderifieof wategi m
8 wherein the first solution conprises 1 to 30 parts by weight of the
first sandti on of polyvinyl alcohol, and the second sol ution
conprises 1 to 30 parts by weight of the second solution of boric

aci d. simultaneously spraying the first solution and second solution together.

7. The method of applying the binder of claim 6 wherein the step of spraying
further comprises spraying the first solution and second solution onto one of glass

wool or rock wool.

8. The method of applying the binder of ctaim 7 further comprising the step of

adhering the one of glass wool or rock wool to one of steel or concrete.
9. The method applying the binder of claim 8 wherein the first solution comprises

1 to 30 parts by weight of the first solution of polyvinyl alcohol, and the second

solution comprises 1 to 30 parts by weight of the second solution of boric acid.
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