;e3el 046j T 2 ~ JUN 1002 ACRYLIC EMULSI ONS AND PROCESSES FOR PREPARI NG THEM
AS VELL AS ADHESI VE TAPES USI NG SAI D ACRYLI C EMULSI ON FI ELD OF T?§~N o0l )
| NVENTI ON The present invention relates to thetechnical field of £'5 § ueous
acrylic emul sions with ex t adhesion, particularly to the technical
field for bonding nateria@ﬁ@@ﬂBmmwmwm nmooth surfaces, i.e. polymer foans
such as urethane foans, p nms, rubber foans; fibrous materials
such as paper, cloth, non-wov&wedabric; or materials roughened on their
surfaces by ZO enbossing, abrasion, chemcal treatnent or the like to each
other or to other materials. PRIOR ART Sol vent-type acrylic adhesives
obt ai ned by sol ution polynerization are used by suitably changing their
conposi ti on, atRytet edubryToNg gkb , PROUERSHSaroRePRitiardiNgt TibtADwERL, Abe |ike
to well bal ance their adhesive characteristics for the intended use.

However, the use of solvents has recently posed environnental problens,

whi ch pronpt ed att enARRSIVEcBREES EIINE SAID .ACRYIAGTHh EBLBEONS aqueous ones,
but acrylic emul sions prepared by 20 enul sion polynerization with the
conposi ti on_unchan of w poor water resistance or |owered adhesion.
It has beenE‘hﬁﬂgm?ﬁgF Fﬁ?@mf ecause the surfactants used are |ocalized

on the surface or enulsion particles are wholly not fused to each other
during drying to RhgderehoMbdgéenicratironrelates] tgukheooechimikadwa g it i ve
solution to this problemis to.add a.tackifier intq acrylic_epulsjons.
owever > soHE PR SrY Lot MG B PRI P TS AME PRl Py FLSTPe 1Y
tackifier ipnta WS 5 AT V4 Si : ey] ; QURLLEchNi ques
5 i ncl ude: Q§ é%gg%b#néea té%%fng% g?@éﬁﬁgg%Rfﬁagyio vé%%ﬁpogggry iC

enul si on pagitfd®s, and.ZpolperaFosnk! yudh spergelBane t Bedds|,i @p1yBIOfin

emul sion and then mxing it wwth an acrylic enulsion. 10 However, the first
t echni que 1jodmes thbprobbamst MhEbrohe makenitalsg sachyas apey, stontlhs | ess
stable and includes the - solvent. The second techni que 2) has the problem

that the sWRIHECIHT GEBEForoeMATSEEGT AgrTHEIECK PRI Brets S8XEassr VY y

i nclud or e effec [ ; Kifi n_no . fLrgiently
producg bé%@%?Eg%ﬁé %ggé??|er?§ﬁﬁ§? |§I¢§%%%§n93e%h§ﬁPﬁéh§?y %gﬁresins
during dryisghed BORBebthOr SRANEE-ilshese probl ens, JPA No. 23641/ 79 proposes
an acrylic enul sion obtained by emul sion pol ynerization of acrylic nononers
in which a tackd figr has been dissol ved. JPB 20 No. 3035l/90 proposes a
process for nore stably preparing such

Solvent-type acrylic adhesives obtained by solution

polymerization are used by suitably changing their composition,

15 molecular weight, molecular weight distribution or the like to
well balance their adhesive characteristics for the intended use.
However, the use of solvents has recently posed environmental
problems, which prompted attempts to replace solvent-based
adhesives by aqueous ones, but acrylic emulsions prepared by

20 emulsion polymerization with the composition unchanged often
show poor water resistance or lowered adhesion. It has been
known that this is because the surfactants used are localized on
the surface or emulsion particles are wholly not fused to each

other during drying to hinder homogenization.
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an acrylic emulsion. Furthernore JPA No. 80482/90 describes that tackifiers
can efficiently be incorporated into particles by emnul sion polynerization
of acrylic nononers in which the tackifiers have been dissol veq 9 Eunmi
presence of a seed polynmer. 25 These di scl osures suggest that tackifier
particles are divided as finely as acrylic emulsions to allow themto be 2
Z 1 JUN 1001 readily honogenized with acrylic resins. However, the

exi stence of tackifiers during enul sion polynerization has the serious
probl em of | owering the nol ecul ar weight of the acrylic polyner and thus
extrenely lowering its cohesive force because they 5 generally act as
potent chain transfer agents. Therefore, all of the above disclosures rely
on positively enhangiag £RECErESISOARCAGN densinty RreRLe cdrsoss| adkabl e

nmononer or abun nthFtncludin% a relativegﬁwcohesive nmononer. to prevent

| owering oft Vel BY EL YL CHERRYETOR S uBRWBY toe s SPRptREe a

consi der abl e L ati o, on. halancing, gharacteri 51165 Qb aihesives. Namely,
an enhanced Ccrossl 1 nking de Sity or an abundant™ tohesiveé el eénent i npairs
vettabi | ity;anddsharefore aghesbas. Kaw el abhyry ihhascihedizadvant age
of inpairing adhesion to polyolefin materials or 15 rough surfaces,
especi abl y troclpeleymer foans. JPA No. 178402/ 92 points out this problem and
proposes that a seed polynmer having a high swell for solvents should be
prelimnarily Prepadiagdastdsiedues Pysapl s yhi ¢ aohemdr to eerrkici ng a
tackifier dissolved.therein gh ul d be .polynmerized 20 in enulsion to
facilitate absor ptibm-6f PAES1ECKif PBF into particles of the seed during
pol yneri zati onpa bt .al . gQo i p 1 Lnhereasi ng
e e N M e i e LA
acrylic nononer ithatonsuiRg 1© Witel bRl aerylic palyseshze a seed pol yner 25
and uses a nultifunctional nononmer and a chain transfer agent in

conbi nafi on for dioeslernkihg Sogthaechheqentl)r basyshemfdoia ghat thzl JUN
2002 has a high ,:rossl ~r.ki:~g . der_s~~n. T;:us, ~._~s scl~a=~.cr_ .~Cc~:-sS
~c= Cr O\/~d2rea°"’$?-.t.l©9 aFHREC RPAS1gr G liese Sta}?%ea'qqdﬁdnﬁl‘é‘??i:‘qk\%. N~y

Ori COSSlyz o kin ensity, .= hd'_JI o 10~ %
L1100 L, - %A}CYegE:'f?]I"% %e:sz%cﬁéy tS?@é%}%ngI g{#t%%%ﬁp\ﬁﬁ%t%}iu! s O
=0 G "' ? swirateSanbansés WA leyuPol FyRlg frtBanBacHie i eseBkcéspieRllyoN was
made to oJercone the above di sadvantages of the prior art and ains to
i nprove adhigsilodedndr hiohdiafifeptwef addiagr w teckhiiesi ors, natdhesi ve
conpositions using said acrylic_ emnul sions and adhesive_tapes using them

Di SCLd;@RE SdilffT;H_Eeri_érRIFQﬂﬁl_cleﬁl BFB%H‘S_‘% &@oF@%k%ﬁe?raﬂﬁvéaﬁ?Uo%I ens, the

| nvention gsdeflnedain O alm}.provides A0 A6 Yl Gemul sion obtained by
preparing at” I'east "two acrylic mononer di Spersi ons é%ntalnlng a tackifier

di ssol ved at diff@Bf eieRr 90§41 RS hicBe 3PrASTHd, C TERMNOGEI2362aYHYi NG out a
pol ymeri zation reaction of one acrylic nmononer dispersion and then adding
the ot her auropldsesnenoaeryldics pandsom taptadnetieby prodeednt pel podyiratizat i on
reaction) wherein_said acrylic enulsion being.aqueous enmul si on and/ or
aqueous emfiisiaSEYpHAE tTNIMErSo ARGy D rigakiE1ebIRasnbeenTRESSHMES-i dRBas
defineg.in ai vides an acrylic erulsion according to C aim

wher o1 A0t Ay GRSPE T8 HHRE S AKITI S Coft BPHe & 1o 9P AeBRE T YRR
monomer  di SPLison, & Ser MBlort. N8 LRERLANOLEA Offo Ofaddae /b3CkLEL e tont ai ned
in said other acrylic nonomer dispersion. The invention as defined in Caim
3 provides wHatagkyki €1 €mllsinoB fALEDEEHING veoiftatpbrhtsdeiats pdrecilcaeki fier
in said one acrylic nononmer dispersion is based on a xylene resin contained
4 21 JUNIBOGRuasienwilghterprepben i oh aofrydids mondmesrs én whichhadies of the
wei ght of the _acrylic nononer in sajid one acrylic nonomer dispersion.

tackifiers have been dissolved in the’presence of a seed polymer.
25 These disclosures suggest that tackifier particles are

divided as finely as acrylic emulsions to allow them to be



The invention as defined in Caim4 provides an acrylic enul sion according
to Caim3 wherein each of said acrylic'5 nononer dispersions i S an aqueous
enul si on di spersion. The invention as defined in Claimb5 proviigﬂugmml
acrylic emul sion according to Caim4 wherein the acrylic nonofer 1 n said
acrylic nononer dispersions does not contain any nultifunctional nononer.
10 The invention as defined in Caim®6 provides an acrylic enul sion
according to Claim1l wherein the tackifier in said one. acrylic nonomner

di spersion is based on a rosin ester resin contained at a weight proportion
of 3 %or less on the basis of the total weight of said one acrylic nononer
di spersion. 15 The invention as defined in Caim7 provides an acrylic

ermul si on atedddlndanegenared 67 vile Beiriil éacke vMssalavaeeyl itdemsrdfeence

di spersions_i s an aqueous enul si n,disBe sion. The invention as defined in
Oaim 8 provi Gt SHer SRFLY S S CBnD AT R A5-0B €35 T RR&P&T n t he

acrylic no i i C i r. ci spersi ggﬁﬁ- 0 in any
nultifunct?gﬁg{aggﬁ%ggﬁgkgﬂg-#%%3%%%§ﬁ9§§‘g%#ﬁhe8§iﬁﬂ%lal égpkgf éi an
adhesi ve tape €QIPIdxSirBBed BSRASINE ikayeshLHRe $biag Bgcaﬂaeadh@glve
conposition containing an acrylic enmulsion according to any one 25 of
Cl ai ms 51 t geefalrlyedicanaat pbeast chrénf acensoferaagahssr alleerdforeZ 417 UWN 2002
The invention as defined in Claim10 provides a process for preparing an
acrylic entheidvpve GHPEILSPRELHredar CRghasitiemdly enbareyd itdemonomer
di spersions_contai.ni ng .a tackif.ier dissolve different proportions in an
Sryli o moREHRTL SRy PGS S A oy REPF LA P elRbTERT G GRETHERYY o
nononer di i n [ h | Lspersion to
fLrthor proses T He ol vt | o | oa o aast o ey el & e Sy 8 i si on
bei ng agueodtse €My Ficereand/ or aqueous enul sion partially containing organic
sol vents. The invention as defines in Clam 11 provides a process for
preparing an acr yowevenul Sioh RESCECHrag IPrEesapnte0s fraradile Ehviprbipur ti on
of the tackif.ier contaiFed in said one ac®¥ch nonQner dispers%on i% | ower
1ﬂ3éa 3 e& .

than the propoidbi 6T SERETRRICTIES EontaiTiodeen YaPthbt fidk SRERYFT
mononer di Sper s o Ihael Oventdonaspdebined i Ghal ;e ayldessa process
Ing to alm

for preparing an acrylic enmud sion accor usi ng-a xyl ene
resin as aws®&5ilGePeAeNthofetdie bagksibel PdytialldaeDg, aas WalsCtaBnoNer

di spersion, wherein said tackifier is contained at a proportion of 6 % or
| ess on t héidbadiantefget hé s adningl athesaen ytd poiynoetin MEteriakention as
defined in Caim13 provides a process for preparing an acrylic emul sion
accor di’ng FeUE} aiHRTaces WhtRFIEeY AR BELBHS PsTon di spersion as each

of said acrylic ORE" ﬁé?&i/ﬁzog%in@e?w"t%’l%' ggolé‘fergeér{of‘g%bgs%a' m 14
provides a process for prepari'ng an acrylic émul Sion accordrng to Taim 13
wher ei n t hen@€ry/ |deedTBBOPRE r | Kb B3N a0hi R $lva@Qr ¥bi-CsHDANEY sHosRErse ons
does not contain any nultifunctional nononer. 6 21 J U N 2002 The

i nventi on jasetetinzed lynptkpaned Snpgr subdeguentpnoeessct pkipmepameng an
acrylic emul sion according to Caim10 using a rosin_ester resin_as a major
conponent SPEFHE NG R FReFLFIS P SorECAcHIR I nShere! Rf HrdErRshZedher ei n

sai d ckifier i.s.5 cont ingg.at a_proportion of 3 % r.%ess.on t he basis
of théCtott HBGHOTOEOs r B B ces e RE oy CHESRPSTET 1heS! nvent ) on
as_def i nedod p L alsMot6RE OYd &Pt sPOBESInd £z REBAAELAGAIL A4S Kbk ai gl si o
according to O aiml5, ich uses an aqueous enulsion dispersion as each of
said 10 acgydd thomneFepolé B PeItH@AS increasing the crosslinking density.
However, in this disclosure, 65 % or more of the acrylic
monomer is consumed to preliminarily polymerize a seed polymer
25 and uses a multifunctional monomer and a chain transfer agent in

combination for crosslinking so that the entire system finally



The invention as defined in Claim1l7 provides a process for preparing an
acrylic emul sion according to Caim 16 wherein the acrylic nono " Mﬂiﬁﬁph
of said acrylic nonomer dispersions does not contain any rnultifunctiona
nmononer. 15 According to the present invention as characterized above, an
acrylic emul sion can be obtained by preparing at |east two acrylic nononer
di spersions containing a tackifier dissolved at different proportions in an
acrylic nononer, carrying out a polynerization reaction of one acrylic
nmonomner di spersion and 20 then adding the other acrylic nononer dispersion
to further proceed the polynerization reaction. In Fig. la, the nuneral
reference 10 represents a contai ner, which receives an aqueous acrylic
nmononer dispér sitgh IAosvhraizncngeastyackiThiver at:a JOwWsrCproport iten rel ati ve
to 25 acrylic mononmers. 7 . Z ~ UuN Zoo2 The acrylic nonoper. di spersion 14
i s pol ym8riZed St & §Pve™partitel e&Ch i hiGheRIndl stuiarSwet Yht>acrylic resin
15. Wen Gr.yl i Br di_ Si .containin tackifier at a_higher
proport i o%%%“a%&%g,gnlg?‘%%ydi s%grgé‘e%glasna ropl et %‘gﬂ‘g i “t‘héH‘S“éc'rnW”F(‘:'
monomer  di s RIS @A ehd1 Payi 0 JMRESE 9NE RRYIVRBE EZRL {283 sSHPWgh Fig. 1b.
In this state, particles of the higher nol écul ar weight acrylic resin 15
have a diaunefisresi npbbeiondern voboabnet foamsl um and the droplets 16 have a
dianeter in the order of about 10 to hundreds of um Not only the acrylic 10
monomer but al sEPEhBresek: flingenizodi ¥soiNass tpoavereyeetse18°¢¥f o t he

acrylic noner di spersion 14 havi ng undergone pol ynerizatjon. |f the

Dol yrier i 2T T EAGERON" | S19 BIERSr ST GURLdadS ROt HIS: Sia PERCRHORAR |
emul si on Vi (0] iz j Si t.0., ner
foams 1o B g o A o e Bl ot B B e

hol ds thataide@cnyld emiDOOIRY @idsseh¥ysnge fopRist heifh aeat.s 16 penetrates
particles of the higher nolecular weight acrylic resin 15 to forma |ower

20 nol ec I\{ggg@&t iﬁnlﬁﬁﬁi 18 within the acrylic resin 15, during
whi ch thgb?%% |f|ercﬁg&g#sso V|%3Nfron1the droplets 16 arid present at a
hi gh concentration deposits around the higher nolecular weight acrylic
resin 15to fOEWo%%E%'éoC LB @pé’%tobg!per%ﬁq?ms,a%hér&%‘(‘%nki‘on%g-défﬁneé The

| ower nol ecul ar wei ght 28°acr ‘Tcresin se€ens t'0 be nore or_ Tess
hormogenedtrstiy HiRE¥Eded aPna e e ifiHericfoPREMINEA NeiRgRP2EEy Pt CLePERI 1115 8
21 JUN 200Zvhtc tohihsntordmde Gyt | dont@sdimgparddcel eserl 3ssdiRedfamnmel y di vi ded
takifier 1.7 i e surf i iy nized wwth acrylic
resins (d%??%%§?§&%§€°@§f£€8Y‘g%#%%glﬁfﬁﬁﬁgQ%% f%%ﬁgggegéﬁgesion, while the
hi gher noP@YTEEHZatdPHhTeaSt et PEi @9 8§ IF5MPROMESE nSEFPSE S &2 WP HFeRe | ower
nol ecul ar a@dl@inghtha@tyikt Gck@5idI mdforte@ @I¥FRRE eorh@bdiud hpoWetoceddatmef or e,

strong ad i . hol di . 0 i i.t ho increasin
strong adpeg), e PR, ggyg%vtmbﬁ, WS- BREL £ A0 P bhaled MLLIoME,LDgT easi ng
second hypBHIFdST SHPHSATISaYS #EPYFiae Paegigl

DA rionER e ngo9r gARAE AAHVARES he
tackifier 17 dispersed in the higher nol ecular weight acrylic resin 15 is
formed when a | GWwer invertidrarswdefhredciry|dlaimedi pragides for aexy Vi hin
particles of _the higher nol ecul ar weight acrylic resin 15 as shown in Fig.

1d. 15 ThPEUAFHOR RS HEG denttEdt WPRTERS Fis AFOBRETHF tHatt™€he hi gher
mol ecul ar ' crylic resin 15 enhan ol.di ng_power) but. different
fromit iﬁgﬁhggi?gég%ﬂéﬁégrge%nt%%%?Epgrgﬁgygh éﬁ%gggéd %s?%ﬁ%léihésof these
and ot her 1RyRot RS S 1AS ot Bfbn tde 2@ RRLRCHI & wBkahhe@fid NGsacrylic
pol ymer becones sufficiently high to i ncrease hol ding power when an acrylic
mononer cotharnaogyhid aekicheer dbéperdianer proportion is polymerized while a
| ower nol ecul ar wei ght acrylic polyner is produced to |ower the average

nol ecul ar wei ghtThsheénvantaer yis cedpnedein 26 adits gepsPordeomrarArngl @
Lo ehafathIer PLOROLL O L% PONTREEZEG MUSiLe SRUBL e it the

acrylic monomer dispersion is based on a xylene resin contained




21 JUN 2002 at a higher concentration to inprove wettability and increase
adhesi on. The tackifier contained at a higher or |ower proportiagn N&ﬁﬁaCh
acrylic nononer dispersion seens to enhance nmutual 5 conpatibiﬂﬂt

acrylic polyners to ease formation of a honbgeneous film This may be
deduced fromthe fact that adhesion to polyolefin materials or rough
surfaces, particularly polynmer foans can not be sufficiently attained with
acrylic emul sions obtained by pol ynerizing an acrylic nononer dispersion 10
free fromtackifier. Xylene resins are known as a suitable tackfier for -
uret hane foans. Experinments denonstrated that acrylic emul sions prepared
froma single acrylic nononer dispersion as in prior arts and using a

t acki fi era%ﬁé@l@%tapyw@relqneﬁnﬁi havd desir eRgths Beslidi a§ Ponetelightt he
xyl ene rer%%&ﬁjgrs cont ai ned at a.BrLo ortion of S %or less relative to the
acrylic AFhYthe B e tiohoherold §5EYsiomM A e thaPHoiding power
is lowered if t r . L.on 6. % I 0 i s.al so
obtained in théﬂ%?gggﬁﬁ%gggi%%gﬁﬁﬁg%duéﬁk% %ﬁ€g§§$$%géaﬂégég%éxig;xyIene
resin if 4@ WRingBECBFa1AE v/ lceRem! §SiHk ddlnaBalR! ¥} iGiADReRRT; Li spersion
containing the tackifier at a relatively |ow proportion anong a plurality
of achyl inommeamel sdespidred dRS anoaf@in@ribheibacki fieesiahn. di fferent
proportions is 6 %or less on the basis 25 of the weight of the acrylic
monomer in sai dChriyviedt#phoaderdefdned2in JTNZOG2 p@@ﬁp&@%ieéh,acéyllc
denonstrated hy the experinent gl .reEuIts des%éi bed later. Wen the
tacki fi erS T HE8e 8GR A 1Dt “E8HBr ¥ rBELS LB r dportiCoRPPRY rdsi n ester),

however, dd; yag9pser¥sshidialy: 3pe¥eloRe IdddsC nguLSing ghyai ned by

pol ymeri zing a single acrylic nbnoner dispersion as In prior arts have a

| oner ed helldiifgnpewenal fmdrfonies.cont ai ned at a proportion above 3 % because
of the high chain transfer ability (polynerization-inhibiting ability) of

t he R6sin est erThe GrFeatepores ddfdmednénoflaiot \i iprombiinan @icspeisi ons
contains a tackifier based oncgiar, osjin ester resin accarding to the present

i nvent i orfMHPIE8r FEFEE ARt CdPrePBet STRST CONCAR nF A UHET 2EKFF T RE a
relativel o]} crylig r_di r.sion taining it
at di ffer%cn%ﬁ\grcgggggﬁé%s&l%;%%ga d{%eéﬁsrear%{&?/lwgoﬁ %}Srﬁ%tsﬁggt g% Ttier at a
proporti crordfaihe¥ ok hessSidht thepbasisn off the vei s @h the B&syd igx nononer
in said acrylic nononer dispersion. i The present invention is suitable for
aqueous dergy/ltiatadnukesgbhset maidabse appiliicablosomer atirspeireiemul si ons
partially 20 containin organi c.sol vents. BRI EE DESCRI PTI ON OF THE DRAW NGS
FI GS1°1a - 1d al® ditd§Parens of 499080 2P rPgh WEF C¥Le R Bt &R YacFyl i c
resinin ryli i dj to.th e 0N i 11 21 J
U'N 2002 BTS2 GRR W TIARRTE Athdtap pRE S e et R O
prepari ngnéhdrest dpkpeesi®is det %h”h?ﬂlé@;sa(ﬂ?@iiﬂﬂnt@iééﬁe&tsh@ﬁe; FIG 3is a
diagramfor illustrating a nethod for determ ning adhesion to urethane; 5
FI Gs. 4a - 4c arke diragmadenf as ddfimetr abi Obaim etdhrodifies atetaeryilning
hol di ng power; and FIGS, 5a - 5e are diagrans for illustrating a nmethod for
det er m ni Y 9K BEFPEHLOTHE GASTNPREAERIRED ERBOBFRENT OFRYRET | NVENTI ON 10
I\/bno%r csoarg.chosa{cti Qn Az%er iecr raonorrerfoﬁf\@idch can be u,gaed iarrll t he present
i nvefiti on” 3 el ifde tfe™ P or] owi H‘ggpﬁﬁﬁorrers O(eo*f') £5 f%ﬁ‘ J(na) "Yone or several
(et h) acrph G B51c8h oARNOAB  Sndravi ng a straight or branched C2-10 al kyl
group. 15 These nononers are acrylic esters or nethacrylic esters comonly
used i n adhesi vese antrgneppasent@dfiivedexanpl &im thereofides an adhesive

tape comprising an adhesive layer consisting of an adhesive

composition containing an acrylic emulsion according to any one

25 of Claims 1 to 8 formed on at least one face of a substrate.



i nclude ethyl acrylate, propyl acrylate, butyl acrylate, anyl acrylate
hexyl acryl ate, 2-ethyl hexyl acrylate, octyl acrylate, nonyl acrylate

decyl acrylate and their corresponding 20 nmet hacryl ates. These mondrrelld 1Me
selected mainly taking into account the Tg of the resulting polymer.

Nanely, they are preferably selected so that the Tg of the final polyner
shoul d preferably 12 2 ~ JUN 1002 be -20 C or |less. The proportion is
desirably 98-60 % by wei ght on the basis of the total weight of acrylic
nononers. (b): Ethylenically unsaturated nononers copol ynerizable with said
nononers (a). 5 These nononers are a group of nononmers used as a conponent
conferring cohesive force and include, for exanple, nethacrylates and

acryl ates gi vi ng T8¢ pol'§REC W E Hiefgnet 0 S N e T AsPTRSERY I ToT

met hacr yl at erepasabgraiy kengtikaeryllsave, coyotichey\dreperidate, 1denzymo

et hacr 1 at ge, iaVhoRSLETE BUEL B8 dlhelinl acelalie; oy idilogkRers: vinyl
cyani des such as acrylonitrile; vinyl es such as vinyl chloride;
styrene der P¥&tsTeas %rﬁéﬁrtdé’n§t‘5i? é‘ﬁeaC%fﬁWOélPW%néar’éYﬂn@r Bt yrene. The
proportion pslgesttadiloy PeadBibh yf wed ghtydit hbheoasissmfrst e ahot eenwei ght

of acrylic [ C havi:ng. ,a,¢ X te group.
Exanpl es ofg?ﬁgggtﬁ%ﬁ%ﬁg%§kFﬁc%uﬁbgﬁgﬁhgg%)n?ggécﬁhk %3Fr ?&Q§C¥ S taconic
aci d, funarPelasrdzatwhef¢astaerd ‘@ﬁﬁel(rm}??ﬁ ECEy1 & é@um@mnﬁe@gcafﬂ‘{?@%ﬂ
group. Anongmbhem, smi/Raciyebes atiuds it pagtidhing &Gicdiai®y espesial |y
preferred. boxyl at e
group is desppéﬁLﬁ 2-10 % by wei ght on the basis of the total wei ght of

| f bl 3.5-10 % t. 21 JUN 2002 (d
ol T kanl e o TR S LAY a8e D ot Bt el oesoF idhsiars ()

having 2 10¢8,fupctiongl Lhi g8, a0k %l@%%%é’é’érdﬁ%h%rc‘z’ié‘u?)lot Lhetbese

crosslinkabl e nononers "are incorporated at a 5 typical ratio

crossl i nki nghdepsopyrduaer e@sele t tadkiFdilet wehtabidd iy aaddtder %fc@lye_adhem on
to polyolefin materials or rough surfaces, particularly polyner foams
However, thepnawgr ki sddied ohni anl ewAsukt:anhake reyeneytianf eEtthedfaskohlie

t he holdlng power of the final adhesive 10 should be somewhat |nproved
Such a | eveFoP5a1ReS ihadid. gthppyacrylic monomer dispersion.

The invention as defined in Claim 12 provides & process

for preparing an acrylic emulsion according to Claim 10 using a
xylene resin as a major component of the tackifier in said one
acrylic monomer dispersion, wherein said tackifier is contained
at a proportion of 6 % or less on the basis of the weight of the
acrylic monocmer.

The invention as defined in Claim 13 provides a process
for preparing an acrylic emulsion according to Claim'12, which
uses an aquecus emulsion dispersion as each of said acrylic
monomer dispersions.

The invention as defined in Claim 14 provides a process
for preparing an acrylic emulsion accoxrding to Claim 13 wherein
the acrylic monomer in each of said acrylic monomer dispersions

doces not contain any multifunctional monomer.



wei ght on the basis of the total weight of acrylic nononers, nore
preferably 0.3 % by weight or |ess. Types of tackifiers Tackifie2§~mmqm2
added i nto adhesives to enhance adhesion. 15 Typical tackifiers are one or
nore selected fromthe list given at pages 100-101 of Adhesive Handbook
(2"d edition, Japan Adhesive Tape |Industry Association), anmong which the
types with a good conpatibility for acrylic emul sion polyners are suitable
for the present invention. Exanples include rosin ester resins, 20 terpene
phenol resins, xylene resins, chroman/indene resins, C9 petrol eumresins,
etc. Their softening point is not critical, but preferably they are liquid
at 150 C or less to roomtenperature. Tackifiers having different softening
poi nts or of diffes emversionas AIPEH21R ypesiThdy BECVSERF &sPACRESSture, or
may be usgg se aratel¥ nor_ di fferent. mononer syes . N%éhod i@r addi ng
tackifiers SrEPAGRY 0™ S FreSe AT HBh ACSRITIE KIS (efs ar e B pFefer abl v
added | nt O:ddie, BREr- FO P BMhRoS UlhdbrRANGE {NAL oY BBV DSa1a
honogeneousl y di spersed I n nononefr oi roplets cr mcelles during emulsion
pol yneri zadiedndreatti Aon@ie e ¥bees MBNONRISei HPeLid itedki¥ieones of such nost
conveni ent and ef~ective 10 neans consists in adding a tackifier

prel i nbnar¢dntedineslobveal prerartaonydf c3 formaméess it tive begast Hrihseyst em by a
known feedi ng _nmethod for enulsion poll nerization, The present invention

may i nvol Vsl yReENEi ¢ S GR8 BFTYWE SINRBEE EkIRALSECRbnoner di sper si ons
containing a ta 'efiit%lé{e%%- }lsgsol&/eefqntegeigi&a% qi6ff%9ﬂ5e§3r opgrtions, then
ng €0 p

successi vel y addi er acrylic nonofier di'spérsions to the reaction
system t o grReaed fBB_epf‘éBHlSi!n?ynaﬁohaﬁﬂi'cz%ﬁdﬂ@ioﬁeé&qx%%%ﬁ a6ry1diG. menoner
dl spers~on may contain a cliff erent” type of tackifier 6r a m ~tture of

di fferent whipds usks28n t ampldduse esul Howve Erspetrhéor hed reddhansft saidbility
varies with the type of tackifier, i.e. tackifiers having higher chain
transf8r aBFINlLE PARPHEE HEDEFSEPR2Ati on reaction to a greater extent. Thus,

an optimal cont eﬂ:[le li%\’r%'ntggﬁlaess ci,e\enfti?legihgnté/lpaelm()fﬂt g%lc()%{élees al?vrocess

for preparing an acrylic emulsion according to Claim 16 wherein
the acrylic monomer in each of said acrylic monomer dispersions
does not contain any multifunctional moncmer.

15 According to the present invention as characterized above,
an acrylic emulsion can be obtained by preparing at least two
acrylic monomer dispersions containing a tackifier dissolved at
different proportions in an acrylic monomer, carrying out a
polymerization reaction of one acrylic monomer dispersion and

20  then adding the other acrylic monomer dispersion to further
proceed the polymerization reaction.

In Fig. la, the numeral reference 10 represents a
container, which receives an aqueous acrylic monomer dispersion
14 containing a tackifier at a lower proportion relative to

25 acrylic monomers.



21 JUN 2002 E_.~cessive tackifiers give only acrylic resins havinc a | ow
:nol ecul ar weight with insufficient holding power, while too |es

tack~fiers can not give a honbgeneo~ss coating filmbecause a higﬂewszz
nmol ecul ar weight acrylic resir_ and a |lower nolecular S weig::t acryl~.c
resin are hardly m xed wit: each other- during drng. As a result, a
sufficient adhesion to polyolefin ma~erials or rough surfaces, particularly
pol ymer foans will not be obta=ned. Wen a tacklfler based on a xyl ene
resin is contained at 10 different proportions in two or nore acrylic
nononer di spersions, an optimal content should be controlled at a xyl ene
resin proportioffhef aérylicr moesser disspeaistipn5146iy dodymebiked.t® gime nore in
at | east one acrylic nononer dispersion on the basis o~ the wei ght of the
acryl i c rvmdrhsrlesnofap chighey meleenkar welghygi aparkioaesipehs t HEheam@nci fi er
is based on a disproportionating rosin ester resin, the proportion of the

t acki Fi erd3qay1de F“@Bg’ge’écq‘%ﬁpi‘%s AP tRdBEr 8 S G dabe? MR | ed at 3
% or |les desi.r.abl y-3_2 l,ess_ but_ 0.3 & e, i s of the 20
wei ght ofspﬁ eorécéLPi}l i)(% ?T(ganeg&rfe%%i %Ss%%sc})eé%reél) ?l% ér%épglr?e%% g?s%ﬁ@%n. I n order
for ashi gher, 190 REHLAEr Bl Pak-s26A V14 havadlgNuh8eSdtdd PoPhbii £y I hol di ng
power, the acrylic nononmer “in ar_ acrylic nononer disSpersion containing a
tacki fi erasatshadwhnoRarFid®. 1121 1AUMhPEH X aueqpoatt Delemyvfexhet hdghex proporti on
of 5-95 %relative to the total of acrylic nononers. Wien a tackfier is to
be cont aimd¢calan wehblat gmypdctiesin 15 mayeeri Gtametex dwi Hihe @rdssorti on of
up to a maximumof |00 5 on the basis of the weight of the acrylic nononer

in the adfyEbeukpfokel W S96r Fhendropiehs L&vbpvefa (HEReteErin | Hhenddition to
the proportion of tackfjers in each a lic noner .di spersion as expl ai ned
i the agBvEY pReabBSE A0 PErERds T cERrTE (P BETAED Ot el o
acryloc mmemRrSphe &$® thePehtrRMied NUS aikBE1VEd Fromehebp1efs trrkifiers
according to the present invention is preferably 5-50 % on the basis of the
total weiigho theaacyylic mononersdidgersiokf lérkawirgg andedgabea proportion of

| ess than 5 % 15 good adhesion can not be obtained to polyolefin naterials
or rough PedymgEdgateR+icul arly pol yner foams so that any inproving effect

by additi f i fi iS. . ob d._If Lfi ded
oL opor ti on of SEoLTT HEEE ARk SERHESPDCF of BTEE PERGTEICTAD

char act ertihihi th% ?n&? Jé}rylg.g mdﬁe%aivﬁngeéeé{ﬂfr@t ﬁglding power
15 and a high adhesion to polymer foams is obtained probably for
the following reasons.

The first hypothesis holds that the acrylic monomer
dissolving from the droplets 16 penetrates particles of the
higher molecular weight acrylic resin 15 to form a lower

20 molecular weight acrylic resin 18 within the acrylic resin 15,
during which the tackifier 17 dissolving from the droplets 16
and present at a high concentration deposits around the higher
molecular weight acrylic resin 15 to form acrylic resin
particles 120, as shown in Fig. lc. (The lower molecular weight

25 acrylic resin 18 seems to be more or less homogeneously

dispersed in the higher molecular weight acrylic resin 15 j.



" Fril sion polynerization techniques Acrylic emulsions of the present

i nvention can be prepared by known emnul sion pol yneri zation techni?rgﬁszz
except for addition of a tackifier. 17 21 JUN 2002 Stepw se addrti'on o
acrylic nononer dispersions may readily provide a stable acrylic emulsion
by using an acrylic nonomer dispersion containing a tackifier at the | east
| evel as the acrylic nononer dispersion to be initially polynerized. 5
However, this may not be al ways necessary, but an acrylic nononer
di spersion containing a tackifier at an appropriate proportion may be
initially polynerized so far as polynerization stably proceeds. The acrylic
nmonomer di sper Sin0Rhhe B6rhéd tdcylli clBeHD \WHRfHizads ey, behepEivieryi zed at
once or partially prepolynerized to forma particle nucleus and
subsequedividdd e ackigisdel 7 ndgpded tadden themurfacer ist egadidey t 0 proceed the
pol ynmeri zation reaction. An acrylic nononer dispersion containing a
t acki f i ehomegenirgddmiithr aarybiropwsingn(desidatedddy 4P opllsdudiingctly to an
acrylic pononer dispersion having undergone pol ynerizati on reactjon

gbrwﬂé§gb @

(dr opwi sE%HRA tiBANEFeas AT e&f PeteHaAT FeheRh

emul sified ¥g1r1 rtac [ L€ 510 ILf noner) .
20 T?}je gi%r 1 o nrta;eﬁg#efrlgdégg}éor’éoﬁgg%@ggﬁtvélﬁ%?n%{ea og’%ﬁi _?gégﬂaféxfa_k"%g?ggrent
propor t i 98-y 51 PreiBhakbY +8ddathiid ﬁbl&i'ﬁ’? PSYwETET aatbehrd eadidag of the
acrylic nononer dispersion to be initially polynerized has already been

t er m nat aghedloxe poveedbng KELdiod poyebecars ask tobtaiaedesi Boyiol ynmeri zati on
reaction while continuously changing the 18 21 JUN 2002 concentration of
t he tackifd¢rgaging beacrossEimumendengditpariilom caobeslinint agensxpfai ned
in the above, an acrylic nononer dispersion containing a tackifier at a

di f f er en®TpY Yi-on may be stepwise 5 or continuously added to an acrylic

non r di spersh.an i e j J . Le j

con%raﬁati on of S%%SF g%%hg%%%ﬁ%ngggé%%dﬁ%?u &ﬁ%tﬂ%%irg%ag? }eé%e?ret hods
are al soni nedridathing the pa@etriler Nveaisperserimadhanhsglidid nioletuaker s 10
Surfactants can be appropriately selected fromthose known to be suitable
for pol yweidghtatacoryldt mesishi 15 nipndoemed aviterc anmiowey mekeculleyedghtbe added
typically at_a proportion of 0.5 0 or nore but 8 s or |less, preferably in a
nar r oner3FERGE 1§50 ABcAF| formes YLthiRPRTELIA S 6F tReshihahe basis of

the 15 total i.ght .of .acryljc nmononers. Suitable.types surfactants
i nel ude IP% a%?'} , Wgﬂ.ﬁgﬁl %c}.(}hilc res?.n 5.% gs sthown ,12'1 Qggbﬁ]d.

( onf oni"C,” anf on-noni'onic or er types, which
may ie used al @pg sOhyvhBreOSl NAl 11@Bnel cA VG, Rh e Fi¥RESoncR@Senar fact ant s

may be dissolved in elther water or acrylic nonomer phase. They nay be
the higher molecular weight acrylic resin 15 enhances holding
power, but different from it in that the dispersed tackifier 17
enhances adhesion.
Any of these and other hypotheses assume that the

20 molecular weight of the acrylic polymer becomes sufficiently
high to increase holding power when an acrylic monomexr
containing a tackifier at a lower proportion is polymerized
while a lower molecular weight acrylic polymer is produced to
lower the average molecular weight when an acrylic monomexr

25 dispersion containing a tackifier at a higher proportion is

polymerized, which is coupled with the presence of the tackifier



20 di spensed and di ssolved in an appropriate amount into each of water and
acrylic nononer phases. Wen nononers are prelimnarily enulsifiéHLJngab
enul sifiers nmay be totally or partially used for this purpose and the

remai nder may be di ssolved in water phase. 19 Z 1 JAN 2002 Suitable
initiators include aqueous persul fates such as KPS (potassi um persul fate)
or APS (ammoni um persul fate). They may be used in a redox system The
anount of initiators may be typically chosen in the 5 range of 0.05 to 1.0
% by wei ght. These initiators may be dissolved in water phase or nononers
prelimnarily emulsified. They may be di spensed and dissolved in an
appropriate anount into each of water and enulsified nononer phases. Solids
10 Pref er ablaf, asBlelee citneRnNt o ther W érpraveirisabl Lihg Presamreprpventi on
is typically %P % by wei ght or nore but 70 % by weight or less. A preferred
solid cont eRPPEERGRS from 45 % by weight to 70 % by weight. Wthin this

range, suitable viscosity.chara i.sti,cs, . for_coatin re readil vy, obtai ned
as well as 15 conJ@%?i%C%é?Pg%tégéﬁﬁ;n ngﬁg?tq%ééerAagi??ﬂ%%Fﬁg 9 F%On

enul si ons ofi ot BECRT £SEAL d AY¥RBHE PTHGRIErBe ol §841d Y oCORhES O BYbStrate to
prepare an adhesive tape. Various additives nmay be added to prepare an
adhesi veb 20 coopposihiliidny cfbeepykic miighean adhesiev€oenapbst taform can be
coated on or transferred to a substrate to prepare an adhesive tape.

Acrylic emubopegsneus He 1oy eSbht Mok &%t deAuAey fuesl GHe &ael tihads such as

t hi ckeners, _antifoaners, .l eyelLin ents, 25 which can be added.in.a

appr opr | at & “ARBENC {6 HARYEVE-HodIT g 20° OB1TOHIY S0622CR% A LRI TES,
Qther addi tuesmbACOUR, LAGKLELAES dafesvaLat, 'é&%&ﬁbanﬁiwg&;}ﬁw ng aids,
pl astici zers, softening agents, crosslinking agents, other acrylic

emul si ons, etlsivd dbtedncleppdsiedmgtiannapat eidyate asRtr tdiabedoesn not
affect 5 characteristics of enulsions of the present invention to control

t he bal¥hce foteafhenitsskifaract eri stics. A |l arge anount of aqueous
crosslinking agents as additives qureferany deteriorate_ adhesi on, but

they may be added THERE ZFDURT AT Ri 88 F HEYGELeoFacliiesi o t o a | esser

10 extent. cr L nki ] q e I | from
Ni ppon Po|yﬁ?ggﬂgﬁg%ﬁﬁgﬁst3§§£%?§§?%%%@§%5§5%%%%§&§a?r%ﬁ?ﬁ%%i%% }S§§%§o

Sei yaku, Capkepht&d amaind abkenfromMNLaski ABAch&HUSIsHees: ot £&s itherweight of
additives to be added is less than 1.0 O, preferably 0.3 0 or Iess on the
basi s of thert5 swed gigingf at hechciidy dasedi on Loqtliemg Aesyth ilawwma skoosg and
conpositions thereof according to the present invention can be coated on a
substrat® nmBAeIHRIRAS i thaperleny deRLBr 1% oHe-8RAf abrd PIRRGGLIAD

typical roll 2@ gogl ‘?Le’ssk%igtfﬁé‘tt% ’tk&%o%?y@?%rﬁa%’o E%”{L‘%%ﬁ‘e Caocaré/gcﬁcor the

r
li ke and dried to prepare an adhesive tape. arly, ey can Coat ed
on a rel easpofoReF ANghedih e, widtk RN nbl ansd esded 9Bt QoReSdbSty ahe to

prepare a doubl e-si de adhesive tape. Alternatively, a core material can be
di pped i n aprapoytian exakesden6co¥. an 21
A good holding power is also obtained in the present
20 invention using a tackifier based on a xylene resin if the
weight of the xylene resin in an acrylic monomer dispersion
containing the tackifier at a relatively low proportion among a
plurality of acrylic monomer dispersions containing the

tackifier at different proportions is 6 % or less on the basis

25 of the weight of the acrylic monomer in said acrylic monomer

10



Z adhesive conposition thereof according to the present invention, then
dried to prepare a doLbl e-si de adhesive tape. Acrylic emul sions and
conposition thereof according to the present invention can be usedlalNd00Z
contact adhesive, which 5 is coated on one or both of adherends such as
construction materials, interior materials, heat-insulating materials, wall
materials, dried and then said adherends are contact-bonded to each other.
Such contact adhesives containing no additives are included in acrylic
enmul sions of the present invention, and 10 those with additives are

i ncluded in adhesive conpositions of the present invention. . adhesion to
ur et hane Adhesion to urethane represents adhesion to materials that are

di fficult teélspfeyion AessAewngtrateg. bPhthe w@sripereedl ¥5520tfs forned by
preparing a_.polyester film21l, an adhesive tape 22 and an adherend 23 each
cut into a ﬁgﬂ?%ﬁﬁ¥f§@tﬁﬁ1and provi sional | y bonding the polyester film 21

dth dh d I h. ' .. adhesi
Tape 25, Tho tost BeBes 20 10 an 40 SN % (Bef [aBiD F8owi [ lhe 20

pol yester fihmplodaeivdathey i, c808r SPatiicse24lit 242 3b8eplagatha@n both
transversal edges, then a roller 26 is applied on the adherend 23 of the

test piéce 20en Rarylla esubsiperspbethived \Bewddoer bzfitdias sanpaagamyitic and
Fig. 2b is a sectional view taken along A-Aline of Fig. 2a. 22 2 i JUN
2002 As t hem@ppree et SPSrsign a5 pes PELORe ey d19¥e # . EOWRISRNBPERHRY poower

avai | abl e polyester urethane foam (open cells with a . density of .0.Q31) and
ol yether UF6thars FORMFLONGT o PORPEFES: FOiELy bISGAUSS) °Br % din

thi ckness 4 S6d: 1typ (LBh GHOLSS Oforl RAn POl MeRt ebifi L9 2Je and the
adhesi ve tggégﬁg |sn€$%g-%8%ﬁﬁ%?($he9§pacersgg4l, 247 %gie 3 th?%kness of
1.2 mm Wiethé heodiol legte?6 i s pressed agai nst the spacers 241, 24Z at both
ends and rolled for one reciprocation as shown in Fig. 2c, the adherend 23

is predded agai nstThegefatdesined PapecP 2Y1IC BONORXD IFIFESEEHALS Then, t he

1 1 i | ef t ith th | 1 fil 21 d the t t tabl 29
R IR S S0 W AR A R aE T L IS g

using a Tengsy - ; i est.e i.n_.Fi : t
force needeghgﬁgT%%%ﬁaéﬁ??%%ﬁj'héks%Fggéﬁgurlﬁ%£¥-§€%%§5%%ng§gﬁﬁégJfQF
Hol di ng povere Asacsirawr b &igsl.atd@eandidb,popdeubbe- sidlgy adhesive tape 30
and a polyester film 31 each having a wwdth of 25 mmare arranged in this
order on a mtdmersE speaseo33,cantdisling Ht an 2GfenenB3®ropostichna nmanner
that the stainless plate 33 and.the doubl e-side adhesive tape 30 may be

subj ect'ed tSPIILEEGFEPLA CBHAEL ThPebP O B Tx 2953 RHOP G OBt cort &¥ponds
to a secti Of@Ll.s ch)nevghtea gQi%'é)ith%' ghglggccg%t@eg?gggﬁ%g%om@rr 941' §£ia0f a

cont act - bondi ng apparatus (notori ze act ng apparatus made by

Toyo Sei ki )adsy@iphioadmed div¥pedd3ion2l JUN 2002 polyester film 31 and rolled
for one reciprocation under the conditions of a load of 19.61 0.49 N (2000
50, a) and a cont a@hebpndieny sipyedtobn309 snitabhe Themquecusadcoylic kg was
applied on the polyester film31l on the stainless plate 33 ,

emulsioris, but also applicable to acrylic emulsions partially

20 containing organic solvents.
BRIEF DESCRIPTION OF THE DRAWINGS

FIGs. la - 1d are diagrams for illustrating growth state
of an acrylic resin in an acrylic emulsion according to the

present invention;

11



5 vertically fixed in an atnosphere at 40 C. Fig. 4c shows that the

pol yester film 31 has slipped by the | oad. The hol di ng power of the21JUN2%2
pol yester film 31 which has not dropped after the |lapse of 60 mnutes is
expressed by slippage S (this slippage S is a distance between the unl oaded
10 remai nder 31' of the polyester filmand the | oaded pol yester film 31),
whi | e the hol di ng power of the polyester filmwhich. , has dropped before
the | apse of 60 mnutes is expressed by the tinme before it dropped. Good
hol di ng power of adhesives prepared fromacrylic 15 enul sions and
conpositions thereof according to the present invention neans that the tine
before dropping is 60 mnutes or nore and slippage S ranges fromO.1 mmto
25 nm nore pref erdy 29, t Amaxe 10 ageae chbediing ussrebenabowsodess nfed on of
hol di ng power. 20 Flexibility At first, as shown _in Fig, 5a, an al um nium
pl ate 41 h&FFRETHY A dETEsH1BFC EF MRtREMpREpAratiasagBt Rerun@tR™s’ doubl e

si de adhesive ta 42 .an n.adhere 43. (pol yester _uret.ha f oam or

pol yet her uret ha%%'oafnl%f nglr’r@nc"frlarIln '?‘:Ig?l'rc %é%ss y‘%&@ﬁ gurfletzkéoclpﬁftog a width of
20 mm  andgkheral AR deRRl 8L e 4 hiradiRgsi: ve tape 24 21 JUN 2002 42 and
adherend 43 are arranged in this order with the transversal side edges of

t he doubl e-si de arlies.i Ve tape 2 andgrbmsatteridrids4d3abendge etthbadfso t hat

t he doubl e-si de adhesive tape 42 may be in contact with the alum niumplate
41 over a Serengiming hrddaho OPSY/ @&0col | er was applied on the adherend 43

and rolled for one_ reciprocation through spacers of 1,2 mmin thickness
nder the shme oo o OoRE O sy PaE et Sl hahe FBe o6

conpressi o - , : piece was left with the alum niumplate 41
upward at ?%S?nﬁl%%pe a%ltt?%gb?gjr%%ﬂ hours, and the part of the . adherend 43
ext endi ng %\é_%r n.end of the al um ni um gl ate 41 was turned back by 180 and
fixed to tHE=at*nT MU prate 4O R Ch&F a 5B BV erHé“Ydhesi ve tape 45. 15
Fig. 5b shows this state. After the test piece was |left at roomtenperature
for 24 houspenohbPatdmbsafibhe part of the adherend 43 contact-bonded by the
roller (distance between an end of the adherend 43 and the doubl e-sidé

adnesive tape 42088 mASMLed. L R0TNE SUIPQkeL 1 FlO3cgapnd o

desi gnates the anp oati ng. OWs an ex nt floating T of

less than Zngehtfdg.irkd uBBOWEe ar foRinkhoabhbteds | ()t ke range of 2 nmto 10
mm and Fig. 5e shows failure wherein floating T exceeds 10 mMmwi th the

angle B being 9 or r 1J 0 t hesi le_ 1 :

m xture of 2-et R?I) he%;/r%) &%ﬁ%@g{ggwlﬁgéﬁ%e@é%c ggjﬁsﬂf g@%g%h‘l‘é?ug%d

met hacrylic acid (5.4 g) was dissolved 2.64 g of a straight xylene resin H
(M tsubi she &asaidtemaabrahched dhapropelt goouwf 2.93 % on the basis of
the weight of acrylic nononers; the proportions of tackifiers wll be
herei ngf ter exprgesednSibidies Wekghtrofi @atlche BRNAEBIDrli9cPESPFEL a
nmonomner sol ution.

commonly used in adhesives and representative examples thereof

)

include ethyl acrylate, propyl acrylate, butyl acrylate, amyl
acrylate, hexyl acrylate, 2-ethylhexyl acrylate, octyl acrylate,
nonyl acrylate, decyl acrylate and their corresponding
20 methacrylates.
These monomers are selected mainly taking into account the
Tg of the resulting polymer. Namely, they are preferably

selected so that the Tg of the final polymer should preferably

12



Separately, surfactants (3.0 g of Newcol 707SF and 1.91 g 10 of Newcol 271A
avai l abl e from N ppon Nyukazai) and then 0.45 g of APS (amoni um jUNlml
persul fate) were dissolved in ion exchanged water (73 g) . The aé%be
nononer sol ution was added and di spersed in enul sion using a honogeni zer to
prepare acrylic nononer 15 dispersion A The exactly same procedure was
foll owed except that the anbunt of xylene resin Hwas 15.2 g (16.89 % to
prepare acrylic nononer dispersion B. In a 1-liter separable flask, 74 g of
i on exchanged water 20 and a part of acrylic nononer dispersion A (1/10 of
acrylic nononer dispersion A) were introduced and heated to 80 Cwth
stirring under nitrogen stream thereby the reaction solution turned

bl ui sh, indbgatingct Be séadt Ok Br&9b¥MRIT 28t hO8: FLAGL 08060 26 by ZetgdEN
2002 Then, the remainder (9/10) of acrylic nmononer dispersion &rwas added
dropwi se i nto the hesast pdnthy stamlwive hglat tafbecpyhipc oweror@@sm nut es (first
stage pol ynerization). After conpletion of dropw se addition of the

remai nder, 5 acrybjc¢ m@q@a&cgmgqﬁrﬁ&%&tm&n&%@%us&éw@%_ﬁbﬂé opwi se
into the reaction systemover 100 m nutes (second stage pol ynerization).
After conpletion of dropw se addition, stirring was continued at the sane

t enper at ur ewior stidomosomehen t(Be-reacti on sol ution was cooled to room
tenperature to quench the 10 reaction. Then, the reaction solution was
neutral iszed W t hTagg®nhanoneter at® PHrGup, of hedhdridrsensed tay eu@Bmod&O: mesh
wire cloth to give a mlky acrylic emul sion containing xylene resin. This
acrylic enufeRrrmias @@bt—‘%i—:lve)riglcaf@i Engoirciuglegader peprdl®i- t h a kn-~fe
coater and dried in an oven at 80 C for 15 about 10 minutes. Then, this
adhesi ve waBCtR3HHEtrEN2ED MO A8ET1 BN nERIIBYe I iabrEc oS ubsTr &t e

having a d Lty dqggb - S) i ape having a
total thi cﬁlﬂ(?afsés K hl%% %é%f %}%gggkg%ﬁ/’e | %rﬁggq?éztgltgggngéhol di ng
power, adheg{elordk 110 abk ol fede Jep2B RAdthddSXiabkl | éihy1arRdtbhe sesulds are
shown in the following table 1. 27 21 JUN 20D2 Tabl'e 1 Characteristics of
acryl i dtemuvsnphsaceyrathesvizedl Bthews; stepyladdianidas cduch wacki fier Loadi ng
proportionWeight ratio 'Fi |l m. Adhesion toAdhesion to | Holding ;

Fl exi bi | i t yBFEREIFTEr6f CoP ik iFGHIORP cRAES A5 FLRAMMIHEFe SPHTRRR X
11100) A and,Bf . ' S0l ut | [ | FLr-St st 0 TS
IABAverageé%%%ﬁ%ﬂg%%éefggﬁnéég%?%ggﬁ’Zﬁggiﬂ#%ﬁﬁgn?ﬂpﬁgéFgﬁgg e%éﬁﬂ%;e

12, 9316. 899 84RHEQh30 s~d98 LMy~ 388 ( ARbP.REXEE! bentnd PRz18. 88 % 88 9. 91

total weight of acrylic monomers.
15 (c): Ethylenic monomers having a carboxylate group.

Examples of these meonomers include methacrylic acid, acrylic
acid, itaconic acid, fumaric acid, maleic acid and
(meth)acrylates having a carboxyl group. Among them, methacrylic
acid and acrylic acid are especially preferred.

20 The proportion of ethylenic monomers having a carboxylate
group is desirably 2-10 % by weight on the basis of the total

weight of acrylic monomers, more preferably 3.5-10 % by weight.
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50150(*2r 57 ~twh 160 (CF)t*n 140 (CF) 2.5r.a~ -2Exanplet*u 1.47 16.89~
9.18 50 / 50 120t*n 230 (CF)c*n 230 {CF) 8 Good3~m- 42939916.4258pﬁgg@§m§0
(AF)~120 (AF)0.8 ~Excell ent~m- 52.9316. 896. 42751 25130230 ( AF~~12

(A~~1. 2Excellent *1 : Disproportionatin rosin ester *2 : Sin |le-side
adhesive tape *3 : Non-eval uatabl e use of a sanple ~ a single-side adhesNe
tape *5 : Stress during T-type 90 peeking of a test piece having a w dth of
2cm bonded to urethane foam *6 : AF=adhesive failure *7 : CF---cohesive
failure Solution A : Acrylic nononmer dispersion A Solution B : Aaylic
nononer di spersion B Adhesion (1 ~ : to a pol yester urethane foam Adhesi on
(2 : to a polyether urethane foam As apparent fromthe above table, the

adhesi ve tape of, thi t.hesis_e 1 was good in all of adhesion,
hol di ng power aééﬁflé§$%$Ffﬁ§b§§¢ﬁ é%ﬁ? exanple 2 5 The proportion of

xylene resin in _acrylic nononmer dispersion Ain Synthesis exanple 1 was
i ncreased to 5. 950 WAPIESe 1BFORER TG LEENRYI @ MOSPRer f REFYIY € nononer

di i B dec. .to 13 0. th t al t of I
fearn i abPyb T NGB bS] GHPA (A Sir) FRERRSRGHIE 10 di sper i on B
is unchanged frem 9,9de Q.0f DY ALBSEL SnpERE e, Lo %c@ﬁgr&tad, N 2002 the

basis of the total weight of acrylic nononmers. The other conditions were
exact | ys t heypas®l asdilgsenef cyddiiesi sgedaml ey Intocpsepare iapaaerylic

emul sion. This acrylic enulsion was coated on a PET film (polyester 5 film
havi ng a t Wetkaleskityf ap8 therefprgnddiesedn ato ¥OAyClLEHEn Gnatiqnieés ¢v prepare
a single-side adhesive ta Th evalua;ion results of its characteristics

are shown Fﬂug%es%ﬁﬁﬁﬁgsTaggétﬁ9u 1¥oRB Y?ﬁf\ﬁQQQSSynthesis exanpl e 1,
adhesion to ur e Ba0se £ 13026 d L1 oM Al dales LY e AUt gL 1 Qa P dicohesi ve

affect adhesion, if the holding power of the final adhesive
10  should be somewhat improved. Such a level is less than 1.0 % by
weight on the basis of the total weight of acrylic monomers,

more preferably 0.3 % by weight or less.
Types of tackifiers

Tackifiers are added into adhesives to enhance adhesion.
15 Typical tackifiers are one or more selected from the list
given at pages 100-101 of Adhesive Handbook (2™ edition, Japan
| Adhesive Tape Industry Association), among which the types with
a good compatibility for acrylic emulsion polymers are suitable
for the present invention. Examples include rosin ester resins,
20 terpene phenol resins, xylene resins, chroman/indene resins, C9
petroleum resins, etc.
Their softening point is not critical, but preferably
they are liquid at 150 °C or less to room temperature.

Tackifiers having different softening points or of different

14



10 failure) and hol ding power was also slightly |lowered. This proved that a
hi gher proportion of xylene resin in thé acrylic nononer dispersiffd&g&@f
pol ymeri zed during the first stage tends to | ower cohesive force. ,
this performance still remai ned satisfactory for practical use. 15

Synt hesis exanple 3 An acrylic enmul sion was prepared under the exactly sane
conditions as those of Synthesis exanple 1 except that rosin ester KE364c
(ARAKAWA CHEM CAL | NDUSTRI ES) was contained at a proportion of 1.47 o in

pl ace of xylene resin in acrylic nmononmer 20 dispersion A in Synthesis
exanple 1, and subsequently a doubl e side adhesive tape was prepared

t herefrom and eval uated. Evaluation results are shown in the above Table 1.
As apparent from Table 1, the doubl e-si de adhesive tape of_this Synthesis
exanpl e SYEROMR YekEePP&hte Sa8hBsf 0H & 0 HrBth&FeV59% SERRS2pR BV e hat rosi n
ester haalgfggﬁﬂgé%pggegtﬁgﬁg at a | ower 29 21 , SUN 2002 proportion than
xyl ene résin added as a tackifier in the acrylic nonomer dispersion used
for the first stage polynerization. Synthesis exanple 4 The proportion of
xyl ene r¥&Fo? fodc pffied fsivsAELes di spersion B in Synthesis exanple 1 was
decreased to 9.91 while the concentration of xylene resin in acrylic
mononer di sper f@wrAlpastunshapystentHeneentimm,t seakifdgirgharef xyl ene resin
on tn? basis of the total weight of acrylic nononmers is 6.42 0. 10 The

ot her> coRAPE PHRI S E N CaBat® I HoSE 875 ShiResPS" & TaRPFE %'3% prepare
an acrylig g”HL)Z'boé“’h Lo IIGY 8 L8 $hdgadaesiye &:%??Ee Sor
subsequentF prepar ated. Eval uation results are showh in the
above TablieelleddNesingnehor difpt Pangmavas ash bghtdacthenes ehdrg L AF node, but 15
still remained within a satisfactory range, while hol ding power and

f | exi bi | mopomere. very good. Synthesis exanple 5 1 The weight of acrylic
nononmer di spersion A.in_Synthesis exa was i.ncreased hy 50 % while the

le 1 )
wei ght of acryl FREDFIBhbher i Spef STHACB Wa FECFBASE 157 -5<hAYF, so t hat
the wei ghtrat Wd G FRoprEL dispersi:on i A and Aatyki ¢, mononer
dispersiE%aé%mggn%%%%gsﬂTﬁgé%% §|q3e?b F OF xg{ene %ggin was 6.42“0 on the
basi s of drhackolat m&igHt oOftadhgl reacmironBlysterdby aZknowtiNdedahgAn acrylic
emul si on was prepared under the sane conditions as those of Synthesis
exanpl e Imetarnd $8BsEHUSIONyR@Lymerization.

The present invention may involve polymerizing any one of

two or more acrylic monomer dispersions containing a tackifier
15 dissolved therein at different proportions, then successively
adding the other acrylic monomer dispersions to the reaction

system to proceed the emulsion polymerization.

Here, each acrylic monomer dispersicn may contain a
different- type of tackifier or a mixture of different types of
20  tackifiers.
However, the chain transfer ability varies with the type
of tackifier, i.e. tackifiers having higher chain transfer
ability inhibit polymerization reaction to a greater extent.

Thus, an optimal content level varies with the type of tackifie.

15



doubl e- si de adhesi ve tape was prepared therefromand eval uated. Eval uation
results are shown in Table 1. Al df adhesion to 5 urethane, hol ding power
and flexibility were good. Synthesis exanple 6 Three acrylic nongQrresyN 2002

di spersions Ato C containing xylene resin at weight proportions of 2.93 s,
9.91 % and 16.89 s, respectively were prepared. The weight ratio of acrylic
nmononmer 10 di spersions A to C was 33:33:33. Here, the total anount of
xylene resin is 9.91 0. After two acrylic nononer dispersions A and B anong
A to C were polynerized under the same conditions as those of Synthesis
exanple 1, acrylic nononmer dispersion C containing 15 xylene resin at the
hi ghest proportion was added to said pol yner solution and pol ynerized. In
this way, acrylic nononmer dispersions Ato C containing xylene resin at

di fferent prop@rteensveverzsekpblynergizedonty Ftyagesr¢oinsr epakes an acrylic
emul sion, then a 20 doubl e-si de adhesive tape was simlarl Prepared

t her ef r oh?PArP ECal aAt €A Ihty Wi 6Bt 1o iTeSUERE RS8R 0RPE In tw}léé—ﬁo‘FCPQ)vm ng

Table 2. 31 _21 JUN 20~-? Table 2 Characteristics of acrylic emulsions
ol yrrenzel 5y THTEE-SE 6y A LT G D PORBPEPESH G20t B4 TaACkPFFer=1 oadi ng

proporti ' ratLoFi ] m ~Adbhesi ;to esi i.ng- - of

tadcifie$2¥§§g¥tgpg%§€£%ﬁg%ﬁéﬂﬁLE%@ﬂé%ér%gggigkaX?gY%$?§%e%gli€00)A, B and
C~f oam (deldoammd2)Sel vbénnSekuhh amSplditkieanit 8 ABchCothveragany(~ m (g | 2

cm(g 12 ¢ I (ni M) | Appear ancer *or*s~Exanpl e3 -

st ep2. 939r9d 16AB30 re$838r 33 I3t ient AChes180 (APLLYOExfwt materials

| ent 6addi ti ont *n' ~*nExaane3<si829316.8939.7319.8533r33133 ~130270 (CF) 300
CF) or rough surfaces, particularly polymer foams will not pe

!6,3Exceég %é%%gdition~ninr*u~r*nExaane'*"2.93“-16.899.91Cbntinuously12017

0 (AF)17 ? .88PFvaried *4 : Powerfeedin *5 : Stress duringtype 90

peel i ng of a teasferPaceschamidrgbasul dih Diky2ene bonded 150carietraeat oam *6 :

AF=adhesive failure '7 : CF=cohesive failure Solution A : Acrylic nononer

di spét si éafAeSonutdmmpoBtiomayin cwepabmrrediaspet st grrrBrgsl dt sprrsdonsAcrylic
nmononer di spersion B Adhesion (1%F;§to a pol yester ur>rthane foam Adhesi on

(2 : to &°pBPyEiHecAErhafiOYish ony G 3Fr P T851R11 of adhesi on
Lo uret ngagpobpl gl ngr ROWEL, Al | BxLhlbiy 3187 8, 0006 (XNbNES] Sexaml e 7
An acryl fc enul'sion was prepared by 3-stage polymerization Simlarly to
Synt hesi moe¥anpl & 6 &xtephet datyltikemanomkitt siiGfpexyl e @skenpeoiy amed in
acrylic nonomer dispersion B and acrylic nmononer dispersion C were 16.89 %
and 39. 73he; weeghe ] ey agnil ih&operppsr i griist acheliomenomerght of xyl ene
resiﬂsmas.19.85.w and subsequently a doubl e-si de adhesive tape 10 was
prepat ed FREFEPFOM and eval uated. 32 21 JUN 2002 The results are shown in

the above Tabl eygen AScARBAKEPL A IAMoEEBL oY 2 RALELBSoRAWRETh 8o Sap@mwhat
Tower but still represents 60 mnutes or nore to satisfy the m ni num

per f or marceekrevekifiortHe aecbpoatiusef Howevacki fdemeshoat tleascethaneiavas very
5 excellent and flexibility was al so good.
monomer dispersion should be controlled at 3 % or less,
desirably-3 % or less but 0.3 % or more on the basis of the
20 weight of the acrylic monomer in said acrylic monomer dispersion.
In order for a higher molecular weight acrylic reszn to

sufficiently exhibit holding power, the acrylic monomer in an

acrylic monomer dispersion containing a tackifier at a lower

16



Synt hesis exanple 8 Acrylic nononer dispersions A and B were prepared in
the exactly sane nmanner as in Synthesis exanple 1, and 74 g of ion
exchanged water and a part (1/10) of acrylic nononer dispersion 1b1AU&@Wé
introduced into a 1-liter separable flask and heated to 80 C with stirring
under nitrogen stream thereby the reaction solution turned bl uish,
indicating the start of a polynerization reaction. Then, acrylic nononer

di spersion B was continuously added 15 to the remai nder (9/10) of acrylic
nononer di spersion A with a tube punp to prepare a m xed sol ution, which
was continuously added dropwi se into said polynerization reaction system of
acrylic nononer dispersion A wth another tube punp at a constant speed

180 minutes. .20 The rati t t ddi.t f |
monomor i SHRTEEG0B 17 (HE- S oAb ASTOBT GeTy T o> Toh Smer A SPer GoA and

the additi onyspeeg¢ Qérgffc 'Hc?ﬁ%%e?%?per sion into the reaction system of

acrylic nononer A was Set at 1:1.9 so that both additions were conpl eted at
the same tine. 33yhed a tditlree2iAfterbLemplaiian 4f o hegreadshidiorRson,
stirring was continued at the sane tenperature for further 2 hours, then

t he reacti art selwexopt was & owligitt propomitcenpérap ure a oagimuachof HE0 %
reaction. Then, the reaction solution was neutralized with 5 amoni a water
to pH 637, hdder PREEP @ tHicoUGh IR 10D-Hhes RORYE €C AV 01]i Voe 2 FVILRG
acrylic emul sion. é.doubl e-side adhesive tape was prepared and eval uated in
the same mafie? “ds APyt Hesi s exanple 1. Evaluation results are shown in
Table 2. All of adhesion to urethane, holding power and flexibility were 10
good. Now, ¥RfrRdar&iedectxefiti€desfid Ref erence exanpl es are descri bed.
Con~arative exanples 1-3 Acrylic emul sions were prepared in the same nanner
as in 15 Synt hesi §nexddjtieon] tobtihe usrorpradopl PE pasrkdiiersdisperdi ons A and B
contai ning xylene resin at_the sane proportion. The tackifier is contained

at a propor?§onist MPBPBEY (fb- PEIRLPPerS | SRIGATER nid) e 368 Rar B ve exanpl e

1, 2.93, % ratjpye le 2 . 4, % | ratiy anpl e 3.
The 20§Pesﬁ%%ogﬁgoghéﬁpt?eﬁatrﬁ%%songé]mgln\@e g’bf%ég?c%?%fg%ﬁfﬂ\féoozjam e 3
Char act ensthj Genfrseny! §1@@Sir@6}ttaﬁ§t zeg Dy dnemeseneaws wddbki eaciefridrs

tacki fier Loadi ng proportionFl mAdhesron ~Adhesi on m HoKJi ng i

Fl exi b~ ' ~yaddadiing eo (xd/hGentdisséhiteidraneUpet bharebly poder $i droamelf oam 2
i lAverage,mg/ 2cm(g !l 2 cm j (mm | AppearanceConparaii~c*~~. ~~aiure
~exanpl e 1NeASIfI®dd the 108 ARLIDT(AF) CIHAC REBFPRIFSt i ver*~ jr*m

; ra~i ureexanple 22.93115110 (AE)60.(AF)_.10.4~ *~Amauc~ anpl o

34, 9611_0125(AllO(ifSEiéB%pefrsatairée?Q ‘F‘Enartaﬁi RF RIS 057192358’ CColy 300
(CF)6 AbN 10, &ECIHAGTOAPEL A MO BLNh PE Ard e 1BIIPS B H1B 188130205 (&F) 220
(CF)2 mn 50 secr*n(C~ *5 : Stress during T-type 90 peeling of a test piece
havi ng a wi didghofsuz¢areaondedt-tticulipel hanel ireamidéms AF-thdlteshyeif@idwing ~7
CF=cohesi ve failure Adhesion (1 ~ : to a polyester urethane foam Adhesi on

(2 : to a poffrathéy aféikbeie Fodachksiapparientofr ehserieechbove Table 3,

Co ti Les, 1 to.3 showed | di , i 1
anaht 1 of act ory AURESFEREL b SheothanetanD 1 G PRPPETY Ao R Br Bbdteon of

xyl ene resifuped asngs fCMdRY i3 LBGEAap ety adbeslan e ur gbiiang was

gradual 'y inproved but still remained in AF ure no and

any sapbpsf agdigadsidevek. dEtexidrdtietly was not i nproved at all, and hol di ng
power

Emulsion polymerization techniques

Acrylic emulsions of the present invention can be
prepared by known emulsion polymerization techniques except for

addition of a tackifier.

17



was gradually | owered. Conparative exanple 4 10 An acrylic enul sion was
prepared in the same manner as in Synthesis exanple 1 except thatacjmng
nononer di spersions A 35 21 JUN 2002 and B contain xyler_e resin at a
proportion of 9.9 % (the sane value as the proportion of the total weight
in Synthesis exanple 1) . Adhesion to urethane changed from AF failure node
to CF 5 failure node to give excellent adhesion, but hol ding power was
extrenely lowered to a wholly unsuitable |level for practical use (6 mn. 40
sec.). Conmparative exanple 5 An acrylic enul sion was prepared in the sane
manner as in 10 Synthesis exanple 1 except that acrylic nononer dispersions
A and B contain xylene resin at a proportion of 16.78 % (the sane val ue as
the proportion in acrylic nononer dispersion B in Synthesis exanple 1). As
conmpar ed with thétapwess eldpspen o3t Gsiyaiat norenstampbeedsians péyvh of
adhesi on and glding §§¥er mgri | owered to f more unsuitable | evel for
practi cal 11y BIPESTR 15 SOPPLRe2F o eGorRYg b &YatPvBd X ¥d 1 to 5
proved thafoeyen st epui e pAlyper) zal i.on ol eyl c gonprer, dishersions
containing a tackriier at the same proportion icC may 1 nprove adhesi on
t o uret haneCershder albnonidalsse ol 6 re Bewesi@nd 1habbsyhdrioliai n
flexibility. Nanely, the three characteristics were not satisfactorily

bal ancéd i n acr yHoeeweml shansmpy epalr é& Blvayacredescsampndmer e speysions
containing a tackifier at the same proportion, adhesive conpositions using
36 21 JUNPEOGE SAFREBTIGA CONEAMMSIDFs taRYT Atfe ity 61t apRECRIEIAY§ sai d
acrylic enul sions or_adhesi.ve conposi t.i ans. arative ex le 6_Acrylic
mononer LSRR Aol AGEIEY ECORTPTSFoan & ool Fal MBaRer Lon
dispersiogﬂ%bqgn%ggg@éﬁgxylene resin at a proportion of 19.82 % were
prepared. Here; the weight of xylene resin represents 9.91 % of the total
wei ght of acryl i cheonangris mdhemet herspeendot | thenehetihElwame as those of
Synthesis exanple 1 to prepare an acrylic emul sion, and subsequently a 10
doubl £0si dwladkreskee mathdenwpslprepbres athenes romr@¥dievdyuat ed. The results

r hown _i n fol | om ng _Tabl :
are sho prep%ggmeglzé) tégfo%% g 5grticle nucleus and subsequently the

remainder may be added dropwise or stepwise to proceed the
polymerization reaction.
An acrylic monomer dispersion containing a tackifier at a

15 different proportion may be added dropwise directly to an
acrylic monomer dispersion having undergone polymerization
reaction (dropwise addition of a monomer) or may be added after

] having been emulsified with a surfactant (dropwise addition of
an emulsified monomer).

20 The acrylic monomer dispersion containing a tackifier at
a different proportion is preferably added after the
polymerization reaction of the acrylic monomer dispersion to be
initially polymerized has already been terminated.

Power-feeding method may be used to proceed

25 polymerization reaction while continuously changing the

18



Tabl e 4 Characteristics of acrylic emul sions synthesized by additign of
tackifier onlv at the second staae Loadi ng proportion | Wi ght 21 JUN 2007
rat i oFl mAdhesi on troAdhesi on b~Hol di ngFl exi bili~oftadtifier ( x 11100)

~of sol utionstiidnessUr et haneUr ett ~anepov~r A and Bf oam 1f oam

2Sol utionSol utionSolution A :~ A B Total SolutionB (EE~m(g !l 2 cm(g | 2
cm)mm () Conpar ati ~~Fai | ur eexanpl e60. 0019. 829. 91 ~5a' 5013070500. 3nA *5 :
Stress during Ttype 90 peeling of a test piece having a width of 2cm bonded
to urethane foam *6 : AF=adhesive failure Solution A : Acrylic nononer

di spersion A Solution B : Acrylic nononmer dispersion B Adhesion (1) : to a
pol yest er uret hanef oam Adhesion (2 : to a polyether urethane foam As
apparent from Table 4, holdin ower i s gqod, but adhesion to urethane is
| ow and fFQQF‘Pﬁ’H%Vqr’s 4| 8By thécSFellF o*rhepraééty%%lm%oéﬂe TR&SPERHLON

i mpr ovemept, M@sd%pgprved i n adhesi on 37 21 JUN 2002 to urethane when no
tackifier was a to acrylic ncnoner dispersion A used for the first
stage pol ynmerizatd @i Fnsgﬁéa% tHee abelé Ommﬁﬁgﬁﬁéﬁﬁ&%n@&aﬁﬁéﬁéréidryﬁ rate
cases using rosin es resin as a tackifier Ref erence exanple 1 In a
m xture otodtatmyidhexybcatfytatar EB2ifferaninylropoetadre nfzhb bg) saapvians yl i c
acid (3 g) was dissolved 3.1 g (3.1 %9 of rosin ester KE364c ( ARAKAWA
CHEM éAL PRDUSTRIESSLY pRepdrc @nmBAdYEFC SWINeresndl I0eSemar Bfi’éllw
surfactants (3. 33 f Newcol| 707SF nd 2.13 HW% NEMCO|f§ﬂ vai | abl e
from Ni ppBA¢ %\E/ YERHTEREPD 53 b‘PnAlﬁ%W(% AP Perdult SEERST e

di ssol vedy, gehwra@%h@eﬂ@gn $inkB3a0d: JheARarpapnamPr sgl uti on vas
added and dispersed ir~ enulsion using a honbgenizer to prepare acrylic

mononmer 15ndis@ef SinRhA. ptaséntl -ikiaeisepar abl e flask, 36 g of ion
exchanged water and a part of said acrylic nononer dispersion A (36 g) were

|ntroducegugggcgﬁﬂgpgnbplﬁgtgggggg1 stirring under nitrogen streamto start

a reaction. The reaction solution turned bluish, 20 |nd|cat|ng the start of
a pol.y. (perlzatlo t he remai.nder o

i ST on A waS U IAChear s e e APETPRE T as: PaheSPR oar CoaFR acrylic
nmonomer Aki%&ﬁ" & tbléb%gﬁt'HBl VL %@ﬁ?ﬂi@&orﬁ%&eéc%@% %dn%ﬁe?g é’x@cﬁi' tion,
rrper ature

stirring was continued at the sa 21 JUN 2
commonly used. They may be added typically at a proportion of
0.5 % or more but 8 % or less, preferably in a narrower range,
specifically 1 % or more but 4 % or less on the basis of the
15 total weight of acrylic monomers.

Suitable types of surfactants include reactive, anionic,
nonionic, anion-nonionic or other types, which may be used alone
or in combination of two or more types. These surfactants may be
dissolved in either water or acrylic monomer phase. They may be

20 dispensed and dissolved in an appropriate amount into each of
water and acrylic monomer phases. When monomers are
preliminarily emulsified, these emulsifiers may be totally or
partially used for this purpose and the remainder may be

dissolved in water phase.
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further 2 hours, then the reaction solution was cooled to roomtenperature
to quench the reaction. The resulting solution was neutralized with1 JUN00I
“arrunonia water to pH 6-7, then filtered through a 100-nesh wire cloth to
give a 5 mlky acrylic emulsion. This acrylic enulsion was coated on a
silicone rel ease paper with a knife coater and dried in an oven at 80 C for
about 10 mnutes to give a dry coating film Then, this dry coating film
was transferred to a polyester filmof 25 ~, ~mto 10 prepare a single-side
adhesi ve tape. Characteristics of this adhesive tape are shown in the
followng table 5. Table 5 Characteristics of acrylic enul sions synthesized
by addition of rosin ester KE 364c Loadi ng proportionFil mAdhesi on ~Adhesi on
6~ ~Hol di ngFl exi bi | ~yof tadcifier (% nononer)t hi dnessUr et haneUr et hane
'pov~rfoan11foan§%ﬁ3%%%?*9?6Fé?Y?fq 1PCeHYE PIUEPUSHPE RRY ApTEar SHeRf2%f er enpBa

x) (*nexa A~ 75 (G0, 25-r*x)c*r anpl e 25, 3~-~ = in., *2 :
Single-srg%%aﬁﬁgs?ﬁg‘ a§§r§§§?a%?ré)s%%§r5n (ﬁybege56&§%%E$hgT%?ya t est
pi ece havipg geWhsdd of 2¢cenBended 4,0 urethane foam "7 : Ck=cohesive
failure Soldtion A : Aaylic nononer dispersion A Solution B : Acrylic

nmonomner ' di sper sTion dhofdhestomithiatorstdapd Heoltyeitel 1 yraidsaneif odm Adhesi on

(2 : to a polyether urethane foam As apparent fromthis Table 5, hol ding

power ¥s &sngodfds- @ 2B Anp buey awtiebitonThesaurdethanectvarmy s

i nsufficient. 21 JUN 200Z Ref erence exggple 2 An acrylic enul sion was
4liaee

9
pr epar ed Sﬁ&éPfYW%5%k§@FF§ BARRS UndPPBRES aptly fHlRef 28 Ence
| 1 t.hat ..t : i t K i dto 5.3
o (5 3 0) TEshaRy Jfif cisnnffl tha RissBTklq 5L oo, EPROCELIES, AReRFENT

t her ef r ominhVBasske e tyaesUbhe Sh8 sSH9WA hdhdrke dha¥esTable 5. Hol di ng
power was only 6 m nutes, and adhesion to urethane was also a quite

insufficiept;level of only 25 g in CF npbde because of too weak cohesive
force of the acrylic polymer. 10 As the rosin ester has a stronger chain

roporti on of 5. S BaP Lo TORILEAEht (F bt BT BT Bt hbnonst  at ed
by Ref er encesexanplishel odnds 2ty heh9r 8904 fighense xmplLes,4 and 2
prove tha? rgs%n 1§E%§t8r r%s?ﬂ%&%hoglg degg?E%ﬁ gx?st in a pro%ortion of
3 %or | epy wbeght ey 1ake . Usefréfera <@BEOI 1€ QRARAAt rhfigas tAek ibes by one
acrylic nononer dispersion according to the present invention. industrial
Appl i cabi WetghROcAciforikdbrgweddhthe Hitddanthinvemigeonsugoged enstitabsityy can
be attai ned because hol ding power is obtained without increasing the

crossl i nkFRTAEHEIYSFIGP £RE €PRTYYW ALPyFFRopol PREFIBSA R2ViSatshy.
Espegiql | ¥ adhesion nglxg{qL%gngakg&%als or rough surfaces,
s we

particularly polynmer foans 1I's go [ as 25 hol di ng power.
Additives
, Acrylic emulsions of the present invention can be

directly coated on a substrate to prepare an adhesive tape.
Various additives may be added to prepare an adhesive

20 composition. Moreover, such an adhesive composition can be
coated on or transferred to a substrate to prepare an adhesive
tape.

Acrylic emulsions of the present invention may include

additives such as thickeners, antifoamers, leveling agents,

25 which can be added in an appropriate amount to improve coating

20



40 21 JUN 2002 In addition, acrylic enulsions of the present invention

i ncur no danger of environnental problens because they are aqueou? 21
JUN 2002 WHAT | S CI~A~ | S 1. Ar_ acrylic emulsion obtained by p épﬂﬂ“izp%
at least two acrylic nononer dispersions containing a tackifier dissolved
at d_fferent proportions in ar_ acrylic nononer, carrying out a

poi yneri ~ation reaction of one acrylic nononer dispersion ar.d t:nen
add~r.g the other ac-ylic nononer dispersion to further proceed the
poly-neriza~ior_react ior_ , who P' i a~1i be' aalLl . P _510fi' ~T
1T.1 nic sc~~vP~ts. 2. An acrylic enulsion accordi T proportion of the
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wher ei n eachddédsmi chracppl-por haro rreoudicspeasidrs nstaaffectueous enul sion
di spersion. 4? 21 JUN Z002 5. An acrylic emulsion according to Claimi4
wher ei n  he CRBFFFFrIfTAGTePLi FMEEIIPrEcPY| Foe MATSRBE dRSPRTSiTols 8885 Mot

contain anytgglg%%uncti%nal nomer, %CQérfg%lcrylic emul si on according to

. ance dhesive Cha 5. . . .
Claim1 wherern &' tacki Frer-th sai'done acrylmi'c nononer dispersion is

based on a rosin estiRirgeeshbusOBRIRBdoaE @ dRi1ghki REORUAT0Rs0f 3 0 or
| ess on the basis of the total weight of said one acrylic nononer

di sper si on. alifi7ives vaprelfecalehyldteriaceoe didig stiont Bum thevhergi heeach o~
said acrylic nononer dispersions is an aqueous enul sion dispersion. 15 8.
An acrylic éffiedibh adcEdeanhgthat Aigims7thmekedsh ofhadaesifn Camsndadses n

said acrylic nome i spersions does not contain.an [ tifunctional
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Coating

Acrylic emulsions and compositions thereof according to
the present invention can be coated on a substrate made from a
film, paper, cloth or non-woven fabric using a typical roll
20 coater, knife coater, comma coater, fountain coater or the like
and dried to prepare an adhesive tape. Similarly, they can be
coated on a release paper and dried, and then transferred onto a
substrate to prepare a double-side adhesive tape. Alternatively,

a core material can be dipped in an acrylic emulsion or an
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Claim 10 using a xylene resin as a major conponen~ of the tackifier in said
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nmononer. 13. A process for preparing an acrylic emulsion according to Claim
12, which uses an aqueous enul sion dispersion as each of said acrylic
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acrylic nononer dispersion. 16. A process for preparing an acrylic enulsion
accor di ng t éasCraphed N witieckrubesh @f agliesasdemidl 65 dprperusitasnas 10 each

of said acrylic nopomer dispersions. 17. A process for preparing an acrylic
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acrylic monguep . dl $PET SRS AQeSndPls AN LAKLI-&s 13 MUbALIUNH AR08l o

mononer. 45

A A AN, Ae@AUotitér ARZNAZ oAt adk - APeRifed. AR irANS, Bo AdditAkeA. Ayy! . A2. A
; S2. AGE. A9( . AnE. ASYE. AY. ASE. ASu. AYS. Af aY. A@E. A. A(E. Aal . AFu. A5f | . AYy. A. A(. AN
.Ae@ A included in acrylic emulsions of the present invention, and

LaenvaBE~?\fAT>?|mﬁnhcAXUlc:a]ca]Qa]ca]ca]ca]ca]ca]ca]ca]ca]qa]caéca]ca]ca

] ca] ca] €] cACaf cubi AU AFVSF caf e Al EsFc it cafiesaeare Feps of

Ivaxsnid_Z%%%cg%gg%ﬁgﬂfh %%%8§]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]pa]ca]c
c

a)J ca] ca] ca] ca caJcalcajcajcalcajc:al;ij}9 : v
Adhesion to urethane
Adhesion to urethane represents adhesion to materials
that are difficult to adhere. As shown in Fig. 2b, a test piece
15 20 is formed by preparing a polyester film 21, an adhesive tape
22 and an adherend 23 each cut into a width of 20 mm and
provisionally bonding the polyester film 21 and the adherend 23
flushed on both transversal edges with the adhesive tape 22.
The test piece 20 is mounted on a test table 29 with the
20 polyester film 21 facing the table, and spacers 24,, 24, are
placed on both transversal edges, then a roller 26 is applied on
the adherend 23 of the test piece 20. Fig. 2a is a perspective
view showing this arrangement, and Fig. 2b is a sectional view

taken along A-A line of Fig. Z2a.
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5 wvertically fixed in an atmosphere at 40 °C.

Fig. 4c shows that the polyester film 31 has slipped by
the load. The holding power of the polyester film 31 which has
not dropped after the lapse of 60 minutes is expressed by
slippage S (this slippage S is a distance between the unloaded

10 remainder 31’ of the polyester film and the loaded polyester
film 31), while the holding power of the polyester film which.
has dropped before the lapse of 60 minutes is expressed by the
time before it dropped.

Good holding power of adhesives prepared from acrylic

15 emulsions and compositions thereof according to the present
invention means that the time before dropping is 60 minutes or
more and slippage S ranges from 0.1 mm to 25 mm, more preferably
0.1 mm to 10 mm according to the above definition of holding

power.
20 Flexibility

At first, as shown in Fig. 5a, an aluminium plate 41
having a thickness of 0.5 mm is prepared together with a double-
side adhesive tape 42 and an adherend 43 (polyester urethane
foam or polyether urethane foam of 5 mm in thickness) each cut

25 into a width of 20 mm, and the aluminium plate 41, adhesive tape

24



3"10% 0-0& () -[;; <======uj _@! #S&0% & ()- 10'0 10' o 10' o;
10% o0& () -f, ,#10% & ()-! f ., #10%00& ()-s*L10% o0& ()-=\=>>? @@ X6j 1@ JUN 2001
1] g&10%\ & ()-!1g&10%&' ()-f#10% & ()-!f#10%\ & ()-! ,#10%\& ()-!

L #10%& () - GBAJAAAAAAB) rg\ = | mL0% 0& ()-3 10\ 10\ 10\:

10% & ()-10110%\ & ()-1.T10% & ()-!fl g&l0%z& () - B: BABBBCUCIEQ\ =

110% o0& ()-"10% 0& ()-F, 10% o0& ()-,y10% o0& ()-310% o0& () -

10% o0& () - Y OWCCCC$DAEg\ = | &10% 0&' ()-F L10% o0& () -

10% o0& ()-10% o0& ()-Ss10% o0& ()-, @0% o0& () -$D\ DDDE>EEaBg\ =

| @ ! 10% 0& ()-s*10% 0& ()-!(3%0%0& ()- ' "10% 0& ()-$ 10% o0& () -

F"10% 0& () - EEEF<F{ F~FFFdE:/ 10'o0 10' 09<10% 0& ()-5

10% o0& ()-|.310% Q& -F 110% o& ( -/ 10% o&' (%@ nmL0% o0& () - FFFFG=GUGXY: /
10' 0" 10% &< ()anﬁioﬁ}&&ﬂ%%n dv169% &1 ngfé‘%l{s% ‘E?)ll 59 WL Y -Eif0% & () -

10" oGGH@H ' 1 0

10% & (). VIOUREFS-Toh0% CRECT S ORIt T S0Ae Foas ve tape 42 and
10" oS, / & 1% &uhdrend ]4%%0‘&15%( M HER &o(}nd e 14 &o(b1e-side adhes
(FL0% & () T 905 & (3 - TomeKhki 1§ KkKakic- @ 10" o 1058 & (3= 0 0\ & ()-3 10\
10\ 10\ 9<1QYe&4p) m2y A& €bn A0S th) tKKLSLuhilrdidls ate 41 over a
10" ol Z10% &' () -1 10% & () y 10% & ()-Y f10% & ()-10% & ()-Y

10% & ¥ ) - LemwiivviNe EL Gamm

Then, a roller was applied on the adherend 43 and rolled
for one reciprocation through spacers of 1.2 mm in thickness
under the same conditions as explained for “adhesion to
urethane” (80 % compression).

10 Then, the test piece was left with the aluminium plate 41
upward at room temperature for 24 hours, and the part of the .
adherend 43 extending over an end of the aluminium plate 41 was
turned back by 180 ° and fixed to the aluminium plate 41 with
the double-side adhesive tape 45.

15 Fig. 5b shows this state. After the test piece was left
at room temperature for 24 hours, floating of the part of the
adherend 43 contact-bonded by the roller (distance between an
end of the adherend 43 and the double-side adhesive tape 42) was
measured.

20 The symbol T in Figs. 5c and 5d designates the amount of
floating. Fig. 5c shows an excellent floating T of less than 2
mm, Fig. 5d shows a good floating T in the range of 2 mm to 10

mm, and Fig. 5e shows failure wherein floating T exceeds 10 mm

with the angle 6 being 90 ° or more.
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.64 g of a straight xylene resin H (Mitsubishi Gas Chemical)

5 (in the proportion of 2.93 % on the basis of the weight of
acrylic monomers; the proportions of tackifiers will be
hereinafter expressed on the weight of acrylic monomers) to
prepare a monomer solution.

Separately, surfactants (3.0 g of Newcol 707SF and 1.91 g

10 of Newcol 271A available from Nippon Nyukazail) and then 0.45 g
of APS (ammonium persulfate) were dissolved in ion exchanged .
water (73 g).

The above monomer solution was added and dispersed in

emulsion using a homogenizer to prepare acrylic monomer
15 dispersion A.

The exactly same procedure was followed except that the
amount of xylene resin H was 15.2 g (16.89 %) to prepare acrylic
monomer dispersion B.

In a l1-liter separable flask, 74 g of ion exchanged water

20 and a part of acrylic monomer dispersion A (1/10 of acrylic
monomer dispersion A) were introduced and heated to 80 °C with

stirring under nitrogen stream, thereby the reaction solution

turned bluish, indicating the start of a polymerization reaction.
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1ome O e bl shdddernent. Chil ig%loH“fngﬁl o8
109& () -! Y& o )nlﬁu%eﬁij((%?@s(:) sBadepHl on) .

"Y109%&' ()-h&h!ibi'"j*)+],j-)]aVK@ %) 10 10y< 10%&'() /
10%&f()-9F&$10%&AfﬁeiE&ﬁ@Q%BB&n(dfY%&#ﬂ@%@.éddrﬂumfkﬁjkﬁkdﬁﬁﬁ@%der,

5 acrylic monomer dispersion B was subsequently added dropwise
into the reaction system over 100 minutes (second stage
polymerization). After completion of dropwise addition, stirring
was continued at the same temperature for 2 hours, then the
reaction solution was cooled to room temperature to quench the

10 reaction. Then, the reaction solution was neutralized with
ammonia water to pH 6-7, then filtered through a 100-mesh wire
cloth to give a milky acrylic emulsion containing xylene resin.

This acrylic emulsion was coated on a silicone release
paper with a kn:fe coater and dried in an oven at 80 °C for

15 about 10 minutes. Then, this adhesive was transferred to both

faces of a non-woven fabric substrate having a density of 14

g/m’ to prepare a double-side adhesive tape having a total

J thickness of 130 um.

This adhesive film was tested for holding power, adhesion
20  to urethane foams and flexibility, and the results are shown in

the following table 1.
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: Disproportionating rosin ester  *2: Single-side adhesive tape

*3 Non-evaluatable use of a sample a single-side adhesive tape

*5 Stress during T-type 90° peehng of a test piece having a width of 2cm bonded to urethane foam
. AF=adhesive failure *7 : CF=cohesive failure

Soluhon A Acrylic monomer dispersion A

Solution B : ACI’leC monomer dispersion B

Adhesion (1) : to a polyester urethane foam

Adhesion (2) : to a polyether urethane foam

As apparent from the above table, the adhesive tape of

this Synthesis example 1 was good in all of adhesion, holding

power and flexibility.
Synthesis example 2

5 The proportion of xylene resin in acrylic monomer
dispersion A in Synthesis example 1 was increased to 5.95 %
while the proportion of xylene resin in acrylic monomex
dispersion B was decreased to 13.88 %. Here, the total amount of
xylene resin in acrylic monomer dispersion A and acrylic monomer

10 dispersion B is unchanged from 9.91 % of Synthesis example 1 on
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%& O)-& gster KE364c WA CHEMICAI INDUSTRIES) was contdined at a

) Tod e %\olfo% D)k 00 55 2 R TRE 1 ORE 09 ) TR () -)
Ke" 1@%&-(&I§§éfg¥%ﬁ ﬁ)iﬁisﬂhthe51s example 1, and subsequently a double-
side adhesive tape was prepared therefrom and evaluated.
Evaluation results are shown in the above Table 1.
As apparent from Table 1, the double-side adhesive tape
of this Synthesis example 3 shows excellent adhesion to urethane.

25 This proves that rosin ester has a comparable effect at a lower
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10%& fa 10 /%G‘%e( )other %gn f‘Lci(c?ns were the same as those of Synthesis

example 1 to prepare an acrylic emulsion, from which a double;
side adhesive tape was subsequently prepared and evaluated.
Evaluation results are shown in the above Table 1.
Adhesion to urethane was slightly lowered to AF mode, but
15 still remained within a satisfactory range, while holding power

and flexibility were very good.
Synthesis example 5

The weight of acrylic monomer dispersion A in Synthesis
example 1 was increased by 50 % while the weight of acrylic
20 monomer dispersion B was decreased to a half, so that the weight
ratio between acrylic monomer dispersion A and acrylic monomer
dispersion B was 75:25.
The total weight of xylene resin was 6.42 % on the basis

of the total weight of acrylic monomers.
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An acrylic emulsion was prepared under the same
conditions as those of Synthesis example 1, and subsequently a
double-side adhesive tape was prepared therefrom and evaluated.
Evaluation results are shown in Table 1. All of adhesion to
5 urethane, holding power and flexibility were good.
Synthesis example 6
Three acrylic monocmer dispersions A to C containing
| xylene resin at weight proportions of 2.93 %, 9.91 % and 16.89 %,
respectively were prepared. The weight ratio of acrylic monomer
10 dispersions A to C was 33:33:33. Here, the total amount of
xylene resin is $.91 %.
After two acrylic monomer dispersions A and B among A to
C were polymerized under the same conditions as those of
Synthesis example 1, acrylic monomer dispersion C containing
15 xylene resin at the highest proportion was added to said polymer
solution and polymerized.
In this way, acrylic monomer dispersions A to C
| containing xylene resin at different proportions were
polymerized in 3 stages to prepare an acrylic emulsion, then a
20 double-side adhesive tape was similarly prepared therefrom and

evaluated. Evaluation results are shown in the following Table 2.
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Table 2 Characteristics of acrylic emulsions polymenzed
by three-slep addition or power-feeding of a tackifier

Loading proportion Weightratio |Fim  1Achesion to] Adhesion to |Holding
of tackifer of soluions  [thidmesqUrethane  {Urethane  jpower | Flexbilily
(X17100) ABandC foam(1) |foam(2)
Solution | Saluton | Solution *9 (e
A B C  |Average wm) | @ 2cm) | (@/2em) | mm) | Appearance
(% (46

Example |3-step | 293 | 991 | 1689 | 991 | 333333 | 130 | 190(AF) | 130(AF) | 1p Excallent
6 addtion

(%D (k7

Exampe |3-step | 293 |1689 | 3973 [1985 | 333333 | 130 | Z0CF) | 30CF) . 63 | Excelent
7 |addiion (min)

(%6 {%6)
Exampe | 0 293~16.89 091 |Contnuously | 120 | 170(AF) | 170(AF) | 18 Good

g | F varied

10

*4 : Power feedin i _
*5 : Stress during T-type 90°  peeling of a test piece having a width of 2cm bonded to urethane foam

*6 . AF=adhesive failure *7 : CF=cohesive failure
Solution A : Acrylic monomer dispersion A
Solution B : Acrylic monomer dispersion B
Solution C : Acrylic monomer dispersion B
Adhesion (1) : to a polyester urethane foam
Adhesion (2) : to a polyether urethane foam
As apparent from Table 2, all of adhesion to urethane,

holding power and flexibility were good.
Synthesis example 7

An acrylic emulsion was prepared by 3-stage
polymerization similarly to Synthesis example 6 except that the
amounts of xylene resin contained in acrylic monomer dispersion
B and acrylic monomer dispersion C were 16.89 % and 39.73 %,
respectively and the proportion of the total weight of xylene
resin was 19.85 %, and subsequently a double-side adhesive tape

was prepared therefrom and evaluated.
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The results are shown in the above Table 2. As apparent
from Table 2, holding power is somewhat lower but still
represents 60 minutes or more to satisfy the minimum performance
level for practical use. However, adhesion to urethane was very

5 excellent and flexibility was also good.
Synthesis example 8

Acrylic monomer dispersions A and B were prepared in the
exactly same manner as in Synthesis example 1, and 74 g of ion
exchanged water and a part (1/10) of acrylic monomer dispersion

10 A were introcduced into a l-liter separable flask and heated to
80 °C with stirring under nitrogen stream, thereby the reaction
solution turned bluish, indicating the start of a polymerization
reaction.

Then, acrylic monomer dispersion B was continuocusly added

15 to the remainder (9/10) of acrylic monomer dispersion A with a
tube pump to prepare a mixed solution, which was continuously
added dropwise into said polymerization reaction system of
acrylic monomer dispersion A with another tube pump at a
constant speed over 180 minutes.

20 The ratio between the addition speed of acrylic monomer
dispersion B to the remainder of acrylic monomer dispersion A
and the addition speed of the mixed dispersion into the reaction
system of acrylic monomer A was set at 1:1.9 so that both

additions were completed at the same time.
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After completion of these additions, stirring was
continued at the same temperature for further 2 hours, then the
reaction solution was cooled to room temperature to quench the
reaction. Then, the reaction solution was neutralized with

5 ammonia water to pH 6-7, then filtered through a 100-mesh wire
cloth to give a milky acrylic emulsion. A double-side adhesive
tape was prepared and evaluated in the same manner as in

! Synthesis example 1. Evaluation results are shown in Table 2.
All of adhesion to urethane, holding power and flexibility were
10 good.
Now, Comparative examples and Reference examples are

described.
Comparative examples 1-3

Acrylic emulsions were prepared in the same manner as in
15 Synthesis example 1, but using acrylic monomer dispersions A and
B containing xylene resin at the same proportion.
The tackifier is contained at a proportion of zero (no
tackifier is contained) in Comparative example 1, 2.93 % in

Comparative example 2, and 4.96 % in Comparative example 3. The

20 results are shown in the following Table 3.
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Table 3 Charactenstcs of emulsions synthesized
by homegeneous addition of a tackifier
Loading proportion Film Achesonto  |Adhesonto  © Hoking | Flexibiity
oftackifier (X1A100) | thickness  IUrethane Uethere | power
foam (1) foam (2) |
(%8 49 !
Average um (0/2em) | {9/2em) | mm) | Appearance
Comparative (%8 (=6 Failure
exampe Not added 110 80 (AF) 0 (AF) 01 (AFI)m
Comparative (%0 (% Falure
example 2 293 115 110(AF) 60 (AF) 04 (AF)(W
Comparative (%8 (vg) Fallure
example 3 4.9 110 125 (AF) 110 (AF) 25 @dw
Comparatlve' (%7) (37) . Failure
exampe 4 991 12 300(CF) | 30(CF) |6min10sec C F)(nm
Comparative ) (7 _ Failure
exampe5 16.88 130 220(CF) 20(CF) | 2min 50sec @ﬁn
*5: Stress during T 90 ling of a test pilece having a width of 2cm bonded to urethane foam
6 AF—adheswgefam?g pee g CF—ogheSNe fallL?re
Adhesion E g to a polyester urethane foam
Adhesion (2) : to a polyether urethane foam
As apparent from the above Table 3, Comparative examples
1 to 3 showed good holding power, but quite unsatisfactory
adhesion to urethane and flexibility.
| As the proportion of xylene resin used as a tackifier
5 1increased, adhesion to urethane was gradually improved but still
remained in AF failure mode and did not reach any satisfactory
level. Flexibility was not improved at all, and holding power
was gradually lowered.
Comparative example 4
10 An acrylic emulsion was prepared in the same manner as in

Synthesis example 1 except that acrylic monomer dispersions A

35



"1000& ()-  "109& ()- SDL < " "1098& ()- 2?44 "1 "10%& ()-
"1099& ()-  "1090& ()-  "10%& ()-  "1098& ()-  "1098& ()- K/ P44UN 100
"10004& ()- SDL < " "10984& ()-  "1098& ()- " 1094 ()-

X

and B contain xylene resin at a proportion of 9.91 % (the same
value as the proportion of the total weight in Synthesis example
1).
Adhesion to urethane changed from AF failure mode to CF
5 failure mode to give excellent adhesion, but holding power was
extremely lowered to a wholly unsuitable level for practical use

(6 min. 40 sec.).
Comparative example 5

An acrylic emulsion was prepared in the same manner as in
10 Synthesis example 1 except that acrylic monomer dispersions A
and B contain xylene resin at a proportion of 16.78 % (the saﬁe
value as the proportion in acrylic monomer dispersion B in
Synthesis example 1).
As compared with the adhesive tape of Comparative example
15 4, both of adhesion and holding power were lowered to a more
unsuitable level for practical use.

The results of the foregoing Comparative examples 1 to 5
proved that even stepwise polymerization of acrylic monomer
dispersions containing a tackifier at the same proportion which

20 may improve adhesion to urethane considerably impairs holding
power and fails to obtain flexibility. Namely, the three
characteristics were not satisfactorily balanced in acrylic

emulsions prepared from acrylic monomer dispersions containing a

tackifier at the same proportion, adhesive compositions using
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said acrylic emulsions and adhesive tapes using said acrylic

emulsions or adhesive compositicns.
Comparative example 6

Acrylic monomer dispersion A containing no tackifier and
acrylic monomer dispersion B containing xylene resin at a
proportion of 19.82 % were prepared. Here, the weight of xylene
resin represents 9.91 % of the total weight of acrylic monomers.

The other conditions were the same as those of Synthesis
example 1 to prepare an acrylic emulsion, and subsequently a
double-side adhesive tape was prepared therefrom and evaluated.

The results are shown in the following Table 4.

Table 4 Characteristics of acrylic emulsions synthesized
by addition of a tackifier only at the second stage

Loading proporton Weghtrato  [Fim __ |Adhesion b |Adhesion o |Holding | Flexioilty
of tackifier (X1H00)  !ofsolutons thickness |Uretane  |Urethane  {power
AandB bam(l) |am ()
Solution | Solution Solution A ) () Appearance
A B |Totl SolutionB wm | @/2cm) | @/2cm) | (mm)
Comperative Failure
exampe 6 0.00 1882 [ 991 50150 130 70 50 03 R (+g

*5: Stress during T—t?lpe 90° peeling of a test piece having a width of 2cm bonded to urethane foam
*6 . AF=adhesive failure

Solution A : Acrylic monomer dispersion A

Solution B : Acrylic monomer dispersion B

Adhesion §13 - 10 a polyester urethane foam

Adhesion (2) : to a polyether urethane foam

As apparent from Table 4, holding power is good, but
adhesion to urethane is low and flexibility is also unsuitable

for practical use. Thus, no improvement was observed in adhesion
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15

20

to urethane when no tackifier was added to acrylic mcnomer
dispersion A used for the first stage polymerization reaction.
The following Reference examples illustrate cases using

rosin ester resin as a tackifier.
Reference example 1

In a mixture of 2-ethylhexyl acrylate (82 g), vinyl
acetate (15 g) and acrylic acid (3 g) was dissolved 3.1 g
(3.1 %) of rosin ester KE364c (ARAKAWA CHEMICAL INDUSTRIES) to
Prepare a monomer solution.

Separately, surfactants (3.33 g of Newcol 707SF and 2.13
g of Newcol 271A available from Nippon Nyukazai) and then O.S-g
of APS (ammonium persulfate) were dissolved in ion exchanged
water (83 g). The above monomer solution was added and dispersed
in emulsion using a homogenizer to prepare acrylic monomer
dispersion A.

In a 1-liter separable flask, 36 g of ion exchanged water
and a part of said acrylic monomer dispersion A (36 g) were
introduced and heated to 80 °C with stirring under nitrogen
stream to start a reaction. The reaction solution turned bluish,
indicating the start of a polymerization reaction.

Then, the remainder of acrylic monomer dispersion A was
added dropwise into the reaction system of said acrylic monomer
A with a tube pump over 120 minutes. After completion of

addition, stirring was continued at the same temperature for
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further 2 hours, then the reaction solution was cooled to room
temperature to quench the reaction.

The resulting solution was neutralized with ammonia water
to pH 6-7, then filtered through a 100-mesh wire cloth to give a
milky acrylic emulsion.

This acrylic emulsion was coated on a silicone release
paper with a knife coater and dried in an oven at 80 °C for
about 10 minutes to give a dry coating film. Then, this dry
coating film was transferred to a polyester film of 25 pm to
prepare a single-side adhesive tape.

Characteristics of this adhesive tape are shown in the

following table 5.

Table 5 Characteristics of acrylic emulsions synthesized
by addition of rosin ester KE 364¢

Loading proportion Fim Adhesionto Adhesionto Holding | Flexibilty
oftackiier (Y%ormonomer) | thickness  |Urethane Urethane power
foam (1) foam (2)
(%5) (%8
Totd um (9/2cm) @/2em) 1 mm) | Appearance

Reference (+2) )
example 1 31 — 75(CF) 025 —
Reference (*2) €3}
exampe 2 53 — 25(CF) 6 min —

*2 : Single-side adhesive tape

*5 . stress during T4type 90° peeling of a test piece having a width of 2cm bonded to urethane foam
*7 : CF=cohesive failure .
Solution A : Acrylic monomer dispersion A

Solution B : Acrylic monomer dis
: to a polyester ur
g : to a polyether urethane foam

Adhesion
Adhesion

1
2

rsion B
ane foam

As apparent from this Table 5, holding power is as good

as 0.25 mm,

but adhesion to urethane foams is insufficient.
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Reference example 2

An acrylic emulsion was prepared under the exactly same
conditions as those of said Reference example 1 except that the
amount of rosin ester KE364c was increased to 5.3 g (5.3 %), and

5 subsequently a single-side adhesive tape was prepared therefrom.

Measurement results are shown in the above Table 5.
Holding power was only 6 minutes, and adhesion to urethane was
also a quite insufficient level of only 25 g in CF mode because
of too weak cohesive force of the acrylic polymer.

10 As the rosin ester has a stronger chain transfer tendency
than xylene resin, it still gives holding power at a proportibn-
of 3.1 % but no longer at a proportion of 5.3 %, as demonstrated
by Reference examples 1 and 2.

The foregoing Reference examples 1 and 2 prove that rosin

15 ester resins should desirably exist in a proportion of 3 % or
less when they are used as a major cocmponent in a tackifier in

one acrylic monomer dispersion according to the present

invention.
Industrial Applicability

20 According to the present invention, good wettability can
be attained because holding power is obtained without increasing
the crosslinking density of the entire acrylic polymer as
previously. Especially, adhesion to polyolefin materials or
rough surfaces, particularly polymer foams is good as well as

25 holding power.
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In addition, acrylic emulsions of the present invention
incur no danger of environmental problems because they are

agueous.
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WHAT IS CLAIMED IS:

1. An acrylic emulsion okbtained by preparing at lesast Two
acrylic monomer dispersions containing a tackifier
dissolved at different proporticns 1n an acrylic menomer,
carrying out a polymerization reaction of cne acrylic
monomer dispersion and then adding the other acrylic
monomer dispersion to further proceed the polymerization
reactior, wheredin said acrvlic emulsion being agqueous

emalsion and/or agueous emulsion partially containing
Qrganic solvents

8]

An acrylic emulsion according to Claim 1 wherein the
proportion of the tackifier contained in said one acryvlic
monomer dispersion is lower than the proportion of the

tackifier contained in said other acrylic monomer

dispersion.

3. An acrylic emulsion according to Claim 1 wherein the
tackifier in said one acrylic monomer dispersiocn is based
on a xylene resin contained at a weight proportion of 6 %

or less on the basis of the weight of the acrylic monomer

in said one acrylic monomer dispersion.

4. An acrylic emulsion according to Claim 3 wherein each of

said acrylic monomer dispersions is an agqueous emulsion

dispersion.

iy
]



"1090& ()- " 1098& ()- uT3pT84 Y3 s109&& ()- Y3 s10% & ()- "1098& () -
SDL < " "109& ()- (j|[:84 Y Y+"109%&& ()- Y 9*109&& ()- Y(109%&&' (74 UUN100!
YOLO9RE ()- Y & 109R& ()- Y3 s109& ()-] Y%e|[: - 410& Y<109%&& ()- YYAL0%&& ()-
Y3! 1098& ()-1 YF1109&& ()- Yy/ F109%&& ()- Y-!109&& ()-bA410& Y

y, $109%RY&' ()-- YL1099& ()- YF#10%& ()- if#10%&' () -

Y&Z10984& () -10&108&U| [ : - 410% Y< 1098&' ()- Y/!1099& ()-9 Yf 9&1090& ()- f
0B1090& () - YF#1099& ()- vy, $1098& ()--{bA410% Y j &#10% L(~& () -

QB"10%L(e& ()-Z Y 10%L(n& ()-Y Y 10%L(n& ()-

YS&@LO%rL (&' () - 1094.0% B[ | [ : A410% Y y#@0%rL(n& ()- YL! 10%rl(n& () -
Y310%rL( & ()- Y f&L0%L(m& ()- Y10%L(m& ()- Y 10%L(m& ()- A}|[:A410%

Yl - 10%m( m& (9 - 1 109 (i YS* 109 (ks L 28APYBL(S& () -

YEL0UBIE: () YOO Ll 001 32 TOTROVA TR L) - X FORHECREL TS - x

YLO%L (M’ ()~ YSRMAYELEBBADr 1HOWRE HTOML A HLOMLE Bk Y LOMHL L -ddBGLVZ: 15W
109%rL (&' () - xLO%TL( & () - x L0%rL( m&' () - x LO%TL( m&' () - x LO%TL( m&' () - xdH, : 10%L(
m&' () - x10%rL ( m& (gt xba¥eid ey yrur 1@ %he v8Or(91- QML M& () - x10%rL( m&' () - x10%
mL( M () - xvV6, : 110%rL(m&' () - x109%rL( m&' () - x10%L( m& () -x110%L( me& () - x 10%ri(
m& () - X5W vZ>, : 110%L( n& () - x10%L( m& () - x10%rL( n& () - x15W

- 10%rL( m8&' () - x10%L( m&. () - xZ>, :.110%rL ( m8 (%-x5w , |

- 10%71.% 8! ()-él@%&%%?-%@@%%( ﬁ&céydﬂ L CARIT) L WHEFEER: DYl (m& () - X
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r R285WL0%TL (& () - x10%L( m8 () - x1L0%rL( m& () - X5W

10%rL (& () - %10%H Gy ) o XdmBRLOUTEER& d )XW claim 6 wherein each of -

10%1L( m& () - x10%ri(m&” () - xLO%Ti( m& () - x10%rL( m& () - xt T8510%L( m& () - x5WL0%n
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15 8. An acrylic emulsion according to Claim 7 wherein the
acrylic monomer in said acrylic monomer dispersions does

not contain any multifunctional monomer.

9. An adhesive tape comprising an adhesive layer consisting
20 of an adhesive composition containing an acrylic emulsion
according to any one of Claims 1 to 8 formed on at least

one face of a substrate.
10. A process for preparing an acrylic emulsion, comprising

25 preparing at least two acrylic monomer dispersions

containing a tackifier dissolved at different proportions

43



10%rL( M8 () - x10%rL( m&’ () - x_) 85W

10%rL( m&' () - x10%rL( m& () - xL0%rL( m& () - x10%rL( m& () - x10%rL(m& ()-x 71 JUN 1™

I " #$&t X85W

10%rL( m8: () - x10%rL( m&’ () - xL10%L( m&' () - x%A0%rL( & () - x L0%L( n& () - x 10%rL( m&

() - x10%rL( m&’ () - x& 3459=vV685W

10%rL( 8 () - x10%rL( M8’ () - x10%rL( n&' () - xL0%L( n& () - x10%L( m&' () - X5W

=>FGQUYr R285WLO%TL ( m&: () - x10%rL( m&’ () - x10%L( & () - X5W

10%rL( M8 () - x10%rL( m&’ () - xYbkx| } ~I - 8510%rL( m& () - X5W

10%rL( &' () - x L0%rL( &' () - x L0%rL( & () - x 10%rL( n&' () - x~t T8510%TL( &' () - x5\WL0%

(8! () - x10%rL( &’ () - X4 0%l ( m&' () - xlO%rL(rr& () - X10%rL( & () - x10%rL( n& () -

xv V685100 (M. () - X100 %rL(rr& () - x10%rL( m& () - Xx5W
ABoht 5

r R28510%rL( n& () - Xﬁé%«p{t{ﬁg&(@p

10%rL( m&' () - xlobmxrﬁ*ﬁ@‘gﬂ(aa&mrsmmﬁu(qm -@@EE’\/\IECI/ ic monomer
Yorle( o ne)- é@i@%@‘y%%mﬁfeﬁ) X5WL0%mn

10%rL( m&' () - X 1O LS {Jny W‘“ﬂ-l‘(ﬁa(d)d‘l*
L(m& ()- xlo%rL(nﬁéF%tﬁcmocVM(

KrrL+85 96 10% & )

Kag)g~|[: 85 0/‘11’5@%/(113%1&
S)t$10% & ()- ' (

0% & ) td ﬁ‘d)ﬂﬁaf& p(*)O Ceg%df(? e<9L)1(°(%)qoy/%1§

2: x10%L(m& () -x
e m’S’E() x5W

10% & () - W AR srhmmf-bas ihe

10% $° & ()- SL 3 LGk O(V$ &() Q@ 10(V$ &() asD|[ bu4
10%$ & ()- ,L 10%$ & ()- Y'10% $° & ()- 10%$ & ()- ,10% $ & ()-

fY10%$ & ()-31|[:bUA “*10%$ & ()- (-10%$ & ()- &ML0% $ & ()-

3% 10% $° &'1()-- A#YOE$S8EQY -PLrapardog$aR’ IJryluc' gnpshlon accoru_qg to

&Z1098& () -10° $ 10°$°10°$" < 10% $ &

., 110% $(3& () - SR bouwhereihogie P Igé’i’bb/%ct
21099&’ () -
| MLO%A& () -

109%& () -

1098& () -
1098& () -
1098& () -
1098& () -3
1099& () -3
1099& () -3
1098& () -
1098& () -
1090& () -
1098& () -
1098& () -

3EKRA L SIS (bR P kDo . SEL00RR (e r T

1098& () -
1098& () -
1098& () -
1090& () -

109%8& ()
1098& ()

1098& () -

| 41 1098& () -

109&R& () -

710988 () -
+M 109&& () -

/110% '10% $° & () -

%“%‘t(a%/@)ﬁ* 18T | 10084 () -

0B 0L [ %1‘}0;&@@%9%%%% ﬁ%ﬂﬁ&ﬁ‘f‘ e he () 8"

3! 10%&r( knd! p2838&: (o 3r 1AL NrBlerl O Ea{NeB(4<CEbW I L, 4! 1!
3G G | 10%@& ()-31 1098& ()-31 1099& ()- 3l bcdpygG 41 11 10!
31 100@&le() 2Bk y1DeRgoT(dmeg! d16D8Es{9nR 3! 10084 ()-3! 10084 () - 3[ 2#!
31 1099& ()-3G G ! 1094& ()-3! 10%4& ()-3! 10%4& ()-3IL0! 10%
31 10984 ()-3! 1094 ()- 3! 10%?/& ()-3! 1098& ()-3! 10%8& ():- 3!

K 1%%%%6953?%5%9%& =5, Sbuae f?“ u%%?{%% e B

3! 10941 13} uiQ «_Ba(ﬁyl%n@kewﬁrﬁ@s (3 T Ojoiowﬁﬁg&aer&%ofltaw&'()-?»!
31 1098&' () - 3% 'Ll 1098&' ()-3! 1098& ()-3! 109%& ()- 3!
31 109848 KRR ﬁwem)erﬁa! 2EOYRRE (or¥ridr, KiEhrsGhn ( WhEGEHE' () - 3!
31 10984 ()-3! 109%& () 3%&)*+ kCB! 1098@& ()-3! 10994 ()- 3!
3! o%‘m% yeepkifdemel 3 ) CNTAHGHRAT) @ PLORTHET) 08,2 . B RE DS!

31 109%9& ()-3! 1098& ()-3bfjkl mw ?#! 10%& ()-3! 109%& ()- 3!
3 G ! 109%& ()-3! 109&' ()-3nopqrstvtX8! 10%&! 10W&()-3!
3113098 {geedls TaYi@¢paBind GI@CEYL B¢ di¥Bdgion) aBtording to
3vwx| [:tX8! 10984& F1 109%9&' ()- L*10%& ()-Y L*109%4& ()-VY!
3G @l@w\zevmm 1HBRET AU PO VR Y9100 T e PR D541 1WA’ () -

| 3 10"/&/«8%:(5) b 109€& ()- _LOIOV&RE ()- 109%&& ()-
109822 ¢ -© af@ﬂ/ rt/%fm NS SBREDSEE () - 11 109&& () -
nl Fg#10%&H8 () - 10%&& ()- 3 109%&& ()-N R [:vU4%6 F- 109&& () -
L*1098&' ()- | (10%&& ()- &109&& () -

| $: 109%&& ()1@3/}’11{ MéWs/%%Q&FQ%Q&ﬁ&%&ctmléﬂ&m&ﬂ ac3pTOYEL {9 -

F1! 109R& () -
MLO% & () -
10% & () -
10% & () -
10% & () -
10% & () -
10% & () -
10% & () -
10% & () -
10% & () -
10% & () -
10% & () -
10% & () -
10% & () -

A PNAA A1

09%&& ()-|(i|[:NAMBAD 10% & ()- s!10% & ()- &10% & ()-
y 10%&h ()3 wWdrbass &h¢)anflidNatoRmer  S109488 Ef- ssM0% & () -
10% & ()- F10% & ()- f310% & ()- ?@XchBNAAYBAO #E 10% & () - ULE
u#E 10%&?%% UREOIER 41 FPe XS IAT4AQSE) DOt | qeUBaT RRYqyi M NAAHE
u#E 10% (%}E\SWA #E 10% & () - u#E 10% & () - u#E
uc- NA4BW GER L TORFECL09%6 & () - U#E 10% & () - U#E 10% & () - U#E
ul PA45#E 10% & () - u#E 10% & ()-u #E 10% & () - u#E 10% & () - u#E
U#E 10% & () - U#E 10% & () - uvV6445#E 10% & () - U#E 10% & () - U#E
U#E 10% & () - U#E 10% & ()- USW A VV: 445#E 10% & () - U#E 10% & () - U#E
USW A -#E 10% & () - u#E 10% & ()-u | -44#E 10% & ()-uSWA #E
U#E 10% & () - u#E 10% & ()-U#E 10% & ()-u ! & +, - | PA4#E
USHE 10% & () - U#E 10% & () - U#E, 10% & () - U#E 10% & () - u#E
U#E 10% & ()-u- . 8<>@5 J*4#E 10% & () - U#E 10% & () - UAE 10% & () - UHE
u#E 10% & () - u5WA GLNOPQUNQLA#E 10% & () - u#E 10% & () - U#E

AP NAA M1 A g g—



3109%&& ()-E L@ 10%C&' () -yl L@ 10%R& ()-y L@ 10% & ()-y#E 10% & () - uSW A
=@BCOcvU4  109%9&' ()- 1099& ()- &Z10%& ()-10&10&10& < 10%R& () - 21 JUN 2000
S5109&& ()-_[[:vU4  1098& ()- S 1098& ()- f1l09& ()- F-#10%& ()- ‘
T11098R ()-  1098& ()-EH#]|[:vUd 1$Z2"1098& ()- #1099& ()- L! 109%8& () -
s!1099& ()- x| #109BYB&' ()- S10%& ()- 9uj|[:vW4 &0!'10%& ()-M
Y. #108& ()- @10%& ()- *1098& ()- 3(109W& ()- y& 109& ()-j|vW
:109%ZK" Z2& () - f@o%ZK"Z& ()- y&Z10%ZK"Z& () 1094.0%40% "~ <109%8&' () -
YY7108& ()- /vUd 3, mO% & ()- 10% & ()- 'Y10% & ()-10ZK"Z10ZK"Z10ZK"Z LL<
109%&ZK" Z&' () - 10%&ZK"Z& ()-QAIK|[:-410" "<10% & ()- B 3110% & () -
89&10% & ()- $3t10%W & ()- L310OW & ()- g, mL0% P" [& () KLIngA410"
#10%/5& () -  HG% & ?r ceks 189% %r@ba Y Y8 dory) $E 1O 1o according to

10" 10" gnz| [ : A410" @#10%3&()- % & ()- O%&&()- L10% & ()~

10% & () - &$10%C&a(1)n 50| s iA41Q" rEth 1@%6& (esiB33d9% &a(br YomBAH&' () -
Y, #10% & ()- + 10% & ()- Y "10% & ()-TuvU4l0 "~ 10%n n& ()- 10%n !'m& ()-
&@10% " m&' () - 10'C0'the' taqiguhigy( jn FaﬂQO%Q&a(C)EyCDH: mmrer di pgte@osioime’ () - Z
+10% " m&' () - #10%\"m&' () - 9! 10%m" & ( 3 109%"

10%rt m&! ()-02Z] [ : W&lféﬁ%nn?%b%ﬂokﬁﬁlﬁ : C@f@dxmdn?@?(é) ProPpEEALRLRTE ng () -
410%m " m&' ()- 2109 0 JET %

Tomse (}- 10980 %Vioo& @% gfs@l T8 One9R8e0M e ine $0%ES& (e
9" MLOWS$& () -10mt'y mﬁcmﬂér[élzr[ex%igﬁ*e‘réﬁd::lo‘y«$& ()- 9:10%S$& () -

10%$& () - LnTLO%<$& )- , 10%S$& ()- &s"10%$& ()-Dy||[: A410m"m

L10%<$& ()- 9:10%3$& ()- L< 10%<$& () # 10%<$& () " 10%$& ()- yf

10%<$& ()- Normal Headi ng 13]c" "Heading 23 "Headi ng 33]c" "Heading
43]c" " Headi n&653]ﬁcprﬂ>ﬁeaa|%gr M]E@arm@a%n FETY ]L@ em\IL-'ie%ildﬁnn@CBS{%lng‘ H€adi ng
93]c A "Defaul t P ntA HNRV\Yb BpO' X{ B

Y880 *. - 02468 <>@0P 85 CEYS0) BERFI O AN SPL{STHE Fasppreron as
=@BYCSDRFA JKLNCP J{|}+T"0cCv& 't 1QZ" o'
8vK\AQJ3%ENe+Ds ji OF S %GF(a |°¥E%%§Nlﬁ§®ﬂc§< f%g@e%{&yg

L H#SUR () *+, - /0123456789
<= >’>@\BCDEFGHI JKLI\/NCPQ?STU\/V\XYZ[\]’\ “abcdef ghi j kl mopqgr st uvwxyzé] } ~6Ti nes
New RonmanAri allGou®i erofese hRo®rePALEYIVATH BEEYArEAt emulsion according to

I "#3UR () *+,-./01234567
<> @BODEFGHi KL IMGPERET ABERSP FA°  2BEAe MOPRTShHoR e Ry 5119 -

I"#39R ()*+,-./01
<=>? @\BCDEFGH JKL%%@%%%“ A AR I B LN T AT AR

15 multifunctional monomer.

45



