AN ADHESIVE SHEET FOR PREVENTI ON AGAINST AQUATI C GROMHS AND A METHOD FOR .
STICKING THE ADHESI VE SHEET. =~ 2179271 The present invention -
rékates to am adhesive sheet "for prevention agai nst aquatic growths such -
ani mal s and pl ants which will attach and propagate on the surface of shi
and other structures in contact with water. 5 Usually, on the surface- of
shi ps and ot her underwater structures, aninmals such as barnacl es, nussel:
oysters and pearl-oysters, as well as plants such as various kinds of,
seaweeds will attach and -ro-agate to 10 -roduce'a bad influence on
navi gati on amongst AAGARHESEVE (JHEET R . -w-Jlto prevent the
adhesi on and pr_opa&imw, E T arrplz l?h‘ef‘e‘} #s
a method to apply paint contai r Subst ance di ssol v ng‘a’ fery
smal'l anount ther eof T sET 55— water—however—the—pai-Rt—pust- be recoat ed
every 1 to 2 years to continue the effect of preventing the adhesion. Also,

a nethod for prevent| ng thfahéadp,eéé&pto{ @é)ﬁ(tl‘{)#{,f AN 1Bl s @cgdét IaadHe331Qy usi ng

copper plate is known, however, Since chem cal  reactions ween copper and

seavater wll 20 e 19p&ﬁe&&@m&t'ygéynéépa&ua/uéhg.r@wmsasmpbisergﬁmsals

durability unless fairly thick copper plate 1S used. Thus this nmetho

not practical. k@ prweed ogsisleviei el 4 bedde! 466 B9 $d giivve tdiESEh23urface

. probl enms, wherein copper is alloyed to mnimze the
of ships and other structures in contact with water.

\”j -Usually, on the surface of ships and other
underwater structures, animals such as barnacles, mussels
oysters and pearl-oysters, as well as plants such as
.various kinds of seaweeds will attach and propagate to

10 produce a bad influence on navigation amongst others, 80
that various means are taken to prevent the adhesion and
propagation of these animals and plants. For example,
there is a method to apply paint containing a poisonous
substance dissolving a very small amount thereof in sea-

o/ 15 water, however the paint must be recoated every 1 to 2

years_to continue the effect of preventing the adhesion.
Also, a method for preventing the sdhesion of noxious
-animals and plants by using copper plate is known, however,
since chemical reactions between copper and seawater will
20 proceed comparatively rapidly, there is. a problem on
— _ _durabi;it& unless fairly thick copper plate is used. Thus

this method is not practical.

The inventors devoted themselves to study these

235 problems, whereln copper is alloyed ‘to minimize the



- -#- dissolving out of copper ions into seawater and with coppér alloy plate
to wthstand the corrosion due to seawater for' a long period, as well as to - |
- si npl /R the enforcenent onto the umd@rwater structures, thus to conpl été s

-, adNesi ve sheet for prevention against aquatic growths-with excellent
durabiY YW In the present invention, one surface of copper- nickel alloy
plat® Wthl a weight ratio of copper to nickel 10 of- 100: 0 to 80:20, is
provis i t hdaspoevdegepnitned proggsits el @ensidiyes adhesi Ve d YRl th eXb st A

on a priner layer, so that this sheet will prevent the adhesion and
propagati on oflaquapletgrownt bitasdanet thee abresod Mmgiusiteofsnppesr i ons
into seawater is mnimzed as well 15 as. the enforcenent .bei ng nade easy
and the sheet f¢5 #utabkedtoiodseasverld laong gerisgd iofy tilre.efflarcdmarst a
perspective view showi ng a part of an adhesi ve. sheet for prevention.agai nst

Caquatic growt®npe thacedddrngtes sheusrtegms, |Yhwenticomorfilgte drs a

sectional view of Fig. 1. The adhesive.sheet (6) for prevention against 25
aquatic gf owt BSNF3ipaseBeBh EBPpEr eNictdionaldani i tata et i ettt erial
(D) AR, 2 Tt Le S1 SOPEEL: B kBl dh 100,010 80120 by vel ght; one surface
In the present invention, one surface of copper-
nickel alloy plate with a,height ratio of copper to nickel o
10 of 100:0 to 80:20, is provided with a pre-~determined et
pressure sensitive adhesive layer, existing on a
primer_iayer, so that this sheet will prevent the adhésion
and propagation pf aquatic growth, and yet the dissoiving
out of copper ions iqto seawater is hinimized as well |

15 as the enforcement being made easy and the sheet is durable

- for use over a long period of time.

Fig. 1 is a perspective view shbwihg'a part of an
adhesive sheet for prevention against aquatic growth o/

20 acccerding to the present invention.
Fig. 2 is a sectional view of Fig. 1.

The adhesive sheet (6) for prevention against

aquatic growths is based on copper nicikel alloy plate as

W)
(8,1

a2 base material (1), with a ratic of copper:nickel of
100:0 to 80:20 by weight; one surface of which is primer

treated to form a primer layer (2), on which primer



| ayer a pressure sensitive adhesive |ayer (3) having waterproof and
weat her proof properties is provitled in a required thickness, and on which. 7
pressure sensitive adhesi.ve |ayer, a release paper (4) is attached as ti{ 5
occasi on demands. 'If the thickness of copper-nickel alloy plate form ngfthg
base material is nore than 0.05mm the3ptate is stable in its strength - gidy
able to be used. The durable 10 years of the plate are proportional’t\o
its thickness, for instance: the durable years of' alloy plate of about
O. Il mmthick, of which the copper:nickel ratio is 90:10, are about 5 to -10
years. |n the &% vhete® $he Cotfiitht b ofe cHPpeti T theeal | dY havampoy, the
mel ting speed of cggper_ion§ in 15 seawater is Jarge, and the effect of
prevention agalhtd BIRRE i 3 Grivvi H §5° 'Sl FemMe ! Hotevet | F The Wit adl € years
t hereof are _co-r%%{gg%eé}yicskmrter than thase containing gjrpredet erm ned

. - HEER-R-] na n which pressurs sa2nsitive .
quantity of nic sSy aNC R prifrerT1ayer cont'ains as the main

materials, el tﬁg}g@jie ' resi| n | ent,, of
epoxy resin, Zaf]JJPaS the occ‘a’si%ngeggén%snedgp?aogé/nrfiefkﬁugr%tugyg%%%téggowbopper
fora pressure sensdfdyeiagfippd ve and anti-"aging agents are added, these
conponents” are mxed In their 25 necessary quantities and nelted into a
m xture of a single or nore than two kinds of organic solvents, such as
tol.uene, ethyl acetate, nethyl ethyl ketone, acetone and isopropanol to

forman about 1 to 50% (VEf gitie WhBeUnsd ONof adsbpee-nickel alloy plate

i forming thé base material is more.than 0.05mm, the plate
k“) is stable in its strength and able to be used. The durable
10 years of the plate are proportiona; to its thickness, for
instance: the durable years of alloy plate of about 0.lmm
thick, of which ﬁk(xpmruﬁdelratio .is 90:10, are about §
to iO'yeéfs. In the case where the content of copper in
the alloy is 100%, the méltingISpeed of copper ions in

15 seawater is large, and the effect of prevention against
aquatic growth is excellent, however, the durable years

thereof'arefCOmparatively shorter than those containing

\/  a predetermined quantity of nickel.

20 . '  ' The:primer layer contains as the main materials,
elastomer, téckifier resin, epoxy resin and curing agent
of epoxy bésin} and as the occasion demands,'anti-injurious
agents'of copper for'a pressure sensitive adhesive and anti-
— - aging agent& afe:addéd,.these components are mixed in their
25 necessary quantities and melted into a mixture of a single
or more than two kinds of_organic solvents, such as tolueneg,
ethyl acétate, methyl ethyl ketone, acetone and isopropanol

to form an about 1 tco 50% (weight %) solution, and are



- 'painted on a necessary surface of base mat eri al so as to beconme a solid
- part of about 1 to 20 g/n2, preferably about 3 to 10 g/n2, thus the . - .
3 primer layer is forned. As the elastoners, there are, for exanpl e

required
epoxy % ed 5 nat ural rubber, jmgdified)_nethyl met hacryl ate grafted
nat ur er, styrenebutadi ene rubber, nitrile rubber, chlorinated rubber

bdi fi ed rubbers. And, as the tackifier resin, there are, for

PN A RPEO sd BB dur r W, 5 AS L e rﬁ@@é?’iéfsé rad Ihé‘ée are,

for exanpr™®, polyfunctional epoxy conpounds such as ethyl ene glyco

diglycidyl ethondrpdiene gycads ddyei dylo esdeg/n2 1, Hrdea@net) olpout
di gl ycidyl ether, and as the curing agent for these epoxy resins, there 15

~are pol yam nes toudld a/nfl ettt enthd riedqi veed tgh Bidy | Bage k ef § ard e di et hyl
am nopr opyl am ne, pol yam des such as "Varsam d 110", "Varsam d 125",

- "Varsam d 14@'s ddled ddya s ttmme@eneridiend |drse Cofpanyx ampite ;| Lapsastmddi spdd by
the G ba- Geigy Conpany, polycarboxylic anhydride.such as phthalic 20
anhydri de&g dé@ddyialsyediben, almadirfiiged ) mes Hyt hauk eh acrtyla telegr at duy/ |

~‘tetrahydro phthalic anhydride, polysulfide, poly- nercaptan, dicyandi am ne,

resol type oP3tWElak UBRsE pHEEIe et frd iaie i tH kel en Eonbloundsbsuch as
2-ethyl -4-met hyl i.m dazol e, |-cyanpethy|-2-ph-enyl im dazole, and these 25
conpounds ar é’hﬁl%ﬁd’éﬁetdo FXRRAT sk P REG R € h BHPR§OXy epAwa®nt. The

: bl -endi ”9 ratt'hcc)a factkqef‘ieelr'asrteosrri%r,’ él__‘l%cr'kel faI eer_, for example, those named

as tackifier resin in the pressure sensitive_?dhesive layer v
10 ;omponent and éhenol resin. And, as the_epoxy resin,
_there are, for example, polyfunctional epoxy compounds
such as.ethylene glycol diglycidyl ether, pﬁopylene
. 8lycol diglycidyl ether, l,é-hexénediol_diglycidyl ether,
and as the_curihg_ageht_for these epoxy resins, there
15 are polyamines such as diethylene'triam;ne, trie;hylene_
tetramine, diethyl aminopropylamine, polyamides such as
"Varsamid 110", "Varsamid 125", "Varsamid 140" sold by
the General Mills Company, and “Lancast A" sold by the CibaQ
Geigy Company, polycarboxylic anhydride such as phthalic
20 anhydride, dodecyl succinic anhydride, methylnadic anhydride,
Hmethyl_tetrahydro phthalic aﬁhydride, polysulfide,:polyf
. mercaptan, dicyandiamine, resol'type or novolak type phenol
resin, and imidazole ¢ompounds such as 2-ethylf4-methyl
imidazole, l-cyanoethyl-2~phenyl imidazole, and these
25 compounds are blended to a polyepoxy compound with an

epoxy equivalent.

The blending ratio of the elastomer, tackifier




resun and epoxy re5|n which are formng the priner layer is exenpllfled in
that 100 wei ght parts of elastomer, 20 to 300 weight parts of tackifier -
resin and 30 to 200 wei ght parts of epoxy resin are blended, to which &.
curing agent 5 -correspondlng to an epoxy equivalent is blended For.: tﬂE;
anti oxi dant to. be blended in the primerSIlsayer, the same substance bl-endegt/
to pressure sensitive adhesive may be used, and the blending quantity is
about 0.5 to 5 weight parts to 100 wei ght parts of elastoner. And, as anti-
10 injurious agents of copper, there are, for_exanple, N iso ropyl

_N - pheny! - P- pHeRje e di &A% ie, F a8 11N Wi Yheaka f@“ffplﬁhﬂqu?éﬁwér‘dl%ﬁ neyey N

01 to 3 vei ghil DA G id E}fh tpﬁﬁ’qé“%'f LT ey 5 AR e e
0] wei g s

' t dh f 1 t acki f

sensitive a est ve3d ayer %‘)s(l ort S O ta..a}(S of e%treeﬁag‘l |San|den3acrtetn n%or% HEIERS

vul cani zi ng agen Ant ant "as the Tdin

of the |ayer IS, ag:out 5qus)eos arr]e{I vreq; Qabltyo aﬁqq:t 100, 149 00a {eerr] .

The 20 f or mathi?on of° a sure sensi eS|ve ayer s nor

pref er abl ycﬁa sql %épeosﬁaﬁygsttedﬂarp c;uér altse Oof s & 1501 deant %yosrl Yhe

resi dual vent which requires nuch tlne rying, may exert a ba
influence upon dte JUlRRIY I8/ be?Dlended in the phithdl QAISWE, SARSiddnee
adhesive layer is particularly preferably a cross linking type to obtain
durability for sudstihdd Mrend¥ed W elrasdamm argIcniend dddBing e peessure
sensitive adhesive |ayer, there are those having weatherability and
wat er pr oof propesedd,esnd the blending quantity is about 0.5 to 5 weight

S

: parts to 100 weight parts of elastomer. And, as anti-
io injuridus agents of copper, there are, for example, N-
isoprbpyl -N/-phenyl-P-phenylene diamine, N, N'-diphenyl-
P-phenylene diamine, N,N’-di-2-naphthy}-P-phenylene diamine,
and their blehdihg quantity is about 0.1 to 3 weight parts
to 100 weight parts of elastomer.
15
The pressure sensitive adhesive layer is formed
of elastomer, tackifier resin, vulcanizing agent, anti-
] . oxidant as the main materials, and the thickness of the layer
"is about 20 to 1000 B, preferably about 100 to 400 p. The
20 formation of'a'pressure seﬁsitivé adhesive layer is more
preferably a aolvehtless systam, because, by means of a
solvent systém, residual solvent which requires much time
~ for drying; may exert a bad influence upon the durability.
25 - R . The pressure sensitive adhesive layer is
 particularly préferably_a éross linking type to obtain
-durabiliﬁy for a long time. As the elastomer component
forming the pressure sensitive adhesive layer, there are

those haviﬁg weatherability andg waterproor properties,



i y vt ural rubber, nodified methyl nmethacrylate grafted natural
-rubb€r, polyisobutyl ene rubber, butyl rubber, 'styrene-butadiene rubber, “ .
st yf eng-\ $0prene-styrene bl ock copol ynmer rubber, . ' o
styr eRex&tihyl ene- but yl ene-styrene 5 bl ock copol ynmer rubber, reclainmed

~ natNra\, rubber and re- clainmed butyl rubber. As the tackifier resin, there

tef pene resin, terpene phenol resin, resins of the rosin group,; 10

2f“the rosin ester group and their hydrogenerated resins, and

petrol eum reskpgnseshngeubR1SeLbLBE rPChbak @YRYN GRS 1 Qéth%cﬁ%lg%QO'y”?f'SEd
series resins, C9 series petroleumresinsand their  hydrogenate resins,

and in case tgﬁapteaeﬁayuesllepgbeechelwgabBa&?@bhbtyum%e¥§ pult§gded,

hydr ogenerated resins are particularly preferable. As the vul cani zi ng agent

and auxil i aryrageat, obktydkfanbagtd@snehiraboare adgednkan soplkiend-kR9rene

pressure sensitive adhesive into"a cross linking structure, there 20 are

a resin type sliebkasopehghéverpheneol, se¢granandtaylehphbityypac-Seyrbae
- pressure sensitive adhesive, fillers such as clay, zinc white, calcium
~car bonat e5 nughesk ueepot poaat eubbarbonebladkedsnkitoaré anbbaddeddt eepr onot e

t he vul cani zing effect and as well weighting and re- 25  inforcenent

_effects may belatheéveytylAsubheBnti oxidant, those with amne groups,

al kyl phenol groups, thiourea groups or benzinidazol groups may be suitably

used. The pressure sensitive adhesive sheet of the:

As the tackifier resin, there are polyterpene’
resin, terpene phenol resin, resins of the rosin group, k‘j
10 resins of the rosin ester grour and their hydrbgenerated'
resins, and petroleum resins such as C5.series_
petroleum resins,CS to Cg copqumerised'series resins,C9
series petroleum resins and their hydrogenated resins, and

in case the property of lqng period weathérability is

15 needed, hydrogenerated resins are particularly preferable.

As thé vulcanizing agent and auxiliary agent
of vulcanization which are added fgr making the pressure \~) 
sensitive adhesive into.a.cfoss liqking structuré, there '
20 are a resin type such as reactive phenol resin aﬁd a
sulphur type. To the pressufe:sensitive_adhésive, fillers
such as clay, zinc white, calcium carbonate, ﬁagnesium
carbonate, carbon blagk, silicate are added to promote
the vulcanizihg effect and as well.weighfing and re-
25 inforcement effects may be achieved. As an antioxidant,.
'_ those with aﬁipe groups, alky;_phenol groups, thiourea

groups or_beniimidazol groups may be suitably used,.

The pressure sensitive adhesive sheet of the




présent invention, which is forned as above nentioned, is for instance, -
when this sheet is stuck on the-hull of fibre reinforced plastic vessel
s\ch as a yacht, the portion of the hull where the sheet is to be stuc
5 prelimnarily cleaned in a suitable manner to fully renove
contani nation which is harnful for the &lhesion of adhesive so as to'ca
‘no cl earance between the pressure sensitive adhesive sheets, thus to
strongly press the sheets to be closely contacted wi thout having a bubble
bet ween the 10 sticking surface of the hull and the adhesive sheet. In
this case, if tpeestindkiing esuiifogoe Wil chhd sprieddipde asedfdiricy & eidi@diofe sheet
is prelimnarily primer processed, much stronger adhesion may be effected.
This primer |ayés if®refiddtads oy Wisind td Hrinf&t a1 diues £pl%"Ed 'd 115

the surface of the base materjal and.is simlarly processed to fqrm.the
necessary primePd] Eyfgr":"e 6@ (PP &S PR Sdrifod S B9N A% "giyv“é:r?q'l’n t{kee
foll owi ng. 20 anple 1. .Ra terial vi ng .t he .foll ow n di;

rati o was put i r?t°§'>%d’%er?a{lnetlheed\ﬁug§ntwéller{eer h%r?d s(r%)lexete.lcd lbsy tJsot ;%rer‘%ntgjlc%gr lan'igout 5
hours to ohtain rd mer | uti.aon. veap| . - *

Ar kon Ig%eﬁ.l *aé%cis}'jf'd% &'ég&gdtga l“53.11tableMJna8r12n§3'€(3~3:Ito fle.Sljsgg'legxuofv%

DX103 L contamination which is harmful for the adhesion of adhesive

so as to cause no clearance between the pressure sensitive
adhesive shéets, thus.to strongly press the sheets to be
closely contacted.ﬁithout having.a bubble between the

.10 sticking surface of the hﬁli.and the adhesive sheet. In
this case,.if the sticking surfaée of.the pressure
sensitive.adhesi§e sheet is preliminarily primer processed,
muéh stronger adhesion may be effected. This primer
layer is effected by using a.primer solution applied to

15 the surface of the base material and is similarly processed

to form the necessary primer layer.

K,) ' | Some preférred emBodiments will be given in the.
| following.
20 ' Examﬁlé”i..
- ~ Raw material’ havi;'lg 'the f‘ollov&ing blending ratio was
put into'ah-enameled container and mixed by stifring for

about 5 hours to obtain'a primer solution.

—_ | " Heveaplus Mg- - 30%*1 100 g
. . * :
25 N .  Arkon P . 100 ° 100 "
_ =

Epicoate gog" 3 125 "
Epicure © px1037¢& 75 ®

_ ‘e *
Sumilizer MDFE -~ i

* -
Nozraz vhite € 0.5 "



- Suni | i zer NDF* 5 1 Nobrac white x6 0.5  -8-

.~ Tol-uene 450 Mgt hyl éthyl- ketone - : 450~
- *1 - Trade Mark of natural rubber graft®ed with 30% methyl nethacryl ate madg ~
by 5 | TO SHQJI COVPANY LIM TED. *2- Trade Mark of a

'hydroge S petroleumresin (softening point 100[err]C) nade by 10

. ARAKAWA CAL INDUSTRI'IES,ueIdé\/I TED. Trade Mark of a pgbyepoxy conpound
. made hy PHELL EPOXY K. K. "*4 - Trade Mark of a curing agent of epoxy
-resin maye Uka Shel |  Eedbty Kabiksil kke kanesha 15 450 " *5 - Trade

Mar k of ~’bi sphenol group anti- oxidant made by ‘Sum tomp Chenical Conpany

Linited. *6 - Trade Mark - Gfradie Mdrie af metwardl -rubbeiargraticed by
-~ OQUCHI - SHI-NKO CHEM CAL 20 ' | NDUSTRY CO. LTD. The above
- nentioned-priner solution waswifgl i3% arethnel swethaeryiate ovpderbni ckel

alloy plate with a copper- nickel weight of ratio of 90:10, having w dth
400mm x | éngth 10m x t hi cknesJTQ SHATE HROMBANY B BERensi ti ve adhesive 25

-_Iayer of the follow ng conposition was applied on the priner

¥2 - Trade Mark of a _hydr?bgénated ~ petroleum
resin (softening boint 100°C) made by
10 | ARAKAWA CBEMICAL INDUSTBIES,.LIMITED. kﬁ)
¥3 - T:ade_Mark of a polyepexy compound made
by UKA.SHELL-EPOXY K.K.
C*a - Trade.Merk of a cﬁring agenﬁ of epoxy
-resin made by Uka Shell Epoxy Kabushlk: Kaisha
15 - *5 - Trade Mark . of a bisphenol group anti-
| oxidant made by Sumitomo Chemical Company
Limited. |
*g Trade Hark of an amineegroup anti-
. oxidant made by OUCHI-SHINKO .CHEMICAL
20 | INDUST&Y €O. LTD. |
The above mentioned primer solution was epplied en-one
surface of a copper- -nickel ailoy plate with.a COpper-
n1cke1 welght of ratlo of 90:10, hav1ng width 400mm b 4 length

'_10m x thickness 0.1mm, then a pressure sens:.t,.ve adhesive

o - 25  layer of the following composition was applled on the primer

R e e e e e i e foes st o m e 4 o - - —



Iayer by a cal ender roll so that its thickness became 50 (mcrons), a
rel éase paper was stuck on the pres$ure sensitive adhesive |ayer, and the'
thws obtai ned adhesive sheet was co[led round on a paper tube of "
about.7.6cm (3 inech) 5 bore to obtai™ % Pressure sensitive adhesi ve ' she
~for prevention against aquatic grow hs according to the present |nven§| i
1800 peel adhesion to a fibre re- inforced plastic plate (FRP) of 3pgm {
thi ckness of theyeht aiyned cadhasiere SEets dVagnh 2¢ 61 K9/ 2PTaR{BAYHd M 150
tenperature 23[err]C, 65%relative humdity), the prinmer solution was -
~applied on a FRAiplrane) 0fa FEDdaYCigmser S d hatudibesdainyd eyt af ter
dryi ng becanme 4 to 6g/n2, and 1800 peel adhesion of the adhesive sheet to
this priner | agensfiarimviengdsersfiace lagse rv, Srkd/ @b hwn b i el Baihe dihee
formation of the priner |ayer, the adhesion and the durability between the
al'loy platé basbertt erisak odie d heuadhesi \se et e tabidtionad 7arebms(3veinch)
t he adhesi on be- tween the adherent and adhesive agent can be iremar kably
i nproved. 20 bBrendiong bk 1adike Pines saigentse Ml tird  aditstzdrv e simsled doat )

100 .parts (weight) Calcium carbonate 70 Zinc white
30 Car bon b|aCRreventlon against aquatic growqys accordimg ugu§§@ ester L

*7 0 Proc oi | 10
w _ present 1nvent§on. %%% peel adhesion to a flbre re-

inforced plastic plate (FRP) of 3mm thickness of the
obtained adhesive sheet.was 2.6 kg/25mm (measuring

10 temperature 23°C, 65% relative humidiﬁy), the primer
solution was applied on a FRP plate of 3mm.thickness-so
that the painted amount after drying became 4 td 68/m2,
and 180° peel adhesion of the adhesive shéet to this
primer layer forming surface was 7.5:kg/25mm,_and due to

15 the formation_of the primer layer, the adhesion and the
durability between the alloy plate base material -and the
adhesive agent is s;ab;lized and as well the adhesion be-
tween the adherent and édhesive agent can be remarkably

va improved;

20 Blending of adhesive agent:

Natural rubber (smoke coat) | 100 parts (weight)
Calcium'carbonate _ 70 "
Zinc white 30 "

_ Carbon.black | : 3 v

- 25 Supér_éster L *7 . 30 "

Process oil o 10 "



- 40 - Arkon P - 100 *2 . - 100 Alkyl phenol disulfide °
5 Dibutylditho zinc carbanate 1 Sumlizer MDP *5 : -

NDUSTRI ES, LIMTED. *2, *5 igcf. above nentioned priner blending
_ g, \pri mer liquid was applled so that on both of the inside and

out si g€ rfaces of FRP plate of length 10 300mMm x wi dth 210mm x
t hi.ckngss /3mm -t he .appl yi ng anount after drying becomes 4,to 6 g/nR, the
“adhesi v&~sheetriodnthe presentzi nventi on was stuck aonothe primer |ayer of
bot h i nside and. outside surfaces, the plate was suspended at | m-under the
wat er | evel oﬁl@ﬁhwamemolncladuﬁedeln the 15 | abor &t ory 6f our conpany

- for one year and the condition of adhesion of aquatic growths was. observed.

~As a result, Riretyihkthapseint oaebgBaie there was Ao adh8sion of any
aquatic gromﬁh and no peelip fron1the adherent surface of the adhesive
“sheet. 20 Sumilizer MDf—“ur her, the primer liquid 8f the"blending was

applied on an, FRP pl ate of 50 nm th.x nm mm t hi ckness so
that after dryl ng,@?feg%w.aa‘f'?oﬂ?aﬁoahﬂumurase,a&aﬁswﬁale BARE A

e OV ng B RPLERTERE UBeERLReS iRt eSt Bl eees o The L
| *2, *5 - cf. above mentioned primer blending '
| After the primer liquld was applied so that on both
of the 1n31de and outside surfaces ‘of FRP plate of length k_;
10 300mm x width 210mm x thickness 3mm, the applying amount |
after drying becomeslé to 6 g/m2, the adheéivé sheet of
the presént invention was stuck on the primer layer of both
inside and outside surfates, the plate was suspended at
lm under the watér level of seawater introduced in the
15 iaborétory of our company for oné year and the condition
of adheéion of équatic growths was observed. As-a result,
after the lapse of one year, there waé no adhesion 6f ahy
équatic growth and no peéling from the édherent'sufface of
the adhesive sheet.
- 20 Further, the primer liquid of the blending was
.applied 6n.ah FRP plate of 5O mﬁ length # 125 mm width x
'3 mm thickness so that after drying, its application
amount would become 4 to 6 g/m2 and after drying, 20 samples
were prepared, on which test pieées of the adhésivé sheet
25 of the pfesent invention of 25mnm width.were stuck, and
these samples were immersed in salt water of 3.5% tén;

centration held at the temperature of 40°C, and the chaﬁge

il
n
o
"'5
{ 1')
|..u

was investigates wi:in the lapse of time. , 180°¢

Commodity nanme of a liquid rosinester réesin. made by. ARAKAWA g{ /



t hese sanples. were inmmersed in salt water of 3.5%con- centration held at
the’tenperature of 40[err]C, and the change was investigated with the | apse \
odh¥inme. As a result, 180[err] peel adhesion after one nonth was 7.
kg/ 25mm and t here-was al nbst no change. Conparative exanple 1: FRP pl at
length 300mm 5 x width 210mm x thi ekhéss 3mm was suspended at 1m unde
the water | evel of seawater for one year in the sane way as Exanple.l, a\
the condition of adhesion of aquatic growths was observed, resulting in
that after one year, renarkabl e adhesi on of barnacl es and seaweed was :
found. 10 ExBfple29besinp| aftep ERanBrath, waspli fekel RGundandstappti ed on
the surface of a copper plate of 400mmw dth x I Onlength x O 1mmthickness
to forma sinVar %fﬁﬁé? PRyePanBR - which a simlar pressure sensitive
adhesi ve 15 &ﬁxeg i§i,£ovided to which layer a rel ease paper was stuck

to obtain an adhe S

ee?x?%?l%rEVention agai nst aquatic growths

according to the present invention. Simlar to e l, as.to_the
obt ai ned adhesi ve sheet, its peel ad- hesion, aﬁgggg%%F?igﬁ b?n%é%e§9%ﬁnof

aquatic grew hg MP@@h29i0m$e§t@ﬁic?ﬁ%%@h§gmt9§<r§§Hbéﬁdﬁgr§aafmT@Aégﬁi%Rein

Uterly no adhesion of aquatic grow ue to Teayln t hesi on™s
seawater for opetyealeves &pusgawa8POrprebnadPEshOnt et g fRR P} ale Was

2.4 kg/ 25mm and 1800 peel adhesion
Example 1, and the condition of adhesion of aquatic growths
was observed, resulting in that after one year, rémarkable
adhesion of barnacles and seaweed was.found.
10 . Example 2:
Similar to Example 1, a primer liquid was
applied on the surface of a copper plate of 400mm width x
10m length x 0.lmm thickness to form a similar primer
layer, on which a similar presstreISensitive'adhesive
15 'layer is provided, to which layef a release paper was
stuck to obtain an adhesive sheet for prevention against
aquatic growths according to the present invention. Similar
K,/ to Example 1, as.to the obtained adhesive sheet, its peel ad-
| hesion, and conditidn of adhesion of aQuatic growths were
.20 tested, of which the results were as follows. 'Utterly.no
" adhesion bf_équatic growths dﬁe'to leaving the adhesion
sheet in seawater for one year was found. 180°.peel adhesion
to the FRP plate was 2.4 kg/25mm and 180° peel adhesion
— - to the pnmerprocesed f‘RP plate was 7.6 kg/25.mm, im’merséd_ in
| .25 salt water of 3.5% concentration at 40°C temperature, and
'180°'peel'adhesion.after one month was 7.5 kg/25mm, stowing

almost no change,



to-the prinmer processed FRP plate was 7.6 kg/25mm i nmersed iﬁ'25 ?saftr

wat er of 3.5% concentration at 40[err]C tenperature and-1800
after one nonth was 7. kg/25mm show ng al nost no ‘chan.e.
exanpl'e 2: adhesi ve sheet was made..simlar to those descri
'Exanple:- 1,f ¢xcépt the primer processing on the surface of the
- of copper -

.oprimer wes Wy
-FRP plate of dsgn

suspended at | munder the water |evel of seawater ‘introduced i

peel adhesion .
Conparative ./
bed in -

base material

alloy plate. The thus 5 obt ai ned adhesi ve sheet to which
applied, was stuck on both the surface and back sides of the

A SO Xa i Tt o 210mMm x t hi ckness 3nm the plate was

n the

“laboratory ofparpWdrapPanysd st ones yade 19imi 1d Ker EXePE e desdPEpE@SPht Wwas

that on the surface side of FRP plate, the adhesive sheet was

stuck hard

and on this Syudmcie anuad: e Pt o &Sp mri€r NEto d OsNTh g hemeves , sonrd be dack

‘side of the FRP, the adhesive sheet had peeled off and on the

surface of

FRP, bar nacl eshearch seavetesisi akbref atdmodeehiditel fhlloy 1800t peel Thehelsaon to

" FRP pl ate of adhesive sheet to which a priner was not applied,

after one

mont h i meer sidhtaimeskadhesi v Sho9h concent¢atpoimer 4dseret Gprhpedat ure

~was in any case remarkably inferior relative to Exanple 1 and

2. As

‘mentioned abdiEs fhclkadieste sHetsypiacy an‘br'e%‘élﬁﬁbﬁe%lg%tf nkle sERBAt i ¢

growt hs accordlng to the resent invention is excel]lent in the effect of

‘prevention addidist o?ood%dil“&l‘b’i'tbvﬁln%m%nﬂ Yhhokresd

#eYr atiati on of

plate was suspended at 1lm under the water level of seawater

introduced in the laboratory of our company for one.yeab g_)

10 like Example 1. The result was that on the surface side of X

FRP plate, the adhesive sheet was stuck hard and on this

surface aquatic growths were not found, however,

on the back

side of the FRP, the adhesive sheet had peeled off and on

the surface of FRP, barnacles and seaweeds were attached.

15  And, 180° peel adhesion to FRP plate of adhesive sheet to

which a primer was not applied; after one month immersion

in seawater of 3.5% concentration at 40°C temperature was .

in any case_remarkably inferior relative to Example 1 and 2.

&s mentioned above, the adhesive sheet for

20 prevention against aquatic growths aecording to the present

invention is excellent in the effect of preventiqn against

adhesion of aquatic growths and almost no degradation of

adhesion during 1apse.of a long time in seawater, achieving
- adhesion performance with excellent durability.
25 _ -The present invention has the above mentioned

formation, and may be easily stuck on a surface in contact



~adhesion during | apse of along tinme in seawater, achieving adhesion
perf.ormance with excellent durability. 25 The present
i-nwention has the above nentioned formation, and nmay be easily stuck onfa y .. -
surface in contact with water of steel plate ships, wooden ships, -;Y(
reinforced plastic ships, ferrocenent ishi-ps and ot her ships and yet no
degradation due to oxidation of pressure sensitive adhesive copper or :
copper alloy plate 5 may be safely and surely held on the outside surface
of the hull without falling off, and sticking and propagati on of nussels,
bar nacl es, seaWédds *&t§To ePHﬁ%ﬁm@H?tﬁafhﬂéspréW@ﬁPédsgﬁ@Sas“ﬁﬂﬁfoﬁﬁéd
corrosion of th? h%LL of ,. for example, steel plate and other structures
under water nay 566 STdPsvedtEToCeMind FIHES P& SsRESE ThES RS aRéelFent®
effect when apgligd,Le;Qlngr.t ban,50hps, ,f Oh i pRLange. sbeel (piles used for
quay wal ls, ot &P T ron mat erral’s, “i nsrdé’faces”of " Séawat er “conddits for
cool ing in powgh,pLaptseoguLsi 46 f.3668,0h 4 Bgse ceRdui ts al ways in contact
with 15 seawat er, structures of seawater |ntake gates, fdr the purpose of

preventingsagaip3gt padResed’y @hdaaqualhy @awt s and %Q&QQ%QOQur%Qc%Sof

the hull without falling off, and sticking and propagation
of mussels, barnacles, seaweeds and other growths may be
prevented and as well the corrosioﬁ oi the hull of, for examgle,
% steel plate and other structures under water may be
10 prevented, This adhesive sheet has an excellent effect
when applied to other than ships, for instance, steel
piles used for quay walls,.other iron materiais, inside
faces of seawater conduits for cooling in power plants,
outside faces of these conduits always in contact with
15 seawater, structures of seawater intake gates, for the
purpose of preventing against adheéion of aquatic growths

and corrosion.

20

25



2179271 - 14 - What is clainmed is: 1. An adhesive sheet for aprLcafioh to
a'construction 5 for preventing the fouling of the constructj g789271 -

™.

undermat er surface by aquatic growths conpyising: & copper -o T~
- copper=n| ckel alloy plate having a weight ratio of copper:nickel in'the
ra oe‘;’ 00: 0 to 80:20; 10 a primer layer forned on a surface of

tHe pyéte] and a pressure-sensitive adhesive |ayer formed on the priner

| ayer; wherei nyhde psi 8eaihadeisgonpri ses el astonmer, 15 tackifier resin,
resgin and epoxy resin curing agent, wherein the priner |ayer includes
- one el astameadhestvecgheeamnfolre appliatdon o 7y constmidtish

nat ural rubber, styrene-butadien rubber, 20 nitrile rubber and chlorinated
rubber, arl whtoriprewenbingetheafenldogpofsdhel @onshmsetdonts ght of

el astonmer, 20-300 parts by weight of tackifier resin, 30-200 parts by

wei ght of - epoxyndexvaterdsunfagexpyegauaiicngreowthsy ceppnisitg: 2. An
adhesi ve sheet for prevention agai nst aquatic growhs according to claim]l,
- wherein the pressure®s€PBPEFveLagheopPeT-RickedoMldiays Rate Aavinsha or

synthet ¢ rubber, g el a5t anet, L1 MALCh 425K Wb B 0d Hddy ¢ O
80:20; :
10 ~ ‘a primer layer formed on a surface of the.plate;
- and '

-

a pressure-sensitive adhesive layer formed on the
primer layer;
wherein the primer layer comprises elastomer,
15 tackifier resin, epoky resin and epoxy resin curing
agent, : : - '
wherein the primer layer includes at least one
- - elastomer selected from the group consisting of
modified natural rubber, styrene-butadien rubber,
20 nitrile rubber and chlorinated rubber, and
wherein the p:imer layer comprises 100.parts by | g;)'
weight of elastomer, 20-300 parts by weight of
tackifier resin, 30-200 parts by weight of epoxy resin
and an epoxy equivalent curing.agent.-
25 2. An adhesive sheet for prevention against aquatic
growths according to claim 1, wherein the pressure
.sensitive adhesive layer éohtains natural rubber or
sYnthetic.rubber as elastomer, with which tackifier

resin, filler, cross linking agent, auxiliary agent of

I



.

- -15- cross |inking and anti oxi dant are bl ended to form an adhesive of
excel l ent antiaging property.-3.*An adhesive sheet for prevention against
agwatic 5 growt hs according to clain1l,qf 2, wherein said priner |ayer
contains an anti-i.njurious agent of copper.” 4. A method of sticking an /

adhesi ve sheet, éﬂfs_éJrﬂ‘&ﬁmﬁ&j’”aﬁ&%ﬂéioﬁﬂ&éﬁicaﬂé%%deﬁggégfbfﬁi ggd |

t hat” when an adhesi ve sheet™ for prevention agal nst I'C growt
~which a priner d@sive of @kcETL ot tart sagiageppbpepppser - ni ckel allo

pl ate, on which a pressure sensitive adhesive |layer is forned, is stuc
the surface of a.he zbjmiesivehsltdetofiat i pravertion sag@inst Pagygpied. a
primer |ayer of the same conposition 15 as said priner layer is provided
on the sur fBace grfowtdis] adgemdingtehcainal dordhpgswhereinesaid ppphésd.

layer contains an anti-injurious agent of copper.
4. A method of sticking an adhesive sheet for
prevention against aquatic growths, characterized in
that when an adhesive sheet for prevenﬁion against

10 aquatic growths, in which a primer layer is provided on:

the surface of copper-nickel alloy plate, on which a

pressure sensitive adhesive layer is formed, is stuck
on the surface of the object on which aquatic growth is
to be prevented, a primer layer of the same composition
15 as said primer layer is provided on the surface of said
object, on which said adhesive sheet is applied.
\V/
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