"Marine coatings, production and use thereof" 5 Thfgliﬁﬁéaﬁﬁyﬁy:z
rel ates t-o marine coatings and to the production and use t hereof The are
known marine coatings in which an essential conponent is a copol ymer
containing units of al kyt acrylates and nethacrylates and units of 10
triorganotin esters of acrylie and nethacrylic acid. The al kyl acrylate akd
met hacrylate units inpart hardness to the film obtained when the marine
coating is applled to a substrate, and the triorganotin ester units inpart
bi oci dal as w e sebathngs gductiensand usertherge&the triorganotin
units are split off fromthe polyner by hydrolysis and/or ion exchange,
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pol i shi ngtréf pebdudhiien ahd usbthhareaf satisfactory self- polishing
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copolyner used in the marine coating, since the self-polishin effect |s a
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British PaheRhed8: tb 4he 590im | sbtinedi @ieiatR8t mAPRheCabaeingl. 3553 it
is applied to a substrate, and the triorganotin ester .
units impart biocidal as well as self-polishing . ' C#gﬁ
15 effect. During use the triorganotin units are split

off from the polymer by hydrolysis and/or ion
exchange, whereby the film of the marine coating
exerts a desired biocidal effect. At the same time the
film is dégraded, and this results in the self-
20 polishing effect. _ ' . ' )
Thus, <o obtain a satisfactory self-
polishing éffect, a certain amount of triorganotin
units must be present in the copolymer used in the
marine coating, since the self-polishing effect is a
25 consequence of the cleavage of said units. On the
other hand, it is desired to keep the amount of e
triorganotin units as low as possible, with due regard (ﬁ}
to the desired biocidal and éelf-polishing effect,
since the triorganotin monomers are rather expensive
30 and also have a softening effect on the copoclymer.
' Copolymers of the above type are disclosed
i.a. in British Patent No. 1 457 590.
In Norwegian Patent Application 81.3553 it
is suggested to replace some or all of the | '
35 triorganotin ester units by methyl acrylate and/or
ethyl acrylate units. The marine coating may contain
some additional
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: - the low rate of hydrolysis of the resulting copolymer,
B 10 the self-pollshlng effect will not be entirely
satisfactory.
) According to the present invention there is
provided a marine coating which in addition to
U ordinary paint components, such as pigments, dyes,
15 solvents, etc., contains a copolymer of units of the -
following monomers:
1. CH=C-COO(CHp)pn=0-R" '
R ' .
R = H or CH3, R" = CH3 or CyHg, n = 1 or 2,
20 and ' '
2. CHp=C-COOR'
CH3
R' = Cj.4 alkyl
Hence, in one embodiment, the present invention
25 provides a method for preparing a marine coating
composition which hydrolyses under marine conditions,
\_ which method comprises mixing a film-forming acrylié
polymer comprising units of the following monomers:
(1) cHy =¢ - COO(CHy)p = O - R"
30 R
wherein
' R represents H or CHj _
R" represents CH3 or CyHgy;
5 and ' '
35 n represents 1 or 2;
(2) cHp = € - Ccoorl .
cH3
wherein

Rl represents c;-C4 alkyl:



wherein R represents Hor CH3 R represents CH3 or C2H5; and 35 n
represents 1 or 2; [err] wherein [err] represents [err] alkyl; .° -2a- and,
optionally, 5 (3) triorganotin nmethacrylate or acrylate; .with one or
nore conventional marine paint conponents. |In another enbodi nent, the )
present invention provides a process for the production of a marine codfrﬁ
whi ch hydrol yses under mari ne conga+i ons, 10 which process conprises
applying to a nmarine surface a filn}forning acrylic polyner conprising
units as defined above or a marine coating conposition prepared according
to the Afe FREIRPRLIAsi cally, the present invention relates to the 15

use o a fil :fprﬁﬂ'i&'tjm{dﬁuﬁ ntécﬁnaraﬁrynct@obt:sla&&yuartte& as defined above in
a marine ﬁgtl n S|t|on r.esent, i nventi.on further prOVI des a

coating ‘€ %h %v(fr’b PRESPeRARE SOMPORETYSE and whi ch
‘conprises a Iml rmiqiﬂmmg eaqumamol yroke 2@presembr i dnveniniens of the

fol I ow o JPUBT % pFESEEss for the production of a marine
coating which hydrolyses under mnmarine conditions,

10 which process comprises applying to a marine surface a
film-forming acrylic polymer comprising units as
defined above or a marine coating composition prepared
according to the above method. _
Basically, the present 1nventlon relates to the

15 use of a film-forming acrylic polymer comprising units
as defined above in a marine coating composition.

. The present invention further provides.a coating
composition which hydrolyses under marine conditions
and which 'comprises a film-forming acrylic polymer

20 comprising units of the following monomers:
(1) cHy = C\~ COO(CHz)n = O - R"
R
wherein
R represents H or CHj; .
25 R" represents CH3 or CpHg: -
and _
. n represents 1 or 2;

(2) cHp =C - coorl
CH3
30 wherein
Rl represents c;-c4 alkyl;
and S :
(3) triorganotin methacrylate or acrylate.
~ The units of monomer no. 1 are readily hydrolysed to
35 form free carboxyl groups, resulting in a polymer
which is 'gradually degraded to provide a self-
polishing effect.
Monomer no. 2 is present to impart sufficient
hardness to the film.



wherein R represents H or CH3; 25 R' represents CH3 or C2H5; and n
represents 1°or 2; [ERR] 30 wherein [err] represents [err] alkyl; and (3) -
triorganotin nethacrylate or acrylate. The units of nonomer no. 1 are
readily hydrolysed to 35 formfree carboxyl groups, resulting in a
polywer which is gradually degraded to provide a self- polishing
effect. Mononer no. 2 is present to inpacgpsufficient hardness to the film
-2b- Preferably, the acrylic polymer conprises 1 --80 5 percent by wei ght
of (1), 20 - 85 percent by weight of (2) and up to 60 percent by weight of
(3); nore preferabl y Prefegtably, 8bhecaceylibypokygbetr cbmpedsesr INe. 8D. | n

vl ght of (10 Fesgererby USkane ot bR AL A IR, by (LT T YV
wei ght of (3). A(P}etRE 3R $RpFRREFEANY PV NG) i1 Morep-
met hoxyet hyl acrpreferablyreienresl temEeIRtRinty dyiveight of monomer
No. 1. In one particular embodiment, the acrylic
polymer comprises 5 - 40 percent by ‘weight of (1), 20
10 -~ 70 percent by weight of (2) and 1 - 55 percent by
 weight of (3). ' ' o
A preferred representative of monomer No. 1 is 2-
methoxyethyl acrylate, a preferred representative of |
U monomer No. 2 is methyl methacrylate and a preferred
15 triorganotin component is tributyltin methacrylate.
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mononer No. 2 is nethyl nethacrylate and a preferred 15 triorganotin
conponent is tributyltin nmethacrylate. 20 25 30 35 - -3- As poi-nted out
above, a marine coating which 5 conprises a copolymner containi.ng units of
t he above two nononers No. 1 and No. 2, may al so contain biocidal o
conponents to obtain the desired biocidal effect, such as. cuprousioxidém—»
di t hi ocarbamat es and triorganoti r~3econpounds as known in the state of the 10
art. In addition to the two types of nononer disclosed above, the
copol ynmers used in the marine coatings of the present ‘i nvention may al so
cont ai n uni t fHf RAANEEFan8RFn 2RI/ at & BATLRGt RIYING e¥hithanpl es of 15
such 8 r i cogRnEes aorulvpmgmage ctdsmlmtnyixtg guﬁﬁtbﬁfd’fyl_ﬁ]he amvacry: ate, 4
tripropy, n e a y e trd vlti thacryl ate an
acryl at e&vsérhé{%%}ge%%ng%n Enngfrirér sﬁgﬁéyaiclbnslﬁfuteaerlét?p {&8%?‘%art icularly 1
- 55, pdiegidaly wompeneptst Heo 20bt@ial yhbe (desied mivipcimgdoner No. 1 is
then nord@¢dat preaent dd) appsBENloxdidel -a86hDEELLPAmdYey e LR .
e e el PEpSERin b 8 WS ALl &l Bilien nor Y
10 art. : :

In addition to the two types of monomer disclosed
above, the copolymers used in the marine. coatings of
‘the present invention may also contain units of

"

triorganotin acrylates and methacrylates. Examples of W,

15 such triorganotin monomers are - tributyltin
methacrylate and acrylate, tripropyltin methacrylate
and acrylate and triphenyltin methacrylate and
acrylate. The triorganotin monomers may constitute up .
to 60, particularly 1 - 55, percent by weight of the

20 copolymer (terpolymer). Monomer No. 1 is then normally
pfesent in an ampunt of 1 - 80 percent by weight,
particularly 5 - 40 percent by weight, and monomer No.
2 is then normally present in an amount of 20 - 85,
particularly 20 - 70 percent by weight.

25 The copolymers containing monomers No. 1 and 2
may be prepared by ordinary polymerisation of the

" suitable monomers, using suitable initiators and ' \./

polymerisation conditions. When it is desired to
prepare a copolymer (terpolymer) which also contains
30 triorganotin methacrylate or acrylate units, this may
be done either by polymerising monomers No. 1 and 2
together with the desired triorganotin methacrylate or
acrylate monomer, or monomers No. 1 and 2 may be
polymerised with methacrylic or acrylic acid, and the
35 carboxyl groups on the resulting polymer are then
esterified with triorganotin groups in a per se known

manner.



particularly 20, - 70 percent by weight. 25 ° The copol yners cont ai ni ng
mononers No. 1 and 2 may be prepared by ordinary pol ynmerisation of the

" suitabl e.nononers, using suitable initiators and pol ynerisation conditions.
When it is desired to prepare a copolymer (terpolyner) which also contains
30 NigQrganotin nethacrylate or acrylate units, this nmay be done either by
pol ynmeri sing nmononers No. 1 and 2 together with the desired triorganotin
nmet hacryl ate or acryl noner, or nmononers No. 1 .and 2 may be

pol ynmerised with néé#§§$¥£g% or.acrylic acid, and the 35 carboxyl groups on
the resulting polyner are t hen esterified mnth triorganotin groups in a per
se known manner. @EFHMQHMHatﬁeﬂHQQrgkaﬁeo@Smglg) and 02 e thoxym

2- met hoxy- et hyl a@ﬁﬂﬂ% Qe (bo@élgrmlle)w&b@esilﬁé@évaﬂswlw&em 750
g). Azob|S|sobutyron|tr|

heated to [err], witH<dsr |néﬂandAﬁﬁﬁ&?lﬁP%FBgﬁﬂnlgﬁéliofﬁd%f| %
carried out at truaWﬂnnﬁﬂdaﬂn@ndetaeuselhaioa beated tb 55%@urwathmhﬁtrr1ng

moni tored by the chappe Ir%ngg e index. The tenperature was raised to
[err] for 30 mnutes to éﬂ%t ?l resi dual activity of the initiator. The

sdl uti on obtai ned was #%tpodan@re@a@nyﬁewasf carried out at the above temp-
. erature for a period of 5 hours and was monitored by the

. change in refractive index.
The temperature was raised to 100°C for 30 minutes to
destroy any residual aétivity of the initiator.

_\~/ | The solution obtained was that of a copolymer of
methyl methacrylate - 2-methoxyethyl acrylate (60:40 by
weight) .
Example 2

- Tributyltin methacrylate (150 g; 0.40 mole), methyl
methacrylate (250 g; 2.50 molei and 2-methoxyethyl
acrylate (100 g; 0.77 mole) were dissolved in xylene

S (750 g). _
Azobisisobutyronitrile (4 g; 0.02 mole) was added
and polymerisation was carried out in a similar manner
as in example 1.
\,j The solution obtained was that of a terpolymer of
tributyltin methacrylate - methyl methacrylate - 2-
methoxyethyl acrylate (30:50:20 by weight).

Example 3

Tributyltin methacrvlate (275.g; 0.73 mole), methyl
methacrylate (210 g; 210 mole) and 2-methoxyethyl
_acryiate (15 g; 0.12 mole) were dissolved in xylene
(750 g). : '

Azobisisobutyronitrile (4 g; 0.02 mole) was added
and polymerisation was carried out in a similar manner
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methyl nethacrylate - 2-methoxyethyl acrylate (60:40 by wei ght). Exanple 2
" Tributyltin nethacrylate (150 g; 0.40 nole), methyl nethacrylate (250 g;
2.50 nol e) and 2- et hoxyethyl acriylate (100 g; 0.77 nole) were. dissolved in
Xyl ene (750 g). Azobisisobutyronitrile (4 g; 0.02 nole) was added and
pol ynerisation was carried out in a simlar manner as in exanple 1. he»f/
sol ution obtained was that of a terpolyner of tributyltin nmethacrylate -
met hyl et hacr Iate - t hoxyet hyl acrylate (30:50:20 by wei ght).
Exanmpl e 3 T#Y bﬁ? fﬂgcrylate (275 g; 0.73 nole), nethyl nethacrylate
(210 g; 2. 10lﬁﬂegsqﬁutibnmﬂﬁuwymﬁhwhsa¢h¢tabé glsegpodym@rnmofe) were

di | ved ~0502 I
added and '*‘fé’%{ Co e e A 1 Ao Re Ryt e e T 2L

exanpl e 1. QEWX%]%H%K%@F&jk&§§4?h§thfW319§Fbolyner of tributyltin
met hacrylate - nmethyl nethacrylate - 2- methoxyethyl acrylate (55:42:3 by
wei ght) . E@ﬁg%eié-fOQ 2 g of the copol yner solutloh fromexanple 1 was

409.2 g of the copolymer solution from example 1 was
mixed with cuprous oxide (365.4 g), zinc oxide (151.2
g), Aerosil® (colloidal silica) (4.0 g), Bentone®
(thickening agent) (8.0 g), denaturated ethanol (4.8 qg)
and xylene (57.4 g), and milled overnight to produce g;)
a paint with a cuprous oxide =~ zinc oxide ratio of
70:30 by volume. '

Examgle 5

409.2 g of the terpolymer solution from example 2
was mixed with cuprous.oxide (365.4 g), zinc oxide
(151.2 g), Aerosil® (4.0 g), Bentone® (8.0 g), dena-
turated ethanol (4.8 g) and xylene (57.4 g) and milled
overnight to produce a paint with a cuprous oxide -
zinc oxide ratio of 70:30 by volume. '

Example 6

As Example 4, with the exception that the polymer
of Exémple.l was replaced by that of Example 3.

The paints described in Example 4, 5 and 6 were
tested for polishing using a rotor apparatus with a _
peripheral speed of 17 knots (about 31 km/h), 1n sea ‘
water, at an average temperature of 23%. R

A commercially successful selfpolishing paint con-
taining organotin polymer (X) was used as reference.

The test was carried out over a period of 90" days ‘and

'y

the thickness of the paint film was determined by
electromagnetic induction. ' '



[N

m xed -wi't h cuprous oxide (365:4 ¢), zinc oxide (151.2 g), Aerosil[err]
(col-loidatsilica) (4.0 g), Bentone[err] (thickening agent) (8.0 g),
denat ur at.ed ethanol (4.8 g) and xylene (59.4 g), and mlled overnight to
produce a-paint with a cuprous oxide - zinc oxide ratio of 70:30 by vol une.
Exarples 5 409.2 g of the terpolymer solution fromexanple 2 was m xed with
cuprous oxide (365.4 g), zinc oxide (151.2 g), Aerosil[err] (4.0 g),
Bentone[err] (8.0 g), dena- turated ethanol (4.8 g)-and xylene (57.4 g) and
mlled overnight to produse a paint W th soCidH i el qum/AleaT)0xi de ratio
of 70: 30 by volunme. Example 6 As Exanple 4, with the exception that the

pol ynmer of Exanple 1 Vgs repl aced by thanggf Exanpl e 3. The paints
described in Exanple 47 5 and 6 were test for polishing using a rotor
apparatus with a peri pEsamplgpéed of 17 IG®ts (about 31 kmih), in sea
water, at an average tpppghpiuse of 23 C4A commercially successful

sel fpolishing paint con- tajning organotin polyner (X) was used as

reference. The test waBX $e¥ out oveh%?rxniod of 90 days and the
t hi ckness of the paint filmwas determ ned by el ectromagnetic induction.
6 *Pai nt Polishing Rate ([err]/year) '
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X 60 Exanple 4 52 Exanple 5 - 72
Exanpl e 6 80 -7- Clains 5 1. A "method for preparing a
marine coating conposition which hydrol yses under marine conditions; whi ch

net hod conprises mixing a filmformng acrylic polyner conprising units of .~

t he foll ow ng nononmers: 10 (1) CH2=C- cogcCcH)n - 0 - R"R
wherein R represents Hor [err]; -R= represents CH3 or C2H5; 15 and n
represents 1 or 2; [ERR] wherein 20 [err] represents [err]

al kyl; and, optionally, (3) triorganotin nmethacrylate or acrylate; with one
or noreS3@&dfEntional narine paint conponents. 25 2. A process for the
producti on of a marine coating which hydrolyses under nmarine

conditiqns, \Mnchtgrgce%%éX) ;ége%légﬂylngmarlnénﬂéggisurface afilm

composition which hydrolyses under marine conditions,
which method comprises mixing a film~-forming acrylic
polymer comprising units of the following monomers:

10 " (1) CHp = C - COO(CHy)p - O - R"
R .
wherein
R represents H or CHj;
R" represents CH3 or CyHs:; W
15 and

n represents 1 or 2;
(2) CHy =¢C - COooRl
CH4
wherein
20 : R! represents Cy1~C4 alkyl:
- and, optionally, .
(3) triorganotin methacrylate or acrylate;
with one or more conventional marine paint components.

25 2. A process for the production of a marine doatihg
which hydrolyses under . marine conditions, which
process comprises applying to a marine surface a film- N
forming acrylic polymer comprising units as defined in
claim 1 or a marine coating composition prepared
30 according to claim 1.

3. The use of a film-forming acrylic polymer
comprising units as defined in claim 1 in a marine
~ coating composition. '
35 .
4. The invention as claimed in any of claims 1 to 3
substantially as herein described.

LU
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forming acrylic, pol ymer conpri'sing units as defined in ¢laim1 or a narine

coating conposition prepared 30 according to claim1. 3. The use of a
~filmfqoarmng acrylic polymer conprising units as defined inclaimlin a

mar j ne-.Qoat i ng conposition. 35 4. The invention as clained in any of

claihgg 1.to 3 substantially as herein descri bed. -7a- 5. A coating

composition which hydrolyses under 5 h&Tine conditions and which
conprises a filmformng acrylic polyner conprising units of the follow ng.

nononers: (1) 2 = - cCH2) - ‘] Q. . erein R represents
H or CH3; R' regrgiésengs Eﬁ%‘oﬁ@gg?pgsnjdifﬁbﬁep‘%&%lﬁt shl\é@%?le o er‘P{J‘{%erei n
[err] represe8nt ®arépe] capfitionndand whiglz)conprisemrrtfilnetdaing ate or
acrylate. 6. A cagepiiti OSoPPmér aidBiprikitiAl Wnitwhepel Nehde £ollowing

monomers:
(1) CHp = C - COO(CHz)p - O - R
5 _
< 10 wherein
' R représents H or CHjy;
. - R" represents CH3 or CyHg:
and -
n represents 1 or 2;
N 15 (2) cHp =C - Ccoori
CHj
wherein , .
Rl represesnts C;-C; alkyl;
and 1 '

20 - (3) triorganotin methacrylate or acrylate.

6. A’dompositioh as claimed in claim 5 wherein the
acrylic polymer comprises:
(1) 2-methoxyethyl acrylate:
25 - (2) methyl methacrylate;
and
(3) tributyltin methacrylate.

30

s

35

/

AR LT



> .
iy

acrylic polymer conprises: (1) 2-nethoxyethyl acrylate; 25 &  (2)
met hyl nethacrylate; and (3) tributyltin nmethacrylate. 30 35 . 7., A
conposition as claimed in claim5 or claim6 5 wherein the acrylic polyner

conprises 1 - 80 percent by weight of (1), 20 - 85 percent by weight of (2)* h

and up to 60 percent by weight of_d{3). 8. A conposition as clained i1
claim7 wherein the 10 acrylic polynmer conprises 15 - 80 percent by wei ght
of (1). 9. A conposition as clained in any of clains 5 to 7 wherein the

acrylic pol ymer c6ﬁﬁBéh.ﬁ§26n5as 48 igiere Nin 1515Y.mW€§ obt efafm)6 20 - 70
per ce

t h 55 perc by weig of 3 . 10. A
conpo %r%?s #%?n@%l&rﬁgl §°&1Y§‘e§ubs‘%"§’fﬁ zf‘fﬁyyl as Hé cribed with
parti culla.‘! veigheref (D) { R0 20 & aptaent by weight of (2) and _

up to 60 percent by weight of (3).

8. A composition as claimed in claim 7 wherein the
10 acrylic polymer comprises 15 - 80 percent by weight of
(1) . :

9. A composition as claimed in any of claims 5 to 7
wherein the acrylic polymer comprises 5 - 40 percent o

=N

15 by weight of (1), 20 - 70 percent by weight of (2) and . \‘J

1l - 55 percent by'weight of (3).

10. A composition as claimed in claim 5 substantially
as herein gescribed with particular reference to the
20 Exanmples. .
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