1 = 2110707 HYDROLYSABLE PCOLYESTER RESI NS Thi,s invention
rel.atﬁqs t.Q a process for preparing hydrol ysabl e pol yester resins. Such
resifs, “derived from pol ycarboxylic acids and pol yhydric al cohol s, "have

been wi dely used in coating conpositions, owing to the 5 exceiﬂ\éiii
properties, including toughness, of the filnms which can be obt 0737_

thefefrom One reason for these propertiles is believed to be the .

resi stance of the ester borHypmobySKelESPOLYESTERI®ESTWS of the degree of
pol ymeri sation. 10 apl'e _resins hav,

"Recen olVsS beerr
i nvestigated, in view oft % g‘é%’?a‘lb?t%eg?g%ﬁt PnPn®RCHES FAT RREPHHNI
hydrol ysi s i n uhyddodytsably pdkyesbér caesinsef Seicht resins,odgricwsd i ngs,
e.g. on a ship' &Q@ﬁy It b Wh A \GONGJ t he
requi renent of ;ft abi Itdlytﬂg W %%%érp%‘gﬁstlsgﬁ ?%&g’ggav\%tcte%ﬂ%g{&% %évee
hydr ol ysabl e pol@esn &idedy isedoly aeatingr OPPPELtions s WiM%E ton the er
oW Ng t o thespresedid &t ¥cHer{d9XYing10dRRg EavghacslgaE ithd he desire
for resins Mhlcga&g% hydrQl yse i.n, %g ffr sxg le,. sea water, it woul d be
desirable to pr ét}‘gtﬂ(}f/é'sac‘brb%\/rﬁ’ faigede ggi"%?-’?‘%ta AR er-°hut
i s gradual | y detheses gtropedtyibs| iyscsel teyedi bobeothen resdlstarfaeagifent s,
under sailing c I ti cord] pr i | QI3 r 25
for preparing a%ﬂi%drea%%}'atﬁ%g’%o%%l%% A g%gr;%rgpse%\sﬁ&tgag’{}i ril:gleg d&ﬁ%%
pol ycar boxylic godivmerd satderky car boxylic acid salt of the formula”

(HO-R-COO-) 14 wherein Rﬂécéﬂtwpwaéi?gaﬁmegeeuananﬂaw peenmetal 30 of
val ency g, g'beE%%JQE¥Séi§é)‘incﬁiégwb€ tﬁgep05sibility of obtaining
’
flat coatings, on hydrolysis in use, following the
application of relatively rough doafings, e.g. on a
. ship's bottom. However, it has been difficult to
15 reconcile the requirement of stability with decomposi-
~tion in sea water, for hydrolysable polyester resins.
Polyesters are relatively soluble in water,
owing to the presence of polar carboxyl groups. Having
regard to the desire for resins which can hydrolyse in,
20 for ekample, sea water, it would be desirable to
produce a polyester which is relatively stable in
water, but is gradually decomposed or hydrolysed, e.g.
into low molecuiar fragments, under sailing conditionms.
According to the present invention, a process
25 for preparing a hydrolyséble polyester resin comprises
reacting a polycarboxylic acid with a hydroxycarboxylic
acid salt of the formula

(HO-R—COO-)qM

wherein R is an organic linking group and M is a metal
30 of valency g, g being from 1 to 4, of any of the

Periodic Table GroupsIa, Ib, IIa, iIb;IVb, VIIa and

'VIII, and, if g is 1, with a polyhydric alcohol.
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Peri odi ¢ Tabl e G oupsl a, Ibf'lia [1b,IVb, VIla and VIII, and, if g is 1,

with a pol yhydric al ¢ohol . 2 A hydrol ysabl e polyester resin of the
i nventi am be hydrol ysi s-resistant under neutral conditions, but
gradyal I'y deconposed or hydrol ysed under weak al kaline conditions, i.e. the

condi tions found in sea 5 water. The polycarboxylic acid may be, for
exadﬁle a straight-chain dicarboxylic acid su@h as oxalic acid, succinic
aci d2fsucci ni ¢ anhydride, gd z d epac a .
aromatic acid such 10 as E bﬁaﬁfggggbaa gh?kgfegkaﬁﬁgéﬁ §1tﬁgogh@ﬁn@§on
acid, terephthalic gandbet yﬁaﬁ}ﬁﬁésnrﬁaﬁB&aaﬁhyaﬂaaeneﬁ§xaaygpaﬁntnansa

acid, hexahydrophthsﬁtc ﬂEBﬁQll?edeb@hbé@éanaﬁhh?arbiy§BBYQhBQQ weak
trInE||ItIC acid, Egeglltlc a iti ronellitic
15 anhydride; or an2afd

2 O

LpE L EoRdaFLanEe; dhbe  ERPyconat EionparoBbaolnysen

mal ei ¢ anhydri dB, fwaterc acid or itaconic aC|d If de5|red a

Var {ous Tatty acids of ani fBF Beavgagbppiic; aBYe nd¥ 68, oePE Sxalilis,

added as nol ecul ar aeguraight-whaipodycarboxynic acid auyhbeSreaeﬂéd with a

hydr gxycar boxylic aﬁbﬂdsabhcéinﬂéfheiﬂ a'QGEcQﬁiEOQﬁh ari&hthaaggﬁty9¥§&'c

al cohol. In the hy roxi carboxylic acid salt roug
hydrgcarbon 25 resPaE aéﬁt?ﬁﬁélpy FﬁPEFéﬁePgéé mPPhaEEEF %Ccﬁcgﬁoﬁﬁgh R
e

sat ur at efioor agnphRtiaaiedacsdl, apgBhadicbanRgiedide, isophthalic
| " acid, terephthalic acid, tetrahydrophthalic anhydride,
‘hexahydrophthalic acid, hexahydrophthalic anhydride,
- tetrabromophthalic anhydride, trimellitic acid,
trimellitic anhydride, pyromellitic acid or pyromellitic
15 anhydride; or an unsaturated dicarboxylic acid such
as maleic acid, maleic anhydride, fumaric_acid-or
- itaconic acid. If desired, a monocarboxylic acid
such as benzoic acid, p-t-~butylbenzoic acid, and
various fatty acids of animal and vegetable fats and
20 oils, may be added as molecular regulator.
- The polycarboxylic acid may be reacted with a
hydroxycarboxylic acid salt as defined alone or
- together with a polyhydric alcohol. In the hydroxy-
_'carboxylic acid salt, the R group may be a hydrocarbon
_ 25. residue optionally interspersed with OO0 or O groups.

- A R may be saturated or unsaturated, straight or branched,
.
™ aliphatic or aromatic.
; A preference for R is that it is C1 18 alkylene.
v More preferably, R has the formula
30 :'\ ] t. .‘-(CH ) CR1 y (CH2)n

wherein R, and R2 are independently selected from
' hydrogen, Cy_10 21kyl and C,_;, alkenyl, and m and
-n are ‘each from O to 16, Preferably, Rl'and R, are



_i phatié or aromatic. A preference for Ris that .it .is (err] alkylene.

fore preferably, R has the fornula 30 . [err} wherein R and R2
;fare’hndependently sel ected from hydrogen, . Cerr] alkyl and (err]

-al kenyl, and mand n are each fromO0 to 16. Preferably, R err] and R[exf

are 3 I ndependent|y sel ected from hydrogen and Cerr] al kyl, and m an

. are each fromO to 10. A.particulagly preferred hydroxycarboxyllc aC|d«0¢
this t ti d I 2-h t I c acid. These
5" “tour aciulSernisptly peléeted HiomlRvRrdant oht RyasrdiRPimy be Oferr)
- al kenyl ene.andqn #udnp| ereReael Howe Oheof Dopula befticumgf:myn Rlerr] and
Jerr] & E#?fgéﬁ%fW#f%%%%?é%%%‘#%%#gr%’%fiot% Apciagtier Rer )
and R[err] hyéra¢x&¢kmdeh2+byé€¢8¥$§eationohyglmgehiendctﬁerr?heseyl, X is
~fromO 4o 4 a/ci&sféP?‘:Q%' reférPai 1A ULRL| YuPeRt £0h o0

- hydroxycarboxylic acrd ype Is ricinolerc or r|C|noeIa|d|c

acid. Alternativel3923 e BRY PEcSpdye 6¥kﬁﬁﬁb?¥e-es?@F ekagnlayi phatic .
di car boxyl i® m@y chav&OthéxfdpmelaR may have the formula [err] 20 wherein R
is Clerr] alkylene or Cferr] alkylene interspersed with ether oxygen atogs,

Rlerr] is optionally uns rate -
. i’éﬁ‘zfx 883R4 (CH,) ,~CH=CH~ (CH,) ,-

L,

wherein R, and R, are independently selected.from
10 .nydrqgen,_clblo_alkyl and C,_,, alkenyl, and x, y and
2z are each from O to 10. Preferably, R3 and R4_are
_independently selected from hydrogen and C1 8 alkyl,
X is from O to 4 and y is from O to 6. A particularly
'preferred hydroxycarboxylic acid of this type is
15 ricinoleic or ricinoelaidic acid.
Alternatively, R may be a residue of a half—
ester of an aliphatic dicarboxylic acid. For example,
R may have the formula

-RS-OOC-RG- or _—R5400C~R8r
20' wherein Rs'is Ci"a alkylene or C4_g alleene’interspersed
with ether oxygen atoms,’ R6 is optionally unsaturated
C2_4 alkylene, and Rg is a C6 7 saturated, unsaturated
or aromatic cyclic hydrocarbon radical _ Examples of
hydroxycarboxylic acids of these types are. half-esters
25 of aliphatic dicarboxylic acids such as maleic
anhydride, succinic_anhydride, dimethyl malele_anhydride
or dimethyisucciniq.anhydride, and of aromatic¢ dicarb--
oxylic acids such as phthalic anhydride, tetrahydro~
phthalic anhydride, hexahydrophthalic anhydride or -
30 himic anhydride, with polyols such as ethylene glycol,
propylene glycol,_;,B-butylenediol, 1,6~hexanediol,
diethylene glycol, diprobylene glycol, neopentyl glycol
or triethylene glycol. '
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C24 al kylene, and R err] is a (Jerr] saturated, unsaturated or aromatic:
cyelic hydreocarbon riadi cal .. Exanpl es of -hydroxycarboxylic acids of these
t ypes f-esters 25 of aliphatitc dicarboxylic acids such as naleic
anhydrt de, ~succi ni c anhydride, dinmethyl naleic anhydride or, '
di met hyl succi ni ¢ anhydride, ‘and of aromatic dicarb- oxylic acids such as
phtgétic anhydride, tetrahydro- phthalic anhhydride, hexahydrophthalic

anhydfi de or 30 himic anhydride,,wth | yols, such, as hyl gne gl ycol,
propyl ene glycol, 1, 3-but aéWegT%qrmﬁ?%aD’f%% oa}?i%iseﬁﬁeﬁ%r d%%ofn
gi gropyl eng gl ly_coli;hmimnwzrgImlkm&aﬁmm@mplﬁey aam/aﬂny
ydroxycar boxylic L5F r q:{jﬂ
necessary, they cdéﬁa%eas}isl 'yé %’e %aepar eﬁdwtgy re%i(;%il?%f %hétah% aci vlv? t% % he
oxi de, hydroxi de. @*igabdidronide |or Rarhonate of the metahdiperi odic

Tabl e to whicls reference ifhdada- i Tatfle €Y whEdH | e Edidices yvmdde
Partington's "Ceneral .and |nqgrganic emstry", 3rd edition.. The netal may
be:of any of G oupeHSHY g‘if {‘% K e, I%‘%’fe‘.sd’.%,i%g%a}rrg‘l% '$ M,
Ca, Ba),|Ib (e.g. "Benehl Hhd Rpordatid €hpmiStriPh) 324 leditdian. MThand
VItiz(e.g. Fe, Co,_ Ny . , , . MO Sn,
Pb, Fe, Co and Ni ,mé;!ngc} 6“5‘3{1?’%5 aﬁir}éféeﬁ g\%‘%%%*ﬁ%b%,%, , Zn and
Ni. . Wen g, the vi@«<hcff 2a) i SIR (ehe pdigic GieBRl, i reag dinmsd,
invofve 15 a 1ol wiadr il @il gd), i f vared ord e, )t -andRERLR (e.g.
pol yhydric al cohol_TI's used, .it n%y be any .of thq;e
: _ Fe, Co, Ni). The metal is preferably K, Na, Cu, Ag,
. ~ Mg, 2n, Sn, Pb, Fe, Co and Ni, and particular preference
- is given to Na, Cu, Mg, Zn and Ni. When g, the valency
of M, is 1, the polycondensation reaction must involve
15 a polyhydric alcohol in addition to the salt. When
a polyhydric alcohol is used, it may be any of those
generally used for the preparation of polyester resins,

including glycols such as ethylene glycol, propylene
_ glycol, 1,3-buty;enediol, l,6-hexanediol, diethylene
20 glycol, neopentyl glycol, dipropylene glyccl or trieth-
- ylene glycol, hydrogenated bisphenol A, bisphenol’
dihydroxypropyl ether, glycerol, trimethylolethane,
trimethylolpropane and pentaerythritol. _
_ The polycondensation reaction involved in the
25 'process of the invention is suitably conducted in an
inert solveht, with or without a catalyst, at an
elevated temperature, while removing water of reaction.
The salt will usually be ihspluble in ketones and other
aromatic solvents, and it is therefore usually
30 preferred to add the salt to the polycarboxylic acid
and to heat the mixture while removing the water of
reaction. Whén an acid anhydride is used, the mixture
may be merely heated and fused together. In order to
avoid.éxcessive local heating, an aromatic solvent
35 suéh“as'toluene_or xylene may be used, the reaction



ch.as ethylene glycol, propylene glycol, 1, 3-butylenediol, 1,
8- hexanedi ol , dlethylene 20 gl ycol, neopehtyl gl ycol ; dlpropylene gl ycol. .
~or trieth- ylene gl ycol, hydrogenated bi sphenol A, bisphenol (]
di hydr oxypropyl ether, glycerol, trimethyl ol ethane, trimethylol propane and
pentaerythritol. The polycondensation geactlon i nvol ved in the 25 proces§
of the invention is suitably conducted?in an inert solvent, with or with bt
a catal ystmigtuse béeugtndateapetaaubendmhhbememamngngomatebfothéeactIon

" and it i s PRAVEREBEYALE, P8, WPrke, PobarBixRE PECORRELER (he

poncarboxySed ﬁordthedprepheatioheoﬁ1pomyesuhrsesuehnasngfbhe wat er of

reaction. gﬂ?ﬂgra&* @§§¥gﬁ'g§ia§ eﬂitﬁ?ﬁm”hﬁg %ﬁeﬂgg? gerely heat ed

and fused tog er to av0| excessi ve |1 an aromatic
sol vent . 352ddedn aptienatiy vithypeheokagrpa agéﬁentheanéaes eri~ 5

m Xt ur & befﬂeahﬁaﬁeﬂsaéfﬁéoeed aheaﬁEéieeateeraemﬁérahﬁraolyﬁerboxylIc

aci d. % a§§§% t cust mari | use ?r Egngﬁep rati on of polyesters
such as, fby° ﬁ?Bﬁf? PF6r o ﬁemﬁFa B ¥pHEAEMBPES?i s added, «

optlonalIytherefpneyotherreaebiunnthoamd bet earriBd butaatoa is effected at

an el eval edohegPELalu fove ! choR DhaNagchagRes elunecohlieraELEl 821 ™Y

deconpose; ore e reac n shou carrie a tenperaturé“
| ower thanthﬂesebeenpnestuoﬁ thepaivenrsadts, with the exception

10 of alkali metal salts, decompose at around 200°¢ or
- above, the reaction is preferably carried out at 160 to

180°C. The decomposition temperature ‘can be considerably
‘lower, as for Pb and Mn salts, and, therefore, the
‘actual temperature should be selected in an optimum

15 range depending on the type of metal salt used.

| In an alternative procedure,'a'Certain degree
of polycondensation between polycarboxylic acid and
polyhydric alcohol may be achieved before the desired
amount of metal salt is added and esterification

20 continued. As in conventional procedures for preparing

‘Eﬁnerally used for the preparation of polyester resins, including glycols

polyester resins, modifications with fatty acids or
resinous materials may be made.

' The progress of polycondensation may be traced
by checking the amount of water generated, and the

[ =N

25 acid value of the product produced. In order to obtain
' a polymer product for coating use, polymerisation is
preferably stopped at a relatively early stage, thereby L
producing a lower molecular weight, solvent-soluble—type '
product. The degree of polycondensation, optimum
30 molecular weight of the polymer,'and.control of the
reaction are, however; obvious to thoee skilled in
the art. After completion of the reaction, the mixture
may be diluted with an organic solvent such as an
aromatic hydrocarbon (e.g. toluene or xylene), a
35 ketone (e.g. methyl ethyl ketone or methyl isobutyl



the salt. Mst of the.given salts, with the exception 10 of alkali netal /a9
salts, deconpose at around 200[err]C or above; the reaction is preferably ﬁ? '

carrledﬂbu t 160 to 180 C. The deconposition tenperature can be
considerably | ower, as for Pb and Mh salts, and, therefore, ,the actual
tenperature shoul d be selected in-an opti num 15 range dependlng on the type
of .getal salt used. In an alternative proqedure a certaln degree of

pol.y Gndensati on bet ween polycarboxyllc acid a g hydri c aIcohoI g
achi eved before t UG} e ARUMIHRT ofe rfft £t @é\i?n BeReethyl ether

eslt erification 20 md af,wechuﬁsl | deSdyE NHt ogﬁl.dyprm@dm@)s, f & @1@@@51 ng
pol:yester resins | fic 0 tt i ds, or ous nat may
be made. The progrg‘)‘sg'ofn %rin%ye%‘g}é?fb ?f%)‘%%l Ja%@ﬁog 5h%%%%ﬁ‘b€¥ﬁe
amount of water g@b:dl@lﬂ aeel am'eeiﬂ&ac(ei.g/allje‘lfﬂid;m pmndtletr@hpdtm-ed
In order to obtai iﬁﬁ%@ ti r nis

o reI ativ ear rety ﬂgtﬁ%g y ééﬂd@

preferably stoppe stage pr ucing a | ower
nol ecul ar wei ght , %Qﬂt'«@?#l s@%tﬂ@‘i%ﬁfe T{‘ﬁbd!ﬁ:tuse s R gFesinpus vehicle
pol.ycondensati on, dgnvggﬁmég)ggﬂfgui r weight of the polyner, and contro

of twe reaction are, however, VIOUS tqQ thos inthe art. After
conpl etion of the reacti o4 #ﬁ%t*d? q?‘?a %‘g‘# ‘??% 'g‘jvﬁtq‘f“é?f‘ﬁ%ni’ct is
EOl v§nt such as araﬁmrpﬁssiﬁmeirmepﬂnyazfe 4. h;tdli'culwsamm ﬁpd’.'ey&éteﬂ 35

t ofe (e. i ester
€ (e.g. g]yc c}ﬁ'%noé} %ofreeé\ﬁqr v?é’f’&ﬁé’, whigh fé Ofﬁzéwf@e

(e.qg. ethylene
useful for coating purposes. Therefore, the term.
"polyester resin", as used herein, should be taken as
including.proddcts'with comparatively low molecular
weight, e.g. a_number—average molecular weight of
15 about 500 to 10,000 (most preferably from 800 to 6000)
which is particularly useful in coating compositions,
and'prodﬁcts with a far higher molecular weight.
. The poljester resin produced according to the
present ihvention'is, regardless of its degree of
20'polymerisatioh} characterised by having in the backbone

~ a number of metal-ester bonds of the formula -(COO) M.
‘The resin can be inert to water under neutral condition
but liable to hydrolysis, at the site of the metal-

. ester bonds,under weak alkaline conditions as in the

25 soil and sea water, thereby liberating the metal ions
and giving lower molecular, water-~soluble polymer
segments with carboxylic groups. This hydrolysis rate
or, in otherhwords, solubilisation rate, may vary with
. the nature of, and be directly proportional to the

30 amount of, the metal salt, and with the acid and -

' hydroxyl values of the polyester resin. It is also
clbsely connected with the type of metal selected. For
example, at an equivalent concentration, the hydrolysis
rates may vary with the metals as follows:

oY

&,

35 ' Cu>Ni>Co>Zn>Mn>Mg>Ba>Ca



Ny f-téte,’butyl acetate or ethyl acetate), an alcohol (e.9. n-butyl alcohol,
!ig?.utyl al cohol or sec-butyl alcohol), or an ether (e.g- 1,4-dioxan or.
LA

ahydro- 5 furan),or a mxture thereof, to the deSired solids content;

e\ product may be used as a resinous vehlcle or varnish as it is, o
According to the nethod of this invention, it is also possible to prepare a
hydr ol yzabl e pol yester 10 having a h%gher'nnlecular meight, which is =%
|i kewi se useful for coating purposes.” Therefore, the term"polyester hd

resin”, t as Ireseéehﬁr ehat Wh@d&ﬁ;ﬂy@i&ﬂ rate 1¢ tidumsm@dtpthal thlt-h .
conparativ 0 ar, t a.,nu avera nmol ecul ar wei ght
of 15 aboug %@6 &é 38ﬁﬁﬁ%§ﬁ%ﬁ§F§F gﬁl 00) which is
particul arly usef urrhlenpodaast@mmqsd.nst mt@,inadjipr d:dlmctimmrrl.ﬁ.cm far higher
nmol ecul ar W%hgﬁk uklg B e%%%&n.%%h@g o% ed A5 HlidY Jfy t he present

- invention is, regardless tsS de polynerlsatlon characteri sed
by havi®g coatAagh soRpesd tionsnbe M pamben-averaass wsriatte afor mul a

-(C0O M gniherdey BB 19,0000 %@errewmerisn%dam ondi tion but
liable to hydrolysis, at the site of the netal - ester bgn sunder weak .

al kal i ne c&R&PPLENIn, Sommomy, Orgend s sodygnts, @S { 1 berating tshe
metal ions xgﬂén@,vtwrbahwomdﬁml fiethyd! disobuityll ket@ngaindegnents with

o oy PR Bep AR A S oS e el WIS Hiongie) P 1 P21 LEY
anmount 10, resdnomsalsodationsnd mmmmmm ofalthes of the: ;
ESI égtStegr l@%&&rﬂner‘ fealnS 1@l %&v%h%%%‘e%u%‘i&”%@i‘ﬂs\&dt Nl RRdniGh %Tndm al
coating compositions. However, even if ‘the polymer is
insoluble in the given organic solvents because it has
a higher molecular weight, the polymer can be dispersed
15 or mixed with solvents or other film-forming resinous
materials. In either case, the polyester per se can be
very stable in neutrai'conditions; but  gradually
hydrolysed and decomposed under weak alkaline conditions.
In addition to the utility described above, where
20 rough coatings including a resin of thé invention are
- formed on a ship's bottom, and become smooth in use,
thereby removing protuding portions and improving fuel
economy and sailing speed, products of the invention
can be used for other purposes. If a toxic substance
25 can be~liberated"from_a'hull'céating, it can be used to
control marine organisms such as acorn éhell. In the ' g
agricultural field, an active ingredient encapsulated
in a capsule of the resin can be releaséd slowly. On
resin hydrolysis, metal is released’ as metal ion; for
30 relatively toxic metals such as Cu) Pb, Zn or Sn, it
can be used for controlling marine organisms while, if
the metal is, say, Mg, Mn, 2Zn, Cu, Mo or Fe, it can be
used as a plant growth promoter.
In general, a resin composition according to

35 the invention, for use as a varnish or coating



exanpl e, at an equi val ent cencentration, the hydrolysis rates may vary with
the neta ,§§ follows: 35 . Cu>N >Co>Zn>WM>My>Ba>Ca "7 It seens
that the hydrolysis rate’is inversely proport- ional to the ionisation
poteQLlal of the metal. The polyester resins obtained in the invention can
be used as a resin conponent in varnishes and 5 coating conp05|t|ons
VVt_“?rnunber-average wei ght of the order 8f 500 to 10,000, the resin is

usualty sol uble Incsmyft%ﬂanesmﬁeissatansaf aﬁﬁct.%y@eﬁt M8 €8Chydroly-
t et r ahydr of ur an, nEthig ket one and % hacetate and is
0

conpatible with vaf®B ?s ErrE§FﬁBuEr§BPE? ¥ thRcPFPEass oPhi e
property of the pOinvantreﬁ bexﬂdfaﬁmemsaﬂﬁbyaureéiﬁedomposﬂtﬂoﬁhoﬂnéhe

: i tions: . _ Ceoineol bl b
G ven or gant o sol vERTEREERR ceny [ RRYenc1PEAD, tHERALuRe ML B, Ssef, e
pol ymer can be di spelvent Iibaprbei ary oft btheseverempbifbedeabodvem f Bowever,
resinous materigal Sgy e €Lh0CLoPSHE *F%dﬁﬂé%iﬁé@é%@ﬁ%ﬁ?edfé@of@evéﬁ¥ 5Labhe

in neutral con tlons but gr adua deconposed under
weak al kal i ne cond9?$dm%te¥ﬁahddV@¥%ﬁu$o° er ygplventgecsmplered abavehenhere

20 rough coatings bB&fﬂgénﬂréarﬁ nbéfséﬂfsfﬂcﬁeiiﬂﬁ ﬁéédforﬂﬁddééiﬁeéb|€hé
0

Pﬁ%ﬁ§$1n3”3u2F°22§ﬁ§ 55 BERGHET OF oUEREE 5oL RESY arel A c okt

used Y or ot her purpsses. coﬁrsetpassibnéstanaédZEonaenbfohabeealedrinqn1a
hul | coatlng, Ub CﬁQtQSrPSEQaéfhg additives or the like to the composition
- of this invention. The resin composition can be
formulated as a hull paint and,especially, an anti-

fouling paint. For the economy of fuel consumption and
‘maintenance of sailing speed, the paint may be formulated

15 only with the mewed resin. However, for antifouling
purposes, it is often desired or preferred to add an
‘antifouling agent. Such agent may be of any type

- customarily used for the intended purpose; suitable
examples are metallic copper, copper compounds (e.g.

20 cupric hydroxide, cuprous oxide, cuprous thiocyanate),
tributyltin compounds (e.g. bistributyltin oxide,
tributyltin fluoride, tributyltin ¢,a’'-dibromosuccinate),
triphenyltin compounds (e.g. triphenyltin hydroxide,
triphenyltin fluoride, triphenyltin chloride, triphenyl-

25 ¢in o,o -dibromosuccinate), and sulfur compounds (e.g.
tetramethylthiuram disulfide, zinc dimethyldithiocarb-

= amate, manganese ethylenebisdithiocarbamate, zinc

@

"ethylenebisdithiocarbamate). 0f course, any conventional
‘dissolving aid such as, for example, rosin, may be freely
30 added thereto. ,

' The amounts of the components in a resin
 composition of the invention may be chosen as desired,
without affecting the filmrforming properties of the
resin. In contrast to known antifouling paints} the
35 antifouling agent in a composition of the invention has

.m“<§ég



~s:‘control marine organi sme such as acorn shell. In the agricultural field, an
::) active ingredient encapsulated in a capsule of the resin can be released
slomﬂy On resin hydrolysis, nmetal is released as netal -ion; for 30
‘relhatively toxic metals such as Cu, Pb, Zn or Sn, it can be ‘used for
controlling marine organisns while, if the netal is, say, My, M1, Zn, Cu,
Mo or Fe, it can be-used as a plant growh pronoter. In general, a resi
conposition according to 35 the in®ention, for .use as a varnish or coai?ﬁg

8 conposi tpp, egfggﬁiééﬁeég &g@ﬁ{,ﬁnaal 4ENL @lﬂ,gu?th%éﬁr%ﬂgﬁﬁhglpo' yester

resin prepared e process I nvention or mu I'ng a resin
conp05|t|th@#OIﬂ%i$nvent|on any conventional technique may ‘be used. The

sol vent may be anyrpé FHDE6wENS BkahbEesaROYAstFRVRYEhe .5.nv§hE§E8nt he
di Ssol ve he resin-~ous materia vari ous ot her

sol vent neged not coppl ete
sol vent s eh%l%@@ﬁatﬂg?ﬂ t%%t?ﬁﬂpafﬁﬁ ﬁﬁyEﬁémEaFstagPi?FFy°t§88' | f
desired twbseosvabedaalbepartwandepescentaagescarsoby walghelh. It is of

course po add ‘conventional colouring 10 matter, coating additives
POSgs) 01

or the lik conposition of this invention.. The resin conposition can
be fornul ated as aImt¢Iap§¢mr-agdke@pﬁbaakl9gu§ppadtwithonefhgxpalnt Fos

the economyofdehdlet CABsMAELE dn@NdLIREBEOAREE Biacal! 169 paeed. the paint

may be fornu at ed y_wth restn antlfoullng

pur poses, Pf ?%PER¥e%zﬂ@%¢¥%ﬂyoﬁt®$§?5?réGbPﬁeHHGtﬁﬁ éﬁt??ﬂﬁ?rng agent
Such agent24%y5 bsapts 9§ phEialic anhydride and 25 parts of

toluene, and the mixture was heated to 100 C. Next,
i 191 parts of 1, G-hexanediol and 1 part of dibutyltin

oxide (catalyst) were added, the mixture was ‘heated
'under nitrogen stream to 160 C and the polycondensation

15 reaction was continued, while removing the formed water,
for 8 hours. With the progress of the reaction, the
temperature of . the system increased; the final tempera-
ture was 180 C. Thereafter, the reaction mixture was
allowed to cool to 110°¢c and diluted with 263 parts of

20 methyl isobutyl ketone to obtain a dark-green varnish

| whose properties are given in Table 1 (the acid value
was determined by titration with 0. SN KOH/methanol,
using Methyl Red as indicator). The_solvent_was_removed
from the varnisn to obtain a solid_polYester resin,

25 whose properties are tabulated'belou (Tg-was measured by

using TMA—BO manufactured Yy Shimazu Seisakusho) . §
Example. 2 o , - '
Using the : same procedure as in Example 1, 100 "%

parts of CuHS and 41 parts of phthalic anhydride were

30 reacted at 160°C in 10 parts of xylené in the presence
of 0.2 parts of dibutyltin oxide under a nitrogen stream.
Thereafter, the reaction mixture was diluted with.50
parts of tetrahydrofuran to obtain a dark-green varnish.

Example 3 _ _ : -~
35 The procedure of Example 1 was repeated, but



customarily used for t.he intended purpose; suitable exanples are netallic
copper, copper conpeunds (e.g. 20 cupric hydroxi de, cuprous oxide, cuprous
th|ocy”haf") tributyltin conpounds (e.g. bistributyltin oxide, tributyltin
flgoride, ‘tributyltin a,,a -di bronmosuccinate), triphenyltin conpounds (e.g.
triphenyltin hydrOX|de triphenyltin fluoride, triphenyltin chloride,
tr;phenyl 2S tin a, a' dibronDsuCcinate) 1end sul fur conpounds (e.g.

t et ¥amnet hyl t hi uram di S:ﬂeé de 2| nc di met M 3@!‘{” ocarb- anate, g anese

et hyl enebi sdi t hi 3 je FBL o tRARR S ¢ g‘

ggy Sgn\éem}i on?I ccﬁ_l_mha]:@: aanhysﬂm:tﬂea,'s 16864 eaats eof rmsdpentyl ‘j)kyédil%ﬁ:c y
adde ereto. 0S on o

t he i nventi on may gt?aﬁ osen as CFéSI re?% ?d#]?&é{féilp cﬁ:?{? Aﬁ‘#orm ng

properties of the'23rﬁasnérrts ef arethisl isohutyh leeﬂane)u(amgimen@ the 35

antifouling agentgi¢hfn GPPRSALE IWrfsg he i nvention has 9its

ef fectiveness maintained as a result of the gradual hydrolysis. The
fol |l ow ng Exanplé?ﬁﬂﬂﬂh&iiaie t he i'nvention, by conparison with Conparative

Exanpl es. Unl ess ot her - Et'hd\nmdédiiﬁéi oﬁlﬂxafiﬁtﬂé DRéh P f S 88D ot € by

docant or and st 1 RS i} PHACLE SRPRSS (LAGHCop e 1 AR LS

(ab@r eV| ated as C&x‘lﬂ&drfﬂhZ@.SS pErts of dipdopylenaiglirealk, @i pErgmrts of
10 of toluene, 1 part of dibutyltin oxide and 189 parts

of methyl isobutyl ketone, to obtain a dark-green_
-varnish | |
Example S
The procedure of Example 1 was repeated, but using
_15 46 parts of zinc lactate, 148 parts of phthalic anhyride,
95 parts of.adipic acid, 36 parts of trlmethylplethane,
128 parts of 1,3-butylenediol, 25 parts of toluene, 1
part of dibutyltin oxide and 205 parts of methyl isobutyl
ketone (diluent), to obtain a clear varnish.
20 Example 6 |
f ' The procedure of Example 1 was repeated, but
using 253 parts of phthalic anhydride, 24 parts of copper
lactate, 50.4 parts of pentaerylthritol, 105.4 parts of
neopentyl glycol, 1 part of dibutyltin oxide and 370
25 parts of methyl isobutyl ketone, to obtain a dark-green
varnish. " | '
Example 7
The procedure of Example 1 was repeated, but
using 263.3 parts of hexahydrophthalic anhydride, 28
30 parts of magnesium lactate, 4, 5 parts of sodium lactate,
50.4 parts of pentaerythritol, 105.4 parts of neopentyl
glycol, 1 part of dibutyltin oxide and 200 parps"of
methyl isobutyl ketone, to obtain a clear varnish.

ry

Exagple 8
35 The procedure of Example 1 was repeated, but

usihg 253 parts of phthalic anhydrlde, 83 parts of the




At.ol uene, and the mixture was heated to 100[err]C. -Next, 191 parts of

/1,6- hexanedi ol and 1 part of dibutyltin oxide (catalyst) were added, the
pixt ure was heated under nitrogen streamto 160[err] C and the o
pol ycondensation 15 reaction was continued, while renoving the forned o’
water, for 8 hours. Wth the progress of the reaction, the tenperature of
.the system I ncreased; the final tenpera- ture was 180[err]C Thereafter ,~
the reaction m xture was al |l oned tqcool to 110[err]C and diluted with 26'§

parts of 20EghRkhuls ga4iy! f< &F@) 1HEN sG4! ose
-properties g?? ven n Tal:? ﬁt e aC| ue Was determ nedpbcé;}:et%]tratlon

with 0.5N KOf ts 9 MECReRYYL TRYEUyl Vent was
renoved f romaﬁ:'lﬁeo\fadﬁ.bﬁltyﬂ.(ti@bto’ﬁﬂﬁe’iaim laiaocpay:&:ﬁ &f mehyl 25 whose

properties are.t d_bel nmeasur.ed ng TMA- 30

manuf actureg 9“%#(&@‘? CBSi1s & u&%%ﬁ% Gséﬁrﬁ%t'he sanme procedure as
in Exant® e Exabplepdrts of CuHS and 41 parts of pht hal i ¢ anhydri de were 30
reacted at 160[err] ng;kg a‘fdﬁﬁ e,%e%:]t_ce% Ofpfk 2 parts of
di butyltin oxide unghb |tro%[en stream ereatter reac\%on m xt ure
was di | ut eduﬁ#psrsénparlta&eopft 3 ;ArhsoRf Ahe Magmesint: shlte JQen .

var ni sh. ?E&'tﬁ 3£3%he corresPHRAIIMRL A st thX W |cbthiM S Qeaat ed, but
10 using 10 ga of zinc. 12-hydroxy stearate,. 246 parts of phthalic
anhydri de, NASBarts of neopentyl gl ycol, 25_part_s of toluene, 1 part of‘

di but yl ti;m’ cbmparaltdve Exanmles l and 2
- According to the procedures of Example 1, .two

comparative varnishes were prepared by using (1) 58.1
parts of phthalic anhydride, 12.1 parts of neopentyl -
glycol, 9.6 parts of .1,6-hexanediol and 20.5 parts of
15 trimethylolethane; and (2) 54.9 parts of phthalic
anhydride and 50.1 parts of 1, 6-hexanediol._
Comparative Example 3
Into a solution of 50 parts of methyl methacry-
late and 50 parts of tributyltin methacrylate in 100
20 parts of toluene, w_as added dropwise an initiator

solution cOntaininé._O;S' parts of benzoyl peroxide at
90°C over 3 hours. The resultant varnish is not of the

' polyester type, but is a conventional hydrolysable
acrylic resin.

25 Onto a glass 'plat-e ('60' mm x 50 mm), the varnish
of each of the preceding Examples was applied to give 3
100 1 dry thickness and heated at 105°C. for' 3 hours.
The total (initial) weight was measured. Thereafter, w

the glass plate was dipped into 350 cc of an agueous
30 alkaline solution (pH 10) and maintained therein at
40°C for 18 hours. The: glass plate was taken out of
the bath, washed with water, dried and weighed again.
The hydrolysis rate was calculated as the ratio of the
loss in weight to the initial weight. The test results
35 are shown in Table 1. |



236 parts of methyl isobutyl ketone (as diluent) to 5 obtain a clear @‘}
varni sh. - Exanple 4:The procedure of Exanple 1 was repeated, but using 38 '
parts/’T- copper |actate, 245.5 parts of phthalic anhydride, 215 parts of
dlﬂyppylene gl ycol, 25 parts 10 of toluene, 1 part of dibutyltin oxide and
189 parts of nmet hyI | sobut yl ketone, to obtain a dark- green var ni sh.

fie 5 The procedure of Exanple 1 was rl?oeat ed, but using 15 46 parts of
2| ne—-l actate, 148 parts of phthalic anhyride, 95 parts of adipic acid, 36
parts of trinethBxampgleard® 128 parts of 1, 3-butylenediol, 25 parts.- of

toluene, 1 part of dibut Xiéi oeﬂéjes,ﬁ;gj g%}ﬁp{ﬁsﬁ £ ir;ptﬁyg eédlytygt 4 ketone

(diluent), to obtain aclea arni sh he procedure of Exarrple
1 was repeated, MExtRAPLSP paxts (S?f r?ﬁt]kﬁi"@(: %)Rﬁ‘q% obH Lyl 4
copper lactate, f’tspf&ﬂ ph¥haan as%% ddiidd Gind 170, 5t vt o armmw yl

gl ycol, 1 par %‘% in .o 0 Qarts of thyl jsaob

ket one, to obPai rF 31%5 g?eé’&r?)a/g?"n %?%a]rzﬁﬂ é"a aﬂ%?e’tﬁﬁde L*‘éﬁ%lrrpl e
1 was repeated, tnmnejs:exgpé}ﬁi:ﬁi:qoad:s K ()] rﬂm«.ﬂmsiromhéﬁaﬁtermﬁﬁ“ﬂje 28 30
parts of magnesi r 0 , _
pentaerythritol, % e?‘taﬁ' @ﬁquﬁyﬂé@éxﬁé ;a)éa‘fttégné-' ni

oxi de and 200 parans &f. am)ﬂs |0ﬁ)lﬂkh)4tmléh@xicﬁﬁ)meﬂm agdadyara rth%h
Exagple 8 35 dehydFME RO GRUEE N e B B fed\@Sut QR bhd Hame

1o conditions as in Example 1. After completion of the
_ reaction, the mixture was allowed to cool to 110°c;. A
: mixture of xylene/n-butanol (9/1) was added, to obtain

a varnish.
Example 11

15 Using the same apparatus as in Example 1, a
mixture of 30 parts of xyleﬁe, 20 parts of‘CuHS, 120.5
parts of adipic acid, and 0.6 parts of dibutyltin.
oxide was heated to 160°C. The dehydration was carried
out for 2 hours and the mixture was allowed to cool

20 to 120°c. Thereafter, 44 parts of diethylene glycol,
39 parts of neopehtyl glycol and 6.5 parts of trimethyl-
olethane were added and the mixture was heated to 160°c
and the dehydration was carried out for 10 hours. The
reaction temperature was maintained at 160 to 180°c.

25 After completion of the reaction, the mixture was .
allowed to cool to 100°C. Xylene was added to obtain a . .
varnish.

134



':lng 253" parts of phthallc anhydrlde 83 parts of.the 11 magnesi um sal t:
nmono( hydr oxyhexyl ) pht hal ate, 50.4. parts of pentaerythrltol 105. 4 parts
3N neopentyl glycol, 1 part of dibutyltin oxide and 345 parts, of met hyl
'isobutyl ketone., to obtain a clear varnish. 5 Exanple 9 The procedure of/
Exanpl e 8 was repeated, but using, in place of 83 parts of the magnesium
_salt, 90 parts of the corresponding zinc salt, to obtain a.clear varni she.

10 Conparative Exanples 1 and 2 AccordBng to t he procedures of Exanple 1'1
two conparative varni shes were prepared by using (1) 58.1 parts of pht hal i c

- anhydri de, 7aR31& parts of neopentyl glycol, 9.6 parts of .1,6-hexanediol and
20. 5 papts= rinethylolethane: and g’?.) 54 9-parts of phr halic
anhydri Tk pBolidear|iGar@hed , §- Aeddavgllico] . TCqOPR | attimierE) agakSlyRikft 0 a
sol uti oh of 50} petitentdfv: nef Bolids | ate and}5@vpai.t$ Of ragd bufyl tin
met hacrylate ip 108) 2G4 parts of] tol uene, as addeg dwapw e an i fpitfrator
solutiop._contalning 018 parts df benzoyl beroxidelat 90[efr] over hours.
The respltant parnish is-not off the polyepter typg, but i$ a conveniional
hydrol ypabl & agpr§247% rlesi nG 25 9.7 Onfo-® gl aps P e} (60032 x $0 M),
the varhi sh offeach off the prededi ng_Exanpl es was apflied to give 190 [erw]
dry thiftkne3s pn atled aP 105 er 8p€ for{ 3 Pours 200 0.30 :

3 | 65.4 J " 9.6 10 1400 0.28 -
4 | 9.8 E 9.9 15 | 1300 0.30
. : RN C o : : .
5 | 65.3 v 10.0 35 2900 0.25
6 50.3 T 9.6 50 3500 0.24
7 | 65.3 S 9.7 55 2300 0.20
8 | s5.4 u 9.4 65 3600 0.22 . |
o | 54.8 U 9.6 0 | 350 0.23
10 50.4 N 12 4200
11 | 59.8 P 10 2600
cl | 50.4 P 9.7 0.00
c2 | 65.3 J 9.7 0.00
c3 | 0.4 N 0.16




The total (initial) weight:was measured. Thereafter, the glass plate was E%24
di ppeg-into 350 cc of an aqueous 30 al kaline solution (pH 10) and o0
mai ntai'ned therein-at 40 C for 18 hours. The glass plate was taken out of '
t ha_bat h, {washed with water, dried and wei ghed again. The hydrolysis rate

was cal cukated as the ratio of the loss in weight to the initial weight.

*

The.test results 35 are shown in Table 1. 14 12 Exanpl e 10 Using the sane

apparatus as in Ex%ﬂés B ngxtg9r e of 30 parts of xylene, 112 parts of
CuHS, 48 parts of P ari I.I de an 0.5 r fa.8zel g C id was
heated to 100 to 110[err]§9% %t%ﬁ?fgeﬁg‘ﬁe tch%1 Eté’gﬁgp]teeﬁb'e?éat&%grﬂw
m nutes. Ther eaf t ewitlbothe peaterislsahmm \An Jrakle 2 1 373xkeus ofarnishes
Lrimethylpropane apl s GedUss rdl giindidd, O ardiilighs Atdd'e

dehydration reacti on was carried. out. ufider the Sane 1 fons as in

Exanpl e 1. After c9eFecdetmrmined,and fhovwgh 1in kabietdw ¢ ThthBIDwed to
cool to 110 C. A ngxampled] & mhbtaire B atflend/ dnd Wesbwekicsl (8yDbtwdg a.

varni sh. Exanple 11 1 ing t salre,. ap at.us_,as in Ex le 1, a
m xture of 30 part¥%%% ﬁ|%n@1‘§€{?{gﬁ£ﬁﬁ“%ﬁ%£€%g fr}b?t%e%‘fe’%o c
aci @, and 0.6 partsobidsl} bas yshown akn dchevdBalhbat ed to 160[err]C. The
dehydration was carried o %jﬂf’ _ t Xt e e Wara :L:%Eir Q. cool
20'%{0 120 C Thereafter,%#%’? o#g 30(; gl“%é%% oo £ 1

yCO
10 maleate, Cu mono (hydroxyd 2

ethyl ether) maleate and Cu
mono (hydroxydiethyl ether) succinate are:

(HO- (CH.)) 5-0¢C—cn=cn—coo-') ,Cu
(HO~CH,,CH, 0CH,,CH,,00C~CH=CH-C00-) ,Cu

(HO-CHZ_CHZOCHZCHZOOC-CHZCHZ-COO-) oCu

O]



)9 parts of neopentyl glycol and 6.5 parts of trinethyl- ol ethane were
ded and the m xture was heated to 160[err]C and the dehydrati on was
carried out. for 10 hours. The reaction tenperature was nmai'ntai ned at 160 to .
“80[err]C. 25 After conpletion of the;geaction, the mxture was O all oveds

to cool to 100 C. Xyl ene was added to Obtain a varnish. 13 Table 1 N
. Exanple Solid Gardner Aci d Val ubb_l.?ig ([err]C Nunper Hydrolysis :J
Content Viscosity of solids av. m - rate (% i
w. 1. 62.7 G 9.7 -5 1400 . 0.32 2
- 68.8 P 9.5 25 - 1200 -0.30 3. 65. 4
J 9.6 10 1400 - - . 0.28 4 69.8 N
9.9 Examgie No. 13000 32 9.3035 | b3 15 M 16 | 1090
35 . 2900 0.-25L6 30.3 i I QG 50
3500 Rav matérials used 65.J3 S : 9.7 o 5 2300
0.20 8 55.4 _ U 9.4 65 3600 0.2219
54.8 Cu 125-HO stearateo. 6f 23.1 {70 28.1 | 3B@0| 42.80[ 23428 | 30054
N 12 4200t 1T—598T P
10 InpBhoiflogtearatsy 4 | p | 9.7 | __ | ¥
0.00 2 ' J 9.7/ _ R 0.0 C3
phthalic_anhydride 46.5 | 43.6 _ 39;7_ 3.9 | 18.4 6.0} .-
. succinic anhydride - ' - | |
maleic anhydride
hexahydro phth. anhyd. _ _
adipic acid : 1. S - 18.3
azelaic acid 1 _ | _
trimethylolethane - ) 4.3
trimethylolpropane | 5.2 | 4.9 | 44 | 41| 41
ethylene glycol : ' ' _ 6.3
neopentyl glycol 25.2 | 22.4 | 18.7 16.2 128 .
diethylene glycol | - | 16.4
benzoic acid
dibutyl tin oxide 0.2 0.2 0.2 0.2 0.2 0.2
method of Example 1 1 1 1 .| 10 1 7
varnish No. | V=12 | v=13 | v-14 | v-15 | v=16 | v-17]
molecular veight 4400 | 3800 | 4200 | 4600 | 5000 | 3200
Tg - | 15C | 10C 18C | 20°C 20°C —5C
viscosity/solid % ‘ P/55.4 | S/60.5 | R/61.2 | Q/49.8 | 0/51.3 | T1/58.8
hydrolysis rate 0.08 0.11 . 0.18 0.22 0.24 0.12




14 Exanpl es 12 to 49 Using the procedure of - Exarrple 1, 8 10 or 11, wth @
t he erials showtr in Table 2, various varnishes (V-12 to 49.-)-were -
prepaf ed.{ The|r hydrol ysi s rat es 5 were deterni ned and shawn in Table 2.°

| \_these exarrpl es,.a mxture of xyl ene andlé n- but anol- (8/2), was used as a

di |l ution sol vent to adj ust the percentage solids, as shown in the Table.
‘Fagy~Exanpl es 40 to 49, Cu nono(hydroxyhexgyid 2 10 nal eate, Cu

nmorg( hydr oxydi et hyl ether) mal eate and Cu nono(hydroxydi et hyl etheg)

succjnate are: (HO (CH2) 6- OOCCH:CH-minu&QJ [err] [err] ~ Table 2

Exanpl e No. 12 14 15 16 _ -
17 Raw materi aI s used Cu 12- HO stearate 23. 1 29.1 37.2 -
42. 8 4 S0 5—Zmt3HO—steprateNg—t2=Ho—stearatgphtiac
anhydri de ‘Exanple dlos 43.l6 18 |3919 ¥ ol 2 1442 |46B
succi ni ¢ anhiydrtrde annydride nexanydrq pntn. a nyd—agipic ac{d
18. 3 azel ai G R&El'@tfrmPWI ol 4t hane -
4.3 Cu 12—HO stearate 289 | 331 | 45| 4.2] 304
* _ Zn 12—HO stearate - ' - 37.7 o

Na 12—HO stearate
phthalic anhydride
succinic anhydride 5.3 5.0 3.4 | 27.4 '_ 18.9

a?
T

maleic anhydride

bexahydro phth.anhyd. | | . 36.7

adipic acid 37.2 | 3.5 | | 13.8
azelaic acid o | |
trinethylolethane 2.1 2.0 2.5 2.2 1.9 | 22|
tfimethylolpropane

ethylene glycol

‘neopentyl glyeol = | : | 7.4
diethylene glycol %.5 | 24.4 | 31.6 | 2.2 22.0 | 20.0
~ benzoic acid | |
dibutyl tin oxide | 0.2 0.2 | 0.2 0.2 | o0.2 0.2
i method of Example 10 10 1 1 1 10
& varnish No. | v-18 v-19 | v=20| v-21 | v-22 | v-23
‘molecular veight 2800 | 4400 | 4200 | 4200 | 4100 | - 3800
11 | wc| 1c| ¢ | ®¥c | wc | 1wC
| viscosity/solid % | $/59.2 | R/54.8 | L/51.3 | N/50.5 | N/51.0 | W/49.3

| hydrolysis rate - 0.14 0.18 0.18 0.25 | 0.20 0.18




N\t Ii et hyl ol propane _ 5.2 4.9 4.4 - - 4.1 4.1
bt hyl ene gl ycol g . '
,6\3 neopentyl glycol 25. 2 22.4 . 18.7. = .16.2 o

'12. 9 di et hyl ene gl ycol 17 . A
16. 4 benzoic acid dibutyl tin oxide 0.2 0.2 0.2 o
0.2 0.2 0.2 nmethod of Exgpphe 1 1 g
1 10 1 varni sh No. V-12 V-13 V- 14

V- 1S V-16 V-17 nol ecul ontdiedit - 4400 -3800

- 4200 4600 5000 3200 Tg . 15[err]C
|l err]C 18[err]C 20[err]C 20[err]C - Slerr]C
Vi scosi ty+sotto—— PH55—d— 605 RFHT—0— 498101513
T/ 58. 8 deﬂ#ﬂh-s rate 24 |0.@8 %11 7 0.l18 8 | 0282
0.24 . T6 .1apffe 2 (contnued)| EXanpl € .NO. T
19 Ra"z'@teﬂals “5ed21 - 29 1 23 Rawj materi dl s .used,hCu 12-Ho
st ear atle 33.1 . 34.5 45. 1 9. 4 Znigel2-iHO
St oar atlg Cu 12-H0 stediate | e a  a ar >
Na 12- HOs5t &e%@;ﬂ ijlc aghydrid dci ni ¢ aphydri d€g . 5.3
5.0 ﬁ %alﬁ _,3&.'1 1 _%0:501 18 9 mbleicc anhydridejhexahydro
pht h. anhyg. 12—HO stearate ' : 36..7adi pi ¢ |aci.¢
37.2 B . ~1-348—azel-ail-c—actd .-
tri met hy lphtielimeshydride 220..4 1824 0 2.5 2.2 1.19
2.2 trijpreth are—etiryterre—gty - ) . -

ARRARALN el AR i 2.2 .. /1| 346
naleic anhydride . | 5o '
hexahydro phth.anhyd. | | |

Cadipicacid | 19.9 | 18.0 - 12.4

. azelaic acid : - 3.9 )
trimethylolethane | 2.1 | 1.8 2.5 | 2.0
trimethylolpropane
ethylene glycol | s | .

- neopentyl glycol 28.1 N 12.0 - o
diethylene glycol 2.5 | 167 | 13.5 | 38.2 | 33.0
benzoic acid NEEER
dibutyl tin oxide |- 0.2 | 0.2 | 0.2 | 0.2 0.2 | 0.2
method of Example 10 | 1 | un | o1 1
varnish No. . v—24 | v-25 | v—26 | v—27\ v-28 | v-29°

molecular weight 3200 1300 | 5000 2800 | 1300° | 1600

Tg B R 3 of 5C 25°C 12°C 0C 5C
viscosity/solid % L/52.3 | L/60.8 | R/49.2 | N/61.1 | G/60.4 | L/61.5
hydrolysis rate | 016 | 028 | 0.18 | 010 | 020 | 0.31




neopentyl gl ycol .
7.4 diethytene glycoel 26.5 24. 4 31. 6 25. 2
22.0 f\ 200ben20|c acid dibutyl tin oxide: " 0.2. 0.2 .
0.'{_,‘ ’ 0.2 0.2 0.2 nmet hod of Exarrpl e . 10 . 10
1 1 - 10 varni sh M. V-18 V-19
V- 20Fx V-21 V- 22 *V-23 nol eci.%rz wei ght 2800
4408~ 4200 4200 4100 0" Tg
10[err] C 150C 15[err] C %5{\@_5 gdg 20[err] C -
Q[ err] C viscosity/solid % S/ 59. R/'54.8 L/51.3 N 50. 5
N.51.0 M493 hydronS|s rate 0.14 0.18 0.18 -
0.25 0. 648 H—Fabte—3—{eontpuet—renpe—iNe- -
24 25 Example Nas 27 30 2831 3229 |Ravddmat pr i #Ms (sed Cu
12- HO st ear ate - 7T 8T 23T
32:4 7Zn 12- erngaiieataals used  130.1 30.0 Na 12-HQ® stearate phthdlic
anhydri de 18 4 sygcjnijc anhydfi '
26. 2 Cu 15—“@8“:‘13“ G%fira}llei c anhyd ig&g"l 3.6 | 3.2
5.0s hexahydrq phth. |p|c acid 19.9 {18.0
12. 4 azelaic a@ E}? %%meg - 2.4 - 1.9
trinet hyl ol etthggqa—ng stearat@ 1 1.19 - 12.5.7 2.0
tri ®et hyl ol prlopane—ethylene gly cal ; 8.1
neopentyl gl jcphthalic anhydride 28.11 47.0 4.0 12. 0 (i e4ohgl gne
gl ycol 25 1-6~4- 35 382 33- '
o succinic anhydride 27.3 [ 31.7
maleic anhydride .
| hexahydro phth.anhyd. |
adipic acid 9.3
azelaic acid
| trimethylolethane
~ trimethylolpropane
ethylene. glycol
neopentyl glycol 24.6
diethylene glycol 32.0 | 326 | 30.9 | 28.7
benzoic acid
dibutyl tin oxide 0.2 0.2 0.2 0.2 0.2
& . -
| method of Example 10 1 1 1 1
& varnish No. - V=30 | v-3t | v-32 | v—33 | v-34
molecular weight -~ 1100 1100 880 1200 1600
T8 —~5C 5C | =5C 8°C 5°C
viscosity/solid % 6/60.1 | J/58.4 | ¢/61.2 | W/60.2 | J/59.3
| hydrolysis rate 0.32 0.21 | 0.28 | 0.30 | 0.28




Fa

s benzdi c acid 3.6 dibutyl tin oxide 0.2
-. 2 0.2 0.2 0.2 0.2 net hod of Exarrpl e 10
10 1 1 1 varnish No. - V-24
V-25~ "V -26 V- 27 V- 28 V- 29 ecul ar wei ght 320Q/
-130Q 5000 2800 1300 1600 Tg _
~5lerr]C 5[err]C 25[err]C Tabler 2] C Olerr]C «3"
5[err]C viscosity/solid % L/52.3 L/ 60. 8 R/ 49. 2 N 61.1 :
G 60.4: L/61.5 hydrolysis rate (eon 0.28 0.18 0. 10
0. 29 0.31 18 Table 2 (continued) Exanple No. 30
31 32 33 34 Raw materials used Cu 12- HO stearate
31.4 _ : .4 39. 6 35 Ni 1237HO at d _
20. 4 Na 12-HO St%ﬁ?&?é@ » % 5 7th1 alilc g%hv ride
47. a 44.0 .12 succi pi ¢ anhydri de 21. 3
31.7 mal ei c anh Rgr |m3t exahsegr ght h. anhyd. adigic acid 9.3
azel aic acid trlmmmuﬁ;,@mn r| met hyl ¢l pr oparle. et hyl gne. gl yjcol :
neopent yl glycﬂl ' _ o 24.E
diethyl ene gl ydol maleate 32.0 "32.6 30.19 8.7 berfzoic atid
di butyl tin oxifde —062 01— —p2 62—
Cu. mono(hydroxydlethyl
o
ether) maleate __
Cu. mono(hydro:wdlethyl *
éther) succinate _
Cu ricinoleate 3.3 | 3.2 | 188 | 41
Zn ricinoleate 20.3
adipic acid - 9.3
phthalic anhydride my || 9.2
succinic snhydride 7.4 | 3.7 | 4.2 | o
trinethylol ethane 25 | 4.7
trmetlwlol propane 5.7
neopentyl glyool . - _ 1 15.3 15.7
diethylene glycol 32.6 32.0 31.6 11.0 4.3
dibutyl tin oxide 0.2 0.2 0.2 0.2 0.2
method of Erasple 1 10 O S N :
varnish No. ] v-3 V=36 | V=37 | v-38 | V._-'-_3.9‘ -
molecular veight 1100 | 1200 | 4400 | 4200 | 2800
Tg - 2C | ~-TC 8C 5C 0C
viscosity/solid % : H/61.3 F/58.6 | K/50.2 | L/49.8 | 0/56.3
hydrolysis rate 0.17 | 028 | 015 | o0.14 | 0.28



net hod of Exanpl e .10 o1 1 1 1 var ni sh

No. ~V-30 V- 31 V- 32 V- 33 V- 34 nol ecul ar
wei ght - 1100 © 1100 880 1200 1600 Tg

-5Repr]C 5[err]C 8[err C 5[err]C viscosity/solid
% _  G-60. 1 J/58.4 C 61 2 H6@02 J/59.3 hydrolysis rate

0. 32~ . 0.21 0.28 0.30 TibIQQ 19 Table 2 (continued)
Exaﬁﬂl e No. 35 36 . 38 39 Raw

materi als used Cu.. mono (hydroxyhexyl) mtéﬁ‘!@)Cu nono( hydr oxydi et hyl
ether) mal eate Cu. rmno( hydr oxydi et hyl ether) succinate Cu ricinol eate

31.3 . 34.2 4%.1 Zn ricinoleate - . 20.3 adipic acid
9.3 phthalic de 47.1 : ; _ 0.2,
succi nit anh %&mj ' 2‘9 : 41 742 443 435 Q 45
trimethyl ol 4tRh@n@terials used . p.5 4.7
trimethylol gropane 5.7 neopentyl gl ycol
15. 3 15.| Tuciond OydrorshegyNC dl 32.6 32. 0 3.6 11. 0
4.3 di butyl tji n oxide ﬁ 2 0.2 0.2 0.2 0. 2
met kod of Exa rrplral'eat.e a 24.30 | 2.2 {1 1 1 vjarni sh
No. : 3T V38T V=S8 '
Cu.nonoé:ydro:wdlethyl
) ether) naleate 30.3 | 3.8
Cu. wono (hydroxydiethyl |
1 ether) succinate . ' 2.0 21.1
Cu ricinoleate
Zn ricinoleate
.| adipic acid
phthalic anhydride 43.7
succinic anhydride | 3.8 0330 | 34.8 | 36.5 40.3
trimethylol ethane | 2.6 29 6.1
trimethylol propane 2.5 3.2
neopentyl glycol 5.4 | 19.2 | 224 | 2.9 1.7 | 16.7]
diethylene glycol 14.1 19.6 11.7 | 10.5 12.9 | 15.8
dibutyl tin oxide 0.2 0.2 0.2 0.2 | |
- method of Example 8 8 8 8 8 8
. | varnish No. y—40| V—41 | v—42| v-43 | V—44! V-45
molecular weight 3200 | 3400 | 3700 920 | 3800 | 5200
e s5c| 7T | 5C | -10C | 10C | 12¢C
viscosity/solid % | W54.3 | L/55.8 | L/54.2 | L/60.3 | N/56.3 | .R/50.3
hydrolysis rate 0.25 0.22 0.14 0.24 0.10 0.07




-Iecular'meight

: ,
‘EEgrerr]C

Viscosity/solid %
hydrolysis rate

Tabl e 2
44
24. 3
30.3
23.0
43. 7 sucf
40.3 tri
6.1 tri
19.2
19.6
0.2

8

V- 44
3800

-ICIerr]i

1100 1200
-7[err]C 8lerr]C 5

H 61. 3 F/ 58. 6

0.17 0.289;1

(conti nued) Exanpl e No.

2
45 Raw materials used Cu. nono (hydroxyhexyl) nal eate

Table

4400
[err]C
K/ 50. 2
0. 15
40

4200 2800 Tg
O[err]C
L/49.8° 0Q/.56.3 ‘
0.14 0.28 20\~
41 42 43
4:'

21.2 Cu. nono (hydroxydi efcoatlimgdher) nul eate

30.8 Cu. nono (hydroxydi et hyl

et her) ‘succi nate

21.1 Cu ricinoleate Zn ricinol eate adipic acid

pht hal i ¢ anhydri de

\ /A

CT T antyar T oeT —36T8 _ 134. 8 36.5
rExampleoNo.ct hane 46 47 48 | Mg 2.9
,E;%10| rop%gg 25 1 3. ¢ neopernryr—grygol 15. 4
153 24, T 16. ¥ di et hyll ene gl ycol 14. 1
1 12.9 15. 8{di butyl} tin oxf{de 0.2
%wdt%%hgw%t hod of HExanpl e 8 _ 8 8
naleate 8 ~varnish No. V- 40 V-41 V-42  V-43
- ht 3200} . 3400 _____B700 920 ¥
CoAiho (hgdroxydiethyl blerr]C "7[¢rr]C 5[err]C
C  |O[err]C 12[erfr] C : _
~ ether) maleate - - 8.4 *
Cu. mono (hydroxydiethyl _
ether) succinate 18.3 24.5 16.8 . 21.5__
Cu ricinoleate 1.5
‘Zn ricinoleate
adipic acid
phthalic anhydride 13.3
succinic anhydride 1.0 | 276 | 3716 | 34.3
trimethylol ethane | 2.7
trinetivlol propene _ .
‘neopentyl glycol 16:1 | 126 14.7 | 33.9
diethylene glycol 24.6 | 22.0 22.5
dibutyl tin oxide |
wethod of Exanple 8 8 | 8 8 .
varnish No. ' V-46 | V—47| V48 | V-49
mlecular veight 1000 | 980 | 1200 | 3600 ”
Te —5C | —10°C oc | 5T
viscosity/solid % w612 | W58.3 | 1/60.3 | $/60.4
hydrolysis rate 0.12 0.19 0.20 0.17




viscosity/solid %  .M54.3 L/55.8 L/54.2 1/60.3 NG56.3 R 50 3 N
hydrel ysis rate : - 0.25 0. 22 0.14 0.24 0.10
0.07 . 21.Table 2 (continued) Exanple No. 46 47 -

48 \ 49 Raw naterials used Cu. nono (hydroxyhexl) nal eate
Cu. nono( hdr oxydi et hyl ether) nul eate 8.4
Cu.teno( hydr oxydi et hyl ether) succinate 22 13 3 . 24.5 16.8

21. 6 O|J rici ngl eaExamples 50 to 54 and Comparative Examples745andn5
ricinoleate adipic acird p | n [ Cgl
i o ® 2 B C R T PRRHY endlBL giﬁ%s 53niehen . oRrEed, 1 Exdhbles
2.7 trimethylol plogend,nengdedojloyingothe prescréptions gives in thes 7
33.9 diethyl ene gkﬁﬁﬁbwing Ta%ie63, antzgogligg pggnésd%bEBYB_EEnﬁgé'de

met hod of Exanple 8 varni s
V- 46 V-47 3 yPEgsent inventiop,wexg Rrerargfs For compagison, aggp |
1200 3600 Tgcommercialised, insolubil|fatkOx-typdOhfitik6uling Of[err]C
ngér]c VIScogfag%%ghkqd%%gpara@é%%b%xamp g?ﬁg an&lgg'gnti%%ggiﬁghﬁgigLyS'S
. _ based on Comparative Example 3 (Comparative Example 5)
' were prepared, as shown in the same Table. Onto a
¥ : 10 sand-blasted steel plate previously coated with an

anti-corrosive paint, the respective paint was applied
twice, by brushing, to give a coating of 100 u dry
thickness each time. The following tests were carried
out with these plates.
15 Antifouling test and result
_ The test plates were immersed in sea water for
a defined period of time and antifouling effects were
determined. This test was conducted at Aioi Bay,
- Hyogo Prefecture, Japan. The results in Table 4 show
20 the percentage of adherent marine organisms.
Erosive dissolution test and result
~ Test plate having a defined thickness of coating
was attached to Discrotor, immersed in sea water (18 to
23°c) and rotated at a constant speed-(peripheral-speed_
25 65 km/hr) for 60 days and nights. Use-up rate of the
, coating was determined microscopically, from the ratio
T of the decrease in film thickness to the initial £ilm
: | thickness. The results are shown in Table 5.




t jr_Exaanes SO to 54 and Conparative Exanples 4 and 5 Using the resinous
arni shes obtained in Exanples 1 to 5, and following the prescriptions
given in the followi ng Table 3, antifouling paints 1 to 5 of the 5 present
invention were prepared. For comparison, a comercialised, insoluble [

matri x-type antifouling paint (Conparative Exanple 4) and an antifouling
pai nt based on Conparative Exanple 3 (Conparative Exanple 5) were preparﬁ?f
as shown in the sane Table. Onto a 10 sand-bl asted steel plate previous
coated with an anti-corrosive paint, the respective paint was applied .
tw ce, by brushing, to gi ve a coatisng2®f 100 [err] dry thickness each
time. The following tests were carried out with these plates. 15
Antifouling test and result The test plates were inmersed in sea water for
a defined period of tine and antlfouw ffects were determ ned. This test
was conducted at Aioi Bay, -.Hyogo Pr ure, Japan. The results in Table
4 show 20 the percentage of adherent mar.i ne organi sns. Erosive dissolution
test and result Test plate having a defined thickness of coating was
attached to bDi scrotor |nnersed in sea wat er (18 to- 23[err]C) and rotated

i;eaugophte of the coatlng WRS detérmnihhmmxroscoplcalIy fmnﬁhﬁhdkmanzj
of the dgcrease in filmthickmess—tp—tire .HTtlar—+T+ﬂFIHILnucoo. ire—1 <
results fare shown in Table S} 50 51 52 53 54 4 5 - '
resinous varnish Y—1" &5 o ' |
| V-2 NN
V-3 60
V-4 45
V-5 | 40
| compara. varnish 3 R _ 50
W rosin | 7
vinyl chloride resin VVHH 7
dioctyl phthalate | | 2 .
cuprous oxide 35 40 o | 4 3 3%
triphenyl tin hydroxide -5 5 | 5
‘triphenyl tin chloride | 5| -
tributyl tin fluoride | 0 | | 3 .
colecthar | 5| 5| | 5| 5| 10 | 5
zinc vhite 2 | v
methyl isobutyl ketone 5 5 5 5 5 | 15
xylene 5 10 10 | 10 | 16 10
total 100 100 100 | 100 100 100 100




23 Table 3 Exanpl e . . Conpara. Exam 50 51
53. . 54 4~ 5 resinous varnish V-1 45 V-2
40 V-3. ;o ) : 60 V-4
V-5, c 40 conpara. varnish 3
50 WA rosin _ 7
viyl, ehloride resin VYHH . 7
di o¥tyl phthal ate 24 o 2
cuprous oxide - 35 40 30 40 35
35 triphenyl tin hydroxide 5 5 5
triphenyl tin chloride - Table 4 : 5 tributyl tin,
fluoride : 10 3 col cot har
5 - 5 [ . 0 B .zinc white
20 methyl i solfisoiiseliabote | 3 3 6 |59 | 512 518 54 | %
Xyl ene - 4 10 10— 10 5
10 total : Example 50 1@®0 - aoo 0 10¢ 00 010d 010p O
100 24 Tablfe—A—tmmersedymontis =3 o) ) 32—
18 & - 24 | Example Banple %0 0o 0 o O 00 - 00| O
0 O lExamlesz | o | o 0 0 0 0 0
. Example 53 0 0 0 0 0 0 0
Example 54 o | o 0 0 0 0 0
5 Comp. Exam. 4 0 0 0 5 80 .| 100 | 100
‘ Comp. Exam. 5 0 0 0 0 5 - 20 60
Table 5
initial film thickness |film thickness after test | Use—up rate
Exam. 50 210 o : 145 o 0.31
Exam. 51 220 135 0.39
Exam. 52 200 155 - 0.22
. Exam. 53 180 145 0.4
| Exan. 54 200 160 020
¥ Conp.Ex. 4 200 | 200 0.0
' Coup.Ex. g 190 150 | - 0.21




.(j}tx anpl e 51 0 0 0 o . s 0 0

Q. Exanpl e 52 0 0 0 0 0 0
ﬂ)BmmﬂeSS 0 0 0 0 0 0 -
0 Exanple 5 4 0 0 0 0 0 0\
0 Conp. Exam 4 0 0 0 5 80 100
100 Conp. Exam 5 0 0 25 0 0

60 Table 5 initial fi t hi Pess. filmthickness after test LBe up raﬁ!f
Exam 50 EEEEE&EEZ&ELEBLié— . "145[err] 0.3
Exam 5i P8fing the resinous varnishesl®610 to V-49 0-39
Eﬁggl gg obtainedigg Examples 10 to 49, and f%igowing the 8:%2
Exam 54 prescrip2dons given in Table 6, antifeuling paints were 0.20
Conp. Ex. s preparedzooThe antifouling tests and?8%osive dissolution 0-0

Conp. Ex. 5 190 150 0.21
25 Exanpl es #8st$ pged inExpmelesssloke 54 WesResepeated withotheeei ned i n
Exanpl es 10 paitts,aaddl eebalt8garBeshoRiCihptrable §i.velni 8hédakheis,

antifouling | LS re.5 cprepared. .. The i sts and erosive &
di ssol ution &%@génﬁgg'sFﬁ Eggngge g%GhFo gggﬁgﬁga 8ﬁ§§?gﬁmﬁAVﬁthese
pai nts, and ckservedaforsBzamplesTabl,c63. ahd Bfe (&ht surfacei ageapsts for 36
mont hs, - ajg a%'@.ads%giﬂ S"B4"8h 98545 edetar BioRBheRs0l1085appEr97 (5% ~
surface area) 10 an e nR 64 ang 56 f §)a§l éﬁﬁs ﬁg a%géxafter 36
nont hs) onl y 36 monkhsd enLYBMC stands for zinc dInEthy|dIthIO- car bamat e,
TMT for tetranethylthhumaﬁndlsulzndc,s&@hﬁs for zinc dimethyldithio-

carbamate, ™T for tetramethylthiuram disulfide, MANEB

for manganese ethylenebisdithiocarbamate, and ZINEB

15 for zinc ethylenebisdithiocarbamate.



f or manganese et hyl enebi sdi-t hi ocarbamate, and ZINEB 15 for zinc ' ’

et hyl €nebi sdi t hi ocarbamat e. 26 Table 6 Exanple 55 56 57
58 - B9 , 60 " 61 resinous varnish V-10 40 v-11
35 W12 o 40 40 V-13
35 . 40 V-14 .
35\\9prous t hi ocyanat e - 20 cuprous oxide
) 10 35 B 35 26 40 ZDMC TMI' MANEB
5 Z| NEB 8 5
5 triphenyl tin hydroxide Igble 6 5 10
S triphernl tin chloride tributyl tin fluoride '
5- 10 col cot har - 5 5 5
5 zinc white ' 20 215
25 10 xyl ene : 10 12 15
15 15 15 white spirft - 10
t ot al 100 Q0 100 g'nﬁn'mle 100 1
100 - 27 : : 55 _ 56 57 58 | 59 60 61
| resinous varnish V—10 0 .
v v-11 35
V—-12 ' 40 40
v—-13 | 35 0 |
_ V—-14 ' 35
cuprous thiocyanate . ' 2 g -
cuprous oxide 5 10 35 _ 35 40
ZDMC
TNT
MANEB -5
ZINEB . 8 5 5
triphenyl tin hydroxide 10 5 10 5
triphenyl tin chloride
tributyl tin fluoride 5 10
- colcothar 5 5 5 5
. ‘zinc vhite 20 20 15 25 10
N xylene 10 12 15 15 15 15
vhite spirit | 10
total | | 100 | 100 100 | 100 | 100 100 100




_€§23b1e’6 (continued) Exanpl e

64

62 63 65 66 67
%8 V-15 40 V- 16 40 V-17 . 35
V- 18 35 V-19 ) , -
40 K20 40 40 cuprous s
t hi ocyanat e 15 15 cuprous
oxi de 35 35 35 20
ZDMC TMI 10 MANEB 5 ZINEB ™
10 10 10 trigdhenyl tin hydroxide
5 10 10 5 trg | tin chloride
5 5 ?@ﬁ%gyyl tin fluoride
5 ' 5 col cot har
5 5 zinc white 10 15 20
15 20 xyl ene : (continued) O 10 20 15
10 S5 whrte—sprrrt— :
10 total - 300 100 Bxagple 100 100 100
100 38 Table 6 (continued) EXampte_09T 70 g T2 —13
V=15, | 40 | i
- b
V—16 | 40
=i R |
v—-18 - 35
v-18 | 'y
V-2 1= 1w #
cuprous thiocyanate = 15 15
cuprous oxide 35 35 35 20
ZDMC
| o 10
MANEB 5
ZINEB 10 10 10
triphenyl tin hydroxide 5 10 10 5
triphenyl tin chloride | 5 | 5
tributyl ‘tin fluoride 5 5 *
colcothar | S '5 | N
zinc vhite 16 | 15 | 2 | | 15 2
xylene 10 10 20 | 15 10 15
vhite spirit 0]
total 100 100 100 | 100 100 100 100




resi nous varni sh V- 20.V-21 40 45 V- 22 /;"
60 V-23 40 V-24 @ y
40 V-25 ~ 50 V-26
4 cuprous thi ocyanate 10 cuprous oxide 35
35 . 50 35 35 ZDMC TMT MANEBg . 5
ZI:NEB- 10 |
5 phenyl tin hydroxide Table 6 5 . 5 triphenyl .t
‘chloride 5 tributyl tin fluoride
10 5 col cot har 5 .o
5 5 5 zinc white . 25 20 xyl ene
15 10 5 10 5 (congimued) 15 white spirit total
100 100 TOO TO0 100 TOO _IUY 29 r1apre o
(conti nued) Exarrpl e 76 77 78 79 Eggple g 82 V-2]
50 V-28 40 40 V-7 : .
35 40 69 70 71 72 73 74 75
- . ' resinous varnish v—20 |
v—-21 0 | 45
F v-—-22 60
-2 40
V-2 40
Vv—-25 50
V-2 40
| cuprous thiocyanate 10 _ -
cuprous oxide 35 35 50 35 35
1 ZDMC
THT
MANEB 5 |
ZINEB 10 ’ 5;
triphenyl tin hydroxide 5 5
triphenyl tin chloride 5
~ tr1buty1 tin fluoride 10 5
colcothar 5 5 5 5
; zinc vhite s | 2
't xylene 15 10 5 10 5 10 15
vhite spirit
total 100 100 100 | 100 100 100 | 100




£:30 I , . ' . 35 50 cuprous
hi'ocyanat e 20 cuprous oxide

35 10 ZzDMC . .
15 7 5 T™MI o
15 MANEB 5 5
5.ZI NEB . ' 5 5 {:j
8 5 triphenyl tin hydroxide 5 5 5 5. <
5 10 5 triphenyl tin chloride
5 tributyl tin fluoride ' 10 29 5 5 5
10 col cot har
5 zinc white 10 Teble b 20 15 15
20 10 xyl ene 15 10 15 10
10 12 15 white spi.rit total 100 100 .
100 100 100 . 100 ' ]ﬁ&mtumeﬂ Table 6 (continued) Exanple 83
84 ) 86— 8T —~88 —89—v=3S%- 4532
45 v-33 45 V- 34 Example | | 45
v- 35 : _ ] 35 Ya3 ' ¢
35 V- 37 76 |77 | 781 7] 80 ] 81 4%k ous
thi ocyanpt e cuprous oxXidg 2 ' : 25
40 - 35 ¥ Rl IS 9 - -
V—-28 40 40
Vv-29 | 35 40
Cv=30 | - - | 3 50
cuprous thiocyanate | _ 20 |
cuprous oxide ' _ 35 ] o ' 10
 ZDMC | B | 15 5 |
T | - 15
MANEB 5 | 9 ' 5
triphenyl tin hydroxide 5 5 | 5 | 5 5/ 10 | 5
triphenyl tin chloride - 9 _
| tributyl tin fluoride 10 5 | 5| 5 10
colcothar - 5 | 5 | .
zinc vhite 0 | 5 | 5| 15| 2 | 10
xylene 15 | w0 | 15 | 10 10] 12 15|
vhite spirit ' | _ | _ o
total | 100 100 100 | 100 | 100 100 100




ZDNC . .10 10 T™MT " @*\
5 5 10 MANEB o
5 ZINEB . R 10
t ryphenyl tin hydroxide 5 5 triphenyl tin chloride
5 tributyl tin fluoride 10 5 10 - 5 col cot har
5:zinc white 15 139 15 15 10 20
xyNefhe 10 10 100 . 10 15 . 20
15 white spirit total T 6 100 100 100
100 100 100 31 Table 6 (continued) Exanple 90 91 92
93 94 95 V- 38 35 V-39 40 V- 40
40 V-41 40 V-42 _ 40 V- 43
35 cuprous thi ocyanate (contued) . 20
cuprous oxid TP TO ZDMVC
5 TMI 10 1@xample :
10 MANEB 7T ,
8 0 83 | 84, | 85 | 86 | 87| &8 |89 |
e v-31 45 ]
. v-32. | s
V—-33 45
V-3 45
V-3 3H
V—36 * 35
v—-37 40
cuprous thiocyanate
cuprous oxide 25 25 40 35
ZDMC 10 10
™T 5 5 10
MANEB 1 5
ZINEB 10
triphenyl tin hydroxide 5 5
triphenyl tin chloride 5
° tributyl tin fluoride 10 5| 10] 5 |
& colcothar ' 5
zinc vhite 15 15| 15| 15 | 16 | 2
xylene 106 [ 10 10| 10 | 15| 2 | 15
vhite spirit
total 100 100 | 100 | 100 | 100 | 100 | 100




.5Lphény|
t¥n chl ori

Ein hydr oxi de 10 5 : 5 triphenyl
y de 5 5 - 5 tributyl
‘tin fluoride 5 "5 col cot har -
5 5 zinc white 10 o/
20 - 20 25 20 xyl ene 22 .
10 15 10 15 20 white spirit total T,
100 100 100 100 100 100 32 Table 6 (continued?
Exanpl e 96 97 98 99 ano 101 V-44 40 V-45
50 V-46 30 V.47 ' 30
V- 48 Table 6 30 v.49
30 cuprous thiocyanate . écontinﬁgdo;uprous oxi de
10 40 40 4 . . 40_zZDMC.
10 TMT —_— 5 MANEB ZI NEB .
5 triphenyl tin hydroxide Example 5 5 L 5
triphenyl {tin chloride tributy—tinfluoride - col cot har
5 -1 90 91 | 92 93 94 95
i = !,_
vV—-38 35 _
V-39 40 -
V—-40 40
y—-41 40
V—42. 0
V=43 35
cuprous thiocyanate | 15 20
cuprous oxide 10 | 10
ZDMC 5
™D 10 10 10
MANEB | 5
ZINEB . 8 10 10
triphenyl tin hydroxide 10 5 | 5 5
triphenyl tin chloride 5 5 S
tributyl tin fluoride 5 S :
colcothar 5 | 5
2inc vhite 10 | 2 | 2 | 5 2 ¥
xylene 211w | 15| 10| 15 | o
vhite spirit
total 100 100 | 100 100 100 100}




zinc white . . 25 xyl ene 15 2

ecfoololololofolole!

25 ~. 25 25 - 25 white spirit total 100
100 ¥+ ,100 2100 ' 100 100 33 Table 7 initial filmthickneSs
filun thickness after test Use-up rate Exanple 55 220 [err]
165 _[err]’ 0.25 Exanple 56 : 200
170 - 0. 15 Exanple 57 210
190 0.10 Exanple 58 32 210
180 0.13 Exanple 59 180
145 0.19 Exanplé 60 Teble 6 g9
140 0.22 Exanple 61 - ' . 210
165 0.21 Exanple 62 200
160 0.20 Exanple 63 (continued) 210
155 ~B—2—bBarpteT-64 ravion
170 C il 0.15 Exanple| 65 . Exarpde
155 : 0. 18 Exanpl e [68 210
180 0.14 Exanple| 676 | 97 98 19099 1100 101
.21 Exanple %8 = 220 ' 165
.25 Exanpl e 69 v %%b L 1k0
.23 Exanple 1 0 ' 160
) Exaggle 71 V-%%ﬁ %0 185
.20 Exanple %2 V2UB 30 18%
.12 Exanple . §3 - _ +36—+ 155
.14 Exanple {74 v-4ilo 30 145
.31 Exanple [75 10 70
.15 Exanple. {76 V1% 170 30
11 v—49 30
w@mmhmmﬁ 10
cuprous oxide 10 | 0 | 40 0 | 4
7DHC o 10
™D 5
MANEB
ZINEB 1 1 s |
triphenyl tin hydroxide 5 5 5 5
. triphenyl tin chloride
tributyl tin fluoride 5
B colcothar 5
T zinc white . _ 25
| xylene 15 | 20 B 5 | 5 %
vhite spirit |
total _' 100 100 | 100 100 100 100




iExanple 77 190 | . 120
o) 37 Exanple 78 200 =130
.35 34 Table 7 (contlnued) initial filmthickness filmthickness after:

test “Use-up rate Exanple 7 9 ' 210 [err] 125 \
[err] 0.40 Exanpl e 80 220
145 0. 34 Exanpl e 81 190 -g:;
110 0. 42 Exanpl e. 82 220
140 0.36 Exanpl e 8333 200
165 0. 18 Exanple 8 4 : 210
145 0.31 Exanpl e Bable 7 230
145 | 0. 37 Exanpl e 86 190 :
125 _ . 0.34 Exanple 87 180 .
155 ' L o
135 hibial AP e%%“ fila thickness Bfter test | Use w rate
190 - s |0.14 Ex 1
180 |[Example 55 |0 14 I:JEE\ 01_. 1625_98 0.25
155 Example 56 |0.23 Exzoopl e 92 ' 1700 0.15 ¢
155 S—23—Exanpte—93— - +96
150 Example 57 |0.21 Ex&®l e 94 19810 0.10 <
185 ' 012 p'r'e—gs , 80
135 Example 58 (0. 25 Exgﬁple-% @8 0.13
165 . 0. 08 Exagpl € 97 |
175 0.13 Exgapl € 99 - o T | a
165 Example 60 | o Eyggrgl e 100 - 10 oz
160 Example 61 |0.20 Exarple 101 - 16510 0.1
180 014 —t _
Example 62 200 160 0.20
" IBxample 63 | ] 155 | 0.2
Example 64 | 200 - 170 0.15
Example 65 190 . 155 0.18
Example 66 a0 | B | o
Example 67 190 150 0.21
Exawple 68 | 220 165 0%
Example 69 220 | 170 0.23
Example 70 200 | | 160 . 0.20
Example 71 230 185 6.20 |
Example 72 | 210 185 . 0.12 .
Example 73 180 155 0.14
Example 74 210 145 | 0.31
Example 75 200 | 170 - 0.15
Example. 76 190 170 0.11
Example 77 - 190 120 0.37
Example 78 200 130 0.35




whi ch conprises reacting a polycarboxylic acid with a hydroxycarboxylic
acid.salt of the formila (HOR COO)[err] 5 wherein Ris an organic

| {(nki'ng./ ‘gtoup and Mis a netal of valensy g, g being from1 to 4, of any of
. the Periodic Table Goupsla, Ib, Ila, Ilb, IVb, Vila and VI1l, and, if ¢ i's
1, hith a pol yhydric al cohol . 2. T#bhe otess according ‘to cI aiml,
V\hg/eln Ris 10 Cerr] 38 al kyl ene. gnt ue &,process according to claim 2,
wherein R has the formula [err] vvhes P *—'ﬁ and R2 are independently
selected from 15 hydroden. Clerr] alkyl and Clerr] alkenyl

35 CLAIMS 1. ' A process for preparing a hydrol ysabl e pol yester resin, _

e
e om0 Fe 1o o Tkl popucgent d A Wicsrsfr i o g k]
~n are each flgpamp-fe tyy 10 20 5. 20z A process accordlzsgnto cl a| m 1, 0aA@rei n .
the hydroxyc ' ettt tr-acy—+c;
12- hydroxystmﬁ) coI I C aZZOd 6. A procesb‘{accordl nglto Q-#m 1,
wherein R i s{-E238—atkemptene—25-7- A PTOCESS acgorarng toj cl ald"n‘]g,
wherein R ha aﬂwéefajrrrula [err]190 _ 110
v  [Examle 52 " | 140 0.36
¢ |Framle 83 200 165 0.8
[Example 84 210 o 5 | 0.31
Example 85 230 145 0.37
Example 86 - 190 125 0.34
Example 87 180 155 ' 0.14
Example 88 - 180 135 - 0.25
Example 89 220 % | o1
Example 90 210 | 180 0.14
Example 91 200 . 185 - 0.23
Example 92 200 155 oz
Example 93 190 . 150 021
Example 94 210 185 0.12
Example 95 - 180 135 0.25
Example 96 180 165 0.08
) Example 97 200 : | 185 . 0.08
< Example 98 : 200 ' 175 0.13
Example 99 210 165 0.21
Example 100 200 160 | 0.20
Example 101 210 . 180 0.14




c FEIFI R :and R are independently selected fromhydrogen, Cferr] al kyI
i)

C[err] al kenyl, and x, y and 30 z are eacﬁ ﬁomﬁ to 10. 36 8.

rocess according to cl ai m 7, where ar e nde
sel ected from hydrogen and Jerr] al kyI x |s mwu uIIH ” ﬂcﬂl“lls from O
to 6. 9. A process according to clalml
hydr oxycarboxylic acid is ricinoleic ggrici noeI al e aC|d °10. M

process according to claim1l, wherein R has the fornula [err] 10 vvhereln
s Jerr] a@éﬁ!& or (Jerr] alkyl ene |nt erspersed with ether oxygen atoms,
and R is optiy.onall ywlp&aicﬂsﬁ dibib gEbarting enchyddolysable Bebasseaxecor di ng

to claim1, Wnrelnth dr ycarbo | i.c acid | ter

al i phatic 15§, Fdr B’m (@6 ss?éﬁ && J:jfl}gorﬁ r%?lix%a%?ﬂf g‘%cm ni c
anhydri de, cdirkiat Whﬂmwmb}nmld@ avidlisslth\dE ﬁlg:cﬁoml'mhydrl de, with
a polyol selected from ethyl ene glycol, propylene glycol, 1,3-butylenediol,

1, 6- hexane- diol, diethyl eneﬁ}@_x@.@004| M opyl ene glycol, neopent yl 20
gl ycol and tr| et hyI ene glyco @A process accor di ng to claim 1,

wher ein the forrrula [err] wherein R is as defined in claimlO, and
RS is a re in R is an: or anic linking group and M is a metal

; of valency g, g being from 1 to 4, of any of the .
Periodic Table GroupsIa, Ib, IIa, IIb, IVb, VIIa and : -
VIII, and, if g is 1, with a polyhydric alcohol. '
. ' 2. A process according to claim 1, wherein R is
10 C,-3g 2lkylene.
3. A process according to claim 2, wherein R has the
formula '

- (CH,) ) =CR R,y=(CHy) -

wherein R, and R, are independently selected from
15 hydrogen, C;_,, 2lkyl and C,_,, alkenyl, and m and n are
' each from O to 16.
4, A process according to claim 3, wherein Rl and.
R, are independently selected from hydrogen and C1 8 -
alkyl, and m and n are each from O to 10.
20 5, A process according to claim 1, wherein the -
hydroxycarboxylic acid .. | - is lactic, hydracy-
lic, l2-hydroxystearic or glycolic acid.
6. A process according to claim 1, wherein R is _ *
C2 38 alkenylene. . |

A

25 7, A process according to claim 6, wherein R has
the formula ) '

wherein R3 and R 4 are independently selected from

hydrogen, C,_;, alkyl and C,_,. alkenyl, and x, y and
30 z are each from O to 1O.



25 saturated, unsatur.ated or aromatic cyclic hydrocarbon radi A
process accordlng to claim1, wherein the hydroxycarboxmllc aC|d i S a hal f *

ester of 'an arqmatic di carboxylic acid sel ected frmm maul,g"mmﬂrl de, 30 .

teanhydrophthallc anhydri de, hexahydrophthalic,an

anhydride,mﬁth a polyol as defined in claiggll. 14. A priocéss*accor di ng

gkgny precedingdcla|n1 wherein Mis selected fromLi, K Na, Cu, Ag, M,
35 Ba, Zn Hg, 8nPrPsesshacrerddpgate mlaim 737wherein R3paaéess

~accerding to C|R!”h%é iWh%b%hﬂeHE&& sehaeked From KydaMegehUan@dc My Zn,

Sn, Pb, Fe, ggﬁy 1%& £ gr%ce S a corgln% to cl ai m_15, - %ﬁ rein M

is 5 selected f o X rem ram,Po&9s€+f or preparing a
hyd&onSﬁble pFByester Aeprnceuhlahceaﬂnhgsee b&&&h:ﬂg ahe&biﬁathexyglg |

. acid wth a o0 LG n | t efine
o oy precch nhatbiecaEEelgh RN fan g SHKERbIR1K ﬁ% Pictralynitic

substantially ascééscrlbed I n any of the Exanpl es. A resin

conposi tion whi gf, conprnseeoeeseraeebsaaabveatciaimalhydhekéiabhehaelyester
resin prepared bg a prOCiSS according to any precedlng claim 15 An

ang i foul i ng palﬁ & on which conprises a resin conposition accordlng
to claim19 and an antl- foul i ng age
-#3%8bc-R - | \

10 wherein R5 is C1 8 alkylene or Cy 8 alkylene 1nterspersed

with ether oxygen atoms, and R_ is optionally unsaturated

C,.4 alkylene. 6
11. A process according to claim 1, wherein the:
hydroxycarboxylic acid is a half ester of an aliphatic
15 dicarboxylic acid selected from maleic anhydride,
succinic anhydride, dimethylmaleic anhydride and dimethyl-
succinic anhydride, with a polyol selected from ethylene.
. glycol, propylene glycol, 1,3-butylenediol, 1,6-hexane-
diol, diethylene glycol, dipropylene glycol, neopentyl
20 glycol and triethylene glycol.
12, A process according to claim 1, wherein R has

the formula _
‘ -RS-OOC-RS—

wherein RS is as defined in claim 10, and Rg is a C,_4
25 saturated, unsaturated or aromatic cyclic hydrocarbon
radical. ' o
13. A process according to claim 1, wherein the
'hydroxycaiboxylic acid is a half ester of an aromatic
dicarboxylic acid selected from phthalic anhydride,
30 tetrahydrophthalic anhydride, hexahydrophthalic anhydride
and himic anhydride,with a polyol
as defined in claim 11.
. 14, A process according to any preceding claim,
wherein M is selected from Li, X, Na, Cu, Ag, Mg, Ca,
35 Ba, 2n, C4, Hg, Sn, Pb, Mn, Fe, Co and Ni.

w2

oy



An antlfoullng pai nt conpOSItlon accordlng TO CIa|n120 wherein the
tifoullng agent is selected from20 netallic copper r|c Fdrox | de

for oys. oxi de, cuprous thiocyanate, bis-tributylti mmmm I“ " Itl n .
fuoride, chloride or [err]-di bronpsucci nate, tetr
di sul fide, zinc dinmethyldithiocarbamate and nanganese or 2|nc

ethyleneblsdlthlocarbanate _ 37
15. .l A process according to claim 14 wherein M is

© - selected from K, Na. Cu,. Ag, Mg. Zn. Sn: Pb, Fe: Co and
- Ni. . _ -
16. :' A process according to claim'15;fwherein Mis .

5 selected from Na, Cu, Mg, Zn and Ni. - C .
' 17. - A process for preparing a hydrolysable polyester
resin, which comprises reacting & polycarboxylic acid
- with a polyhydric alcohol and a hydroxycarboxylic acid -
‘salt-as defined in any preceding claim. =~

10 18, - A prcoess according to. claim 1, substantially
as described in any of the Examples. _ B
19, A resin composition which comprises an’ organic

solvent and a hydrolysable polyester resin prepared by
-a process according to any preceding claim. '
~ 15 20. An antifouling paint -composition-which comprises

- a resin composition according to.claim_19 and an anti-
fouling agent. o

21 ~ An antifouling paint ccmposition according to
claim 20, wherein the antifouling agent is selected from-

20 metallic copper, cupric hydroxide;'cuprous‘oxide,

cuprous thiocyanate, bis~-tributyltin- oxide, tributyltin
fluoride, chloride or a,q -dibromosuccinate, tetramethyl-;
thiuram disulfide, zinc dimethyldithiocarbamate and
manganese or zinc ethylenebisdithiocarbamate,

-y )



