15 Septenber 2003 SPECI FI CATI ON CQOATED BI S( 2- PYRI DI NETHI OL- 1- OXI DE) COPPER
SALT Technical Field The present invention relates to %mﬁ

containing 5 an antifouling active ingredient for a co§t|§ g‘%h{kﬁg bottom
of a ship, which is safe during handling (e.qg., transport) and coating
operation and which is superior in an antifouling effect. Background Art A
bi s(2-pyridinethiol-1 -oxide) copper salt is effective as 10 an industri al
bi oci de and has been drawi ng nuch attention in recent years as a substitute
antifouling active ingredient for organic tin. The salt is in the form of
fine and stiff needle-like crystaPBEGHIPENR to scatter as powder dust.

Thi s conpound does CGATEDDBISAZEYRIDCHETHIOLE &tOXIPE) OCRPREBr BALT S fi ngers or
hands upon contact, but when it C%Eﬁi'dk&loﬁm act with the nmucous nenbrane
of nose, eye, trachea | ung and t he It causes strong irritation.
Particul arly, wh&Re | RE§SENT nHHeRdL Pt 5 LPhES ItthG FAIRPSTAPYLRTBHRT?Y mor e
serious i sat dersfaEM nheacailvee dnyediketstef fa 20anisedlfer cthesbaksom Bd pr event

this, workens shoyl 4, pg extd attﬁterg rra%uttpas(enat taatle{-}ata tatta £omaynd or to

al | ow adhesion 't her eo e, skin,  or his end, "wor kers
put on suitRAFEELIPR cﬂnélc’f’]i“rfg‘ é&u?‘ﬂ)‘?ﬁﬁ’r@ 1%Lf’cfhaﬁ§lfa°“&d§9 ?ﬁ'f@\?éntr ve mask,

protective gl asses, protective gl Gaskgrpwet @&stive clothes and the 25 Iike,

during handling gfpihis 99{&&%%9101&%94@&&; Uppdr! Q03! is G RAUsiySustemis
installed so as not tQ cont am nat environment wi.th the powder

dust. Hwevdt 1nERRCTIGdYBL TR erﬁéd“a Bﬁ?ft éjrrﬁﬁag%%ha?et%tmgu’f‘?r cient to
conpl et el y preewenteanar kers subsoimibe agtekpdsed dativvheisgatdienedioqpowder dust.
What is wor§g,.,30 {hese countermeasures strikingly |ower the wor K

efficiency. scl osure of the_ | nventr The rese ion ains at
sol ving these pr &bt eifstahd 86 8 ?F‘ oﬁ?%cf E%\
bi s(2- pyri dinystthioland- pandke o sopper ealmowdwm @thtl S '-%msantlmr;ﬁmuﬂdr Ageconponent

of a cogying,d Qﬁugérrﬁ.tlaﬁ pbatitram of @ %hévcprléé}dswf'i rkSof R@akrggBran adverse
i nfluence on the 23 ectiveness of .the co pr esent nﬂ:gent ors have

Londborog SHRHEr, S Bt Rondl 16 SRR Sy Bhe RO SR Bt TR o
probl ens ofoft mesd, kyeSeptaiper Bﬁﬁeaednvmﬁtlrlbﬁallt causes strong

bi s(2-pyri digt bl 1- %t@@ﬁlm@peﬁhaalltt, J.anmarl@avacto ahe tHifgCORt£d _
bi s(2-pyridj nethiol-l-oxid g)‘%qr sa i pvent.i n. That is,

Phey e aGh et gatie gt ot e SErder, mo¥ b RebRra ) THS Hiuf T eoppr
salt width amesgéeidivstedat i Ag Breageht tisigppresksss sbeniebenerivferehe powder

dust, whicheduRibslf Moti BRI QWRSe SBLl¥mpburldierWes kanoanskiner kn pafdreprance, and
that a Coagoi r’égefeoj;e,t QEJ. bOtotrOc c?t]jhe% S o@‘ tl'\{\@sl Cerr]ldcotrr]c;[r IerJ]“g ;tmhc 2 Coat ed
suitable protective equipments, such as a dust preventive mask,
protective glasses, protective gloves, protective clothes and the
25 1like, during handling of this compound. In addition, a local
exhaust system is installed so as not to contaminate the work
environment with the powder dust. However, the above-mentioned
countermeasures are not sufficient to completely prevent workers
from being exposed to the scattered powder dust. What is worse,
30 these countermeasures strikingly lower the work efficiency.
Disclosure of the Invention
The present invention aims at solving these problems and
provides a composition containing a bis(2-pyridinethicl-l-oxide)
copper salt, which is an antifouling component of a coating for
35 the bottom of a ship and which is free from an adverse influence
on the effectiveness of the compound.

The present inventors have conducted intensive studies in

an attempt to solve the above-mentioned problems of the
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bi s(2-pyridinethiol-I-oxide) copper salt, shows a stable effect for a |ong
time without an adverse influence on the antifouling 1@ €{fienbetihzshows the
sanme stability during a long-termstorage, which resulted In the conpletion
of the present invention. Accordingly, the present invention provides the
following. [1]: A bis(2-pyxidinethiol-I|-oxide) copper salt coated with a
coating agent containing one or nore kinds of conpounds selected 15 from
the group consisting of glycerin, dialkyl phthalate, lubricating oil,
acrylic resin, rosin, fatty acid am de, dialkyl polysulfide, polybutene,
paraffin andoﬁeérmloahmnms[@ipyfﬁrtanaeﬁiﬂi1bbﬁ£c?e)p)cbbplém@ahaitpI arld @X%kdedd copper

sal tof (1) e WIETELD.L NS SLYSSIN. och ol ophiaL &goﬁ LYBET 521,00 ol |

acrylic 20° reS| n, r05| “Fat amde, f| de, pol ybutene
paraffin or PE@F?’H:I &Fﬁﬁﬁit@ncorﬁhétné%lr Itﬁleénh%?fﬂ)lfﬁtm fthpt. C%tlﬁlarr o5 thsy wei ght
per 100 par bsSprlgmemlothe—@laéﬂ et Belthivakhla spece)c ceppesigsalt.
(31: Thegco r|d|nth|ol i de er, salt of 1 25 wherein
t he am)unt %%Sg%@u &%e%%/esngfzaé &(Eirﬁ(rj‘g o? %e %)Tj&n%ggse ’e(‘:";lthelﬁH Jf% %m the group
consi sting &MP¥RYRSeFRECtHCAl KR W[?Fil‘ﬁ’él%ildewor’F WSFEeEtang - optd tHEEyRi ¢ resin,
rosin, fatt y:oﬁf:irﬁb am:dfhe @batdmylof podryigyl khieh cpakyinsd enes qaytalifin and

pet roI at um [ by 0 p i ght of
the bis(2 38§S |ne 'ﬁeg}ﬂioﬂ‘b%m ?h 5%%5: “L'aalltt gF%‘%SO%TE%%%a%a%{

bi s(2-pyri dfﬂétfhllﬁlﬂgl T Héy—h‘?}bpﬁéra%‘éﬁrtseo%nﬁll’]encevﬁfértéiena‘ﬂf?efo‘llmg

bi s(2- py0i deﬂﬂéd‘ﬂ ahdl sioxisdehe cppestaslll ty shoaayed 1okigh-hedm -stéRagayt s by

- weight of ¢
bi s(2-pyri d%d%zg FQF’{%“‘;% ?ﬁ% s Ye%% %3@{ g%QS%t lnvg?%l "
bi s(2- pyri di net hlACGPrﬁlléﬁéYde)‘-h%d?&ﬁéPHEa‘IT‘t"eBF“Er!LP’—"OVW é&hA feldowing.
bi s(2- pyri dinei A bhsk2-@virda)nedppirl-sadite) Scd}iibaﬁ:edalt\l\llcbhtéd wi4fB parts by

\Q/Ielsg(ggt pggl gl neﬁhl OFQ%X%%?’ £ B%' égl(rpegoglrkér%»ﬁun n@éO& 003° GTtEdThe

coated b s(BEPY g AETH GPn?l%%i“ae? ﬁﬁﬁ@?l%faldtlab Jvmwe. n the
bi s(2- pyri diuetiaakad -ciXi, de¢gryddppess ggl tossn Cdated ad/iddt bnide, 4Dalaflt s by

wei ght of ayluhy, '1‘%?&% n%oﬁbﬁ: Btle, @&aqﬁlksam ‘é’?bﬂ{:@eu nQf the

bi s(2- pyrldlnethlo oxi d copper_salt coat ed
bi s(2- pyri df et HiP8I SP2tee Eléﬁ %Qﬁﬁéﬁ’l%eéihﬂob“fl‘(of]lde’ IREPET rPadfrect [11.
bi s(2- pyri deinetelinothé -glyicdejn cappekyls phthalategalabkicaitihg bil, 48cpdriks by

wei ght ﬁj afle KGf, ykrbglr( e%'a@t earc:léogmgi%r t algﬁté/l\/\@bgyrQule_Ldéh%olybutene,

bi s(2-pyridi net hi ol -T-"oxi d copper sal

bi s(2- pyri dRITATBI °F Pe&%?ﬁ%’iu"bbﬁp"e?“t?ép?dolf“ PR 200uPG Rhel i AC RS

bi s(2- pyri deneteligbt -peroiDdegarsepperwesight ¢§ theabsl(2-wythdinechd@lparts by

wei ght of r@,gldté,pgg 1E;I,Qcosgg{t s by wei ght of the bi s(2-pyridinethiol-I-oxide)

CoPer bbb el P B S P el SRR <L
with 125 40dlpacreus the weoght off thatdne aci momnkdedpart tOOppmdssselected
from the group consisting of glycerin, dialkyl phthalate,
lubricating oil, acrylic résin, rosin, fatty acid amide, dialkyl
polysulfide, polybutene, paraffin and petreolatum is 1 - 40 parts
by weight in total per 100 parts by weight of the bis({2-

30 pyridinethiol-l-oxide) copper salt.

[4]: The coated bis{Z-pyridinethiol-l-oxide) copper salt of [1],
wherein the bis(2-pyridinethicl-l-oxide} copper salt is coated
with 1 - 40 parts by weight of glycerin per 100 parts by weight of
the bis(2-pyridinethiol-l-oxide} copper salt.

35 [5]1: The coated bis{2-pyridinethiol-l-oxide) copper salt of [1],
wherein the bis(2-pyridinethiol-l-oxide) copper salt is coated
with 1 - 40 parts by weight of dialkyl phthalate per 100 parts by
welght of the bis(2-pyridinethiol-l-oxide) copper salt.
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‘2,809, 971.

wei ght of the bis(2-pyridinethiol-I--oxide) copper salt. [10]: A conposition
containing the coated bis(2-pyridinethiol-1- oxide) c [1],
wherein the bis(2-pyridinethiol-l- oxide) copper saltqggﬁ%%%ﬁg%1§#?h 1 - 40
parts by weight of 20 dial kyl polysulfide per 100 parts by wei ght of the

bi s(2- pyridinethiol-I|-oxide) copper salt. [11]: The coated

bi s(2-pyridinethiol-I-oxide) copper salt of [1l], wherein the

bi s(2-pyridinethiol-I-oxide) copper salt is coated with 1 - 40 parts by

wei ght of pol ybutene per 100 parts by weight 25 of the

BI sgg--pyﬂd @Gﬁfhﬂ'e?!:cité&lxb@@)z%ﬁ@@fnéﬁhbl iJ&hde)Tmhﬁp@@at mt of {1].

i s(2-pyridipethio oxi cop ere

bi s(2- pyr i dFREtHi oIthT" bd)?(ge‘%y B@]t'hlsg‘lla f”é‘“&é PR sf"“ ls cffﬁtparts by
wei ght of puidffli n p2rrak®s mameschy akiaghtbrifcating oil per 100 parts by

bi s(2-pyri di«é‘.ﬁ}ﬂ’ﬂ gk- {Hé))b'lg‘?ﬁ-pﬁf}gﬂ;e.ﬁet%ﬁ'oﬁ. 13&1&1&{5] ¢opRe sgat ed
bi s(2- - wher ei n .t he

et hi ol -I r
bi s( 2- p% di Jﬁg‘t ﬁP’SI c?a éﬁ 2(:(5’585&”? 0} E’)‘ %i%)d CSRPER °L 26 bHrts by
wei ght of petexsiat umﬂeﬁ(lﬁmrpa!nnstfbgphmérgmde}oﬂowm salt is coated
bi s(2-pyridinat Ai ol ad wXxkdeny GREFRE kb adhAibI zséenapxserdmebat@é -dy oXi de)

copper salt is_kno erl.ar, in antifouling property due
to its bioclgd® Sgngtet béﬁﬂglpéfrﬂlgg%el%smzn Filia Fbu?c’pﬁerc%erlr%conent of a coating
for marinel&kaffheamptedebis Repysidinedbial cloakiag faoprehesdddt ebnlof. a  ship

and thegd i kﬁaerﬂlhsw@ma@rczs@rtmhﬁemrmencmdey @&ﬁdéraglaﬁt and <324 Sept enber
2003 can be gucego ﬁ%‘trtch rret ho dltsg::I osed in

| e
i s( PREBEE 120X P8 ggp]p%ar E¥ Faﬁgwel %@ Fwith a
coati ng agemhe @ﬁ_ﬁ&rﬁnlﬂ@l@ﬂ@l@ﬁ hm191de|> neerRsic gaktconpounds 5 sel ected from
the group cogrs! ghi n&)éﬁedgby§@’ b?rlﬂr@thiblﬂh%h@di@t Q:.oppéﬂbd’dl@:abf ngl]Q' |

acrylic resin, r.os f at acl.d e I flde butene
paraffin a5 pet Fo GHf’m (%fe{{nfjme I yc%’?]idr?yl n éy cg?lg%cy

pol ygl yEeriwitdnd —t4k parke, bybefgmié‘fs quéﬁ%%x lagig sEHdgl 9@7ér3i0t9 Parﬁ*e‘iséwrray be
used in 10«SRXEE e Eb@(ﬂdﬁhdﬁﬁ&tﬁhm@f &Idlalaky&op@bkhﬂjai e preferably has

| to 18 ca es. thereof, incl r_1 e,,_ di butyl
pht hal at e, Lﬂﬁep?yﬁ: mﬁ?sﬁafa econ ?%)réjtnﬂ th%t%oallégge an %krp&l}lg%%ll’ﬁese may be
used in adn¥*ide) ecomBrERahplats (3] IWPéIat'ﬁhﬁfgbﬁ (2 ryerdgtredprhdle oil,

dynano oi | o:.fmrélm OS] saBtEngsneo@téd wflltlhbl ne 40i partsi biyCosighitl oaANd the Iike.

These e ad fignces, such as
hi ghernﬁYc allﬁ ?e‘g&ysur&ﬁ yI jgnd;% %#@L cifl e ?L&ﬁs and the |ike)
and the 1i k@'%ﬁiﬁ‘nﬁ*@h%eél SBhHEUTr F‘é@ﬂelrysa% Exarrpl es of acrylic resin include
honopol yner glandTh@mltymls (Qf—pﬁﬁf@é]nbﬁhﬁﬁ]l—&l‘—&xﬁﬁ)h cappeetsayk afriyliat e,

et hyl acrval%tr%’lnn%ka %9%( %yr ?‘A%ﬁhlo cﬁy e?céc?gp‘%e I':Q‘ét}é!aa@e%f ylate,
i -butyl acry -- % cr % J]dhexy acr ate | auryl
- 40 parts by welg ht ‘of polybutene per 10 parts by weight

26 of the bis(2-pyridinethiol-l-oxide} copper salt.

[12]: The coated bis (2-pyridinethicl-l-oxide) copper salt of [1],
wherein the bis(2-pyridinethiol-l-oxide) copper salt is coated
with 1 - 40 parts by weight of paraffin per 100 parts by weight of
the bis(2-pyridinethicl-l-oxide) copper salt.

30 [13]: The coated bis(2-pyridinethiol-l-oxide) copper salt of [l],
wherein the bis(2-pyridinethiol-l-oxide) copper salt is coated
with 1 - 40 parts by weight of petrolatum per 100 parts by weight
of the bis(2-pyridinethiol-l-oxide) copper salt.

The bis (2-pyridinethiol-l-oxide) copper salt is known as a

356 compound superior in antifouling property due to its biocidal
effect and is used as an antifouling component of a coating for
marine craft and the like, such as a coating for the bottom of a

ship and the like. This copper salt is commercially available and
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acrylate, cetyl acrylate, stearyl acrylate, vinyl acrylate, benzyl 25
acryl ate, phenyl acrylate, isobornyl acrylate, cycl OhQéYéep?&hMéuaétﬁe
glycidyl acrylate, 2-hydroxyethyl acrylate, 2-hydroxypropyl acrylate,

2- hydroxybutyl acrylate, 4-hydroxybutyl acrylate, glycerol acrylate,

but yl am noet hyl acryl ate, dinethyl am noethyl acryl ate, di euhyl am noet hyl
acryl ate, dinethylam nopropyl acrylate, 30 dinethylam nobutyl acryl ate,

di butyl am noet hyl acrylate, 2- methoxyethyl acrylate, 2-ethoxyethyl

acryl ate, phenoxyethyl acrylate, 2-(2-ethyl hexaoxy)ethyl acrylate,

1- met hyl - 2- cagtdroyyediinsdd agriHeamerhdd nekhdxgdaltyl B pkaiele 3UsEt hyl - 3-

met hoxybutyl, a¢g yhate, o-nethoxyphenyl acrylate, m nethoxyphenyl 35

acryl ate, p-het'Hoxyphen acryl ate, o-methoxyphenyl ethyl acrylate,

m met hoxypheny! etT b%ﬁ;éy‘lpa r}?%?hﬂx‘;?ﬁfh%ﬁil"@?ﬁﬁ sadity Late0atsg WiHe | ke:
netal saltsaofozadhyl atj‘erﬁdenﬁﬂ&hn@Soﬂei pe MAere/ kahés & mhe dedppoatie acr yI at e,

zi nc propi opal & aar yi 4t echez(%lgb‘rbg?%ﬁsr&%%&g? oé%lﬁ@%ﬁ{‘b%&a%%?’ RERY1 zi nc

barsatate acrylate, zinc st € acr I'Sost earat & acry ate zinc
pal nitate abPBAIERE1ING |qid / cReROiENER B aEPYinyt E2TFY Reig. Aeffifheat e dcryl ate,
zi nc j 3- nappphoateiae) y:loaymteny nparaifaehiod paced bitwmacr yl ate, zinc

monof | uor oacet at %n%ﬂ fﬁ/czér-niﬁ é.u@l'e%iéi@%@??r’i‘mﬂéﬁ‘ﬁ&hgé&l C£1¥& ate, zinc

2,4,5- trichl orophe xacet At acrylate, zi ui nol i necar
acryl ate, zFie lker oﬁ%ﬂ@ét@%ﬁ%ht‘b‘“dz%ﬁtcerﬁflt r GREPAITIRA Eﬁe‘é%ﬁdodféyl ate
acryl atH) zadtixduk®i nate acrylate, copper acrylate, copper benzoate

acryl ate. copper HLOplgNaks; 0 AT Al A £ARRAL-ACLANARLE Aol ale, oopper

barsatate acrylate er stearate a , per 1sostearate acryl ate,
copper pal %ﬁtcétrEO’éﬁWteExé%%%? %Fé%%{llﬁét”édeaéﬁﬁﬂéﬂe PhEBpIRTE a-

napht hoat e @ﬁ:ruydyatlehtmapper dihepaphtdmattatacr iattyl pbpipekate and the
monochl oroai:ﬂ{]eat erGLY LA e GORPEL UBRLfdyarcacetate acrylate, 15 copper

2,4-dichloro enoxyaceta e acrylate, cqopper 2,4,5- trichlorophenoxyacetate
acryl at¥® copper EATRISS RECHIBOLIF IS Ot FHLEEE, SRIGIE: Ot t FEBERR sHtle
acryl ate, coppene oil,r engpp kdllenecdribexyl bt eidteogd atlé, awbpper1ikd.vi nat e

acryl ate, f@e%eﬁgwﬂ@%xa al e a BONES! UBdiepzoala vass ¥ ahe, samgagstym 20

propi onate acryl ate, magnesi um octanoat e, acryl ate, esium barsatate
acryl ate, nﬂbﬂ‘eé‘?u}h’r@teéa?b‘f@"ééry?eﬁe fﬂa{ﬁ?@éﬁ %88?9&*‘&?5 cryl ate,

nmagnesi um pallquhtdt sndachy| bile) AagnEss Gike gregsbei wede canewdranely magnesi um

a- naphtgypat e acrﬁkﬁ%ﬁesmgn@&gm Eeﬂ%pmﬁbﬁﬁeehaﬁawl%ers n@gnesi um
nonochl oroacetate acryl ate

gnem u€1 m)noff»1 ro tate ag gl ate,
magnesi um CROLYMERT G opREHCy S8 ET SUGRr3T HEE! Yﬁiﬁf Tt 53
trichl or ophenyipée etratecpet Weay batavagneseryh qgrmitﬂ‘qenecabm%yhanelataer yl at e,

magnesi um ni—thquPQnJ&@tlgt@C rdat @l a&gmggg gritLeahﬁr%a?mhamhga@palramwl ate
Ll v¥.n

cory| 2, TEANgSLuT AL VLIRS 20 ey St et ot L Ag e
acryl at@ tqqryﬁab@lt whgpywacg(yﬂ.yt@,t dsobornyl acrylate, cyclohexyl acrylate,
glycidyl acrylate, 2-hydroxyethyl acrylate, 2-hydroxypropyl
acrylate, Z2-hydroxybutyl acrylate, 4-hydroxybutyl acrylate,
glycerol acrylate, butylamincethyl acrylate, dimethylamincethyl
acrylate, diethylaminoethyl acrylate, dimethylaminopropyl acrylate,
30 dimethylaminobutyl acrylate, dibutylaminoethyl acrylate, 2-
methoxyethyl acrylate, 2-ethoxyethyl acrylate, phenoxyethyl
acrylate, 2-(2-ethylhexaoxy)}ethyl acrylate, l-methyl-2-
methoxyethyl acrylate, 3-methoxybutyl acrylate, 3-methyl-3-
methoxybutyl acrylate, o-methoxyphenyl acrylate, m-methoxyphenyl
35 acrylate, p-methoxyphenyl acrylate, o-methoxyphenylethyl acrylate,
m-methoxyphenylethyl acrylate, p-methoxyphenylethyl acrylate and
the like; metal salts of acrylic acid such as zinc acrylate, zinc

benzoate acrylate, zinc propionate acrylate, zinc octancate
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tri-i-butylsilyl acrylate, triphenylsilyl acrylate, dinethylbutylsilyl
acrylate, dinethylhexylsilyl acrylate, dinethyloctyl 0’

di met hyl cycl ohexyl silyl acrylate, 35 di methyl phenyl si IS‘IyS: g@é%P%‘i e,

met hyl di butyl silyl acrylate, ethyldibutylsilyl acrylate,

di butyl cycl ohexyl silyl acrylate, dibutylphenylsilyl acrylate and the |ike;
acrylic am des such as acrylam de, dinethylam noethylacrylamde, 5 15

Sept enber 2003 di et hyl am nopropyl acryl ami de and the |ike; methacrylic
esters such as nethyl nethacrylate, ethyl nethacrylate, n-propyl

met hacr yl at ecrilgregpyineaidrastyteaatery eteut yineretteacatyd atorylatdutzyne

met hacryl al goobe ikl MELACLY| A p2raliik ey B! NAGiy kol SocsBakaur

met hacryl ate, stearyl meth acrf’/ ate, vinyl meth acrﬁ ate, benzy
met hacryl at écrblffé?%n Zﬁ%‘f Hedry %hc@tel %%ﬁﬂfaﬁ?lv Eh CF@W&?’@“G C%Fé”lyéﬁ'é?(yl
met hacr yl at einglnyicdylormeideasty latrelae hydnoxyeclfylhcramishace Hatydate,

2- hydroprrQBML Jrat H@fﬂy&%ﬁﬁen&jﬁw&%%&% ?téfetz*ﬂﬂewh;afse 4- hydr oxybut yl

nmet hacryl ate ‘cer o acrylate am noit get hacryl ate,
di met hyl ami Aot IOHB?WP?FS??’ aCHYJei‘ﬁr‘r'yl AP R SRERGE ‘h%ctaﬁ
di met hyl am esopylgpel, metdadrybldrecatdi ametyiytamaiobut yl net hacr yI at e,

di but vl am et MilacRELIAGTLh A6y 1226 TELEAXLE! DincBU NACLYLaLen 1261 Noxyet hy!

met hacryl at I?henox et nmet hacryl at é Fréf exaoxx%rbq
met hacr yl at §PPe%5 afrmw COPRfh HSR?%attr‘?'ylac arﬁfcrﬁ?%ﬁeé" PEORENHGRy but I
met hacr ¥0 at epry3tent bybped- netdrmerbut gty et hamppeat bz rsmatage hoooypheay |
met hacryl at goppdt @%EQP&%OQ%WEHEN BAGEH! @E@ste&%ﬂmh@e%aa% oyl.dptpacryl ate,

o- net hoxyphenyl et hyl et hacryl ate, m met hoxy %I et h met hacryl at e,
p- met hoxyph@ﬂJy‘TJé?aﬁ?l ametliraer y‘F"&ipéra‘ﬁEFstol’fé“?W(é"cr i §8PP%r &f 20
nmet hacryl i cnaghithoatehadrsylaicar dopbbadi-paghehoatienachehmeat eoppet hacryl at e,

zi nc propi Oﬂéﬁ@cﬂ%EBQ@éﬁéJt@t eryzl'a'ﬂﬁ %ﬁ?%&oﬂ%mwa%eac@l%e barsatate
rret acrylate i sost ear g’ret hacryl ate,

nmet hacrﬁﬂa
e oo G, B e e a e A B e T 1SS e
a- napht hoat sr2& Isgbhlaeropdyatetata acr@latap htbrrmsre anbtdidareyhetaxylatac

nonochl or Oaﬁééﬁa%e”eééﬁgryhﬁ%&beﬁh@&té@&?{ri&@ 0@6@;&@& e nmethacrylate, zinc
2,4-dichloro henox ceta e rﬁ Iaro??enoxyacet ate

B Lt R R AR M Sl Er At
met hacryl at eagrsﬁlzmn@cnnltart@nammhaitemé@am@t@Iaszrﬂlfﬂ@t hasgRdsHu®, zi nc

pul vi nage ﬁ&sﬁl@%yéaé&ylse@perragﬁegmcb)éltaﬁ&teceaﬁeﬁat@enﬁaﬁtea get hacryl at e,
copper propjonate, et ha | at e, g er _oct ?oate thacr Iatg1m copper

bar sat at e nBtHACH Fa"i‘cry 8 pdio8E CECRET Rl a1 S M2 per i sost earat e

met hacryl at esos;t@ppete mmrmﬂ@memmnmwpai@tat%a@w;é@ﬁ crEEGEivat e

met hacryl at gre £RRRASEe %&?@M@O%Eén%@%ﬂaﬁtﬂéﬁ{&oatg QRN 2 P NaRBLBOALE
or oacet at.e

met hacryl at nonoc o]

TP T IR L AL SATE n%‘%}’&é‘é? ate

nethacr%ﬁEungqggﬁp@rmqpqglgo{pacetate acrylate, magnesium 2,
dichlorophenoxyacetate acrylate, magnesjium 2,4,5-

trichlorophenoxyacetate acrylate, magnesium guinolinecarboxylate
acrylate, magnesium nitrobenzoate acrylate, magnesium
nitronaphthalenecarboxylate acrylate, magnesium pulvinate acrylate,

30 trimethylsilyl acrylate, triethylsilyl acrylate, tri-n-propylsilyl
acrylate, tri-i-propylsilyl acrylate, tri-n~butylsilyl acrylate,
tri-i-butylsilyl acrylate, triphenylsilyl acrylate,
dimethylbutylsilyl acrylate, dimethylhexylsilyl acrylate,
dimethyloctylsilyl acrylate, dimethylcyclohexylsilyl acrylate,

35 dimethylphenylsilyl acrylate, methyldibutylsilyl acrylate,
ethyldibutylsilyl acrylate, dibutylcyclohexylsilyl acrylate,
dibutylphenylsilyl acrylate and the like; acrylic amides such as
acrylamide, dimethylaminocethylacrylamide,

5



15 Septenmber 2003 trichl orophenoxyacetate rnethacryl ate, copper

qui nol i necarboxyl ate nmethacrylate, copper nitrobenzoasg %HB&F?’dO%t e,
copper nitronaphthal enecarboxyl ate nethacryl ate, copper %ﬁ Vi nat e

nmet hacryl ate, magnesi um net hacryl ate, magnesi um benzoate 5 rnethacrylate,
magnesi um propi onat e net hacryl ate, magnesi um octanoate nethacryl ate,

magnesi um bar sat ate net hacryl ate, magnesi um stearate nethacryl ate,

magnesi um i sostearate nethacryl ate, nmagnesi um pal rnitate nethacryl ate,
nmagnesi um cresotinate methacrylate, nagnesium a-naphthoate methacrylate, 10

magReSI ulm Pdﬂﬁ@fﬁﬁ%&&ﬁo;ﬂi&lﬁ?@?fwl&rﬂde n&gnesk UmxEnastlogacet adters

nmet hacryl at e, _nagnesi uor.oacet at r ggﬁsl um

2, 4-di chl oropﬁrén%xilngge%'r%tmeetﬁef%cr I ?&ﬁ ng%ljg%% ngé nsg%

tri chl or opheatkdzryéeaee imsrhart yﬂ&&t’-écrﬂa@:ﬁesﬁhﬂtﬁum%‘é}qcﬁﬁéﬁ?%o%ypaﬁel

net hacryl aL ﬁietmrﬁawmﬁubhwbmh at:eyﬂa&er)ettaﬁfyyhai@. n@lﬁgﬂ@ﬁylléfﬂe
nit ronap t enecar X t rnet hac y nesi u pu 1L hat.e
met hacry atg S M tQﬁ rs‘ﬁ1 3? ne?eﬁ'rg rf'atthabry riet hlllné metg ]%laag'?yl ate,
tri-n- pxopylogmy]l "ﬁ?ﬁbmlyaltat enhemnpil - metfmcespiﬁ%q | yﬁowqyécw?ﬂwéylate

tri h n- bult yl &y&lzl%hd(jiﬁhhﬂﬁﬂwcépﬁTté Ir giytzdﬂutnyﬂsaclzyhaﬁé ylmgdr&iyel@ngf]y: silyl
nmet hacryl ate et hyl butyl si c sily
éth%fﬁ¥énﬁ 2 %. fgﬁ%¥1ﬁéy%a ggﬁﬁyﬁ

nmet hacryl at e { oct | silyl

met hacr yl at @et@ﬁqré’tlhw prﬁeﬁyﬁswmutﬁét%r@:aym%@e nﬁ%m%lbmwasqrw pte,

met Eacr ydl) at aut@:éﬂmhdemmy hllétﬂl?(&ryflﬁEQaCdly&e@hﬁlamlﬁbbﬂE&Wﬂ aeehahspapksi | yl |
nmet hacryl at Si t crylic
am des suchgjélsﬂjlytl actﬁﬁ am d%lyacéy %EI I%g%%dﬂtaﬁ ﬁ%cﬁ’ggr%% ng%@ea

di met hyl ani ﬁ@m%ﬁm%@l wﬁf@@rah@t@trhélwwamé?‘a?fé‘a’ér ?P‘Fftacré'éf"é?»s

acrol ein, ceuﬁr@u}magetmﬂdeﬁeh@@q(mhe | -deahodpeselmaycherylses, in adnmi xture.

2 ky| LE???%? SR e h e et 2P e e LRl i ﬁg&a‘&gé?ﬁ%}qe?fe. " a

part of 1¥h e1ww%y?rr&e‘@@wewlefn?t%qcrﬁe??+|%m§6’fl%abﬂdfym Fy¥i&%ci d has
been r epl acednsityh-a-metinval/eity lheavyadmtlate sal-netRotyphetppperthaceyiccegand t he

Tke) or 35,-SLGRl B uBA! G0 RS o8l kil daeid ng h;néffaeemg Qatgns, such as

nmet hyl , et hyI carbon _ at ons,
and the | i KBeHIxYpheneraibye. m%ﬁﬁrh%t%f mrpRheYRES IS thbb P HeFRY L afiEm
rosin, tallpeandthbdx}bh&eleeRPE ma2A83ry¥tienaancthishike keetd ddleseef wood rosin

s pfef%abk&hamggfc Y BSc!S80 1 AL %tEEXﬂmJ Benflady ef erable fatty

acid amde co ude ~am de conpoun acid having 11 or nore
carbon at on‘ﬁetfﬁféﬁla'se a$isf RFCRiPaRtS ﬂﬁtﬁ??%a&s ?ﬁé’(%)‘?F%"f‘féﬁ%st ear ani de,
et hyl enebi ssé¢dgarcapisies, athdebavderapsnsuhadeysene, anthd lseekrdke These may be

used in adn%é%ﬂ&b%ylate, zinc isostearate methacrylate, zinc palmitate
methacrylate, zinc cresotinate methacrylate, zinc a-naphthoate

25 methacrylate, zinc B-naphthoate methacrylate, zinc
moneochlorcacetate methacrylate, zinc monefluorcacetate

methacrylate, zinc 2,4-dichlorophenoxyacetate methacrylate, zinc
2,4 ,5-trichlorophenoxyacetate methacrylate, zinc
quinolinecarboxylate methacrylate, zinc nitrobenzoate methacrylate,
80 =zinc nitronaphthalenecarboxylate methacrylate, zinc pulvinate
methacrylate, copper methacrylate, copper benzoate methacrylate,
copper propionate methacrylate, copper octanocate methacrylate,
copper barsatate methacrylate, copper stearate methacrylate,
copper isostearate methacrylate, copper palmitate methacrylate,
35 copper cresotinate methacrylate, copper o—naphthoate methacrylate,

copper P-naphthoate methacrylate, copper menochloroacetate
methacrylate, copper moneflucroacetate methacrylate, copper 2,4-

dichlorophenoxyacetate methacrylate, copper 2,4,5-
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As the dial kyl polysulfide, a compound of the formula (1) R1- (S) n-Rl1 (1)
10 wherein each Rl is alkyl having 1 to 20 carbon atong; gdflefibéS20R3 | nteger
of 2 to 10, is preferable. Preferable RlL is, for exanple, ethyl, propyl,
t-butyl, t- anyl, t-octyl, t-nonyi, t-dodecyl or nonadecyl. Preferable

di al kyl polysulfide of the formula (1) is, for 15 exanple, diethyl

pent asul fi de, dipropyl tetrasulfide, di-t-butyl disulfide, di-t-octyl

pent asul fide, di-t-nonyl pentasul fide, di-t- dodecyl pentasulfide,

di nonadecyl tetrasulfide and the |like. These may be used in adm xture.

Di al kyl pol ysidH1c88pedibRaceand hbcRdibYE €. .copBe EXAMRLESnapbel esabl e

pol ybut ene rimgghlxaucll_elg@I ybut ene h vilg%v an_average Ieculoar wei ght (M) of
200 -- 10007 SHEAY AR TV EPPEV MM GPTRESSS TS0 Y 1RET00PRRE 15, HV- 35,

HV- 50, HV- 100tzardprhbizalankearboyyll anemetiec oy Etehy COPIRRORNI PETROEHEM CALS CO.,

LTD. These q@ynheey186£d nhhndditinXhifitscrdDaEXaAmaLass Ofm Pahaddtien include liquid
par af fi par araffin_chl oride | i ke. These may be used

: . meéﬁfirnl g“ magn S.LR roplonate me'ﬁ%cth ate agnesium
in adm xture: aﬁxﬁr’r% s "o e]troPa?%m_l nel Ude 3wt T2 pe FOTEt UM yel | ow
pet r ol at um a¢krnoRte | n¢dacTheale  NyIEs lugeblatsg tadeinatiieery e .easy handl i ng,

acrylic reshiyrRduhOsidarate Micahergddte, Bbrdsssel vardeBrafe or gani c sol vent
to give a selytion and fatly acid, amde s preferabl yuetied wth an

or gani ¢ sol vén R gl Ve 5g’b Ste P BEtR Betore cide” ar‘r%?es of organic

sol vent i nctisietarammmethargdaite, rsgnesnum andaghtipdedtsl getigrawiletsol vent .
Parti cu@r | Magnekh 60 B -ndpn S MENhe BRI ML e KahaaeNRIMAREn&0RBL S 1R

pref erabl ., (f, LOFPSke, KULSDE b SRS BLE E1ARL e G GO SN S o0 te
above- nent i Oneq atti ve | Agredients 1n a 2 Bati ng agenf are ’app?oprl ately
det er mi ned. 2 Baghchtegapbengtyagepe tarinath2008ldtegr ainasi W o2 {fe 3used, such as
gl _ygeri _nE:I dt,?_s!dﬁlytrfg}tém{xg&@ﬁa_tgubéﬂlﬁ[@trg,mgt@i hagﬂ@é’j%dfrd: C rezi n, rolsi n, fatty
acid am de, dia Q | ol.ybutene, paraff.in _an trolatum is
preferably TEon é%{?lcea Pﬁyg%ea%ﬁﬁcorgflg?e' mf(?hﬁgjr' 'S ltra/e?ng C>tlgl%‘cﬁer 100 parts
by 5 weliyhtmsthapreiatepypaghatdtuni bl tiongRithalegppperoyaprte meAbeefHiadttevel y, the
total anpuniageksihe RQkinetd rgeRsk8NkESe, | trimdeheDsitliyignaganrt-ybaye be 1 - 40

parts by wel . 71090 t i.ght I =Py i gl Lol -l -.0xi de)
copper sal t#%ggf{]hl&qaﬁ%%at&g% Q%/%'\é\ig o{ileé-):f r’r‘%?%’%L |§§) eld)ﬁgl(t:?%‘%/}g&?lﬁg'r.eé&:lleﬁt is

1- 0 wi t hi n RIP@YAPDYE- ReRtidate ardd oPsidspyy} distepRT Ot oXkFHe)™ copper
salt does maitysenli¢leicrgnatexerishstyladvel sethattyiaree on the property of
the coaty ng,; i i Lent..of the
coati ngzdaggjni%%?ggﬁse&dgggaip#?egf@(gﬁfrﬁ%ﬁ,&'\ﬁg{éﬁhp%ﬁgﬁg gﬂe?%r%ﬁg% r|a€§fi ng oil,
t he ampunt %Fethetedylpilypy é‘f‘—‘g?%iﬁ}aﬂ:% qw‘&ﬁéif%%y"d';?hﬁéi’b?ﬁly&er 100 parts by

methacrylate, dimethylphenylsilyl methacrylate, methyldibutylsilyl

methac¢rylate, ethyldibutylsilyl methacrylate,
dibutylecyelohexylsilyl methacrylate, dibutylphenylsilyl

25 methacrylate and the like; methacrylic amides such as
methacrylamide, dimethylamincoethylmethacrylamide,
dimethylaminopropylmethacrylamide and the like; cyanoacrylic
esters, acrolein, coumarone, indene and the like. These may be
used in admixture.

30 Of these, a copolymer (glass transition temperature:-20C to
50°C) of alkyl acrylate and alkyl methacrylate, and a self-
pelishing resin wherein a part of the carboxylic acid moiety of
acrylic acid and methacrylic acid has been replaced with a
divalent heavy metal salt {e.g., copper , zinc and the like) or

35 -Si(R); wherein R is alkyl having 1 to 18 carbon atoms, such as
methyl, ethyl and the like, or ethoxy chain having 2 teo 12 carbon
atoms, and the like are preferable.

Examples of rosin include wood rosin, gum rosin, tall oil
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wei ght of bis (2-pyridinethiol-I|-oxide) copper salt. Wen plural

i ngredients are used, the total anmount thereof is pref,@rgﬁj beroof@ pParts by
wei ght per 100 parts by wei ght of bis(2-pyridinethiol ? copper salt.
20 Wien the active ingredient of the coating agent to be used is acrylic
resin, rosin or fatty acid amde, it is preferably prepared into a solution
or paste before use, as nentioned above. Wen an acrylic resin is used, an
organi ¢ solvent solution containing the acrylic resin in a proportion of 30
- 50 wt* is 25 preferably used in a proportion of 5 - 40 parts by wei ght per
100 parts bys weiaght 1 18ks. ( 2rpyHdsd, NRb Alosin 02d @e)eféfalﬂ%r SRleke When
rosin is used, .an udf ani c .solvent solution containing the rosinin a
proportion o?y?(? % s 1i)referably used in a proportion of 5 - 40
parts by wei ght ﬁéuamnb@s wdr psefprapee gfattgf ac ik 2AbEe cTPppR? BTL8Eet. Wen
fatty acid amidle coSpd&Rlorarpast acf@nfa%ﬂgng ohembid Iprbagiatons] deudhn a
proportion W % rt| ul ar re 30 % is
preferably usetlfalarrla[glde %lrF?Con g? é“et¥‘X86”e %p%%:amji(&eght per 100 parts by
wei ght of th@}d@@@él%ﬂmﬁfﬁms@rt amife "@@'ntlé%]tyaﬁh@?é@fx wREnthand ibe- t hree ki nds
of these coamégzgmageﬁ Sisedbimla@milgackd.Ss preferably 5 - 40 parts by wei ght of

the total of the ove gﬁgyio eldsgfplt nt Jr%ﬁhgga%sltﬂﬁs%%l%t ) osin

sol ution and pasAt y Welg of bis(2-
pyri di net hi ol -i - oxi de) copper saBt (591'115 Septé%er 2003 Wen the active
i ngredi emt gherdia sg)@ﬁ |Rﬁglsﬁgﬂ.|]1§rltlfhvb.@_guﬁafb 2D Scalitainkytor@olapauh fisdan

pol ybut ene, raffl P rol 2 anount to be used thereof is
preferably %Etae =50° art EB éﬁ%%erta%\eloo parts by wei ght of

bi s(2- pyri di net hlpéﬁfﬁﬁr@éedé lé(apﬁ@f 93‘84“9195 e’Wiéh HIGPHEL - nebérs: dre to be
used, the tahal, ana@@l theﬁ@@fl I §-dqieefer éblnpnddec0 parts by wei ght per 100

parts by wei oht QlocPlah? gz%&%;)ngmfyscehfkdgxafd%eCpo%%&as?bt 15 Neo,c0at ed

bi s(2-pyridi nethio == 0X sal resent nvention can be
obt ai netp ead¥ampley %%hﬁé %ﬁd:aﬁﬁ gleDORYPret%F@fé‘tléM‘i’ﬂé’d SPotfts of
bi s(2- pyri dineiiFias; |dioxi-de)yic pppeisuSdlitie Ard -a-caatll pgnagernifitda, wrktous hi gh

speed m xer ; £ X8 +HNGLYde m xers

mar ket ed w?%&%grggergn%%ﬁmﬁ ARy o R RS T o SaRER T2
SLUDGER', "PuseMeree #18dtHe 28nketiseanuf act ured by PACI FIC 15 MACHI NERY AND
ENG NEERI NG Co. , phitokylApaeyhadidenpdn Siengs<d ssobshinguaecoat i ng agent in an

or gani cagol vent, ?grﬁbl 25 oFELAAN0LY 1o NRORE. AN 1 XU G podfith Bkl gk

kneadi ng with bi 5 oxi d copper salt whil e evaporatl ng
the sol vent2" F#Y§ERI? érd’&éé‘éll"’}ﬁ é’§é9ﬁ“’e M5 ot FOP met$Pdds sedh aseised V20 I1n the
present spetdfiwwaesprLy-by, "ooavd ngiv-1S, nEeiBS, B8OV, HY-10k aedt thee 1dkef ace of

bi s(2-pyridj etmgwkaétu%a%) NS OPRE o RBLAEMIdARS cF 0akirhY 248 magSparel | as
partial attac coating agent onto the surface of the copper

salt, as Io‘l‘r"gedaén "I*f%‘“l"t“re

25 Examples of paraffin include liguid paraffin, paraffin wax,
paraffin chloride and the like. These may be used in admixture.
Examples of petrolatum include white petrolatum, yellow
petrolatum and the like. These may be used in admixture.
For easy handling, acrylic resin and rosin are preferably
30 dissoclved in an organic solvent to give a soluticn and fatty acid
amide is preferably wetted with an organic sclvent to give a paste,
both before use.
Examples of organic solvent include aromatic organic
solvent and aliphatic organic solvent. Particularly, xylene,
35 solvent naphtha, kerosene and alcohols are preferable. Of these,
xylene is most preferable.
The contents of the above-menticned active ingredients in a

coating agent are appropriately determined. Each active
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copper salt does not scatter as powder dust. 25 The coated

bi s(2-pyridinethiol-I-oxide) copper salt of the pres I s added
to a coating for craft, such as a coating for the bo?ﬁ%%%%%ﬁg&ﬂ 8 and t he
like, a coating to be applied to underwater structures such as harbor
facilities, buoy, undersea base, conduits of power plant, aquaculture net
and the 30 | i ke, and the |like. Exanples The present invention is explained
in detail in the following by referring to Exanples. The present invention
is not limted by these exanples. 35 Exanple 1 Gycerin (5 parts by

\Qlei gh_t),ht;di i@xg@él&i’éémgl%hﬁ’é %@a(%@r ks gigaeewhgmn)amgﬂ gHehBi g€ Oi | (5 parts
wel e.a e arts
b1 s( 2- pyr 1 diRBEAT DT BT e REb B AR R S e cugsr Y P he

m xture was potlvsuddden polidmsenel parr€fird gndip¢wraletyhvdsapreferably

bi 8(2 pyri diRethi e |1n0&<ﬂ dgbugonpen sakd fra age@!y vaaetlahﬁ %"fﬁ‘mfbﬂﬁ 5§Exarrgl )es
ne ol -1-- oXl1 de

2 t he sane
copper sgl t?eéglé'feo t%&lgb'h%dng ﬁaciﬁlﬁlsxt Oé’pp n?‘_i1 Buling effect
expl ained in the &harmﬁtc‘aﬂyonth@scoctbﬂam@t ofhehe artiwhdnaredigetther in
Table 1. 11 :h5+ReRlRRReY 2R08 Mdy NN O 401N 0000l 4bidi Bhl-i (53 Hhl-43O HN d' O
riN nirl gy g%{éﬂg“of bis (2-pyridinethiocl-1-oxide) copper salt.

When the amount of the above-mentioned active ingredient is

10 within the above-mentioned range, bis(2-pyridinethiol-l-oxide)
copper salt does not scatter and exerts no adverse influence on
the property of the coating composition thus prepared.

When the active ingredient of the cocating agent te be used
is glycerin, dialkyl phthalate or lubricating oil, the amount

15 thereof is preferably 1 - 10 parts by wéight per 100 parts by
weight of bis{2-pyridinethiol-l-oxide} copper salt. When plural
ingredients are used, the total amount thereof is preferably 1 -
20 parts by weight per 100 parts by weight of bis({Z-pyridinethiocl-
l-oxide) copper salt.

20 When the active ingredient of the coating agent to be used
is acrylic resin, rosin or fatty acid amide, it is preferably
prepared into a solution or paste before use, as mentioned above.
When an acrylic resin is used, an organic solvent solution
containing the acrylic resin in a proportion of 30 - 50 wt% is

26 preferably used in a proportion of 5 — 40 parts by weight per 100
parts by weight of bis{2-pyridinethiocl-l-oxide) copper salt. When
rosin is used, an organic selvent solution containing the rosin in
a proportion of 50 - B0 wt% is preferably used in a proportion of
5 - 40 parts by weight per 100 parts by weight of the above copper

30 salt., When fatty acid amide is used, a paste containing the fatty
acid amide in a proportion of 10 - 40 wt%, particularly preferably
10 - 30 wt%, is preferably used in a proportion of 5 - 40 parts by
weight per 100 parts by weight of the above copper salt. The
content thereof when two or three kinds of these coating agents

35 are used is preferably 5 — 40 parts by weight of the total of the
above-mentioned content acrylic resin solution, rosin solution and
paste of fatty acid amide, per 100 parts by weight of bis(2-
pyridinethicl-l-oxide) copper salt.

9
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When the active ingredient of the coating agent to be used
is dialkyl polysulfide, polybutene, paraffin or petrolatum, the
amount to be used thereof is preferably 5 - 40 parts by weight per
100 parts by weight of bis(Z-pyridinethicl-l-oxide} copper salt.
When plural members are to be used, the total amount thereof is
preferably 5 — 40 parts by weight per 100 parts by weight of
bis (2-pyridinethiol-l1-oxide) copper salt.

The coated bis(2-pyridinethicl-l-oxide) copper salt of the
present invention can be cbtained easily by mixing and kneading
the predetermined amounts of bis(2-pyridinethicl-l-oxide) copper
salt and a coating agent in various high speed mixers and kneaders.
Examples of high speed mixer include mixers marketed with
trademarks "HI-BLENDER", "ROLLER-MIXER", "HI-SPEEDER", "HI-
SLUDGER", "PUG-MIXER" and the like, manufactured by PACIFIC
MACHINERY AND ENGINEERING Co., Ltd. A method comprising
dissolving a coating agent in an organic so¢lvent, such as methanol,
hexane and xylene, and mixing and kneading with bis({2-
pyridinethiol-l-oxide) copper salt while evapcrating the solvent
under reduced pressure, or other metheds can be used.

In the present specification, by "coating" is meant
covering the entire surface of bis(2-pyridinethicl-l-oxide} copper
salt with a coating agent, as well as partial attachment of the
coating agent ontoe the surface of the copper salt, as long as the
copper salt does not scatter as powder dust.

The coated bis(2-pyridinethicl-l-oxide) copper salt of the
present invention is added to a coating for craft, such as a
coating for the bottom of a ship and the like, a coating tec be
applied to underwater structures such as harbor facilities, buoy,
undersea base, conduits of power plant, aquaculture net and the
like, and the like.

Examples

The present invention is explained in detail in the
following by referring to Examples. The present invention is not
limited by these examples.

Example 1

Glycerin (5 parts by weight), di-n-butyl phthalate (5 parts
by weight) and turbine oil (5 parts by weight) were added per 100
parts by weight of bis(2-pyridinethiecl-l1-oxide) copper salt, and

10
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bi s(2-pyridi nethiol-I-oxide) copper salts obtained i ﬁISE%%Qn%Pg%ezlm 20
caused no occurrence of powder dust, wunlike bis(2-pyridinethiol-I|-oxide)
copper salt needle crystals. Using the coated bis(2-pyridinethiol-I|-oxide)
copper salts 5 obtained in Exanples 1 - 20 as the antifouling conponent,
coatings for the bottomof ship were prepared according to the conpositions
shown in Table 2. As a Conparative Exanple, a coating was prepared in the
same nmanner [ a ept ; C d ive a

bi s(2-pyri dii-"?]%t"i#gfl?%;v%;gi ggﬁﬁ%ﬁggrgsﬂaefn{gé&ég%égggdpﬁt qaﬁr tc(’) galn:tai fouling
conponent, aRY(%EBFEdtEFhiel thexidel coPRBF S To5RPTE 6h Bt SATBCHEtt om
coatings 1 Exafpllesgeediz®ont parts by wei ght Antifouling conmponent (Exanple | -

oxi de 20° ©oxide) copper salts coated with the compound having the
----------- antifouling -effect-explained -in the-specification was -ocbtadined.---------

----------- Tﬁef -are’ showr together dncTFable o Il ron oxide red
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The coated bis(2—pyridinethiol—1;oxide) copper salts
cbtaired in Examples 1 - 20 caused no occurrence of powder dust,
unlike bis{2-pyridinethicl-l-oxide) copper salt needle crystals.

Using the coated bis(2-pyridinethiol-l-oxide) copper salts
obtained in Examples 1 - 20 as the antifouling component, coatings
for the bottom of ship were prepared according to the compositions
shown in Table 2. As a Comparative Example, a coating was
prepared in the same manner as in the examples except that an
uncoated bis{Z-pyridinethicl-l-oxide) copper salt was added as an

antifouling component, and subjected to the test.

Table 2 Composition of ship bottom coatings 1 - 20

Ingredient parts by weight
Antifouling component (Example 1 ~ 20) | 3.5 ]
Cuprous oxide 0]
iron oxide red ol 8
(Talc b 4.5
Resin e T
Rosin xylene solution ..} B3
Amide wax 2 ]
Xylene T h 27

100

The rosin xylene solution in Table 2 is a selution having a
rosin component of 60 wt% and a xylene component of 40 wt%, the
amide wax is a paste composition containing a fatty acid amide
component (20 parts by weight %) and xylene (80 wt%), and the
resin is a solution having a vinyl chloride-isobutyl vinyl ether
copolymer component of 50 wt% and a xylene component of 50 wt%.

The ceoated bis(2-pyridinethiol-l-oxide} copper salts
obtained in Examples 1 - 20 showed markedly improved workability,
caused no irritation by inhalation, irritation to the skin or
irritation to the mucous membrane, and were free of scattering.
It was also found that the coated substance easily eluted out in
the coating to again form a bis{2-pyridinethicl-i-oxide) copper
salt.

The coating of Comparative Example using an uncoated bis(2-
pyridinethiocl-l-eoxide}) copper salt showed intensive scattering of

powder dust during the preparation, as compared to the coatings of

13



-------------------------------------- oo o271 RABEMRIAYE The
rosin xylene solution in Table 2 is a solution having a rosin conponent of
60 wt % and a xyl ene conponent of 40 wt% the am de wax is a paste
conposition containing a fatty acid am de conponent (20 parts by weight %
and xylene (80 %, and the resin is a solution having a vinyl
chl ori de-isobutyl vinyl ether 20 copol ynmer conponent of 50 wt % and a xyl ene
conponent o Wt 94 he_coat ed.Dhi - pyridi hiol --1-0xi opper salts
obt ai ned | néé%r%ﬁfe%f 11_}1-e §ge§%ngcvxé_v%tr2 Og_ldf:%/rg'&la%%%g _eaa c\/‘\’éFggbﬁdﬂ |.'Ea"§, gEplg“ziused no
irritati on #YigMaPatIiBHEarien Rat forrtadiPRe IdRiLFaBION iter FhatSkdR @t he
nrucouzI Wegbiﬁﬂﬁ:ataﬂﬁi_‘z}l&ﬁltﬁiefrﬁtﬁﬁm@f m&fAidnel | Mge €5 dHe WOST aiasxa%iﬂgmd that the
coat ed subs o asj t.ed.out in tp again forma
bi s(2-pyri dﬁgﬁogf%tgl' -lee}/g%:g%tjlqclggpvéars mg%F%@ﬁﬁ?ﬁéﬂbgg%etﬁng of Conparative
Exanpl e &si = d bis(2- pyridinethiol-1-oxide) copper salt showed
i ntensi ve scatt erthage®fti3@s peyrien ndug trthduebagd bes pr-gpatalhethioasiconpar ed
to the coatingsofodd 13, peplamiery Qs Exampl 65, ol LRe-presentoLayention
cont ai ni ng a ‘coat ed ‘copper Salt, nd caused ‘irritation y i fhal at1on,
irritation ?o IHE. skee BAECed AN RRTHFIES THRESnBRBUS ABADLTEPE. 1DU® to the
ltoooi %ndl iﬂﬂgm@@@@@rétty_so@eov%m%l &%aélyéagtéaardlé;ee_woﬂdmaimrT_th.S_@?bi lity
es coatj cont ai.ni.n e - [ ol s, OX copper
salts o Exar?p‘{lglgs 1‘9“326?1(3%05:% gggea% %r p%]%étégg %/%érﬁg n({)lﬁgs iopf, d\%geénp aced in
a pressure '@‘}%gfg_s@@t]{ﬂyeaan%ﬁogtmﬁj megpsiyred by a Stomer viscometer. The

results are shown in Table 3.

Table 3
15
Ship bottom coating Viscosity (K.U.)
Stored at 50°C

Immediately 1 week 2 weeks 4 weeks

after storage later later later
Example 1 80 80 84 88
Example 2 78 79 79 79
Example 3 83 83 83 84
Example 4 83 89 91 91
Example 5 82 87 89 89
Example 6 84 86 87 87
Example 7 80 81 81 81
Example 8 B2 B4 85 86
Example 9 79 79 83 83
Example 10 81 B3 83 B4
Example 11 82 g2 85 85
Example 12 81 83 BS 85
Example 13 85 87 87 89
Example 14 81 84 B& 86
Example 15 80 85 85 87
Example 16 83 84 B6 86
Example 17 79 80 81 81
Example 18 82 B7 88 88
Example 19 77 80 80 81
Example 20 80 82 84 B4
Comparative Example 84 89 91 91

As is evident from Table 3, the coatings containing the

14



thernostat at 50t to perform accel erated deterioration test. The 10 coatings
were taken out after a predeterm ned nunber of days ang gd BhsSsoysi ty at
25t was neasured by a Stoner visconeter. The results are shown In Table 3.
Table 3 15 Ship bottom coatingViscosity (K U) Stored at 502 Imediately 1
week 2 weeks 4 weeks after storagel aterlaterl ater Exanple 180808888 Exanpl e
278797979 Exanpl e 383838384 Exanpl e 483899191 Exanpl e 582878989 Exanpl e
684868787 Exanpl e 780818181 Exanpl e 882848586 Exanple 979798385 Exanpl e

1081838384 Exanpl e 1182828585 Exanpl e 1281838585 Exanpl e 1385878789 Exanpl e

1882678888 Eéiéﬁ% B HHGeon T Eiae 908068454 %npakzt%%%ﬂ?ﬂ%%?@%eagg‘;h‘sl
As is evideRt: f“ibdﬁi“'ﬁal[ﬂ &og, tlf?lé’°é5%f|‘?fg§ EBNtEMARNGE 1978724 sefed¥pt¥ntfer 2003
coat ed bi S( 2oy et 6@ td @limé - OXi de) copper salts of Exanples 1 - 20, which

are for the could be stored safely for a |ong period of
tinme. Effe EPP&&Q%Q o Lol The coati ngs of Exanples - 20, which are for

t he bott%m of sHifg, copriaggppt ifsampiete ontd: d‘héFEe?‘replf&Fet}Eﬁé\? 50%1y coat ed
Wi th an ant of ustipCoadian@pplhel phate was bmmddeglate ghreulodsly coetet

under wat er ugt& 08 38 1! Q&&@ﬁab%g% i \9@5%@553%«& %bogpslersve adhesi on

of mari ne adhesi on organisns ar ea ere the 10 mari ne adhesi on
or gani sns afaweerrean%rwe&@rnyas@ﬁeaea tife thestana®eoPay \iffi R3S RS zed in
Tabl e 4. Thebssrea sfhddiensbeelarphataihesion organisms. The area where the

10 marine adhesion organisms adhered to was measured, the results of

which are summarized in Table 4. The area of the steel plate

where the marine adhesion organisms adhered to was shown in
percentage, wherein adhesion of the marine adhesion organisms to
the entirety of the steel plate was taken as 100,

15 of adhesion of the marine adhesion organisms was taken as 0.

and the absence

Table 4 Sea immersion test results (organisms adhesion area %)

Organisms adhesion area %
& months 9 months 12 months

3 months
1]
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where the mari ne adhesi on organi sns adhered to was shown in percentage,
wher ei n adhesi on of the mari ne adhesi on organisns to ‘L agrthb%,eé%yf t he
steel plate was taken as 100, and the absence 15 of adhesion o mari ne
adhesi on organi sns was taken as 0. Table 4 Sea inmersion test results
(organi snms adhesi on area % Organi sns adhesion area % 3 nont hs6 nont hs9
nont hs12 nont hs Exanpl e 10000 Exanpl e 20000 Exanpl e 30005 Exanpl e 40000
Exanpl e 50005 Exanpl e 60005 Exanpl e 70000 Exanpl e S0005 Exanpl e 90000
Exanpl e 100000 Exanpl e 110000 Exanpl e 120000 Exanpl e 130000 Exanpl e 140000
Exanpl e 150005 Exanpl e 160000 Exanpl e 170000 Exanpl e 1S0000 Exanpl e 190000
Exanpl e 200000 Conpar ative Exanpl e0000 untreated95100100100 15 15 September
2003 As is evi derts fiFofymitetrom (Tag1e oht ithEsCRAGANER nF Y AtR&NI a¥tSi f oul i ng
conponent s aht BxaiphgScdnpon2fy s WE Ekamylesl or- tdte whotd emeofoshibe, showed an

ant 1 oul | 19-6EERL-OLRr, AL SALENCdnD ARALAY SlecklByed LBSalag found ¢ hat

t he effect was not he  coatin t he conmpound of the
present °2i nPeRtIDRE Ek’%ﬁrpl e 2ESRYTR ﬁOHH?St}t?ér e tf’%fﬁéltg‘fﬁe) nogi - n- but yl

pht hal ate (3rpisited 40 41y bei ght koanihd wibhneneokbmfirphptstiny presght ) wer e
added per 100, .part,s by weight of bis(2-pyridinethiol-I-oxide) copper salt,
and the mxture was stirred in a Henschel mxer to give a bis(2

pyri di net hi EFa‘EP]tS(?EIe) copper salt conposition coated with the conpound. 15
Exanpl e 22 d ycerdlycetipagst pbytswiyghtjghidi, - ai-bitbyky phitakatee (B parts by

wei ght ) mndbguwé)ﬂgﬂ%; O (A-DALL $1BY (HGIORE)pYQlEgRAIG BELadP poP P de® DY
wei ght  of bL rté'%¥rbelégi of bls(zgé;rlglnetg£§¥ 1- oilde) copper salt, and
the mixture was stirred in a Henschel mixer to give a bis(2-
pyridinethiol-l-oxide) copper salt composition coated with the
compound.
15 Example 22
Glycerin (1 part by weight}, di—n-butyl phthalate (2 parts
by weight) and turbine o0il (2 parts by weight) were added per 100
parts by weight of bis(2-pyridinethicl-l-oxide} copper salt, and
the mixture was stirred in a kneader for 1 hr to give a bis({2-
20 pyridinethiol-i-oxide) copper salt coated with the compound.
Example 23
In the same manner as in Example 1 except that glycerin (5
parts by weight) was added as a coating agent, bis({Z-
pyridinethiol-l-oxide) copper salt coated with the compound was
- 25 obtained.
Example 24
In the same manner as in Example 1 except that di-—n-butyl
phthalate (5 parts by weight) was added as a coating agent, bis(2-
pyridinethiol-l-oxide) copper salt coated with the compound was
30 obtained.
Example 25
In the same manner as in Example 1 except that turbine c¢il
{5 parts by weight) was added as a coating agent, bis(2-
pyridinethiocl-l-oxide) copper salt coated with the compound was
35 obtained.
Example 26
In the same manner as in Example 1 except that glycerin (5
parts by weight) and di-n-butyl phthalate (0.5 part by weight)

16



the m xture was stirred in a kneader for 1 hr to give a bis(2 20
pyridinethiol-I-oxide) copper salt coated with the conpoygg embgﬁﬁﬂﬁie 23 In
the sane manner as in Exanple 1 except that glycerin (5 parts by weight)
was added as a coating agent, bis(2- pyridinethiol-I|-oxide) copper salt
coated with the conmpound was 25 obtained. Exanple 24 In the sane manner as
in Exanple 1 except that di-n-butyl phthalate (5 parts by wei ght) was added
as a coating agent, bis(2- pyridinethiol-I|-oxide) copper salt coated with

t he conpound was 30 obtained. Exanple 25 In the sanme nmanner as in Exanple 1

except that ,Lyg bgdagdo%g., Oxfdgagﬁ{g} SgB¥t nghklpmguﬁgﬁ?ijo as_gy, GR4t Lageagent,

bi s(2- pyridinethi ol copper salt coate e conpound was 35
obt ai ned. E)?aﬁblcé’a%dl‘fﬁ%éhga?%‘pﬁﬁﬁ%éfasag FHinedanpl e 1 except that glycerin
(5 parts bgzawplghy and di--n-butyl phthalate (0.5 part by wei ght) 16 15

Septenber 2003 veyie (Addeh Afamhd0aki 09 AGAMe DIk PYEldl DRl s oxi de)

copper alt coated e corrgoun was ob e sane
manner ad i AAESGTY Beiohhicapt RHREPYISiderPrPIEs BY pag i thy"sks gAY &
t ur bi ne oi I a( SogpantySadpyn e bt d)-pye L @i ractie d1-als-oxa depatdppgr ageint coated

bi s(2-pyridi;pet hghgl e |t coated wth the conpound was
Cénggqn% ?’a{)%;gggl%lr?@de (5 parts by weight), polybutene (5

obt ai ned. Exa e 28
10 parts byﬁﬁ%ﬁ%f 8and petrol atum (5 parts by weight) were added per 100
parts by weight ofiabkgl Z-qlysiliicet iE opardtsoky dedighopperolyabtene and t he

m xt ur elﬁvas §JH§ 'b?dwéibf?c)l_gﬂé%%g:oﬂm (fjoﬁaﬂtshrayt@elg&h\é? #ere added per

bi s(2-pyri d| net hi ol - | -"'oxi.d per_salt coated wth 't conpound, The
coat ed bi s( 29hyEEF ¥ H‘iedﬁh éjz COEpEr s - iBO’i}EIFél E®PSn S@x%mpl es 21
- 28 causedamd thecuixeneewas qoxi\mled idust Hensmileilkmixer for 1 hr to give a

bi s(2- pyri dbnethipghibofuthds) LORREL SRkberorflcecsiy! Fith cild Moo found

that the coated substance easily el uted he coatin to agaln form

needl e crystal s dPepFREDHOIF &ﬂ‘ﬁéfﬁ‘?ﬁ}emi%x}r d’é‘)ldEbﬁ'ﬁ’é:\pe’éa 31320 The
coat i ng¥5 f oebtdimedotin dwanplshiZy eolB aianbag rticheccomtsedge of powder dust,

bi s( 2- pyr'd%ﬁ%%ﬂ%'BislZJ$§&Q§)né¥R@9fﬂliﬁ¥1H§)ngpibge£hlﬂ1nEééEHﬂd§§s€§is 27 as
an antifouli ng{éﬁo onent roportion shown in or the coat ed

bi s(2- pyridfh Bt =9 f@%?ﬂeshaéoﬁ RrecgLrt JHSIrRET ea}sﬁﬁx%]ﬁﬁle’ g 9% 4% an
anti f oul i ngticomeehemd Honagain dioopordsdde stmals28f ibisTabpwe iZdinetrteiodrepar ed.

Tabl e 5 ConpasiibePnedpeshkprdottom coatings 21 -- 27
20 The coatings for the bottom of ship containing the coated
bis (2~pyridinethiol-1-oxide) copper salts obtained in Examples 21
~ 27 as an antifouling component in the proportion shown in Table
5, or the coated bis(2-pyridinethiol-l-oxide) copper salt cbtained
in Example 28 as an antifouling component in the proportion shown

25 in Table 2 were prepared,.

Table 5 Composition of ship bottom coatings 21 - 27

Ingredient parts by weight
Antifouling component (Examples 21 - 27) 3
Luprous oxide 20
Iron ox1de red . D R
_Re31n‘ o R R io
.§9§}EHK¥A?PEH§Q%HF}9§ .................................................................. 25
Amide wax .
Xy lens s . 55
100
30 The rosin xyvlene solution, amide wax and resin shown in

17



30 Ingredientparts by weight Antifouling conponent(Exanples 21 - 27) 3 -

''''''''''''''''''''''''''''''''''''''''' 15 Séptember 2003 ~ " "~
R o R rous

oxi de 20 -1-
---------------------------------------------------------------- Iron oxide
red 8 ---------ommmm e - -

"""""" P3516 5 ard Hn sime as Th6SE showd i Tapl@ 2.------------- 10 Resin-

Rosi n xyl engosekiubl 92 —pyridinethiol-t—oxide} -copper-salts- of -Examples-21L ~-- -

""""" % did not "scatter or ca ?ne e1.:r\;\.kia:‘aﬁi'o'n' Tzay inkalatisn, irritaticn
______________________________ X - - - --—e-em EmeEmeEmEmEEmE-==-
5 __to the skin or irritation to the mucous membrane, but showed

strikingly improved workability. The properties of the prepared
coatings were not adversely influenced, and coatings for the
bottom of ship that were superior in long-term storage stability
were obtained.
10 Effectiveness test
The coatings for the bottom of ship that were cbtained in

Examples 21 - 28 were used in the above-menticned effectiveness

test. The results are shown in Table 6.

15 Table 6 Sea immersion test results (organisms adhesion area %)
Organisms adhesion area %
3 months 6 months 9 months 12 months
Example 21 0 0 0 0
Example 22 0 0 0 0
Example 23 o 0 0 0
Example 24 0 U] 0 0
Example 25 0 0 0 0
Example 26 o] 0 0 0
Example 27 0 0 0 0
Example 28 0 0 0 5

As is evident from Table 6, the coatings containing the

antifouling components of Examples 21 - 28, which are for the

20 bottom of ship, showed an antifouling effect over an extended
period of time. It was alsc found that the effect was not
inhibited at all by the covering with the compound of the present
invention.

Industrial Applicability

26 The bis (2-pyridinethiol-l-oxide) copper salt of the present
invention, which has been coated with one or more compounds
selected from glycerin, dialkyl phthalate, lubricating oil,
acrylic resin, rosin, fatty acid amide, dialkyl polysulfide,
polybutene, paraffin and petrolatum, does not scatter, 1is easy To

18



those shown in Table 2. Wien preparing the coatings for the bottom of ship,
the coated bis(2-pyridinethiol-I|-oxide) copper salts of Exanples 21 - 28
did not scatter or cause irritation by inhalation, irritation 5 to the skin
or irritation to the nucous nmenbrane, but showed strikingly inproved

wor kability. The properties of the prepared coatings were not adversely

i nfl uenced, hapgh £0ahkngs BEridle inboitp aha ShidRabhbityere SHpeid Glor N
| ong-term st orage st abi wer e obt ai ned. % E]‘:.Lfa?é:tlve ess.,l.est The
I e

bility, b t 1
coatings fofft tﬁBF‘t%fmaoF}'/”s?li IRt CREPE B PP TERERPTES 1. 28 were
used in t hecabdriecopptr cieéd, eddeschbvemess anesdveThe indduenee @retihiown in

Table 6. 15.7able Q968 il-yNBF SiANebeBing €86LLS, GRagaN swBeadhgsing area %
Or gani srrg adhesion area % 3 nmont hﬁg nont.hs9 nont hs12 nont hs Exanpl e 210000
2 |

3
Exanpl e 220666 E0afplet 250680 X &I €929 40800 Exanpl e 250000 Exanpl e 260000
Exanpl e 270000 BExznipl epi8@8650on is based on patent application Nos. 1l-

072727 filed March 17, 1999, 11-112957 filed April 20, 1929 and
11-112958 filed April 20, 1999 in Japan, the contents of which are

hereby incorporated by reference.
10
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As is evident from Table 6, the coatings containing the antifouling
conponents of Exanples 21 - 28, which are for the 20 W@ééﬁ%ﬁﬁe showed
an antifouling effect over an extended period of tine. was a so f ound
that the effect was not inhibited at all by the coverlng wi th the conpound
of the present invention. IndustrigpAmdicability 25 The

bi s(2-pyridinethiol-I-oxide) copperSatt of the present invention, which
has been coated with one or nore conpounds selected fromglycerin, dialkyl
pht hal ate, lubricating oil, acrylic resin, rosin, fatty acid am de, dialkyl
pol ysul fide, polybutene, paraffin and petrolatum does not scatter, is easy
to 18 1p SephAgjibes ﬁ@%et}ﬁm—%md@y@ mﬁﬁeﬁ%?éﬁé&éd'vﬂttﬁ%ﬁar@@d yuRidtRperi ty. A
coating for the b tomof a ship contains the bis(2 ridinethiol -
oxi de) coppet08 aarts byoxeight of tbeebls (awrldmeéhlgbhqqada)eqmebﬁaﬁwéa eradiPdge

stability or olln effe S

change bg th@g%'ﬁ)t c?'ﬁB”ﬁJ § m‘%?qﬂhg$$$ gﬁaté)u?'qus &I‘q Zﬁﬁé)rp?tglgt r%b

11- 072727 fidmsistviy 6 %&enrlQﬂ&kyllﬁhtﬁé%%ﬂuﬁmmmgw |dcr;aié rewﬁsaoandfatty
11-112958 filed April in Japan, the contents of Whl ch are hereby

i ncor por at edagigl anaider disdey) PQUSH!@'dQBP@&bU@mePam apd Retolatup)- s

(2-pyridinethiol-1 -oxide) copper salt coated with 1-40 parts by wei ght per
100 parts by weight of the bis (2-pyridinethiol-1 -oxide) copper salt of a
coati ng2. ageThe @OHtUd Blisr(Q -@yieirsthiob &)Meydmppfersahmlmmim t,elviberted tHe b t he

t di al kyl phthal at t | |
oo n ¥ oot niE-pHMIDet SR OB SoPRPR e I BSHEH Witicl 4933#&”?)@/0' oighfiatl 1
and petrol at yymy, B?Bib‘gipgﬂ@t@ﬂm_ pgipﬁt émafh@’t;l&ﬁ? ?a%afn%'t e%r cop @?éal§a| t of

claiml1, wherein dinethio oXl| I's coated
with 1-40 parts by weight of rosin per 100 parts by wei ght of the bi s

2- t Th di h | -1

P Bt B T SRR e el 81 il o LA .
I 100
e T g b b ot 0 o gt

one or nore auryboneﬁis pee 160t paits by weighd of the pisc@hpyridineifialf1 -0grgr eepper

di al kyl phthalate, lubricating oil, acrylic resin, rosin, fatty acid am de,
di al kyl pol y 89+ | de, pol ybutene, paraffin and petrol atum for the manufacture
of a coated bis (2-pyridinethiol-1-oxide) copper salt wherein the coating
is present in an anount of 1-40 parts by weight per 100 parts by wei ght of
the bi4. (2-Peei af msenios| mprexcqrepoumeselg%teg from the group consisting o

glycerin, dialkyl phthalate, lubricating oil, acrylic resin, rosin, fatty acid amide,
dialkyl polysulfide, polybutene, paraffin and petrolatum for the manufacture of
a coated bis (2-pyridinethiol-1-oxide) copper salt wherein the coating is
present in an amount of 1-40 parts by weight per 100 parts by weight of the
bis (2-pyridinethiol-1-oxide) copper salt.
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