Field of the Invention 5 The present invention relates ge

pyrithi one conpositions, and nore particularly to a non-dus

pyrithi one di spersion of solid copper pyrithione particles di Sp&%ed in

wat er or an organic dlspersant The di sper si on addltlonally contains a

dust -i nhi biti ng agdfN- 1?1‘6&}? of surfactants,

pol ymer resins, binders, and conbl nations thereof. 10 2. Description of the
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bacterici des. Heavy net q_i,Aggt;}@[gNDp@Fm}m WENT[@Nudl ng zinc, tiRgueadmum
and zirconium as well as the nmagnesium and al um num 15 ~ salts, i n t e
form offl atFlgfgaJﬁﬁ@%ﬁz ig‘%,{ able for use in shanpoo, are discl osed in US.
Patents 4,3 683. For exanple, paints contalnlng a

pyrlthlone ne o sodi u rithione lus a cQ It (e.qg.
DYt O, B e A R SRR P38 AR R P BRBEL aBFLL (5.9
for example, in U S Patent No. 5,057, Pat ent. No. S, 18 033

descri begre@aﬁfwébfswfadwnmr%cevpﬁapmtﬁnne;s‘epﬁtswaazféolzd @%ﬁ?)ﬁ‘i“iﬁ% copper
pyrithione or pyrithione disulfide plus cuprous oxide, wherein the paint
exhi bi tpartsrtleﬂdlspergﬁdagaﬂam‘torgeloeganmf) ighgrdanty quﬂlmloxw@tlmlwpnms

5,246, 489 di scl oses a process for providing in situ generation of copper
pyri t hidst-irhilsitingagdnt e¢leqted fibmhtAs groopicohsistimgofissdactans,gopanetredigs,a net al
salt of pyrithione, cuprous oxide and a controlled anount of water into the
pai nt  eihdies af§ebMbindfiors therdbf er the fornmation of the paint. 1021 28- 101
In many applications, copper pyrithione offers several advantages over
othgr forns of pyrithione such as zinc pyrithione. For exanple, copper
pyrithione is nore stable than zinc pyrithione when added to pai nt products

and thezt ef OrIS’\es'chmtlmensofthe eiayedt&cause gel ation

Pyrithione salts are well known compounds useful in a wide variety of applications

including biocides such as fungicides and bactericides. Heavy metal salts of pyrithione,
including zinc, tin, cadmium and zirconium, as well as the magnesium and aluminum
15 salts, in the form of flat platelets suitable for use in shampeo, are disclosed in U.S. Patents
4,345,080 and 4,323,683. For example, paints containing a pyrithione salt (e.g. zinc or
sodium pyrithione) plus a coppt:r salt (e.g. cuprous oxide or cuprous thiocyanate) are
known in the art, as disclosed, for example, in U.S. Patent No. 5,057,153.
U.S. Patent No. 5,185,033 describes a process for making a paint or paint base
20  containing copper pyrithione or pyrithione disulfide plus cuprous oxide, wherein the paint
exhibits stability against gelation during storage.
U.S. Patent No. 5,246,489 discloses a process for providing in situ generation of
copper pyrithione in a paint or paint base which comprises incorporating a metal salt of
pyrithione, cuprous oxide and a controlled amount of water into the paint either during or

25  after the formation of the paint.



duri ng ﬁ&ﬂaagﬁl Commerci al ly avail abl e copper pyrithione is typically sold
as a dry powder, which easily generates dust. Copper pyrithione powder was
shown to be nore toxic than zinc pyrithi one powder when tested for acute
inhalation toxicity in rats. The copper pyrithione dust can pose an

i nhal ati on hazard when handling powder in poorly ventilated areas. The
advant age of Inanargnapghlisétiong, cpppepyrihione hffens seyaraddy antagesrovehethpofotss
product is the 10 significant reduction of the inhalation hazard to the

cust omesfpyaitidons siucheas effielpyitesne VI dtieR@mple} doppbepyrifiote i mbE guatdeitiah, as
conpared to the powder. Certain . non-dusting forns of copper pyrithione have

been prgyt Q%igt%ﬁebgg hieh Qagsh toMéLdﬁ gmeisfaha @}lérafo#%gese RbIyGE AR JBH54589

di scl oses copper pyrit ne particles having a Coating selected from
anong qﬁ ce%%h di al kyl phthal ates, lubricating 15 oils, acrylic resins,

r osi ns, %B%%y 5%?d am des, di al kyl pol ysul fi des, polybutene, paraffins; and
vasel i ne. Unfortunately, ,tqe process . of produc'hng t hese, coated particles

typical |y neegmiercalhsavatiable gappsr pyntianeds bypinallysold g aidiy 2 Ags srhich

distillation of solvent under reduced pressure, as described on the page
pr ecedi 93gily Benerasesdust) Esppep prEthismetnow depwes Sw3ggobgmnore dexie thangdror di ngl y,
what is now needed is sinpler nethodology for 2 0 providing non-dusting
copper pyithibhe poveder Wienltesied fbt acite thidlasipateicsinahtst fae pogse pyrithiorent i on
provi de one answer to that need. SUMVARY OF THE | NVENTI ON I n one aspect,

t he preffhéan go¥e Bh irhalatidn B8 Waen hendingPawdesin Joarl VeRElatediddsNiThee 2 5
di spersion of solid copper pyrithione in a |iquid dispersant. More

bout  gootee iy v Reel BBl gRTESARE oA TR ROR GRAKE RThE 201 4707 1 ©

copper r.thione particles dispersed. i b), from apout 0.05%to about 80%
oy THlet et ROt iRl Reafd B orbomPRrbdar e dRessri g or
wat er, organi c sqolvents, .and conbi nations thereof., The di spersion
addi t i dﬁ%!%l“y! wighiheingadusting profpenisnonnarel toge pavdeBout 30% of a
dust-inhibiting agent selected fromthe group consisting of surfactants,
pol yner r esiGrrtaibhorddusting femnscafrdoppertpyoiftyoncieave been pievioyslytdissiesedei ght
percents are based on the total weight of the dispersion. In another
aspect ,Mblesppeifisaht, PCTvaiblication W00 @682 distloses cortell edpdr pyriltiiog: a non
particles having a coating selected from among glycerol, dialkyl phthalates, lubricating
15  oils, acrylic resins, rosins, fatty acid amides, dialkylpolysulfides, polybutene, paraffins,
and vaseline. Unfortunately, the process of producing these coated particles typically
necessitates the cumbersome steps of mixing/kneading or distillation of solvent under
reduced pressure, as described on the page preceding the working examples of the
WO00/54589 publication. Accordingly, what is now needed is simpler methodology for
20  providing non-dusting copper pyrithione. The liquid/solid dispersions of the present

invention provide one answer to that need.

SUMMARY OF THE INVENTION
In one aspect, the present invention is directed to a non-dusting copper pyrithione

25  dispersion of solid copper pyrithione in a liquid dispersant. More specifically, the
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dusting @pp@ ﬁnpyrithione di spersion by dispersing conponent (a) in
conponeﬁ k either 10 prior to, sinultaneously, or after, conbining dust
i nhibiting addltlve (c) with conponent (b) in order to prepare the desired
di spersion conprising (a) plus (b) plus (c). A dispersion of solid
non-dusti ng copper pyrithione particles in a liquid dispersant, said copper
pyrit hi oRperfidhicompeibes@) REMUDBLETDWAS dboat SRl (pRErasIvTomNdbsiregd vd from the
group consisting of hydrocarbon resin nononer produced from

co- pol y Bl 2?@%') BP wight 8f solid %@Eﬁ%@n@ﬁﬁﬂ@ﬂe?ﬁﬁ écf%' (%?:)Yrbﬁﬂﬁyou{ osi ns,

pol ystyrene, ulose shel acrylic po yner poly-D, L-1actic acid,

pol y- D, i e tesof di car l.i C

aci ds, 685 °ytb|a§§)/ fwepé)tt ﬁ?%ﬂgmﬁ JIS@I%S?}? nsiéfg%{efico i Fhe %'o'llp &y %ng £CI d,
ethylen coI inyl pyryolidon nosu ona e, chitosan,
guar gu ﬁéga;ﬁé‘g %%‘r‘%&%%,cg‘&{%’&a‘é%ﬁ?fﬁ?ﬁo %‘@r@lwg %‘B?a ditiqnatly CQMPrisEd ot her
aspects of the present invention, wll becone apparent upon reading the

f ol Iwi () fresr ahont0.08%terabpet 39% of a dest-inhibisingiagent spleqtad from DESBRIPTI ON OF
THE | NVENTI ON The present invention provides an inproved solution to the
dust i ngcqusstihgof irfactaysi pellyingr eesswchinders] and chmbinatipmstieresf. of11 cHihpsy
pyrithione. The present inventors have 3 1" 02128- 101 sol ved this probl em

combi ni WeigEORREINtPIE bhdedUnah¥tdtd] veight OF thEiSpeisa.- | nhi bi ting agents in a
solvent to provide a substantially non-dusting or dust-free copper

pyrithione B%Bﬂ{e} hsropgct Srihle ﬁWéﬁtIo‘ﬁq QlredliiPlord &8&0?8?&%&1& dﬁll q' one

conposition of t sént ‘I nventi on kes i he form o ui d

di sper sj Thi s soI d/liquid.di,spersion is ea hand

ol | s dioe FirerPgiiing daspsﬁbowbapﬁaﬁeﬁan%F°r8P?f}ﬁvlhé3 i gPtonggienf 1, et
|nhalat|on exposure of alr?orne | evel s of ca penhp%rlthlone Mor eover, the
i ndlCusiRHPr &9 simuianeovsingsiafter, Gombineg st mhbitingadditysdlcs Mith compeRentyr esent

i nvention contributes both to the inhibition of dust formation fromthe

di sper sbpim orderdtotpoenareethie disitsididispersaén edmepristngta) pus (p¥plge(3. or t hi ck

t hi xotropic precipitates, thus contributing to an enhanced shelf life for
these 1 o diAfdé&psisivnof sdid usedudtitigeioppertpyeithiotaparidispimrSliquid dispersaitended to
enconpass both | ow viscosity solid/liquid adm xtures, and hi gher viscosity

sol i d/ | dafitkiopErQsyRREibhé 9£}$icle§ﬁ§xﬂg@§at9&ﬁ"itﬁ% co ﬂé?é&hpd&ndtsgl%cféll%%tﬁey of the
di spersion is in the range of from about cps to abou

group consisting of hydrocarbon resin monomer produced from co-polymerization of

© 15" vinyltoluene and alpha-methylstyrene, rosins, polystyrene, cellulose, shellac, acrylic
polymers, poly-D,L-lactic acid, poly-D,L-lactic-co-glycolic acid, zein, polymer esters of
dicarboxylic acids, .po]yvinylacetate phthalate, polyvinyl alcohol, polyacrylic acid,
ethyleneglycol, polyvinyl pyrrolidone, sodium lignosulfonate, chitosan, guar gums,
polysaccharides, and combinations thereof.
20 These, and other aspects of the present invention, will become apparent upon

reading the following detailed description of the invention.

DETAILED DESCRIPTION OF THE INVENTION
The present invention provides an improved solution to the dusting problem

25  typically associated with dry powders of copper pyrithione. The present inventors have
3



100, 000,, S ﬁ% room tenperature, preferably between about 5,000 cps and
70, 000 é@ § i5 roomtenperature, wherein "cps" denotes Centi poise: As
used herein, the terns "non-dusting” and "dust-free" refer to a conposition
that is substantially free, advantageously greater than | east 99% by wei ght
free, .of airborne copper pyrithione particles. The term "dust-inhibiting
agent" sddvet thistpooldemupouridsing happep perthidneovith o dyi rhorelastfiohibatingagenfs dust ,
as conpared to a conposition that does not 2 o include those conpounds.

" Al T bor e qidnt € f6videaGubaaalallyednidusti & dustidetoppeepyriiaigki ng Criteria
for Airborne Particulate Matter”™ found in the "1999 Threshold Limt Val ues

and B LA on RS L 6 PUBL D3RP SRR GR FRLELRN e of
R T Ak B T T

associ ated wi th airborne particles depends on particl/e size as well as nmass
condent handicRininyzing gplids hagdipgproblemse angt reducipe prelannating the sk - qust i ng
copper pyrithione di spersion conprising copper pyrithione, a dispersant,

and a dnbalaiiemexposunef eshpmatryel of sopparearithions tMeregvasutheduaelusion phy of
surfactants, polyner resins, binders, and conbi nations thereof. Each of

t hese causpobitifg cemporentisite dispersivhefdied priesenbiiventionCGappehut@ybidth ko hee i s
avail abl e commercially (from Arch Chem cals, Inc., Norwalk, CT) in the form

of a driphPAESE dudioPmhS & tROBIREErsiBH ) dnldtb ARENABYiR MRS LTSS Y 1n the
di spersion of the invention, or copper pyrithione may be nmade ny

convent j : g j > " ' | Ak . Nos.
5. S0, o5t it ERBAE pEAI il rtibuiBoh SEABRE whdlr e dr e 02
reﬁétiqg a _copper salt and/or copper oxide and a pyrithione salt in an
aqueousT RV Fani ¢ carrier nedium Suitable pyrithione salts are those
which are soluble in the organic or agueous carrier, such as sodi um '
cal ci um potAsyiediereamdheriegne disapisionl isingmded o enepness bhovh lovhyisersitici d or
the non-nmetal salts such 15 ' as the ethanol amne salt, chitosan salt, and
t he di swlifliliqeidaimixwiespynd highemascosity stidilsjuedeomapasitainsysuak as pasdtése f rom Arch
Chem cals, Inc. as "OVADINE MDS'). The pyrithione salt is preferably
enpl oy aGerenal B tRidsokitydf the divpemioalio i the Rengand fiwhnabioud 0,000 cps to about
100,000 cps at room temperature, preferably between about 5,000 cps and 70,000 cps at
15 room temperature, wherein “cps” denotes Centipoise:
As used herein, the terms “non-dusting” and “dust-free” refer to a composition that
is substantially free, advantageously greater than least 99% by weight free, of airborne
copper pyrithione particles. The term “dust-inhibiting agent” refers to compounds that
prevent or inhibit the formation of dust, as compared to a composition that does not
20  include those compounds. “Airborne particles™ are described in detail under the
“Sampling Criteria for Airborne Particulate Matter” found in the “1999 Threshold Limit
Values and Biological Exposure Indices” published by the American Conference of

Governmental Industrial Hygienists. More specifically, that publication states that, for

chemical substances present in inhaled air as suspensions of solid particles or droplets, the



wei ght pgggﬁp more preferably between 5 and 25, and nost preferably

bet ween QS and 25 wei ght percent, all weight percents being based on
the total weight of the reaction 2 O m xture, in order to prepare the
desired copper pyrithione. The copper salt is suitably any salt containing
copper that is soluble in the earner enployed in the reaction. For exanple,
i f wat epoieatidltazardagdoefatedusigh birbarn@patickadésends oh patticrappers vdll &mas

di hydrate, copper sulfate, copper carbonate, copper nitrate, copper

acet at ecoenigidn. @s conbi nations thereof. The above copper salts nmay be
used individually or in 2 5 conbination, or in conbination wth copper
oxide. 5 I T de

combi nati on, %%Jf&ﬁ z{t%"ab&% t(l\‘lgﬁ))pe%énﬁ%etn’tlog ﬁ_lﬂ?c?]}gﬁl;isstﬁl céélge(r?%&ﬁ&lgﬁr%) loyed in an

amount qf between about one and.about,. 50 wei ght percent... nore preferably
bet ween eparﬁpngemaeﬁlaﬁfommﬂlwr&nadwagrﬁ%%%@ﬁryﬁlﬂa%swna 15 and

20 wei ght percent, all weight percents being based on the total weight of
the 5 rededtebtionithe goup cangsimeofsneactanty pebmnaiiresing, binderseans i on ni xture for
preparing the copper pyrithione include water, organic solvents, and

conbi natormmsaatidvstieyéof. Fneh of thesgamponsois vedissussacinumiere demdielsv.such as

nmet hanol and et hanol, am nes such as diethanol am ne, ethers, esters, and

the |ike. 100$herp9ﬂtmmﬁ=xls Bghi RBRARMIMEIAll) (P68 ACRURSdaly) IncS, m:wiu@ed by
di spersing the copper pyrlthlone prepared as descri bed above in an aqueous

Or  Or gapireirfthe R&GHS %epq% pﬂto'fegpfet ggﬁ@fdn%%gﬁéﬁb%dﬂ%&? rior to,

si mul taneousl y W t fter perform sper si ng step ustrative

orgar ol BT 5%“*& R N O o
|nthe nt invention wi |l be the bal ance of the dispersion_as corrpa red
O heMBIAG KRB BHER T, SRPIRERE TiS ot DiopesET-0% Sr0A0ub 248480 about 80

% preferably from10 wt%to 80 wt% based upon the total weight of the
di sper sBaeflyriceprss pyathignermanhbomeds By paetieg apdnpersqil andéat coppartoeridti ander si on
in an anmount of between about 20 and 99 wt % nore preferably between about
30 and &pyrithidne sealeim amageeusrprgdnér cdntigr thediume ISuitbida pyS3thi@rdakdatet % and
nost preferably between about 40 and about 55 wt% All weight percents are
based upest wiieh hrtsdlubleindhé offanichte aghone caririe suéh as sodium, calcium,

potassium, and magnesium salts of pyrithione, pyrithione acid or the non-metal salts such
- 15 ° as the ethanolamine salt, chitosan salt, and the disulfide salt of pyrithione (which is
commercially available from Arch Chemicals, Inc. as “OMADINE MDS”). The
pyrithione salt is preferably employed in an amount of between about one and about 40
weight percent, more preferably between 5 and 25, and most preferably between about 15
and 25 weight percent, all weight percents being based on the total weight of the reaction

20  mixture, in order to prepare the desired copper pyrithione.

The copper salt is suitably any salt containing copper that is soluble in the carrier
employed in the reaction. For example, if water is the carrier, useful copper salts include
copper chloride dihydrate, copper sulfate, copper carbonate, copper nitrate, copper acetate,

as well as combinations thereof. The above copper salts may be used individually or in

25  combination, or in combination with copper oxide.
5



particuﬁa%k$_ﬂﬁeful anount of copper pyrithione is about 45 wt % The
dust -i nhrbi'ti ng conponent of the conposition of the present invention is
preferably one or nore surfactants, one or nore polynmer resins, one or nore
bi nders, or 2 5 conbinations thereof. Generally, this conponent conprises
from about 0.05 to about 30 6 1b2128- 101 W % of the conposition of the

i nventi on. P&ht ceppeardly ousedpel saltdsdppendwite comiginatiieh, tsadets prémte eoppensef ul

for inclusion in the dispersion are the copolynmer of vinyltoluene and al pha
met hyl spyritaithe is pelarshly pipYsicl iremeamogitlof bes@en ab&ltloas and@ bt 50 waasmer s,
poly-D, L-lactic acid, poly-D,L-lactic-co-glycolic acid, zero, polyner

esters Bércgitﬁﬂbééq%k'feha%llﬁﬁét@?cn Pahyvh Wéiﬁa@&F&@ntpmmg%k)ge’fe%gm%t?%n al cohol ,

pol yacrylic acid, ethyleneglycol, polyvin pyrrol i

ther oof oy it 20 lePE Bere HCEI HATERy n el BE B0 o R SRR BT

invention my be selected fromthe classes of surfactants known as

nonioni E&UNEAVES | cationics, and 10 anphoterics (the latter being al so
comonly referred to as "zwitterionics"). The surfactants are suitably

enpl oyed si nghiyiersathat are gsafbli indhe wwaetionf mixire forpreparingtheceppef pynithiamef act ant s
sel ected fromthe above-nentioned four classes of surfactants. \Wen used

si ngl y, inolmde ovater sorgasic polets,rand combiradoghthtfeef, aliseful @rgaic belotmpt s were al so
found to provide good results. Although |ess preferred when enpl oyed as the

sol e suimtmat arbholt Be:hld methaidl Ahd ifhincd ¥iABPHRH AL UfettMblathaRierr ovi ded an

i nprovenent in reducing the extent of the gelation problem during

product i.n. ‘&Bdrtﬁ}: iigopper pyrithione dispersion prepared w thout enploying
any surfact’ant. eful nonionic surfactants include |inear alcohol
alﬁ§xylates, such as .the |inear,al cohol

et

et.hoxyl at es, . .
Yyl at o) PRSI RIPERORRD ERN LG R Sion SPragvRes Py HREreYexy | at ed
fatty al cohols, .and pol yoxyet hyl ene cetyl ethers, and the like. Useful
| i near WPEHOMIHPRORIPPaEd 85 dpssTibehshoveilpn gqueps prpyRanic disperssanide, under
the registered trademark POLY- TERGENT SL-42, a product of Arch Corporation.
| f desilneatponating aldosghohibiingmgghtariorite syoiltanboyslyewithcamfled perfoimmgl thever
al kyl group, and such a product is comercially avail abl e as POLY- TERGENT
SLF- 18, digpepringstbe THusatide ocapiatispersagarindude aflar(w)] aledHodxydchtae that is al so
a product of Arch Chemicals, Inc., and these end-capped
methanol, ethanol, ethers, esters, and combinations thereof. The amount of dispersant used
15 in the present invention will be the balance of the dispersion as cdmpared to the other
components, and generally represents from about 1 to about 80 wt%, preferably from 10
wt% to 80 wt%, based upon the total weight of the dispersion.
The copper pyrithione is preferably employed in the dispersion in an amount of
between about 20 and 99 wt%, more preferably between about 30 and 70 wt%, even more
20  preferably between about 30 and 50 wt%, and most preferably between about 40 and about
55 wt%. All weight percents are based upon the total weight of the dispersion. A
particularly useful amount of copper pyrithione is about 45 wt %.
The dust-inhibiting component of the composition of the present invention is

preferably one or more surfactants, one or more polymer resins, one or more binders, or

25  combinations thereof. Generally, this component comprises from about 0.05 to about 30
6



| 02128- { bk okipgar al cohol al koxylates are notably | ow foam ng during use.

Al so advant ageous for use in accordance with the present invention are
surfactants within the group commercially avail abl e as POLY- TERGENT SLF-18B
series surfactants, which are surfactants characterized by enhanced
blodegradablllty (also products of Arch Chemcals, Inc.), being 5 al kene
oxi de- capped the aemmosizion o die 1aywdiop! é’@’é?u]aé]dmsaﬁuhﬂwudvhymérﬂéd@k’ﬁﬁﬁlaﬁrol eties
in the backbone, and suitably al so containing at | east one propyl ene oxide
noi ety ara usdfel foadichoivm inabe dispakionact the copolgmpt &, vinyltdluéhe aRdtatpitas 4, 925, 587
and 4,898,621 . O her useful nonionic surfactants include one comrercially
avai | abhethamtyNa{dDrdsifdl pSlystareht ARG @teltdd!] Aagh@pslymend psly-DfL -kt |

Chem cal . %hls surfactgn? ?g a detergent 10 rgnggsz?&tu?;@of C9-C 11 li near
primary, n et hyl ene

oxi de ﬁgﬁiﬁgpgbgghkﬁ h3$ﬁ§%¥%%¥l%%gpﬁ?%ﬁéﬁggﬁfﬁfﬁtr €§§¥§EIHC|Ude t hose
contalnl | ene ,oxi de or
o oy ARG el et APLSt Baliedy e e BB MO TR

al kyl di phenyl et her di sul f gnat es aIkyI phenyl 15 et hoxyl at ed phosphat e

est er s, PYSERlIgENG, sadiven ligwauito onghe, Ghitrsan] gk SYEE-4! ysp?qhéaﬁie%am benzene

sul fonic acid, diisobutyl sulfosuccinate, abietic acid and al kyl

sul f onatogsbinationetheosdf ul  ani oni cs ar e pol ycar boxyl at ed al cohol al koxyl at es,
preferably those selected fromthe group consisting of the acids or organic
or i nor gani cSuiablessutthcthine efrpldyediimghe doalpysitioh 0X Heglresdnl inne@tfonahapbel

al koxyl at es, pol ycarboxyl ated branched 2 0 al cohol al koxyl at es,

pol ycardapxdedatons! tHe)dsk&s ¢l suB@hnd kkowy hath&fenidd) %%{Hgl adibhRBSanidher eof .
These pol ycar boxyl at ed alcohol al koxyl ates typically contain at |east two

E%‘ i ;ﬁm%'téi’xcé %‘tﬂh‘fzﬁ‘ie? aiEB'c‘égHAcﬁ% ﬁég&iéeg{] tthlg "Wftt\é@&ﬁ EQ?VII%EO' al-cohol

oxyla es are ose ni ng ol ypropyl ene
ZTLSEQS""&"%E b ey i%ﬁ b PSSR e i o el Pl o, as
PCLY—TERGENT CS-1 tradenarked surfactant of Arch ~ 102128-101_ Chem cal
Cor por awrfaﬁantm@eeﬂ {reny the Rhe verwentigned ke chasgesaf surfediantai Whenpeed car boxyl i ¢
singly, nonionics are preferred, although the anionic surfactants were also found to
provide good results. Although less preferred when employed as the sole surfactant, the
.15 - cationics and amphoteric surfectants provided an improvement in reducing the extent of
the gelation problem during production of the copper pyrithione dispersion prepared
without employing any surfactant.
Useful nonionic surfactants include linear alcohol alkoxylates, such as the linear
alcohol ethoxylates, ethoxylated/propoxylated block copolymers,
20  ethoxylated/propoxylated fatty alcohols, and polyoxyethylene cetyl ethers, and the like.
Useful linear alcohol alkoxylates are commercially available, for example, under the
registered trademark POLY-TERGENT SL-42, a product of Arch Corporation. If desired,
the alcohol alkoxylate is suitably end-capped with a lower alkyl group, and such a product

is commercially available as POLY-TERGENT SLF-18, a propylene oxide-capped linear

25  alcohol alkoxylate that is also a product of Arch Chemicals, Inc., and these end-capped
7



aci d, g@ lezgalgﬁ polyacrylic acid, along with the starting al cohol
al koxyl 29 est ers of the al koxyl ate of the polycarboxylic acid.

Al t hough individually the cationic and the anphoteric surfactants are
acceptable 5 for use in the process of the present invention, it is
preferred that they be used in conmbination with at | east one surfactant
f r om onBnei aicbhholailkesylaésss astablyl lbwdbsbmingudtringus@nAtss adnaitagbeusatdeyise
triammoni um hal i de, non-linear alkyl dinethyl halide and al kyl di nethyl

benzyl anavesiddmcith R freRheintefbnré iaedctimtSwithinlths %xt)at) CYRnAFREIRS eri c
surfactants include polyglycol ether derivatives, oxyl at e oxazol in

der i vat bycigb1cl B W?hetﬁ% ifds k6 &argghtrfi@uﬁ bl ends can be

enpl oyed 1n the process o resent |nvent|6 ased on varl ous
conblnatlon he bov ScCri fact ch,a bl en .be
cortnei eng. oo\ Shexssdsseried o b BER Bk PR pfipiainfnc i
above- descrlbed four broad cl asses of surfactants Conbi nati ons can
i ncludealkensriidesapgad Sacar algopal alkeroates comfppingcthgene Grdameisties M e ani oni ¢
with cationic, anionic with anphoteric, cationic with cationic, cationic
Wi th anlpmbbmd, end swtabbnalsp gintdiningat lsasteone mmﬂytmliethdetmoiamjh@u@ri c, and
anphoteric with anphoteric. Likew se, ternary and quaternary bl ends of

sur f act bugkbory asédikelosddfor &xungde,dn U .S Ratiss 4,925,887 and 4,89R621.i vel y, from
within or anpng the above-described classes. 2 0 Suitably, any single or

combi nati on @fpek \ea,ﬁutrttfnﬁﬁmpturtaeahtssHélta&smo?mtlé@mu&taealtamté HNBODOL

i : Ikust|rat| ve | |st are suitably enployed noni oni cs, | ncfu | ng
o oduat o 3 em5%911’394&5%#5?%P?ﬁgﬁt@?‘ﬁ‘?%“ﬁ"f‘hﬁ il %%f s NECDOL

91-8 surfact ant r t of the Shell on), et hox t.ed |iner

o i Hangemitue LT E Rhedmriiniy gl clierle Lhavwg@naweraa £S5 Uni on
Car bi de Corporation), and EQ PO bl ock copol ymers (such as POLY  102128-10I
TERGENTnges phctiyilenaexidaper molsrad alrohobfOthercyselirl apnienic surfagtants inakydean oni cs,

i ncl udi ng al kyl di phenyl ether disulfonates (such as POLY- TERGENT 2Al

sur f actthoge, coatamiog adineafCRECE h cabenichaih and five pr sialekhpllenslvaniel orgirdymytstieat ed
phosphat e esters (such as Wayfos M 60 surfactant, a product of Arch

Chem calxidd goups peaidlentyd.at ed | i near al cohol al koxylates 5 (such as

POLY- TERGENT CS-1 surfactant, a product of Arch Chemi cal, Inc ). linear
al kyl benzer@se?lﬂlafnﬁﬂh&sﬁﬁcﬁnfssﬂiﬂﬁdéﬂk?ﬂ mljle%ér%@su%ﬁtt phéhylprOdUCt of
St epan Conpany), al pha-olefin sulfona (such as BIO TERG

t I such as
v Syl fherd! SREEREERLY oAl afieaghl ﬁs?ﬁr'é%ﬁ l'ﬂ? ﬁenzén S kyl

sulfat es. {such. a Al SLS surfactant 0 t of Stepan Corrpany)
(c) cat Hﬁ?lﬁsﬂctd alllﬁ?&flg'él\glf FCUE’?tF 'r‘fiaﬁtﬁarélaiﬁﬂg ]? Y- as CTAB surf act ant,
a product of WAR Scientific, Inc. pol yoxyet hyl ene cocoam ne (such as
MAZERN sur f dthgnisefu] apiogiss are Eﬁlmﬂmytﬁﬂ%tlp?@rlkowlmmrgrefarqbwt f¢ nes (such
as ARMEEN surfactant, a product of Akzo Chem cal Co.), dicoco dinethyl
ammoni selebtzd ifihen (IELEIWIa@nSEﬁn@Whe@gMﬁ ac prganic Oairprrgaju'mwﬁsfof fet co Cheni cal
Inc.), di-isodecyl 15 dinethyl ammoni um halides (such as AMMONYX K9
sur f actfelddwing: polochiboxyddteSlingin alcohsimeoxylatesapolycirbbtifatedbiaintlest hyl stearate
(such as CERASYNT 303 surfactant, a product of ISP Van Dyke); and, (d)

anphot gidoks} alkaglmet fib%lyi%@x‘blﬁﬁ&lﬁ&ﬁ'cy@ﬁé‘ﬁ&o%@ 'élk\ﬁ 1S SndTUABiBSoAL BEGAL A
surfactant, a product C ba- Gei gy), ethoxyl ated oxazolin derivatives

(such qgerm&%o-liyca\{bm;{tgc‘r\ SRBo! aﬂ(o%lﬁgels %x@iﬂﬁ%ﬂ%ﬁa &E‘tgﬁt 8’% s).

succinic acid radicals per molecule. Preferred polycarboxylated alcohol alkoxylates are
those having a backbone containing both poly(propylene oxide) and poly(ethylene oxide)
blocks, and such preferred polycarboxylated alcohol alkoxylates are readily commercially

25  available, for example, as POLY-TERGENT CS-1, a trademarked surfactant of Arch
8



2 O‘Iaugﬁﬁbggogropyl betain (such as LEXAINE C surfactant, a product of

| nol ex emcals), lecithin (such a CANAPERSE surfactant, a product of Can
Anor al ), di sodi um cocoanphodi acetate (such as MONATERI CS surfactant, a
product of Mona Industries), conplex fatty amne salt (such as MAFO 13
surfactant, a product of PPG Industries), and cocoam ne oxide (such as
MACKAM CkericakUsrparatiant Tha pplyoatbokylefed mlvehdlxhay ylse céatainm ibydattlbxylict o

| 02128- 101 The surfactant or surfactants are preferably enployed in a total
anount  @fid,Fet weaiplépolifachliaciindlonpotih thoStahingwed bl alkoBylfe RhEEQERIY
between 0.1 and about 5% by wei ght, and nost preferably between about 0.5

and abom% atﬁ{]ggp%té/@itg@f,(gr}{%%w%k%m_percents bei ng based upon the total

wei ght o I spers Itabl e resins for use as the dust-inhibiting

conmponent in e COMRositi of ..the present .invention include acrylic

oo nee i nyf G IERSElobli G heSanba® B TR MR B iR e
natural _resins, rosins, polyester resins, plastjsols, and canbi nations

t hePeof for yseipithe peocrssiad thepreseat myepyon digs preferredithet thevPousediBn of the
present invention. Plastisols useful in the dispersion of the present

i nvent i mbioationi kith at least pne girtastant from@nerndithe otherclassesn Ibsteativei zer, as
described in U S. Patent No. 5,319,000 including coormercially avail able

pl ast i satisnicoirichideialigy! ptiasmomurehaside b Bisdan alkghiiadetyll dakdkdarid alled. Usef ul
pl astisols with the carriers, for exanple, include adipic acid derivatives
such asdifethsPhétizyl afoRAing halfie-ddnbig s@dichate 11108RHYE afPRYleriadi pat e,

bi s(2- et hyl hexyl )adi pate, diisodecyl adipate and.

bi s( 2- - ' ‘ LG ' ' ' : is(2 ~15

et hyl RS oM A dligeol 38R AL ALE BB BR300 She g1 ycol
di benzaqgat e, .di propyl enegl y.cal, .di benzoate, and

2, 284 ﬁ?‘i‘fﬁ@ﬂ(ﬂ%ﬁ?@%ﬁa&hﬁqﬁﬁ&ﬂ}%’ﬂ:i sobutyrate benzoate; citric acid
derivatives. such as tri-n-butyl citrate and tri-n-butyl acetylcitrate;
epoxy deri vatuitpble biends cag b'éﬁ@i?i/%’ﬁééfdt@mwfdb? presgsiineniay basedaed oil |
2-et hyl hexyl epoxy tallate and bisphenol A diglycidyl ether; glycol

der i vatvaviess eanshinatiorgiod the ahome-dgsopibed serfaytatits sSushgdnentdegantbeiagyhyl ene gl ycol
di - 2-et hyl butyrate, and pol yet hyl ene glycol) (200) di-2 ethyl hexanoat e;

gl ycol aoamimtioh ofsworet hpte pinfabahis] bettvest ogwithinltihé sboaedicbiribet phirtabad et hyl
gl ycol at e; hydrocarbons such as hydrogenated terphenyls HB-40, poly(al kyl
napht hajlABRSf suftadwiits. E&omdidaBbad &4 inf10a8blerds df MEREYh anidhe il | nat ed
paraffin (52% w% C) ("CERECLOR S-52"); isophthalic acid derivatives such
ol égt e%‘éﬁ%@%ﬁ%h chact gﬁg%g&&?gg#%él@%@hge %%P?’\e/%gx@tﬁc lﬁgcsa%l;d ﬁ&but yl
phosphat tri. 2-e l.hexyl phosphate.. tribut.oxyethyl phosphate,

Chor i raeni® it SophelPud oA AR 8YBnispRqrieri WG Mgy FRE hosphat e,
tricresyl phosphate, .isopropyl phenyl di phenyl phosphatc; ("KROTINEX 100"),
tbutyl &H&WFC”&i‘ﬂﬁbﬁ?Ph%ﬂb% pﬁl’iwlsertsmw edzpitqrnary plends of siyfapientsibydi phenyi
phosphat e and i sodecyl phosphate; phosphoric acid derivatives such as

chl or i sekeetingibrsesidewrtyntactants, respectively, from within or among the above-described

classes.

20 Suitably, any single or combination of two, three or four surfactants from the
following illustrative list are suitably employed: (a) nonionics, including alkoxylated
linear alcohols (such a POLY-TERGENT SLF-18 surfactant, a product of Arch Chemical,
Inc.), linear alcohol ethoxylates (such as NEODOL 91-8 surfactant, a product of the Shell
Corporation), ethoxylated liner alkyl benzene (such as TRITON X-100 surfactant, a

25  produce of Union Carbide Corporation), and EO/PO block copolymers (such as POLY-
9



("PHCSGﬁ&ﬁ ggﬁﬁ-R"); phthalic acid derivatives such as dinethyl phthal ate,
di butyl "p gha ate, butyl octyl phthalate, diisohexyl phthal ate, heptyl
nonyl phthal ate, heptyl nonyl undecyl phthal ate, diisooctyl phthal ate,

di al kyl (C~ -C, (C6 -C,0) and (C8 -Coo) m xed |inear phthal ates
("SANTICI ZER 711 " or "PLATINCL 711 P"), bis(2-ethylhexyl) 1 o phthalate,
di i sodeTERGENTE} Btdesurfictant @agpyrbdysh bfiAkck Ghendicaly Ingoc (H) phiomedsameluding y|

cycl ohexyl phthal ate, butyl benzyl phthal ate, '

7- (2, 6, 8kSt diphdryethbydisdl fonstes Isuek s POLN -TERGENT 2phtshefbethst, a product of

bi s(2- but oxyet hyl) phthal ate, di(n-octyl) phthal ate and di cycl ohexyl

pht hal ajg; st hytataf] (suchls WhySORR50
("PARAAS%?%?%%@?fﬁ%@i%?gnggﬁéﬂ%gﬁygggi?ﬂ?ﬁg#yafég600) ("S&NTICIZER 334F"),

o2 2L ot S8y ol e ST B ol 21
B, oA USRI LI SR T W o)

sebacic acid derivatives such as bis 2-eth%lhexyl) sebacate; stearic acid
der i vat dlplsbenzere subfonigtapid (secdt asBIQSOI a8 d 30 sudeddans, aprodyeiafwéepasuch as
sucrose acetate-isobutyrate; sulfonic acid 2 o derivatives such as

N- t hyl - Compiny)pdlplenietefih ot swhcs BIOYTERGT A$H46 serfaddards4 prodoét gfhenol and
cresol ("MESAMOLL"); terephthalic acid derivatives such as

bi s(2- eSﬂéﬁixh@&ﬁﬁbln)l),ediﬁlﬂtmshﬁ%ﬁfc@iha@Q thuth b§BRROWET STC-78 sG@hdtmf 4 medusuch as
tris(2-ethylhexyl) trinellitate, heptyl nonyl trinellitate, heptyl nonyl

undecy! ofﬂo?@hl:ﬁx}c’%i ?ro?lﬂgtsi, %h%ﬁfk?ﬁ&ﬂfatésr(éd&'ak isr]'f%‘)l;%ﬁ& RS dpbtdht, Garriers

for the plastisol 1nclude Itrves not nornma assified as 2 5
pl astici zers, ch ol yol s. _An .i mportant .criterion for th L{ives)
Csdrli BB8 o Bt EnRRuHS 1S ol RPRHAR 1 i GO hulds (BER |
inventign is that the additjves) .interacts with the selected. swellable
pol ymerCT48 wrfaﬁaﬂt,ﬁ@@ﬁqua50¢%“€%§glsn%5sefiv<i~}a@° PxygylEeg mmg&??m es. In
order for the carrier to be useful in a specific application, swelling of
t he pol asdAZERN pwifastantnasprodiact of PRE Indussties)rinepry elgyb prines ésusbiadw t he
degradati on tenperature of the polynmer and of 5 the carrier. Heat
st abi | | ARMEREM suidadtar ) wplodudief evkab @3henidah Cor)déicotondiprethyil dmneiniwvat ed
degradation tenperatures. The anpunt of Garner enployed in the plastisol
sui tab'%liﬁégﬁﬁﬁ aD SETERNA BREMActAN, APpRhdai@fedd Chemafe b ii-36desEN about 50

and about 85, weight percent based upon the total weight of the dispersion.

10, 3ui ;@Hegﬁt e S}r{ah%@ét(é@ﬁ!asm Igggo@@uﬂc%% hprl:ﬂlY&Wfoé?aﬁnC' ude,

f of "exanp OW ng resins an I nations thereof cellulosics such
as cel lul gse acet.at. cel.l ul pse.acet at ifrate, and

et hyl ce¢?rﬂP%r£y ;aHS(ﬂtusg%lrm’g?eetg}%ssﬁec ﬁ%@”%%?%ﬁe%ﬁgb %gé:r?a;cl?%{g’& and acrylic
copol yners, paqlystyrenes; polyol efins.such, gs pol yet hyl ene and . '

pol ypr BoREEt ISToVoe Dokeh abedd) pruptmsricsatmatudine nalyaTyccl elher gfriYalives,i ny)

pol ymers such as 15 polyvinyl acetate), polyvinyl bufyral), polyvinyl
al cohol (puchnas ABEGALNA sutfResrntde prodaetcd§abs -frerg crihaxpidted exagolmdi f i ed
copol ynmers thereof; and conbinations thereof. The preferred resin is
pl ast i sderivgtieddsyphl ag ALKAXTERGOT IV esurfadtRvCh prodociodf Argus (ihieomaddls), nade by
emul si on polynerization and is cormmercially available, for exanple, as

" GEON  12eAmidSpidpPdétdin Qfuch B8 LBXK APNEIC kma@Wdu& of el enahicalsynount s

of the resin conponent of the plastisol generally range from between about

0. 2% by uiig Q.{ucﬁg@ﬂgﬂgFRgﬁ%hHlﬁct‘éﬁi gggoldu@ﬂ 4t il ARbraP 68 Pei ng based

upon the tot wei g e plastic
cocoamphodiacetate (such as MONATERICS surfactant, a product of Mona Industries),

complex fatty amine salt (such as MAFO 13 surfactant, a product of PPG Industries), and
cocoamine oxide (such as MACKAMINE CO surfactant, a product of the Mclntyre Group

25  Ltd).
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Usef ul Rjzlil _rlﬁlthat may be used in the conposition of the present invention
any | owme pol ymer or wax known in the binding arts. Exenplary binders
include rosins 2 5 such as rosins sold under the trade name "TACOLYN' or
"PlI COTEX" (hydrocarbon resin 13 102128- 101 nononmer produced from

co-pol yneri zati on of vinyltoluene and al pha-nmethystyrene), acrylates such
as met hyl acFhd sarfactant dnysurfactants ateeprefenably hmploykeé in x totaleancanbef baiweemyuns,

pol yvi nyl al cohol, ethyl acetate, and conbinations thereof. Useful anmounts
of the dotd®05 andatwne 10% ek eighh more preferatly betvedeat 1 éhdlattont syt 20 wt %
nore preferably fromabout 0.5 to about 10 wt% and nost preferably from

about Qy&ohOafPRbSt prefdtally BltlvedPAHUt 03amARBbSt 296 b daiesl] @Bighhe t ot al

wei ght of “the conposition. As iIndicated above, the dust-inhibiting agent
conponen the .c By f 1. L:nyenti on may be used

i ndi vi cﬁﬁ% 6?‘95 b(eé.ggl?afgggc:ﬁﬁ/n éggg%t?lf%%:l @nﬁtﬁigﬂéﬁ{%@xa pol ymer resin as the
dust-inhibitin onponent ) . ternatjyvely, conbinati.ons of one aqr. nore of
he510' above BabETrBER o ks af Bk barhikenbPoney bR Foatposdioped the

dust-i nhi biting conponent. Mreover, it is possible to enpl oy one or nore
of the PEgssDEInyenfion ipdddeipeylic resing; Yinygesip® Btkydresips, epXirfeg®sant s) in

conbi nation with one or nore other dust-inhibiting agents (e.g., polyner

r esi ns)polyurghadtuesing, matwlalgesing moding, pniyestanmssing plastifols remdmogdamationsivent i on.
As indi cated above, the copper pyrithione in the dispersion of the present

i nvent itRétedd VYl fesikgs parbchlanyusdfulbinfthd@mpiticilsithegrep@iviibiention.e. 9. , a
di spersion), or, alternatively, . larger non-inhal able granules (e.g.,

greater thaw&eﬁbﬁ%_uéeq@rtgea%gergﬁﬂ%rfﬁ{é presehDfveRidd c%g)rfs%%giﬁ fig of Or the

copper pyrithione int I spersion is between about 0.01 mcron and about
At gt 858 baEer, AEIRERG PR b B NG, SRR SedfBOM e, of onhave
G e P BB Ry o AR o oo
preferably one or nore surfactants and/or one or nore polyner resins and/or
one or UYssfid phistisrds withdheicarriersnion cxamplengclude pdipicngid desivetigesduebas si on i s
prepared generally as follows: 14
diisobutyl adipate, di-n-hexyl adipate, hepty! nonyl adipate, bis(2-ethylhexyl)adipate,
diisodecyl adipate and bis(2-butoxyethyl)adipate; azelaic acid derivatives such as bis(2-
15 'ethylh'exyl)' azelate; benzoic acid derivatives such as diethylene glycol dibenzoate,
dipropyleneglycol dibenzoate, and 2,2,4-trimethyl-1,3-pentanediol-isobutyrate benzoate;
citric acid derivatives such as tri-ﬁ-butyl citrate and tri-n-butyl acetylcitrate; epoxy
derivatives such as epoxidized soybean oil, epoxidized linseed oil, 2-ethylhexyl epoxy
tallate and bisphenol A diglycidyl ether; glycol derivatives such as diethlyene glycol
20 dipelargonate, triethylene glycol di-2-ethylbutyrate, and poly(ethyk?ne glycol) (200) di-2-
ethylhexanoate; glycolates such as methyl phthalyl ethyl glycolate and butylphthalyl ethyl
glycolate; hydrocarbons such as hydrogenated terphenyls HB-40, poly(alkyl
naphthalenes), PANAFLEX, aliphatic aromatics (‘LEROMOLL”) and chlorinated
paraffin (52% wt% Cl) (“CERECLOR S-527); isophthalic acid derivatives such as di-2-

25  ethylhexyl isophthalate; oleic acid derivatives such as butyl oleate; phosphoric acid
11



102128-%@&12_fbpelected pol ymer resin and/or surfactant is first added to a
m xi ng vesseél and di ssolved in the solvent of choice with | ow speed m xi ng
(generally from about 500-800 rpm using a high speed disperser or another
type of mixer or mll known in the paint and coating art. The copper
pyrithione is next added, and the m xing speed is increased to 5 between

5, 000 aderivAbivedEuchpntritdtyl pigspleate ot 2-athgthenpl pHosphaeg niigeooxeshydi sper si on or
paste is produced, generally fromabout 1 mnute to about 4 hours, nore

pr ef er aphysphate/eaéantteDdipheiphas é*M@QGWRIQQX@-ZUJ’l),Q%syﬁHHMBW?h@ﬁﬁlfa?er, abl'y

fromabout 5 mnutes to about 45 m nutes. The pH of aqueous dispersions are

gener al ' j | : ] rithi one wet
filter E:rgclgge@? Eﬁﬁ?gﬁg’t%&ﬁ%@gp gﬁf}gglgg%?)g'ﬂg%p@gﬁs@%g?ggﬂ g?ésa{)oe(f’Z’iton, r emai ni ng
wat er st , be repoved, fromthe fi Ltion. In e, emqodi nent, the
above nmg%yﬂj eyl eélyh%l??ép%]arﬁegsél\gﬂgdgﬁw b?@@?ﬁ?HWW Q%ngﬁiest ar k
trap_ connection or another device used for renoving the water fromthe

or gahi cbisodssd! rhasehateahesrhorigyrcskdenivatives sueh peshierinptedpalyplosphanstel 05C or
hi gher until no nore water 1'5 is being renoved fromthe dispersion.

Al t er naCiPFEISGARBCA2xR g phthaliberidi derévativeesuch as dinnethyltphtHatete difuyl no)

requi red heating tenperatures. The non-dusting copper pyrithione

conposi phthalatef bitheoqylqseindlate, disohdxghphhylate hepdianons! @tﬁé}&ﬂ@,em@t'dﬂmowi ch
takes the formof a thick paste. When made with water as the dispersant,

t he contm&:ylimmte,td]ﬁobay%mﬂehﬁm?l cdﬁ@?@,i éggysﬂ@{dgy.dr,og 3&niq§29d range of

from2 0 about 1000 centipoise (cps) to abou cps at

LR P pi RG0S ANTICDREPAPRE BY ATIRGE R BT BRE EilTheRln | 0, BT Ehe™

i nvention an organi c solven as a vi'sc ly in the
abadi 70 be Rt BRI AivoferdR Phibalbls. utnths PR AR SRR i ng
“copper pyrithione conposition of the present invention offers significant
advant afiBalagchutylengpmhehalaio, i-(2:0.6.8ceempibyi-¢-ovas-axo-namyDdenzyl art. The
non dusting copper pyrithione dispersions of the present invention provide
easy preideadstenys@rnitoxyethyl) phthalate, di(n-octyl) phthalate and dicyclohexyl phthalate;
. polyesters such as adipic acid polyester (mol wt 6000) (“PARAPLEX G-40"), adipic acid
polyester (mol wt 2000) (“SANTICIZER 334F”), azelaic acid polyester (mol wt 850)
15 (“PLASTOLEIN 9720), azelaic acid polyester (mol wt 2200) (“PLASTOLEIN 9750”)
and sebacic acid polyester; ricinoleic acid derivatives such as methyl ricinoleate, n-butyl
acetylricinoleate and castor oil (90 weight percent glyceryl ricinoleate); sebacic acid
derivatives such as bis(2-ethylhexyl) sebacate; stearic acid derivatives such as butyl
acetoxystearate; sucrose derivatives such as sucrose acetate-isobutyrate; sulfonic acid
20  derivatives such as N-thyl-(o,p)-toluenesulfonamide and alkylsulfonic acid ester of phenol
and cresol (“MESAMOLL”); terephthalic aéid derivatives such as bis(2-ethylhexyl)
terephthalate; and trimellitic acid derivatives such as tris(2-ethylhexyl) trimellitate, heptyl
nonyl trimellitate, heptyl nonyl undecyl trimellitate and triisodecyl trimellitate.

Other useful carriers for the plastisol include additives not normally classified as

25  plasticizers, such as polyols. An important criterion for the additive(s) useful as carriers
12



m Xi' ng Whl?&ﬂaﬁnts coatings, or personal care conpositions, such as soaps,
shanpoos, nedi canents, and the |ike. The dust-inhibiting properties of
the present invention S|gnificantly reduces the presence of airborne copper
pyrithione dust in the |ocal environment. As a result, the non-dusting
copper pyrithione dispersion of the present invention can be handl ed easily
wi t h r edlitkiadhe scoke of thepuésehteiaversioniintiat thieiadditive(s) oéractamithdhaselesdgber
pyrithi one powder. In addition, it has been found that when the copper 10

pyri t hi QnglabliepoBnedrQBsih %p&rphédtlﬁg t@64list bReltiaf veie ARG MAades. tHerder
dust -inhi biting conponent in the dispersion fornms a filmon the copper

pyrithi fapgh%#rgér? rt%%)@hé@f%ﬁﬁ afipé&ﬁél Qgplﬁ'dﬁérh SvellinBor dsto1iMBy pdrﬁélegmfa@trmonent

i nhi bit's i on s or hi xot ropi ¢ precipitates, and

| 02108 K01 SRy B EpfAGcr ok Th€lod B Bk R MiRter &84 ol ng

Exanpl es, but is not .i.ntended to e lim¢ted t.hese parts
and Spertbe fargge &legt galgi;z%gpgh?pt éPF e?’@t?é’&‘? é{{ pré%toé’F%V‘ﬁﬁcgeﬂF‘ees Cel si us
unl ess explicitly stated ot herw se. wei ght percents 5 are based on the

tot al wisgtadatiof teewetateresmposi ti on, unless explicitly stated otherw se.
Exanple 1 - Preparation of a Copper Pyrithione CuPT) Dispersion in an
Or gani ¢ Sol VHi# ardéhng b femriéit evilblddinVR2plastizol yuieblyrasgas betweenlabout 20

chl oride-isobutyl vinyl ether 10 copol yner, BASF Corporation, Charlotte,

NC) Wasyndiaps@t! 958 frefdtaBly B3t dh aBButf0 andl BBE: 85, Vel ghvherderstibaséd wionQhe Of the
pol ymer, 862 grans of copper pyrithione (Arch Chem cals ACBV Swords,

I relan 4% Fla! s added slowy and with constant m xing using a
h| gh sg(zetgd glg&slgéﬁtggg g%)Sg)\é@ eed of 1000- 3500 RPI\/B The m xture was stirred

| ow spee shear to uat e ng unt|
218 homge%ﬁ@'?\%rﬁﬁlﬁ%“%l R?%Fg‘s%c%F%\/S’\é\{heR’%’%thY lgmc ?‘%p q&f‘glasf‘sé*s Gl
Sllversontype) rlndln_mlls (f a. bead or | ) can be used in
pl ace dpll %IWWIgQﬁSl ogbipiogs theyep siHlinlogics sheh *}Sé’Pll\‘]@%P‘t‘?&aw’?ﬁ]é“lBF%perS| on
( 1707 grams total) had the followi ng composition: Conmponent Amount (
) W %_ARCRaE URAE, otlinleseniBde, 78detpdecllulose; polyacrylates such as poly(methyl

methacrylate) and acrylic copolymers, polystyrenes; polyolefins such as polyethylene and
polypropylene; polycarbonates; rubbers and synthetic elastomers; vinyl polymers such as

15  poly(vinyl abetate), poly(vinyl butyral), poly(vinyl alcohol) and poly(vinylchloride); and
polyacrylonitrile and modified copolymers thereof; and combinations thereof. The
preferred resin is plastisol-grade pely(vinylchloride) ("PVC") which is typically made by
emulsion polymerization and is commercially available, for example, as “GEON 125A”, a
product of the BF Goodrich Company.

20 Preferable amounts of the resin component of the plastisol generally range from
between about 0.2% by weight and about 30% by weight, all weight percents being based
upon the total weight of the plasticsol.

Useful binders that may be used in the composition of the present invention any
low-melt polymer or wax known in the binding arts. Exemplary binders include rosins

25  such as rosins sold under the trade name “TACOLYN” or “PICOTEX” (hydrocarbon resin
13



"t hi one?-&?ﬁgﬁﬂlene sol vent 83249 20 Exanple 2 - Conparison Exanple A
procedu i“dent’i cal to Exanple 1 was conducted in absence of the polyner
resin. Briefly, 832 granms of xylene was added to a beaker, and copper
pyrithi one powder 17 102128-101 (862 grams) was added slowy with
continuous m xing using a using a high speed disperses at a speed of

1000- 3580n&mbBprodliteddtorh Be-pobpiaizatiyi bf Vingitslueidnd afifha-hethohiafege)] i nto the
beaker because the paste-like m xture began to thicken (only about 25%

based oferyidludiehaibmof s, eyl srhsicadseh 1 AddhithRNR! udt birhlng did not

provi de 5" adequate m xi ng and no” honbgenous m xture was achi evabl e. The

el 1 R TRLEAL ol Ry ACNEEY ol obin 0 NSO 83115 Rl ROBRRE biEL LY 0"

Exanpl e eparati hi"onhe spersion In

3 grans_of "DARVAN' dispersing agent (sodi salt of caopol y(papht hal ene
2Pt o ETRATEPY B AL g TOEATIL 9.1 (OARM D) ¥ b CBVE RFR o HC g gut

di spersed into 75 grans of water. Follow ng dissolution of the Darvan, 77
grans of-5doppat 18yytls, lanéd moshprsirsblidonnehead 03| to abguty wite.cdlweighous mi xi ng
usi ng a hi gh-speed di sperses ( 1000 3500 RPMs). Stirring was continued at

| ow spepatcntObEingPidel onithdtotad wesdie af tHeaoprporitide. 15 adequate mi xing until a
honmogenous m xture is achieved. A rotor/stator type disperses (i.e. a

Si | verson t yReinddat&l dbode e Birdtlifhibiting agantReaMoRént SRR ddnipokitieadrpg used in
pl ace of a high speed disperses to achieve simlar results. The di spersion

oS B, e DAt e NP e
102128_ajsq}]ie dust-inhibiting component). Alternatively, combinations of one or more of the
10 above-described dust inhibiting agents may be used as the dust-inhibiting component.
Moreover, it is possible to employ one or more of the above-described dust-inhibiting
agents (e.g., surfactants) in combination with one or more other dust-inhibiting agents
(e.g., polymer resins) to produce the dust-inhibiting component of the present invention.
As indicated above, the copper pyrithione in the dispersion of the present invention
15 may take the form of a fine, non-dusting powder, (e.g., a dispérsion), or, alternatively,
larger non-inhalable granules (e.g., greater than about 4 microns). Generally, the particle
size range for the copper pyrithione in the dispersion is between about 0.01 micron and
about 1,000 microns, preferably between about 0.01 micron and about 50 microns.
Advantageously, at least about 90% of the particles in the dispersion have a particle size of
20  less than 50 microns.
In a particularly advantageous dispersion of the present invention, the dust-
inhibiting agent is preferably one or more surfactants and/or one or more polymer resins

and/or one or more binders, and the non-dusting copper pyrithione dispersion is prepared

generally as follows:

14



Exahpl eléz 2gPj|paration of a Copper Pyrithione CuPT) Dispersion in an
Organi ¢ Yvent from Wt Copper Pyrithione Filter Cake 13 grams "LAROFLEX
MP25" pol ymer resin (vinyl chloride-isobutyl vinyl ether 5 copol ymer, BASF
Corporation, Charlotte, NC) was dissolved into 832 grans of xylene in a 3
Neck 3-Liter flask with a Dean-Stark trap connected to one of the necks.

Fol | owi ng di dbebdledtehpalymentesiscingfasisyrfactas isfivt addedde acopparvessel anhi one wet
filter cake containing ~30% water (Arch Chem cals ACBV Swords, Ireland) was
added t distdleedBinnke kol¥ém oK chditewith law speed peiethgaerddaldy FroR5BOuRRIGEENd
heating with a heating mantle under the flask 10 was started. The m xture

was sti fn@lusiig 4 Righ SPRAHISpEARP o RIIMhe® gV finfix biooY rlisdowinRhOMdifardequat e

m Xi ng untll a hormogenous m xture was achi eved. The m xi ng speed was t hen

i ncreas 5 ﬁaﬁ l.ades can be
used [ n&%ﬁgéﬁoﬁ% ¢ Eﬁéﬂe{% ec &F{a sg? 4 %%{ ﬁ@@eggg g@%regéﬁl ts. The

s h to out .10 un t Dean-Stark tra vvas

rob naetRgeo0R0 ded £ 00GkS ﬁﬁéwgi%wa@&a?& untj] g omqegnous, fimspion

resul ting djspersion 01707 grans total) had the follow ng conposi t| on: Com
onent Ammlsmwe/imeb(ﬁm@%f 1 grinitg to ath A herrs; mereoprefsstip f&pmene
sol vent 832 ~49 19 102128-101 Eval uation of Copper Pyrithione Dispersion
as an | atvat AmiovwtesHzabodt 90 mimdes) end mpst praferabdy {romRibput’ spertes wrabasls nade as
descri bed above with about 40% copper pyrithione and about 60% xyl ene. The
copper ¥/ miriuieso Fhetitb pLAGIOIs digsersivid dragebrally mainestedsiisheringesf pped to
generate dust using cuprous oxide and talc as control materials, each of

which ig known to readily formdust with different densities and
aerodynamc di aneters. The testing procedures were as follows. 1 o One

gl ‘a{’bd of eacﬁ”cgﬁgﬁﬁéﬂ 1'1131% w&’eﬁl ?%g(eaigqsqu%%jakte%n %%15" lven%%ase)((l 2" open

Ss contal ne asSs con al ners S were then set

onto a shaker pl atform under Iabora oqd.. Each test_sanple was
roni t orSEberapndeseingi wEesrserErog! Frdi S T SSMeOPHER oM S vo- pi ece 37

mm bi nder | ess gl ass fi ber filter cassette connected to a high volune air
sanpl i renpadimerpteabpyrymating step iy damgted clasedflpgkqr regetor with a Dean-Stark

trap connection or another device used for removing the water from the organic solvent.
The mixture may be heated to between about 95°C to 105°C or higher until no more water

15 s being removed from the dispersion. Alternatively, the mixing can be done under
vacuum with lower (or no) required heating temperatures.

The non-dusting copper pyﬁthione composition of the present invention may be
made as a dispersion which takes the form of a thick paste. When made with water as the
dispersant, the composition of the invention has a viscosity generally in the range of from

20  about 1000 centipoise (cps) to about 7,500 cps at room temperature. The non-dusting
copper pyrithione composition of the present invention made with an organic solvent has a
viscosity generally in the range of from about 5,000 cps to about 100,000 cps (preferably

5,000 to about 70,000 cps) at room temperature.

15



15 riterbzggghﬁ per mnute. These air-sanpling trains were | ocated at
airborné e points of 6 and 12 i nches above the surface of each gl ass
contai ner. Once the glass containers were secured, the shaker platforns
were set to shake at 100 RPMs and the air-sanpling trains were

si mul taneously turned on. Each test material remained on the shaker for 240

to 250 mi nut @he nébiiddestindddpper Rbithibhd\edmsositidheofaheesent i epiéd b@er and
air-sanpling trains were turned off. The air-sanpling trains were then post

cal i br akedirRagk Jdb@ntiﬁ%és oi@frﬁkicﬂﬁpé(r.?&ﬁﬁﬁélev&hﬁo%%hy 6?12}6 phbf %ﬁ.aﬁé fignt aken

from the copper pyrithione dispersion was analyzed r “airborne copper

pyri thi - AVAY| . Chem cal s, Inc..using an
appr ovegﬂﬁllnéh 0%&2 g?ﬂ ?Aelgrlt'él %%%eéggrﬂsf%ﬁr%g% Q{JCF%{I) ﬁ@eﬁﬁﬂ Ovmn%teﬁ%woéﬁsﬁmgeaggf rom
the tal ¢c.and cuproys oxide containers 2 5 were submtted for analysis to

Ol GNA_ ERVEPS RIBRAHS, GOAN1S5, Psroaakige Coipos 19N aich a49as PABEPPIS Y, 20

| 02128- 101 The above test procedures showed that the airborne particle
densgt t ymeficaments anddhe liks ‘e dustrinhibiting propertiesgf e paesest inwetion from t he
surface of the material, and <0.042 ng/nB (limt of detection) at 12 inches
f r om t hegsificimtbyerediices tiec praseace af airtsirné ¢appktypyrithienaidudidn tie lpaalt i cl e density
of the talc control was 0.005 ng/nB8 at 6 inches fromthe surface 5 of the

mat er i atnviRRther. A4 rd¥tlt e hbh-Aliétingfcoppérgititiatie dispekdoh BEMRPréseRiM t he
surface of the material. In striking contrast, the airborne particle

densi Ul goedRsih 8 nataigg kRS inPlealll ity %PXFigﬁ@%ggﬁwaf%ict hi one

di spersion for 240 to 250 nut es at were < (limt of
det ect i t bo 6.and 12 inches, . Tthe .resylts_.ar arized in the
ol +ow Aberl seBBb it bput i 18 ARl ERd RS (e R FARR A< Eorie (12

i nch) Cuprous Oxj de0. 1 .ng/.m <0.042 ng/ m (Control) Tal ¢c(Control)0.005
ng/lrﬁ%<ol§)36tﬁﬂloﬁﬁoﬂﬁe?§5‘;95éggmﬂ1€ﬂ and{he sel¥ent¢Yaparaiesnths dust-inhabiting componest y| ¢ s
fromthe above conparison denonstrate that the copper pyrithione dispersion
of the iprtbadispersian dommsenfilnaen Seroppermapithionewbichminimized dustngeRentlere
significant airborne concentrations of copper pyrithione under normnal
condi t i thadugtanigbitingltomponent idlfibitsathd fdrmtioand gélber thidkethixotlagier condi ti ons
that would normally generate dust of untreated copper pyrithione powder,
t he coppedipitsted, bhd teeefbRahcressed tHeQNBPNENST AE ptdIgntCBAROStibA.ON Of
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the‘preiﬁﬁt[%;i vention is not believed to pose an inhalation hazard under
nor mal RB and handling conditions. 21 102128-101 Wiile the

i nvention has been described in conbination with enbodi nents thereof, it is
evident that many alternatives, nodifications and variations will be
apparent to those skilled in the art in i ght of the foregoing description.
Accordingly, it is intended to enpxaogpraiEl such alternatives, nodifications
and variations as fall within the spirit and 5 broad scope of the appended

L UL R L
0% 709
i sper sBibs ot By ik Bt ubRs iy Gl AL sﬁfﬁeda?i' aiqud

di sper sant selected fromthe group consisting of water, organic solvents,
and conlSTPEateIs ateHe degrees Gelsigs yn ﬁﬁ@il&lﬂyaegﬂ?tbﬁwey Albisiaht pageRtE) from
about 0.0S% to about 30% by wei ght of a dust-inhibiting agent selected from
t he Tyr otre besasinsthe tajaloreighirdfzachaenmpospising pelessrexplieidly stateddgherwisend

conbi nati ons thereof; 10 wherein all wei ght percents are based upon the
total weight of said conposition. 2. The non-dusting copper pyrithione

di spersion of claim1, wherein said surfactant is selected fromthe group
consi st Epgnge 12O iohBtfaACI iRk Byrithfnk QCUPT PB{sh&&ioRh in o%éaﬁﬁesbﬂemc
surfactants, anphoferic surfactants, and conbi natl ons thereo . The

non- dusti ng copper pyrithione dispersion of claim1, wherein sald polyner

asins, alkyh tr%%sﬁ‘é%'ﬁ%ﬁ%ﬁ»igﬁ"’"”%h‘?rtyrhseﬂma}a SR R s,

ol yester resi | asti sQ
P y copo{ymern]gASB (%rporatmn ‘Charlotte, NC) was dissolved into 832 grams of xylene.

Following dissolution of the polymer, 862 grams of copper pyrithione (Arch Chemicals
ACB-V Swords, Ireland) (49% by weight) was added slowly and with constant mixing
using a high speed disperser at a speed of 1000-3500 RPMs. The mixture was stirred at
low speed (1000 RPM) and with low shear to provide adequate mixing until a

15 hemogenous,mixture wes achieved. A rotor/stator type disperser (i.e. a Silverson type) or
grinding mills (i.e. a bead or sand mill) can be used in place of a high speed disperser to
achieve similar results.

The dispersion (1707 grams total) had the following composition:

Component Amount (g) Wt%
LAROFLEX 13 0.76
MP25 (polymer)
Copper 862 50
pyrithione
Xylene solvent 832 49

20 Example 2 - Comparison Example

A procedure identical to Example 1 was conducted in absence of the polymer

resin. Briefly, 832 grams of xylene was added to a beaker, and copper pyrithione powder

17



2 0 and_conbi nati ons thereof. 4. The non-dusting copper pyrithione

di spersi”%uéfmél aiml, wherein said binder is selected fromthe group
consisting of rosins, acrylates, xanthate or guar guns, polyvinyl alcohol,
et hyl acetate, and conbinations thereof. 25 23 102128-101 5. The

non- dusti ng copper pyrithione dispersion of claim1, wherein said

di spers W &eRIdU@EI8 W1 Rweth 6B tiftiols fikiflg dkiRPAuSIng K speedi SCosity in
t he rang]emo%i%om about 1000 cps to about 7,g500gcps ngt r%%mlﬁ?t enperature. 5

o OB LT RSAPAIOR, AnSesS 0 ALY Co 8 0
0.,05 0 % =1 nhibiti ;
T L L TR TR T

thereof; and 10 water as a dispersant; wherein said dispersion has a

vi scosi based an tofal weishteof GubT eouidboeddedohddifienal stmmmid nokrovidss at r oom
tenperature, wherein all weight percents are based on the total weight of
sai b di sjzgnate orixingBnd no Aonwgentws mirtpre wppachigiablet ihenmesudiingraaeriahwas
characterized by containing: fromabout 20 to about 70 w % of copper

pyrit hi ougy thickanlodabledadle df Copite pyriiont % of a dust-inhi biting agent

sel ected fromthe group consisting of surfactants, polyner resins, binders,
and conbi nations thereof; and 2 0 an organi c di spersant selected fromthe
group consi sting of xylenes, alcohols, ethers, esters, and conbi nations
Lher eof p WhGHERN 53810l SRS Gl PaTinPnkl BGOF] D¥pLBiohliE wagae of from about
5,000 cps to about 70U, 000 cps at troomtenperature, wiererm all wei ght
percents are based on the total weight of said dispersion. 25 24

10 3 grams of “DARVAN?” dispersing agent (sodium salt of copoly(naphthalene
sulfonic acid/formaldehyde from R.T. Vanderbilt Company, Inc.) was dispersed into 75
grams of water. Following dissolution of the Darvan, 77 grams of copper pyrithione
powder was added slowly with continuous mixing using a high-speed disperser (IOOO-
3500 RPMs). Stirring was continued at low speed (1000 RPMs) vlvith low shear to provide

15 adequate mixing until a homogenous mixture is ac.hieved'. A rotor/stator type dli_sperser.
(i.e. a Silverson type) or grinding mills (i.e. a bead or sand mill) can be used in place of .':i
high speed disperser to achieve similar results.

The dispersion (155 grams total) had the following composition:

Component Amount (g) Wt%
DARVAN 3 : 2
(surfactant)

Copper 77 50
pyrithione

water 75 48

20

18



10212s-1al A dispersion of solid non-dusting copper pyrithione particles in
a quuiﬂxﬂﬁ§ﬂ@ﬂsant, sai d copper pyrithione particles being characterized
by being coated with a coating conpound sel ected fromthe group consisting
of hydrocarbon resin nmononer produced from co-pol ynerization of

vi nyl t ol uene and al pha- net hyl styrene, rosins, 5 polystyrene, cellul ose,

shel | acgx 61 4i-PrEr B oF.a CPpér Pyithiche( CEPREDpeRInYin Bn Organic Solvent

|l actic-co-gl'ycoli ¢ gdndw& & Dne Bhe Rl Cakot di carboxylic acids,
pol yvi nyl acet at e phthalate, yvi nyl al cohol, polyacrylic acid,

et hyl enegl ycol , polyvinyl pyrrolidone, sodiumlignosul fonate, chitosan,

guar guns, p sacchar] onbi natians thereof, wherein greater than
about 90% of Piéa@spi%#(gﬁ:ngésﬁgggerfﬁmaiggy Eﬁ‘ﬁ?rﬁ%fﬁlvs\grt’)‘gﬁftwﬂg ‘%’?e rons,
and |l ess than 10% of said particles have sizes |ess than or equal to 4

ni crionscopolymer BARE Casporatipn. (dhaplofe NELYeS dgsodedgate Hdrarems sheylenesiPer si on,
conprising the step of dispersing solid copper pyrithione particles in a

| i qui d al3 Neek ddriter flask with s Dean-Stadkitoag dosihentedctoana of erei negkis. biollewthg ni ng: (1)
from about 20 to about 99 wt % of copper pyrithione; (2) fromabout 0.05 to

about  3@sseiMteodfofaheiplimeR hil 88.6 ighgnaefddbparglyeithiene Wweofiltdrivak@editainz@nsi sti ng
of surfactants, polyner resins, binders, and conbinations thereof; and 2 0

(3) 11 Om@DQHler PARR CMentfedi0 ARV WBOUM LAl Badh RIS AI3ndck f2 M sal d
non- dusti ng copper pyrithione dispersion, erein all wei ght percents are
based .1.he t ot al ' ' ' S| . - 0 t hod
o maki irippal FReaiEl it 0030 s she RRBE T Eitarin BRAGF ol dPgad T
t hod bei h terized by dj [ t - it (b),
o ter B Bitedo e/ atEB LA Sp 3prey 1 OUDABNA ] UL RRDP: i g
)

additive (c) with conponent (b) in order to prepare the desired djspersion
conpr i sitayide ajleqyptemixing witil 8 homogempus mixture was achieved. The mixing speed

was then increased to ~2500 RPM. A Ross Planetary mixer with dispersing blades can be

used in place of this 3-neck flask set-up to achieve similar results. The mixture was heated
to 95°C to about 105°C until the Dean-Stark trap was removing no more water. This took

15  about 3 hours to complete.

The resulting dispersion (r.~1707 grams total) had the following composition:

Component Amount (g) Wt%
LAROFLEX | 13 0.76
MP25 (polymer)
Copper 862 50
pyrithione
Xylene solvent 832 49
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s@ 0% JROREMNS m/gh@&ur@amplmg trains were simultaneously turned on. Each test material

10% 0&' ()-M 10% o0& ()-"10% o0& () -"WK-.t$10% 0& ()-S, 10% 0& () -ys*10% o& ()
- F( 10%ra&aingd pf tHeOsake' {01 245BbA0a8In(des. @fter 240 to 250 minutes, the shaker

10% o0& () -9?ef ghi _UK. t$10% o0& ()-10"' 010" 010' 0s9910% o0& ()-fF7!10% o0& () -f 5!
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1'10% &
ons AR SR € dibf s

*1i K- K| 10%

Lot & PYIEEP %5]%&? %}ﬁ@d r%%bg < forprihiEyt i g Angiytica
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"10% & fhterid¥ QhQMkSng Jorfrads) Me&itbprieqlatdOBMRiey Measured as a result of

shaking the above copper pyrithione dispersion for 240 to 250 minutes at 100 RPM were

<0.012 mg/m3 (limit of detection) at both 6 and 12 inches. The results are summarized in

the following Table:
10
_ Particle Density | Particle Density
Material (6 inch) (12 inch)
Cuprous Oxide 0.1 mg/m’ <0.042 mg/m’
(Control)
Talc
(Control) 0.005 mg/m’ <0.004 mg/m’
Copper ~ <0.012 mg/m’ <0.012 mg/m’
Pyrithione

The results from the above comparison demonstrate that the copper pyrithione
dispersion of the present invention has considerably less potential to generate significant
airborne concentrations of copper pyrithione under normal conditions (e.g., shipping,

15 handling, and the like). Under conditions that would normally generate dust of untreated
copper pyrithione powder, the copper pyrithione that is a component of the composition of
the present invention is not believed to pose an inhalation hazard under normal shipping

and handling conditions.
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5 0.05% to about 80% by weight of a liquid dispersant selected from the
group consisting of water, organic solvents, and combinations thereof, said
dispersion additionally comprising (c) from about 0.05% to about 30% by
weight of a dust-inhibiting agent selected from the group consisting of
surfactants, polymer resins, binders, and combinations thereof;

10 wherein all weight percents are based upon the total weight of said

composition.

2. The non-dusting copper pyrithione dispersion of claim 1, wherein said surfactant is
selected from the group consisting of anionic surfactants, cationic surfactants,

15 ' nonionic surfactants, amph_otéric surfactants, and combinations thereof.

3. The non-dusting copper pyrithione dispersion of claim 1, wherein said polymer
resin is selected from the group consisting of acrylic resins, vinyl resins, alkyd
resins, epoxy resins, polyurethane resins, natural resins, polyester resins, plastisols,

20 and combinations thereof.

4. The non-dusting copper pyrithione dispersion of claim 1, wherein said binder is
selected from the group consisting of rosins, acrylates, xanthate or guar gums,
polyvinyl alcohol, ethyl acetate, and combinations thereof.
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from about 0.05 to about 30 wt% of a dust-inhibiting agent selected from the group
consisting of surfactants, polymer resins, binders, and combinations
thereof; and
10 water as a dispersant;
wherein said dispersion has a viscosity in the range of from about 1000 cps to

about 7,500 cps at room temperature, wherein all weight percents are based on the

total weight of said dispersion.

15 7. A non-dusting copper pyrithione dispersion, 'charadterize& by c.ontaining: '
from about 20 to about 70 wt% of copper pyrithione;
from about 0.05 to about 30 wt% of a dust-inhibiting agent selected from the group
consisting of surfactants, polymer resins, binders, and combinations
thereof; and
20 an organic dispersant selected from the group consisting of xylenes, alcohols,
ethers, esters, and combinations thereof
wherein said dispersion has a viscosity in the range of from about 5,000 cps to
about 70,000 cps at room temperature, wherein all weight percents are based on the
total weight of said dispersion.
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group consisting of surfactants, polymer resins, binders, and combinations
thereof; and
20 (3) from about 0.05 wt.% to about 80 wt% of a dispersant;

to form said non-dusting copper pyrithione dispersion, wherein all weight

percents are based on the total weight of said dispersion.
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