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WD 2004/ 091875 PCT/ US2004/ 011065 M CRONI ZED WOOD

PRESERVATI VE FORMULATIONS 5 This application clains
w@eioanptsysto U. S. Provisional Application No. PCT/US2004/011065

60/ 461, 547, filed April 9, 2003. This application

also clains priority to U S. Provisional Application

No. 60/518,994, filed Novenmber 11, 2003, the

di scl osure of which is incorporated herein by

| nvonione) Ao pRESERVARIVIRORFPLETIONS,

preservatives and nore particularly to a wood

pr eservati ve COITpOSI tion corrprl SI n m cronl zed
Pavis irgiliegtion GAGREROONDOGHSTREVE AN, §0/461,547, filed

ot EBSEE O AETRE A SHBEHENEL LIS fhampestint

60/51 SWeﬁledMﬁehﬁbﬁb@ anas, th@dl@d:lbﬁ&e of efhéch iefrzorpoadded hetin by
or gani sns responS|bIe for the destruction of wood,
lﬁﬁﬂﬁmﬁcludlng fungi and insects. Many conventi onal mood
preservi ng conpositions contain copper am ne
conpl exes. Copper am ne conpl exes have been used in
FIELDtOE THEBINVENAION t he ani ne sol ubilizes the copper in

rarratin e tsgoariua EPERIE Baps By S osaRe BaS fg more

articul BB 123 Sod SV AR CORPBLIISSE EGRprifiHP hRstEnixd faticleopper
P lcuCa boﬁate ]ggpper ﬁygggxfée a %%rlgty of cgﬁﬁous and

cupric salts, and copper bearing ores. The anmine in
cop r exes is normal ly obtained from

BACKﬁ]f&J ' JQE SOttt u.. u.aﬁammnl a and ammoni um salts,

SW’%Bd PlesRATY UoMp osiiohd Adtvesll mmmmsm@mmt zmd other

et hanol am nes, et cetera. For 25 exanp U. at ent
celluloserbased gpatoridg suelsesnapes pﬁ@ﬁlﬁbﬁgdet%ﬁ&s r&%ﬁéﬁ xﬁgﬁwte%éémsms

ol 0 (; [ |

respon il B ealfbriof MR Lblafil Ael Bk Mani UM fnal
wood fe§viag RatPosilibes @nsatlv@pengainfcongilags a@nmﬁrarraﬁe eomplexes

copper sol ubi lizing agent i e% [N the stragn {
have baemrssran theqst heasauseithe amigg selv a}ﬁ%FhGaFOBP%%g %é%‘u 100.

The co%?@r Alsher I:?ptapc? alﬂﬂﬁec f&@s %fobtaa Red ﬂ@mtarv%teﬁﬁofv&?ﬂer bearing

sur e re3| undesi rabl e color
matenale,cmzh ay eqnmr Sdram)cupnmm exmie,moapm cmgbc:rxa‘rm guzppdshyd;gmlde,aﬁsv ariety

t he e(tlhano and | hatl C m nes, .have been
of cupyauis @nd cpr 0 S5t o e FBMEE Sy gRe
compl&%@ Rﬁﬁmﬂ% t‘;“o'b@aﬁ‘x%d ﬁT&iﬁﬁﬁ 2GRTRE BHIEEONBT SnmehRSAA aRBEEHIGE salts,

elr rong conplexing ability with copper and
such abemaemein kaponate, and ammonium sulfate, ethanolamines, et cetera. For

example, U.S. patent no. 4,622,248 describes forming copper amine complexes by dissolving
copper (II) oxide [CuO] (also known as cupric oxide) in ammonia in the presence of
ammonium bicarbonate.

The disadvantage of using ammonia as a copper solubilizing agent lies in the strong
odor of ammonia. Additionally, copper ammonia preservatives can affect the appearance of
the treated wood giving surface residues and undesirable color. In recent years, many amine-
containing compounds, such as the ethanolamines and aliphatic polyamines, have been used
to replace ammonia to formulate water-soluble copper solutions. These compounds were
chosen because of their strong complexing ability with copper and because they are

essentially odorless. U.S. patent no. 4,622,248 discloses a method of preparing copper amine
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essentially odorless. U S. patent no. 4,622, 248

di scl oses a nethod of preparing copper am ne WO
wQeMN081875 PCT/ US2004/ 011065 conpl exes by dpGHUB20041¢11065

a m xture of copper (I1) carbonate [CuCO3] and copper

compl@kés)by dié’s@[v%% Henikfard Qﬂo%teﬂ (ﬁ[t) E&‘B@H&E ﬁ@ﬁ@@gﬁ&‘rﬁi é’é% &1

he conpl exifhg am ne

hydroklula Icu@H)gpmatmOMh@ BhOWBIEE. | Tid J:dtnﬁ@ﬁng Arsnd (€., the ligand)
ight ratio of reagents will be different for each

and ccmpﬁipﬂﬁ)gpm goraping @tOlqhéqm%pallmﬁbus theivwregh gatiqjof reagents will be
d1ffer<f2ﬁ aXl%ér}{&sex n%\éa?neig 9{;} 7.141121% %Bge:d Easgzév&tlves have

hlghelpdf@pe:f lhsﬁ dueas 1sidhing a&%o@bﬁx@m eﬁdlﬁ@m bpedr bafdlReservatives such
(CCA).. In addition to netal biocides, existing wood
as chrgmé@@,cgmqr@ésgn%tgﬁ 4o contain organic bioci des.

on M%&uﬁlgaﬁﬁ eﬁ's?x% W6Sa gllé b,lﬁlﬁ\}e% chilald§ @mﬂEﬁ organic

not wat er so ere I'zing agent
biocidesir Hawtears maay drgaaictbmgdag:an‘estbanmsefatmtammiﬁd;ohﬂnle Therefore,

1ﬁllher solutjllzeo form 10 enul ons O(L ic
solubifjzing agents, surfactants gpd w. ttwlg@@at&tﬁ areften; addeq, o € %sq: 1lize or form
emulsid?l‘é‘ of ﬁf%%%‘%g@ bi%t:lde‘@@ anfat©h BRIdue bk Qﬁ@ab?éjﬁﬁ ttﬂ@t?e%%nent of

However sol ubilizing agents, surfactants, and
Woodmeoﬂlﬁn@llagsnssbmatﬁscostly and the use of these

d | t h
D HORTES b bfiiatns pddis BHRRESE pEPRELRE 2bnd BR condy and the
use ofwhésl pidtiustsuh®y reShlt th aﬂﬁmqebdhﬁ@dﬂm@bm&d@@%bﬂﬁfe&féate@

be the 15 result of the solubilizi

materig],eqraest 15Tt @nbmaw\’@mlﬁgwag%ﬁh §nhmcg<%lqa%wmg i qopsidpied to be the
result‘é’? soﬁlfb lfz:i) %{ﬁ%ﬁ{ E‘ac a%ﬁ%ettﬁlgf %éetu Eﬂ%‘&g ?gﬁam in the wood

i nue |ng of
after tbaaaﬁd:nﬂ e BteaRe tHeee bdnﬁpdslﬁﬂs vonihuefto ehde peichiog ol teemetal and/or
. .problems or environpental issues can result. Despite
blocnﬁefwyn thrertrsaied wopdadigldaesformancs nuehlems o erdronmenta) i i%?qsnc@n
{wood preservatives, 20 there has been an unnet need to
produce aqueous netal -based preservatives that are
s Diestel reanyf ffortsrte atldnegs ﬂmﬂeﬁnﬁn&bh ar existingubesiprbsesentives,

erials while n1n| the un S|rable |.eachin .
there 55 g & SrRlcncer &y Biodh o REN B piRed PER AN L g sutable
for tredREwBSP AREShECCRIRE-baddd rﬁateﬁﬁ@ ‘Mﬁl% n’i'iﬁfmﬁﬁlﬁttﬂ@undesuable

i nvention disclosed herein. 25

leachingENFlabng laad/or biveivie from @mtecbmatmaia when exiposasiio xester. This
0 .0Nns for vation of wood. In one
need lg{%gﬁy ﬁber}fwel} d&%ﬁn‘b%a’?ﬁeghs conprise netal or netal

conmpounds as mcronized particles.

SUMMARY OF THE INVENTION

The present invention provides micronized compositions for preservation of wood. In

resul

one embodiment, the compositions comprise metal or metal compounds as micronized
particles.

In another embodiment, the compositions comprise metal or metal compounds and
organic biocides. The metal is in an insoluble (micronized form). The metal compounds
may be in a soluble form or in a water insoluble (micronized) form. The organic biocides
may be soluble or water insoluble (micronized). In the compositions of this embodiment, at

least one component (either a metal/metal compound or a biocide) is micronized.
2
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I n anot her enbodi nent, the conpositions conprise netal
or metal conpounds and 30 organic biocides. The netal
WO g00u/918mS i nsol ubl e (m croni zed forn). The netBCT/US2004/011065
compounds nay be in a soluble formor in a water
| Ta SRl ' WaloX :
e ee el oo bRt b id I RGP Eer bR OB
compungpuironioetbmefal,trhétsl cmnﬁmdndnamﬁqonﬂﬁnatioaaﬂtermfe

C onent (either.a netal/net oaund or bi oci
s N A e e R
mlcroﬁ%@fn@tam 6t Metal BorpSurRIRRA SIRMIc drgamb BYdctRd a wood
preservative conposition conprising mcronized netal,
mit arlothrs wmbadideend is rowidist atiood prashienativd compositingt ¢oaprising
. ovi ded .a .wood reservatl e conposition
microfiES Pie b Rlstal SRt iR e E ST B G mound and-a
st stiieer e tinter iEbdRled B coMp SRS NESmBTINE s TEHE nictal
provi ded a wood preservative conposi tion conpr|5|ng
comperngdrapd npiergnizst argawis bibcidepounds and ni croni zed
or, [
coAgrr% 15 15%&; %caﬁ%trhf)!si !f'onrat{%?r} qﬁ%f:c?rﬂﬁcgs?f L{B%rbtfﬂlrlm%l@gegly anggh&l The

method d@hmlseﬁde eteg af bGntbd;lﬁfg defluloficanatprigly sudtds indod, with hod
for using the conpasitions of the present invention.
compagifgon afghepteserd RvsaHeR.s dhep the Wsawné ghihedirpssgt gvention are
|
used B bielrOR1ch TH, Blors BRRinf AR RRg offictodal SATRATkIA i biocide
from poesent i nvent ion are wused for pr eser vation of wood,

RS e e e oo W ool ions i
coppeP £he ‘T&Iﬁgofﬁe&@ of %mﬁ\ﬁﬁ‘ﬂ Hﬁ(fi%é%r %Hitde §i¥96.008 Rhitfoat tPIs30
is 15 copper in the form of "a copper conpound having

microgs. pEie ¢opper aimpoudd @as optianaliyibe trnx wgh arﬂanptyroéf waphigoluble

e nd can tionall a vari
androf, PR s BB S M3t iR et et hiBuPent e eR it
impreEhREd WS cHIRdsiiegAal BelstantAfdiBThpH SRSeTR 0Ly Prdderve the material

I npregnated into cellulosic material by standard
from sgentsdbr) desrade peliulosie mptasiabsishwe fungs insactss bagteri etom
agents that degrade cellulosic material such as fungi,
i nsects, bacteria etc. 20 BRI EF DESCRI PTI ON OF THE
BRIEFIDBIRFIPFIQNIGF [DHEEI@URES’pari son of copper |eaching

fromwood treated with cop E)
Figure 1A 1is a comparison of copper leaching from wood treated with copper

monoethanolamine (copper mea) vs. micronized copper hydroxide at copper retentions of 0.1
pounds per cubic foot (pcf) and 0.2 pcf according to American Wood Preservers’ Association
(AWPA) Standard E11-97 “Standard Method of Determining the Leachability of Wood
Preservatives”.

Figure 1B is a comparison of copper leaching from wood treated with a commercial
copper based formulation ACQ-Type D and micronized copper carbonate plus
dimethyldidecylammonium carbonate/bicarbonate (quat) at preservative retentions of 0.25
pef and 0.40pcf. The leaching test was conducted following the procedure described in
AWPA Standard E11-97 “Standard Method of Determining the Leachability of Wood
Preservatives”.

Figure 2 depicts the anatomy of coniferous wood.

3
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nonoet hanol am ne (copper nea) vs. mcronized copper

hydr oxi de at copper retentions of 0.1 pounds per
weebioIsedt (pcf) and 0.2 pcf accordi ng t o ATePCT/HS2004/011065

Wod Preservers' Association 25 (AWA) Standard El

~Stan d t ho gleachabil it
i:fg%?i e@?é?@?’i’/ e’i/%lgsmcuglgtgf%réwgg&swé conpari son o%/
@@@9@ B Al Rpik the uhiforih veser berpattich it whodtreedwithnstronized
pper based formul ati on ACQ-Type D a ron ]?)
copper @dér@érde@am;dmﬁe AWVEA Standaed Ayt tﬁé@%aﬁjr%ﬁ?(’gr#’ etermining
»at preservative

Penetraﬁfe%l [ 5%@%?6%&%%3@%3{&%%% 0. 40pcf. The | eaching

tFegire WBsiegienctlie uaiforfno bd>pp®r p@leh’aﬂorpnmmmﬂmwcibwﬁh inbewnized

in AWPA Standard El 1-97. "Stand t hod of
copper DafhepHE Riusgluah el hedetsrapnationypt ggpnaﬂé Banw%@ilgg &’%@ gppdpsted

e A
Deternfining@®engtition tof Bedservativerand dimicfRatadantslood.  Fi gure 4A

WBHE R dePisR CEan g, BEPC Ry UBRT 1 S SRBTar e A MFRe Cels of
the woatl &8slad ith3nRRbniddanf@r d Met hod for Determ ning

Penetration of Preservatives and Fire Retardants". 5
Figure 4B depicts the uniform copper penetration | n
DETAN ﬂ (51Fr Jﬁ\?\f ﬁﬁl ofoPper car bonat e pl us
- natton of copper penetration was
C[Qﬂil@ééic‘sle&éﬂ otﬁ@ﬂvhw\ﬂsﬁ@l dsha tipy eeaeglosesl]l sasamts bednimbéy\Bied in

Standard A3-00 "Standard Met hod f ermn
this spegifieatioaeronteptebioeinipicird s a?ﬂﬂlﬂ%?dr‘éVD‘EE aah?f’gt Likewise,
all elerﬁélgcy Bxeco X@oﬁ]ﬂh? L&nﬁﬁﬁd Hlﬁle-nfsc E?&}lﬁ@iﬂ‘fohcﬁtﬁeg'sﬁtéd SHEvALE, 9fe

roug 10 the wood treated
mtendmzl tofbemomlﬁmtmg aAn@upredohthnil ¢ &0 tDESMERN E1ES a\bﬁpﬁhﬁs generally

oL e o oL 5, ST iR 8 LT
compo%ﬂg | 'f"fﬂe g@{x)ﬁ @fﬂh&{)ﬁzéd"t af‘s'iﬂ@cfjhér&nl?ﬁedn@ b YaRichd ﬁQe ﬁlsthe range of

e term "about". Likew Se, 15
0.005 ® Znmitk®so rThe Mrpniprd@rvaﬂwn’f a5 ised hereint means a ComPOSItlon that

endr S 05 BB 8, i POtk

than th%l s%fﬁ%'?ﬁa‘ier@ii vﬁfmﬁp}mﬁg §8R6Mmpbdidtlon &Pl d@he ery pahtsesize”
led in the art as being within the same fam|y of
refers ‘ej @Mg@t gis of the particle, and in the case of a generally spherical particle, the

largest axis is the diameter.

The wood preservative compositions of the present invention comprise an inorganic
component comprising a metal, metal compound or combinations thereof and optionally one
or more organic biocides. Accordingly, the present invention provides micronized wood
preservatives comprising one or more metal or metal compounds with or without one or more
organic biocides. When the composition comprises both the metal/metal compounds and the
organic biocides, the metal or metal compounds or the organic biocides are present as water
insoluble micronized particles. In one embodiment, both the inorganic component and the

organic biocide are present as micronized particles.
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conmpounds. The term "m croni zed" as used herein nmeans
a particle size in the range of 0.005 to 25 m crons.
wah@4pesn " preservative" as used herein neans BCT/US2004/011065
conposition that 20 renders the material to which it
[ [
AheBERorfisi e BRI AR et 1 Efliosit HpRial AL os wood. The
leachidpafimefal fivem clonfpersdd wood migdsiferdthe prasenterompbpitiohs thae that
s%%%" re ers &o. he |argest axis aof the particle, and
observpe, opEweo Eegle ‘é(ltbé‘ﬂ’é'ln%}f’ 1Zef gampesiionsir ticl e, the
| 888 ke PRI is%of)ﬁ& NRERESy, it REe LRBHIRIAS %Bﬁﬁér'o‘x‘ Bopper
conposi tions of e present 1'nvention conprise a
componds gamsal. Tie @ppgmenpp&r@nmmpsm@@uah aemaﬂlrousmecu@ﬂ (a source of

nd or ¢ nat i on t her eaf. a one
copper ) RaT et cRidE aropien BEcooket O dp R srvbet BB tide FBbper
carboniafty BiMid &dppRF OirbsiRse, Bbed Ok 7@ toriR0 oprRE smm@gﬁmme copper
conprising one or nore netal or netal ounds with

dimethyldithiiedathamagh eopper RBIREInCoPQPRAT horbﬁeo%qmeérewneﬁ(cpmer metal
sitio
ropro 7 895 E8TBPITSEuELIh b GEA il pRR R o
particlé eizsemﬁben 01005 hicfong @2 £ miérosd. dBisesapartiples e€hibitageladt ey low
30 .insoluble mcronized particles. In one enbodi nent,
solubikifytip Waka. i nor gani ¢ conmponent and the organic bioci de

o8 DAERE LAe QITRRAL b R gl R opper

compounédnbsingnd cmfmlesiidlly availeblagtieding mifu Alteasativekyd the Higronized

Ieachln mt treated is l.ess for
coppey Wénqﬂu& yré@&%s prch3g o ROPHIECigh w&a”@bﬁ%%%/ need to
be grobA® atr8d: W BeisBRI foP v%d?](}iré?egva‘ﬂ%ﬁp Osdrick iple, MiRbELEd Etper
metal iIs copper. Acc , in one embodi ment,

hydromd@wbmbtmupxbﬁoms’mmpw deICarS@m!i@reaouthlﬁ‘@r@mrﬁed gegund

ﬂlrthercﬁg S%er 1nctﬁ§ gea ?nv%gﬁ%? -a@h%rgfﬁ %1&)(1%:'0%('1 cagfa? X Ol%egoeb?gmed from
Nanopﬁlhée) Té&ﬁ&bgl(%@ ORRRrattind ROMIcOGille CHIRRAYE.  car bonat e, basic
per carbonat e, copper oxychl ori de, cop
enrpRY EurGeclanbe mizeppith Waiersithgy ‘éﬂthwt@ééﬂtlsﬂﬁﬁﬁe
commgr%Fa?lSlravgﬁfb% %0 og Pfc{dn*?\per s%'i:ff S %?aﬂﬁ{)mé ﬁéﬁx%lﬁgé tc( fo%gaeﬁnely
yproduc or any er source

disper$esd suswhsx@ﬁ whicH exni beadixed Iv&tlthci leiscidav fbgmaa ﬁr@sqﬁ%’tivlecsbfﬁem which
si.ze between 0.005 microns to 25 m_crons, e
is suitgPle {q tga gndpretast Woad foppagepts cwe&ﬂ%&%&m Qterpetals or metal
compd’ﬁ@ﬁi? hs w}fg Gs Mhrie I{‘lgtqugi‘ rtxtah% 161 nfefH] c&%p@ﬂ{cﬁ'(ﬂl%ﬂldmg the
tting/dispersing and grindi ng copper conpounds
lanthfmmslle gd actoidneries elementy sichabitia, gine,rdidmdgumy dilver, nickel, etc. and

Al ternatively, r
compounds thereof can ‘ge useg gla%e 8P Icozp%er and copper compounds. The resulting

metal dispersion or the metal biocide fluid dispersion are suitable for the preservation of
wood and other cellulose-based materials.

The organic biocides useful in the present invention can be water soluble as well as
water insoluble. Such organic biocides including fungicides, insecticides, moldicides,
bactericides, algaecides etc. are well known to those skilled in the art and include azoles,
quaternary ammonium compounds, borate compounds, fluoride compounds and

combinations thereof.



copper conpounds may al so be purchased from comerci al
sources, which generally need to 15 be ground further
wao eoobeoszef ul for wood preservation. For exanpP@&l/UsS2004/011065
m croni zed copper hydroxi de can be obtained from
PRLRE Aol Gilliting BEamplst S witer sSRHID bicRIdRl bidanafethay nivm
further for uSe I1n the present 1 nvention.” Mcronize
comp@unds,i suciors aliyldimethylbendyéanohoriinechlénidedingimd gldasgammonium

.Technol ogi. es Corporation, Ropeoville, Illinois. The

enlorid SRRPH K 2w AP n b oBr e i 268 ¢ hou
agttitér i0sb18b1c drgdicRbNBsErdhlsy wavidinbdl SohlaRhaehiRk examples
additive such as a cellulosic derivative to forma

of water meplpbledirgyae biogidssisisshewnin Wabled. can be nixed with a
bi ocide to forma preservative systemwhich is
suitable to treat and protect wood from agents causing
degradation. O her netal sTghlemetal conpounds as wel |
as transition nmetals or transition netal conpounds
(i ncl udi ng t k&g Binstica &safd forcWiond Beoteghiones

[TETTLS ) " SUCIT as U115, 21T IT | Iver ,” TI CKET],
glfmgl.é and 25 conpounds theﬁeog#ﬁgaaéﬁﬂb%‘&%%ed i n place |of
aeprer and copper conpounds. The resulting mnetal

di fsfglgrsi on or the netal bijocide fluid dispersion arg

sufyamrcanazgle t he preser vat|i GrHeCINgBoH38h P00t her

ce : -hased material s.| Ah { Cednadndes usef|ul
ini)% é&glrgé@gnt i nventi on ca%-lsﬁg@vl\g\t%gz' gégoggélogleas vel
as Tematopazdleisol ubl e. Such |0€gHRCGINPKD0I7484-96+8c| udi ng

[ B NTaYaTHNaY] Lncacti el dac ml di et dac 20 haectarieci d S
T LLE=A A "A L] A ] A J LILA 4l AT A ] UU\J’ A~ A4 TAGC U OT T A ] A% A

dasc
gPﬁé@ﬁé@EBbtc. are well known to those skilled in the
a3 (thYah AGhEEGIREP! €S,  quas Y2 BREERAHLYM
cotr(rpoug’ds, borglte gon‘poundé@%@ug{%ldle coz'pojounds and
| cohtnizodttiazmds t hereof . 5 W) 2004/ 091875

PEFUS2004/-011665—Sene—hen- -t pgexghrptes—ef—water
Chlomethalopiloci des are quat 'er%w%ﬁ‘%ﬁﬁﬁ conpounds,
o fpmfl KY! di net hyl Denzyk@gﬁﬁgféméz@'ﬁfds‘ﬁ%&

di et hyl di decyl anmoni um _¢
Bothedzoldredt decyl anmoni um car bonat e/ bi car bonate and t he

sinhes, Loool U< o SeL e A ez 19 v

| Rg@bHWe Organi c bi oci des| @, cghogn261v2lske 1. Tabl e
1 Organic Biocides Useful [for Wod Protection Nane

Futethyllisothradolonse ‘ C4HsNOS: 2682-20-4
Benzisothiazolin-3-one C;7HsNOS: 2634-33-5
2-octyl-3-isothiazolone C11H1o0NOS: 26530-20-1

Imidacloprid CoH;oCINsO,: 138261-41-3

Iodopropynyl Butylcarbamate CsH;2INO;: 55406-53-6

(IPBC)

Pyrethroids:

Bifenthrin CxHxClF30,: 82657-04-3
Cypermethrin C2H;9C1NO;: 52315-07-8
Permethrin C21H20C1,03: 52645-53-1

Chitin 1398-61-4
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Azol es: Cyproconazol e C15H18CIN3O 94361-06-5

Propi conazol e C15H17C12N32: 60207-90-1 Tebuconazol e
WE1OHAPBIN3O 107534-96-3 Busan ( TCMIB) PCT/US2004/011065

2- (t hi ocyanat onet hyl t hi 0) COHEN2S3 : 21564-17-0

@g c[‘ﬁ?‘gfluanid C9H11C12FN2( ~74085- 98- 9

Cladyhifez ol one: Kat hon 930 ) CLEHTTMANGS299%389- 81- 5

_KmM%MM—ane
‘auBNoBena}682- 20- 4 Benzi $&uhHarBl $92-84-4ne C7THENCS:

: +33=5 —2-octyt=3=Ts0t Igr CAEHERNCGS =~
BB 50°1 Lo oprid COMHBEIAEDIOTSEIEAT-3,
Cavenepynyl Butyl car bamat €,83KI@]): NOB05-25406- 53- 6

(1 PBC) Pvrethroids: Bifenthrin C23H22C1E3(OR:

@bsiins- 3 Cypermethrin CE24H19CHENGS: 68358137-97- 8
Permethr it HPOCI 20352645753 1-Chitim1398-61=41 6
BB EEAPHERE! per/ Us2004/ §11065° S8t dsan 9012- 76- 4
Clorpyrifos COH 1 C13NOGBPS: 2921-88-2 4-cunyl phenol

Cl5 H16 0: 599-64-4 Fipronil Cl2HACL2F6N4ACS: .
10thgebiogirleg such as insecticides, mold inhibitors, algaecides, bactericides and the

like may also be added to the composition of the present invention.

The insoluble biocides can be micronized into particles of submicron size ranging
from 0.005 micrometers to 25 micrometers using a grinding mill. The particles are dispersed
in standard dispersants such as acrylic copolymers, aqueous solution of copolymers with
pigment affinity groups, modified polyacrylate, acrylic polymer emulsions, modified lignin
and the like.

In one embodiment, micronized metal or metal compounds such as a copper
compound is mixed with an insoluble micronized organic biocide. The metal or metal
compound and the insoluble biocide may be micronized separately and then mixed or may be
mixed first and then micronized.

In another embodiment, the metal compound is water soluble. Example of a suitable
water soluble metal compounds are copper sulfate, copper acetate and copper nitrate. In this
embodiment, an aqueous solution of the copper compound is prepared and then a micronized
dispersion of an organic biocide is added to it.

Non-biocidal products such as water repellants (such as wax emulsions), colorants,
emulsifying agents, dispersants, stabilizers, UV inhibitors, enhancing agents (such as
trialkylamine oxides and alkoxylated diamines) and the like may also be added to the
composition disclosed herein to further enhance the performance of the system or the
appearance and performance of the resulting treated products. Those skilled in the art will

recognize that some of these agents may also have some biocidal properties.
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m croni zed organi ¢ biocide. The netal or netal

where B9 ipolimehr andydlive s tn $hh satiretedioo ohsituratey ghaprandRorinddid

. S atel.y and then m xed or nmpy b m xed first and
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cBippakoxydaed diemanss hevp gherfoMowingstucthe:t his 15
enbodi ment, an aqueous sol ution of the copper conpound
is prepared and then a mcronized dispersion of an
organi c biocide is ad@egCH®R;)®)cHNon-bi oci dal products
such as water repellants (such as wax enul si ons),
col orants,, emyl\sifyi ng agents, dispersants,
stabi I zeg\'s,?%)lﬁnh%?ors, enhanci ng agents (such as

trial kyl anfi ne oxi des qzcm(hgmydmt ed di am nes) and the

li ke may @HsOHER)@dHed to the 20 conposition disclosed

herein to further enhance the performnce of the

system or the appearance and perfornmance of the

resulting treated products. Those skilled in the art

wi Il recognize that sone of these agents may al so
whereay en &neger iwhod chalvapy Gomrlt toels R1,7RV@AROate drgteg@Biently selected

from t %oﬁ%%%%é%@ﬁ@%@%é@i ile%lylaaq]@np e8§‘1', gr?ds a, Ak ¢ ai}g each
integers which can be 1 to 6, and Ry is fatty alkyl of Cg to Cy.

When wood is treated with micronized wood preservatives formulations disclosed
herein, metal leaching is reduced. For example, as shown in Figure 1A, when wood is treated
with Cu-MEA composition the leaching of copper is about 12% and 24% respectively for 0.1
pef (pounds per cubic feet) copper and 0.2 pef copper. In contrast when the wood is treated
with a micronized composition of the present invention the leaching was only about 2% and
1% respectively for the 0.1 pcf copper and 0.2 pef copper. Copper leaching was evaluated
following the procedures described in American Wood Preservers’ Association Standard
E11-97.

Similarly, Figure 1B is a comparison of copper leaching from wood treated with a
commercial copper based formulation ACQ-Type D and micronized copper carbonate plus

dimethyldidecylammonium carbonate/bicarbonate (quat) at preservative retentions of 0.25
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other c?e'l_’luI’MSBJBa@d ™Mb A RAA1ak bt?tibtlfu@e 17} tﬁ@%%{bﬂ& S&Ircé:QMQﬁ forfnulating
about 12% and 24% respectively for O. cf (pounds per
the digpetsion forelpticngiselosaiitbrén hape pamgbﬁezre in IGKCQSS) nf 2gticrons, the
at e croniz

particlf0 fib B FERA B W B S me N L Wi PRL A e miforiies

dlsmb@f&dm&b@ tHe c2¥oanb dell U OSRB6HNE m%ufr@z thé"?rlﬂlaﬂy @gfy and
per and 0.2 pcf copper. Copper Il eachin

mover@@am g throggh zempﬂ QS%W@CE)I% eemaridsthaeueht «b@'acneﬁis and border
t
pis. BRI R S (R RS EOR Mo wood

cellsHyeﬁﬁdmsbgbcﬁrﬂemplmod treat ed with a commercial copper

c aﬁ%%vé?igﬁi%iér%ﬁm%% P RS FE P verics HORL S Several

R S %“ev(%*%‘%%ﬁ%ﬁ BIBBRIAS b o ba

typicaﬂy vamesdr@n 4&yrrdl hulithedths af hinnigronds seweea noioreais.c Fagire 3 depicts the

bord gl oW n theaﬁ.r ocedurg described in AWPA Standard El
or el’191 iﬁ?f&?P FEURIGOBY Determining the Leachability

Om%od% B8REY Mith4ERronided préRr/aflvs Ethuldidh, Wikdpartlcle size of
treated with mcroni zed copper carbonate based
the micronized preservative is less than the diameter of the pit openings, a complete

penetration and a uniform distribution of micronized preservative in wood is expected.
Figure 4A depicts the complete copper penetration in wood treated with micronized copper
hydroxide according to AWPA Standard A3-00 “Standard Method for Determining
Penetration of Preservatives and Fire Retardants™. A uniform blue was observed indicating
the presence of copper. Figure 4B depicts the complete copper penetration in wood treated
with micronized copper carbonate plus quat. Again, a uniform blue color was observed
indicating the presence of copper. The determination of copper penetration was conducted
following the procedures described in AWPA Standard A3-00 “Standard Method for
Determining Penetration of Preservatives and Fire Retardants”. Figure 5 depicts the uniform
particle distribution of cupric oxide through the cells of the wood treated with micronized
CuO through the observation of Scanning Electron Microscope (SEM). The particles were
confirmed to be copper compounds by the use of SEM-Energy Dispersed X-ray Analysis
(EDXA).
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several hundredths of '"a mcron to several m crons.

Flbgpissent uéfgnmrsalw grovuiﬂs dancthpd fog prqaeltvati@l powood. Inone
embodj eréisltférﬁ{/e r%f%éé@ ? a t i %Q}fln%ﬁttlﬂ%\g tarI:oEHé)%'éy?l%h %ﬁgatlng

fluid) %Iﬁp@ﬁhg @dlspéleﬁ)ﬁro\f alatardndotuble ascrohiaed tdeed gndioeinetal cdmpounds.
he pit openings, a conplete 20 penetrati.on aa\rbg a .
In anodrﬁr P@Pﬁﬁhé‘reﬁlf Ma9dtis E;ﬁat% Wikh @ ORIPLEIROp carpFiiAg a\fspefsion of

mlcrofi\Qdem'e&l SoP&ChEed: con|1: (ﬂﬁﬁﬁ? %at egiov%\nlc%eﬁ SwhQER! 8L Breanic

copper penetration | m croni ze
biocidesmpeolubtmdtpoeded@asammr m’isaigble migBxeSpamiciasd TAS s{26 of the

ndard thod f t er m ni Penet rati.gn. qf
mictopz L BUER (B SISHE oG ROREP ATt OTEALIS TP ISHefEe 005 to
25 ml&Bﬁ§ ﬁai/&&abmieﬁ%énrtgooi {3€ RLRAGRCRRS prERPRY betWeBH 0954810
depi’Cts thé conpl ete copper penetratl on i n wood

micron pehee r@@e\pmfhrahlydmbww_m@% tsphe rrmg@ns)ohmr@tlpﬁr ggbgdment, the
d:A a .uni form.bl ue col or stb ﬁ%\ved |nS q ived
wood {iEbefitofioh R e BpoR b piries HTF RRFLESBRobRE 58 pif
organﬂ@mdégtl on was conducted foll ovm ng the procedures
descri bed in AWPA Standard A3-00 "Standard Methaod for
D&he fragtingritpipemgtbegppbed lofwemddaedipping,seakingdsprayiag, brushing, or
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o OO CUpF 1€ ToXin r ou
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observation of Scanning El ectron Mcrosco &i}
standadh processes sy as the oRmpRhEeell tRIotEs.dbp dtﬁpdlc,ﬁ&ﬁﬁ &%?L WOCGSS and
the "F&\ES?R? BrdebssSM ERASHY: VAcRRARE orfrdsdire PPde¥sts Svhich are well
known to those skilled in the art.
The standard processes are defined as described in AWPA Standard C1-03 “All

Timber Products — Preservative Treatment by Pressure Processes”. In the “Empty Cell”
process, prior to the introduction of preservative, materials are subjected to atmospheric air
pressure (Lowry) or to higher air pressures (Rueping) of the necessary intensity and duration.
In the "Modified Full Cell", prior to introduction of preservative, materials are subjected to a
vacuum of less than 77kPa (22 inch Hg) (sea level equivalent). A final vacuum of not less
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groung or Bbout 20 minutes. sta’t?le dlsperspon was obtained with an average particle size

of 0.199 micrometers.

Example 3

1000 grams of basic copper carbonate and 20 grams of tebuconazole were mixed with
3780 grams of water and 200 grams of wetting agents/dispersants. The mixture was
mechanically stirred for about 10 minutes. The mixture was then placed in a grinding mill
and ground for about 30 minutes. A stable dispersion containing 25% basic copper carbonate
and 0.5% tebuconazole was obtained with an average particle size of 0.200 micrometers.
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i.nventi on %h iﬁ 1 through 5  denonstrate the
Nanoggse,Lipeliplgioss b h b A¥iras paka SigF 3f9e AReWk! Bicremssey This
can bEARRAWAToBAH: LAEpIcCPRAERNIRA BibefiosPer si ons of copper
conmpounds conprising various organi c biocides.
Exanpl es 6 through 14 denonstrate the preparation of

treating fluids using co centr ted 10 di spersions for
the treatment of wood. é’é@éﬂ’—@gl 500g of copper

hygls@ ¥k &q)ﬂwyar@mtedi 7(5&51@n Gont E;kdﬁ‘i—‘ﬂle ¢ %%&b@ %ith099s df N, N-

grans of wateér rans of commercially
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to 5um 20 Examl e 2 1000 grams of basic cap
Secﬁolesaﬁ%ﬁét% h -OPRFS BHIoAE o daigmiine EPRATE PEICUAHR follaweng the

procedure described in American Wood Preservers’ Association Standard A3-00, and the

blue color indicates the presence of copper. The sample was found to have 100% uniform
distribution of copper throughout the cross section as in Figure 4A. As a comparison, Figure

4A also showed the cross section of untreated wood.
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the retptipressuzdedda 199 phi fan3Guemdee Trersplution vedsaizainéd foR8Re retort and

' t . oEX le 5 10 A stabl e cupric, oxjde (CuQ
o e B B i Pt iR i todble B Yt ana
showeNamepiia penctREbA Ok BRI wpric bRide tHBERYEIRIFoRPITbisHebticH. 28 sample
was about 0.1 micronmeters. This “can be mxed wth
taken §ppdhe ecniernosiien of therirerted woed wais sebriisted fExseamiing 6letBon

" micro g@g? %E}{é[& ﬁ%ﬁ{/#éﬁ ?gé g{egﬁlﬂ%eﬁltsiﬁg{cgtieg ﬁlef &n?fnglX p%?l?c!lee d1%tn'bution in

wood @ shetmyih Figidedecyl am ne- N-oxi de (AO and 2954. Gg of
water to produce a preservative treating fluid
cont ai ni ng 0.385% cupric hydroxi de and 0.25% AO. The

fluid was then used to " x 4" x 10" sanpl es of
sout hern pi ne sapwood, a]?%&al%fged W th epoxy resin,

u4000g oditreating fliridIconaming®.01 %2 cuplic boide 2bd 0116%5 es,
e S o e e
ExamplB$ 208 ditleby1andthFatSthniiie datdBRate. The fluid was used to treat 2” x 47 x
10” southern pine samples by placing the samples in a chamber and drawing a 27" Hg
vacuum for 10 minutes. The treating fluid was then drawn into the chamber and allowed to
stay in contact with the wood cubes for 15 minutes. The fluid was pumped from the chamber
and the resulting wood had more than doubled its weight. Cross sections of the cubes

showed 100% copper penetration.

Example 9
A preservative treating formulation was prepared by adding 0.15kg of copper

carbonate dispersion from Example 2 to 0.025 kg of N, N-dimethyl-1-hexadecylamine-N-
oxide and 4.825 kg of water. This fluid was allowed to mix until a homogenous fluid was
prepared. This fluid was used to treat southern pine test stakes measuring 0.156 x 1.5 x 10.0

inchs (4 x 38 x 254 mm) by the full-cell process. The resulting stakes showed a uniform
13
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submitted for scanning el gahioH M croscopy (SEM
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minutes at 110 psi. A final vacuum of 28" Hg for 30 minutes was applied to the wood to

remove residual liquid. The wood was found to contain a uniform distribution of copper

throughout the cross sections and is resistant to fungal and insect attack.

Example 11
54g of dispersion from Example 3 and 7.5g of N, N-dimethyl-1-hexadecylamine-N-

oxide (AO) were mixed with 2938.5 grams of water to obtain a preservative treating fluid
containing 0.45% carbonate, 0.009% tebuconazole and 0.25% AO. The resulting fluid was
used to treat red pine lumber using a modified full-cell process. The resulting stakes were
air-dried and found to a uniform distribution of copper throughout the cross sections and were

resistant to fungal and insect attack.

Example 12
14
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20

20 vacuum for 10 m nutes. The treating fluid was then

drawn into the chanber and allowed to stay in contact
wowaoh/0918es wood cubes for 15 minutes. The fl ui dPEEES2004/011065

punped fromthe chanber and the resulting wood had

M Srebdradtiv@arsatie O%ﬂhfd&wé@ﬁiréﬁb&ed 5y SREnS €6 gﬁ'fﬁtpé Pg&\'gxyqumolate

cubes showed 100% co enetr ati on.
(Cu-8)pdispersipatfiope EMI@Blel‘HQ 3984 ﬁlﬂ oftwaser. Wets rpyudiieg ﬁnidkwntamed 0.1%

Cu-8. glgé ﬁ'@g(%\zal %k g(bp E&l‘?l})eﬁn ﬁfe}lrquﬁqlgéreusgngsf Elllsceﬂ process The treated

stakesteﬂe ReMitied aﬂuemﬂ@ c‘cyéo@faum & ubfo@X aﬁaﬂﬁﬁ@n%fg%%ciég ti@bughout the
water. This fluid was allowed to m x until a

Cross F@H@@%@#@u‘gﬂﬁlf@ﬁlﬂm%é%ﬁ%ﬂ]e%ﬁﬂé@ﬁ ttdck. f 1 ui d was used to
treat southern pine test stakes neasuring 0.156 x 1.5
X 10.0 30 inchs (4 x 38 x 254 mm by the full-cell
process. The resulting dsi:akgege $howed a uniform 13 WO
2 04/ 091875 PCT/ U82004/ 011065  di stribution of c@gg
HGW{V%W?@%BHI SEgs|nsepargeby padne 47 penoentatectsdispersion
o ¢
°°ntm*3§{gel§rﬁ§ o Epobl SO S BBy §h a2 P Wil The resulting
solutipnr cdalned] O%mppbe@rbomtelﬁﬂﬁ/@ (Rsa/mdmrdccﬁzzm andrandsgddo treat
Met hod of Eval ua Who servatjves b Field
southdff {1 Pt i ol SoHEORests  TRStALo RFRaIeAY Bt drigd and found
to contdi€ a uh ke disBiRIRA ofB6Hef SRl é}tp%ﬁonﬁéblg ﬁﬁ %h%uta{l‘l@ cross sections
i nsect attack. The fl Ui d was ‘al so used to
and wersresistant tpifmgaheadiinsesbattaskocks neasuring 3/4" x 3/ 4"
x 3/4" (19mm x 19nm x 19mm). The treated cubes were
exposed to several test fungi to evaluate the
bi o-ef ficacy of the pregtawipld y&£ fornulation follow ng
the procedure _described in AWPA Standard E10- Ol
" Sy AR EAYALVRRIcARE BridTar be nippewe dymrisine cappensudfatpsolution and

I o letio
microbBPE RGP0} bt POk S0 NI R0 The
resulting fimid esishet Usad to?trét&’dumlbdjlmhmgmll cel@gtarats, Mhe treated sam le can be

enti al | no. fun attack to the treated cubes.
alf'dﬂégﬁ‘ﬁ APPIBTFES apd Feétsgg‘ar reRigiance s dungqh andiispnBs pitkel v 50% :
wei ght | oss after being exposed to the test fungi.
The soil block test results indicated wood treated the
ab&theughmpesﬁilc\ﬁmhodhném Imviedeérndesaribed esting thote dhdlled in the art

will reggg}ﬂa%'fhg é}f?ﬁg{)%ocaﬂéo%edf sr@r Vg Live tgrgr?lttixensgpirit of the

inventédrSper si on from Exanple 3 to 4.9 kg of vvater The
resulting fluid contained 0.50% copper carbonate and
0.01% tebuconazole. This fluid was then used to treat
full-size |unber using the full-cell
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process wherein the wood is initially placed under a
vacuum of 30" Hg for 30 m nutes, 20 foll owed by the
w@adaisnysms of the treating solution. The syst enP@EES100£011065
pressurized for 30 mnutes at 110 psi. A final vacuum
We cl@fm:28" Hg for 30 minutes was applied to the wood to
renove residual liquid. The wood was found to contain
aluni f dy woadd ptesérvativeamongsitioppemprisingoughout t he cross
sectiaons and is resistant, to fungal and.insect attack.
S EOER R RNS PORRESSE Sclr sk Smae Pioui CRRuREOLS st metal
compdurRhn@dicotdbiddtidhiBlehiok-ahahexadecyl am ne- N- oxi de (AQ)
were mxed with 2938.5 grans of water to obtain a
pBswevamore orgagisttiiogddsl ui d  contai ni ng 0. 45%
carbona% . Q 00996tebuconazoke nd 0.25% AQ. .The
r ST ?13 P e DGreanic SERRORR Pt g OrgalC Profde s ppRsat as
microbBkdgadicgdi fied full-cell process. The resulting
stakes were 30 air-dried and found to a uniform
di stribution of copper throughout the cross sections

S 8 1S RASUE bbb 9P 35S pRh e iy present a

micropized partvialekve treating fluid was prepared by adding
16.0 g of Cu 8-hydroxyquinolate (Cu-8) dispersion
fromExanple 4 to 3984.0 g of water. The resulting
fhui d i - W13 i
Poat anarners ok Sabbr bnclE e et BocRilplsdnt s
microfiized partialesd st akes were oven dried and found to
contain a uniformdistribution of particles throughout
the 5 cross sections and were resistant to fungal and
| BSect Tat bénposifHROT dlhit £ witrdin BOBSHBE YitirbMfc EdrBiPreRPand the
fluid was prepared by m Xing 1759 concentrated
organigi bigradesirg presgutrasaniofoniged Pastistgsper car bonate and 0. 5%
cyproconazole with 3325. Qg water. The resulting 10
sol ution contained 1. 0% copper carbonate and 0.025%
C¥pr oc ThaZehPosifich ¥R dviiceih HRAnoSAHINBRIPoREMEs selected from
| unmber using a full cell process. The treated stakes
the groy eongisting 9? saper sabals gpdmingy nickal, dinpsilyen mircanghcompounds
i stribution of copper and cyproconazol e t hroughout
he cross sections and were resistant to fungal and
insect attack. 15 Exanple 14 A preservative treating

fluid n be prepared by m xing_ copper . sulfate. )
sBiuti ﬁe gepgposition of claini 2 wherein the micronized inorganic component is

coppet, copper compound or combinations thereof.

thereo

7. The composition of claim 6, wherein the copper compounds are selected from
the group consisting of copper hydroxide, copper oxide copper carbonate, basic copper
carbonate, copper oxychloride, copper 8-hydroxyquinolate, copper dimethyldithiocarbamate,

copper omadine and copper borate.

8. The composition of claim 1 wherein the micronized particles have a size of

between 0.005 microns to 25 microns.
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m croni zed cyproconazol e at a concentration of 0.25%
Cu and 0.01% cyproconazole. The resulting fluid can
wheoowsed7i o treat |unber using a full cell proP€EES20041€11065
treated sanple can be air-dried for two weeks and
t gst ed
AT houe S A R s %o a e of
betwehe 00A to 1 BOsmicinsl | ed in the art w il recogni ze that
routi ne nodi fications can be nmade w thout departing
fromthe spirit of the invention. 15 WO 2004/ 091875
PEI/ USZ9L 4683486 ofMaif] RivEredn the YRR ARH %ﬁﬁchétHaVce a size of
conposition conprising: (a) an inorganic conponent
betwegie D @6tted 00rmieranse group consisting of a netal, neta
conpound and conbi nations thereof; and 5 (b) one or
nore organi ¢ bi oci des wherein at Ieast the inorganic
CONPONERE cOpbdiBorOsLAsIhC] MDivReieHEhE SizP b 8RMicAShized particles is
m cronized particles. 2. The conposition of claim1l
betwegh 8:08ita LOHEIGTeRsr gani ¢ conponent i s present as 10
m croni zed particles. 3. The conposition of claim1,
wherein the organic biocide is present as mcronized
pa21i cThs compoditidinef damubwhticinthelorgingd bibdide Wheleted from the
both the jnor onent and the organic, biocide
group gppsisjingQf hiocides ﬁﬁgﬁdﬂlfgﬁ larticles. 5. The
conposition of claim2, wherein the inorganic
conmponent is selected from the group consisting of
cdpper The obrabositiomelivlaim 1,wiekeh the innrgasicl cosrponerit is capper
b:&ﬁ ounds O th reqi 6. The .canposition of claim?2 d
carbonglie Py wPE {bg OfsBIiAnES & ATy AEmQIY ¢pmpoun
selecté‘cpﬁ&ﬁrthé? SFhg %Bﬂmﬁfng(‘d}” 'ﬁﬁdy[lﬁﬁieﬂﬁ%&ﬁﬁﬁﬁlﬁfom&é cHloridbe
onposi tiron of clai'm®6, "wherein the copper compounds
dlmetbyléldg@)rlmmm etoridandgtimehyididenyimmeniof cadpmete.
hydr oxi de, copper oxi de copper carbonate, basic copper

14.  The composition of claim 13, wherein the inorganic component is copper

carbonate and the organic biocide is dimethyldidecylammonium carbonate.

15.  The composition of claim 14, wherein the size of the copper carbonate

particles is between 0.05 and 1.0 microns.

16.  The composition of claim 12, wherein the inorganic component is copper

carbonate and the organic biocide is tebuconazole.

17.  The composition of claim 1, wherein the inorganic component is a water

soluble metal compound and the organic biocide is present as micronized particles.

18.  The composition of claim 17, wherein the inorganic component is selected

from the group consisting of copper nitrate, copper sulfate and copper acetate.

17



car bonat e, copper oxychl oride, copper

8- hydr oxyqui nol at e, copper di nethyl dithi ocar banat e,
w@oppeyisesadi ne and copper borate. 30 S. The PCT/US2004/011065

conposition of claim1l wherein the mcronized

pagtic ; | -of |
% ond S et i R ERa o an Tl et g he
group conpsizigtdfovatafrepdllanisy @lavhsis émulsif@ngiagents) idzspersants, stabilizers
dUﬂ?@L@Cles have a size of between 0.005 to 10.0
and Upi IBIOHETS. 10, The conposition of claim9 wherein the
m croni zed particles have a size of 5 between 0.05 to
10.0 mcrons. 11. The conposition of claim 10 wherein
t Be si Zbe ofmporation efrcdmizle dupiar comipasingone bemgeeenhndisg agents.
to 1.0 mcrons. 10 12. The conposition of claim7
wherein the organic biocide is selected fromthe
geoup Te8ShEhbdieordf dMiRICi0d eetdis tRGnhinclabd®nlis akBalkylamine
.. The composition of claim1, wherein the inorganic
oxide Bayips Hefollpwingspeirre: car bonat e or copper hydr oxi de and
the organic biocide is a quaternary amobni um conpound
15 selected fromthe group consisting of
al kyl di met hyl benzy,ammoni um chl ori de,
di met hyl di decyl anmpni um chl ori de and
di met hyl di decyh ni,lyn car bonate. 14. The conposition
of claim 13, wherejn the inorganic conmponent is copper
carbonate and the Lrganic bi ocide is
dinethyldidecylannn%iun1carbonate. 20 15. The
conposition of claim 14, wherein the size of the
copper carbonate particles is between 0.05 and 1.0
where/R G5 @ iiearld? cydECER Shtht8dll GfurhtdtaRdlgouy ARl R} fnd RE
) I norgani ¢ conponent is copper 25 carbonate and the
independgathy arefingar GetoiGio sattatedroanpbasuraterl. grqups. conposi ti on
of claim1l, wherein the inorganic conponent is a water
sol ubl e netal conpound and the organic biocide is
PRESeNnThaSokib6siadt ERthiRdC, ndefisin thanhSaciddgent is an alkoxylated
. .conposition of claim17, wherein the inorganic
diamigghaysngiie follovaiag sepdere: from t he group consi sting of
copper nitrate, copper sulfate and copper acetate.

/CH?_CH(R3)O)CH

Ry;——N—(CHy)n—N

CH,CH(R,)O)bH
(CH,CH(R;)0)aH (CH2CH(R2)0)

where n is an integer which can vary from 1 to 4; R;, R; and Rj; are independently selected
from the group consisting of hydrogen, methyl, ethyl and phenyl; a, b and ¢ are each integers
from 1 to 6; and Ry is fatty alkyl of Cg to Cao.

23. A method for preserving a wood product comprising the step of contacting the

product with a wood preservative composition comprising: (a) an inorganic component
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17 WO 2004/ 091875 PCT/ US2004/ 011065 19. The
conposition of claim1, further conprising an agent
w@ei0eo9ds from t he group consisting of water PCT/US2004/011065
repel l ants, colorants, enulsifying agents,
selectéld HBAY B Biowp cﬁﬁﬁaﬁiﬂg' o?%rrﬁetalaﬁﬁtéljgofnﬁbﬁrﬁi 4 dmbadns Hefeof: and
conposition of claim1, further conprising one or nore
(b) Oné@hamwxgamgémosdes 21. The conposition of claim 20,
rei.n t.he enhancin ent oXi
AT pries B ARERTC cPHARRent Br Bogrdic Y Bk Mprofihh 5
microdfedpaticlelRl is a linear or cyclic C8 to C40 saturated
or unsaturated group and R2 and R3 independently are
linear Cl1 to C40 saturated or unsaturated groups. 22.
T co el n
agtnt e Hotbetlyi 2 e B b e o B Seagne e
wood product wite the%ﬁeée&dﬁ%@ﬁﬁb@iﬁdm. R4 N (CH2) n- N\
(CH2CH(R2) O bH (CH2CH(RL YO aH 25 where n is an
i nteger which can vary from1l to 4, Rl, R2 and R3 are
i Relepe c
gl ogans MetidxftoREe, wHERT bOIE upt MR fRIRoh AR o me
organxedndmldmare@eerssnt dsmainrohized pértickesd R4 is fatty al kyl of
C8 to C22 30 23. A nethod for preserving a wood
product conprising the step of contacting the product

whg h aTﬁ@ﬁfétlﬁfdecﬁ%[a‘llﬁt%V%théiﬁ’@l%'1ﬁdr8£hl8 BOMRp it seleled from the
an i norganic conponent " 18 WO 2004/ 091875

group OSBRI A0pRer 0@ halt, cadmium, nickel, silver, tin, zinc and compounds thereof.

27.  The method of claim 23, wherein the inorganic component is selected from the
group consisting of copper, copper hydroxide, copper oxide copper carbonate, basic copper
carbonate, copper oxychloride, copper 8-hydroxyquinolate, copper dimethyldithiocarbamate,

copper omadine and copper borate.

28.  The method of claim 23, wherein the inorganic component is copper carbonate
or copper hydroxide and the organic biocide is a quaternary ammonium compound selected
from the group consisting of alkyldimethylbenzylammonium chloride,

dimethyldidecylammonium chloride and dimethyldidecylammonium carbonate.

29.  The method of claim 25, wherein the inorganic component is copper carbonate

and the organic biocide is dimethyldidecylammonium carbonate.

30.  The method of claim 29, wherein the size of the copper carbonate particles is

between 0.05 and 1.0 microns.

31.  The method of claim 23, wherein the inorganic component is copper carbonate

and the organic biocide is tebuconazole.
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selected fromthe group consisting of a netal, neta
conpound and conbi nati ons thereof; and (b) one or
woreee/0gr8gani ¢ bi oci des, wherein at | east the iPOFys2000011065
conmponent or the organic biocide is present as
MBET ONITEE thelildf€laftB 235 whdreinthe idBRLAM cRhpdilet Madgater soluble
further conprising the step of preSsure treating t%e
metal goopoydeaddhe qigehic binsiderie peaserttas nEcooined phttictas,  25.
The nmet hod of claim 23, wherein both the inorganic
conmponent and the 10 organic biocide are present as
MBS.r ONTEE theRkilofeladf 3228 herbiLthBBdIOshiOforfipdHemt B3clected from the
wherein the inorgani c conponent is selected fromthe
group gpBuFinged sPeRar Hirase. coppayepliale @bd coppet ackidtem ni ckel ,
silver, tin, zinc and conpounds thereof. 15 27. The
nmet hod of claim 23, wherein the inorganic conponent is
sel.ect FHe fietHvdtdEmAI3) Uhefedid e Thinpgsitbn ERRRALng GOPY Slirther
hydr oxi de, copper oxi de copper  carbonate, basic copper
COMPIASSs B AGEE ’selgggg gpmcga? gmuquogglg.tlrggjﬁp@ter repellants, colorants,
' €4t01G ijWEi yt.dithi ocar bamat e,
emulscgpgg%&ggfaq%%ﬂ%gagfﬁﬁﬂ%%ggéggg%or at Eem’?gfszs. The net hod of
clai m 23, wherein the inorganic conponent is copper

O o 2R B e P e e

Complggegggggpﬁgfeséﬂhg&ig addnky| di net hyl benzyl anmoni um
chloride, dinethyldi decyl ammoni um chl ori de and

di met hyl di decyl anmoni um car bonate. 25 29. The net hod

of, _cl ai.m 25 rei.n the.inorgani c conponent is pper .

R L R A L S
having by B daaytamoni um car bonate. 30. The nethod of

claim 29, wherein the size of the copper carbonate

particles is between 0.05 and 1.0 mcrons. 30 31. The
nmet hod of claim?2 wherei n the inorganic conponent is
copper carbonate E%Pd the organic biocide is
t ebuconazole. 19 2004/ 091875 PCT/ US2004/ 011065 32.
The nethod of RIraNZ2® wherein the inor gani c
conmponent is a vvath sol ubl e

2

where R; is a linear or cyclic Cg to Cy saturated or unsaturated group and R, and R;

independently are linear C; to Cy saturated or unsaturated groups.

37.  The method of claim 35, wherein the enhancing agent is an alkoxylated

diamine having the following structure:

/CHZCH(R3)O)CH
Ry;——N—(CHg)n—N

CH,CH(R,)O)bH
(CH,CH(R,)O)aH (CHCAR2I0)
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nmet al conpound and the organic biocide is present as

m croni zed particles. 33. The nethod of claim 32,
wob@re91873 he | norgani c conponent is sel ected fPONUS1004/011065

5 group consisting of copper nitrate, copper sulfate

where ?lﬁgejaﬂ; 81? I ffCt R £ ng’;ﬁ'é gxgchﬁ %tlﬁ %Fﬁé%rt]lg'sgfécte&dﬁ%ﬁrﬂh@ group

sition far

consisting adieydrogen) ﬁﬁt}@ﬁ eflryd eamd bl@erg'l,@ub afd B&teSéachgntegerwﬁbﬂrl to 6;
repel | ants, coI rants, enul sifying agents,

and Rogis 5t allaliof Csd Sbi- 1 i zers and UV inhibitors. 10 35. The
nmet hod of claim 23, wherein the conpositi on for
txeati r
it s oG Wbl phesefHBE LGB ARG R o R cR R BRANGb At o
compftivanonipgisigenicrdnized partticidskyleatet f@no the@oupld'bﬂsﬂung gf metal,
the follow ng structure: R1-1----- é) F% %
metal pemipaungs pRc b 18?“%5?&11@@0@11?@"@%19 S5O }feﬁr@at s 1s between
group and R2 and R3 independently are
OOOSF&%ear %gﬁgo CA0 saturated or unsaturated groups. 25
37. The nethod of claim 35, wherein the enhanci ng

s Bf:t tﬁeean o k%ﬂ\(/a %j}y}lgrieglgh%ﬁiwr@%@pg?%ﬁefs Otd QLD rom
the gr&%l',‘,% ﬁ? &)?8 %@"‘:ﬁ}nﬁl@ ﬁiﬂkglo siWRr 280H Rk ds thereof.
PCT/ US2004/ 01

whére n is an |nteger froml to 4;
R1, R2 and R3 are independently selected fromthe

oy TRERe{FR4 591t o8 B @R e HliBbizpg Ehittles E0Gprise gt

and/oﬁﬁetlaﬁccfnﬂicﬁlﬂdﬁééiéﬁte@ffro@hé 8ro 2onsdstidg - of Aopfir wo@pédiydroxide,
wood preservat| on conprising the steps of treating
coppeng¥ide GPRDIST BArDRRANH HIFIE COPPE éﬁbeP@ParFQPHﬁ’fcqxdﬁlﬂ lpgde, copper 8-

hydroRSulTHE Soppi ey difhiB chitan it UBpfeP Bitatink"GbpBr B6zhiRland

combinations thereof.

41.  The method of claim 40, wherein the particle size is between 0.005 and 10

microns.

42.  The method of claim 41, wherein the particle size is between 0.05 and 1.0

microns.
43.  The method of claim 40, wherein the treatment of wood is carried out by a
process selected from the group consisting of pressure treatment, spraying, dipping and

brushing.

44.  The method of claim 43, wherein the treatment of wood is carried out by

pressure treatment.
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nmet al conpounds and conbi nati ons thereof, wherein the

size of the particles is between 0.005 and 25
wore@soms’s 10 39. The nethod of claim 38, wher eP@I/Uk®04/011065

nicronized particles are selected from the group

sis d
LB and R eBlodtARRED 800G i L K ReollaHB) o gfipYiffion
ﬁlﬂheﬁsompﬂmngamagdme se‘n:c[tedaﬁomeﬂe paupicohdsimpafiwataaepaiiaats, colorants,
d/ or net cowpou ? el e fron1the group
emulstlyingjageqt %Hﬂ%aap%? ) @écf He, 15 copper
oxi de copper carbonate, baS|c copper carbonat e, copper
oxychl ori de, copper 8- hydroxyqui nol ate, copper
déaet hifhd intethiooloxrclramed8e whemppthe vomdds treated v ercopgoaition
furth. and conbi nati ons thereof. } The net hod of claim 40,
HAYTRTHNE R [dPPRS agineagedish ot ween 0.005 and 10 20
m crons. 42. The method of claim4l, wherein the
particle size is between 0.05 and 1.0 mcrons. 25 43.

THE meiThe thedfodofplamats, whinsireths enhancingsgentian toalkylendne oxide
o] ried a process selected fromthe group

hawn%%ﬁéﬁ@??ﬁﬁ %P f;é(ssure treatment, spraying, dipping

and brushing. 44 The net hod of claim 43, wherein the

treatnment of wood is carried out by 30 pressure

treatnment. 21 WO &K304/091875 PCT/ US2004/ 011065 45.

The method of claiifn 38 wherein the wood is treated

wi th a conposiRj-enNf-u®@her conpri si ng an agent

sel ected fromthe group consisting of water

repell ants, coloraRys, enulsifying agents,

di spersants, stabilizers and UV inhibitors. 5 46. The

met hod of claim 38, wherein the wood is treated with a

conposition further conprising one or nore enhancing
wherealgyeiﬂ 1aslinea]r7or CYhkc GptCg satfurate:chmmmsturambgreup anhRB; and Rz

ST RN

48.  The method of claim 46, wherein the enhancing agent is an alkoxylated

diamine having the following structure:

/CHZCH(R3)O)CH

Ry;——N—(CHy)n—N

CH,CH(R,)O)bH
(CH,CH(R,)O)aH (CHCHR)O)

where n is an integer from 1 to 4; R, R, and R; are independently selected from the group
consisting of hydrogen, methyl, ethyl and phenyl; a, b and ¢ are each integers from 1 to 6;
and Ry s fatty alkyl of Cg to Cy.

49. A wood preservative composition comprising a dispersion of micronized

particles selected from the group consisting of copper, copper hydroxide, copper carbonate,
22
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R1I-N----O R2 15 where R1 is a linear or cyclic C8 to
40 saturated or unsaturated group and R2 and R3

w0 pabepersdent |y are [inear Cl to C40 saturated PCT/US2004/011065
unsat urated groups. 20 48. The net hod of cl ai m 46,

. n m ne
basic Ak EL R, S o AR LopeSr SRS A ottt "y
dimethyldﬂiagtarb dhate Cdd@ﬁbi(d%iz)dﬁ)dg EbpreCh2@H( &t Jof)tdbtivhe t]@rerof; wherein

er fr and R3 are
the Sl%er?cfl Wg[éﬁl?ﬂ? Et% @%‘tgéﬁwnﬂlﬁ@n& oup 30 consisting
of hydrogen, nethyl, et hyl and phenyl; a, b and c are
each integers froml to 6; and R4 is fatty al kyl of
C80t 0o Th2 composithomeidaipr 4% erherein the stasmfdhé particles is between
0.005 q?2@|3|ng a dispersion of mcronized particles
& fom t he group consi sting of copper, copper
hydr oxi de, copper carbonate, 22 WO 2004/091875
PCT/ US2004/ 011065 basi c_copper carbonate, copper
oRYchl 8he dempesiipree! daimy 3}, ssherin thsi siaeeof thopastieles is between 0.05
| di t hi ocar banate, copper omadi ne, copper borate
and Ming&é%%rbl nati ons thereof, wherein the size of the
particles is between O. 005 to 25 microns. 5 50. The

conp03|t| on of ¢laim49, wherein the size of th
pafticifas coEPPRHRerlaln Posvherrn thy $ae 6#\%19819&168 isthstween 0.05

d1069MeRsst i on of claimb50, wherein the size of the
an particles is between 0.05 and 10 mcrons. 10 52. The
conposi tion of claimb51, wherein the size of the

p SIS between Q. 0 d 1.0 m.crons.
P pos ThF GATBPP R T 2 G ira CORBRHAE & Agetd aclsgiinfrom the
group TBhE/IRDIWAER bP&lants, colorants, emulsifying agents, dispersants, stabilizers
and UV inhibitors.

54.  The composition of claim 49, further comprising one or more enhancing

agents.

55.  The composition of claim 54, wherein the enhancing agent is a trialkylamine

oxide having the following structure:

R3

Ry—N-—=0

Ry

where R; is a linear or cyclic Cg to Cyg saturated or unsaturated group and R; and R

independently are linear C; to Cy saturated or unsaturated groups.

56.  The composition of claim 54, wherein the enhancing agent is an alkoxylated
diamine having the following structure:
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15 group consisting of water repellants, colorants,
emul si fying agents, dispersants, stabilizers and W
WO pivitlod18es s. 54. The conposition of claim49, PCr/Uk®N4/011065
conprising one or nore enhancing agents. 20 55. The
conposition of claimb54, wherein the enhanci ng agent
is a trialkylamne oxide having the follow ng
structure: R3 25 RI1-{EHCHR:)RZHWhere R1 is a |inear
or cyclic C8 to C40 gaturated or unsaturated group and
R2 and _RS_N.anH fepgindently are linear Cl to C40

satura unsat urafed groups. 56. The corrp05| tion
of cl ai m 5 wher ei n t(@E@Ra)@blg agent is an
5 al koxy! at &H2GH(BAPKE having the fol | owi ng struct ure:

23 WD 2004/ 091875 PCT/ US2004/ 011065 )CH2CH(R3) O cH
R4 N-(CH2)n-N\ (CH2CH(R2) O bH 5 (CH2CH(R1) O aH where
nis an integer from1l to 4; R, R2 and R3 are

i ndependent]y selected fromthe group consisting

wherepyig @Bg@ﬁgerrﬁéqm;l 110 4eR e 20 &s FFrci @penﬁenﬂy sglegted mthe group
consm??lg %gh?(fgﬁggg ?negliﬁ,r@tﬂyltaﬂd ‘Bhen};},oa, %%d%“aré gacil%ttegel‘g lf&ﬁ(rl 1 to 6;

10 and Ry is fatty alkyl of Cg to Cps.
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