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WO 2004/ 091875-PCT/ US2004/ 011065 M CRONI ZED WOOD

PRESERVATI VE EORMULATI ONS 5 This appl i catjon clains
WOBPMM0187§ to U. S. Provisional Application No. pCTNS2004/011065

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

| SHECRDNERA MOOP Brcksot YT i RO RN B0l o
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organi sms responsi ble for the destruction of wood,
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These conpounds were
such as ammonium carbonate, and amgonium sulfate, ethanolamines, ef cetera. For

example, U.S. patent no. 4,622,248 describes forming copper amine complexes by dissolving
copper (1) oxide [CuO] (also known as cupric oxide) in ammonia in the presence of
ammonium bicarbonate.

The disadvantage of using ammonia as 2 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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SUMMARY OF THE INVENTION

Disciosed herein are micronized compositions for preservation of wood. In one

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




enbodi nent, the conpositions conprise netal or netal
conpounds as m croni zed particles. 2 In a first

aspect, there is provided a wood preservative
conmposition conprising: (a) an inorgani c conponent
selected fromthe group consisting of a netal, neta
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netal, netal conpound and conbi nations thereof, and
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(b) an organic component comprising one or more organic biocides;
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herein one or both components are present as micronized particles.
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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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Nanophase Technol ogi es Cor porati on, Rorreow lle,
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fﬁ;e servation of
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etc. are well known to those skilled int art an

- solubility i palgs azol es, quaternary amoni um conpounds, borate

; e'{?ig,{éy p{,ih&%gsié%gk%gj%oun S a E),%Iﬁnatl 0 g?rggil%gcopper
compoumdbsnsirignd ¢dnngereiatiylvaBalié giadiag nﬁﬂ' WieendtiveR/, 8RRt Ghized

uat er par ni um conpounds, such as
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di met hyl di decyl annrmoni*um car 2o
hydroxidejdan bephtaisredi frvgn Philire- Techydnt ¢ Shintej Siaﬁh @afolilasad Webind

Sone non-limti exa les, 5. of water
further 65118 S 0 PR ER T CupRis ide Fap isodberobiaiped Gom
Nanophake Qegaidldpi& @frgéiﬁﬁoﬁjsl%&ihmf]ﬂé Mg, Protection Name -
For mul a and Azol es: Cyproconazol e

T@YEPBI%FW ng@lm@&tbmth water with or without addition of a

dispersed suspension which can be mixed with a biocide to form a preservative system which
is suitable to treat and protect wood from agents causing degradation. Other metals or metal
compounds as well as transition metals or iransition metal compounds (including the
lanthanide and actinide series elements) such as tin, zinc, cadmium, silver, nickel, etc. and
compounds thereof can be used in place of copper and copper compounds. The resuliing

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.
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benzothiazole
Chlorothalonil | CeClsNy: 1897-45-6
Dichioftuanid CoH1CLEFN; 0,8, 1085-98-9
Isothiazolone:

T Kathon 930 T {CiHpCLNOS: 64359815 0
Kathon WT C4H4CINOS: 26172-55-4
Methylisothiazolinone : C4H5NOS: 2682-20-4
Benzisothiazolin-3-one C7HsNOS: 2634-33-5
2-octyl-3-isothiazolone ' C11HoNOS: 26530-20-1

Imidacloprid CoH,oCINsO4: 138261-41-3
Iodopropynyl Butylcarbamate CsHpINO,: 55406-53-6
(IPBC)
Pyrethroids:
Bifenthrin ' 'Ca3HzCIF30,: 82657-04-3
Cypermethrin Ca2H1oCLNOs: 52315-07-8
| Permethrin _ Ca2iHxCLOs: 52645-53-1
Chitin _ 1398-61-4
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Car bendazi m COHON302: 10605-21-7 C yfluthrin C22H
SCl 2FNCB:  68339-37-5 4-al pha- Cunyl phenol fC15H16O

WOZ0ov®1878 O her bi oci des such as insectici des P $h004/011065

i nhi bitors, algaecides, bactericides and the |ike may
adde -

I nvention. The insol uble [bi o1 i e“g can be m cronized

Clonpyifparticl es of subm crion.s), eENRPY! $6p 12545 oM 07 0D5

- f—ri-crometersto 25 microneters. using a_grinding mll
4“‘1’1‘@Y{§’§F”P‘i’lcl es are di sperse@nsHm Q;t5§ﬁ€ﬁ4+°4‘i di spersant

uil on

FIER) mers vi th ot grent TPLAFhoHBupo 0 0E B ed
Cmﬁbg@_@tnyl ate, acrylic pol WORI NSO 160851 _frodified

Lignin —and.the like 1nlone enpodi ment, micronized
C’.Yh or netal conpounds @mﬂlsﬁzm@pmewslﬂ conpojund

' than—tnset-ubhe e+-oni-zed ganic-biocide.
4*%11#%1&%“ }Tet al conpcff;iéhaﬁr% spﬁéi‘#‘hsol ubl e bi ocj de
may be m croni zed separately and tThem mixedor—may be

m xed first and then mcronized. In another
Uherokipridas suchis mﬂ@t?mld@sombbhﬂhiﬁimrsya(mclﬂad bhdtericides and the

Foli bl e. er_sol ubl e netal conpounds
like may@i%d@«lb ppefit(gu ?CO@OS@B\% ea%rg{;e&a? @‘gﬁﬁo%opper nitrate.
The ihdilsble biocidddean B RficrodRed i PutickRdtbhnRicRin di anging

& 00&? er conpound i.s prepared and then a m cronize
om ggw%waezém@pg@wwmm.gmdm rasd{ldéalet}mrtmies are dispersed

in standaNP BisBLR%kE Qﬁcfpérfgsq{'ﬁfc% é%ﬂ% a\&% s gpﬁl&el l Sgr% thh

as wax emulsio
pigment affsyior grawpss mostificed palygzerwate) Uiéryﬁ\dﬂ pcbllyﬁﬁf émuﬁ[tlil@ r}ﬁb&‘igied lignin
andthe]%%ents (such as " trial kylani ne oxi des and al koxyl at ed
am nes) and the |ike may al so be added to the 20
- Iteidanbbddififent 'rﬁ‘@io?&%g nﬂ%ﬁr@nét cfo% otﬂlﬁﬁs §19a9 %%8131;]6%

erfor mance Of t he syst em or ppear ance an

(%2}

| compoquleﬁ pukediwih aofinsaheble mwbnmn@ orgamai tdcige.oThe iktal Shaseil

compons B Rl ok S St B i

mixed fir20OW 881 Sl&oRiZE§ US2004/ 011065 The tri al kyl am ne

15

20

oxi-des. have.the follow ng structure.
- 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 agueous 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 emulisions), colorants
emulsifying agents, dispersants, stabilizers, UV inhibitors, enhancmg 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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WhereRﬁ e 52“1%"6858 clifice 0.
indepent$il dré 1ih& 34, Cidhhafod T OGRS GaIBOSI Li on of L he
Jhatedt grands:

R3 5 ~ R2 s/where Rl is a linear or cyclic C8 to Cop

Wafﬁgg@gg d ‘or unsaturated group and R2 {and R3

ently are linear G to C40 saturated BCI/US2004/011065
unsaturated groups. 10 The al koxyl at ed di am nes have

The tfalit @vineth S ddsUave R foil%%ﬁﬁ%@é cH R4-i-(CH2)n-N

15 (CHZCH(Ri ) O aH (CH2CH(R2) O ere n is an integer

which can vary froml to 4, RI, R2 and R3 are

i ndependent|ly sel ected -20 onrtlregroup consi sting of
hydr ogen, nethyI}%%thyl and phenyl, and a,-b and c are
each - integers mﬁlch can be 1 to 6 and R4 is fatty
al kyl of C3 tBn 2B —vhen wood is treated with
m croni zed wood pieservatives fornul ati ons di scl osed
herein, netal |eaBhing is reduced. For exanple, as
shown in Figure 1A, when wood is treated 25 with
Cu MA conposition the | eaching of copper is about 12%

4% res ectlvel for 0.1 pcf (pounds per cubic

ez(no geirateshpremsatupated grovpsnd Bend Rh e

present invention eachin about 2% and
1%respect|vely for the 0.1 pcf copper and 0.2 pcf

chi ng s evaluated follow ng t he
%eg@god‘lyag%?g eﬁi‘?f WIESIUPBSe Preser ver s'

Associ ation St andard 30 El 1-97. Simlarly, Figure |IB
is a conparison of copper |eaching fromwood treated
with a comercial cébheH(a@sH fornmul ati on ACQ Type D
and m croni zed coppgr carbonate plus

di mefhy-Ri-decny)) ni um car bonat e/ bi car bonat e (quat)

at presefvative retdgtions of 0.25 8 t WD 2004/091875

CH,C
PCT/ uszcz 49 Q53085 {CH,CH(R,)O)bH

where 1 is an integer which can vary from 1 to 4, Ry, Ry and R3 are independently selected
“from the group consisting of hydrogen, methyl, ethyl and phenyl, and a, b and ¢ are each
integers which can be 1 to 6, and R, is fatty alkyl of Cg to C,,.

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 conirast 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 pef copper and 0.2 pef copper. Copper leaching was evatuated

following the procedures described in American Wood Preservers’ Association Standard

Similarly, Figure 1B is a comparison of copper leaching from wood treated with a
commetcial copper based formulation ACQ-Type D and micronized copper carbonate plus
dimethyldidecylammonium carbonate/bicarbonate (quat) at preservative retentions of 0.25

8
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pcf and O. 40p9f— The | eaching test was conducted
foll ow ng theipriocedure described in AWPA St andard E

WO 30048918755t andar d Met hod of Deternining the LeachaBibisoyioss
of Wod Preservatives". It can be seen that wood

pef and OSBER ATHM [EAHA LI, £ élﬁﬁ@t@ﬁ &'01 ar ho 'F]:\%té%%cg glurq %eggrﬁl?qﬁlgm

fornul ati on denbnstr at

AWPA Begrlanddided? Hitandand Miihol of Baﬁeﬁdmmg fhe B.ebdr@bility of Wood
Copper

_ I abI € preservat i.ve Ammoni acal
P rese”%}'g% (’f\&faﬁj {’%Fﬁ Ao ith pricrogizesh gonpen eatbarato hased

formulatifn Hﬁﬁoﬁh&%&ﬁﬁ&{‘g&% 1HL Qengﬁwcm the 9 Evtoﬁfl freated with

ot her cel |l ul ose-based rla s®ce ar stru
the comperqiglly avwppkle psmm\ra dauimbmniatdQappet Qg (AUM®-Type D.

PR Sl HHEAS

Sl ze

other ceflilbssb£8d Dyatére’ sullhRs h
be uni fornly 10 "0 Stri mt%&wqgﬁ@%g? &Pﬁyﬁ éHgﬁ[‘ fgﬂgﬁt‘matmg

the dispegsion formulafinsdisql ﬁsemm hasa ph@ckarsman)emash by 28 ntcrons, the

. th
partiles TRAPHPLIrBY K S e OF M PR LGS iy Beke ity

dlstrlbute'd withini s chlhued aemwa.nemrsh@&na@mgﬁné Dithé ?{
1 %@? are transferred between wood cells by ne ns of
movemeptof flinds thraughiyendijsspa opcws armedly Groughdhewadieidspind border

its. Trde f ver al i
. OO R AN SN b vos
CeﬂSbyl@p@mqf@grdew&st he microfibrils) typically varies from

vera dttstpls of,a mcron to several mcrons.
 TEBY A ERRCORS peraoh i o s Cadeallares fom  scvera
microns aptu fhetPiscroRORBile, e BiadRAG Jrshd eﬁl?gée%ﬂlgéﬁ 1 41 GE G hﬁﬁfg)

preservative formulation, if t Size 0
Wplcmymﬁ%ﬁp@éévﬁﬂb@m&ﬂwef 4 miidres fo s:dvaral hberonk. alfighier 3 @dpicts the

b e |.n npl ete _20 penetration and a
orderpﬁ or mfgp lic %gf m croni zed preservative in .
Wlmdmcﬁi iexpeeaiet Qiith midr8AiEEd AresdORive Shdlei &L TPIE %glcle size of

copper penetration in wood treated wth m ¢r oni

| D
- the mwegp“ éareseﬁwe;a lges thae Mlﬁgemomaltﬁpmdgs,dt o
peney cIiDr eser vat | VES angﬁgﬁr e Eégt

TR fbsorvRERE i sl Befs s

Figure 4!9 ﬂsmctsehb d:crmple&tdopger peReirRid iR dteatdRpi nuEﬂoﬁH:E@ cBfber

ete co per enetration in wood
hydromd?? ofdice %sﬁ\)ﬁ W&dh@m@ddm Bei@nusungj at .
Penetratif0at Py » VB, AN
e t he p?seeg‘éﬁiyggo cglg%%r 8‘!'II[% gg‘?"e"??ﬁﬁgﬁ{ FORS 8 B ating
the presengerndicoppdro Figuas 4Bategiotd the cofupldtovd r ERUBHOC BIWHES treated

descri bed i n, AWPA andard A3-00_"Standard Met hod for
with mic "’Eﬁa RYRRCR Garbae Pfﬁs gt ¥, @é@if@ambl@whrdm ghserved

indicatingR0 Eés8ideSof cobp &Y e et Rinttion ot %oﬁﬁurggﬁéﬁahon 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 Scamning 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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_any otheltlh

particle di-stribution of cupric oxide through t he
cells of the wood treated with ni cronlfzed 30 CuO

WO2R9494875t he observati on of Scanni ng El'ectron PCT/US2004
/011065
M croscope (SEM: The particles were confirmed to be

f SEM E Di
HRRR sAOOPR I DS, Lo ol SEM Eneroy eus?e%e;ﬁfeddmpmn
fomuldﬁ@ﬁ/dhﬁmedh%ﬁﬁ@@maﬂﬁl dbeLAR eRbdA fmfcﬂﬁm rﬂgtﬂ‘?é melTE 5@ or organic
unds or, organi c bi oci de use t I Spersion
biocide fiSechid o iRtion saiigbe metsd teid to p@ﬁuajeu pydhesurfiot of ¥eepebd thus
ni c j,oci de used
not attaitfhgT 355‘?1'%3 flet{'fﬂl% %l mtﬁ@?\gﬁfn{ et%o%:g tystips B} QR by

In conjunc |on VVI

embodimient mncﬁlatsme@ftﬁdlﬁldmﬁe& ;maﬁcle@@éed% fifd dik s18n f5aluig ﬁa
n

discl etratlg and fluid flow through the t1ssue.
sclos TN G, B PRRgisen BMT](Q IBIUSfPIEe Infmother embcrd:mmjene the particle size
b twégﬁroto(gltg n L on for ml ay

is betwdsfI 03 6. O ificton 14 Aol EBHERRthy 6 BHiible e ishetwacn 0.05 1o

10.0 nn@tnus hEr= mmamxfmntpenémomag aesﬂea Sarfiéle sizd o?ﬁ{é’ﬁ@ﬁlfmetaj
005,to0 n anot her enmbodi ment ,

compo gsf PLthe g r%qni%ﬂnpglds 8f hedigpersign fqmllﬂafmrcdletrigsedl Herein can be

between'MOL- 10 {c@68, penetration is desired, particle size of
the netal/nmetal conpounds or the organic biocide used

The nresenginygetien alno pmvuﬂﬂs atiethodl s PraspAtibe bE Wdod Al b

. 05 1. ron The present invention
emb""“@“ 5{”%&&“ ﬁlf’os (of freang aed Bty coppnsition {treating

sb provi

fluid) commsugﬁ)@ﬂpﬁﬁﬁh ,ofﬁnfhﬁer'ﬁgohﬁﬂe ﬁH&Bﬁifé@ﬁleiﬁ %n&/'i)? lgi%tag compounds.

o treatlng wood wi.th a conposition (treating
anothergmbqdiment, ﬁ’%’ﬂé&)@ﬁ@?tbwﬁbfa omtwsmlonsoinphbmgm dmp‘ummdf

s r t mbodi nent
mlcromz‘éﬁ t?lga{ﬁt‘a{dg el c%n%pr?%gngs %rﬁj%rgﬁlp gy Wgt?lg organic
- blocldes@resspﬂulﬂa on anISerit&s Wiatdrdnidoletsle MRb@hiz8d ﬁéﬁfclége e size of the

or gani c_bi oci des, wherein the organic
microniGf SRS o e satalmeinbrorpauisd ncoresmicdriodids ol habivesn 0.005 to
95 | O et N e
microfs Girefe 41§ b@l@fe% ‘(7) 310 Tﬁ %{%ﬁﬁ (ﬁxg (Pﬁ%fﬁ?gbh%&&'l £ ﬂ 03 to 10

partlcles for t net al
micron ap @E¢rdmor@pm€draﬁglbeﬁvd&ﬁ5) 0500 12O ndidr6He ey and itk %mehaﬁm:, the

- 0. 005 tQ, 10 m crons, m)re eferabl bet ween-
wood is QSR oamos ok tamprsipg soHamsaL B ot rammized

organic HlodiBesi 0 1. 0 microns. In another errbodl ment, the 20
Wod is -treated Wth a conposition conprising soluble

The trgatingfipiduneisbermplicil ¢o wnobd byt dipping sbakib apkless, bhfing, or

S uj d. e Iledtovvoodb di ppi ng,
I, "p‘gl%]b n@% a%rg'gzﬁe mbod mlent,yvacugl% an%for pressure

. techniques are used to impregnate the wood in accord with this invention including the

standard processes, such as the "Empty Cell" process, the “Modified Full Cell” process and

the "Full Cell" process, and any other vacuum and /or pressure processes which are well

known to those skilied 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 Ce]l’;
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 daration.
In the "Modified Full Cell", prior to introduction of preservative, materials are subjected to a

- vacuwn of Jess than 77kPa (22 inch Hg) (sea level equivalent). A final vacuum of not less

10
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any ot her nmeans.well known in the art. In a preferred
enbodi ment, vécuum and/or pressure technjques are
WOoRgeougysi npregnat e the wood in accord wWith thysrug 004/011065
as

i nvention including the 25 standard processes, suc
than 771 kg, (& ) SS, L ~Modified Full Cell"
fm tp_r oc%;E ;H? %H/h%gfﬁsk%lqg&ﬁ{q%“@ﬁtf&ﬂp%%é@%ﬁl- Bythe aRyll Gietdirocess™,
prior o/ myadwatmnc  Hosepyaiss of G OHHTREDd WP -
materidf QW 0 Lhose skilled in OIS LERG A Rl weatment
b7 ge Suasted foa yasiumsel rat lese dhan 1@ ai(22 MORAIS! an@asidacuum of

not lesstha® 37 Kk (22 ik iﬁ;!{%gucts -Preservative Treatnent by
Pressure ProcesseS”. I'n"the "Enpty Cell" 30 process,
piie dpllaveing eatiples anbysdiided of ABLESEKADS E&taél'ﬁ%ﬁf);ﬁﬂe%ts of the
inventi?ﬂﬁt.saéb eﬁzot ed to atnmospheric air ﬁr essure (Lowy) or
0" i Gher PR Y Peaaidn dwait theseppareft ognwenacémelslmimplelyl through 5
demonstiateths ifdryman ' "Modi f.ied Full Cel]™",
rior t oﬁ&jl ntr gg}lﬁ% %ﬁﬁg@%@%@% VR 8? CORDE PPPaungs @nd the
concenyig] dispargionsofcoppeccnmpmindk esmptiiap varkkiRPorgditic ibmdéjg:lg)
0

E e uivalent). A final vacuum of not |ess
_Xami’(%%g BBk BT b uspeesiivn e reeiainlivits ksing cagodnoted

dispersibigy fof siettrdatmedt oFHHogal ent) shall be used. In the "Full
Cell Process", prior to introduction of preservative
or during any period of condition prior to treatnent,

materials are subjected.to acuum of not |ess than

77kPa (22 inch Hg). A_?%?éﬂlﬁ—@icuum of not less than

- FPgloRaonRr hthuxds)wéro kBB oG Al 180 £Y AR L5t ater

and 75.F%LE rgvi ded to further describe certain e
o PR T comiEriabraveabls dispiersants/ wetlingragamtts. t Th infftttrelvig -
. h _

- mechanBIBP&IrRld HP§ nlilky; QQLﬂcPfhae{l E};a%g% %ne% ﬁé’lléiggou . @ample was

denonstrate the tornu

| ‘ground far aheait 30 orinutes, and pstable dispatiot ToaRthibd fhot 909@5%2% Ffroxide

| Spoeksi ons .of. copper conpounds conprising varl
was °bt‘%!r‘ gaﬁlfhé’ ¢ tiagor SRR dy A xide Gispmsion wiemalyzedbyHoriba
LA-910 PhticlrSipaDadkdhiionl Ad 4162 | Ud sing c entrat ed
. 10 di spersions for thg&{rgeat‘ﬁr%n?gg?#%%egpﬂ%ﬁﬁeew@0'195 '
mucromeigys) (gt with g distribitionarngieo i uadddads tm. a cont ai ner .
---..containing 1091.7 grans of water and 75.0 grans of
conmerci ally avail abl e di spersants/wetting agents. The
mxture was 15 = nmechampggablez stirred for 5 mnutes
1 t hen glacedinagrlnd ng mll. The sanple was
Pams of Brsiapenper sgrbansta was minediwith<23B/3axraing REMSR And

’ 1 1 - * 0 [
175.0 graat¥ SRRl Yrait 1 &2 EBgQ tgfrdfs)lgler%gnts. The mixture was
mechanically stirred for 10 minutes. The mixture was then placed in 2 grinding mill and

ground for about 20 minutes. A stable dispersion was obtained with an average particle size

0f 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.
11
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SRR o TSR

.20

25

was obt ai ngd. The particle size of the copper

ﬁdrom de di spersion was anal yzed by I-g)rl ba LA-910
WOPRB449¢378 Si ze Distribution Analyzer (PSDA). Tﬁ’@rmszoo:uouo.ss

average particle size was 0.195 mcroneters (unm) wth

a distribution range of 0.04 umto 1.5 um 20 Exanple

2 1000 grans of basic copper carbonate was m xed with

2158. 3 grarrs of water arkkamiplb40 granms of conmercially
The m xture was

ent s/ di sper sant
d %@ anl cal \g?fjértglnﬁq’%g Y@Fnelate G decre Thisecrith 556 grass of water
and 45 ghms qildispesbantd. MhediixAdb %sgil‘lé haﬁ@ﬁgfr{nﬂ%g q)é'ﬁugganmutes and

out 20 m nutes. A stable sper sl

placed W‘ f{ S flke WHIIQ:Was gronad ferfabButl A PmilutéOIRE £4tShle
car bonate and 20

d sic copper
‘SPerS‘Eﬁ%Bngﬂag‘P%Q%ug%ﬁéag‘b binel Wit o ayiroe pEGOS o afited89s

mlcromofersxvater and 200 grans of wetting agents/dispersants.
The m xture was nechanically stirred for about 10
m nutes. The m xture was then placed in a grinding

mll and ground for about 3 i nutes. A stable
ng %&erm on contai ni ng ng%g copper carbonate an
stblet aipric WEEC(CBOW%M’S”{@ BflaiMinkAbG
Nano h%&fl: e siz 200 m crorreters 9‘33%’853‘8?7“851‘5‘%‘“@
P eﬁ%%gﬂgf% DeEhe eyangs ardole sipeavss abbutdh pRsitrometers. This

can be nlx & Wi oY \QIE cr%)ni@ xed with 855 grams of
wat er an%hﬁ% gramcs){r%i |sperlb§°é’rae§ The mi xture was
mechanically m xed for about 5 mnutes and 5 placed

inagrinding mll. The m xture was ground for about
30 mi nutes and a st abl i’éﬂ%@éﬁsi on containing 25% Cu-8
38y ofletipdic B etrokide (Ré.i)e?é{&;{ Size f

ﬁ%\ st a%‘#ﬂéggﬁ‘b 8‘2“’&81 %@N N-

net ers. Exanpl e
dimethyl ] -dodscylagting-dhosidn (A@) iy ws&ogm%mpmeé b BrbsB¥ative

article size

treatin | nc, The average
~ treating ANGAQ @%Qé? g ﬁnglgo xidgand 0.25% AO. The fluid was then used to

was apout 0
treat 2”.x 4” x 10" samples of southern pine sapwood, and sealed with €pPOXY resin, using an

initial vacuum of 28" Hg for 15 minutes, followed by a pressure cycle of 135 psi for 25

“minutes-and-a final vacuum-of 27" Hg for 10 minutes. The resulting treated wood was -

weighed and found to have doubled its weight. The treated sample was cut and the cross
sections sprayed with a copper indicator to determine copper penetration following 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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can be m xed w-th organic soluble or mcronized

bi oci des. Exaﬁple 6 15 38.5g of cupric hydrOX|de
WORHEISon from Exanple 1 was mixed with 7. Sgp@f/ughm%u%a

di met hyl - 1- dodecyl am ne- N-oxi de (AO) and 2954. Qg of

water to produce a presegm}ﬂg treating fluid
ydroxi de and 0. 25% AO. The

i,ni 0. 385% cupric
_ %ﬂf@k?séggspﬁ@m@% Ygmply BatertnizedAwitt 2947 5g afphesaff 7.5¢ of
d | ed
didecyldaHétA Pl Em vaCLTLIjl%R) dsufg %ﬁ#ﬂ@@%fﬁ%ﬁé@?spemed and

using an initia

the treaﬂnglsman byntainpueio Wi we b8npbsifists P ofilineg> 20

vacuunmf _vacuum o g for

IEE"“WF?e resul ti ng- treat ed vvood raagt ghed andl
.11 éVC UUUUI \.u :tb n “hf
the cross- sectl ons spra Q/vlth a copp(r

m'
fo

wag_ cut
in ﬂ)lﬂaé)@d[uﬁ&] LG'E RRET penetratian—e-ow
_ the—pr nrpdurp descr ed 1 n Anerican d Pr eserver 5!
Associ ation Standard A3- 00, and the [Ue color
A [Walel the presence_of copper. The sanple was found
southla lggégg%m% % 8.50 k0 Mnsoilased &1 a tabpasory retort with a
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wood as shewe imBigury 5ng 1. 5" X 3.5 x 10" was pI aced in a
| aboratory retort with a vacuum of 27" Hg for 15

m nutes. The treating solution was then punped into
the retort and the retgy ssurized to 130 psi for

' m nutes. The sol uti &%‘{g%ggé‘grai ned fromthe retort
4 of treating fluid containing 0.31% of cupric oxide and 0.16% .

 didecyldimethylammonium carbonate were prepared by mixing CuQ dispersion from

Example 5 and didecyldimethylammonium carbonate. The fluid was used to treat 2” x 4”7 x

10” southern pine samples by placing the samples in a chamber and drawing a 27" Hg
vacuum for 10 mimutes. 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 t0 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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the test stake wei ghed. Based on the wei ght pickup,
the test st ake doubled its wei ght and 40.showed

szﬁo4!@ﬁ1m5penet ration of the cupric oxi de thr 0“9@9%260'%11065

wood cross section. A sanple taken fromthe cente
ubmtted for scannl ng

dismblﬁﬁfntdf%fﬂ%ﬂgr r%ﬁ%rﬁ étgg{ile Wg%&lg%i{egtedéﬁ% stakes weag installed in the
field toreyslubte the Giekinieetbrinafed k¥ tﬁ@ﬁﬂ&ﬁ%ﬁw& oﬁo@'n%%% g%c!feﬁﬂre'cféscnb ed

h Fi 15 Ex
in AWﬁ\g&g@%ﬁ@s A &Jsgﬂéﬁ]@%iuﬂclgﬂlgd of EI@hlgtﬁnthmd&resarMWamﬁy Field
Tests Withi§ifes” irHl€ fact fgsﬂﬁ%c& eggg t@%ﬁéq&?%ﬁgﬂ%(\gﬁ%\ﬁéggmgm decay

prepared by m xin

and insciitdttagh. dl‘hﬂaﬂinyllvamﬁmyéﬂt&ﬁééi Q6@&h&m pihée wfoEH'ch%@I%ckksrﬁgasunng

sout hern pi ne sanpl es

Y XY ’Ixj 4 ﬁgn:pp[éc @%p{éngIﬁ) aTlshiaenbed cubed Vcﬂraﬂxptgeétcﬁs%trefabtest
e Y50 TS Al i e

drawn into the c
describgd inhA WA SeadaciibEs0f @wﬂ&rm&ﬁef Téeinkwbsh I‘*ﬁ:§ervat1ves by

wood

t.h dth | t
Labora R et Weonfbe GaIplcton 66 hicsotl ek st taeubes were
found t€hiBRIessThaVe Ao QR @Rﬂ? qﬁdl@ i Dtés?édtﬁﬁy n%é’%%ag gﬁﬁtgg o t@e treated

reservatlve treatin ornu a on was-® pr
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preservata'bé'ﬁnmﬂhlnc&l Whiltdist@® tPfunPYR@aL0 M x until a
honmogenous fluid was prepared. Th| s fluid was used to

treat southern pine test stakes measuring 0.156 x 1.5
x 10.0 30 inchs (4 x S%X 2@4@11‘) by the full-cell
Erocess. The resul ting howed a uniform 13 WO
0oLl 8 e PG Wﬂo@ﬂe&?ﬁ padéBhy hddihs 0N l&g oﬁﬁgﬁﬁlon from
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e tredted test

[O ut_. t he od cells.
ExamPl‘%xg b, 93@%@;%@ e resaliing flutid confained 0.0 coprer badbuhte and

0.01% ta¥Rbb4BRN i luld WaPER B5¥AL kf8: DL OB DSes e st cor

procedure descri be
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. h The, test _results indi cat ed t hat
tollowed 2t alitidn Qe g et oiukion: Tha mysters vershgn Breaswized-for 30

minutes aEIOG]s, ahtﬂféi vaa—liiﬁn bF 28" A8t 3 mifuliRGFad a%phra& & the wood to

sout hern_pi ne wood cube bf ocks ‘measuri ng

Temove residual liquid. The wood was found to contain a umform distribution of copper

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

Example 11
54g of dispersion from Example 3 and 7.5 g 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 freat 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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(Cu-8) dispersion fromExanple 4 to 3984.0 g of water.
The resulting fluid contained 0.1% Cu-8. The fluid
was used to treat southern pine |unber using a full
cell process. The treated stakes were oven dried and
found to contain a uniformdistribution of particles
We %ﬂﬁgughout the 5 cross sections and were resistant to

ungal and insect attack. Exam | Uel3 A preservative
treating fluid was prepared by m xing 1759
concentrat%ﬁ di spersion containing 20% copper
catbonaf*evooH@rese af(}V@)?B‘F‘BW?&z(’BF’an?Wgh 3325. Oy wat er .
Then) bf fidrtanltGombOneRPdettoted RrofORb Qoﬂﬁ Borkis@ie 6PPRBR], metal
car bonat e and 0. 025% cyproconazol e and waS used

5 comP?"é‘étan‘ééQ}@mmﬂbﬂlﬁ@O er using a full cell process.

Bﬁ@@}rﬁ&e§¥%}§]@%§\@§{rl oven dried and found to

aln a uni buti on of copper and
.C ywhmmraabash mam@u@mponm oﬁﬂﬁbﬁgaﬁbd:hwimﬂs pRSeht uer e

res f and i nsect, att Exanpl e 14_A
o2 py AP A R 15 OPRARG oo L PP S e g
preseﬁa,ﬁa@afslewoaag solution and micronized cyproconazol e

at a concentration of 0.25% Cu and 0. 01%

10 cyproconazole. The resulting fluid can be used to
{ HLeat
SOl o SRR A e Gt bl (ERARANE ooy ndk RilEy
micronized patticles to fungal and ternmite attack. 2,0 Although
speci fic enbodi nents have been described herein, those
skilled in the art w Il recognize that routine
| - madi f i Th éonipfositian oPeaifPT] evhetdih@id brgR diddidiis breadht ke
. spifit of the invention. 15 W claim 1. A wood
5 mmmﬁb‘?@%@ﬂ%?ﬁ ve conposition conprising: (a) an inorganic
conponent selected fromthe group consisting of a
netal, netal 5 conpound and conbi nati'ons thereof, and
(¥) o n’Elemonqmmomog:amm:l viherindlesh ﬂhencagmatomm:msnt antl ¢he
ni.c_conponent or,t rgani c biocide is present
Orgm‘égmc%a@fcdﬁf’sfﬁ ﬁHFWF%EarE%Iﬁﬁ wherei n the conposition

i s capabl e of penetrating wood to effect

.20 5. . The composition of claim 2, wherein the inorganic component is selected from
the group consisting of ¢copper, cobalt, cadmivum, pickel, tin, silver, zinc and compounds
- thereof,

6. The composition of claim 2 wherein the micronized inorganic component is

25 .copper, copper compound or combinations thereof,

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,

30  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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preservation of the wood . 10 2. The conposition of.
claim1l wherein the inorganic conponent is-present as

m croni zed particles. 3. The conposition of claim1;
wherein the organic biocide is present as 1.5

m croni zed particles. 4 The conposition of claiml,

\Ah €9.ei nThetémpdiRioh 0OSGAI R Fh&aHRYIAR onkRd Iph@@les ﬁamlfe of

resent as m cronized partl C

betyy ngo@s L(ﬁo “€1%i m 2, wherein the inorganic

conponent is sel ected from the group consisting of
copper, cobalt, cadm um nickel, tin, silver, zinc and
coﬂﬁoun@@emﬁﬁ%$ﬁ@mOfﬂmnﬁhehn@nﬁmﬂnmnmnwdbmuﬂashu@asmzof
betwéﬁb?}s@o § 86 nfid§4oNi zed inorgani c conponent is 25
copper, copper conpound or conbinations thereof. 7.
The conposition of claim®6, wherein the copper
consi sting of

coppounds are sel ec d fro th ,rou
ogg‘er SQH" 'g‘é pyer @S%‘B‘ﬁ%‘?@d pashelpsds

betweopp.os to E@ﬁmﬁﬁt e, copper oxychl ori de, copper
8- hydr oxyqui nol at e, copper di nethyl dithi ocar banat e,

30 copper omadi ne and copper borate 8 The

d

TP [l Pt Slaby VL B e 1E etcotet rom e

gmmpwqmmwngofnmnaanﬁhﬁeqmnmumm&mgn%ﬁ&nﬁhﬂuuﬁﬁn&ﬁaﬁ@%%ggquhmg
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bet ween
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memylmexsmaﬁmmmﬁb aﬁﬂiyhs“dtmﬁzdnﬁa& Beniséfhilblin- Q&Etﬁlﬂ@&ﬁ- -
Clalm

he conposition of

51t0.10,0 mcrons. 11.
‘h‘%’wg‘f”&lﬁm @P@ﬁz@dmmﬂwadﬁm&mwm@m@pmem

D-J

P 5 L B SR P

clarm 7 wherein rganl

‘and 4alpha-Gymylghendnsi st i ng of cypr oconazol e,
t ebuconazol e, 2-(thi ocyanat onet hylt hi 0)

pr opi conazol e,

I3. * The composition of claim 1, wherein the inorganic component is copper

carbonate or copper hydroxide and the organic biocide isa quaternary ammonium compound

" selected from the group consisting of alkyldunethylbenzylammomum chloride,

dxmethyldldecylammomum chloride and dlmethyldxdecylammomum carbonate.

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, whercin the inorganic component is a water

soluble meta] compound and;_ggghorganic biocide is present as micronized particles.
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benzot hi azol e, chl orothal onil, dichbl ofl uanid,

5-chl ono- 2- net hyl - 4-i sot hi azol i n-3-one, : 2-

nmet hyl - 4-i sot-hi azol i n- 3-one, nethyli sot hi azol i none,
benzi sot hi azol i n- 3-one, 2-octyl-3- isothiazol one,

i m dacl oprid, iodopropynyl butylcarbamate (IPBC),

bi fgnt hgy [gg: - R e ' i 1]
ch il? 0s a%‘i,l&é) F%%%@%l o{sgﬂlﬁ?’gﬂh %yr%%b{l%e nol Péahp:l cp? ?lg)r? %111:11? fs selected
fromc e Brond sanisistingyffcoppen nitrate, coppet sl mibsofpendegtaenol . 13.
The conposition of claim1, wherein the inorganic
conponent is copper carbonate or copper hydroxi de and
t h#9.0r gHib comPbsXidnChE ciafim 3, filHiiddr Q6MPisin L ApRhi Y] C1el ROk 1E:
20 selected fromthe group consisting of _ .
5 gr‘mBPR'&FFS&P&@EWPYB@?EW%ﬁﬁ’BﬁP‘-cﬁrﬁ@H*‘Eﬁ“}chéFmS: dispersants, stabilizers
and OVIERiBYdegldi decyl ammoni um chl ori de and
di met hyl di decyl anmoni'um car bonate. 14. The conposition
of claim 13, wherein the inorganic conponent is copper

C on d the argani iocide.is .
G e oGRS ot S FRR L dumlsB Rbiisisonp.or mpgg entancing agents
conposition of claim14, wherein the size of the
_ cqQpper .car bonat e rticles is petween 0.05 and.1. .
10 ni%dr ondhe qquposiin o 4 phsrep e sbeRragAEcRH adlbtaine
oxide'3AInY R F1IGARPAARREKe:| S copper 30 carbonate and the
organi c biocide Is tebuconazole. 17. The conposition
of claim1, wherein the inorganic conponent iS a water
sol ubl e netal conpound ande organic biocide is present
as mcronized pa&%icles. 17 18. The conposition of
claim 17, whegeinfthe inorganic conponent is selected
fromthe groU%’coEsi i ng of ‘copper nitrate, copper
sul fate and coppef, acetate. 19. The conposition of
claim1, further cdnprising an agent selected fromthe
5 group consisting of water repellants, colorants,
emul si fying agents, dispersants, stabilizers and W

nhi b .20, They Ny f . clal
o B s AR B M A RS
: independenitlp atetlinedr Cfto Clypdafirt orinedtaiattdighmpenhanci ng agent

20 is a trialkylam ne oxide having the foll ow ng
structure: R3.

22.  The composition of claim 20, wherein the enhancing agent is an alkoxylated
diamine héving the following structure;

CH,CH(R3)O)H

25
Ry——N—(CHp)n—N

CH,CH(R;)O)bH
CHOHRYORH R)0)

30  wherenis an integer which can vary from 1 to 4; Ry, 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 is fatty alkyl of Cg to Cr-
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15T R2 where R is a;linear or cyclic Cto C O
saturat.ed or unsaturated-group and R 2 and R3

i ndependently are linear & to Coo saturated or
unsaturated groups: 20 22. The conposition of claim
20, wherein the enhancing agent is an al koxyl at ed

oL 24 ARGl st g SN 1R e

pro FwpEl racseivat egempehiiiaicongrisivg(y) duriprginiocampdrent

selec%gd %h%sl%&%f%oiﬁi} glP ag %@% %éﬁé L& gqtoﬁgﬁl algc{ :hql%a%\/ﬁg &gl‘?:o% and

con

.- (b) oasdr mo&roegaﬁﬁdﬁbcﬁdeh,%& Elowihg mabdmjsdmﬁn t@peheﬁéte itise Wedd, y

aIk Cn. 18 23. A nethod for. pre.serving a
gﬁ“”ﬁ&‘lﬁﬁ“’&dﬁ*ﬁi&@éﬁ RFPEREt grttﬁ orgpmig BioPiE i lﬁasefih%
nucr%@é?llﬁhxc\msth a wood preservative conposition
conprising: (a) an inorganic conponent -selected from
t he group consisting of a netal, netal conmpound and
c in t.her of ol
bICHOEgI dzlgm%a%ﬁ)ﬁdgff%vr\? ?‘Pﬂ"eréogﬁr%ﬁggtﬂ?%sﬁést (ﬁ’penetra e the

woodﬁreduwwdhﬂﬁpMGﬂveﬁi\mmMpbsiﬁtﬁi t he i norgani c conponent
or ‘the organic biocide is present as mnicronized

particles. 24. The nmethod of claim 22, further

COBPI | ThéiGhethB oISt B whESR DB hé indetlahRdGoinDonentBRfthe

product with the preseérvative conposition. .10 25. The
organtedhioeidp a5¢ preseat sp mEronged patielehot h t he i norgani ¢

conmponent and the organic biocide are present as

m croni zed particles. 26. The nethod of claim 23,

- Waer ei Tihd thethbdafl ofaini 23, whergin tigrihonganis edmpxinent is selentedeom the

ﬁwﬁp PP S 4P cobalt padiiize SHREE @@%ﬁ?&%ﬂgc%%ﬂ]@gmmd%wf

The met hod of claim 23, wherein the inorganic

conponent is selected fromthe
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-dimethyldithiocarbdmate,

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 alkyldimethyfbenzylammonium 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

19



group consi sting of copper, copper hydroxi de, copper
oxi de copper carbonate, basic copper carbonate,
copper oxychl ori de, copper 8-hydroxyqui nol ate, copper
di met hyldi t hi ocar b6mate, 20 copper omadi ne and copper

borate. 28. The nethod of claim?23, wherein the
or copper

i nor nent_ i.s copper carbonate
ag'icq’d% %ﬁgggﬁcémorgam c biocide is a quaternary

amoni um conpound sel ected fromthe group consisting

Of alt E lfg‘%ﬂrreag %‘B# %%H&p&&gﬁ%&%ﬁm@nﬁ is a water soluble
metal@FﬁE?BuﬂMlaqa RV AT R FradcROR Migroni28d paticlestet hod of

m 25, wherein the inorgani c conponent is copper
5 carbonate and the grganlc bi ocide is

t hydl di dec ol G th
of Sl altbGES MR R Gh BAREH i onart BEs BBl B0 e
groupRehdidtiak eScopper :ﬁxﬂtmeppeﬁsﬂﬁtmdi cdppér aiettons. 31. The

met hod of claim 23, wherein the inorganic conponent is
copper carbonate 1.9 and the organic biocide is

t £HUCORRZAIR A RAm FBh@hersh ackoaiostian for i3atingvesdifixtiiche

i norgani c cogﬁ)onent is a water soluble netal conpound

10 comprisasiant agent@p@et fromithrgrenp Gogsisingof wates senellapts splogy
art S qu{ﬂg} Gkm 32, wherein the
em"lm?’ﬁ %% S dlsc!’%ﬁ%%?fesngtﬂﬁllzémgﬂﬁ?ect e Jftr omthe group

conS| sting of copper nitrate, copper sul fate and

I
im0 e RBHOR S B AT gL RE O 101 S P hifeer
compri@&edifeo?ﬁio%ﬁﬁmid Atle group consisting of wat er

L repellants, colorants,  enulsifying agents,
15 di spersants, stabilizers and UV inhibitors. 35. The

gt hogy,9 Ine‘cﬂo oﬂ@%ﬁSWe@ﬂtﬁE BfhaRGRE 98drk iU tibRélamine oxide

treatl ng V\DO conprises one or nore enhanci ng

having algepliswing strédffure:The net hod of cl aim 35, wherein the
enhanci ng agent is a trial kyl am ne oxide having the

follow ng structise :

R{~—N—+0

20
Ry

where R; is a linear or cyclic Cg to Cyp saturated or unsaturated group and Rz and Rz
independently are lincar C; to Cyg saturated or unsaturated groups.

25 37.  Themethod of clai.m 35, wherein the enhancing agent is an alkoxylated

diamine having the following structure:

/CHch(Rs)O)cH
Ry——N—{(CHa)n—N

30 {CH,CH(RJO)bH
(CH,CH(R,)O)aH

where n is an integer from 1 to 4; Ry, R and R are independently selected from the group
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R3 RI-N--O 20 R2 where Rl is a linear or cyclic Cs
to Coo saturated or unsaturated group and R2 and R3

i ndependently are linear Gto Coo saturated or
unsaturated groups. 25 37. The net hod of claim 35,
wherei n the enhancing agent is an al koxyl ated diam ne

conistinigrd hiydregdnohkiayl ethyl ahd plizhyif €1 sn@H26a08 )idgetd fo301 to 6; and
.RA- N- N (CH20H(R2) O bH (CH2CH(R1) O aH where n
R“-‘féat%ﬁ'ﬁ%(g&é?c%om 1to 4, R, R and R3 are
[ ndependent ly sel ect ed from t he group 20., consisting
gydrogen met hyl, ethyl and-phenyl; a, b and c are
eaé i ntlsgashod of fFl 28 owhrein the mqrgam e)rmmmny issdokpdr cabonate
or co%erth dx@;érde%ﬁ‘dthg aﬁf@htoeﬂe %fa c% cgs%lectéﬁ %[ro% e %1]38
| norgani ¢ conpon 'S a onate or co
Conswyago&ﬁl@iemmﬂwndmmblgém c b| OCI de is a conpound
sel ected fromthe group consisting of the conpounds in
Table 1. 39. Wod through which is distributed a
- pr é8er vidod droughpydeéht s distribstad d presamgdsicompaition, said
com}g&mwcg}nﬁe%%é a) an inorgani c conponent conprising one -

s or netal conpounds; and (b) an

or @}mn RoIgaMiP CotRiviher @ORPisig he QP frofY mEBIE Br lﬁétﬁiad& unds; and
wherei n one or. both conponents are resent

I pci des;

5(8}7?1& OB SGMpRReHt W@EHS%OHW%%%WC Hagiden;39,
Whiledimond 1 bbtﬂ%xﬁﬁéﬁeﬁts%é’f?&@ﬁ% nfl QoML lct N, zinc,
cadm um silver, nickel or conpounds tHhereof. 41., The
wood. of claim 39 wherei n the inorgani c conponent is

- PugSeNThA@%oodbELR 36 duRAGA k! 1ﬁ§rgamc component comprises tin, zinc

>

- cadmium, silver; nickel or compounds thereof.

41.. The wood of claim 39, wherein the inorganic oomponeht is present as
micronized particles.

. 42.  The wood of claim 39, wherein the organic component is present as

- . micronized particles.
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42. The wood of claim 39, wherein the organic
conponent is present as mcronized particles. 21 43.
The wood of claim 39, wherein both the inorganic
conponent and the organic conponent are present as
m croni zed particles. 44. The wood of claim 41
wherg n Qi onent r.i,ses
coppgr g@gg@?&%onpog%y Hépe{)u?&@o& ﬁj%gi Ccom?cﬁ‘ tg’gfl the prganic
Wﬁ@ﬂ%@@%ﬂﬁlﬂwﬁpmm n the copper conpounds are
sel ected fromthe group consisting of copper
hydr oxi de, copper oxi de, copper carbonate, basic
copfér  Tea owho piamphewheneny ai’rel 1mercd1&ed deigeic component
nol at e er d| I di t hi ocar bamat e,
«® gg%egrc&%’&qﬁé Rgcgﬂlgb"g@&ﬁ’gF IBQH‘ ‘3@9 The wood of
cI aim41l, wherein the size of the m croni zed particles
45 Evé_ir]n rons .and 25 microns. 47. Thewood
64‘%00 EPish A oeredn She oaRper FRmpRadoare seketted from the
group addnki of 0 th 0
p ethgs ppee hy@exide - %?ﬁzﬁgfi%ec%P@ ChrB8te, Hisic %%per

carb Ed of cl a 47, V\herel m cfoni ze
B4 t?oé’P%’é’XY .\ ReRAST S-BydiexygHinolats, @pper dﬂmﬁlsyldrﬂ:@carbmate
coppepoitladifie #idabfpefborather ei n the size of the mcronized -
particles is between 0.05 and 1.0 mcrons. 50. The
wood of cl aim45, wherein the organic conponent is
selgct gle r t.ed
OREI P i i i A pl e e L
0.005 pigropsand 2T wigswsent i s copper carbonate or copper
hydroxi de and the organic conponent is -.a quaternary
ammnl um conpound sel ected fromthe group consisting
ot of47al ky | Hheveohd lob ety | 4gmwisieinrthe hizer dfoie micronized particles is
betwcicm@ﬂ@v,drﬂllﬂﬂambmmmm um chl oride and :
di net hyl di decyl anmoni um car bonate. 22 52. The wood of
claim 39, wherein the inorganic corrponent i s copper

48 bOIMeQvadH of CIARPET, WheRiPRE 98e m I%E les is between
dor}}aonent is a conpound sel ected from t roup
0.05 and 10.0 microns.

~49. - The wood of claim 48, wherein the size of the micronized particles is between
0.05 and 1.0 microns,

50.  The wood of claim 45, wherein the organic component is selected from the

group consisting of biocides listed in Table 1.

51.  The wood of claim 39, wherein the inorganic component is copper carbonate
~or copper hydroxide and the organic component is a quatemary ammonium compound
selected from the group consisting of alkyldimethylbenzylammonium chloride,

dimethyldidecylammonium chloride and dimethyldidecylammonium carbonate.
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consi sting of the conpounds in Table |I. 53. The wood

of claim51, wherein the inorganic conponent is copper

carbonate and the organic conponent is

di met hyl di decyl anunoni um car bonate. 54. The wood of

clai m 50, wherein the inorganic conponent is copper

cakrbo t 1s tebuconaz

P Spoci st ar e AR ERIBARE el TR P o
cog®r hyirexidé and e érganigaeriponcutniy enembpousd acleatde fromoth kyrcmp

aﬂEﬁﬁﬂoﬁﬁﬂ%ﬁ%B%Fé driig Organi ¢ conponent is present as

m croni ze eS. '56. The wood of cl ai m 55,
wherein the | nor gani ¢ corrponent is selected fromthe
nS| 0 njtrat.e, er. sulfate and
; éégrer P et g %%ma%ga@rz KpIFPORent if GpRpGr Carbonate
ar epnde ?pgnpgﬁerggéiﬁpe BamongE ¢EOgEoUp
consi sting of water repel | ants, colorants, emulsifying

a%ent di spersants, stabilizers and UV inhibitors.
Th wogdekrlam 50) whamithe iorganis spmpenepis enpne; caibenaty

~ and B bRaRi0 RaMFARE: 18 8B RoRazoR? propo&ﬂgzo‘f@&% beofibld S8,

.wherein the enhancing agént is a tr| a kyI am ne oxi de
having the following structure: N.O1RZ

whegy e I_l"‘he \\goé of LIRGA%Y Péfri:gﬂe Cf;é%@ gh? uJ@Et%ld sSlible

- metal IE?I?@% eg%%%les ﬁ?ﬂg t1gpr&sen Barg?l%ﬁ pS. 23

60. The wood of claimb58, wherein the enhancing agent

S ? ? uct e o & g l@?é%%} ggjé)"%e&qql ﬂlggl\ll(kga?)é_%%}go%rlt ?svgepe%ted from the

: group@mkézs@h& &Mﬁ@%&&@%ﬁﬁ%@hﬁ LacBtateS an i nt eger
i which can vary from| to 4; Ri, and R3 are

I ndependent |y sel ected

_ 57. The wood of claim 39, further comprising an agent selected from the group
~consisting of water repellants, colorants, emulsifying agents, dispersants, stabilizers and UV
lIlhlbItOI'S

58. - The wood of claim 39, further comprising one or more enhancing agents.

59. - .The wood of claim 58, wherein the enhancing agént 1s a trialkylamine oxide

having the following structure;
R
Ry—N-+0
R

where R, is a linear or cyclic Cs to Cyo saturated or unsaturated group and R, and R;
_ independently are li_near C; to Cyp saturated or unsaturated groups.
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fromthe group consisting of hydrogen, nethyl, ethyl

and phenyl; a, b and ¢ are each integers froml to 6;

and 124 is fatty alkyl of Cs to C22. 61. Wod as in

clai m 39, wherein said inorgani c conponent conprises

m croni zed copper oxide or copper carbonate particles
havi g& an average particle size of less than 0.3

m cr 8hs, ﬁW%PﬂCIQ}mg’ﬁnwhercmlﬂ’mnmt:u@%QB{t s alkoxylated diamine

ha:lfiutgeth@/fodo g@yu@nngorl ium chloride, N,
di met hyl - I - hexadecyl am ne- N- oxi de, tebuconazol e,

ci proconazol e, or ag?(é Wi th an average

particle size of Iessﬁﬁ Oj?ﬁcﬁl 24.
Rt:“"‘*N"*(CHz)"*—-N

(CHz(IH(Rz)O)bH

{CH,CH{R()O)aH

where n is an integer which can vary from 1to 4; Ry, Ry and R3 are independently selected
from the group consisting of hydrogen, methyl, ethyl and phenyl; a, b and ¢ are each integers
from 1 to 6; and R, is fatty alkyl of Cg to Cas.

6l.  Wood as in claim 39, wherein said inorganic component comprises micronized

copper oxide or copper carbonate particles having an average particle size of less than 0.3
_microns, and said organic component comprises-didecyldimethylammonium chloride;, NN-
di;nethyl-l-hexadecylamine—N-oxidc, tebuconazole, ciproconazole, or propoconazole, with an
average particle size of less than 0.3um.
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